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PREFACE 
T H E publ ica t ion of this , t he s ix teenth volume, marks t he completion 
of t h e Comprehensive Treatise on Inorganic Chemistry as p lanned. I t 
has been a heavy t a s k t o p repare a comprehensive review of so vas t a 
field, a n d i t has inevi tab ly t a k e n a considerable t ime to complete . The 
first vo lume was published in 1922, and succeeding volumes have appeared 
a t regular in tervals , unt i l wi th t he publ icat ion of t h e present vo lume the 
ordered t r e a t m e n t of t h e subject has reached i ts appoin ted goal. Eve ry 
a t t e m p t has been m a d e to ensure t h a t each volume embodies t he informa
t ion avai lable when sent t o press and subsequent developments can 
readi ly be t raced in t he Abs t rac t s of t he Chemical Societies. There have, 
however, been grea t developments in recent years and m a n y impor t an t 
discoveries have been made , par t icu lar ly in connection wi th the elements 
which were t r e a t ed in t he early volumes. These developments have 
rendered i t advisable t o p repare two Supplementary Volumes, which will 
br ing t h e subjects u p to da t e and include t h e resul ts of t he most recent 
research. 

There is also an ill-defined border land be tween Organic and Inorganic 
Chemis t ry , par t icu la r ly in connect ion wi th some of t he Carbon Compounds 
of H y d r o g e n a n d Ni t rogen . I t has therefore been decided to p lan and 
p repare a special vo lume dealing wi th these border land compounds. The 
publ ishers are mak ing t h e necessary a r rangements for th is work to be 
done, a n d i t is hoped t h a t these th ree Supp lemen ta ry Volumes will still 
fur ther increase t h e usefulness of t h e Comprehensive Treatise. 

I t is a ve ry grea t p leasure t o m e to t h a n k Messrs. L . S. Theobald , M . C , 
A.R.C.S. , A. T. Green, F . I n s t . P . , A.I .C., a n d F . H . Clews, M . S c , A.I.C., 
for the i r g rea t assis tance in reading t he proofs of the whole series of 
volumes a n d for t h e m a n y va luable suggestions which they p u t forward. 
I would also t h a n k t he typ is t s , a n d those who have checked the 
references. 
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AB BRE V I A T I O N S 

• aq . - • aqueous 
a t m . = a tmosphe r i c or a t m o s p h e r e (s) 
a t . vol. = a t o m i c volume(s) 
a t . -wt. = a t o m i c weight(s) 
T ° or 0 K —• abso lu te degrees of t e m p e r a t u r e 
b .p . = boil ing point(s) 
6° « cen t ig rade degrees of t e m p e r a t u r e 
coeff. = coefficient 
cone . — concen t r a t ed or concen t r a t i on 
d i l . — di lu te 
eq. — equivalent(s) 
f.p. •*» freezing point(s) 
m . p . «= m e l t i n g point(s) 
mol(s) ^ / g r a m - m o l e c u l e t s ) v ' \ g ram-molecu la r 

-°>(8)-{S°!e^B) 

m o l . h t . = molecu la r hea t ( s ) 
m o l . vol. ••» molecu la r vo lume (s) 
m o l . w t . «= molecu la r weight(s) 
press . ••» pressure(s) 
s a t . — s a t u r a t e d 
soln. "SB solution(s) 
sp . gr . = specific gravi ty (gravities) 
sp . h t . — specific heat(s) 
sp . vol . ••= specific volume(s) 
t e m p . «= t empera tu re ( s ) 
vap . •» vapour 

I n t h e CPOSS r e f e r e n c e s t h e first n u m b e r i n c l a rendon type is t h e n u m b e r of the 
v o l u m e ; t h e second n u m b e r refers to t h e c h a p t e r ; a n d t h e succeeding n u m b e r refers to t he 
" §," sec t ion . T h u s 5 . 88, 24 refers t o § 24, c h a p t e r 38, v o l u m e 5. 

T h e oxides, hydr ides , ha l ides , su lph ides , su lpha t e s , ca rbona tes , n i t r a t e s , and phospha tes 
a re cons idered w i t h t h e basic e l e m e n t s ; t h e o the r c o m p o u n d s a re t aken i n connect ion wi th 
t h e ac id ic e l e m e n t . T h e d o u b l e or complex sa l t s i n connec t ion w i t h a given e l emen t inc lude 
t h o s e associa ted w i t h e l e m e n t s previous ly discussed. T h e carbides, silicides, t i t an ides , 
phosph ides , a r sen ides , e t c . , a r e considered i n connec t ion w i t h carbon, silicon, t i t a n i u m , e tc . 
T h e i n t e r m e t a l l i o c o m p o u n d s of a g iven e l emen t inc lude those associated w i t h e lements 
previous ly cons idered . 

T h e use of t r i a n g u l a r d i a g r a m s for represen t ing t h e proper t ies of th ree-component 
sy s t ems was sugges ted by G. G. S tokes (JFVoc. Roy. Soc.t 4 9 . 174, 1891). The m e t h o d was 
i m m e d i a t e l y t a k e n u p in m a n y d i rec t ions a n d i t has proved of g rea t value. W i t h prac t ice i t 
becomes as useful for r ep re sen t ing t h e proper t ies of t e r n a r y m i x t u r e s as squared paper is for 
b ina ry m i x t u r e s . T h e pr inc ip le of t r i a n g u l a r d i a g r a m s is based on t h e fact t h a t in an equi
l a t e r a l t r i ang le t h e s u m of t h e pe rpend icu la r d is tances of a n y poin t from t h e th ree sides is 
a c o n s t a n t . Given a n y t h r e e subs tances A9 B, a n d Cf t h e composi t ion of a n y possible 
c o m b i n a t i o n of t hese can be represen ted by a po in t in or on t h e t r iangle . The apices of t h e 
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X ABBREVIATIONS 

triangle represent the single components A1 B1 and C1 the sides of the triangle represent binary 
mixtures of A and B1 B and C1 or C and A ; and points within the triangle, ternary mixtures. 
The compositions of the mixtures can be represented in percentages, or referred to unity, 10, 
etc. In Fig. I1 pure A will be represented by a point at the apex marked A. If 1OO be the 

F i a . 1. 

standard of reference, the point A represents 100 per cent, of A and nothing e lse; mixtures 
containing 8O per cent, of A are represented by a point on the l ine 88, 60 per cent, of A by a 
point on the line GG1 etc. Similarly with B and C—Figs. 3 and 2 respectively. Combine 
Figs . 1, 2, and 3 into one diagram by superposition, and F i g 4 results. Any point in this 

/OO 8O 6O -9O 2O OToOf B 

F I G . 4. Standard Reference. Triangle. 

diagram, Fig . 4, thus represents a ternary mixture. For instance, the point M represents a 
mixture containing 20 per cent, of A1 20 per cent, of B, and GO per cent, of C. 



CHAPTER L X X I V 

PLATINUM 

§ 1. The History of the Platinum Metals 

PLATINUM is one member of a family of six elements called the platinum metals. 
They usually occur together so t h a t before the discovery of the companion elements, 
the te rm plat inum was applied to an alloy with plat inum as the dominant metal . 
The same thing is often done to-day. The plat inum metals, with their sp. gr., 
are as follow : 

P l a t i n u m m e t a l s 

f P L A T I N I T M (21 • 45) 
/ H e a v y ^ I B I D I D M (22-38) 

I O S M T I J M (22-47) 
[ P A L L A D I U M (11-9O) 

( L i g h t ^ R H O D I U M (12-10) 
\̂  R U T H E N I U M (12-26) 

M. Berthelot * reported t h a t an Egypt ian casket, found a t Thebes, and dating 
from the seventh century B.C., contained platinum, or ra ther an alloy of plat inum, 
iridium, and gold. There is, however, no evidence to show t h a t the alloy was to 
the Egypt ians anything more than a metal . In 1790, A. M. Cortenvois tried to 
prove t h a t t he electrum—3. 23, 1—of the ancients was plat inum, and 
J . S. C. Schweigger, t h a t the electrum mentioned by Pausanis, in his 
TTcptrjyr)(TLs, wri t ten about the second century of our era, was also platinum. 
The following passage from Pliny's Histories naturalis (34. 47), wri t ten in the first 
century of our era, has also been quoted in support of the assumption t h a t cassiteros, 
or plumbum candidum, was plat inum. Pliny said : 

I t is n o w k n o w n t h a t i t ( cass i t e ros ) is a p r o d u c t i o n of Laisi tai i ia a n d Qalljecia. I t is a 
s a n d f o u n d o n t h e su r f ace of t h e e a r t h , a n d of a b l a c k co lou r , a n d c a n be d e t e c t e d o n l y 
b y i t s w e i g h t . I t is m i n g l e d w i t h s m a l l p e b b l e s , p a r t i c u l a r l y in t h e d r i e d beds of r i v e r s . 
T h e m i n e r s w a s h t h i s s a n d , a n d ca lc ine t h e d e p o s i t i n a f u r n a c e . I t is a l so found in t h e 
go ld m i n e s t h a t a r e k n o w n a s alutice o r tcilutia?, t h e s t r e a m of w a t e r w h i c h is p a s s e d t h r o u g h 
t h e m d e t a c h e s c e r t a i n b l a c k p e b b l e s m o t t l e d w i t h s m a l l w h i t e s p o t s a n d of t h e s a m e 
w e i g h t a s go ld . H e n c e i t is t h a t t h e y r e m a i n w i t h go ld i n t h e b a s k e t s in w h i c h i t is co l lec ted ; 
a n d b e i n g s e p a r a t e d in t h e f u r n a c e , a r e t h e n m o l t e d , a n d b e c o m e c o n v e r t e d i n t o album 
plumbum. 

F . Hoefer, and C. de Paravey suggested t ha t the " heavy black pebbles " 
contained p la t inum presumably because of their weight, bu t Pl iny 's ideas of 
specific gravi ty were very vague, and in one place he even said t h a t lead is heavier 
t han gold. H . Kopp, and E . IJ . Schubarth very rightly considered t ha t these 
far-fetched allusions have no connection a t all with plat inum. In the sixteenth 
century, J . C. Scaliger,2 writing against G. Cardanus' dictum t h a t all metals are 
fusible, said t h a t there is a metallic substance in the mines of Mexico and Darian 
(Panama) which cannot be melted in the Spanish furnaces. I t is considered tha t 
this metallic substance was probably t h a t which was afterwards called plat inum 
because p la t inum is now known to occur in these very districts. A. N . von Scherer 
also said t h a t from a reference in B. A. Balbin's Epitome i t appears as if plat inum 
was known to the Bohemian Jesuits a t the end of the sixteenth century. Towards 
the middle of t he eighteenth century, A. de Ulloa accompanied the expedition sent 
from France t o measure the arc of the meridian a t the equator, and in his account 
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2 I N O R G A N I C A N D T H E O R E T I C A L C H E M I S T R Y 

of t h e v o y a g e , h e m e n t i o n e d t h a t i n t h e m i n e s of E l Choco, Co lombia , S o u t h 
Amer i ca , t h e r e is a n u n w o r k a b l e , meta l l ic s t o n e cal led p l a t i n a w h i c h m a k e s even 
gold ores useless if i t is assoc ia ted w i t h t h e m i n l a rge p r o p o r t i o n s . T h e S o u t h 
A m e r i c a n p l a t i n u m mines were descr ibed b y F . J . d e Ca ldas , G. Mollien, T . C. d e 
Mosque ra , J . M. R e s t r e p o , V. R e s t r e p o , a n d A . M. del R i o . E . P . C. Meye r w r o t e 
on t h e h i s to ry of p l a t i n u m . 

A b o u t 1741, W. Brownr igg received a spec imen of n a t i v e p l a t i n a f rom C. W o o d , 
a me ta l l u rg i s t in J a m a i c a , w h o said t h a t h e h a d o b t a i n e d i t f r om C a r t h a g i n a , 
G r a n a d a . T h e m e t a l was e x a m i n e d b y W . W a t s o n , w h o r e g a r d e d i t a s a semi-
m e t a l . O t h e r spec imens from Span i sh A m e r i c a f o u n d t h e i r w a y i n t o E u r o p e a b o u t 
t h i s t i m e , a n d were e x a m i n e d n o t a b l y b y T . Scheffer, A . S. Marggraf , W . Lewis , 
1*. J . M a c q u e r a n d A. B a u m c , P . Bergsoe , e t c . S o m e of t h e e a r l y desc r ip t ions 
were based on t h e p roper t i e s of t h e c r u d e m i n e r a l , a n d d i d n o t a p p l y t o p l a t i n u m 
per se. 

S o m o of t l io ea r ly spof imons of p la t ina . w e r e c o n t a m i n a t o d with, m i n u t e g l o b u l e s of 
m e r c u r y b e c a u s e t h e ' m i n e r a l h a d b e e n p r e v i o u s l y g r o u n d w i t h m e r c u r y i n m i l l s w i t h t h e 
ob j ec t of d i s so lv ing o u t t h e gold . LTntil a s s a y e r s h a d l e a r n e d t o dea l w i t h t h e a l l oy of 
Xilatinum a n d gold m cupc l l a t ion p rocesses , go ld cou ld b e a d u l t e r a t e d w i t h p l a t i n a -without 
b e i n g d e t e c t e d b y t h e s p . gr . t e s t s , or b y cupc l l a t i on p r o c e s s e s t h e n a v a i l a b l e . W . L e w i s 
r e p o r t e d t h a t s o m e b a r s of go ld h a d b e e n r e c e i v e d f rom s o m e S p a n i a r d s in p a y m e n t for 
g o o d s , a n d t h a t t h e b a r s w e r e v e r y b r i t t l e , a n d c o u l d n o t b e ref ined so t h a t t h e y w e r e 
** qu i to use less " ; a n d a l so , o n t h i s a c c o u n t , t h e D u t c h ref iners a t D o r t a r e s a i d t o h a v e 
cal led p l a t i n a <lialtolt4M melallorutn. I t w a s a l so s a i d t h a t t h e K i n g of S p a i n h a d o r d e r e d 
t h e m i n e s t h a t afford t h e p l a t i n a t o b e closed in o r d e r t o p r e v e n t t h e f r a u d u l e n t a d u l t e r a t i o n 
of gold ; O. I J . JBerthollot a n d 15. "I'elIetier s a id t h a t t h e S p a n i s h G o v e r n m e n t , for a s i m i l a r 
r e a s o n , h a d o r d e r e d a c o n s i g n m e n t of p l a t i n u m or gold d e b a s e d b y p l a t i n u m t o b e t h r o w n 
i n t o t h e sea . 

T h e t e r m platina is t h e d i m i n u t i v e fo rm of t h e S p a n i s h plafa, s i lver, a n d i t w a s 
app l i ed in a l lus ion t o t h e s i lvery colour of t h e m e t a l . T . Scheffer ca l led i t aurum 
album o r w h i t e gold in al lusion t o i t s smal le r va lue , or, a s E . Ur icoechea sugges ted , 
t o i t s s i lver -whi te colour , a n d t o i t s close r e s e m b l a n c e t o gold i n m a n y of i t s 
p r o p e r t i e s . I t w a s also called the seventh metal, s ince, exc lud ing a l loys , six e l e m e n t a l 
m e t a l s were t h e n k n o w n — 1 . 1 , 1 . I t was also cal led platina, del IHnto, s ince some 
spec imens f rom S o u t h A m e r i c a c a m e f rom t h e n e i g h b o u r h o o d of t h e r i v e r — R i o 
d i P i n t o . I t w a s also cal led Juan bianco, wh ich , acco rd ing t o W . Lewis , a rose 
from s o m e f r a u d s p rac t i s ed w i t h i t , f rom t h e difficulty in s e p a r a t i n g f rom i t a n y 
as soc ia t ed gold, f rom i t s re f rac tor iness in t h e h a n d s of w o r k m e n , j u s t a s black-jack 
is app l i ed t o a m o c k ore which o u t w a r d l y r e sembles t h e t r u e me ta l l i c o re , b u t in 
t h e u s u a l w a y of t r i a l s does n o t y ie ld a n y m e t a l . Juan bianco wou ld t h e n be 
e q u i v a l e n t t o white-jack, white rogue, or while mock metal. More p r o b a b l y J u a n 
b ianco refers t o t h e S a n J u a n in t h e E l Choco d i s t r i c t , a n d i t is p r o b a b l e t h a t t h e 
r iver P i n t o w a s one of t h e t r i b u t a r i e s of t h e S a n J u a n . T h e t e r m p l a t i n u m 
u l t i m a t e l y crys ta l l ized f rom all t h e s e appe l l a t i ons . 

E . Milly sa id t h a t p l a t i n u m is n o t a n e l e m e n t , b u t r a t h e r a n a l loy of gold, 
i ron, a n d m e r c u r y ; a n d G. G. L . d e Buff on , t h a t i t is a n a l loy of gold a n d i ron . 
These h y p o t h e s e s were n o t a c c e p t a b l e t o M. B l o n d e a u , a n d L . JS. G. d e M o r v e a u . 
T h e o b s e r v a t i o n s of W . Lewis , T . Scheffer, A . C rons t ed t , A . S. Marggraf , 
P . J . M a c q u e r a n d A. B a u m e , T . B e r g m a n , T . Wil l is , C. v o n Sick inger , L . Crell, 
C. L . B e r t h o l l e t a n d B . Pe l le t ie r , A . v o n M u s s i n - P u s c h k i n , L . B . G. d e M o r v e a u , 
a n d J . L . P r o u s t showed t h a t p l a t i n u m w a s e n t i t l e d t o r a n k a s a n e l e m e n t a l 
me t a l , sui generis, e v e n t h o u g h i n v e s t i g a t o r s a t a l a t e r pe r iod s e p a r a t e d p l a t i n u m 
into a g r o u p of e l e m e n t s p r e v i o u s l y u n k n o w n . 

There have been some erroneous, and some unverified repor ts of o ther elements in 
platina. Thus , G. Osann said t h a t p la t inum ore from t h e Urals contains three new metals : 
rutheniiitri said to have a golden lustre ; th is unverified ru then ium is n o t to be confounded 
with the ru thenium discovered b y C. Claus ; polinvum, la ter shown b y G. Osann to be 
impure iridium ; and pluranizim, shown by G. Osann t o be a mixture of silica, zirconia, 
and t i tania . C. F. Chandler reported a white meta l in na t ive p la t inum from Oregon which 
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resembled the w h i t e meta l found b y Jf. A. G e n t h in s o m e Calif ornian go ld ores . T h e m e t a l 
was u n n a m e d , a n d the reports unverif ied. S. I t e m reported t h e disco vex-y of a new e l ement 
in s o m e p l a t i n u m res idues , a n d h e n a m e d i t davyum, b u t J. W . Mallet s h o w e d t h a t d a v y u m 
is a m i x t u r e of ir idium, rhod ium, a n d iron. T . "WiIm reported a new e l e m e n t in p la t inum 
ores, b u t h e d id n o t ass ign t o i t a n a m e , a n d A. Guyard reported an e l e m e n t ourali'uyrh in 
R u s s i a n p l a t i n u m , b u t b o t h reports are unconfirmed. A . del Campo y Cerdan a n d S. P . do 
R u b i e s cou ld d e t e c t n o n e w e l e m e n t in the plat iniferous minerals from t h e Urals . 

I n Apr i l , 1803 , R . C h e n e v i x 3 r ece ived a n a n o n y m o u s c i rcu la r t o t h e effect 
t h a t a n e w m e t a l cal led p a l l a d i u m cou ld b e p u r c h a s e d a t F o r s t e r ' s of G e r r a r d 
S t r ee t , Soho , L o n d o n . T h e n e w m e t a l h a d t h e s e p rope r t i e s , a m o n g s t o the r s , 
wh ich s h o w e d i t t o be a nob l e e l e m e n t p r ev ious ly u n k n o w n : 

1. I t d i s so lves in pure spirit of ni tre , a n d m a k e s a dark-red so lut ion. 2. Green vitriol 
throws it d o w n in the s t a t e of a regulus from th i s so lut ion , as it a l w a y s does go ld from 
a q u a regia. 3 . If y o u e v a p o r a t e the solut ion y o u g e t a red ca lx t h a t d i sso lves in spirit 
of sa l t or o ther ac ids . 4 . I t is t h r o w n d o w n b y quicksi lver, a n d by all the meta l s b u t gold, 
p la t inum, and s i lver. /5. I t s specific grav i ty b y h a m m e r i n g w a s on ly 11*3 ; b u t b y 
f lattening a s m u c h a s 11-8. 6. I n a c o m m o n fire t h e face of i t tarnishes-a l i t t le and turns 
blue, b u t c o m e s bright aga in , l ike o ther noble m e t a l s , on being stronger h e a t e d . 7. The 
greates t h e a t of a b lacksmith ' s fire 1WOuId hardly m e l t it . 8. I3ut if y o u t o u c h it whilo 
h o t w i t h a smal l bi t of sulphur, i t runs as eas i ly as zinc. 

R . C h e n e v i x be l ieved t h i s w a s a f r aud ; h e b o u g h t u p t h e who le s tock ; a n d , 
a f te r i n v e s t i g a t i n g t h e ques t i on , conc luded t h a t t h e s u b s t a n c e w a s n o t a new 
e l e m e n t , b u t r a t h e r a p l a t i n u m - a m a l g a m of pecu l i a r p r o p e r t i e s . Fo l lowing t h e 
p u b l i c a t i o n of I I . C h e n e v i x a t t h e R o y a l Soc ie ty , M a y 13, 1803, where 
W . H . W o l l a s t o n w a s S e c r e t a r y , t h e r e a p p e a r e d a n a d v e r t i s e m e n t offering a r e w a r d 
t o a n y o n e w h o could p r e p a r e a g ra in of t h i s n e w s u b s t a n c e e i the r b y R . Chencv ix ' s 
m e t h o d , o r b y a n y o the r . N o one succeeded in secur ing t h e r e w a r d , a n d in 1804, 
W . H . W o l l a s t o n a n n o u n c e d t h a t h e himself w a s t h e d i scovere r of t h e n e w e l e m e n t 
in p l a t i n u m ore , a n d a d d e d t h a t h e se lec ted t h e n a m e p a l l a d i u m f rom t h e p l a n e t 
P a l l a s d i scove red in 1802. I t is n o w difficult t o u n d e r s t a n d w h y t h e S e c r e t a r y 
a l lowed t h e c o m m u n i c a t i o n of R . Chenev ix t o be r eco rded in t h e t r a n s a c t i o n s of 
t h e soc ie ty . T h e w o r k of W . H . W o l l a s t o n w a s conf i rmed b y V. R o s e a n d 
A. F . Geh len , L . N . V a u q u e l i n , J . B . Trommsdorff , a n d J . J . Berze l ius . T h e sub jec t 
w a s d i scussed b y A . M. W h i t e a n d H . B . F r i e d m a n , N . I . StepanofT,*.R. K . F r i t z m a n , 
a n d M. R. W e e k s . 

W h e n W . H . W o l l a s t o n a n n o u n c e d t h a t h e w a s t h e d i scovere r of p a l l a d i u m , he 
a lso i n t i m a t e d t h a t he h a d found a n o t h e r n e w e l e m e n t in p l a t i n u m ore, a n d h a d 
g iven i t t h e n a m e r h o d i u m — f r o m /ooSov, a rose—in al lusion t o t h e fact t h a t soln. 
of t h e sa l t s of t h e m e t a l h a v e a rose- red co lour . T h e resu l t s were conf i rmed b y 
J . J . Berze l ius , a n d C. Claus . I n 1803, H . V. Col le t -Descot i l s , a n d A. F . de F o u r c r o y 
a n d I J . N . V a u q u e l i n a n n o u n c e d t h e ex i s t ence of t w o m e t a l s in t h a t p a r t of p l a t i n u m 
ore wh ich is inso lub le in a q u a reg ia ; a n d in 1804, S. T e n n a n t showed t h a t t h e res idues 
c o n t a i n e d t w o d i s t i n c t m e t a l s , o n e w a s n a m e d i r id ium—from iris, t h e r a i n b o w — o n 
a c c o u n t of t h e v a r y i n g co lours of i t s sa l t s , a n d t h e o the r , o s m i u m — f r o m 6<rfj,rj, a 
smell , o r o d o u r — o n a c c o u n t of t h e pecul ia r , chlor ine- l ike o d o u r of i t s vola t i le oxide . 
S. T e n n a n t first t h o u g h t of ca l l ing o s m i u m ptenium—from TTTCVOS, vola t i le , o r 
w i n g e d — i n a l lus ion t o t h e v o l a t i l i t y of s o m e of i t s c o m p o u n d s . T h e chemica l 
r e l a t i o n s of t h e s e t w o m e t a l s -were e x a m i n e d b y J . J . Berze l ius . As i nd i ca t ed 
a b o v e , G. O s a n n ' s r e p o r t of t h e d i scove ry in 1828 of t h r e e n e w m e t a l s in t h e p l a t i n u m 
ores of t h e U r a l w a s n e v e r conf i rmed, b u t C Claus d i d find t h a t a res idue t h o u g h t 
t o c o n t a i n si l ica, z i rconia , t i t a n i a , a n d ferric ox ide also c o n t a i n e d a amall p ro 
p o r t i o n of a n e w m e t a l ; h e e x t r a c t e d t h e s a m e m e t a l f rom t h e U r a l ore, a n d , 
fol lowing G. O s a n n , h e cal led t h e n e w e l e m e n t r u t h e n i u m — f r o m R u t h e n i a , Russ ia . 
C. C laus a lso s h o w e d t h a t m a n y of t h e p rope r t i e s p rev ious ly ascr ibed t o i r id ium 
rea l ly b e l o n g t o a m i x t u r e of i r i d i u m a n d r u t h e n i u m . T h e d i scovery of t h e s e four 
e l e m e n t s w a s d i scussed b y M. E . W e e k s . 
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§ 2. The Occurrence of the P l a t i num Metals 
T h e six p l a t i n u m m e t a l s — p l a t i n u m , i r id ium, o s m i u m , r u t h e n i u m , r h o d i u m , 

a n d p a l l a d i u m — f o r m a g r o u p wh ich occur i n n a t u r e associa ted t o g e t h e r as indefini te 
a l loys , a n d genera l ly u n c o m b i n e d . E s t i m a t e s of t h e pe r cen t age e l e m e n t a r y 
compos i t i on of t h e igneous rocks of t h e e a r t h ' s c ru s t a r e cons idered b y F . W . Clarke 
a n d H . S. W a s h i n g t o n 1 t o inc lude p l a t i n u m n x l O - 9 , whe re n is a n u n d e t e r m i n e d 
in t ege r ; i r i d i u m a n d o s m i u m , each n X 1 O - 1 0 ; a n d r u t h e n i u m , r h o d i u m , a n d 
p a l l a d i u m , each n x l O - 1 1 . J . H . L . V o g t g a v e n x l 0 _ 1 ° for p l a t i n u m . I . a n d 
W . N o d d a c k ' s e s t i m a t e s a r e i n d i c a t e d below, a n d for a l a t e r e s t i m a t e , t h e y gave 
5-0 X 1 O - 8 . T h e sub jec t w a s discussed b y G. Berg , W . V e r n a d s k y , F . Be rnaue r , 
A. B . F e r s m a n n , I . a n d W . N o d d a c k a n d O. Berg , P . Niggli , E . Her l inger , 
V. M. G o l d s c h m i d t a n d C. P e t e r s , G. T a m m a n n , O. E . ZvyagintzefT, a n d P . Vinassa . 

P l a t i n u m h a s been r e p o r t e d f rom ex t r a - t e r r e s t r i a l sources . T h u s , J . M. D a v i s o n 2 

obse rved p l a t i n u m a n d i r i d ium in t h e me teor i c i ron of Coahui la , a n d Toluca , Mexico ; 
H . H . Nin iger , in t h e me teo r i c i ron of Bal l inger , T e x a s ; A. Liiversidge, in t h e me teor i c 
i ron of Booga ld i , N e w S o u t h W a l e s ; J . C. H . Mingaye also no t ed p l a t i n u m in me teo r i c 
i ron. T h e s u b j e c t was discussed b y G. Osann , G. P . Merril l , a n d O. C F a r r i n g t o n . 
L a t e r t h e y g a v e for p l a t i n u m in m e t e o r i t e s 7xlO~~ 6 . G. P . Merril l r e p o r t e d t h e 
p resence of p l a t i n u m , p a l l a d i u m , i r id ium, a n d r u t h e n i u m in me teo r i t e s ; 
J . C. H . Mingaye , of p l a t i n u m , p a l l a d i u m , a n d i r i d ium. Poss ib ly if t h e p l a t i n u m 
m e t a l s h a d b e e n s o u g h t in m a n y o t h e r me teo r i t e s , t h e y wou ld h a v e been found. 
J . I J . H o w e sa id t h a t i t is p r o b a b l e all me teo r i t e s c o n t a i n p l a t i n u m . I . a n d 
W . N o d d a c k ' s est imate 's for pe r cen t ages a r e as follow, atomic* d i s t r i bu t i ons a re 
r e l a t ive t o o x y g e n u n i t y . 

1'la/tin.um 
I r i d i u m 
O s m i u m 
P a l l a d i u m 
l t h o f l i u m . 
R u t h e n i u m 

Earth's 
crust 

8 O x I O - 1 1 

. 3 O X l O - 1 2 

6 O x I O - 1 2 

8-5 v l O - 1 3 

9 ( ) x 1 0 - 1 3 

2-3 x l O - 1 3 

Igneous 
rocks 

8-3 x I O - 8 

— 
_ . 
— 
_ _ 
— 

Meteoric 
iron 

1-77 x 1 0 - ° 
2 -3 X 1O- 5 

8-8 X I 0 - « 
1-9 x I O - 5 

5 - O x 10~« 
2 - 3 9 X 1 0 ~ a 

Troilite 
3 - O x 10 -« 
fi-OX10~G 

1 0 X I O - 5 

4-5 X l O 6 

I O x K ) - 8 

4 - 2 0 X K ) - 6 

Atom. 
distribution 
2-3 X 10-« 
3-2 X I O 7 

1-4 X H)-« 
4 -6 X I O 6 

1-3 X 10 -« 
6 1 x l O - « 

O. O. H u t c h i n s a n d TC. L . H o l d e n 3 obse rved t h a t 16 l ines of t h e p l a t i n u m 
s p e c t r u m coinc ide w i t h l ines in t h e solar s p e c t r u m . H . A. R o w l a n d , a n d M. N . S a h a 
classed p l a t i n u m , i r id ium, o s m i u m , a n d r u t h e n i u m a m o n g s t t hose e l emen t s 
whose p re sence in t h e solar s p e c t r u m is doub t fu l ; a n d pa l l ad ium a n d r h o d i u m 
a m o n g s t t h e e l e m e n t s p r e s e n t in t h e solar s p e c t r u m . T h e sub jec t was discussed 
b y H . M. V e r n o n , JE. F . B a x a n d a l l , J . N . L o c k y e r , a n d H . N . Russel l . IT. v o n 
K l u b e r classes p l a t i n u m a m o n g s t t h e e l e m e n t s of doub t fu l occurrence in t h e fixed 
s t a r s . 

P l a t i n u m usua l ly occurs in n a t u r e a s a n a t i v e m e t a l al loyed w i t h one or more 
m e m b e r s of i t s fami ly , a n d t o a less e x t e n t w i t h i ron, nickel , c h r o m i u m , e t c . 
O. Id. Zvyagintzef f 4 s t u d i e d t h e sub jec t . S o m e of t h e n a t i v e al loys h a v e received 
special n a m e s — e . g . n a t i v e p l a t i n u m , n a t i v e i r id ium, n a t i v e p la t in i r id ium, n a t i v e 
p a l l a d i u m , a l l opa l l ad ium, i r i d o s m i n e — n e o y a n s k i t e or o smi r id ium w i t h over 40 pe r 
cen t , of i r i d i u m , a n d s iserski te , or i r i dosmium, w i t h 30, or less, pe r cen t , of i r id ium 
— p a l l a d i u m gold , r h o d i u m gold, a n d f e r rop l a t i num. V e r y few c o m p o u n d s of t h e 
p l a t i n u m m e t a l s occur as mine ra l s . The re a re on ly COOperite, r ep resen ted a t first 
b y P t ( As ,S) 2 , a n d l a t e r b y P t S ; braggite , ( P t , P d , N i ) S ; laurite , R u S 2 , o r (Ru 5 Os)S 2 ; 
potarite, P d H g ; sperrylite, P tAs 2 ; and stibiopalladinite, Pd3Sb. 

I n a d d i t i o n t o t h e six m e m b e r s of t h e p l a t i n u m family, t h e r e m a y be p re sen t 
i ron , coppe r , gold, e t c . C o n s e q u e n t l y nat ive p la t inum m a y be hos t t o a n u m b e r 
of g u e s t s o r s t r a n g e r s , a n d t h e fo rm of n a t i v e p l a t i n u m which is a t a r ac t ed b y a 
m a g n e t , w a s n a m e d b y J . F . L . H a u s m a n n polyxenite—from rroXvs, m a n y , a n d 
£eVoy, a g u e s t . A . B r e i t h a u p t cal led t h e l a t t e r sideroplatinwrn—from criS-qposy i ron 
— o r s i m p l y ferroplatinum. A g r e a t n u m b e r of ana lyses of n a t i v e p l a t i n u m h a v e 
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been r e p o r t e d — b y J . J . Berzel ius , A. G. Be teoh t in , S. B leekrode , M. Booking , 
C. Claus, P . Collier, H . S t . C. Devil le a n d H . D e b r a y , L.. D u p a r c a n d co-workers , 
R . A. F a r q u h a r s e n , A. Frenze l , F . A. G e n t h , A. H a d d i n g , G. C. Hof fmann , 
E . H u s s a k , J . F . K e m p , S. K e r n , I . Ko i fman , N . v o n Kokscharoff , M. M. K o s i t z k y , 
A. K r o m e y e r , P . K r u s c h , J . J . Ky l e , A. L e p l a y , W . J . Mar t i n , G. Osann , S. P . d e 
R u b i e s , S. F . S h e m t s c h u s h n y , I i . F . S v a n b e r g , A. Terrei l , G. Tsche rn ik , 
H . N . W a r r e n , a n d F . Wei l . T h e following is a select ion : 

Pt Pd .Rh Ir (Ir.Os) 
C o l o m b i a . 7 6 - 8 2 - 8 6 - 2 0 0 - 5 0 - 1 - 6 6 1 - 2 2 - 3 - 4 6 0 - 8 5 - 2 - 5 2 0 - 9 5 - 7 - 9 8 
C a l i f o r n i a . 7 6 - 5 0 - 9 0 - 2 4 O - 1 0 - 1 - 9 5 0 - 6 5 - 3 - 3 9 0 - 8 5 - 4 - 2 9 0 - 6 8 - 2 2 - 5 5 
C a n a d a . . 6 8 - 1 9 - 7 8 - 4 3 0 - 0 9 - 0 - 2 6 1 - 7 0 - 3-IO 1 - 0 4 - 1 - 2 1 3 - 7 7 - 1 4 - 6 2 
U r a l s . . 6 8 - 7 2 86-5O O - 1 4 - 1 - 8 7 0 - 3 0 1 1 - 0 7 0 - 8 3 5 - 3 2 0 - 5 7 - 3 - 8 5 
Atxs tra l ia . 5 9 - 8 0 - 6 1 - 4 0 1 - 5 0 - 1 - 8 0 1 - 5 0 - 1-85 1 - 1 0 - 2 - 2 0 2 5 O - 26-O 

T h e i ron ranged from 2-3O t o 9-78 ; t h e copper , f rom 0-21 t o 5-20 ; t h e gold, f rom 
0-3O t o 3 1 5 ; a n d t h e o s m i u m , f rom 0-19 t o 1-13. S. P . de R u b i e s obse rved 0-1 
pe r cent , of nickel a n d coba l t , i n some p l a t i n u m from K i t l i m , U r a l s ; a n d 
H . N . W a r r e n found t h a l l i u m in a n u m b e r of p l a t i n u m ores ; a n d W . F . Seyer 
found t h a t som<- concen t r a t e s a re r ad ioac t ive . T h e ana lyses of ir idium, a n d 
platiniridium b y I J . F . S v a n b e r g were , respect ive ly , 

P t Ir Pd RIi Fc Cu 
B u r m a . . . . 1 9 - 6 4 7 6 - 8 5 0 - 8 9 1-78 
B r a z i l . . . . 5 5 - 4 4 2 7 - 7 9 0 - 4 9 0 - 8 6 4 - 1 4 3-3O 

wi th t r aces of o smium. Analyses of osmir id ium or syserskite were m a d e b y 
J . J . Berzel ius , H . St . C Devi l le a n d H . D e b r a y , C. Claus, O. E. Swjaginzeff a n d 
B . K . B r u n o v s k y , P . Kovaloft , a n d P . A. W a g n e r . T h e following is a se lect ion, 
neg lec t ing smal l p ropo r t i ons of i ron a n d copper : 

P t Ir 
C o l o m b i a . . . . — 57-8O 
C a l i f o r n i a . . . 53-5O 
U r a l s . . O-62 4 3 - 2 8 
B o r n e o . . . O-15 5 8 - 2 7 
A u s t r a l i a . . . . 5 8 - 1 3 
S o u t h A f r i c a . . . O-2 17 0 

Ana lyses of i r id iosmium or nevyansk i te were m a d e b y H . S t . C. Devi l le a n d 
H . D e b r a y , O. K. SwjaginzcfE a n d B . K . B r u n o v s k y , P . Kovaloff, a n d P . A. W a g n e r . 
T h e following is a select ion, neglec t ing smal l p r o p o r t i o n s of i ron a n d coppe r : 

Pt Ir Pd Ku Os Kh 
C o l o m b i a . O-IO 7 0 - 4 0 12-3O 17-2O — 
U r a l s . . I I O 77-2O 0-5O 0-2O 21-OO 
S o u t h A f r i c a . O l 3 1 4 6 - 8 7 7 - 2 0 t o 0 -5 2 1 - O - 4 9 - 3 O-5 -7 -7 

T h e S o u t h African i r i d o s m i u m or n e v y a n s k i t e c o n t a i n e d , in a d d i t i o n t o v e r y 
small p r o p o r t i o n s of i ron , copper , a n d pa l l ad ium, 

I r i d o s m i u m . . I r O s TiIx P t R u 
R u t h o n i e . . 3 5 - 5 - 5 7 - 8 3 3 - 5 - 5 4 - 4 0 - 5 - 7 O 0-6 4 - 7 - 8 - 5 
K h o d i c . . 7 O O 7 0 - 4 1 7 - 2 - 1 7 - 3 1 1 - 3 1 7 - 2 - - — 
P l a t i n i c . . 5 5 - 2 2 7 - 3 1-5 1 O l 5 -9 

Accord ing t o P . Kovaloff a n d P . A. W a g n e r , t h e so-called f erroplat inum of 
S o u t h Africa h a s 71 t o 78 pe r cen t . P t ; 16 t o 2 1 , F e ; 1-0 t o i - 5 , I r ; a n d 0-2 t o 0-8, 
P d ; plat inic iron, 91-85 pe r cen t . F e , a n d 8-15, p l a t i n u m ; cupropla t inum, 8 t o 13 
p e r cen t . Cu ; 70, P t ; 12 t o 15, F e ; 1 t o 2, I r ; a n d 0 1 6 t o 0-25, P d . T h e pa l lad io-
p l a t i n u m h a s 73 t o 84 p e r cen t . P t ; 3 0 t o 21-8, P d ; a n d 0-1 t o 3-6, I r . T h e 
rhodioplat inum h a s 4-6 p e r cen t . R h . T h e y a lso desc r ibed g o l d - p l a t i n u m al loys 
con ta in ing , i n a d d i t i o n t o ve ry smal l p r o p o r t i o n s of i ron a n d coppe r : 

I r R h 

— 1 1 - 6 - 4 3 0 
3O-4 — 

P d 
O-63 
2-6O 
5 - 7 3 
2 - 6 4 
3 0 4 

Ru 
6 -37 
O-5O 
8 - 4 9 

— 
5 - 2 2 
8-9 

O s 
3 5 - 1 0 
43-4O 
4O-11 
3 8 - 9 4 
3 3 - 4 6 
6 9 - 9 

G o l d 
P a l l a d i e 
R h o d i c 
I r i d i c 
P l a t i n i c 

A u 
8 6 - 0 - 9 1 - 1 
5 7 0 - 8 8 - 4 

6 2 - 1 
8 4 - 6 

A g 
O t o 4 -2 

—. 
2 1 
2 - 9 

P d 
8 - 2 - 1 1 - 6 

— 

P t 
o - 0 1 

3 - 8 
1 0 0 
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T h e p l a t i n u m a n d i r i dosmine of c o m m e r c e is m a i n l y d e r i v e d f rom d e t r i t a l or 
p l ace r d e p o s i t s . T h e co lour of n a t i v e p l a t i n u m is pa l e s tee l -grey, or s i lver -whi te 
( sp . g r . 16-8 t o 17-6), o r d a r k g r e y (sp . gr . 14*2 t o 14-3), b u t s o m e t i m e s t h e g ranu les 
a r e c o a t e d w i t h a b l a c k l a y e r of i r on ox ide , m a y b e m a g n e t i c ox ide , a n d i n t h a t 
case , t h e c h a r a c t e r of t h e g r a i n s is n o t easi ly recognized . I t occurs in t h e form 
of v e r y fine g r a in s , m o r e or less flattened t o fo rm scales, s o m e t i m e s i n t h e fo rm of 
i r r egu l a r n u g g e t s wh ich , a s s h o w n b y J . F . K e m p , 5 m a y b e or m a y n o t be w a t e r -
w o r n ; a n d occas iona l ly , a l t h o u g h r a re ly , sma l l g r a i n s s h o w d i s t i nc t cub ic crys ta l l i 
z a t i o n . T h e g r a i n s of p l a t i n u m i n t h e U r a l s a r e f r equen t l y 5 m m . in d i a m e t e r . 
A. Inos t ranzeff , A . v o n H u m b o l d t , W . H a i d i n g e r , A . F . S t a h l , G. Rose , a n d N . von 
Kokscharofl t de sc r ibed l a rge r n u g g e t s — i n one case A. A. L osch desc r ibed a n u g g e t 
2 k g r m s . i n w e i g h t ; W . H a i d i n g e r , o re , 5*6 k g r m s . in w e igh t ; a n d t h r e e n u g g e t s 
h a v e b e e n r e p o r t e d f rom t h e N izhn i -Tag i l sk d i s t i n c t we igh ing respec t ive ly , 25^ lbs. , 
21 lbs . , a n d 11£ lbs . T h e s t r u c t u r e of t h e g r a in s h a s been d iscussed b y 
G. B . S o w e r b y , 6 P . V. Jeremejeff , F . A. G e n t h , S. B l e e k r o d e , A. Inostranzeff , 
S. Meun ie r , A . Ldversidge, A. D a u b r e e , JE. H u s s a k , R . J . H a i i y , J . F . K e m p , 
F . Mohs , B . v o n C o t t a , a n d R . Beck—v ide infra, c r y s t a l s of p l a t i n u m . B . C. Karpoff 
f o u n d m o r e i r o n a n d c o p p e r in t h e o u t e r l a y e r of n a t i v e g r a i n s t h a n were c o n t a i n e d 
i n t h e nuc le i . O . E . ZwjaginstzefE a n d co -worke r s d i scussed t h e occur rence of 
r h e n i u m in p l a t i n u m ores . 

O t h e r m i n e r a l f r a g m e n t s a c c o m p a n y t h e p l a t i n u m granules—e .g . ch romi te , 
o l iv ine , s e r p e n t i n e , n a t i v e gold, e t c . T hese m i n e r a l s a r e s imi la r t o t hose c o m m o n l y 
f o u n d in t h e au r i f e rous g rave l s a n d s a n d s , a n d a r e d o u b t l e s s f r a g m e n t s w o r n a w a y 
f rom t h e r o c k i n w h i c h t h e m e t a l s w e r e or ig ina l ly depos i t ed . I n t h e m a j o r i t y of 
cases , t h e m o t h e r rock , t h e or ig ina l h o m e of t h e p l a t i n u m , cons is t s of basic- or 
u l t r a - b a s i c i g n e o u s r o c k s i nc lud ing t h e pe r ido t i t e s , p y r o x e n i t e s , a n d d u n i t e s . 
T h e p e r i d o t i t e s a n d p y r o x e n i t e s a r e c o m p o s e d of i ron m a g n e s i u m sil icates, 
p y r o x e n e , a n d a u g i t e , w i t h h o r n b l e n d e , o l iv ine , c h r o m i t e , i lmeni te , a n d m a g n e t i t e ; 
wh i l s t t h e d u n i t e s cons i s t p r i n c i p a l l y of ol ivine w i t h s o m e c h r o m i t e . These rocks 
h a v e b e e n m o r e or less a l t e r e d t o s e r p e n t i n e . E x a m p l e s h a v e been q u o t e d b y 
J . F . K e m p , ? D . T . D a y , D . T . D a y a n d R . H . R i c h a r d s , A. Saytzeff, R. Spr ing , 
C. W . P u r i n g t o n , H . B a n c r o f t , L . D u p a r c , S. B l eek rode , O. Lewis , E . Hussak , 
F . W . C la rke , A. D . L u m b , P . A. W a g n e r , a n d O. E . Zvagintseff a n d co-workers , 
J . H . L . Vog t , a n d I J . L e r o u x . 

T h r o u g h o u t t h e Ura l s , t h e p r i m a r y source of t h e p l a t i n u m is t h e e rup t i ve basic; 
rocks , a n d t h e p r i n c i p a l o u t c r o p s a r e p la t in i fe rous d u n i t e , ol ivine, g a b b r o , pe r ido t i t e , 
d io r i t e , d i a b a s e , a n d gneiss . T h e whole of t h e p l a t i n u m is de r ived from grave l 
d e p o s i t s w h i c h a r e u s u a l l y au r i f e rous , a n d a s soc ia t ed w i t h d u n i t e . The sub jec t 
w a s d i scussed b y A. Antipoff, R . Beck , A. B e r g e a t a n d A. W . Ste lzner , F . Beysch lag 
a n d co -worke r s , V. J . BourdnakofT a n d J . M. Hendrikoff , C. B u l l m a n , A. dt\s 
Clo izeaux , A. D a u b r e e , L . D u p a r c a n d co-workers , M. v o n E n g e l h a r d t , J . F . von 
E r d m a n n , A. v o n E r n s t , J . Fedoroif , A. F r enze l , M. Gorbatseheff, E . de H a u t p i c k , 
G. v o n H e l m e r s e n , R . H e l m h a c k e r , A. v o n H u m b o l d t , A. InostranzefT, 
P . V. Jeremejeff , A . K a t t e r f e l d , J . F . K e m p , N . v o n Kokscharoff , A. K o l t o w s k y , 
A. K r a s s n o p o l s k y , P . I . Krotoff, G. K u n z , A. T . KupfYer, A. L a u r e n t , M. Lep l ay , 
F . L o e w i n s o n - L e s s i n g , A . A. Loseh , H . Lou i s , M. L u b a r s k y , J . Menge, S. Meunier , 
A. Minch in , R . Murch i son , J . W . Muschketoff, O. W . P u r i n g t o n , G. Rose , S. P . de 
R u b i e s , W . S a p e l k i n a n d M. Iwanoff, A. Saytzeff, M. Sivkoff, A. F . S t ah l , J . N . 
F u c h s , M. TeplofT, A . Terre i l , M. T s c h u p i n , W . L . Uglow, W . V e r n a d s k y , 
N . K . W y s s o t s k y , A. Z a w a r i t s k y , a n d C. Ze r renne r . 

A . D a u b r e e p o i n t e d o u t t h e c o n s t a n t assoc ia t ion of p l a t i n u m w i t h ol ivine rocks 
a n d c h r o m i t e , a n d e m p h a s i z e d t h e r e s e m b l a n c e of these rocks t o me teo r i t e s ; a n d 
S. M e u n i e r a r g u e d t h a t t h e p l a t i n u m a n d i ron of t he se rocks a r e n o t m a g m a t i c , 
b u t w e r e i n t r o d u c e d a s ch lor ides a n d a f t e r w a r d s r educed b y h e a t e d h y d r o g e n . 
E . H u s s a k t h o u g h t t h a t t h e p l a t i n u m found i t s w a y i n to t h e s e rocks b y t h e decom
p o s i t i o n of p y r i t e s c o n t a i n i n g p l a t i n u m — v i d e infra. C. B u l l m a n ob jec ted t o 
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h y p o t h e s e s , l i k e t h a t of L . H u n d e s h a g e n , b a s e d o n t h e p r e c i p i t a t i o n of p l a t i n u m 
f rom soln. because of t h e inso lubi l i ty of t h e m e t a l . A . Inos t ranzeff in fe r red f rom 
t h e occur rence of p l a t i n u m in t h e se rpen t ine , ol ivine, a n d c h r o m i t e rocks t h a t t h e 
p l a t i n u m m e t a l s crys ta l l ized first f rom t h e or iginal m o l t e n m a g m a ; a n d t h e 
sub jec t was discussed b y F . Beysch lag a n d co-workers , a n d R . B e c k . 

W h e n p r e s e n t in se rpen t ine , p l a t i n u m is c o m m o n l y d i s s e m i n a t e d t h r o u g h o u t t h e 
rock in fine pa r t i c l es—se ldom in bodies . P l a t i n u m occur s in s e d i m e n t a r y a n d 
m e t a m o r p h i c rocks—e.g. s ands tones . T h e p l a t i n u m i n s e d i m e n t a r y r o c k s is 
u sua l ly assoc ia ted w i t h q u a r t z , copper , n ickel , s i lver, a n d p a l l a d i u m , w h i l s t in 
a l luvia l depos i t s , i t is associa ted w i t h c h r o m i t e , m a g n e t i t e , i lmen i t e , i r i d ium, a n d 
osmi r id ium. E x a m p l e s of t h e occurrence of p l a t i n u m in t h e s e rocks were d iscussed 
b y R . Beck , F . Beysch lag a n d co-workers , S. B l eek rode , J . B . J . 1). B o u s s i n g a u l t , 
C. B u l l m a n , L . H u n d e s h a g e n , E . H u s s a k , J . B . J a q u e t , A . K a r p i n s k y , J . F . K e m p , 
A. Kras snopo l sky , P . K r u s c h , J . C. H . Mingaye , J . S. N e w b e r r y , F . S a n d b e r g e r , 
R . Spr ing , a n d P . A. W a g n e r . T h e r e a r e a few occur rences of p l a t i n u m i n q u a r t z 
veins—e.g. t h e cases discussed b y J . B . Bell , P . A. W a g n e r a n d T . G. T r e v o r , a n d 
R . A. F a r q u h a r s o n . 

P l a t i n u m h a s been found in m a n y su lph ide ores a n d in m e t a l s d e r i v e d f rom 
those ores . O. E . ZvjaginstefE a n d A. N . Filippoflf 8 s t u d i e d t h e sub jec t . E . G u e y -
m a r d observed i t t o occur in t e t r a h e d r i t e ; H . Vogel , i n t h e m e t a l ores of Bo i t za , 
T r a n s y l v a n i a ; H . L . Wells , W . E . H i d d e n , W . E . H i d d e n a n d J . H . P r a t t , in 
t h e sulphide— nickeliferous p y r r h o t i t e , a n d c h a l c o p y r i t e — o r e s of S u d b u r y , C a n a d a ; 
J . H . L . Vogt , a n d G. L u n d e a n d M. J o h n s o n , in t h e n ickel i ferous p y r r h o t i t e s of 
N o r w a y ; W . N . H a r t l e y a n d H . R a m a g e , in p y r i t e s ; W . B a r a g w a n a t h , a n d 
C. W . Dickson , in cha lcopyr i t e ; F . W . Cla rke a n d C. C a t l e t t , in p o l y d y m i t e ; 
H . TL,. Wel ls a n d S. L . Penfield, W . C. K n i g h t , J . F . K e m p , S. F . E m m o n s , a n d 
T . T . R e a d , in covell i te ; R . W . Brock , in t h e su lph ide b e a r i n g q u a r t z of Br i t i sh 
Colombia ; J . C a t h a r i n e t , in t h e p e g m a t i t e of Coppe r M o u n t a i n , B r i t i s h Co lombia ; 
J . C. H . Mingaye , i n t h e su lph ide ores of B r o k e n Hi l l , N e w S o u t h W a l e s ; 
F . W . Clarke , A. Knopf, a n d L . A. P a l m e r , i n p l u m b o j a r o s i t e ; F . A. G e n t h , in 
s o m e copper - lead- i ron su lph ides of !Lancaster Co., P e n n s y l v a n i a ; a n d M. d ' A r g y , 
in ga lena . 

P . K r u s c h tt r epo r t ed p l a t i n u m in g r a y w a c k e ; A. Orio , in m i c a sch is t ; 
J . B . J a q u e t , i n s i lur ian shales ; F . Sandbe rge r , i n l imon i t e ; A. E i le r s , in b l i s te r 
c o p p e r ; A. Cissarz, i n Mansfeld coppe r shales ; J . F . K e m p , in s t ann i f e rous s a n d s ; 
J . L . Beeler , in si lver ore ; G. C. Hof fmann , in a s i lver a m a l g a m f rom Vi ta l Creak , 
B r i t i sh Co lumbia ; M. P e t t e n k o f e r , a n d E . P r i w o z n i k , in some gold coins ; H . Ross le r , 
i n s i lver bul l ion ; F . Myl ius a n d C. H i i t t n e r , C. P a l m s t e d t , a n d H . S. S c h r e w s b u r y , 
i n s o m e coins ; G. L u n g e , in bessemer ized nickel ; A . L . l>ay a n d R . B . S o s m a n , in 
e lec t ro ly t ic n icke l ; A . D a u b r e e , n ickel in p l a t i n u m ; M. v o n L e u c h t e n b e r g , in 
c o m m e r c i a l c o p p e r s u l p h a t e ; J . G. Rose , i n c o m m e r c i a l b o r a x wh ich h a d been 
fused in p l a t i n u m vessels ; G. L u n d e , in basic rocks , a n d t a n t a l i t e of F i n l a n d — 
O 0 0 0 0 0 6 p e r c e n t . ; G. L u n d e a n d M. J o h n s o n , p e r i d o t i t e , 0 0 0 0 0 7 4 p e r cen t . ; 
s e rpen t i ne , 0 0 0 0 0 3 p e r cen t . ; a n d c h r o m i t e , 0 0 0 0 1 2 8 t o 0*0020 p e r c e n t . ; a n d 
V. M. G o l d s c h m i d t a n d C. P e t e r s , a n d K . He lou i s , i n coa l . W . F . Seye r f o u n d t h e 
p l a t i n u m c o n c e n t r a t e s of B r i t i sh Co lumbia a r e r a d i o a c t i v e . 

T h e a m o u n t of p l a t i n u m in c o u n t r y rock is genera l ly so smal l t h a t t h e c o m 
merc ia l e x t r a c t i o n of t h e m e t a l is o u t of q u e s t i o n . A l t h o u g h n a t i v e p l a t i n u m h a s 
b e e n r e p o r t e d f rom m a n y , w ide ly - sca t t e r ed local i t ies , t h e d i s t r i c t s wh ich p r o d u c e 
t h e m e t a l in c o m m e r c i a l q u a n t i t i e s a r e few in n u m b e r , a n d l imi ted in e x t e n t . 1 0 T h e 
geograph ica l d i s t r i b u t i o n of t h e m e t a l is s u m m a r i z e d in F i g . 1. 

Europe.—There is no deposit of p la t inum of any commercial value in the British Isles. 
R- P- Greg and W. G. Let t som 1X reported t h a t the presence of p la t inum has been recognized 
a t Fo r t Regent , Jersey, and a t Bui t t le , Kirkcudbrightshire ; L. de Launay , a t Horraor Hill, 
Shropshire ; K. H . Davison, in the Lizard district , Cornwall ; and J . W. Mallet, in the 
auriferous sands of Wieklow, Ireland. P la t inum is no t worked in France, bu t there are a 
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few p laces where i t s presence h a s b e e n reported. Gt. A . I t e n n g o t t i a announced i t s presence 
a t St . Arey , D e p t . Isere ; a n d E . G u e y m a r d , a t Chapeau in t h e Val lee d u Drac , a t Rousses 
in Oisans ; a n d near Pres les in S a v o y . «T. J . E b e l m e n , a n d E . G u e y m a r d n o t e d t h a t 
p l a t i n u m is assoc ia ted -with m a n y of t h e minera ls in t h e Alps . P . Berthier and 
A. C. Becquere l , M. Vi l la in, a n d M. d 'Argy m e n t i o n e d t h e occurrence of p l a t i n u m in the 
ga lena of Confolens , Al loue , E p e n e d e , Meller a n d Plauve i l l e , a l though M. D a n g e z , a n d 
H . F". CJaultier de Claubry expres sed s o m e d o u b t s of the reports . J . K. K e m p m e n t i o n e d 
i t s occurrence in t h e s tanniferous s a n d s of Morbihan. I n Germany,1 3 t h e presence of 
p l a t i n u m h a s b e e n reported in t h e auriferous s a n d s of the I lh ine b y L. Hopff, and 
J . W . Dobere iner ; in t h e s i lver of C o m m e r n a n d Mochernich, b y M. R-ossler ; in the gold 
of Wi lhe lmsh i i t t e , b y J . J . Herzel ius ; a n d near Ti lkerode, a n d Zorge in t h e Marz, b y 
F". W r e d e , J . C. L . Zinckon, a n d O. Luedecke . According t o P . Krusch , p l a t i n u m occurs 
finely d i s s e m i n a t e d in t h e s la tes a n d g r a y w a c k e s of Wes tpha l ia—Ereudenberg , S iegen, 
Meschode, Sauer land, a n d Wes terwald . T h e ques t ion w h e t h e r a profitable extract ion 
can be m a d e h a s boon seriously cons idered. Traces of p l a t i n u m h a v e been reported in 
the auriferous s a n d s of Olahpian, a n d a t Bo icza in t h e Siebenburgen, in Rumania, b y 
W . Haid inger , * * V. v o n Zepharov ich , J . Molnar, C. Zerenner, P . Par t sch , A . Pa tera and 
Ii . E o p e t z k y , a n d J . M. Voge l . 

Accord ing t o K. N . Menschutkir i , 1 6 indicat ions of t h e ex i s tence of platinum, in Russia 
were first o b t a i n e d in t h e gold-placers of Ekater inburg (since 1918, Sverdlovsk) , Eas tern 
Siberia. A n a l y s e s s h o w e d i t t o bo osmir id ium ; a n d in 1824, i t w a s found north of 

E i o . 1. T h e Geographical D i s t r ibut ion of t h e P l a t i n u m Metals . 

Ekater inburg , a n d declared a s t a t e m o n o p o l y . A b o u t 1014, Russ ia w a s producing about 
93 per cent , of t h e world's s u p p l y of p la t inum. T h e m e t a l w a s derive* 1 from the 
e x t e n s i v e depos i t s of a l luv ia l s a n d s in the Ural Mountains . According to C. Claus. 
A . K o p p e n , A . Katterf iold, N . Mamyscheff , a n d N . v o n Kokscharoff, smal l quant i t ies of 
a grey i sh -whi te , meta l l i c subs tance waa observed in the go ld washings of Verk-Isctsk^ m 
the Siber ian Ura l s ; but t h e grains were not recognized as p la t inum unt i l 1S22. The 
d e v e l o p m e n t of t h e JNTizhni-Tagilsk depos i t s began itx 1824, a n d in 1825, the m e t a l was 
a lso f o u n d in Goroblagodat . T h e m o s t prolific producing distr icts are s o u t h - w e s t of 
Nizhni -Tag i l sk , n o r t h - w e s t of Nizhni -Turinsk, a n d the Isoff district , near Goroblagodat . 
T h e w h o l e of t h o p l a t i n u m is der ived from gravel depos i t s wh ich are usual ly auriferous 
a n d as soc ia ted w i t h dun i t e . According t o N . K . W y s s o t s k y , a n d A. D . L u m b : 

T h e plat in i ferous be l t of t h e Ura ls cons i s t s of four parallel bands striking, roughly, 
n o r t h a n d s o u t h ; t h e w e s t e r n m o s t of those , m a d e up of crystal l ine schis t s , forms 
t h o w a t e r s h e d b e t w e e n E u r o p e a n d As ia . The n e x t b a n d t o tho e a s t comprises 
o l iv ine- a n d mica-gabbros , d ia l lage-peridot i tes , d i o n t e s a n d al tered syeni tes—al l 
of w h i c h h a v e b e e n erupted from a great depth . T h e third band is m a d e u p of Lower 
D e v o n i a n s e d i m e n t a r y rocks , shat tered a n d buried in places b y diabasic erupt ive 
rocks . T h o eas tern port ion of t h i s band is formed of erupt ive rocks of deep-seated 
origin w h i c h m a y be gne i s sose granites . T h e fourth, or m o s t easter ly band , is com
p o s e d of a n c i e n t rocks , w h i c h h a v e boon eroded b y the advanc ing sea of Lower 
Ter t iary age . T h e area emerged from the w a v e s as early as the Carboniferous period ; 
c o n s e q u e n t l y t h e a c c u m u l a t i o n of p la t inum, and in some localit ies of gold , m the 
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s u r f a c e - d e p o s i t s , wore n o t s w e p t a w a y . T h e y w e r e c o n c e n t r a t e d l a t e r o n i n t h e 
a l l u v i a — p e r h a p s a t t h e t i m e of t h e m o s t i n t e n s e g l ac i a t i on , p r o b a b l y i n t h e P l e i s t o c e n e . 

T h e bas ic i gneous r o c k s , f rom w h i c h t h e p l a t i n u m is d e r i v e d , a r e e x p o s e d i n t h e 
f o r m of d i s c o n t i n u o u s e l l ip t ica l o u t c r o p s n e a r t h e s u m m i t s of t h e U r a l s , p a r t i c u l a r l y 
o n t h e w e s t e r n s ide of t h e m o u n t a i n s . T h e s e o u t c r o p s a t t a i n l a rg e r d i m e n s i o n s i n 
t h e n o r t h e r n a n d c e n t r a l TJrals t h a n f a r t h e r s o u t h . T h e p r o c e s s of c o n c e n t r a t i o n of 
p l a t i n u m i n t h e g r a v e l s h a s c lea r ly e x t e n d e d o v e r a v e r y l o n g p e r i o d of t i m e , a n d 
i t is p r o b a b l e t h a t t h e r i che r g r a v e l s h a v e b e e n r e c o n c o n t r a t e d , p e r h a p s s e v e r a l 
t i m e s . 

A c c o r d i n g t o L . D u p a r o a n d co -worke r s , t h e d e p o s i t s a r e e s s e n t i a l l y of m a g m a t i c 
or ig in . T h e s t r u c t u r e of t h e r o c k is i n t h e n a t u r e of c o n c e n t r i c b a n d i n g s ; t h e fels-
p a t h i e r o c k s a t t h e o u t e r edge grachia l ly g r a d e i n t o t h e i n t e r m e d i a t e s t a g e of p y r o x e n e s , 
u n t i l t h e c e n t r a l t lun i t e is r e a c h e d , c o m p o s e d of o l iv ine a n d c h r o m i t e . T h e r i c h n e s s 
of t h e g r a v e l s is in p r o p o r t i o n t o t h e size of t h e d u n i t e d e p o s i t s , a n d t o t h e e x t e n t of 
e ros ion of t h e s e r o c k s . P l a t i n u m ore d e r i v e d f r o m a p y r o x e n i t e s o u r c e u s u a l l y 
c o n t a i n s h i g h p e r c e n t a g e s of p l a t i n u m a n d p a l l a d i u m , b u t l o w p e r c e n t a g e s of o s m i u m 
a n d i ron . T h e r e se rves i n 1916 wore sufficient for a b o u t t w e l v e y e a r s , p r o v i d e d 
t h a t t h e s a m e m e t h o d s of w o r k i n g a n d r a t e of e x t r a c t i o n w e r e e m p l o y e d d u r i n g t h a t 
pe r iod . 

A c c o r d i n g t o A. D . L u m b , p l a t i n u m is c o n c e n t r a t e d in c h a n n e l s of t h e R i v e r s I s s , V e e y a , 
a n d T u r a ; n o r t h of t h e s e , t h e m e t a l is o b t a i n e d f rom b e d s of t h e R i v e r s S o g n o v k i , K y t h y m i , 
a n d M a l a K o s v a ; a n d , a l o n g w i t h go ld , i n t h e s y s t e m s c o m p r i s e d i n t h e R i v e r s V a g r a n , 
L o b v a , N i a s m a , L i a b i a , A k t a i , E m o r l o , T a l i t s , a n d I v d e v i . I n t h e s o u t h , p l a t i n u m is 
w o r k e d o n t h e t r i b u t a r i e s of t h e R i v e r s Tag i l , S a l d a , I m i a u r a , a n d T u r a . I n t h e N i z h n i -
T a g i l s k d i s t r i c t , t h e r i ches t p l ace r s a r e iix t h e v a l l e y s of t h e R i v e r s V i s i m , M a r t i a n , S i s im , 
C h a u s h , a n d C h e r n a , a n d f a r t h e r s o u t h , a l o n g w i t h go ld , in t h e g r a v e l s of N e v i a n , V e r k h n e -
I s o t , 13ilonibaov, A l a p a o v , S y s e r t . K y s h t y m , a n d M i a s , a n d in t h e R i v e r s T a n a l y k , S a k m a r , 
a n d U r t a z y m . T h e r e a r e s m a l l e r d e p o s i t s i n N i k o l a e - P a v d i n s k , R a s t o s , a n d S y s t e r s k . 
T h e p l a c e r d e p o s i t s a re d e r i v e d f rom c o u n t r y r o c k m a d e u p of s e r p e n t i n e g a b b r o , d i a l l a g e , 
a n d o l iven i t e a n d t h e a s soc i a t ed m i n e r a l s a r e chief ly q u a r t z , z i rcon , i l m e n i t e , c h r o m i t e , 
m a g n e t i t e , sp ine l , a n d n a t i v e go ld a n d p a l l a d i u m . T h e c r u d e p l a t i n u m u s u a l l y i n c l u d e s 
i r i d i u m , r h o d i u m , r u t h e n i u m , a n d i ron . A . A. L o s c h , A . K a r p i n s k y , a n d A . J v r a s s n o p o l s k y 
d i s c u s s e d t h e occu r rence of p l a t i n u m in B i s se r sk , -where a 2 - k g r m . n u g g e t of p l a t i n u m w a s 
f o u n d . I n a d d i t i o n t o w h a t h a s b e e n p r e v i o u s l y s t a t e d , t h e U r a l d e p o s i t s w e r e d i s c u s s e d 
b y C. B l o m o k e , G. R o s e , A. Inos t ranzef f , I . K o i f m a n , A . G. B e t o c h t i n , V . P . M i s h i n , 
G. P a d a l k a , E . P . Moldavantzef f , P . P . P i h p e n k o , G. A . Dodonoff , A . B r e i t h a u p t , 
A . N . Z a v a r i t z k y , J . «J. Be rze l i u s , C Z e r r o n n o r , A . v o n L a s a u l x , P . V . Jeremojeff , 
G. Schu le r , P . I i e y s c h l a g a n d c o - w o r k e r s , A . P . S t a h l , M . v o n E n g o l h a r d t , J . Podoroff . 
L>. S e r d y u c h o n k o , a n d C. H m t z e vide supra. A. S o l i t a n d e r r e p o r t e d t h e p r e s e n c e of 
p l a t i n u m in t h e au r i f e rous s a n d s in t h e n o r t h of Fi lmland. 

T h e o c c u r r e n c e of t r a c e s of p l a t i n u m in t h e a u r i f e r o u s s a n d s of t h e R i v e r "Ivalo, in 
Lapland, w a s n o t e d b y A . K. N o r d e n s k j o l d , 1 " a n d P . .T. W i i k , a n d a t V a s k e , a n d T a n n a - J u k , 
b y J. H . L a n g e r . T h e o c c u r r e n c e of t r a c e s of p l a t i n u m in t h e n icke l i f e rous p y r r h o t i t c of 
S m a l a n d i n Sweden w a s d i s c u s s e d b y J . H . L . V o g t , 1 7 L . d e L a u n a y , a n d P* M. Stapff. 
J . H . Li. Vog t , * 8 a n d G. L u n d e a n d M. J o h n s o n a l so d e s c r i b e d t h e p r e s e n c e of t r a c e s of 
p l a t i n u m in t h e n icke l o res of Norway ; a n d G. v o m R a t h , in t h e s i lve r of K o n i g s b e r g . 
J . PT. Vogel 1 9 r opor tod t r a c e s of p l a t i n u m in Por tuga l . A c c o r d i n g t o L . N . V a u q u e l n i , ^ 0 

p l a t i n u m occu r s i n Spain in t h e s i l ve r m i n e s of G u a d a l c a n a l , E s t r e m a d u r a , a l t h o u g h 
J . J . Be rzo l ius h a d d o u b t s o n t h i s s u b j e c t . A . Or io r e p o r t e d t r a c e s of p l a t i n u m t o b e 
a s s o c i a t e d w i t h t h e p y r i t e s of A s t u r i a . A c c o r d i n g t o A . D . L u m b , t h e m e t a l l ias a l so b e e n 
n o t e d a t R o n d a , M a l a g a , in t h e a l l u v i a l d e p o s i t s a l o n g t h e R i v e r s V e r d e a n d G u a d a i z a . 
T h e d e p o s i t s a r e d e r i v e d f rom s e r p e n t i n e a n d p e r i d o t i t e r o c k s . T h e p a y g r a v e l s c o n t a i n 
8 g r m s . of p l a t i n u m p e r t o n . T h e m e t a l h a s a l so b e e n r e p o r t e d in t h e o t h e r p a r t s b u t 
n o t in p a y a b l e q u a n t i t i e s . I t o c c u r s p r i n c i p a l l y i n t h e n o r t h e r n d i s t r i c t s , a n d in t h e 
R i v e r s M i n h o , L u n a , SiI, O r b i g o , Ga l l ego , Cinea , D a r r o , a n d lower J e n i l , w h e r e i t o c c u r s 
i n t h e c o n c e n t r a t e s a n d s a c c o m p a n i e d b y m a g n e t i t e , i l m e n i t e , z i r con , a n d f r e q u e n t l y go ld . 
S. P . d e R u b i e s , K. R u b i o , L . D u p a r c a n d A. G r o s s e t , T . C. E a r l , F . G i l l m a n , a n d D . y O r u e t a 
a n d S. P . d e R u b i e s d i s c u s s e d t h e o c c u r r e n c e of p l a t i n u m in S p a i n . 

A s i a . — T h e U r a l i a n d e p o s i t s i n A s i a h a v e b e e n i n d i c a t e d in c o n n e c t i o n wi t l i t h e 
R u s s i a n d e p o s i t s . R . H e l m h a c k o r 2 1 r e p o r t e d t h e p r e s e n c e of p l a t i n u m in t h e a u r i f e r o u s 
s a n d s of Altai ; a n d i t h a s a l s o b e e n r e p o r t e d i n A r m e n i a — B a t u m a n d S a s u n — b y L . d o 
L a u n a y , 8 2 b u t n o n e w a s f o u n d b y A. G. B e t o c h t i n in t h e p e r i d o t i t e s of G o k o h a . J . P . K e m p , 
a n d N . N a k o v n i k r e p o r t e d i t in Siberia—in B a i k a l , B a l k a s h , a n d J e n i s s e i . K . J i m b o , a n d 
T . W a d a o b s e r v e d t h a t in Japan, t h e m e t a l o c c u r s i n t h e a u r i f e r o u s s a n d s of t h e p r o v i n c e of 
I s h a k a r i , a n d t h e Y u b a r i R i v e r of I b u r i ; i n t h e R i v e r s Y u b a r i - g a r v a , P e c h a u , a n d o t h e r 
r i v e r s in t h e p r o v i n c e of H o k k a i d o w h e r e go ld a n d i r i d o s m i u m a r e a s s o c i a t e d w i t h t h e 
p l a t i n u m . I t is a l s o f o u n d in t h e go ld a n d i r o n s a n d s of t h e N i s h i - M i k a w a , in t h e p r o v i n c e 
of S a d o . E . d e H a u t p i e k m e n t i o n e d t h e o c c u r r e n c e of p l a t i n u m in t h e a u r i f e r o u s g r a v e l s 
in t h e U r y a n c h a i d i s t r i c t of Mongo l i a , o n t h e R u s s i a n b o r d e r of China. L . d e L a u n a y 
f o u n d t h a t t h e m e t a l a l so o c c u r s i n t h e a u r i f e r o u s s a n d s of R i g a l , i n t h e Philippines. T r a c e s 
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of p l a t i n u m h a v e b e e n n o t i c e d a s s o c i a t e d -with t h e go ld o b t a i n e d f rom n a t i v e w o r k i n g s a t 
B o n a i , i n India.2 8 P l a t i n u m , a n d i r i d i o p l a t i n u m w e r e d i s c o v e r e d i n Burma, in 1831 , 
i n t h e a u r i f e r o u s s a n d s of t h e A v a . T h e o c c u r r e n c e w a s d e s c r i b e d b y J . P r i n s e p , A . F a b e r , 
I t . R o m a n i a , a n d H . B u r n e y ; a n d M. F . H e d d l e p r o p o s e d t o ca l l t h e m e t a l f rom t h i s 
l o c a l i t y avaite. P l a t i n u m o c c u r s a s s o c i a t e d w i t h go ld in t h e I r a w a d d y R i v e r , a n d i t h a s 
b e e n o b t a i n e d c o m m e r c i a l l y a t M y i t k y i n a ; a n d i t h a s b e e n l o c a t e d in t h e i r i d o s m i u m in 
t h e a u r i f e r o u s g r a v e l s of t h e r i v e r s d r a i n i n g t h e P a t k o i R a n g e s o n b o t h t h e A s s a m a n d t h e 
B u r m a s i d e s . P l a t i n u m w a s a l so d i s c o v e r e d i n s o u t h - e a s t e r n Borneo in 1831 , Jn t h e g r ave l s 
of G u n u n g L a w a c k ; a n d , a c c o r d i n g t o T . P o s e w i t z , 2 4 i t is n o w o b t a i n e d a s a b y - p r o d u c t 
of t h e g o l d - w a s h i n g in t h e p r o v i n c e of T a n a h - L a u t . T h e p l a t i n u m is h e r e a s s o c i a t e d w i t h 
o s m i r i d i u m , a n d go ld . T h e m i n e r a l l a u r i t e , ( R U , O B ) S 2 , o c c u r s in t h e s e d e p o s i t s . L . H u n d e s -
h a g e n a l s o d e s c r i b e d t h e o c c u r r e n c e of p l a t i n u m i n t h e d i a m o n d p l a c e r s , "west a n d s o u t h 
e a s t of B o r n e o . T h e B o r n e o p l a t i n u m w a s e x a m i n e d b y M. B o c k i n g . A c c o r d i n g t o 
L . H u n d e s h a g e n , p l a t i n u m o c c u r s i n S u m a t r a a t S i n g e n g g n u , e a s t of S i p o n g i , a l o n g w i t h 
go ld , w o l l a s t o n i t e , a n d g r o s s u l a r i t e m l i m e s t o n e s a n d s c h i s t s n e a r i n t r u s i o n s of g r a n o - d i o r i t e 
a n d a u g i t e - d i o r i t e . E . H o u r t e a u d i s c u s s e d t h e p l a t i n u m o c c u r r e n c e s in New Caledonia. 

Africa.—G. A i m 6 2 6 o b s e r v e d t r a c e s of p l a t i n u m i n t h e g a l e n a of Algiers ; K. Aeker -
m a n n , i n g r a i n s i n a c r e e k a t G o n d o k o , a n d a t Mis s iva i n t h e Sudan a n d U p p e r Senega l ; 
L . D u p a r c , L . D u p a r c a n d E . Mol ly , a n d F . H e r m a n n a n d O. G i i n t h e r , i n B i r n i r , Abyssinia ; 
N . R . J u n n e r , i n Sierra Leone ; R . P . R o t h w e l l , i n t h e b e d of t h e R i v e r Uello, in t h e 
K a t a n g a d i s t r i c t i n t h e Congo Free State ; a n d A . L a c r o i x , a s a b y - p r o d u c t in t h e a l luv ia l 
g o l d m i n i n g o n t h e V a t a n a R i v e r , n e a r A m b i a , in Madagascar. T r a c e s of p l a t i n u m h a v e 
b e e n a l so r e p o r t e d in t h e a u r i f e r o u s g r a v e l s of F e n e r i v e , M a r o l a m b o , a n d V a n d r o z o , in 
M a d a g a s c a r . T h e s u b j e c t w a s d i s c u s s e d b y L . D u p a r c , a n d L . D u p a r c a n d co -worke r s . T h e 
g o l d - p l a t i n u m d e p o s i t s a t R u w e , in Katanga, w e r e d e s c r i b e d b y P . V . B r a n d e . 

A . E . V . Z e a l l e y *« l o c a t e d p l a t i n u m in t h e c o n g l o m e r a t e s a n d g r a v e l s of t h e S o i n a b u b a 
F i e l d s , n e a r G w e l o , in Rhodesia. T h e c o u n t r y r o c k is s e r p e n t i n i z e d d u n i t e . T h e d e p o s i t 
is c a p p e d b y a f e r r u g i n o u s , s i l i ceous g o s s a n . T h e o re y i e l d s 3 ozs . 12 c w t s . of p l a t i n u m 
p e r t o n , a n d 7 ozs . of o s m i r i d i u m p e r t o n . B . L i g h t f o o t , a n d H . B . Maufe a l so n o t e d gold 
a n d p l a t i n u m in a reef in t h e g r e a t d y k e of n o r i t e a t t h e h e a d of t h e v a l l e y d r a i n e d b y t h e 
R i v e r U m t e b e k w e . T h e p l a t i n u m is f o u n d o n l y in n o t a b l e q u a n t i t i e s in t h o s e a r e a s of 
t h e d y k e w h e r e fe l spar - r i ch n o r i t e is p r e s e n t . A c c o r d i n g t o P . A . W a g n e r , t h e r e a r e 
l a r g e r e s e r v e s of p l a t i n u m in. S o u t h Afr ica , p r i n c i p a l l y in t h e Transvaa l . T h e p l a t i n u m 
m e t a l s o c c u r i n t h e m o s t d i v e r s e c i r c u m s t a n c e s , a n d in r o c k s r a n g i n g in geological age 
f rom t h e m o s t a n c i e n t t o t h e m o s t r e c e n t . W . B e t t e l n o t e d t h e m e t a l in t h e b l a c k s a n d s 
f r o m t h e b a t t e r y " c l e a n - u p s " o n t h e R a n d a t K I e r k s d o r p , a n d o t h e r g o l d - m i n i n g d i s t r i c t s , 
a n d in t h e r e s i d u a l s l imes a t t h e R i e t f o n t e m m i n e s . A . H a l l a n d W . A. H u m p h r e y o b s e r v e d 
t h a t s a m p l e s of c h r o t n i t e f rom K r o m d a a l , n e a r R u s t e n b u r g , a n d f rom t h e Secoeoen i l and 
d e p o s i t s m a y c o n t a i n 1 t o 1 £ d w t . of p l a t i n u m p e r t o n . T h e p l a t i n u m m e t a l s in t h e 
T r a n s v a a l o c c u r i n t h e u l t r a - b a s i c a n d bas i c r o c k s a b o u t U i t k o m s t , F r e e z b u r g , a n d Mess ina ; 
in t h e a u r i f e r o u s c o n g l o m e r a t e s of W i t w a t e r s r a n d , a n d t h e B l a c k Reef in JKlerksdorp 
d i s t r i c t ; m t h e n o r i t e z o n e of t h e B u s h v e l d ; a n d m t h e i gneous c o m p l e x — a v a s t b o d y of 
p l u t o n i c a n d v o l c a n i c r o c k s in t h e c e n t r a l p a r t of t h e T r a n s v a a l . A c c o r d i n g t o P . A. W a g n e r , 
t h e p l a t i n u m h e r e o c c u r s in 

1. O r e u m o t e c t i c d e p o s i t s f o r m e d b y s e g r e g a t i o n f rom t h e p a r e n t n o r i t e m a g m a , 
a n d o c c u r r i n g in t h e a c i d q u a r t z - b e a r i n g d i f f e ren t i a t e s of t h e n o r i t e m a g m a . 

11 . O r t h o t e e t i c d e p o s i t s f o r m e d b y d i r e c t s e g r e g a t i o n f rom t h e p a r e n t n o r i t e 
m a g m a . 

A . D e p o s i t s in w h i c h p l a t i n u m is a s s o c i a t e d w i t h m a g m a t i c n i cke l - coppe r - i ron 
s u l p h i d e s in n o r i t e , p y r o x e n i t e , a n d h a r z b u r g i t e . 

(a) In t h e u p p e r p a r t of t h e n o r i t e zone , e.g. (i) D e p o s i t s of t h e B l a a u w -
b a n k t y p e i n w h i c h t h e o r e - b e a r e r is q u a r t z - b e a r i n g a n o r t h o s i t i c 
n o r i t e . (ii) D e p o s i t s of t h e S t u l p o o r t P a r k t y p e in wh ich t h e 
o r e - b e a r e r is a m e d i u m g r a i n e d , s p o t t e d n o r i t e r i ch in fe lspar , 
(iii) D e p o s i t s of t h e M i n s k ' s C l a i m s t y p e , L y d e n b u r g D i s t r i c t , 
in w h i c h t h e o r e - b e a r e r is a r a t h e r c o a r s e - g r a i n e d d ia l l age n o r i t e 
r i c h in fe lspar , 

(o) I n t h e lower p a r t of t h e n o r i t e z o n e , e.g. (iv) D e p o s i t s of t h e 
M e r e n s k y H o r i z o n tyj>e o c c u r r i n g a b o v e a n d be low t h e m a i n 
h o r i z o n in t h e L y d e n b u r g D i s t r i c t . (v) D e p o s i t s of t h e 
M e r e n s k y H o r i z o n t y p e a s d e v e l o p e d in t h e R u s t e n b u r g , P r e t o r i a , 
L y d e n b u r g , P i e t e r s b u r g , a n d P o t g i e t e r s r u s t d i s t r i c t s ; t h e o re 
b e a r e r s a r e p s e u d o - p o r p h y r i t i c p y r o x e n i t i c d i a l l age -no r i t e , 
f e l s p a t h i c , p y r o x e n i t e , f e l spa th i c h a r z b u r g i t e a n d e h r o m i t i t e . 
(vi) D e p o s i t s of t h e T w e e n f o n t a i n t y p e , P o t g i e t e r s c r u s t D i s t r i c t 
i n w h i c h t h e o r e - b e a r e r is a f ine-gra ined p y r o x e n i t i c d ia l l age-
n o r i t e e m e r g i n g i n t o c o a r s e - g r a i n e d f e l spa th i c b r o n z i t i t e a n d 
b r o n z i t i t e . (vii) D e p o s i t s of t h e V a I k fon te in t y p e , R u s t e n b u r g 
D i s t r i c t , in w h i c h t h e o r e -bea re r i s b r o n z i t i t e . 

B . — C h r o m i t i t e d e p o s i t s . 
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C . — O l i v i n e - d u n i t e d e p o s i t s ; i ron- r i ch o l i v i n e - d u n i t e d e p o s i t s a n d h o r t o n o l i t e -
d u n i t e d e p o s i t s . 

I I I . — C o n t a c t m e t a s o m a t i c d e p o s i t s i n a l t e r e d d o l o m i t e o r s h e a r e d b a n d e d -
i r o n s t o n e d i r e c t l y u n d e r l y i n g p l a t i n u m - b e a r i n g n o r i t e o r p y r o x e n i t e . 

P . A . W a g n e r a n d T . G. T r e v o r de sc r ibed t h e p l a t i n u m d e p o s i t s i n t h e W a t e r b e r g 
D i s t r i c t ; F . B e h r e n d , t h e T r a n s v a a l occur rences . J . G. R o s e , A . L . d u T o i t , P . A . W a g n e r , 
a n d W . H . Goodch i ld d i scussed t h e p l a t i n u m i n t h e m a g m a t i c c o p p e r - n i c k e l d e p o s i t s of 
I n s i z w a , a n d T a b a n k u l u i n G r i q u a l a n d , Cape Province. V . H a r t o g e s t a b l i s h e d t h e 
p r e s e n c e of s m a l l a m o u n t s of p l a t i n u m in t h e k i m b e r l i t e of a l l t h e m o r e i m p o r t a n t S o u t h 
Af r i can d i a m o n d p i p e s a t K i m b e r l e y , B l u m f o n t e i n , W e s s e l t o n , J a g e r f o n t e i n , P r e m i e r , 
D e B e e r s , a n d D u To i t s . T h e S o u t h Af r i can d e p o s i t s w e r e d i s c u s s e d b y L . D u p a r c a n d 
M . T i k o n o w i c h , H . M e r e n s k y , H . B . A d a m , A . N e w b e r r y , M . L i p o v s k y , E . R e u n i n g , 
J. H . L . V o g t , a n d P . K u k u k . 

North America.—In Canada,27 p l a t i n u m a n d i r i d i u m w a s r e p o r t e d b y T . S. H u n t in 
t h e go ld w a s h i n g s of t h e R i v e r L o u p in Quebec, a n d t h e o c c u r r e n c e i n Q u e b e c , a n d E a s t 
C a n a d a w a s m e n t i o n e d b y J . F . K e m p , a n d J. F . D o n a l d . E . R . F a r i b a u l t d i s c u s s e d t h e 
occu r r ences in Nova &cotia ; a n d G. P . H o w l o y , i n Newfoundlarul, w h e r e t r a c e s o c c u r in 
the* s c r p e n t i n i z e d a r e a in t h e reg ion of M o u n t C o r m a c k . P l a t i n u m is a s s o c i a t e d w i t h t h e 
coppe r -n icke l o res a t S u d b u r y in Ontario, a n d in t h e e x t r a c t i o n of n i c k e l , t h e p l a t i n u m 
a c c u m u l a t e s in t h e m a t t e f rom w h i c h i t is c o m m e r c i a l l y e x t r a c t e d . D . E . R o b e r t s a n d 
B . D . L o n g y e a r found a m o a n c o n t e n t of 0-0068 oz . of p l a t i n u m , 0-022 oz. of g o l d , 0-223 oz . 
of s i lver , p e r t o n JTI a d d i t i o n t o 1*95 p e r c e n t , of n i c k e l , a n d 1*11 p e r c e n t , of c o p p e r . T h e 
s u b j e c t w a s d i scussed b y F . W . C la rke a n d C. C a t l e t t , A . P . C o l e m a n , H . J . L . V o g t , a n d 
J . W . D ickson . P l a t i n u m h a s b e e n a l so r e p o r t e d f rom t h e v i c i n i t y of S t a r L a k e , a n d L e 
P a s d i s t r i c t in Mamtoba. G. C. H o f f m a n n r e p o r t e d p l a t i n u m in t h e s a n d s of t h e N o r t h 
S a s k a t c h e w a n R i v e r , n e a r E d m o n t o n , Alberta. T h e s u b j e c t w a s d i s c u s s e d b y C. Camse l l . 
Seve ra l occur rences of p l a t i n u m a s s o c i a t e d w i t h go ld h a v e b e e n r e p o r t e d i n Iirittsh Colombia. 
T h u s , G. C. Hof fmann , J . F . D o n a l d , J . F . K e m p , a n d C. C a m s e l l f o u n d i t i n t h e B i v e r 
T u l a m s e n a n d i t s t r i b u t a r i e s — S l a t e , C e d a r , E a g l e , B e a r , a n d G r a n i t e Creeks . W . L . U g l o w 
o b s e r v e d p l a t i n u m a t F r a n k l i n C a m p n e a r G r a n d F o r k s , a n d i t h a s a l so b e e n r e p o r t e d on 
t h e M o t h e r L o d e Cla im, B u r n t B a s i n ; a n d i n t h e fo l lowing l o c a l i t i e s — K o o t e n a y , T r a n -
qui l le , F r a z e r , N o r t h T h o m p s o n , a n d C l e a r w a t e r R i v e r s ; R o c k , a n d S i w a s h Creeks ; a n d 
V a l e D i s t r i c t . 

M a n y occu r rences of p l a t i n u m h a v e b e e n r e p o r t e d i n t h e United States.2 8 A c c o r d i n g 
t o C. B u l l m a n , i t occurs i n Alabama i n s m a l l q u a n t i t i e s ; a n d i n Alaska p l a t i n u m occu r s 
a s a b y - p r o d u c t i n t h e t r e a t m e n t of c o p p e r o re a t t h e S a l t C h u c k M i n e , JKetchikan ; t h e 
p l ace r d e p o s i t s of D y i n o , B e a r , S w e e p s t a k e , a n d B o o b Creeks h a v e fu rn i shed s o m e p l a t i n u m . 
T h e m e t a l a l so occu r s n e a r t h e R e d M o u n t a i n , K o n a i P e n i n s u l a ; a n d a t t h e h e a d of K a » a a n 
B a y , P r i n c e of W a l e s I s l a n d . T h e s e d e p o s i t s w e r e d i s c u s s e d b y G. C. M a r t i n a n d co
w o r k e r s , a n d D . G. C a m p b e l l . W . P . B l a k e , a n d J. F . K e m p d e s c r i b e d o c c u r r e n c e s in 
Arizona. I1IiO occu r r ence of t h e p l a t i n u m m e t a l s i n Calrfomia h a s b e e n d i s cus sed b y 
B . S i l h m a n , B . M. P a t t e r s o n , C. L . H e n n i n g , W . F . C l a r k e a n d C. C a t l e t t , W . I*. B l a k e , 
J . D . D a n a , H . D u b o i s , C. B l o m e k e , J . E . T e s c h e m a c h e r , H . L u d w i g , F . W e i l , J . F . K e m p , 
a n d O. L u t h y . T h e m e t a l s , a s s o c i a t e d w i t h go ld , a s t h e d o m i n a n t m e t a l , o c c u r o v e r a 
w i d e a r e a in p l a c e r d e p o s i t s . T h e p l a t i n u m is f o u n d in au r i f e rous s a n d s f rom s t r e a m s r i s ing 
in t h e be l t of s e r p e n t i n e r o c k s i n t h e S i s k y o u , B u t t a , C a l a v e r a s , S t a n i s l a u s , T r i n i t y , Y u b a , 
K e r n , H u m b o l d t , P l u m a s , S i e r r a , P l a c e r , S h a s t a , a n d E l D o r a d o C o u n t r i e s . T h e p l a t i n u m 
in t h e foothi l l s of t h e S ie r r a N e v a d a w a s in old s t r e a m c h a n n e l s o n t h e w e s t e r n s lopes of t h e 
m o u n t a i n s . P l a t i n u m o c c u r s i n t h e b e a c h d e p o s i t s on t h e Pacif ic c o a s t in t h e c o u n t i e s 
of Coos , C u r r y , J o s e p h i n e , O r e g o n , a n d De l M o r t e . T h e r e is s o m e a l l u v i a l p l a t i n u m n e a r 
P l a c e r v i l l c . T h e Cal i forn ian p l a t i n u m c o n t a i n s 25 t o 45 p e r c e n t , of i r i d i u m , a n d i t is be l i eved 
t o o r i g i n a t e in t h e s e r p e n t i n e a n d o l iv ine rocks of S i e r r a N e v a d a , e t c . J . D . D a n a m e n 
t i o n e d t h e o c c u r r e n c e of p l a t i n u m in t h e K l a m a t h r eg ion ; a n d F . A . G o n t h , a t C a p o 
B l a n c o . P l a t i n u m w a s r e p o r t e d b y J . F . K e m p t o o c c u r m Colorado, i n t h e b l a c k s a n d s 
of Clear Creek ; i n t h e go ld g r a v e l s of C o m o ; a n d in a v e i n n e a r Vi l la G r o v e . J . F . K e m p 
a l so r e p o r t e d p l a t i n u m t o o c c u r in t h e L u m p k i n c o u n t y i n Georgia ; a n d J. F . K e m p , a n d 
T . H . H i t e , in t h e au r i f e rous s a n d s of S n a k e R i v e r f r o m B a s k e r v i l l e t o L e w i s t o n in Idaho. 
I n JMontana, J. F . K e m p n o t e d t h e o c c u r r e n c e of p l a t i n u m a t Miles C i t y ; a n d W . B r o w n e , 
i n t h e a u r i f e r o u s s a n d s of W a r m S p r i n g s n e a r H e l e n a . I n Nevada, J . L . B e e l e r m e n t i o n e d 
t h e o c c u r r e n c e of p l a t i n u m i n t h e s i lve r o re a t A u s t i n ; a n d W . W . A t t w o o d in t h e g o l d 
of t h e C o m s t o c k L o d e . P l a t i n u m is a s s o c i a t e d w i t h t h e coppe r -n i cke l - a n d c o b a l t - s u l p h i d e 
o r e s f rom K e y W e s t , a n d t h e G r e a t E a s t e r n Mines n e a r B u n k e r v i l l e , L i n c o l n Co. A c c o r d i n g 
t o F . A . H a l e , a n d A . Knopf , p l a t i n u m is e x t r a c t e d w i t h t h e c o p p e r a n d go ld o res of t h e 
B o s s G o l d M i n e , a n d t h e O r o A m i g o M i n e , n e a r G o o d s p r i n g s , C l a r k Co . I n New York 
State, P . Coll ier n o t e d t h a t p l a t i n u m o c c u r s a t S t . L a w r e n c e n e a r P l a t t s b u r g h ; a n d 
J . M . C l a r k e , i n a l l u v i a l s a n d s of t h e A d i r o n d a c k r eg ion . I n North Carolina, p l a t i n u m 
w a s r e p o r t e d b y J. F . K e m p t o occu r i n t h e s a n d s of t h e Cowee Creek , M a r o n Co. ; b y 
C. U . S h e p a r d i n t h e go ld w a s h i n g s of R u t h e r f o r d a n d B u r k e c o u n t i e s ; a t M a s o n M o u n t a i n , 
M a s o n Co . ; a t B r o w n M o u n t a i n i n B u r k e ; a n d a t Burnsvi l i e , Y a n c e y Co. W . E . H i d d e n , 
F . A . G e n t h , a n d F . P . V e n a b l e a l so d i s c u s s e d t h e r e p o r t s of t h e s e o c c u r r e n c e s . I n Oregon, 
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p l a t i n u m w a s r e p o r t e d b y J . F . K e m p , C . B u l l m a n , R . I*. R o t h w e l l , J . V . X h e v e n e t , 
A . E . K e l l o g g , C . Ia. H e n n i n g , W . P . B l a k e , a n d C . F . C h a n d l e r t o o c c u r i n a u r i f e r o u s s a n d s 
o f t h e ! R o g u e R i v e r ; i n t h e a u r i f e r o u s s a n d s o f P o r t O r f o r d a n d E c k l a y , C u r r y C o . ; a t 
K i r k b y , J o s e p h i n e C o . ; i n t h e b e a c h d e p o s i t s n e a r B u l l a r d s , a n d M a r s h f i e l d ; i n t h e p l a c e r 
d e p o s i t s o f t h e W a l d o d i s t r i c t ; i n s t r e a m s from, t h e B l u e M o u n t a i n s , e a s t e r n O r e g o n ; i n 
t h e G r a n i t e a n d C a n y o n d i s t r i c t s ; a n d i n t h e S p a n i s h G u l c h , W h e e l e r C o . ! P l a t i n u m h a s 
b e e n r e p o r t e d i n Pennsylvania b y G . A . K e n n g o t t ; b y F . A . G e n t h , a n d J . F . K e m p , 
a s s o c i a t e d w i t h t h e s u l p h i d e o r e s i n t h e m i c a - s c h i s t o f L a n c a s t e r C o . , a n d i n t h e b l a c k 
t r i a s s i c s h a l e s o f B o y e r t o w n . I n Washington, J . M . C l a r k e , a n d J . X . P a r d e e n o t e d t h e 
e x t r a c t i o n o f s m a l l q u a n t i t i e s o f p l a t i n u m f r o m t h e b e a c h d e p o s i t s n e a r Y a c o l t , a n d s o u t h 
o f t h e S t r a i t s o f J u a n d e F u c a . I t h a s b e e n a l s o l o c a t e d i n t h e C a s c a d e M o u n t a i n s i n t h e 
c e n t r e o f t h e S t a t e . J . M . H i l l r e p o r t e d p l a t i n u m a n d g o l d i n Utah i n t h e G r e e n R i v e r 
e a s t o f V e r n a l , a n d i n t h e C o l o r a d o R i v e r , n e a r H i t e . A c c o r d i n g t o T . X . R o a d , J . F . K e m p , 
S . F . E m m o n s , C . L . H e n n i n g , a n d U . H . X a f t , p l a t i n u m a n d p a l l a d i u m ( 1 : 3 ) a r e o b t a i n e d 
i n Wyoming f r o m t h e R a m b l e r M i n e s i n A l b a n y C o . F . L . H e s s d i s c u s s e d t h e o c c u r r e n c e 
o f p l a t i n u m o n t h e C e n t e n n i a l R i d g e , W y o m i n g . 

C . F . L a n d e r o , 2 9 i n h i s c a t a l o g u e o f t h e m i n e r a l s o f M e x i c o , d i d n o t m e n t i o n t h e 
o c c u r r e n c e o f p l a t i n u m i n t h a t c o u n t r y a l t h o u g h H . J . B u r k a r t , E . v o n H a u t p i c k , G. v o n 
U s l a r , a n d J . J . !N icho l l , r e p o r t e d i t s o c c u r r e n c e i n t h e v i c i n i t y of . X a c a l a i n t h e s t a t e of 
H i d a l g o ; J . F . K e m p , i n t h e Y e d r a s M i n e i n S m a l v a ; a n d E . v o n H a u t p i c k , i n t h e s t a t e 
o f G u e r r e r o . J . L). D a n a r e p o r t e d t h e o c c u r r e n c e i n C h o l o t e c a a n d G r a c i a s i n H o n d u r a s ; 
L . B . G . d e M o r v e a u , a n d Ia. N . V a u q u e h n d i s c u s s e d t h e o c c u r r e n c e o f p l a t i n u m i n t h e a u r i -
f e r o u s s a n d s o f t h e R i v e r J a k y o f S a n D o m i n g o ; a n d t h e s u b j e c t w a s d i s c u s s e d b y M . P e r c y , 
A . F . G e h l e n , a n d A . V o g o l , L . N . V a u q u e l i n , L . B . G. d e M o r v e a u , a n d A . v o n H u m b o l d t . 

S o u t h A m e r i c a . — R e p o r t s o n S o u t h A m e r i c a n p l a t i n u m w o r e m a d e a t t h e e n d of t h e 
s e v e n t e e n t h c e n t u r y , o r t h e b e g i n n i n g o f t h e e i g h t e e n t h c e n t u r y , b y X . B o r g m a i i n , 3 0 

M . R . d e C e l i s , A . V. G e h l e n , A . v o n H u m b o l d t , W . A . L a m p a d i u s a n d G. P . P l a t t n e r , 
A . D a m o u r , a n d W . T h o m s o n . B e f o r e 1 9 1 4 , C o l u m b i a w a s t h e s e c o n d l a r g e s t p r o d u c e r 
i n t h e w o r l d . J . B . J . D . B o u s s i n g a u l t m e n t i o n e d t h e o c c u r r e n c e o f p l a t i n u m a t S a n t a 
R o s a d e O s o s i n A n t i o q u i a ; A . v o n H u m b o l d t s a i d t h a t t h e r e p o r t s of i t s o c c u r r e n c e a t 
B o l i v a r a r e n o t t r u e ; L . d e L a u n a y r e p o r t e d p l a t i n u m i n C e r t o g u i . T h e p r i n c i p a l s o u r c e 
o f s u p p l y i s t h e a l l u v i a l d e p o s i t s a t t h e h e a d of t h e S a n J u a n R i v e r , w h e r e i t e n t e r s t h e 
P a c i f i c O c e a n , n o r t h o f B u e n a v e n t u r a , p a r t i c u l a r l y t r i b u t a r i e s o f t h i s r i v e r t h e C o n d a t o , 
P l a t m a C a j o n , O p a g a d o , a n d T a m a n a l R i v e r s ; a n d t h e m e t a l i s a l s o o b t a i n e d i n t h e 
U p p e r A t r a t o R i v e r w h i c h f l o w s i n t o t h e C a r i b b e a n S e a . T h e a r e a i n c l u d i n g t h e w a t e r s h e d s 
o f t h e S a n J u a n a n d U p p e r A t r a t R i v e r s i s k n o w n a s t h e C h o c o d i s t r i c t . T h e m e t a l f o u n d 
i n t h e g r a v e l s of t h e S a n J u a n R i v e r i s a s s o c i a t e d w i t h a b o u t a n e q u a l p r o p o r t i o n of g o l d , 
b u t t h e g r a v e l s o f t h e A t r a t o R i v e r h a v e a b o u t 1 J> of p l a t i n u m t o 8 5 of g o l d . E a r l y i n t h e 
n i n e t e e n t h c e n t u r y , t h e p l a t i n u m h a d s o l o w a c o m m e r c i a l v a l u e t h a t a g r e a t p r o p o r t i o n 
w a s r e j e c t e d a s - w a s t e i n t h e o p e r a t i o n o f r e f i n i n g g o l d b y t h e d r y - b l o w i n g s y s t e m . L a t e r , 
a s p l a t i n u m i n c r e a s e d i n v a l u e , m u c h of t h e d u m p e d m e t a l w a s r e c o v e r e d — n o t a b l y i n 
Q u i b d o , t h e c a p i t a l o f t h e C h o c o d i s t r i c t . X . O s p i n a d i s c u s s e d t h e g o l d a n d p l a t i n u m 
d e p o s i t s i n t h e M i r a R i v e r ; a n d d e p o s i t s a l s o o c c u r i n t h e M i c a y R i v e r , i n t h e B a r b a c o a s 
d i s t r i c t . 1 . D o m o y k o r e p o r t s t h e o c c u r r e n c e o f p l a t i n u m i n t h e d e p a r t m e n t s of ! N o v i t a 
a n d C i t a r a ; i t o c c u r s i n t h e p r o v i n c e o f L l o r o , a n d o t h e r p l a c e s d i s c u s s e d b y R . W . W h i t e , 
H . H e u l a n d , G . v o n H u m b o l d t , G. J . KLellnor, a n d A . D . L u m b . 

B . Ja. M i l l a r a n d J . X . S i n g o w a l d 3 1 r e p o r t e d t h a t p l a t i n u m o c c u r s a s s o c i a t e d w i t h g o l d 
i n E c u a d o r i n t h e a r e a c o v e r e d b y t h e R i v e r s B o g o t a , C a c h a b i , LTimbi, S a n t i a g o , a n d 
C o y a p a s . X h o d e p o s i t s a r e o f n o g r o a t e c o n o m i c i m p o r t a n c e , a n d o p e r a t i o n s a r e m a i n l y 
c o n f i n e d t o n a t i v e - w a s h i n g s . A . D a m o u r , a n d E . I>. L e v a t r e p o r t e d t h a t p l a t i n u m i s 
a s s o c i a t e d w i t h a u r i f e r o u s s a n d i n t h e R i v e r A p o r u a g u e , i n F r e n c h G u i a n a . L . J . S p e n c e r 3 2 

d e s c r i b e d t h e p l a t i n u m f o u n d i n t h e d i a m o n d w a s h i n g s o f Br i t i sh G u i a n a . C. B l o m e k e 
r e p o r t e d t h a t p l a t i n u m o c c u r s i n P e r u i n t h e s t a t e s o f R i t a , L u c i a , I r o , a n d A p o r t o . 
J . J . K y l e , a n d J . C o r r o a r e p o r t e d p l a t i n u m t o o c c u r i n the) a u r i f e r o u s s a n d s o f X i e r r a d e l 
F u e g o , P a t a g o n i a . I t o c c u r s i n t h e s e r p e n t i n e o f A l t a G r a c i a , C o r d o b a 3 3 A r g e n t i n a . 

I n 1 8 0 1 , J . V i e i r a d o C o u t a 3 * r e p o r t e d t h a t p l a t i n u m o c c u r s i n B r a z i l i n t h e s a n d s of 
t h e L a g e s R i v e r , n e a r Concei«?ao, M i n a s G r a e s ; a n d E . H u s s a k o b s e r v e d t h a t t h e p l a t i n u m 
i s c o n f i n e d t o t h e a l l u v i u m o f t h e r i v e r s h a v i n g t h e i r r i s e on t h e e a s t e r n s l o p e of t h e S e r r a 
d o E s p i n h a c o t h e R i o X a n q u e , R i o I t a m b e , R i o P e i x e , R i o A n t o n i o , a n d R i o G y a n h a c s ; 
a n d a t C o n d a l o , f a r t h e r n o r t h , i t s o c c u r r e n c e w a s d e s c r i b e d b y W . H . W o l l a s t o n , J . M a w o , 
a n d E . H u s s a k . A . vozx H u m b o l d t , a n d E . H u s s a k r e p o r t e d t h a t p l a t i n u m a l s o o c c u r s 
a s s o c i a t e d w i t h g o l d a n d d i a m o n d s a t C o r n e g o , a n d i n t h e R i o A b a e t e , M i n a s G r a e s . 
E . H u s s a k d e s c r i b e d o c c u r r e n c e s a t F a z e n d a C o n d a d o i n C o r r e g o d o B o m S u e c o s s o ; i n 
t h e S t a t e o f P a r n a h y b a d o N o r t e i n t h e g o l d w a s h i n g s o f t h e R i o B r u s c u s ; i n t h e g o l d -
b e a r i n g j a c u t i n g a o f t h e G o n g o S o c c o m i n e ,- i n t h e s o u t h o f t h e S e r r a , I t a c o l u m y ; a n d 
i n t h e a l l u v i a l g r a v e l s o f t h e C u y a b a a n d C o x i m R i v e r s s o u t h of M a t t o - G r o s s o . G. L e o n -
h a r d , a n d I . D o m e y k o a l s o n o t e d p l a t i n u m i n t h e d i a m o n d d e p o s i t s of M a t t o - G r o s s o . 
L . F . F e r r a z o b s e r v e d i t i n t h e g o l d - d r e d g i n g s o f t h e R i o C o x i p o - M i n m A . J . d e S o u s a 
C a r n e i r o r e p o r t e d p l a t i n u m i n t h e S t a t e o f B a h i a , i n I t u a s s u , F e i r a . d e S a o A n n a , S e r r a 
d o A s s u r u r a , S a o B a r t h o l o m e u , a n d i n t h e S e r r a s d o P i t a n g o a n d M a c a h u b e s . R e p o r t s 
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were m a d e in t h e first half of t h e l a s t c e n t u r y o n t h e B r a z i l i a n p l a t i n u m b y A . "F. G e h l e n , 
J . B . J . D . B o u s s i n g a u l t , a n d S. J. D e n i s . 

Australasia.—Tn New South Wales,** p l a t i n u m is o b t a i n e d a t P l a t i n a in t h e Fif ie ld 
d i s t r i c t , a n d t h e occur rence w a s desc r ibed b y J . B . J a q u e t , B . D u n s t a n , J . P l u m m e r , a n d 
A . ID. L u m b ; t h e m e t a l a l so occu r s in t h e b e a c h s a n d s on t h e c o a s t a l b o r d e r of N e w S o u t h 
W a l e s a n d Q u e e n s l a n d n e a r Ba l l i na , a t F v a n s H e a d , a n d a t C u r r u m b i m . J . C. H . M i n g a y e , 
a n d J . B . J a q u e t desc r ibed t h e occu r r ence in t h e B r o k e n H i l l d i s t r i c t a t L i t t l e D a r l i n g 
a n d Mulga Sp r ings Creek. H e r e t h e d e p o s i t s r e s e m b l e t h o s e of S u d b u r y , C a n a d a . B . D u n 
s t a n , a n d L . K. B a l l desc r ibed t h e occu r r ences of p l a t i n u m i n Queensland, -where i t o c c u r s 
it\ t h e b e a c h d e p o s i t s b e t w e e n S o u t h p o r t a n d C u r r u m b i n ; i n t h e Coopooroo a n d W a i r m a b a 
Creeks , n e a r Tnnisfail ; i n t h e L u c k n o w a n d A l m a reefs of t h e G y m p i o goldfield ; i n t h e 
au r i f e rous , a l luv ia l d e p o s i t s of Br ickf ie ld Gu l ly ; a n d a t t h e h e a d of t h e D o n R i v e r , C e n t r a l 
Q u e e n s l a n d . A . D . L u m b , a n d A . M. H o w i t t d e s c r i b e d t h e o c c u r r e n c e of p l a t i n u m in 
Victoria, a t t h e W a l h a l l a C o p p e r Mine , a n d in t h e T h o m p s o n R i v e r C o p p e r Mino. Acco rd 
i n g t o B . Beck , a n d A. D . L u m b , p l a t i n u m a n d i r jdos rn ium o c c u r in Tasmania in t h e 
B a l d Hi l l d i s t r i c t n e a r W a r a t a h ; in t h e p l a c e r d e p o s i t s of t h e N i n e t e e n Mile Creek a n d i t s 
t r i b u t a r i e s — L i n g e r - a n d - D i e , M e G i n t y ' s a n d B a r r e n Creeks ; i n t h e r i v e r s H e e z l e w o r d , 
W h y t c . C a s t r a y , H u s k i s s o n , "Wilson, B o y e s , a n d S a v a g e , a n d a t t h e B a d g e r gold d igg ings , 
w e s t of S a v a g e R i v e r , a n d a t t h e S a l i s b u r y goldfield, n e a r Beaconsf ie ld . l 3 l a t i n u m h a s 
b e e n r e p o r t e d n e a r B o o J c o o m a t t a in South A-itstralia ; a n d a l so i n Papua in t h e L a k e k a m u 
d i s t r i c t , a n d in t h e Y o d d a Va l l ey . 

P l a t i n u m is o b t a i n e d in New Zealand f rom t h e Orepr ik i d i s t r i c t in S o u t h l a n d . T h e 
s u b j e c t l ias been d i scussed b y I i . A . F a r q u h a r s o n , J . A . B o n d , L . do L a u n a y , B . B e c k , a n d 
A. D . L u m b . T h e p r e s e n c e of p l a t i n u m h a s a l so b e e n r e p o r t e d in q u a r t z b o d i e s n e a r t h e 
T h a m e s R i v e r , a n d in n p y r i t i c b o d y n e a r t h e T a r a m e k a n R i v e r in W e s t l a n d ; i n t h e 
T a r a k a a n d George R i v e r s f lowing i n t o A w a r u a B a y ; i n t h e b e a c h s a n d s of t h e e a s t c o a s t 
of O t a g o ; in t h e C l u t h a R i v e r ; in t h e Ne l son go ld d i s t r i c t ; a n d in t h e P a r a p a r a d i s t r i c t . 

T h e wor ld ' s p r o d u c t i o n of p l a t i n u m 3 6 is a b o u t 9 t o n s per a n n u m , a n d w h e n 
ave raged pe r a n n u m for t h e six y e a r s e n d i n g D e c e m b e r 3 1 , 1914, a n d expressed 
in t r o y ounces , i t w a s as follows : 

Russia, 
200,000 

Colombia 
12,080 

Australasia 
79O 

United States 
5 9 4 

Borneo 
Sumatra 

18O 
Burma 

4 6 
Canada 

3 3 

T h e Russ i an i n d u s t r y w a s so d i sorganized d u r i n g t h e w a r a n d t h e revo lu t ion t h a t 
t h e o u t p u t f rom t h e Ura l s d r o p p e d f rom 210,0CKJ t r o y ozs. in 1912 t o 55CX) t r o y ozs. 
i n 1921 . Colombia a n d C a n a d a accord ing ly increased t he i r o u t p u t s , a n d S o u t h 
Africa s t a r t e d p r o d u c i n g t h e m e t a l . T h e U r a l i a n o u t p u t is recover ing i t s p lace , 
for i t aga in leads , w i t h Colombia , a n d S o u t h Africa respec t ive ly , in t h e second 
and. third, r a n k s . T h e "world's p r o d u c t i o n a p p r o x i m a t e d : 

A u s t r a l i a 
C a n a d a 
C o l o m b i a 
R u s s i a 
S o u t h Afr ica 
U n i t e d S t a t e s 

T o t a l 

1015 
4 3 

4 7 5 
18,749 

1 04,000 
• 

3,19O 

219 ,933 

31)19 
1 6 2 
69O 

32,236 
39 ,425 

10,460 

72 ,513 

1925 
4 3 6 

8,698 
56,0OO 
94,8OO 

4 ,325 

164,259 

3 920 

9,521 
55,0OO 
92,70O 

4,951 
4 ,923 

167,50O 

T h e p r o d u c t i o n of p l a t i n u m in R u s s i a was discussed b y P . K r u s c h , 
P . V. S h c h u k a , C. B u l l m a n , A. d e K e p p e n , L . d e L a u n a y , L . D u p a r c , a n d 
C. B l o m e c k e ; i n Colombia , b y C. B u l l m a n , a n d L . d e L a u n a y ; in S o u t h A m e r i c a , 
b y C. B l o m e c k e ; in C a n a d a , b y C. B u l l m a n , J . F . D o n a l d , a n d TJ. d e L a u n a y ; 
i n t h e U n i t e d S t a t e s , b y P . K r u s c h , C. B u l l m a n , a n d J . F . K e m p ; in S u m a t r a , b y 
P . K r u s c h ; a n d in B o r n e o , b y L . d e L a u n a y , a n d P . K r u s c h . 

Acco rd ing t o J . L . H o w e , n o re l iable d a t a h a v e eve r been ava i l ab le for t h e 
p r o d u c t i o n of p l a t i n u m because m u c h of t h e R u s s i a n o u t p u t h a s i n t e n t i o n a l l y n o t 
b e e n r e p o r t e d in o rde r t o avo id t a x e s . H o w e v e r , w i t h t h e ava i l ab le d a t a h e 
e s t i m a t e d t h e u p p e r a n d lower l imi t s of t h e a m o u n t s of p l a t i n u m p r o d u c e d in t h e 
1WOrId u p t o J a n u a r y , 1917, in t r o y ounces , t o be : 



P L A T I N U M 1 5 

R u s s i a . 
C o l o m b i a 
B o r n e o 
U n i t e d S t a t e s 
C a n a d a 
O t h e r C o u n t r i e s 

T o t a l 

M i n i m u m 
7 , 1 1 5 , 4 8 2 

7 0 0 , 0 0 0 
1 7 5 , 0 O O 

1 0 , 0 0 0 
9 , 0 0 0 
9 , 0 0 0 

8 , 0 1 8 , 4 8 2 

M a x i m u m 
1 0 , 1 2 8 , 3 0 3 

7 3 5 , 0 0 0 
2 0 0 , 0 0 0 

1 2 , 0 0 0 
1 0 , 0 0 0 
1 0 , 0 0 0 

1 1 , 0 9 5 , 3 0 3 

A cons ide rab le a m o u n t of so-called scrap platinum, in t h e fo rm of old a n d 
w o r n p l a t i n u m ar t ic les , is r e t u r n e d t o t h e refineries, a n d s u b s e q u e n t l y sold as n e w 
m e t a l . N e a r l y 50,0OO t r o y ozs . we re so t r e a t e d in t h e U n i t e d S t a t e s in 1927. 
J . M. Hi l l e s t i m a t e d t h a t t h e wor ld ' s p r o d u c t i o n u p t o J u n e , 1917, to ta l led a b o u t 
T>,000}000 t r o y ozs. , a n d he s u p p o s e d t h i s t o be d i s t r i b u t e d as follows : 

C h e m i c a l a n d P h y s i c a l a p p a r a t u s 
K l e e t r i o a l p l a n t 
C a t a l y s t . . . . . 
D e n t a l w o r k . . . . 
. J e w e l l e r y . . . . 
M i n o r u s e s a n d h o a r d e d m o t a l . 

1 , 0 0 0 , 0 0 0 
2 5 0 , 0 0 0 
5 0 0 , 0 0 0 

1 , 0 0 0 , 0 0 0 
1 , 0 0 0 , 0 0 0 
1 , 2 5 0 , 0 0 0 

T h e m a r k e t v a l u e of p l a t i n u m fluctuates from y e a r t o yea r , b u t t h e r e is a 
genera l t e n d e n c y for i t t o r i se . A n a g r e e m e n t a m o n g s t t h e dea lers enables t h e m 
t o c o n t r o l o u t p u t s , a n d t o m a i n 
t a i n pr ices w i t h o u t i nd iv idua l c o m 
p e t i t i o n . I n 188O, t h e pr ice of 
p l a t i n u m w a s b e t w e e n 12.v. Gd. a n d 
13*. pe r oz. t r o y ; in 189O, i t h a d 
r isen t o a b o u t 25s . ; a n d in 1900, 
t o a b o u t 63*. ; i n 1910, t o a b o u t 
18Os. T h e fluctuations a r e i l lus
t r a t e d g r a p h i c a l l y in F i g . 2 . T h e 
s u b s e q u e n t a v e r a g e pr ices , in shi l l 
ings p e r t r o y oz. , were : 

1 9 1 0 101S 
S h i l l i n g s . 2 0 0 4OO 

1 9 2 4 1 9 2 6 

5 3 8 4 6 7 

T h e h i g h e s t p r ice r eco rded 

192O 1922 
5 6 1 4 1 0 
1928 
3 3 5 

in t h i s 

270 

200 

790 

780 

770 

760 

750 

g 740 

Z,730 

-̂ = 720 

^L JJO 

^ 700 

Co 
pe r iod w a s 770«. pe r oz. t r o y in 
J a n u a r y , 192O, a n d t h e lowest p r i ce 
r e c o r d e d w a s 27Os. p e r oz. t r o y . 
T h e sub j ec t w a s d iscussed b y 
P . A. W a g n e r , H . B . K o s m a n n , 
C. Li. H e n n i n g , e t c . 

T h e p r i ce of p a l l a d i u m rose t o 
800s . p e r oz. t r o y in 192O, a n d i t 
t h e n d r o p p e d t o 350s. p e r oz . t r o y 
in 1923 . S ince t h e n i t s p r ice h a s 
r a n g e d b e t w e e n 180s. a n d 200s . p e r 
oz. t r o y . TJp t o 1914, i r i d i u m w a s 
sold a t a b o u t 260s . pe r oz. t r o y , a n d 
t h e p r i ce t h e r e a f t e r s t ead i ly rose 
u n t i l i t a t t a i n e d 2000s. p e r oz. t r o y 
in 1925 . T h e pr ice r a p i d l y d r o p p e d t o 640s. in 1916, a n d i t a t t a i n e d 180Os. pe r 
oz. t r o y in 1928. Since t h e n t h e pr ice h a s r a n g e d be tween 1140s. a n d 12O0s. pe r oz. 
t r o y . O s m i u m sells a t a b o u t 24Os. p e r oz. t r o y ; r h o d i u m , 225s. pe r oz. t r o y ; a n d 
r u t h e n i u m , 195s. p e r oz. t r o y . T h e pr ice of t he se t h r e e me ta l s is negot iable , be ing 
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^x 
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~Fia. 2 . T h e M a r k e t V a l u e s o f 1 ' l a t i n u m f r o m 
1 8 8 O t o K U 5 . 
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regulated by the quality and quant i ty required. According to F . E . Carter, the 
prices per ounce t roy in the United States in 1935 -were ru thenium 39.50$ ; 
rhodium, 52.50$ ; palladium, 24.5$ ; osmium, 50$ ; iridium, 55$ ; and pla t inum, 
34$. 
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Country, L o n d o n , 157 , 2 0 9 , 1 8 1 2 ; Gilberts Ann., 5 9 . 1 6 8 , 1 8 1 8 ; J . O. O a k e n f u l l , Braztl,^London, 
2 9 2 , 1912 ; E. R u b io , Rev. Minera, 75, 1 9 2 4 ; Rev. Geol., 5 . 67O, 1 9 2 4 ; A . J . d e S o u s a C a r n e i r o , 
As nqnerzas mineraes do Estado de Bahia, B a h i a , 1 9 0 8 ; J. V i e i r a d o C o u t a , Rev. Hist. Geogr. 
Brasileiro, 4 . 2 8 9 , 1 8 4 8 ; W . H . W o l l w t o n , Phil. Trans., 9 5 . 3 1 6 , 1 8 0 5 ; 9 9 . 1 8 9 , 1 8 0 9 ; Proc. 
Roy. Soc., 1. 2 0 7 , 33O, 1832 ; Nicholson's Journ., 1 3 . 1 1 7 , 1 8 0 6 ; 2 5 . 18 , 1 8 1 0 ; Phil. Mag., 2 2 . 
2 7 2 , 1 8 0 5 ; 3 8 . 2 5 0 , 1809 . „ „ » „ , » „ « „ „ „ 

3 b J . C. H . M i n g a y e , Zeft . Kryst., 2 4 . 2 0 8 , 1 8 9 5 ; / ' r o c . .Roy. Soc. New South Wales, 2 6 . 3 6 8 , 
1 8 9 2 ; J . B . J a q u e t , ZeU. pralct. Geol., 1. 3 2 2 , 1 8 9 3 ; Rept. Dept. Mines New South Wales, 1 4 2 , 
1 8 9 2 ; Berg. Hull. ZUf., 5 2 . 3 9 9 , 1 8 9 3 ; 5 5 . 109 , 1 8 9 6 ; J . H u m m e r , ib., 5 6 . 4 5 5 , 1 8 9 7 ; Eng. 
Min. Journ., 6 4 . 31 L 1 8 9 7 ; R . B e c k , Vie Lehre von den Krzlagerstdtten, B e r l i n , 6 8 7 , 1 9 0 3 ; 
B . L>uns t an , Queensland Govt. Min. Journ., 1 8 . 5 5 6 , 1 9 1 7 ; A . J>. L u m b , TAe Platinum Metals, 
L o n d o n , 27 , 1920 ; R . A. K a r q u h a r H o n , Trans. New Zealand Inst., 4 3 . 4 4 8 , 1 9 1 3 ; «T. A . P o n d , 
ib., 1 5 . 4 1 9 , 1 8 8 3 ; L.. d e L a u n a y , Tratle de mfiUillurgie, P a r i s , 3 . 2 1 4 , 1 9 2 7 ; A . M . H o w i t t , Rec. 
Geol. Sur. Victoria, 4 . 74 , 1917 ; L . K. B a l l , PuM. Geol. Sur. Queensland, 1 9 8 , 1 9 0 5 . 

3 0 A n o n . , Platinum and- Allied MeUiIs, 1 mp. Min. Resources Bur., L o n d o n , 1 9 3 6 ; C. B a h r , 
MeUillborse, 1 8 . 9 2 9 , 1 9 2 8 ; CJ. B l o m e e k e , Berg. Hull. Ztg., 4 9 . 2 3 9 , 1 8 9 0 ; C. B \ i l l m a n , Min. 
InA , 1. 3 8 « , 1 8 9 3 ; F . K. C a r t e r , Journ. lnd. Eng. ('hem., 2 7 . 7 5 1 , 1 9 3 5 ; J . F . I > o n a l d , Eng. 
Min. Journ., 5 5 . 8 1 , 1 8 9 3 ; Ii. D u n s t a n , Queensland Govt. Journ., 2 2 . 9 5 , 1 9 2 1 ; L . D u p a r o , 
Arch. Sciences Geneve, (4 ) , 1 5 . 3 9 7 , 1903 ; C. L. K e n n i n g , Die Erzla-gerstdtten der Vereinigten 
Staaten von Nord-Anurika, S t u t t g a r t , 2 4 6 , 1 9 1 1 ; J . M . H i l l , Eng. Min. Journ., 1 0 3 . 1 1 4 5 , 1 9 1 7 ; 
.1 . L . H o w e , {'hem. Met. Enyg., 1 9 . 6 0 7 , 1 9 1 8 ; . 1 . F . K e m p , Bull. U.S. Geol. Sur., 1 9 3 , 1 9 0 2 ; 
A . d o K e j i p e n , Ann. Mmrs,'(U), 5 . 1 9 2 , 1 8 9 4 ; H. B . K o s m a n n , SUiM Eisen, 1 0 . 5 1 7 , 189O ; 
P . Kova lo f f , South African Min. Eng. Journ., 3 7 . 1 1 3 , 1 3 7 , 1 9 2 6 ; P . K r u H c h , Die Untersuchung 
und Bewerlung von Erzlaaerstalten, S t u t t g a r t , 3 9 1 , 1 9 1 1 ; G . F . K u n z , Chern. News, 1 2 4 . 2 2 9 , 
1922 ; Mm. lnd., 3 2 . 5 4 1 , 1923 ; 3 8 . 5 0 2 , 1 9 3 0 ; L . d e L a u n a y , Trnite de metallurgie, P a r i s , 3 . 
7 4 6 , 1 9 1 3 ; A . M. Linr in , ContinenUil Met. Ohem. Engg., 2 . 2 4 7 , 1 9 2 7 ; M . J . L i p o v s k y , ib., 2 . 
2 1 4 , 1 9 2 7 ; A . J ) . L u m b , The 1'laUnum Metals, L o n d o n , 1 3 , 1 9 2 O ; J . .T. O ' N e i l , Summ. Rept. 
Canada Geol. Sur., CL J, 1918 ; G . A . R o u a h , Min. JnA., 4 3 . 4 6 0 , 1 9 3 4 ; P . V. S h c h u k a , Sovel. 
Zololoprom.. 2 , 1 9 3 5 ; F . A . S m i t h , The Platinum Metals, L o n d o n , 2 4 , 1 9 2 5 ; P . A . W a g n e r , 
The Platinum Deposits and Mines of South Africa, ! E d i n b u r g h , 2 , 1 9 2 9 ; F . M . W e s t o n , South 
African Min. Eng. Journ., 3 4 . 1 7 9 , 1 9 2 3 . 

§ 3 . The Extraction of Platinum 

P l a t i n o u s s ands and grave l s a r e washed in t h e s a m e w a y as aur i fe rous s a n d s — 
3 . 23 , 2—in order t o c o n c e n t r a t e t h e m e t a l . T h e gold is r e m o v e d from t h e res idue 
b y t r e a t m e n t w i th m e r c u r y . C o m p a c t p l a t i n u m does n o t a m a l g a m a t e wi th 
m e r c u r y in t h e cold. T h e res idue c o n t a i n s t h e g ra in s of p l a t i n u m - al loyed wi th 
t h e o t h e r p l a t i n u m me ta l s , i ron , coppe r , si lver, e tc .— m i x e d w i t h g ra ins of 
o smi r id ium, t i t an i fe rous i ron, c h r o m i t e , spinel , z i rcon, q u a r t z , and m a y be some 
gold a m a l g a m . The w a s h i n g is s o m e t i m e s d o n e b y h a n d , s o m e t i m e s b y m a c h i n e s . 
T h e process of wash ing , flotation, and. modif ica t ions wh ich h a v e been i n t r o d u c e d 
t o su i t p a r t i c u l a r cases were discussed b y P . von T u n n e r , 1 C. Schnabe l , C. Zc renne r , 
H . !Louis, A. von E r n s t , A. L a u r e n t , K. P . R o t h w e l l , F . W . H o r t o n , I ) . T . D a y a n d 
R . H . R i c h a r d s , J . N o a d , L . P e r r e t , e t c . 

The extraction of platinum from sulphide ores.—According to P . Wagner,2 

t h e S o u t h Afr ican depos i t s in t h e L y d e n b u r g , P o t g i e t e r s r u s t , a n d R u s t e n b u r g 
d i s t r i c t s a r e m i n e d b y u n d e r g r o u n d shaf t s . T. K . P r e n t i c e a n d R . M u r d o c h h a v e 
desc r ibed t h e process used a t O n v e r w a c h t . T h e p l a t i n u m occurs in t h e meta l l i c 
s t a t e , b u t b y s imple g r a v i t y c o n c e n t r a t i o n t h e c r u s h e d d u n i t e g a v e a v e r y low g r a d e 
c o n c e n t r a t e , b u t a s a t i s f ac to ry h i g h e r g r a d e c o n c e n t r a t e was o b t a i n e d b y t h e 
e x t e n s i v e use of t r a p s for meta l l i cs , a n d t h e t r e a t m e n t of g r a v i t y c o n c e n t r a t e s b y 
a m a l g a m a t i o n us ing a c t i v a t i n g a g e n t s since, un l ike gold, p l a t i n u m does n o t a m a l 
g a m a t e d i r ec t ly w h e n in c o n t a c t w i t h m e r c u r y . T h e ske le ton flow shee t for t h e 
d u n i t e ore f rom t h e mine , i n d i c a t e d i n F ig . 3 , will g ive a n idea of t h e sequence of 
o p e r a t i o n s . A t t h e M a a n d a g s h o e k p l a n t , good r e su l t s were o b t a i n e d w i t h t h e 
d u n i t e ores b y r e p e a t i n g t h e c o n c e n t r a t i o n of t h e ore a long w i t h a n ac id t r e a t m e n t . 
P a r t of t h e p l a t i n u m is r ecovered b y flotation. S. C. S m i t h , T . Li. K a p p , a n d 
B . W . H o l m a n discussed t h e sub jec t . 

T h e su lph ide ores a t M e r e n s k y c a n n o t b e sa t i s fac to r i ly c o n c e n t r a t e d b y s p . gr . 
c o n c e n t r a t i o n , or b y ore flotation, b u t , b y t h e flotation of t h e p r e l i m i n a r y con-
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c e n t r a t e s , 90 pe r cen t , of t h e p l a t i n u m m e t a l s a s well as t h e nickel a n d copper 
c a n be col lected in a c o n c e n t r a t e con ta in ing 6 t o 8 ozs. of p l a t i n u m m e t a l s pe r t o n . 
W i t h oxidized ores , t h e r e is on ly a 65 t o 70 pe r cen t , r ecovery of t h e p l a t i n u m meta l s , 
a n d nea r ly all t h e copper a n d nickel is lost . As r e c o m m e n d e d b y P . Trotz ig , t h e 
c o n c e n t r a t e is therefore sme l t ed t o a n ickel- i ron-copper m a t t e , a n d th i s is re-smelted 
t o p r o d u c e a h ighe r g r a d e m a t t e con ta in ing a p p r o x i m a t e l y 65 ozs. of p l a t i n u m 
m e t a l s pe r t o n , a n d 25-5 pe r cen t , of nickel a n d 15-5 pe r cent , of copper . T h e 
en r i ched m a t t e is t h e n roas ted , a n d a f t e rwards leached wi th su lphur ic acid t o 

Blake Crusher 

I 
S t a m p M i l l I 

T r a p for M e t a l l i c s 
_ 4-

4-

O v e r f l o w 
4-

C o n e 
4-

13all T u b e M1Il 
T r a p f o r M e t a l l i e s 

t 
4-

O v e r f l o w 
I 

W i l f l e y T a b l e s 
'{_ 

T a i l infss 

J a m e s a n d 
C o r d u r o y T a b l e s 

M e t a l l i c s 

— M e t a l l i e s -

'I 
H eac ls M i d d l i n g s a n d 

T a i l i n g s 
4-

J a m e s a n d 
C u r v e l i n o a r T a b l e s 

4 
H e a d s 

T a i l i n g s H ea< 1« 

T a i l i n g s 
d u m p 

i i 
I A m a l g a m a t i o n B a r r e l 
± 4 
! i 

!
' P l a t i n u m A m a l g a m 

R e t o r t 
4, 

R e t o r t S p o n g e 
4-

H a n d - p a n n i n g a n d 
A c i d T r e a t m e n t 
Crude Pla t inum 

for s h i p m e n t 
F i O . 3 . — S k e l e t o n F l o w S h e e t for M i n e d R o o k . 

H a n d - p a n n i n g 

•I-
I 

A c i d T r e a t m e n t 

I 
4-

Crude coarse Pla t inum 
for s h i p m e n t 

dissolve t h e nickel , copper , a n d i ron. These me ta l s c a n b e recovered b y prec ip i ta 
t i o n f rom t h e soln. T h e s ludge r ema in ing af ter t h e leaching process is smel ted t o 
furn ish a m a s s con t a in ing 60 per cent , of p l a t i n u m m e t a l s . W i t h a b o u t two- th i rd s 
su lph ide ore , a n d one - th i rd oxidized ore, th i s process is said t o recover 78 pe r cent , 
of t h e p l a t i n u m m e t a l s ; a n d w i t h su lphide ore a lone, 85 pe r cen t , of p l a t i n u m 
m e t a l s , a n d 80 pe r cen t , of t h e nickel a n d coppe r in t h e ore. A t S u d b u r y , where 
in t h e e x t r a c t i o n of nickel b y t h e C a n a d i a n Copper Co., t h e p l a t i n u m me ta l s follow 
t h e n ickel m a t t e , i t was found t h a t 56,405 t o n s of m a t t e p r o d u c e d in 1916 
c o n t a i n e d 0-10 t r o y oz. p e r t o n of p l a t i n u m a n d 0-15 t r o y oz. pe r t o n of pa l l ad ium. 
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Ac tua l l y t h e c o m p a n y recovered 1093 t r o y ozs. of p a l l a d i u m a n d p l a t i n u m , a n d 
257 t r o y ozs. of o the r p l a t i n u m m e t a l s — m a i n l y r h o d i u m a n d i r i d i u m . 

A. R . Powel l a n d co-workers sme l t ed t h e ores , c o n c e n t r a t e s , e t c . , so a s t o f o r m 
a m a t t e a n d a r r anged for t h e m a t t e t o c o n t a i n a free m e t a l of t h e i ron g r o u p , t o a c t 
a s collector for t h e p l a t i n u m m e t a l ; t h e y also a d d e d a d i s i n t e g r a t i n g a g e n t — s u c h 
a s sod ium s u l p h a t e or h y d r o x i d e , t h e c a r b o n a t e or su lph ide of a n a lka l i or a lka l ine 
e a r t h . On cooling, t h e free m e t a l crys ta l l ized in coarse c ry s t a l s f r o m t h e m a t t e ; 
a n d on exposure t o t h e air, t h e m a t t e d i s i n t e g r a t e d . T h e p r o d u c t w a s t h e n 
c rushed , a n d t h e free m e t a l c rys ta l s s e p a r a t e d b y a m e c h a n i c a l p rocess s u c h a s a 
m a g n e t i c s e p a r a t o r or a shak ing t a b l e , a n d t h e n t r e a t e d for t h e r e c o v e r y of t h e 
p l a t i n u m me ta l s . K . W a g e n m a n n discussed t h e e x t r a c t i o n of p l a t i n u m f rom 
su lph ide ores . 

T h e m e t h o d employed in recover ing p l a t i n u m f rom t h e S u d b u r y copper -n icke l 
su lphide ores, descr ibed b y D . McDona ld , M. A. Mosher , R . I J . P e e k , a n d C. L a n g e r 
a n d S. and C J o h n s o n , d e p e n d s o n w h e t h e r t h e c r u d e nickel is purif ied b y elec
t rolysis or b y t h e Mond process . I n t h e fo rmer process , t h e copper -n icke l m a t t e 
is smel ted w i t h n i t r e cake a n d coke , a n d af ter a r epe t i t i on of t h e process , t h e b o t t o m 
m a t t e , con ta in ing the p l a t i n u m m e t a l s a long wi th a b o u t 1 -5 p e r cen t , of c o p p e r 
and 72 pe r cent . , is b roken u p , washed w i t h w a t e r t o r e m o v e s o d i u m su lph ide , a n d 
w i t h dil . acid t o r emove i ron . T h e washed su lph ide is t h e n t r e a t e d b y one of t h e 
t w o following m e t h o d s : 

(i) R o a s t e d w i t h 15 pe r cen t , of s o d i u m ch lor ide between. 600° a n d 1200° ; 
t h e copper chlor ides a re leached o u t ; a n d t h e soln. l ed o v e r s c r a p c o p p e r t o c e m e n t 
a n y p l a t i n u m me ta l s which m a y p a s s i n t o soln. T h e inso lub le " g reen n icke l ox ide *' 
is t h e n mixed wi th 20 pe r cen t , of soda ash , a n d ca lc ined ove r 1200° ; a n d w a s h e d 
free f rom sodium sal ts w h e n " b l a c k n icke l ox ide " w i t h 77*8 p e r cen t , of n ickel 
r e m a i n s . This is roas ted t o r e m o v e t h e l a s t t r a c e s of s u l p h u r ; s m e l t e d wi th coal 
in a n o p e n - h e a r t h furnace, a n d c a s t i n t o a n o d e s — a b o u t 4 c w t . in we igh t . T h e 
a n o d e s a re used for t h e electrolysis of a soln. of n icke l s u l p h a t e wh ich is c i r cu la t ed 
a t a g rea t e r r a t e t h a n t h e mig ra t i on veloci t ies of t h e i ron a n d copper , so as t o h i n d e r 
t h e depos i t ion of i ron a n d coppe r on t h e c a t h o d e , w h e r e nickel is depos i t ed . T h e 
c a t h o d e s are* p r o t e c t e d b y c a n v a s b a g s . T h e a n o d e s l imes a r e dr ied , me l t ed t o 
m e t a l , cas t i n to a n o d e s which a r e bagged , a n d aga in used in t h e e lect rolysis of 
nickel s u l p h a t e in s e p a r a t e cells. T h e s e c o n d a r y .anode s l imes so o b t a i n e d c o n t a i n 
a b o u t 2 pe r cen t , of p l a t i n u m m e t a l s , a n d t h e y a r e c o n c e n t r a t e d t o 40 t o 60 p e r 
cen t , p l a t i n u m m e t a l s b y a chemica l process . 

(ii) I n s t e a d of t h e chlor id iz ing roas t , t h e w a s h e d su lph ide is finely-ground, 
roas t ed , l eached w i t h di l . su lphur i c ac id , a n d t h e r e s idua l nickel ox ide r educed b y 
w a t e r - g a s t o meta l l ic n ickel . Th i s is t r e a t e d w i t h c a r b o n m o n o x i d e in M o n d ' s 
process . T h e p l a t i n u m res idues w h i c h r e m a i n a f te r t h e vo la t i l i za t ion of t h e 
nickel were found b y C. L a n g c r a n d co-workers t o c o n t a i n P t , 1-85 p e r c e n t . ; P d , 
1-91 ; Au , 0-56 ; I r , R h , a n d R u , 0*39 ; a n d Ag, 15*42. These res idues a r e s m e l t e d 
w i t h l i t ha rge a n d soda ash t o fo rm a lead bul l ion w h i c h is t h e n cupe l led , a n d 
g r a n u l a t e d . T h e g r a n u l a t i o n s a r c boi led in cone , su lphu r i c acid, t h e pa l lad i fe rous 
s i lver s u l p h a t e d i l u t e d a n d p r e c i p i t a t e d as ch lor ide w h ich is t h e n r e d u c e d t o m e t a l , 
c a s t i n t o anodes , a n d e lec t ro lyzed . 

T h e insoluble m a t e r i a l f rom t h e su lphu r i c ac id t r e a t m e n t is u n i t e d w i t h t h e 
r i ch c o n c e n t r a t e f rom t h e 40 t o 60 p e r cen t , c o n c e n t r a t e f rom t h e e lec t ro ly t ic n icke l 
a n o d e s l imes, a n d d iges ted w i t h a q u a regia . T h e gold is p r e c i p i t a t e d , c a s t i n t o 
a n o d e s a n d e lec t ro lyzed ; t h e p a l l a d i u m is p r e c i p i t a t e d a s p a l l a d o u s d i a m m i n o -
chlor ide ; a n d t h e p l a t i n u m as a m m o n i u m c h l o r o p l a t i n a t e . 

T h e p l a t i n u m c o n c e n t r a t e s o b t a i n e d b y t h e a b o v e m e t h o d s r e q u i r e fu r the r 
t r e a t m e n t t o i so la te t h e p l a t i n u m . T h e d i y processes fu rn i sh p l a t i n u m a l loyed 
wi th m o r e o r less i r id ium, r h o d i u m , e t c . N o n e of t h e d r y processes h a s c o m e 
i n t o gene ra l use . T h e p r o d u c t i o n of p l a t i n u m of a h i g h deg ree of p u r i t y f rom t h e 
a l loy of t h e c o m p a n i o n m e t a l s r equ i re s a w e t p rocess . A c c o r d i n g t o C. S c h n a b e l , 3 
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t h e e lec t r ic sme l t i ng of t h e c o n c e n t r a t e s h a s n o t p r o v e d sa t i s fac to ry because 
p l a t i n u m a b s o r b s c a r b o n f rom t h e c a r b o n e lec t rodes of t h e furnace as t h u s loses 
m o s t of t h e p r o p e r t i e s t h a t m a k e p l a t i n u m of v a l u e in t h e a r t s . 

C. Claus r ev iewed t h e o lder w o r k of F . C. A c h a r d , C. I J . Be r tho l l e t a n d 
B . Pe l le t i e r , J . R . B r e a n t , W . !Lewis, A. S. Marggraf , L . B . C d e Morveau , 
A. R o c h o n , J . B . L . R o m e d e l ' I s le , T . SchefFer, P . Sobolevsky , L . N . Vauque l in , 
a n d W . H . W o l l a s t o n . T h e t w o following m e t h o d s i l lus t r a t e t h e a t t e m p t s m a d e 
n e a r t h e b e g i n n i n g of t h e n i n e t e e n t h c e n t u r y t o o b t a i n p l a t i n u m free f rom i t s n a t u r a l 
i m p u r i t i e s . M. J e a n n e t y r e c o m m e n d e d r e p e a t e d l y fusing t h e ore w i t h a m i x t u r e 
of s ix p a r t s of a rsen ic t r i o x i d e a n d t w o p a r t s of p o t a s s i u m c a r b o n a t e . T h e i ron 
a n d c o p p e r a r e oxidized, a n d t h e r e su l t i ng p l a t i n u m - a r s e n i c al loy forms a fusible 
r egu lus . I n 1779, F . C. A c h a r d m a d e " p l a t i n u m " crucibles f rom w h a t was 
v i r t u a l l y a p l a t i n u m - a r s e n i c a l loy . C. Ridolfi r e c o m m e n d e d m e l t i n g t h e ore, 
p r ev ious ly w a s h e d w i t h h y d r o c h l o r i c acid, w i t h 4 t i m e s i t s we igh t of lead ; aga in 
h e a t i n g t h e g r a n u l a t e d m a s s w i t h a n equal w e i g h t of s u l p h u r a t a w h i t e - h e a t ; 
t h e r e is f o rmed u n d e r t h e slag a r egu lus of a p l a t i n u m - l e a d a l loy c o n t a m i n a t e d 
w i t h s u l p h u r . T h e s u l p h u r w a s r e m o v e d b y me l t i ng a t a w h i t e - h e a t a m i x t u r e of 
t h e a l loy w i t h s o m e m o r e l ead . T h e r e su l t ing a l loy w a s said t o be mal leab le . 

Dry processes for isolating the metal.^—TI. St. C. Deville and U . Debray 
o b t a i n e d p l a t i n u m b y fusing a m i x t u r e of t h e c o n c e n t r a t e d ore a n d l ime in t h e 
l ime- furnace h e a t e d b y t h e o x y h y d r o g e n flame, F ig . 6, 3 . 22, 6 ; a n d t h e n 
r e p e a t e d l y m e l t i n g t h e p r o d u c t in a s imi lar furnace , w i t h a n oxidiz ing a t m o 
s p h e r e so t h a t t h e c o m m o n e r m e t a l s a r c oxid ized a n d a b s o r b e d b y t h e l ime. 
T h e final p r o d u c t is a n a l loy of p l a t i n u m , i r id ium, a n d r h o d i u m from which 
p l a t i n u m c a n be s e p a r a t e d on ly b y t h e use of a w e t process . I I . S t . C. Devil le 
a n d Tl. D e b r a y e m p l o y e d a second process b a s e d on t h e fact t h a t mo l t en lead 
r ead i ly fo rms a n a l loy w i t h p l a t i n u m , b u t n o t w i t h o smi r id ium. Accordingly , a 
m i x t u r e of e q u a l p a r t s of p l a t i n u m a n d ga lena was hea t ed in a smal l r e v e r b e r a t o r y 
fu rnace p r o v i d e d w i t h a h e a r t h m a d e of ca lca reous clay, or bone ash . T h e ga lena 
is d e c o m p o s e d b y t h e i ron p r e s e n t in t h e ore , a n d t h e l ibe ra ted lead a l loys w i t h t h e 
p l a t i n u m a n d a lead m a t t e is p r o d u c e d . L i t h a r g e is t h e n a d d e d , a n d t h e whole 
cove red w i t h a fusible glass . T h e m a t t e is r e d u c e d t o l ead b y t h e l i tha rge , a n d 
m o r e p l a t i n u m - l e a d a l loy is fo rmed , a n d s u l p h u r d iox ide passes off. T h e 
o s m i r i d i u m , which res is ts a t t a c k b y t h e ga lena , a n d lead r e m a i n n e a r t h e b o t t o m 
of t h e fu rnace . T h e s lag is s k i m m e d off, a n d t h e al loy is r e m o v e d b y a cas t - i ron 
lad le . T h e a l loy in t h e lower p a r t of t h e fu rnace is a d d e d t o t h e w o r k i n g po r t i on 
of t h e n e x t c h a r g e so t h a t i t is en r i ched w i t h osmi r id ium. F ina l ly , t h e lower 
p o r t i o n is pou red o n a g e n t l y s loping surface w h e n t h e o smi r id ium r e m a i n s whi l s t 
t h e p l a t i n u m - l e a d a l loy r u n s a w a y . T h e p l a t i n u m - l e a d al loy is h e a t e d a t a h igh 
t e m p , in a b l a s t , w h e n a la rge p r o p o r t i o n of t h e lead is oxidized a n d d r i v e n off. 
T h e r e s idue is me l t ed a s before in t h e l ime fu rnace b y m e a n s of t h e o x y - h y d r o g e n 
flame. L e a d a n d o t h e r vo la t i le e l e m e n t s a r e vola t i l ized, or t h e oxides form a slag. 
T h e l e a d - p l a t i n u m al loy c a n also b e cupel led a t a h igh t e m p . J . L . B y e r s s tud ied 
t h e effect of p l a t i n u m o n o r d i n a r y go ld-assay b e a d s . R h o d i u m a n d i r i d ium r e m a i n 
w i t h t h e p l a t i n u m . G. M a t t h e y , R . Gilchr is t , S. F . S c h e m t s c h u s c h n y , H . R u s d e n 
a n d J . H e n d e r s o n desc r ibed modif ica t ions of t h e process . 

J . W . Mellor sugges ted e x t r a c t i n g t h e p l a t i n u m m e t a l s f rom d u n i t e a n d nor i t e 
ores b y b lowing t h e d r y , p o w d e r e d ore t h r o u g h a deep b a t h of m o l t e n l ead a long 
w i t h t h e flue gases p rev ious ly p a s s e d over h e a t e d coke . T h e p l a t i n u m me ta l s 
a r e d i sso lved b y t h e l e a d — a n y fo rms of p l a t i n u m n o t a t t a c k e d b y t h e m o l t e n lead 
a c c u m u l a t e a t t h e b o t t o m of t h e b a t h . W h e n t h e lead shows signs of " stiffening " 
b y t h e d i sso lved m e t a l s , i t is cupel led , o r o the rwise t r e a t e d t o recover t h e p l a t i n u m . 
L . D . H o o p e r , a n d W . G u n t h e r p r o p o s e d t r e a t i n g t h e p la t in i ferous ore w i t h c a r b o n 
m o n o x i d e so a s t o c o n v e r t t h e p l a t i n u m m e t a l s i n t o ca rbony l s , a s in t h e ana logous 
p rocess for n icke l . T h e c a r b o n y l s a r e s e p a r a t e d f rom t h e ore b y vola t i l iza t ion , or 
b y w a s h i n g w i t h a su i t ab le so lven t—l ike c a r b o n t e t r ach lo r ide . T h e ca rbony l s 
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of t h e different p l a t i n u m m e t a l s so p r o d u c e d c a n b e s e p a r a t e d b y f rac t iona l d i s 
t i l l a t ion , or differential solubi l i ty . A. E . v a n Arke l , a n d E . H . R e e r m k u s e d t h e 
c a r b o n y l process for recover ing p u r e p l a t i n u m . 

D . E n z l i n and J . A. E k l u n d passed t h e p o w d e r e d o r e — d u n i t e , su lph ide , o r 
oxidized o re—or c o n c e n t r a t e over zinc a m a l g a m in t h e p resence of a n a c t i v a t o r . 
T h e a c t i v a t o r is an a q . soln. con t a in ing mercu r i c ch lor ide , zinc ch lo r ide , h y d r o 
chlor ic acid a n d chlor ine, w i t h or w i t h o u t t h e a d d i t i o n of s o d i u m ch lo r ide . T h e 
zinc a m a l g a m is appl ied as a coa t i ng t o a n i ron o r n ickel sur face . T h e soln . is 
mixed w i t h t h e ore w h e n i t is powdered . T h e a m a l g a m r e t a i n s t h e p rec ious 
me ta l s , a n d i t is a f t e rwards r e t o r t e d in t h e u s u a l w a y . T h e p e r c e n t a g e e x t r a c t i o n 
u n d e r favourab le condi t ions is said t o a p p r o a c h 75 . 

Wet processes for isolating: the metal.—(1) Opening up native platinum with 
aqua regia.—In mos t of t h e w e t processes w h ich h a v e t r i e d for i so la t ing p l a t i n u m , 
t h e na t i ve meta l is first opened u p b y d issolv ing i t i n w a r m , cone , a q u a regia . 
This was done by I J . N . Vauquc l in , 4 a n d W . H . W o l l a s t o n , w h o r e c o m m e n d e d a 
p re l iminary t r e a t m e n t wi th a m a g n e t t o r e m o v e i ron ore , a n d cold, di l . a q u a regia 
t o e x t r a c t gold, mercu ry , a n d i ron . L . G m e l i n a lso r e c o m m e n d e d a p r e l i m i n a r y 
t r e a t m e n t w i t h cone, hydroch lo r ic ac id on a w a t e r - b a t h for severa l d a y s . 

JL. N . Vauquel in i n t roduced t h e d r i ed ore i n t o a r e t o r t f i t ted w i th a receiver , 
and a d d e d 4 t imes i t s weight of a q u a regia m a d e f rom a m i x t u r e of 2 p a r t s of 
hydrochlor ic acid, of sp . gr. 1*18 w i t h 1 p a r t of f u m i n g n i t r i c ac id of sp . gr . 1*48. 
A n o t h e r more c o m m o n m i x t u r e is m a d e f rom 4 vols , of hyd roch lo r i c ac id , sp . gr . 
1-18 ; 1 vol . of ni t r ic acid, sp . gr. 1-42 ; a n d 1 vol . of w a t e r . T h e ob jec t of t h e r e t o r t 
is t o confine t h e po isonous fumes of osmic ac id , b u t W . L a s c h a d d e d t h a t th i s 
p r ecau t ion is usua l ly unnecessa ry , a l t h o u g h A. L a u g i e r obse rved t h a t some osmic 
acid m a y collect in t h e ac id d i s t i l l a te . T o avo id an u n d u e loss of chlor ine , 
J . J . Rerzel ius r e c o m m e n d e d cove r ing t h e p la t in i f e rous s a n d w i t h hydroch lo r i c 
acid, a n d a d d i n g t h e n i t r ic ac id f rom t i m e t o t i m e . T h e t e m p , of t h e m i x t u r e is 
g radua l ly raised. T h e process of d i s so lu t ion is s low since 8 t o 10 h r s . ' h e a t i n g in 
open vessels on a s a n d - b a t h w i t h lO—15 t i m e s i t s w e i g h t of a q u a regia a re necessa ry . 
E . !Barruel r e c o m m e n d e d a c t i n g on t h e ore first w i t h dil . a n d t h e n w i t h cone, a q u a 
regia. H . Dul lo , a n d W. C. H e r a e u s obse rved t h a t t h e process of d issolu t ion is 
ha s t ened if t h e pressure of t h e a i r in t h e vessel is a u g m e n t e d . TI. V. Col le t -Uescot i ls , 
a n d H . Hess also found t h a t t h e o p e r a t i o n is h a s t e n e d if t h e ore b e p rev ious ly fused 
wi th 2 t o 4 t i m e s i t s w e i g h t of z inc . T h e soln. c o n t a i n s p l a t i n u m , p a l l a d i u m , gold, 
i r id ium, r h o d i u m , r u t h e n i u m , b a s e me ta l s , a n d si lver chlor ide dissolved in t h e 
acid l iquor ; t h e o s m i u m wh ich is p r e s e n t escapes a s vo la t i l e t e t r o x i d e d u r i n g 
t h e d isso lu t ion of t h e ore . T h e res idue n o t dissolved b y t h e a q u a regia c o n t a i n s 
t h e o smi r id ium wi th o s m i u m a n d i r i d i u m as t h e pr inc ipa l c o n s t i t u e n t s w i t h smal l e r 
p r o p o r t i o n s of r h o d i u m , r u t h e n i u m , p l a t i n u m , i ron , a n d c o p p e r ; t h e res idue also 
c o n t a i n s sand , ch romi t e , t i t a n i t e , z i rcon, e tc . 

(i) The precipitation of the platinum by ammonium chloride.-—The p l a t i n u m 
m e t a l s h a v e n o w t o b e recovered f rom t h e a q u a reg ia soln. wh ich c o n t a i n s p l a t i n u m , 
i r i d ium, r h o d i u m , p a l l a d i u m , i ron , copper , a n d a smal l p r o p o r t i o n of o s m i u m 
a n d r u t h e n i u m chlor ides . H . S t . C. Devi l le a n d H . D e b r a y e v a p o r a t e d t h e l iqu id 
t o d r y n e s s , h e a t e d t h e p r o d u c t t o r edness , w h e n t h e p l a t i n u m sa l t s a r e c o n v e r t e d 
t o t h e m e t a l a n d t h e sa l t s of ba se m e t a l s a r e c o n v e r t e d i n t o ox ides w h ich c a n be 
r e m o v e d b y l ev iga t ion in w a t e r . T h e re s idua l p l a t i n u m m e t a l s a r e m e l t e d in 
t h e o x y - h y d r o g e n fu rnace . T h e u s u a l process is t o p r e c i p i t a t e t h e p l a t i n u m as 
a m m o n i u m c h l o r o p l a t i n a t e , ( N H 4 ) 2 P t C l 6 , f r om t h e soln. b y t h e a d d i t i o n of 
a m m o n i u m chlor ide . I n t h e process dev i sed b y W . H . W o l l a s t o n , t h e p r e c i p i t a t i o n 
of i r i d i u m is h i n d e r e d i n t h e p re sence of a n excess of ac id . T h e a m m o n i u m ch lo ro
p l a t i n a t e so o b t a i n e d w a s w a s h e d , d r i ed , a n d s t r o n g l y h e a t e d i n o r d e r t o c o n v e r t 
i t in to p l a t i n u m sponge , wh ich w a s a f t e rwa rds compres sed a n d h a m m e r e d whi l s t 
r e d - h o t i n t o b a r s or rol led i n t o s h e e t s . T h e first w a s h i n g s f rom t h e a m m o n i u m 
c h l o r o p l a t i n a t e were e v a p o r a t e d t o a b o u t one- twe l f th t h e or ig ina l v o l u m e t o o b t a i n a 
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mixed i r i d i u m a n d p l a t i n u m sa l t ; a n d t h e second p a r t of t h e w a s h - w a t e r w a s 
e v a p o r a t e d t o d r y n e s s , h e a t e d -to redness , a n d a d d e d t o a fresh p o r t i o n of ore . 
P a l l a d i u m , r h o d i u m , r u t h e n i u m , o s m i u m , a n d i r i d i u m a r e o b t a i n e d f rom t h e 
r e s idues w h i c h d o n o t d issolve i n t h e a q u a reg ia , a n d t h e m o t h e r - l i q u o r s af ter 
p r e c i p i t a t i o n . 

C. Claus , W . v o n Schne ide r , H . Lou i s , W . C. H e r a e u s , a n d C. B u l l m a n recom
m e n d e v a p o r a t i n g t h e a q u a reg ia soln. t o d r y n e s s , a n d h e a t i n g i t a t s a y 140° t o 
150° in o r d e r t o d r i v e off t h e n i t r i c acid , a n d t o r e d u c e t h e i r i d i u m t e t r a c h l o r i d e 
t o t h e t r i ch lo r ide . W h e n t h e r e s idue is d i sso lved in w a t e r o r di l . hyd roch lo r i c acid, 
t h e l ower ch lo r ide of i r i d i u m is n o t t h e n p r e c i p i t a t e d "with t h e p l a t i n u m . A n 
a n a l o g o u s p rocess w a s used b y V . V. L e b e d i n s k y a n d V. G. Chlopin . A s imi la r 
r e m a r k app l i e s t o t h e p a l l a d i u m a n d r h o d i u m sa l t s . T h e l iqu id is a l lowed t o s t a n d 
t o a l low s i lver ch lo r ide a n d o t h e r inso luble m a t t e r s t o se t t l e . A n y gold p r e s e n t 
c a n b e p r e c i p i t a t e d b y fe r rous s u l p h a t e . I f a r e l a t i ve ly h i g h p r o p o r t i o n of p a l l a d i u m 
is p r e s e n t , i t is a d v i s a b l e t o a d d m o r e a m m o n i u m ch lor ide , a n d n i t r i c ac id a m o u n t i n g 
t o 2O t o 30 p e r c e n t , of t h e soln . I f t h e l i quor is d iges ted o n t h e s t e a m -
b a t h , a m m o n i u m c h l o r o p a l l a d a t e m a y b e p r e c i p i t a t e d a long w i t h m u c h of t h e 
p l a t i n u m a n d i r i d i u m in t h e soln. T h e p re sence of n i t r i c ac id , h o w e v e r , g r ea t l y 
r e t a r d s t h e p r e c i p i t a t i o n of t h e o t h e r p rec ious m e t a l s . W . v o n Schne ide r t r i ed t o 
p r e v e n t t h e p r e c i p i t a t i o n of i r i d i u m a n d r h o d i u m "with t h e p l a t i n u m b y e v a p o r a t i n g 
t h e h y d r o c h l o r i c ac id soln. n e a r l y t o d r y n e s s ; d i l u t i n g w i t h "water, a n d m a k i n g 
t h e soln. a lka l ine w i t h s o d i u m h y d r o x i d e free f rom p o t a s s i u m . T h e soln. was 
t h e n m i x e d -with a lcohol a n d boi led , t h e p r e c i p i t a t e d i sso lved in hyd roch lo r i c acid, 
a n d t h e soln . t r e a t e d w i t h a m m o n i u m ch lo r ide t o furn ish a m m o n i u m chloro-
p l a t i n a t e . T h e p rocess -was d i scussed b y T . W i I m , E . H . Arch iba ld , F . Schulz , 
W . H a l b e r s t a d t , K . S e u b e r t , a n d C. Claus . 

W . H . W o l l a s t o n s o m e t i m e s p r e c i p i t a t e d t h e p a l l a d i u m as c y a n i d e b y a d d i n g 
m e r c u r i c c y a n i d e t o t h e a q u a reg ia soln. in w h i c h t h e excess of ac id h a s been 
n e u t r a l i z e d ; p l a t i n u m is p r e c i p i t a t e d b y a d d i n g a m m o n i u m chlor ide t o t h e f i l t rate , 
wh i l s t t h e r h o d i u m a n d t h e g r e a t e r p a r t of t h e i r i d i u m r e m a i n in t h e n i t r a t e . To 
p r e v e n t t h e p r e c i p i t a t i o n of i r i d i u m , J . J . Berze l ius r e c o m m e n d e d a d d i n g some 
n i t r i c ac id t o t h e soln . H . V. Col le t -Descot i l s , J . Cloud, L . N . Vauque l in , a n d 
W . v o n S c h n e i d e r d iscussed t h e p rocess . F . W y a t t t r e a t e d t h e a q u a regia soln. 
w i t h a m m o n i u m ch lo r ide t o p r e c i p i t a t e t h e p l a t i n u m ; t h e n wi th s o d i u m h y d r o x i d e 
a n d m e r c u r i c c y a n i d e t o p r e c i p i t a t e t h e p a l l a d i u m — t h e r h o d i u m r e m a i n s in soln. 
T h e r e s i d u e inso lub le in a q u a reg ia is h e a t e d in a c u r r e n t of a i r "when o s m i u m is 
c o n v e r t e d i n t o vo la t i l e o s m i u m t e t r o x i d e , a n d r h o d i u m oxide is depos i t ed in t h e 
h o t t e r p a r t s of t h e t u b e . T h e res idue is h e a t e d w i t h sa l t in a c u r r e n t of 
ch lo r ine w h e n s o d i u m c h l o r o i r i d a t e is f o r m e d w h ich c a n b e dissolved i n boil ing 
w a t e r . 

(ii) The precipitation of the platinum by other reagents.—Instead of us ing 
a m m o n i u m ch lo r ide a s p r e c i p i t a n t for t h e p l a t i n u m , t h e p r ec ip i t a t i on b y p o t a s s i u m 
ch lor ide w a s d i scussed b y J . J . Berze l ius , C. B u l l m a n , a n d H . P i r n g r u b e r . 
V. A . J a c q u e l a i n t r i e d a m i x e d soln . of a m m o n i u m a n d p o t a s s i u m chlor ides as 
j>recipi tant . J . W . D o b e r e i n e r t r e a t e d t h e a q u a soln. w i t h l i m e - w a t e r in d a r k n e s s , 
b u t t h e p rocess does n o t g ive a s a t i s f ac to ry s e p a r a t i o n of i r i d i u m a n d p l a t i n u m . 
I t w a s d i scussed b y C. Claus , W . v o n Schne ide r , a n d H . S t . C. Devi l le a n d H . B e b r a y . 
Af ter r e m o v i n g m o s t of t h e p l a t i n u m as a m m o n i u m c h l o r o p l a t i n a t e , t h e m e t a l s 
r e m a i n i n g i n soln . c a n b e p r e c i p i t a t e d b y i ron o r z inc, a l t h o u g h i r i d ium is r educed 
v e r y s lowly . T h e w a s h e d m a t e r i a l is t r e a t e d w i t h a q u a reg ia (HCl 4 vols . , a n d 
H N O 3 1 vol . ) d i l u t e d w i t h 4 vo l s , of w a t e r . Gold a n d p a l l a d i u m a r e qu ick ly 
d isso lved , t h e p l a t i n u m is d i sso lved a l i t t l e m o r e slowly, b u t v e r y l i t t le i r id ium, 
r h o d i u m , a n d r u t h e n i u m p a s s i n t o soln. T h e p l a t i n u m c a n b e p r e c i p i t a t e d from 
t h e soln . a s a m m o n i u m c h l o r o p l a t i n a t e ; t h e gold , if p r e sen t , b y ferrous s u l p h a t e ; 
a n d t h e p a l l a d i u m c a n t h e n b e p r e c i p i t a t e d , a s i n d i c a t e d a b o v e . These p rec ip i t a t e s 
c o n t a i n more o r less i r i d i u m , r h o d i u m , a n d r u t h e n i u m . T h e r e m a i n i n g m e t a l s a r e 
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recovered b y p rec ip i t a t i on w i t h z inc i n a soln. f rom w h i c h m o s t of t h e n i t r i c 
ac id h a s been r emoved b y e v a p o r a t i o n . 

L.. D u p a r c said t h a t t h e process e m p l o y e d i n s o m e references for t h e r e c o v e r y 
of all t h e prec ious me ta l s in c r u d e p l a t i n u m invo lves t h e fol lowing o p e r a t i o n s : 

(i) T h e t rea tment of the mineral w i t h aqua regia w i t h t h e separat ion of t h e insoluble 
osmiridium and sand, etc . 

(ii) The precipitat ion of the p la t inum as a m m o n i u m ch lorop la tmate a n d s u b s e q u e n t 
calc inat ion of the precipitate t o produce p la t inum sponge . 

(iii) The separation of iridium as a m m o n i u m chloroiridate from t h e mother- l iquor b y 
long s tanding and calcination of the precipitate t o o b t a i n meta l l i c ir idium. 

(iv) The treatment of the mothor-l iquors (after remova l of t h e p l a t i n u m a n d ir id ium 
a s s tated) w i th iron, or w i t h zinc, to separate in t h e meta l l i c s t a t e o ther m e t a l s of t h e 
p lat inum group (together w i t h any smal l quant i t i es of p l a t i n u m n o t prev ious ly separated) 
which are deposi ted as a fine black precipitate cal led "' first b lacks ." 

Dry ing and roasting of the " blacks " a n d t rea tment w i t h d i lute sulphuric ac id t o r e m o v e 
copper and other base meta l s . 

(v) Treatment of the c leaned " b lacks " w i t h d i lute a q u a regia t o o b t a i n a so lu t ion 
containing pal ladium (with traces of p la t inum, rhodium, a n d ir idium) a n d a n insoluble 
residue containing rhodium. 

(vi) After separating the traces of p la t inum, rhodium, a n d ir idium from t h e so lu t ion 
from (v) w i th a m m o n i u m chloride, t h e pa l ladium is separated b y m o a n s of meta l l i c iron a s 
a black m a s s which is purified and the meta l so ld a s pa l lad ium sponge . 

(vii) T h e insoluble residue from (v) is fused w i t h bar ium dioxide , a n d t h e fused m a s s 
treated wi th aqua regia to effect so lut ion of t h e rhod ium a n d iridium. T h e s e m e t a l s are 
t h e n precipitated wi th a m m o n i u m chloride a n d finally conver ted in to meta l l i c sponge . 

(viii) The insoluble residue of osmiridium remaining after t h e first t r e a t m e n t of t h e 
ore w i t h acid, is fused wi th zinc to effect i t s decompos i t ion . T h e fused product is treated 
•with aqua regia, a n d the acid l iquor so obtained is s u b m i t t e d to dist i l lat ion. 

(ix) The acid l iquor is dist i l led in the presence of s t e a m whereby o s m i u m dist i l l s over 
a s osmic acid, and is col lected in water , a n d the o s m i u m subsequent ly separated a s m e t a l . 

(x) The acid l iquor retains the ir idium a n d r u t h e n i u m which are separated -with 
a m m o n i u m chloride, and finally converted in to sponge . W h e n the m e t a l s are required 
in a v e r y pxire s ta t e t h e commercia l m e t a l obta ined b y processes such as t h a t briefly 
described above is further purified. 

(iii) The separation of the platinum by electrolysis.—Platinum can b e s e p a r a t e d 
f rom i r i d i u m a n d r h o d i u m b y t h e e lectrolysis of a n ac id ic soln. of p l a t i n u m ch lor ide 
us ing a low c u r r e n t dens i t y . T h e N o r d d e u t s c h e Affincrie 5 u sed a n o d e s of i m p u r e 
gold c o n t a i n i n g m e t a l s of t h e p l a t i n u m g r o u p a s well a s si lver, copper , e t c . ; t h e 
c a t h o d e s a r e gold foil ; a n d t h e e lec t ro ly te , a soln. of gold ch lor ide i n a n excess of 
hyd roch lo r i c ac id , or of meta l l i c chlor ides which fo rm d o u b l e sa l t s w i t h gold ch lor ide . 
O n l y t h e gold is depos i t ed a t low c u r r e n t dens i t ies ; p l a t i n u m is n o t soluble a lone , 
b u t i t is so w h e n a l loyed w i t h gold. T h e e lec t ro ly te is t h u s en r i ched in b o t h 
p l a t i n u m a n d p a l l a d i u m . T h e o t h e r m e t a l s of t h e p l a t i n u m g r o u p , a l o n g w i t h a 
l i t t le gold, col lect a s a n o d e sl imes ; s i lver fo rms ch lor ide a t t h e a n o d e a n d a lso 
col lects i n t h e a n o d e s l ime. I f t h e soln. of gold ch lo r ide is free f r o m acid , t h e 
gaseous ch lor ine evo lved a t t h e a n o d e does n o t a t t a c k t h e m e t a l , b u t if a n ac id ic 
soln. be e m p l o y e d as e lec t ro ly te , b o t h gold a n d p l a t i n u m a r e d isso lved f rom t h e 
a n o d e . ~F. Wohlwi l l a s s u m e s t h a t t h e gold dissolves a t t h e a n o d e o n l y w h e n 
t h e e l ec t ro ly t e c o n t a i n s s u c h ch lor ides as will fu rn i sh AuCl 4 - ions . T h e p l a t i n u m 
is e x t r a c t e d f rom t h e e l ec t ro ly t e b y p r e c i p i t a t i o n . Acco rd ing t o F . Zt t rn , if t h e 
c o n c e n t r a t e is m a d e one e lec t rode i n a b a t h of a m m o n i u m c a r b o n a t e o r c a r b a m a t e , 
a n d a n a l t e r n a t i n g c u r r e n t is p a s s e d t h r o u g h t h e s y s t e m , t h e p l a t i n u m is c o n v e r t e d 
i n t o c a r b o n a t e s p a r t l y so luble a n d p a r t l y inso lub le . T h e c a r b o n a t e c a n t h e n b e 
f u r t h e r t r e a t e d b y k n o w n processes for t h e m e t a l . P l a t i n u m is a lso r e c o v e r e d 
f rom t h e a n o d e s l imes i n t h e ref ining of gold b y E . Wohlwi l l ' s e l ec t ro ly t i c p rocess 
— S . 2 3 , 4 — a n d i n t h e refining of s i lver b y B . M o b i u s ' e lec t ro ly t ic p r o c e s s — 3 . 22, 3 . 
A . I . Bochkoff d i scussed t h e sub j ec t . 

(2) Opening up the native platinum with halogens.—H. P r a s c h 6 p r o p o s e d t o 
e x t r a c t p l a t i n u m f rom s a n d s w i t h a v e r y sma l l p r o p o r t i o n of p l a t i n u m b y t r e a t i n g 
t h e m w i t h c h l o r i n e - w a t e r w h i c h d issolves t h e m e t a l . K . L . G r a h a m d e v e l o p e d a 
c h l o r i n a t i o n p roces s for t h e e x t r a c t i o n of p l a t i n u m f r o m flotation c o n c e n t r a t e s of 
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su lph ide o res . T h e d r i ed o re is r o a s t e d for 6 h r s . a t a du l l r e d - h e a t t o e l imina t e 
s u l p h u r , a n d oxid ize t h o r o u g h l y all t h e base m e t a l s . T h e p r o d u c t is t h e n m i x e d 
w i t h s a l t a n d k e p t a t 500° t o 600° for a b o u t 5 h r s . , a n d a t t h e s a m e t i m e ch lor ine 
is p a s s e d o v e r t h e surface of t h e h e a t e d m a t e r i a l s so as t o c o n v e r t t h e m e t a l s of t h e 
p l a t i n u m g r o u p , coppe r , a n d n icke l i n t o soluble chlor ides . T h e p r o d u c t is t r e a t e d 
w i t h acidified w a t e r . T h e soln. is a g i t a t e d w i t h p o w d e r e d l imes tone t o p r e c i p i t a t e 
t h e c o p p e r a s c a r b o n a t e . O n l y a sma l l p r o p o r t i o n of p l a t i n u m is r e m o v e d b y t h i s 
p rocess , a n d i t c a n b e r ecove red f rom t h e coppe r b y s u b s e q u e n t s m e l t i n g a n d 
e lec t ro lys is . T h e p l a t i n u m m e t a l s a r e p r e c i p i t a t e d a s a b l ack p o w d e r b y a g i t a t i o n 
w i t h z inc d u s t . T h e d r i e d p o w d e r is r o a s t e d a t a r e d - h e a t for a few m i n u t e s a n d 
c o n t a i n s o v e r 70 p e r cen t , of t h e m e t a l s of t h e p l a t i n u m g r o u p . T h e re s idua l soln. 
is t r e a t e d w i t h s o d i u m h y d r o x i d e or b l each ing p o w d e r . T h e res idue left af ter t h e 
c h l o r i n a t i o n t r e a t m e n t is t r e a t e d w i t h c y a n i d e t o e x t r a c t t h e gold s ince i t is n o t 
a t t a c k e d b y t h e c h l o r i n a t i o n p rocess owing t o t h e t e m p , exceeding t h e d issoc ia t ion 
t e m p , of go ld ch lo r ide ; a t t h e s a m e t i m e , 4 t o 5 pe r cen t , of p l a t i n u m m e t a l s a r e 
a lso r e c o v e r e d . A b o u t 90 p e r cen t , of t h e p l a t i n u m m e t a l s a n d gold a r e e x t r a c t e d 
f rom t h e c o n c e n t r a t e b y t h i s t r e a t m e n t . T h e sub j ec t w a s d iscussed b y T . TJ. K a p p , 
a n d Tt. A . Coope r a n d F . W . W a t s o n . 

R . W a g n e r 7 t r e a t e d t h e p l a t i n u m c o n c e n t r a t e w i t h a m i x t u r e of b r o m i n e or 
h y d r o b r o m i c ac id a n d n i t r i c ac id , a n d o b t a i n e d a soln . of t h e p l a t i n u m m e t a l s 
w h i c h c a n b e t r e a t e d a s in t h e case of t h e soln. i n a q u a regia . K. B o h o n t r e a t e d 
a n a m a l g a m of p l a t i n u m w i t h n i t r i c ac id , a n d f o u n d t h a t si lver, m e r c u r y , a n d 
t h e b a s e - m e t a l s a r e d i s so lved whi l s t p l a t i n u m a n d gold a r e n o t d issolved. A. Seigle 
s u b j e c t e d t h e f ine ly -powdered ore t o t h e ac t ion of s t e a m u n d e r p re s su re in t h e 
p r e s e n c e of silicic or bor ic ac id a n d a soln . of ch lor ide of sod ium, ca lc ium, or 
m a g n e s i u m . I f t h e o re is n o t sufficiently sil icious, silica or bor ic acid is a d d e d 
t o i t . F o r s u c h p l a t i n u m c o n c e n t r a t e s , s o d i u m chlor ide a n d n i t r a t e a r e employed , 
a n d t h e n a s c e n t ch lo r ine p r o d u c e d is p a r t i c u l a r l y a c t i v e in c o n v e r t i n g t h e m e t a l s 
i n t o a so lub le f o r m . I f t h e p l a t i n u m ore is poor , i t shou ld be first t r e a t e d w i t h a 
soln . of p o t a s s i u m f e r r o c y a n i d e t h r o u g h w h i c h a i r is b lown, a n d t h e p r o d u c t is 
a f t e r w a r d s t r e a t e d u n d e r p r e s s u r e in a n a u t o c l a v e . W . G u n t h e r exposed t h e ore t o 
c a r b o n y l ch lo r ide u n d e r p ress , so a s t o c o n v e r t t h e p l a t i n u m i n t o a c a r b o n y l de r i va 
t i v e of t h e ch lo r ide , a n d t h e n l e ached t h e o re w i t h a su i t ab l e so lven t . 

The extraction of platinum from residues insoluble in aqua regia.—H. S t . C. 
Dev i l l e a n d H . D e b r a y 8 r e c o m m e n d e d fusing t h e res idues r ich in p l a t i n u m w i t h 
e n o u g h l e a d o x i d e t o m a k e a n a l loy of lead w i t h 25 p e r cen t , of p l a t i n u m , a long 
w i t h s a n d , a n d c a r b o n ; w i t h r e s idues w i t h b u t a smal l p r o p o r t i o n of p l a t i n u m , in 
a d d i t i o n t o t h e l ead ox ide , s o m e glass , l ime, a n d f luorspar were also employed . 
T h e r e s u l t i n g a l loy w a s t h e n fused w i t h ga lena , s and , a n d a n iron si l icate s a n d t o 
i so la te t h e p l a t i n u m . W . S a v e l s b e r g d iscussed t h e sub jec t . F o r F . W y a t t ' s 
o b s e r v a t i o n s , vide supra. R . Gi lchr i s t m e l t e d t h e ore -with lead ; B . G. KarpofF, 
w i t h b i s m u t h ; a n d E . Le id ie a n d Li. Quennessen , w i t h z inc. 

A . G u y a r d fused t h e p l a t in i f e rous res idue , insoluble in a q u a regia, w i th 3 t i m e s 
i t s w e i g h t of a m i x t u r e of e q u a l p a r t s of s o d i u m h y d r o x i d e a n d n i t r a t e , a t a b r i g h t 
r e d - h e a t , i n a t h i c k w r o u g h t - i r o n cruc ib le , for a b o u t an h o u r . T h e m i x t u r e should 
be wel l s t i r r e d w i t h a n i r on s p o o n d u r i n g t h e l as t 20 m i n u t e s , a n d finally p o u r e d 
i n t o a n i n g o t m o u l d . T h e p r o d u c t is boi led w i t h wa te r , a n d t h e soln. c o n t a i n s s o d i u m 
o s m a t e . T h e w a s h e d r e s idue is t r e a t e d w i t h a q u a regia, w h e n osmi r id ium r e m a i n s 
u n d i s s o l v e d . T h e soln . c o n t a i n s i ron , copper , lead, i r id ium, r h o d i u m , r u t h e n i u m , 
a n d p l a t i n u m . T h e excess of a q u a regia is r e m o v e d b y e v a p o r a t i o n , a d d i n g some 
w a t e r a n d h y d r o c h l o r i c ac id e v e r y n o w a n d a g a i n t o r e m o v e t h e n i t r ogen oxides . 
T h e soln . is t h e n acidified w i t h hydroch lo r i c ac id a n d t r e a t e d w i t h h y d r o g e n su lph ide , 
a t a t e m p , of 70° , for a b o u t 15 h r s . I f t h e mo the r - l i quo r is coloured on ly a pa l e 
ye l low b y t h e d i sso lved i r i d i u m su lph ide , i t is filtered, a n d t h e p rec ip i t a t e is t r e a t e d 
w i t h cone , s u l p h u r i c ac id w h i c h c o n v e r t s t h e su lphur , a n d t h e su lphides of coppe r 
a n d l ead i n t o s u l p h u r d i o x i d e a n d soluble s u l p h a t e s . T h e m i x t u r e is d iges ted w i t h 
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w a t e r , filtered, a n d w a s h e d u n t i l t h e wash ings a r e free f rom c o p p e r a n d i r o n . 
N i t r i c acid is first a d d e d t o t h e p r ec ip i t a t ed su lph ides of t h e p l a t i n u m m e t a l s , a n d 
t h e n hydroch lo r ic acid. T h e soln. is boiled, a n d t h e lead ch lo r ide filtered f r o m t h e 
cold l iquid- T h e soln. is t h e n t r e a t e d w i t h a m m o n i u m ch lor ide in t h e u s u a l w a y . 

E . Wiche r s a n d co-workers obse rved t h a t t h e res idue c o n t a i n s m a i n l y r h o d i u m , 
i r id ium, r u t h e n i u m , a n d osmi r id ium, a n d c a n b e t r e a t e d b y one of t h e fol lowing 
processes : (i) I f r h o d i u m is p r e d o m i n a n t , t h e d r i e d r e s idue c a n b e i n t i m a t e l y 
m i x e d w i t h 2*5 t imes i t s weight of s o d i u m chlor ide , a n d h e a t e d t o du l l r ednes s i n 
a c u r r e n t of chlor ine. Th i s c o n v e r t s r h o d i u m i n t o a soluble s o d i u m r h o d i u m 
chlor ide , a n d some of t h e i r i d ium is l ikewise c o n v e r t e d i n t o a soluble d o u b l e ch lo r ide , 
b u t i r id ium is less readi ly a t t a c k e d t h a n r h o d i u m , (ii) I f i r i d i u m is p r e d o m i n a n t , 
t h e res idue is fused a t 600° t o 700° w i t h 3 p a r t s of s o d i u m h y d r o x i d e a n d 1 p a r t 
of sod ium dioxide in a silver, nickel , o r i r on d i sh . S o m e i r i d i u m fo rms a bas ic 
i r ida te , b u t m o s t r e m a i n s insoluble in w a t e r , b u t so luble in h o t , cone , h y d r o c h l o r i c 
acid. T h e r u t h e n i u m r e m a i n s in t h e aq . soln. of t h e fused m a s s . R h o d i u m is 
n o t r ap id ly a t t a c k e d b y t h e a lka l i fusion, a n d t h a t t r e a t m e n t m a y b e a l t e r n a t e d 
w i t h t h e sod ium chlor ide a n d ch lor ine m e t h o d u n t i l all t h e inso luble m a t e r i a l is 
conve r t ed i n to a soluble fo rm. T h e m i x e d soln. of i r i d ium, r u t h e n i u m , a n d o s m i u m 
can be neu t r a l i zed w i t h hyd roch lo r i c or su lphu r i c ac id a n d boi led w i t h a l i t t l e 
alcohol , a n d t h e smal l a m o u n t of m e t a l r e m a i n i n g in soln. c a n b e r ecove red b y t h e 
hydroch lo r ic acid-zinc r educ t i on . 

W h e n t h e mixed i r i d i u m a n d r h o d i u m chlor ides c o n t a i n m o r e i r i d i u m t h a n 
r h o d i u m , t h e soln. is t r e a t e d w i t h chlor ine t o oxidize t e r v a l e n t i r i d i u m t o t h e 
q u a d r i v a l e n t s tage , a n d c o n c e n t r a t e d b y e v a p o r a t i o n u n t i l ove r 50 g r m s . of t h e 
t w o m e t a l s a re p resen t pe r l i t re . E n o u g h a m m o n i u m chlor ide is a d d e d t o prec ip i 
t a t e a m m o n i u m chloro i r ida te , wh ich m a y also c o n t a i n r h o d i u m . A la rge excess of 
a m m o n i u m chlor ide s u b s e q u e n t l y in ter feres w i t h t h e p r e c i p i t a t i o n of r h o d i u m . 
T h e i r i d i u m stil l p r e s e n t in t h e m o t h e r - l i q u o r c a n b e r ecove red b y e v a p o r a t i n g t h e 
soln. t o d ryness , t o e l imina t e a n excess of ac id w h i c h would in te r fe re w i t h t h e 
s u b s e q u e n t s e p a r a t i o n of r h o d i u m . T h e res idue is e x t r a c t e d w i t h w a t e r , a n d 
filtered f rom t h e i m p u r e a m m o n i u m ch lo ro i r ida te . T h e filtrate c o n t a i n i n g n o t 
m o r e t h a n 50 g r m s . of r h o d i u m p e r l i t re is boi led a n d t r e a t e d w i t h s o d i u m n i t r i t e . 
Th i s r e a g e n t first neu t ra l i zes t h e acid p r e s e n t a n d r e a c t s w i t h a m m o n i u m chlor ide 
t o form a m m o n i u m n i t r i t e , wh i ch decomposes in t h e h o t so lu t ion . R h o d i u m a n d 
t h e o t h e r p l a t i n u m me ta l s , a s well a s c e r t a i n base m e t a l s , a r e c o n v e r t e d t o soluble 
d o u b l e n i t r i t e s , whi le o t h e r base m e t a l s , n o t a b l y i ron a n d t i n , a r e p r e c i p i t a t e d a s 
h y d r o x i d e s . H e a t i n g is c o n t i n u e d a n d m o r e s o d i u m n i t r i t e a d d e d u n t i l t h e co lour 
of t h e so lu t ion becomes yel low or l igh t b r o w n . T h e p r e c i p i t a t e is filtered oft* a n d 
t r e a t e d for t h e r ecove ry of t h e smal l a m o u n t s of p l a t i n u m m e t a l s w h i c h i t m a y 
c o n t a i n . A m m o n i u m ch lor ide is a d d e d t o t h e well-cooled filtrate t o p r e c i p i t a t e 
a m m o n i u m r h o d i u m n i t r i t e . T h e g r a n u l a r , w h i t e or yel lowish sa l t is s e p a r a t e d 
b y filtration, w a s h e d w i t h w a t e r a n d dr ied , or d isso lved i n hyd roch lo r i c ac id for 
fu r the r pur i f ica t ion . I t is n o t s u i t a b l e for d i r e c t i gn i t i on t o sponge . R e s i d u a l 
m e t a l s a re r ecove red f rom t h e filtrate b y m e a n s of h y d r o g e n su lph ide . 

The recovery of platinum from parted gold and silver.—M. P e t t e n k o f e r , 9 

L . Opificius, J . W . KIeve r , a n d T . U l k e d i scussed m e t h o d s for r ecove r ing t h e 
p l a t i n u m f rom p a r t e d g o l d — 8 . 2 3 , 4 . M. P e t t e n k o f e r r e c o m m e n d e d t h e fol lowing 
process for r ecover ing t h e p l a t i n u m f rom t h e s lags p r o d u c e d b y m e l t i n g t h e p a r t e d 
gold w i t h n i t r e — o r m a y b e w i t h p o t a s s i u m h y d r o s u l p h a t e . T h e p l a t i n u m col lec ts 
in t h e slag a s p o t a s s i u m p l a t i n a t e . 

The slag (8 par ts) is in t imate ly mixed with galena (2 par ts ) , sodium t a r t r a t e (1 pa r t ) , 
dry sodium carbonate (4 par t s ) , and powdered glass (2 par ts ) , and added in small port ions 
a t a t ime to a red-hot crucible. The bu t ton of lead which is formed collects the p la t inum 
metals and gold. The lead alloy is dissolved in ho t a q u a regia, and t h e soln. is hea ted on 
a sand-bath to drive off t he nitr ic acid. The cold soln. is filtered and the precipi tated lead 
and silver are washed with water . The gold is precipi ta ted by ferrous chloride or su lphate ; 
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a n d t h e filtrate i s t r e a t e d w i t h i r o n t o p r e c i p i t a t e t h e p l a t i n u m . T h e p r e c i p i t a t e is bo i l ed 
w i t h n i t r i c a c i d , d i s s o l v e d i n a q u a r eg i a , a n d t h e p l a t i n u m p r e c i p i t a t e d b y a m m o n i u m 
c h l o r i d e i n t h e u s u a l w a y . 

E . F r i w o z n i k used zinc a s a col lector for t h e p rec ious m e t a l s . H e r e t h e gold 
c o n t a i n i n g p l a t i n u m is m e l t e d w i t h a b o u t 3 t i m e s i t s we igh t of z inc, a n d t h e 
g r a n u l a t e d a l loy t r e a t e d w i t h s u l p h u r i c ac id t o dissolve o u t t h e z inc . T h e w a s h e d 
p r o d u c t is t h e n t r e a t e d w i t h n i t r i c ac id of s p . gr . 1-199 t o e x t r a c t t h e si lver, a n d 
aga in w a s h e d . T h e r e s idua l g o l d - p l a t i n u m al loy is d issolved in a q u a regia , first 
a t o r d i n a r y t e m p . , a n d a f t e r w a r d s w a r m e d . P l a t i n u m a lone r e m a i n s undisso lved . 
T h e soln . c o n t a i n i n g gold w i t h a smal l p r o p o r t i o n of p l a t i n u m is m i x e d w i t h 
hyd roch lo r i c ac id , a n d e v a p o r a t e d i n a d i sh t o d r i v e off n i t r o u s fumes . T h e 
p r o d u c t is d i sso lved in w a t e r , a n d t h e p l a t i n u m p r e c i p i t a t e d w i t h a m m o n i u m 
ch lor ide ; a n d t h e n i t r a t e is t r e a t e d w i t h fe r rous s u l p h a t e t o p r ec ip i t a t e gold. 

T h e s e p a r a t i o n of p l a t i n u m a n d gold h a s b e e n also d iscussed b y J . P . J . d 'Arce t , 
N . AwerkejefT, W . B e t t e l , H . Ca rmichae l , M. C h a u d e t , F . P . D e w e y , H . F r e u d e n -
berg , P . J a n n a s c h a n d O. v o n M a y r , H . v o n J i i p t n e r , G. K e m p , L . Gr. Kol lock, 
O. Kr l i s s a n d L . Hof fman , F . Myl ius a n d C. H u t t n e r , H . P i r n g r u b e r , TG. P r iwozn ik , 
A. T). v a n R i e m s d i j k , E . F . S m i t h a n d F . M u h r , L.. V a n i n o a n d L . S e e m a n n , 
R. W i l l s a t t t e r , a n d E . Wohlwi l l . 

T h e react-very of p l a t i m i m f rom a c c u m u l a t i o n s f r o m alcoholic* w a s h i n g s in p o t a s s i u m 
d e t e r m i n a t i o n s b y t h e c h l o r o p l a t i n a t o p r o c e s s i n v o l v e s d i s t i l l ing off t h e a lcoho l , a n d 
t r e a t i n g a n a q . so ln . w i t h s o m e r e d u c i n g a g e n t s u n l i g h t , h y d r o g e n , s o d i u m f o r m a t e , 
s u g a r , g l v c e r o l , z inc , p l a t i n u m - a l u m i n i u m c o u p l e , e t c . T h o s u h j e c t w a s d i scussed b y 
A. B e r t h o l d , 1 0 A . W . B l a i r , R . B o t t g e r , C. B r i m n e r , J . C h a m b e r s a n d Fl. J i . T a t l o c k , 
W . D i t t m a r a n d J . M c A r t h u r , K. I>uvil l ier , G. J . H o u g h , T . K n o s o l , G. K r a u s o , L . Opifieus, 
L . V . P a r i s o t , E . A . S m i t h , A . K. S m o l l , H . P r e c h t , .J. P o s t . H . C. W e b e r , H . W . Wi ley , 
hi. H . R e e r i n k , J . O . W h i t e l e y a n d C. D i e t z , a n d W . C. Zeise . T h e r e c o v e r y of p l a t i n u m 
f rom o t h e r r e s i d u e s w a s d i s c u s s e d b y TC. L . H a l d e s c h w i e l e r a n d L . A . M i k e s k a , F . B a y e r , 
R . B o t t g e r , A . S t i e b e l , W . S a v e l s b e r g , T . LIlke, C. W . D a v i s , G. C. W i t t s t e i n , H . Wolffram, 
IT. S c h w i t t e r , W . S t e i n , a n d F . W . S t e i n m e t z . 
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§ 4. The Purification of Platinum 
E i n e T r e n n u n g de r P l a t i n o l e m e n t e zu d e n schwie r igs t en A u f g a b e n d e r C h e m i e g e h o r t . — 

U . K A Y S K R . 

As ind ica ted b y E . P e c h a r d , 1 t h e sepa ra t ion of t h e m e t a l s w h ich a c c o m p a n y 
p l a t i n u m in p l a t i n u m ores is une operation tres delicate. One difficulty is d u e t o t h e 
fact t h a t t h e p roper t i e s of some of t h e combina t i ons a re v e r y different f rom t h o s e 
of t h e ind iv idua l me ta l s . T h u s , i r id ium a n d r h o d i u m alone a r e n o t a t t a c k e d b y 
cold, cone, a q u a regia, b u t t h e y dissolve w h e n al loyed w i t h ce r t a in p r o p o r t i o n s of 
p l a t i n u m . Conversely, a n a l loy of p l a t i n u m a n d i r id ium is n o t a t t a c k e d b y a q u a 
regia w h e n sufficient i r id ium is p resen t . Again , p l a t i n u m is n o t a t t a c k e d b y cone, 
n i t r i c acid, b u t i t dissolves read i ly in t h i s acid w h e n i t is a l loyed w i t h ce r ta in 
p ropor t ions of si lver (G. v o n Sickingen) , zinc ( H . V. Collet-Descotils) , or lead (H . S t . 
C. I)evil le a n d H . D e b r a y ) . M a n y schemes h a v e been devised for t h e qua l i t a t i ve 
recogni t ion of t h e m e t a l s p re sen t i n a g iven spec imen of commerc ia l p l a t i n u m , 
or in p l a t i n u m ores. W . Ger lach , a n d H . E . S t a u s s discussed t h e m o s t sensi t ive 
lines for t h e spectroscopic de t ec t ion of Si, F e , I r , Ni , Os, P d , P t , R h , a n d R u in 
p l a t i n u m meta l s . T h e ore or m e t a l c a n be " opened u p " b y d issolu t ion in a q u a 
regia, b y dissolut ion in mo l t en silver or lead a n d t h e al loy dissolved in acid ; o r t h e 
ore can be dissolved in mo l t en sod ium dioxide , in a nickel crucible , a n d t h e cold mass 
dissolved in t h e acid. 
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§ 5. Qualitative Recognition of the Platinum Metals 

F . Myl ius a n d R . D i e t z g a v e a p l a n in -which t h e m i x e d ch lor ides a r e boi led i n a 
dis t i l l ing flask 'with di l . n i t r i c ac id a n d t h e d i s t i l l a t e col lected i n a soln . of s o d i u m 
h y d r o x i d e . I f o s m i u m is p r e s e n t , t h e l iqu id b e c o m e s ye l low since o s m i u m t e t r o x i d e 
dist i ls o v e r -with t h e s t e a m . T h e r e s idua l l i qu id is s h a k e n w i t h e t h e r t o e x t r a c t 
a n y gold ch lo r ide w h i c h col lects i n t h e e t h e r e a l l aye r . T h e l i qu id is t h e n boi led 
wi th a m m o n i u m a c e t a t e a n d formic ac id for seve ra l h o u r s in a flask fitted w i t h a 
reflux condense r , a n d t h e b l ack p r e c i p i t a t e is w a s h e d , d r i e d , a n d h e a t e d t o r edness 
in h y d r o g e n . T h e r e s idue is w a s h e d w i t h h y d r o c h l o r i c acid , m i x e d w i t h s o d i u m 
chlor ide , a n d i g n i t e d i n ch lo r ine . T h e p r o d u c t is d i sso lved in w a t e r a n d t r e a t e d 
wi th a m m o n i u m ch lo r ide , a p r e c i p i t a t e c o n t a i n s t h e p l a t i n u m , i r i d ium, a n d 
r u t h e n i u m , wh i l s t p a l l a d i u m a n d r h o d i u m r e m a i n i n soln. ( p r ec ip i t a t e s t o left, 
filtrates t o r i gh t ) : 

T r e a t so ln . w i t h N H 4 C l 
1 ... 

A d d h y d r o x y l a m i n e t o t h e h o t a q . so ln . J i l vapora t e t o d r y n e s s w i t h e x c e s s N H 4 C l ; 
of p r e c i p i t a t e a n d t h e n N H 4 C l e x t r a c t w i t h w a r m N H 4 C l a n d cool 

J . _ • I 
Platinum E v a p o r a t e ; r e d u c e d r y Rhodium Palladium 

r e s i d u e i n H 2 ; fuse w i t h 
K O H -h K N O 3 ; e x t r a c t 
w i t h w a t e r 

I 
M i x w i t h N a C l : h e a t D i s t i l filtrate i n Cl a ; 

in Cl 2 ; a d d N H 4 C l ; t o vo la t i l i ze R u O 4 
p r e c i p i t a t e J 

4, I 
Iridium Ruthenium 

P l a n s w e r e a l so g iven b y N". A. Tananaef f a n d K . A . Dolgoff, S. IT. S c h e m -
t s c h u s c h n y a n d co -worke r s , I . W a d a a n d co-workers , a n d W . Grau l i ch . S. C. O g b u r g 
gave t h e fol lowing g r a v i m e t r i c s c h e m e for t h e s e p a r a t i o n of t h e s ix p l a t i n u m m e t a l s 
p r e s e n t a s ch lo r ides in d i l . h y d r o c h l o r i c ac id (7 t o 8 c.c. H C l p e r 1OO c.c. of soln.) : 

A d d 1 p e r c e n t , a l coho l i c so ln . of d i m e t h y l g l y o x i m e 
in co ld ; f i l ter 

4r I 
Palladium, a s A d d e x c e s s 2 p e r cen t , a l coho l i c so ln . ot-furil-

P d ( C 4 H 7 O 8 N a ) 2 d i o x i m e ; a d d a l c o h o l IO p e r c e n t , of t o t a l 
v o l u m e ; bo i l ; a n d f i l ter 

Platinum, a s C o n c e n t r a t e so ln . b y e v a p o r a t i o n ; a d d H C l 
J ? t ( C X 0 H 7 O 4 N a ) a a n d N a C l O 8 t o r e m o v e e x c e s s o x i m e s ; a d d 

a lcohol ic so ln . K N O 8 u n t i l l i q u i d is a l k a l i n e ; 
bo i l ; l e t s t a n d o v e r - n i g h t ; fi l ter 
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Rhodium, a s 
K8Rh(ISTO2). 

Bo i l to remove nitrogen ox ides a n d a lcoho l ; 
acidify w i t h HCl ; e v a p o r a t e near ly t o 
dryness ; d i lute ; a d d alcohol ic N a O H ; 
boi l ; filter 

Ruthenium, as 
R u 2 O s . 3 H j O 

Treat residual Ir and Os meta l s 
w i t h a fresh soln. of NaOCl ; filter 

E v a p o r a t e t o r e m o v e a lcohol ; acidify -with 
HCl ; add seine ; filter 

R e j e c t 

Iridium Acidify w i t h HCl ; 
a d d zinc dus t ; filter 

I 
Osmium Rejec t 

F o r c o n f i r m a t o r y t e s t s o f t h e d i f f erent m e t a l s vide t h e a n a l y t i c a l r e a c t i o n s o f 
t h e d i f ferent m e t a l s , a n d T a b l e I . I n t h e o l d e r p r o c e s s for t h e r e c o g n i t i o n o f t h e 
p l a t i n u m m e t a l s , h y d r o g e n s u l p h i d e is p a s s e d i n t o a h o t , ac id i f i ed s o l n . o f t h e 

T A B L E I . — R E A C T I O N S O F S A L T S O F T H E P L A T I N U M M E T A L S 

Colour 

H8S at 18° (I min.) 
N2H at 80° (I min.) 

Amm. sulphide . 

Kthyl mercnptan 
(1 : 100). 

Warm NH 4 OH . 

Sat. soln. NH4Cl 
Alkali lye . 

Sat. soln. KCl . 

Soln. K I (1 : 1OtK)) 

Soln. HgCJy2 

Soln. KCyS (I : IOOO) 
Soln. Na2CC)3 . 

Soln. N2H4-HCl 
(1 : IOOO) 

Soln. dimethylglyoxime 
HCl aoln. cobaltic 

luteoohlorido 

Ruthenium 

Dark brown 

No pp. 
Bluish- black 

Dark brown 
pp. ; soluble 

in excess 
Slow brown 

PP. 
Cireen colour 

"Brown pp. 
Black pp. ; 
insoluble in 

excess 

Violet cryst. 

Nil 

Nil 
Dark violet 

"Dark brown 

Yellow 

Nil 
Nil 

Rhodium 

Red 

No pp. 
Dark brown 

Dark brown 
pp.; insoluble 

in excess 
Slow yellow 

PP-
Slow 

decoloriza-
tion 

No pp. 
Yellow pp. ; 

soluble in 
excess 

Red cryst. 
pp. 
Nil 

Nil 
Yellow 

Yellow 

Yellow 

Nil 
Reddish 
colour 

Palladium 

Brown ish -
yellow 

Brown pp. 
Dark brown 

Black pp. ; 
insoluble in 

excess 
Yellow pp. 

Decoloriza-
tion 

No pp. 
Yellowish 

brown ; 
soluble in 
in excess 

Red cryst. 
pp. 

Dark pp. 

White pp. 
Nil 

Yellowish -
brown 

Black pp. 

Yellow pp. 
Nil 

Osmium 

Oold-yellow 

No pp. 
Black 

Dark brown 
pp. ; insoluble] 

in excess 
Nf) change 

Yellowish-
brown pp. 

Red pp. 
Brownish-

red pp. 

Brown 
cryst. pp. 

Nil 

Nil 
Nil 

Black 

Nil 

Nil 
Nil 

Iridium 

Dark brown 

No. pp. 
Brown 

turbidity 
Brown pp. ; 
soluble in 

excess 
Slow 

docoloriza-
tion 

Black pp. 
Green soln. ; 

brownish-
black pp. 

Brownish-
red pp. 
Yellow 
colour 

Nil 
Decoloriza-

tion 
Yellow 

Yellow 

Nil 
Brownish 

colour 

Platinum 

Pale yellow-
No pp. 

Dark brown 

Brown pp. ; 
soluble in 

excess 
Pale yellow 

Slow 
deeoloriza-

tion 
Yellow pp. 

Dark brown 
pp. 

Yellow pp. 

Slow reddish-
brown pp. 

Nil 
Intense 
yellow 

Nil 

Black pp. 

Nil 
Nil 

c h l o r i d e s u n t i l p r e c i p i t a t i o n i s c o m p l e t e . T h e p r e c i p i t a t e i s d i g e s t e d w i t h w a r m 
s o l n . o f y e l l o w a m m o n i u m s u l p h i d e . R u t h e n i u m , r h o d i u m , p l a t i n u m , a n d o s m i u m 
a r e n o t d i s s o l v e d ; p l a t i n u m , i r i d i u m , a n d g o l d m i x e d w i t h a r s e n i c , a n t i m o n y a n d 
t i n p a s s i n t o s o l n . I f t h e s e t h r e e e l e m e n t s a r e p r e s e n t , t h e filtrate i s t r e a t e d 
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w i t h hydroch lo r i c ac id t o p r e c i p i t a t e su lph ides . T h e p r e c i p i t a t e is fused w i t h a 
m i x t u r e of s o d i u m c a r b o n a t e a n d n i t r a t e a n d w a s h e d w i t h w a t e r t o r e m o v e 
s o d i u m a r s e n a t e . R e d u c e w i t h z inc a n d hyd roch lo r i c ac id , a n d boil w i t h h y d r o 
chlor ic ac id t o r e m o v e t i n ; boi l t h e res idue w i t h n i t r i c a n d t a r t a r i c ac ids t o 
r e m o v e a n t i m o n y (filtered sol ids t o left, filtrates t o r igh t ) : 

P r e c i p i t a t e w i t h H 8 S ; e x t r a c t w i t h 
w a r m , ye l low a m m o n i u m s u l p h i d e ; filter 

F u s e in so lub le p a r t w i t h K O H -f- KlClO3 ; Af te r t h e r e m o v a l of S b , A s , a n d S n h e a t t h e 
e x t r a c t w i t h w a t e r ; f i l ter r e s i d u e t o r e d n e s s ; d ige s t w i t h d i l . a q u a reg ia 

I g n i t e i n H 2 ; w a s h N e u t r a l i z e w i t h N H O 3 ; Iridium E v a p o r a t e t o d r y n e s s 
w i t h H N O 8 ; d i g e s t f i l ter w i t h exces s N H 4 C l ; 
w i t h a q u a r e g i a | e x t r a c t w i t h a lcoho l 

I _ 4 1 _ J 
I I Ruthenium D i s t i l w i t h H N O 3 ; | I 
4, J ye l low d i s t i l l a t e Platinum Gold 

Rhodium E v a p o r a t e t o d r y - ^ 
n e s s ; d i s so lve i n Osmium 
w a t e r ; n e u t r a l i z e 
w i t h N a 2 C O 8 ; 
a d d H g C y 2 ; w h i t e 
p r e c i p i t a t e 

4-
Pa l lad ium 

§ 6. Quantitative Determination of the Platinum Metals 
T h e m e t h o d s ava i l ab le for t h e d e t e r m i n a t i o n of t h e p l a t i n u m m e t a l s w h e n 

assoc ia ted w i t h one a n o t h e r in ore , or in al loy, a r e s o m e w h a t compl i ca t ed . T h e 
p ioneer w o r k w a s d o n e b y W . H . Wol l a s ton , L . N . Vauque l in , A. Laugie r , L». R . von 
Fe l l enberg , H . H e s s , H . V. Collet-Descot i ls , F . D o b e r e i n e r a n d F . Weiss , J . Persoz , 
E . F r e m y , C. Ridolfi , F . Woh le r , a n d J . J . Berzel ius . T w o genera l schemes a r e 
i nd i ca t ed below. T h e p r o c e d u r e is necessar i ly modified accord ing t o t h e n u m b e r 
a n d n a t u r e of t h e m e t a l s w h i c h h a v e t o be i so la ted . O t h e r s chemes h a v e been 
discussed b y H . Arno ld , R . B u n s e n , A. Classen, C. Claus, W . Crookes , H . S t . C. 
Devi l le a n d H . D e b r a y , H . S t . C. Devi l le a n d J . S. S t a s , O. W . Gibbs , L,. W o h l e r 
a n d L . Metz , H . C. H o l t z , L . D u p a r c , V. R e k s h i n s k y , R . J a g n a u x , E . V. Kouk l ine , 
M. C. Lea , E . Leidie , E . Leidie. a n d L». Quennessen , J . W . Mellor, F . Myl ius a n d 
R . D ie t z , O. E . SwjaginzefF, F . Myl ius a n d F . F o r s t e r , E . Pocha rd , L . Quennessen , 
L . E . R i v o t , T . Wi Im, a n d M. W u n d e r a n d V. Thu r inge r . 

H . C. H o l t z modified t h e s c h e m e of H . S t . C. Devi l le a n d co-workers ; a n d t h e 
following ou t l ine s cheme is M. W u n d e r a n d V. Th i i r inger ' s modif ica t ion on ore 
con t a in ing i ron , copper , gold, r h o d i u m , pa l l ad ium, i r id ium, p l a t i n u m , osmi r id ium, 
a n d s a n d (solids t o left, soln. t o r ight ) : 

D i g e s t w i t h h o t a q u a r e g i a 

F u s e r e s i d u e w i t h b o r a x a n d s i lve r ; Bo i l t o r e m o v e H N O a ; a d d C l 2 - w a t e r ; 
d i g e s t b u t t o n of m e t a l w i t h n i t r i c e v a p o r a t e a t low t e m p , t o d r y n e s s ; 
a c id . T h e r e r e m a i n s u n d i s s o l v e d d i g e s t w i t h w a t e r ; a d d excess N H 4 C l 

i I 
Osmiridium [ ] 

I g n i t e a n d we igh a s P t 4- I r ; B o i l w i t h d i m e t h y lg lyox ime 
d i g e s t w i t h a q u a r eg ia I 

j } 
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4-
Iridium A d d N H 4 C I ; ign i t e 

Platinum 

Gold N e a r l y n e u t r a l i z e w i t h N H , ; 
a d d d i m e t h y l g l y o x i m e 

I g n i t e p r e c i p i t a t e 
•r 

Palladium 

R e d u c e w i t h 
Z n - f H C l 

^ 

Diges t w i t h d i l . H N O 8 ( I : 1) SoIn. c o n t a i n s 
4-

Iron 
F u s e w i t h K H S O 4 ; e x t r a c t 

•with cone . HCl 

R e s i d u e c o n t a i n s t r ace s 
I r a n d P t , a n d these a r e 
s e p a r a t e d a s a b o v e 

1 

E v a p o r a t e w i t h H C l t o r e m o v e 
H N O 3 , a n d d e t e r m i n e 

Copper 
A d d Z n t o p r e c i p i t a t e 

Ir 
Rhodium 

The osmir id ium m a y be dissolved in m o l t e n sod ium d iox ide—as i n d i c a t e d in 
connect ion wi th r u t h e n i u m (q.v.)—in a nickel crucible , a n d t h e cold m a s s d issolved 
in hydrochlor ic acid, a n d t h e soln. t r e a t e d a s j u s t i nd i ca t ed for t h e p l a t i n u m m e t a l s . 
T h e ore can be t r ea t ed w i t h h o t a q u a regia, a n d a n y insoluble res idue fused w i t h 

Dis t i l t h e soln. in a c u r r e n t of Cl2 

Boi l t o r e m o v e ch lor ine ; 
a d d N H 4 C l , a n d t w o -

t h i r d s vol . of a lcohol 

I g n i t e ; e x t r a c t 
w i t h a q u a 

reg ia 

N e a r l y n e u t r a l i z e 
w i t h N H 4 O H ; 

p a s s H 2 S 

Collect d i s t i l l a t e in s o d a lye ; 
p a s s H 2 S ; w a s h a n d d r y 
p r e c i p i t a t e ; h e a t in o x y g e n 

R e d u c e r e s i d u e Col lect vo l a t i l e p a r t in 
in h y d r o g e n s o d a lyo ; r e d u c e w i t h Al 

4- 4-
Ruthenium Osmium 

I n s o l u b l e c o n t a i n s 
R h + I r . f u s e w i t h 
K H S O 4 ; e x t r a c t 
w i t h -water a n d dil . 
H 8 S O 4 

A d d N H 4 C l t o 
p r e c i p i t a t e t r a c e 
of P d a n d l 3 t . 
I g n i t e 

4-
Platinum 

D i g e s t p re - E v a p o r a t e so ln . t o d r y n e s s 
c i p i t a t e w i t h w i t h H N O 3 ; i g n i t e ; w a s h 
HCl o u t iron a n d nickel w i t h 

H C l ; i g n i t e r e s i d u e for 
A u + R h 

I n s o l u b l e c o n t a i n s I r a n d 
t r a c e R h . Disso lve in a q u a 
r eg i a ; e v a p o r a t e t o d r y 
n e s s a t 120° ; d i sso lve in 
w a t e r ; p r e c i p i t a t e w i t h 
M g ; i g n i t e ; e x t r a c t -with 
d i l . H 8 S O 4 , t h e n w i t h d i l . 

a q u a reg ia , a n d re s idue 
•ir 

Iridium 

Boi l w i t h N a 2 C O 8 
acidify w i t h H C l 

d r y , a n d ign i t e 

A d d TCCl a n d a lcohol 
t o t h e soln . 

T h e p r e c i p i t a t e T h e so ln . 
of K 2l*dCl4 con- c o n t a i n s 

t a i n s 4-
4- Copper 

Palladium 

D i g e s t al l t h r e e r e s i d u e s i n a q u a 
r eg ia ; t h e go ld d i s so lves 

I n s o l u b l e 

Rhodium 

F i l t r a t e c o n t a i n s 
4-

Gold 
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sodium dioxide ; t h e cold cake can be dissolved in hydrochloric acid, and the t w o 
soln. mixed . The following meta l s m a y be present : ruthenium, rhodium, 
pal ladium, osmium, iridium, and plat inum, as well as gold, copper, and iron along 
•with nickel derived from t h e crucible. The scheme recommended by J . W. Mellor, 
for a n ore or a l loy containing ruthenium, rhodium, pal ladium, osmium, iridium, 
and p la t inum, as well a s gold, iron, and nickel derived from the crucible, is as 
shown at foot of preceding page (solids on left, soln. on right) . 

E . t ieidie m i x e d the ore w i t h sodium chloride, and heated the mixture to redness 
in a current of chlorine : 

E x t r a c t with, water 
I 

R e s i d u e : A g a n d Bi A d d e x c e s s N a N O 2 ; boil ; 
t reat w i t h N a 2 C O 3 

R e s i d u e : P b , Cu, F e , A u Soln. h a s the s i x p l a t i n u m 
mota l s . D i s t i l in chlorine 

Acidi fy soln. A d d N a N O 3 
a n d sa turate w i t h N H 4 C l 

A d d H C l ; t h e ru then ium forms RuCl 3 . 
Alcohol ic soda lye reduces the o s m i u m 

t o form s o d i u m o s m a t e 

Contains Ir, R h . 
Transform ni
tr i tes t o chlor
i d e s ; a d d N H 4 C l 

Conta ins P t , P d ; evaporate t o dry
ness ; transform nitr i te to chloride ; 
calcine ; d i s so lve in a q u a regia ; 
reduce PdCl 4 t o P d C l 2 ; sa turate 

w i t h NH 4Cl 

Osmium Ruthenium 

(NH 4 ) 2 IrCl 6 E v a p o r a t e t o dry- ( N H 4 ) P t C l 8 
I ness and reduce for I 
I 4, I 

Iridium Rhodium Platinum 

A d d H g ( C N ) 2 

Palladium 

F . Mylius and A. Mazzucchell i obtained good results in tes t analyses with the 
following scheme (precipitation t o left, soln. t o right) : 

Saturate soln. w i th N H 4 C l 
I 

Prec ip i ta te of 
Tr, P t , P d , R u 

Ir 
Ir id ium 

I g n i t e m i x e d prec ip i tates 
w i t h N a N O 8 ; w a s h w i t h 

w a t e r 

E v a p o r a t e wi th H N O 3 ; 
ex t rac t w i th dil. H N O 3 

Treat filtrate -with 
H 9 S a t 18° 

E x t r a c t inso luble 
w i t h dil. a q u a regia 

Ruthenium I g n i t e ; ex t rac t 
1Wi t h formic ac id 

Treat w i t h H 2 S in h o t 
soln. (80°) 

4 ~ ~ "I I I 4-
Iridium E v a p o r a t e w i t h N H 4 C l E x t r a c t w i t h e ther B l u e filtrate Rhodium 

M 1 I „ 4-
{, J Gold Copper 

Platinum Add HgCy8 for 

4r 
Iron, 
Zinc, 

Nickel, 
Cobalt 

Palladium 
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I n o rde r t o o b t a i n p l a t i n u m of a h igher deg ree of p u r i t y , J . J . Be rze l ius *-
neu t ra l i zed a soln. of p l a t i n u m i n a q u a reg ia b y m e a n s of l ime , o r a m m o n i a , 
s a t u r a t e d t h e l iquid w i t h h y d r o g e n su lph ide , a n d a l lowed i t t o s t a n d for a f ew 
d a y s i n a closed flask. T h e l iqu id w a s filtered f rom t h e o s m i u m s u l p h i d e , a n d t h e n 
t r e a t e d w i t h p o t a s s i u m chlor ide . T h e p r e c i p i t a t e w a s w a s h e d w i t h a so ln . of 
p o t a s s i u m chlor ide un t i l t h e wash ings were free f rom i r o n ch lo r ide . T h e d r y 
p r ec ip i t a t e was h e a t e d w i t h twice i t s we igh t of p o t a s s i u m c a r b o n a t e u n t i l i t b e g a n 
t o fuse. T h e cold p r o d u c t was w a s h e d w i t h w a t e r , a n d t h e n w i t h di l . h y d r o c h l o r i c 
ac id . T h e m i x t u r e of p l a t i n u m a n d i r i d i u m ox ide w a s co l lec ted o n a filter-paper, 
washed , a n d dr ied . T h e g r e a t e r p a r t of t h e p l a t i n u m w a s e x t r a c t e d f r o m t h e 
m i x t u r e b y w a r m , dil . a q u a regia , a n d t h e r e m a i n d e r of t h e p l a t i n u m w a s t a k e n 
u p w i t h cone, a q u a regia, c o n t a i n i n g a l i t t le s o d i u m ch lor ide t o p r e v e n t t h e r e d u c t i o n 
of t h e p la t in ic chlor ide d u r i n g t h e e v a p o r a t i o n . T h e soln . w a s t r e a t e d w i t h 
p o t a s s i u m chlor ide , a n d t h e d r y p r e c i p i t a t e so o b t a i n e d w a s g e n t l y h e a t e d w i t h 
d r y sod ium c a r b o n a t e u n t i l t h e m a s s b l a c k e n e d a n d b e g a n t o fuse. T h e p r o d u c t 
con ta in ing meta l l ic p l a t i n u m a n d t h e oxides of r h o d i u m a n d i r i d i u m , w a s w a s h e d 
first w i t h wa te r , a n d t h e n w i t h di l . hyd roch lo r i c ac id . T h e p l a t i n u m w a s e x t r a c t e d 
from t h e p r o d u c t b y a q u a regia , a n d p r e c i p i t a t e d f rom t h e soln . b y a m m o n i u m 
chlor ide. 

Fol lowing H . S t . C. Devi l le a n d H . D e b r a y , G. M a t t h e y pur i f ied c o m m e r c i a l 
p l a t i n u m b y first me l t ing t h e c r u d e m e t a l w i t h 6 t i m e s i t s w e i g h t of l ead , a n d 
g r a n u l a t i n g t h e al loy. T h e a l loy w a s t h e n t r e a t e d w i t h di l . h y d r o c h l o r i c ac id 
which dissolved i ron, lead, p a l l a d i u m , a n d r h o d i u m , l e av ing b e h i n d p l a t i n u m , 
i r id ium, a n d smal l quan t i t i e s of lead , r h o d i u m , a n d o t h e r p l a t i n u m m e t a l s . T h e 
res idue was boi led w i t h a q u a regia, w h e n p l a t i n u m a n d lead d i sso lved , w h i l s t 
i r i d ium r e m a i n e d beh ind . T h e l ead w a s p r e c i p i t a t e d b y s u l p h u r i c ac id . T h e 
filtered l iquid was t r e a t e d w i t h a n excess of a m m o n i u m a n d s o d i u m ch lo r ides t o 
p r e c i p i t a t e t h e p l a t i n u m as a m m o n i u m c h l o r o p l a t i n a t e . W h e n r h o d i u m is p r e s e n t , 
t h e p r ec ip i t a t e is rose co loured i n s t e a d of ye l low. I f r h o d i u m b e p r e s e n t , t h e 
p r e c i p i t a t e is h e a t e d w i t h p o t a s s i u m h y d r o s u l p h a t e t o f o r m p o t a s s i u m r h o d i u m 
s u l p h a t e whi l s t t h e p l a t i n u m r e m a i n s a s m e t a l . T h e d o u b l e sa l t c a n b e w a s h e d 
o u t w i t h boi l ing wa t e r . Modif icat ions of t h e m e t h o d were e m p l o y e d b y H . S t . C. 
Devi l le a n d J . S. S t a s , E . H . R e e r i n k , a n d O. J . B r o c h a n d co-worker s . 

E . Wiche r s a n d co-workers h a v e p o i n t e d o u t t h a t t h e r e p e a t e d p r e c i p i t a t i o n 
of a m m o n i u m c h l o r o p l a t i n a t e is t h e m o s t i m p o r t a n t m e t h o d of pur i fy ing p l a t i n u m . 
T h e sa l t is r e la t ive ly inso luble . I t m a y b e r ead i ly p r e c i p i t a t e d in a fo rm t h a t is 
easi ly fil tered a n d washed , a n d i t m a y be d i r ec t l y c o n v e r t e d t o me ta l l i c p l a t i n u m 
b y ign i t ion . A n y desi red degree of p u r i t y m a y be a t t a i n e d b y a sufficient n u m b e r 
of r ep rec ip i t a t i ons . All t h e p l a t i n u m m e t a l s e x c e p t r h o d i u m c a n ex i s t i n t h e 
q u a d r i v a l e n t s t a t e a n d in t h i s cond i t i on fo rm r e l a t i ve ly inso luble sa l t s a n a l o g o u s 
t o a m m o n i u m ch lo rop l a t i na t e a n d i s o m o r p h o u s w i t h i t . H o w e v e r , b e c a u s e of t h e 
u s u a l course of p r ev ious s e p a r a t i o n s , o s m i u m a n d r u t h e n i u m a r e s e l d o m p r e s e n t 
w i t h p l a t i n u m e x c e p t in v e r y smal l a m o u n t s . P a l l a d i u m is r ead i ly r e d u c e d f rom 
t h e q u a d r i v a l e n t s t a t e t o t h e b i v a l e n t s t a t e b y h e a t i n g t h e so lu t ion . I t is p r o b a b l y 
t r u e t h a t i r i d ium also is r e d u c e d i n p a r t , a t l eas t , f rom t h e q u a d r i v a l e n t s t a t e t o 
t h e t r i v a l e n t s t a t e b y h e a t i n g , especial ly if t h e t e m p e r a t u r e r e a c h e d 140° t o 150° C. 
T h e d o u b l e ch lor ides of b i v a l e n t p a l l a d i u m a n d t r i v a l e n t i r i d i u m w i t h a m m o n i u m 
ch lor ide a r e m u c h m o r e soluble t h a n a m m o n i u m c h l o r o p l a t i n a t e a n d n o t i somor 
p h o u s w i t h i t . R h o d i u m , i r i d ium, a n d p a l l a d i u m d i s p l a y r e m a r k a b l e pe r s i s t ence 
i n c o n t a m i n a t i n g t h e p l a t i n u m sa l t . P l a t i n u m c o n t a i n i n g 0-7 p e r cen t , of r h o d i u m 
w a s f o u n d t o c o n t a i n 0-2 p e r c e n t , a f ter t h e first p r e c i p i t a t i o n a n d 0*04 p e r c e n t , 
a f t e r t h e t h i r d p r e c i p i t a t i o n . Af te r s e v e n p r e c i p i t a t i o n s a m i n u t e a m o u n t of 
r h o d i u m cou ld st i l l be d e t e c t e d i n t h e m o t h e r - l i q u o r f rom a m m o n i u m ch lo ro
p l a t i n a t e c o r r e s p o n d i n g t o a b o u t 450 g r m s . of p l a t i n u m . I r i d i u m w a s n o t d e t e c t e d 
a f t e r t h e fifth p r e c i p i t a t i o n . T h i s p e r s i s t e n t c o n t a m i n a t i o n , p r e s u m a b l y c a u s e d 
b y a d s o r p t i o n , w a s e m p h a s i z e d b y H . S t . C. Devi l l e a n d J . S. S t a s . Si lver , if 
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p r e s e n t , m a y pe rs i s t for a few p rec ip i t a t i ons because of t h e so lubi l i ty of s i lver 
ch lo r ide i n c o n e . soln. of ch lor ides . E . W i e n e r s a n d co -worke r s r e c o m m e n d t h e 
fol lowing p r o c e d u r e : 

Crude s p o n g y p l a t i n u m conta ined in a porcelain d i sh w i t h a cover g lass t o prevent 
loss b y t h e s p r a y is d i s so lved in a q u a regia—3OO t o 35 vo l s , of hydrochloric acid of sp . gr. 
1-18, 75 t o 1OO vo l s , of water , a n d 6O t o 7O vo ls , of nitric ac id of sp . gr. 1-42. T h e t e m p . 
is raised rather s l o w l y t o a v o i d t o o v igorous a react ion. I n s o m e cases more a q u a regia 
is required for comple t e so lut ion . T h e soln. i s evapora ted fairly rapid ly w i t h o u t pre
v ious filtration unt i l t h e t e m p , reaches 140° t o 150° unless t h e residue b e c o m e s p a s t y 
before t h i s t e m p , i s a t ta ined , in w h i c h case t h e evapora t ion m u s t be s t o p p e d t o avo id 
local overheat ing . I f n o large a m o u n t of base m e t a l or alkal i impuri t ies were present in 
the sponge , t h e soln . wil l b e fluid a t 150°. A smal l a m o u n t of water i s t h e n added , which 
causes a l i v e l y boi l ing a n d t h e evo lu t ion of n i trous fumes . I n th i s process a n y nitrous 
c o m p o u n d s of p l a t i n u m are d e c o m p o s e d . L. D u p a r c a n d M. N . T ikonowi teh s t a t e tha t 
if t h e n i trous c o m p o u n d s formed during t h e t rea tment -with a q u a regia are n o t decomposed , 
a considerable a m o u n t of p l a t i n u m wil l e scape prec ipi tat ion w i t h a m m o n i u m chloride. 
More -water i s a d d e d t o cool t h e so lut ion be low 100°. After d iges t ing a few m i n u t e s some 
hydrochloric ac id is a d d e d a n d " t h e evapora t ion repeated. Thi s whole process c a n be 
repeated three or four t i m e s , insuring t h e e l iminat ion of ni trous c o m p o u n d s a n d pre
s u m a b l y p r o m o t i n g t h e reduct ion of quadriva lent iridium t o the tr iva lent s ta te . After 
t h e las t evapora t ion •water on ly is a d d e d a n d the soln. d i luted so as to conta in n o t less t h a n 
50 grms. a n d n o t m o r e t h a n IOO grms. of p l a t i n u m in 1 l itre. I t is se t as ide t o al low set t l ing 
of insoluble m a t t e r a n d t h e n d e c a n t e d or filtered from a n y residue. T h e residue m a y 
conta in u n d i s s o l v e d ir id ium or rhod ium as wel l as s i lver chloride, si l ica, a n d otliex* insoluble 
mat ter . T h e soln . i s h e a t e d near ly t o boi l ing a n d treated w i t h a 2O per cent . soln. of 
a m m o n i u m chloride, us ing 55 t o 6O grms . of t h e salt for each 10O grms. of p la t inum and 
add ing e n o u g h in e x c e s s s o t h a t t h e w h o l e soln. will conta in 3 t o 5 per cent , of t h e salt . 
A m o d e r a t e e x c e s s of a m m o n i u m chloride is desirable t o decrease the solubi l i ty of the 
p l a t i n u m sa l t b u t a large e x c e s s increases the degree of contaminat ion too great ly . The 
soln. i s coo led rapid ly a n d t h e sa l t i m m e d i a t e l y filtered off a n d drained b y suct ion. If 
the soln . i s a l lowed t o s t a n d a smal l a m o u n t of sa l t of m u c h lower puri ty wil l separate and 
t h u s c o n t a m i n a t e t h e m a i n precipi tate . T h e sa l t is wel l drained, returned t o the dish and 
thorough ly m i x e d w i t h a soln. conta in ing 20 per cent , of a m m o n i u m chloride. After 
draining t h e sa l t , th i s -whole process is repeated once more . T h e filtrates a n d washings 
are e v a p o r a t e d t o recover m o s t of the residual p l a t i n u m in a second crop of a m m o n i u m 
chloroplat inate , l ess pure t h a n t h e first, a n d for t h e recovery of other precious m e t a l s by 
prec ip i tat ion w i t h zinc. T h e sa l t i s dried and igni ted t o sponge . 

T o a v o i d t h e long a n d t e d i o u s s equence of r e -p rec ip i t a t i ons of a m m o n i u m 
c h l o r o p l a t i n a t e , a t t e m p t s h a v e b e e n m a d e t o a b b r e v i a t e t h e p rocess b y t h e col
l ec t ive p r e c i p i t a t i o n of t h e ba se m e t a l s , a n d o t h e r p l a t i n u m m e t a l s b y a lka l ine 
r e a g e n t s . F . D o b e r e i n e r a n d F . We i s s r e c o m m e n d e d a d d i n g m i l k of l ime, o r l ime 
w a t e r t o a soln . of t h e i m p u r e p l a t i n u m ; a n d F . Myl ius a n d A. Mazzucchel l i , a 
soln. of s o d i u m h y d r o c a r b o n a t e i n b r o m i n e -water— i .e . s o d i u m h y p o b r o m i t e . 
E . W i c h e r s a n d co -worke r s a lso f o u n d t h a t good w o r k c a n be d o n e w i t h a lka l ine 
r e a g e n t s . T h e r e a c t i o n is s low in t h e cold, a n d t o h a s t e n t h e process , t h e soln. 
shou ld b e bo i led for a few m i n u t e s . A r eac t i on b e t w e e n t h e c h l o r o p l a t i n a t e a n d 
t h e a lka l i ne soln . t e n d s t o m a k e t h e soln. sufficiently ac id ic t o h i n d e r t h e c o m p l e t e 
p r e c i p i t a t i o n of i m p u r i t i e s , o r t o redissolve s o m e of t h e p r e c i p i t a t e . T h e y found 
t h a t t h e p r e s e n c e of a b r o m a t e r e t a r d s t h e h y d r o l y s i s of t h e c h l o r o p l a t i n a t e . T h e 
base m e t a l s a r e r ead i ly p r e c i p i t a t e d in t h e a lka l ine soln. ; p a l l a d i u m , r h o d i u m , a n d 
i r i d i u m a p p e a r t o p r e c i p i t a t e v e r y n e a r l y c o m p l e t e l y ; o s m i u m a n d r u t h e n i u m 
p r o b a b l y p r e c i p i t a t e , e x c e p t for t h e p o r t i o n of t h e r u t h e n i u m t h a t is p r e s e n t as 
n i t ro soch lo r ide a n d t h e o s m i u m a n d r u t h e n i u m t h a t m a y b e ox id ized t o t h e 
t e t r o x i d e s b y t h e a c t i o n of t h e b r o m a t e , if t h e soln. a t a n y t i m e becomes acidic 
e n o u g h t o l i b e r a t e b r o m i n e ; s i lver is l ikely t o r e m a i n i n t h e soln. a s dissolved 
si lver ch lo r ide a n d gold is d i v i d e d b e t w e e n t h e p r e c i p i t a t e a n d t h e soln. H o w e v e r , 
gold m a y b e e l i m i n a t e d b y a d d i n g sufficient fe r rous s u l p h a t e t o p r e c i p i t a t e i t a s m e t a l 
before t h e a d d i t i o n of s o d i u m h y d r o c a r b o n a t e . T h e i r o n f rom t h i s r e a g e n t , of 
course , i s p r e c i p i t a t e d w i t h t h e o t h e r i m p u r i t i e s a n d m a y in fac t b e helpful i n 
co l lec t ing s m a l l a m o u n t s of o t h e r p r e c i p i t a t e d c o m p o u n d s . S o m e p l a t i n u m — 
r a r e l y o v e r 5 p e r cent.—"will a p p e a r in t h e p r e c i p i t a t e . E . W i c h e r s a n d co-workers , 
a n d R . Gi lchr i s t a n d E . W i c k e r s r e c o m m e n d t h e fol lowing p r o c e d u r e : 
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The soln. of impure p lat inum in aqua regia is evaporated once or twice t o e l iminate 
nitric acid. E n o u g h sodium chloride is added t o form s o d i u m chloroplatmate a n d s imilar 
sa l t s of the other metals . The soln. i s evaporated a n d t h e residue thoroughly dried t o 
remove as m u c h as possible of the hydrochloric acid. T h e residue is d isso lved in w a t e r 
a n d the soln. di luted so as to contain about 50 grms. of p l a t i n u m per litre. If go ld is t h o u g h t 
t o be present, ferrous sulphate soln. is added in smal l port ions unt i l n o further prec ip i ta t ion 
of gold occurs. The soln. is decanted from the residue a n d hea ted nearly t o boi l ing , after 
which sodium hydrocarbon ate is added in small port ions t o neutral ize m o s t of t h e remain ing 
hydrochloric acid. W h e n the soln. is nearly neutral , a s m a y be judged b y d iminish ing 
effervescence, 10 to 12 grms. of sodium bromate for each 1OO grms. of p l a t i n u m are a d d e d , 
on ly a l i tt le being added a t first t o determine whether t h e soln. is near ly e n o u g h neutral 
n o t to decompose the bromate. If bromine is evo lved , more s o d i u m hydrocarbonate is 
added until the addit ion of a l i tt le sod ium bromate causes n o further evo lu t ion of bromine . 
T h e remaining sodium bromate is then added a n d the addi t ion of smal l port ions of s o d i u m 
hydrocarbonate cont inued unti l the soln. jus t turns sens i t ive l i tmus paper blue. T h e 
soln. is now brought rapidly t o boil ing a n d again t e s t e d w i t h l i tmus paper. If i t is ac id 
a l ittle more sodium hydrocarbonate is added and t h e soln. i s t h e n boi led for 3 t o 5 m i n u t e s . 
I t is finally tested once more, and if n o t alkaline another smal l port ion of s o d i u m hydro
carbonate is added and the boil ing cont inued for a minute* T h e soln. is t h e n cooled rapidly 
in running water. After the precipitate se t t les , the supernatant soln. is s iphoned off 
and passed through a filter t o collect the suspended precipitate . If observat ions or t e s t s 
indicate that the reaction has n o t been successful, the soln. is acidified w i t h hydrochloric 
acid, evaporated down and t h e whole process repeated, after adding a l i t t le a l u m i n i u m 
chloride. The aluminium salt is added so as to produce a precipitate w h i c h wil l col lect 
smaller amounts of precipitated compounds . This is also done w h e n pract ical ly pure 
plat inum is being treated. If the separat ion of impurit ies appears to h a v e been successful , 
the soln. is digested -with hydrochloric acid to decompose the bromate a n d the p l a t i n u m 
is preoi pita ted wi th a m m o n i u m chloride. The a m m o n i u m chloroplat inato prec ip i tated 
from this soln. will carry d o w n considerable s o d i u m chloride, m o s t of w h i c h m a y be 
removed b y leacliing w i th water after the salt has been igni ted t o sponge. 

E . H . Arch iba ld p r ec ip i t a t ed t h e m e t a l f rom a n ac id soln. of t h e p l a t i n u m as 
a m m o n i u m ch lo rop la t ina tc ; t h e p rec ip i t a t e w a s t h o r o u g h l y washed , dr ied , a n d 
r educed in h y d r o g e n . After r e m o v i n g t h e a m m o n i u m chlor ide , t h e p l a t i n u m -
b lack was boiled w i t h successive po r t i ons of cone, hyd roch lo r i c ac id t o d issolve 
o u t t h e i ron ; a n d t h e p l a t i n u m - b l a c k w a s redissolved. T hese o p e r a t i o n s were 
r e p e a t e d severa l t i m e s . After t h r e e ope ra t ions , all i nd i ca t i ons of i r i d i u m h a d 
d i s a p p e a r e d from t h e spec t ra l l ines of t h e m e t a l . T o avo id t h e difficulty of r e m o v i n g 
t h e las t t r ace s of n i t r ic acid f rom a soln. p r e p a r e d b y dissolving t h e m e t a l in a q u a 
regia , t h e m e t a l -was b r o u g h t i n to soln. b y m a k i n g i t t h e a n o d e in a n e lec t ro ly t ic 
cell con t a in ing hydroch lo r ic or h y d r o b r o m i c acid . 

B . G. Karpoff a n d A. N . F e d o r o v a discussed t h e s epa ra t i on of p l a t i n u m a n d 
i r id ium ; a n d F . Mylius a n d F . F o r s t e r descr ibed t h e following m e t h o d of p r e p a r i n g 
p l a t i n u m free from i r id ium. I t is based on t h e convers ion of t h e p l a t i n u m 
ch lo r ide i n t o sod ium ch lo rop la t ina t e , a n d pur i fy ing t h i s sa l t b y re -c rys ta l l i za t ion . 

Commercially-purified p la t inum is dissolved in aqua regia, and the soln. , freed from 
nitrogen ox ides b y repeated evaporat ion wi th hydrochloric acid, is m i x e d w i t h the theo
retical a m o u n t of purified sod ium chloride. The soln. is concentrated t o a smal l bulk, 
a n d a l lowed t o cool whi l s t be ing cont inuous ly stirred ; the crystals which separate are 
freed from mother- l iquor b y suct ion , washed w i t h a cone. soln. of sod ium chloride, a n d 
disso lved in a hot , 1 per cent. soln. of sodium carbonate. The soln. is a l lowed t o cool , 
w h e n the sa l t again crystal l izes out . I t is then dried a t 120°, reduced in hydrogen a t a 
l o w t e m p . , a n d the resulting p la t inum sponge is washed for a long t i m e w i t h water , a n d 
finally dried and weighed. I t is e s t i m a t e d tha t the product conta ined 99*99 per cent, of 
p la t inum. 

P . Bergsoe based a process for p r e p a r i n g p l a t i n u m free f rom i r i d i u m o n t h e 
convers ion of t h e p l a t i n u m in soln. i n t o b a r i u m p l a t i n o c y a n i d e , a n d pur i fy ing t h e 
s a l t b y re-crystall ization—ICX) p a r t s of boi l ing w a t e r dissolve 25 t o 3 3 p a r t s of 
t h e sa l t , a n d 100 p a r t s of cold w a t e r , 3*33 p a r t s of sa l t . 

A n a q u a regia soln. of 40 grms. of p l a t i n u m conta in ing traces of iridium, m i x e d wi th 
another 0*25 grm. of ir idium, w a s treated w i t h t h e theoret ical proport ion of bar ium 
h y d r o x i d e , a n d w i t h hydrogen cyanide . T h e w a r m m i x t u r e w a s treated w i t h sulphurous 
ac id unt i l i t b e c a m e colourless , and after remov ing t h e prec ipi tated bar ium su lphate . 
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b y filtration of t h e h o t soln. , i t w a s a l lowed t o cool t o a l low t h e bar ium p la t inocyanide t o 
crystal l ize out . T h e la t ter sa l t i s a l m o s t insoluble in a so ln . of bar ium chloride. The 
bar ium p la t inocyan ide w a s re-crystal l ized 3 t i m e s from water , a n d t h e mother- l iquors 
evaporated t o a b o u t one-third or one-fourth the ir vo l . a n d t h e further separat ions m i x e d 
w i t h t h e m a i n product . T h e y ie ld w a s 75 per cent , of p l a t i n u m free from iridium. T h e 
mother- l iquors conta ined 7*015 grms . of p l a t i n u m , a n d 0-281 grm. of ir idium. I t is 
be l i eved t h a t th i s m e t h o d of purif ication g ives a be t ter product t h a n t h e s o d i u m chloro-
p la t inate process . Traces of o s m i u m , ru then ium, a n d rhod ium fol low t h e ir idium, b u t 
pa l lad ium, w h i c h forms a double cyan ide , i somorphous -with t h a t of p l a t i n u m , c a n n o t be 
r e m o v e d b y t h i s t r e a t m e n t , b u t i t c a n be exped i t i ous ly r e m o v e d b y o ther processes— 
vide supra. 

A n u m b e r of processes for s e p a r a t i n g i r i d i u m a n d p l a t i n u m a r e b a s e d o n t h e 
r e d u c t i o n of i r i d i u m t e t r a c h l o r i d e t o t h e t r i ch lo r i de b y r e d u c i n g a g e n t s w h i c h d o 
n o t affect t h e p l a t i n u m t e t r a c h l o r i d e . Th i s p r e v e n t s t h e f o r m a t i o n of a p r e c i p i t a t e 
of t h e d o u b l e s a l t of i r i d i u m w h e n t h e soln. is t r e a t e d w i t h a m m o n i u m or p o t a s s i u m 
chlor ide . T h u s , C. K r u g r e d u c e d t h e i r i d i u m sa l t w i t h ferr ic ch lo r ide . 

T h e m e t a l w a s d i sso lved in a q u a regia ; the n i trogen ox ides were r e m o v e d as before ; 
a m m o n i u m chloride w a s added t o the soln . ; t h e impure a m m o n i u m chloroplat inate w a s 
d i sso lved in h o t water ; ferrous chloride -was a d d e d t o t h e boi l ing so ln . , unt i l i t n o longer 
became paler ; a n d o n cool ing iridium-free a m m o n i u m chloroplat inate separated out , 
b u t t h e lower chloride of ir id ium remained in soln . T h e calc ined prec ipi tate w a s again 
d isso lved in a q u a regia a s before, a n d t h e soln. t rea ted w i t h s o d i u m chloride t o precipi tate 
s o d i u m chloroplat inate . T h e prec ip i ta te -was d i s so lved in alcohol , a n d t h e soln. filtered 
from t h e rhod ium, pa l lad ium, a n d ruthen ium. T h e so ln . w a s e v a p o r a t e d t o dryness , a n d 
the product h e a t e d in a n a t m . of coal gas . T h e res idue w a s -washed w i t h water , dried, 
and fused o n w o o d charcoal in t h e o x y - h y d r o g e n f lame. 

O. W . G i b b s t r e a t e d t h e m i x e d p r e c i p i t a t e of a m m o n i u m c h l o r o p l a t i n a t e a n d 
ch lo ro i r ida t e w i t h 3 vols , of bo i l ing w a t e r , a n d a d d e d a di l . soln. of p o t a s s i u m 
n i t r i t e u n t i l t h e soln . a p p e a r e d g reen , n e u t r a l i z i n g t h e soln. f rom t i m e t o t i m e w i t h 
p o t a s s i u m c a r b o n a t e . T h e i r i d i u m t h e n passes i n t o soln. a s K 3 I r C l 6 , -whilst t h e 
c h l o r o p l a t i n a t e c o n t a m i n a t e d w i t h a l i t t l e i r i d i u m r e m a i n s u n c h a n g e d . T h e 
t r e a t m e n t w i t h p o t a s s i u m n i t r i t e is r e p e a t e d u n t i l t h e w a t e r n o longer a s s u m e s 
a g reen co lour . A c c o r d i n g t o A . J o I y a n d E . Le id ie , o s m i u m a n d r u t h e n i u m a re 
r e m o v e d i n t h e fo rm of vo la t i l e c o m p o u n d s , a n d i r i d i u m is r e m o v e d b y t r e a t m e n t 
w i t h l ead . A m o d e r a t e l y di l . h y d r o c h l o r i c ac id soln. of t h e r e m a i n i n g m e t a l s is 
h e a t e d t o a b o u t 60° a n d m i x e d w i t h p o t a s s i u m n i t r i t e . I f m u c h p l a t i n u m is 
p r e sen t , p o t a s s i u m c h l o r o p l a t i n a t e g r a d u a l l y s e p a r a t e s a s a c rys ta l l ine p r e c i p i t a t e 
q u i t e free f rom o t h e r m e t a l s . Af te r cool ing a n d s e p a r a t i o n of t h i s sa l t , t h e l iqu id 
is a g a i n h e a t e d a n d f u r t h e r q u a n t i t i e s of n i t r i t e a r e a d d e d . S u d d e n l y , a n d especial ly 
if t h e l iqu id is s t i r r ed , t h e c rys t a l l i ne d o u b l e r h o d i u m c o m p o u n d s e p a r a t e s , c a r r y i n g 
w i t h i t l ead , b i s m u t h , a n d t i n , a n d smal l q u a n t i t i e s of coppe r . I f t h e l iqu id is 
a l lowed t o cool, t h e s e p a r a t i o n of t h e r h o d i u m b e c o m e s c o m p l e t e , p r o v i d e d t h a t a 
m o d e r a t e l y l a rge q u a n t i t y of p o t a s s i u m ch lor ide is p r e s e n t . S h o u l d i r on a n d coppe r 
be p r e s e n t , t h e a d d i t i o n of t h e n i t r i t e is c o n t i n u e d u n t i l t h e l iqu id b e c o m e s a lka l ine , 
a n d , o n boi l ing , t h e i r on a n d c o p p e r a r e p r e c i p i t a t e d , wh i l s t p l a t i n u m a n d p a l l a d i u m 
r e m a i n i n soln . 

M. C. L e a r e d u c e d t h e i r i d i u m sa l t w i t h oxal ic ac id . T h e m i x e d c h l o r o p l a t i n a t e 
a n d c h l o r o i r i d a t e w e r e d i sso lved i n j u s t e n o u g h h o t w a t e r for t h e p u r p o s e , a n d t h e 
soln. w a s t r e a t e d w i t h c r y s t a l s of oxa l ic ac id u n t i l n o m o r e b u b b l i n g occu r r ed ; i t 
w a s bo i led for 2 o r 3 m i n u t e s , ha l f s a t u r a t e d -with a m m o n i u m ch lo r ide , a n d cooled. 
T h e p l a t i n u m w a s p r e c i p i t a t e d a s c h l o r o p l a t i n a t e , a n d i r i d i u m t r i ch lo r ide r e m a i n e d 
in soln. M. Vezes s e p a r a t e d t h e p l a t i n u m b y p r e c i p i t a t i o n a s p o t a s s i u m p l a t i n o u s 
o x a l a t o - d i n i t r i t e , K 2 [ P t ( C 2 0 4 ) ( N 0 2 ) 2 ] . H 2 0 . A c c o r d i n g t o C. Claus , t h e m i x e d 
a m m o n i u m c h l o r o p l a t i n a t e a n d ch lo ro i r i da t e c a n b e t r e a t e d w i t h a l i t t l e w a t e r , 
a n d t h e n w i t h a n a q . so ln . of h y d r o g e n su lph ide . S u l p h u r , a n d p l a t i n u m su lph ide 
a r e p r e c i p i t a t e d , b u t i r i d i u m s u l p h i d e is p r e c i p i t a t e d o n l y w h e n t h e h y d r o g e n 
su lph ide is i n g r e a t excess . T h e p r e c i p i t a t e of p l a t i n u m su lph ide also c o n t a i n s 
s o m e a m m o n i u m c h l o r o p l a t i n a t e a n d i t y ie lds p l a t i n u m w h e n ca lc ined . T h e 
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mother - l iquor also con ta ins some p l a t i n u m which is r ecovered b y e v a p o r a t i o n 
a n d t r e a t m e n t wi th a m m o n i u m chlor ide . A. Bet tendorf f a lso e m p l o y e d t h i s 
process . If t h e mixed a m m o n i u m ch lo rop la t ina t e a n d ch lo ro i r ida te be h e a t e d 
wi th a l i t t le wa te r , a n d t r e a t e d w i t h s u l p h u r d iox ide , C. Claus f o u n d t h a t t h e 
i r id ium sa l t is reduced a n d dissolved, whi ls t t h e ch lo rop l a t i na t e , be ing s p a r i n g l y 
soluble in su lphurous acid, r emains . F . W o h l e r a n d A. Muckle d ige s t ed t h e 
mixed a m m o n i u m ch lo rop la t ina te a n d ch loro i r ida te w i t h p o t a s s i u m c y a n i d e , n o t 
i n excess, unt i l t h e res idue became pa le ye l lowish-brown, t h e n b y rec rys ta l l i z ing 
t h e undissolved por t ion from h o t w a t e r furnishes a m m o n i u m c h l o r o p l a t i n a t e . 
C. Claus said t h a t here t h e p o t a s s i u m cyan ide r educes t h e i r i d i u m t e t r a c h l o r i d e 
far more rap id ly t h a n is t h e case w i t h t h e p l a t i n u m sa l t . 

According t o C. Claus, t h e m i x e d soln. of i r i d ium a n d p l a t i n u m c a n b e t r e a t e d 
wi th 1 p a r t of su lphur ic acid t o 3 p a r t s of p l a t i n u m , a n d e v a p o r a t e d t o d r y n e s s . 
The yel lowish-brown mass can be d iges ted w i t h w a t e r , fi l tered, a n d t r e a t e d w i t h 
a m m o n i u m chloride t o p rec ip i t a t e t h e p l a t i n u m . Mos t of t h e i r i d i u m is t r a n s 
formed in to su lpha te b y th i s t r e a t m e n t , a n d on ly a smal l p r o p o r t i o n of t h e p l a t i n u m 
is affected, t h e su lpha tes a r e n o t p r ec ip i t a t ed b y t h e a m m o n i u m ch lor ide . C. B i r n -
b a u m observed t h a t a m i x t u r e of t h e h y d r o x i d e s of i r i d i u m a n d p l a t i n u m c a n b e 
dissolved in a soln. of p o t a s s i u m su lph i t e or ca rbona te , " s a t u r a t e d w i t h s u l p h u r 
dioxide, a n d boiled w i t h t h e a d d i t i o n of w a t e r u n t i l al l t h e s u l p h u r d iox ide is 
expelled, t h e whole of t h e i r i d ium is p r ec ip i t a t ed a s su lph i t e , I r ( S 0 3 ) 2 ; t h e filtrate 
con ta ins t h e p l a t i n u m which is recovered b y e v a p o r a t i o n t o d rynes s , a n d r o a s t i n g 
t h e p roduc t . 

J . IT. Glads tone a n d A. T r ibe t r e a t e d a soln. of t h e p l a t i n u m sa l t w i t h a lka l i 
fo rmate , washed t h e p rec ip i t a t ed m e t a l w i t h cone, n i t r i c ac id a n d t h e n w i t h w a t e r . 
T . WiIm, however , showed t h a t t h e ba se m e t a l s c a n n o t b e r e m o v e d from m e t a l s of 
t h e p l a t i n u m g roup b y r educ ing a g e n t s , s ince some of t h e ba se m e t a l s a l w a y s 
accompanies t h e p l a t i n u m m e t a l s — c o n t a c t ac t ion , surface adso rp t ion , or c h e m i c a l 
ac t ion . 

T h e Reparat ion of p l a t i n u m from copper w a s d i scus sed b y W . H . S w a n g e r a n d 
E . Wichora ; f rom gold, b y E . S l a t m e a m i ; f rom iridium, b y XJ. A n t o n y , L . C. A. J3arreswil , 
J . J . Berze l ius , C. Claus , W . C. H w a e u s , K. Le id ie , E . Le id i6 a n d L . Q u e n n e s s e n , H . P i r n -
g rubor , S. 1*. Sad t l e r , W . v o n Schne ide r , H . Sonn , a n d E . F . S m i t h ; f rom osmium, b y 
A . J o I y a n d K. Le id ie , E . Le id ie , "R. Le id ie a n d L . Q u e n n e s s e n , a n d JT. P i r n g r u b o r ; f rom 
ptilUultuin, b y C B r u n n e r , P . Cohn a n d F . Floissnor , E . S l a t i n e a n u , A. J o I y a n d K. Loidi£ , 
J . L a n g n e s s , E . Loidie , K. Le id i6 , a n d L . Q u e n n e s s e n , O. M a k o w k a , ' H . P i r n g r u b e r , 
H . S t . C. Oevi l lo a n d J . S. S t a s , F . Myl ius a n d F . F o r s t e r , a n d M. W u n d e r a n d V. T h u r i n g o r ; 
f rom rhodium, b y H . S t . C. I>oville a n d J . S. S t a s , A . J o I y a n d K. Le id i e , J . Lang r i e s s , 
E . Le id ie , E . Leid ie a n d L . QuennoBsen, E . W i c h e r s , a n d IT. P i r n g r u b e r ; f rom ruthenium, 
b y H . S t . C. I>evillo a n d J . S. S t a s , A . J o I y a n d E . Le id i e , E . Le id ie , E . Le id ie a n d 
L . Q u e n n e s s e n , a n d JhT. P i r n g r u b e r . 

W . T r u t h e 2 s tud ied t h e behav iour of t h e p l a t i n u m me ta l s t o w a r d s si lver a n d 
gold d u r i n g cupe l la t ion a t 1100° t o 1200°. 

Impurities in platinum.— Accord ing t o C. Claus,3 p l a t i n u m free f rom r h o d i u m 
a n d i r id ium dissolves m o r e easi ly in a q u a regia ; if t h e mo the r - l i quo r f rom t h e 
a m m o n i u m chlor ide p rec ip i t a t ion is m ixed w i t h n i t r i c acid , a n d h e a t e d , i t d a r k e n s 
i n co lour if i r i d ium is p r e s e n t ; a n d if a n excess of p o t a s s i u m h y d r o x i d e a n d a few 
d r o p s of a lcohol b e a d d e d , t h e m i x t u r e b l ackens if r h o d i u m is p r e s e n t . T . J . See-
beck , a n d O. Li. E r d m a n n discussed t h e effect of i m p u r i t i e s o n t h e p rope r t i e s of 
p l a t i n u m . L . L o w e n h e r z observed 0-02 p e r cen t , of impur i t i es—si lver , a n d 
r h o d i u m — i n commerc ia l " p u r e " p l a t i n u m ; a n d J . Weineck , 0 0 1 p e r cen t , of 
i r i d i u m . F . Myl ius a n d F . F o r s t e r observed 2 t o 3 pe r cen t , of i r id ium in commerc i a l 
p l a t i n u m ; W . P . W h i t e a l w a y s found i r i d ium t o b e p r e s e n t in commerc ia l p l a t i n u m ; 
b u t F . Myl ius a n d R . D i e t z obse rved n o n e in a s a m p l e of commerc i a l " p u r e ' ' 
p l a t i n u m . G. C. W i t t s t e i n n o t e d some o s m i u m in commerc ia l p l a t i n u m , b u t 
F . Myl ius a n d F . F o r s t e r a d d e d t h a t p l a t i n u m p r e p a r e d b y t h e a q u a regia process 
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is n o t l ikely t o contain t h a t e lement ; and in samples of commercial " plat inum," 
and '* pure " p lat inum, t h e y found, respectively : 

Pt I r Rh Pd Ru Pe Cu 
96-9O 2-56 0-20 T r a c e 0-02 0-20 99-58 
99-28 0-32 O-13 — 0-04 0-06 0 0 7 — 9 9 - 9 O 

H. St . C. Devi l l e and H . D e b r a y analyzed a number of samples and found : plat inum, 
90-50 t o 3-30 per cent . ; iridium, 2-10 t o 7-90 per cent . ; and rhodium, 0-30 t o 3-30 
per cent . O. J . Broch and co-workers found t h a t purified samples contained : 
99*890 t o 99-892 per cent. , p la t inum ; 0-065 t o 0-070, rhodium ; and 0-023 t o 0-029, 
iridium. K. Kraut noted t h e contaminat ion of p la t inum wi th barium ; A. Vogei 
and co-workers, w i th chromium ; E . Reichardt , w i th s i l i con; A. Villiers and 
F . Borg, w i t h z i n c ; H . N . Warren, wi th thal l ium ; A. Classen, w i th iron ; and 
G. C. Hoffmann, and E . Hussak, w i t h copper. W. N . Hart ley noted t h e presence 
of carbon and phosphorus in a specimen of brittle p la t inum ; E . Reichardt found 
silicon in another sample of brittle plat inum. T. WiIm said that p lat inum crucibles 
become britt le wi th use if rhodium and pal ladium are present, because those Jmetals 
are a t tacked b y the carbon of the coal-gas name. H . Moser discussed the subject. 
O. ZvjaginstseiT and co-workers did not find dvi -manganese in nat ive plat inum. 

R E F E R E N C E S . 
1 LT. A n t o n y , AtH Accad. Lincei, (5), 1. i, 121, 1 8 9 2 ; Gazz. Chim. Ital., 22. i, 275, 1892; 

E. H . Archiba ld , JProc. Roy. Soc. Edin., 29. 721 , 1909 ; Zeit. anorg. Chem., 66. 176, 191O ; 
L. C. A. Barreswi l , Compt. Rend., 22. 42O, 1841 ; P . Bergsoe, Zeit. anorg. Chem.* 19. 324, 1899 ; 
J. J . Berzelius, Lehrbuch tier Chemie, Dresden , 2. i, 17O, 1826 ; A. Bettendorff, Sttzber. Niederrh. 
Ver. Naturwiss., 29. 9, 1872 ; C B i r n b a u m , Liebig's Ann., 139. 177, 1866 ; Joum. prakt. Chem., 
(1), 100. 123, 1867 ; O. J . Broch , H . St . C. Deville a n d J . S. S tas , Proces Verbaux Comite Internat. 
raids Mesures, 131, 1879 ; Ann. Chim. Phys., (5), 22. 120, 1887 ; C. Brunner , Mitt. Naturf. 
Ges. Hern, 17, 1864 ; Hogg. Ann., 122. 159, 1864 ; C Claus, Heitrdge zur Chemie der Hlatinmetalle, 
D o r p a t , 1854 ; Joum. prakt. Chem., (1), 32. 1479, 1844 ; (2), 42. 351 , 363, 1847 ; Liebig's Ann., 
107. 134, 1858 ; P . Cohn a n d F . Fleissner, Monatsh., 17. 361 , 1896 ; H . St . C. Deville and 
H . D e b r a y , Compt. Rend., 8 1 . 839, 1875 ; 94. 1559, 1882 ; Hull. Soc. Chim., (2), 26. 157, 1876 ; 
Ann. Mines, (5), 17. 77, 1860 ; Chem. News, 32. 281 , 1875 ; H . St. O. Deville and J . S. Stas , 
Proces Verbaux Comite Internat. Holds Measures, 162, 1878 ; F . Dobereiner a n d F . Weiss, 
Liebig's Ann., 14. 17, 1835 ; L . D u p a r e a n d M. N. Tikonowi tch , Le plaline et les gites platiniferes 
de VOural et du monde, Geneve, 1920 ; H . F reudenbe rg , Zeit. phys. Chem., 12. 97, 1893 ; 
O. W . Gibbs , Amer. Joum. Science, (2), 31 . 63 , 1861 ; (2), 34. 341 , 1862 ; (2), 87. 57, 1864 ; 
Chem. News, 8. 130, 148, 1861 ; 7. 6 1 , 73, 97, 1863 ; 9. 121, 1864 ; K. Gilchrist a n d E . Wiehers , 
Joum. Amer. Chem. Soc., 57. 2565, 1935 ; J . H . Glads tone a n d A. Tr ibe , Joum. Chem. Soc., 35 . 
175, 1879 ; W. C. H e r a e u s , Dingier** Joum., 220. 95, 1876 ; A. Jo Iy and E . Leidie, Chem. News, 
63. 225, 292, 1891 ; Compt. Rend., 112. 793, 1259, 1891 ; B . G. Karpoif a n d A. N . Fedorova , Ann. 
Inst. Hlatine, 9. 106, 1932 ; C K.rug, Die Platinkupferlegierungen, ihre Herstellung und ihr 
chemisches Verhalien, Leipzig, 1903 ; J. Langness , Joum. Amer. Chem. Soc., 29. 4.59, 1907 ; 
M. C. Lea , Amer. Joum. Science, (2), 38 . 8 1 , 248, 1864 ; Chem. News, 10. 279, 301 , 1864 ; 1 1 . 
3, 13, 1865 ; E . Leidie , Compt. Rend., 131. 888, 1900 ; HuU. Soc. Chim., (3), 25. 9, 1901 ; E . Lei die 
and L. Quennessen, ' t6 . , (3), 27. 179, 1902 ; Joum. Hharm. Chim., (8), 14. 351, 1901 ; O. Makowka, 
Zeit. anal. Chem., 46 . 146, 1907 ; G. M a t t h e y , Proc. Roy. Soc., 28 . 463, 1879 ; Chem. News, 39. 
175, 1879 ; Dingler's Joum., 240. 213, 1881 ; Berg. Hutt. Ztg., 39. 28, 1880 ; F . Mylius and 
R. Die tz , Her., 21 . 3187, 1888 ; F . Mylius a n d F . Fors te r , ib., 25. 665, 1892 ; Zeit. Instrkde, 12. 
93 , 1892 ; Zeit. anorg. Chem., 1. 332, 1892 ; 2 . 272, 1892 ; F . Mylius a n d A. Mazzucchelli, ib., 
89. 1, 1 9 1 4 ; H . P i rng rube r , Eng. Min. Joum., 44. 256, 326, 1887 ; L . Quennesson, Hull. Soc. 
Chim., (3), 8 3 . 875 , 1905 ; Chem. News, 92. 29 , 1905 ; E . H . Reer ink , Zeit. anorg. Chem., 173. 
35 , 1928 ; S. P . Sad t le r , Chem. News, 24 . 281 , 1871 ; On the Iridium Compounds analogous to 
the Ethylene and Hrotochloride of Platinum Salts, Got t ingen , 1871 ; Amer. Joum. Science, (3), 2. 
338, 1871 ; W . v o n Schneider , Liebig's Ann. Suppl., 5. 261 , 1867 ; E . Schulz, Ueber das Atom-
gewicht des Platin, E r l angen , 37, 1912 ; H . Senn, Zeit. Elektrochem., 11 . 229, 1905 ; K . Seuber t , 
Her., 14. 865, 1881 ; Liebig's Ann., 207. 8, 1881 ; E . S la t ineanu , U.S. Pat. No. 1467202, 1923 ; 
E . F . S m i t h , Amer. Chem. Joum., 14. 436, 1892 ; Zeit. anorg. Chem., 3 . 391 , 1893 ; W. H . Swanger 
a n d E . Wiohers , Joum. Amer. Chem. Soc., 46 . 1814, 1924 ; M. Vezes, Hull. Soc. Chim., (3), 2 1 . 
481 , 1899 ; E . Wiehers , Joum. Amer. Chem. Soc., 48 . 1268, 1921 ; 46. 1919, 1924 ; E . Wiehers, 
R . Gilchrist a n d W . H . Swanger , Trans. Amer. Inst. Min. Eng., 76. 602, 1928 ; E . Wiehers and 
L . J o r d a n , Trans. Amer. Electrochem. Soc., 48 . 385, 1923 ; Metal Ind., 22. 553, 1923 ; T. WiIm, 
Joum. Ruse. Phys. Chem. Soc., 18. 360, 1881 ; 18. 376, 1886 ; F . Wohler a n d A. Muckle, Liebig's 
Ann., 104. 368 , 1857 ; Joum. prakt. Chem., (1), 78. 318, 1858 ; Dingler's Joum., 149. 237. 1858 ; 
M. W u n d e r a n d V. Thur inger , Zeit. anal. Chem., 52. 660, 1913. 



46 INORGANIC AND THEORETICAL C H E M I S T R Y 

a W. T r u t h e , Zeit. anorg. Chem., 164. 413, 1926. ^ n . , . . 
» O J Broeh, H. St. C. I>eville a n d J . S. S tas , Proces Verbaux Comtt6 Internat. Potde Mesures, 

162, 18*78*; A. Classen, Ber., 28. 938, 1 8 9 0 ; C. Claus, Beitroge zur Chemie der Plotinmetalle, 
D o r p a t 14 1854 ; H . St. C I>eville a n d H . Debray , Compt. Rend., 81 . 839, 1875 ; O. Iu. Erdmann, 
Journ. tech. okon. Chem., 2. 89, 1828 ; W. N . H a r t l e y , Phil. Mag., (6), 4 . 84, 1902 l-Proc. Chem. 
Soc 18 30, 1902 ; G. C. Hoffmann, Trans. Boy. Soc. Canada, 5. 17, 1888 ; E . Hussak, Zett. 
pra'kt Geol., 14. 284, 1906 ; L . J o r d a n , A. A. Pe te r son a n d L. H . Phe lps , Trans. Amer. Electro-
chem. Soc , 60. 155, 1926 ; K . K r a u t , Zeit. anal. Chem., 4 . 364, 1865 ; L.. Lowenhe rz , Zeit. 
Instrkde , 11. 167, 1890 ; H . Moser, Mitt. Porschungsinst. Edelmetalle, 6. 99, 1932 ; F . Myliua 
a n d R . U>ietz, Ber., 81. 3187, 1898 ; P . Mylius a n d P . Fors t e r , Zeit. Instrkde, 12. 93 , 1 8 9 2 ; Ber., 
26. 681 , 1892 ; E . Re ichard t , Arch. Pharm., 206. 123, 1874 ; T. J . Seebeck, Abh. Berlin Akad., 
265, 1823 ; Pogg. Ann., 6. 114, 265, 1826 ; Schweigger's Journ., 46. 101, 1826 ; A . Villiers a n d 
P . Borg, Compt. Bend., 116. 1524, 1893 ; A. Vogel, M. T h u m b a e h a n d F . K r a u s , Repert. Pharm., 
22. 392, 1873 ; H . N . War ren , Chem. News, 55 . 241 , 1887 ; J . Weineck, Zeit. angetv. Chem*, 5. 
34, 1892 ; W. P . Whi te , Phys. Rev., (1), 28. 466, 1906 ; E . Wichers a n d L. J o r d a n , Trans. Amer. 
Electrochem. Sw.., 48. 393, 1923 ; T. WiIm, Ber., 14. 879, 1881 ; G. C. Wi t t s t e in , Dingier"s Journ., 
179. 299, 1 8 6 1 ; Arch. Pharm., (2), 125. 242, 1 8 6 6 ; Zeit. anal. Chem., 5 . 98 , 1 8 6 6 ; 
O. Zvjaginstseff, M. Korsunsky a n d N . Seljakoff, Nature, 118. 262, 1926. 

§ 7. Some Different Forms of Platinum 
P l a t i n u m m a y be p r e p a r e d i n t h e mass ive or in t h e c rys t a l l i ne s t a t e — v i d e infra. 

T h e m e t a l ob t a ined b y t h e ign i t ion of a m m o n i u m c h l o r o p l a t i n a t e is i n t h e f o r m 
of a dul l grey, soft, »pongy p o w d e r . T o c o n v e r t t h i s p r o d u c t i n t o m a l l e a b l e 
p l a t i n u m t h e m e t a l m u s t b e e i the r fused or we lded t o g e t h e r . T h e m e t a l i tself 
fuses a t so h igh a t e m p , t h a t t h e m a n u f a c t u r e of vessels , o r of shee t p l a t i n u m f r o m 
ingo t s cas t from t h e m o l t e n m e t a l w a s i m p r a c t i c a b l e . A t first, t h a t is , t o w a r d s 
t h e end of t h e e igh t een th c e n t u r y , a t t e m p t s were m a d e t o r e d u c e t h e fus ib i l i ty of 
t h e m e t a l b y a l loying i t w i t h a vo la t i l e m e t a l , t h u s F . C A c h a r d , 1 a n d M. J e a n n e t y 
used arsenic ; B . Pel le t ier , p h o s p h o r u s ; a n d A. v o n M u s s i n - P u s c h k i n , m e r c u r y . 
T h e p l a t e s cas t f rom t h e s e a l loys were h e a t e d t o d r ive off t h e vo la t i l e e l e m e n t , 
a n d t h e resu l t ing p r o d u c t h a m m e r e d t o g e t h e r so as t o close t h e po re s . T h e r e s u l t s 
were n o t sa t i s fac tory . 

A b o u t 1829, W . H . W o l l a s t o n 2 p r e p a r e d mal leab le shee t s b y m i x i n g t h e finely-
p o w d e r e d m e t a l w i t h a l i t t le w a t e r , a n d i n t r o d u c i n g t h e " p a s t e " i n t o a b r a s s 
cy l inder so as t o avo id inequa l i t i e s a n d cav i t i es . T h e w a t e r w a s p re s sed o u t b y 
m e a n s of a w o o d e n cyl inder , a n d a f t e rwards t h e c o n t e n t s of t h e cy l inde r -were 
compressed b y a powerful lever p ress . T h e solid c a k e w a s p u s h e d f rom t h e cy l inde r , 
h e a t e d t o redness t o d r ive off w a t e r a n d grease , a n d a f t e r w a r d s h e a t e d i n t e n s e l y 
for 20 m i n u t e s in an a i r - furnace . T h e r e d - h o t c a k e is t h e n r e m o v e d f r o m t h e 
furnace a n d h a m m e r e d . W h e n t h e r e d - h o t c a k e h a s b e e n sufficiently c o m p r e s s e d 
i n t h i s m a n n e r , i t can , b y h e a t i n g a n d h a m m e r i n g , l ike a n y o t h e r d u c t i l e m e t a l , 
b e s h a p e d i n t o t h e r equ i red form. T h e p l a t i n u m e m p l o y e d s h o u l d b e a s free f rom 
i r i d i u m as possible since t h e p resence of t h a t e l e m e n t is a p t t o m a k e t h e p l a t i n u m 
b r i t t l e . Modificat ions of t h e process for p r e p a r i n g ma l l eab le p l a t i n u m we re 
d iscussed b y H . Abich , J . J . Berzel ius , J . R . B r e a n t , M. J . Eichfe ld , L.. W . Gi lbe r t , 
C. A. Gruel , V. A. J a c q u e l a i n , M. J o r i s , A. J o u g l e t , M. L e i t h n e r , J . v o n JLiebig^ 
C. M. M a r x , W . Marsha l l , J . Pe louze , M. P e t t e n k o f e r , B . Scholz , J . S. C. Schweigger, ' 
P . Sobo levsky , a n d W . Sp r ing . T h e d r a w i n g of t h e m e t a l i n t o wi res w a s d i s 
cussed b y A. C. Becquere l , A . Galffe, H . P . R e a d , a n d W . H . W o l l a s t o n . 

I n 1859, H . S t . C. Devi l le a n d H . D e b r a y s desc r ibed a fu rnace for m e l t i n g 
p l a t i n u m . I t cons is t s of t w o b locks of l ime b o u n d t o g e t h e r b y a n i ron cas ing . 
I n t h e u p p e r b lock t h e r e is a n o p e n i n g for t h e o x y - h y d r o g e n b lowpipe f lame ; 
a n d i n t h e lower b lock t h e r e is a c a v i t y in w h i c h t h e p l a t i n u m is m e l t e d , a n d t h e r e 
is a lso a n a r r o w groove t o fac i l i ta te t h e p o u r i n g of t h e m o l t e n m e t a l i n t o i n g o t s 
m o u l d s w h e n t h e fu rnace "is t i l t ed . I t is sa id t h a t a k i l o g r a m of p l a t i n u m requ i r e s 
for fusion 6O t o 100 l i t res of o x y g e n — d e p e n d e n t o n t h e p u r i t y of t h e m e t a l . T h e 
h y d r o g e n i s n o w usua l l y r ep l aced b y coa l gas , a n d i m p r o v e d b u r n e r s a r e e m p l o y e d 
T h e s u b j e c t w a s d i scussed b y J . B . D u m a s , E . M a t t h e y , a n d H . V io l e t t e . F u r n a c e s 
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•were a lso d e v i s e d b y H . Roess le r , a n d W . B . N e w t o n . C. W . S i emens a n d 
A. K . H u n t i n g t o n desc r ibed a c a r b o n a r c c ruc ib le fu rnace for m e l t i n g p l a t i n u m , 
b u t t h e p re sence of c a r b o n is a d i s a d v a n t a g e o n a c c o u n t of t h e t e n d e n c y of t h e 
m e t a l t o f o r m a c a r b i d e . L . J o r d a n a n d co-workers , a n d E . W i c h e r s a n d L . J o r d a n 
r e c o m m e n d e d m e l t i n g t h e m e t a l i n a h igh- f requency , i n d u c t i o n fu rnace filled w i t h 
a l ime h e a r t h ; w h e n a m a g n e s i a h e a r t h w a s e m p l o y e d t h e m e t a l w a s ser iously 
c o n t a m i n a t e d w i t h m a g n e s i u m , a n d w h e n t h e m e t a l is m e l t e d i n a l ime crucib le , 
spec t roscopic t e s t s i n d i c a t e d t h e p resence of t r a c e s of ca l c ium. L . J o r d a n 
a n d co -worke r s r e c o m m e n d e d z i rconia c ruc ib les ; a n d R . P . Nevi l le , a n d 
H . K . R i c h a r d s o n , t h o r i a c ruc ib les . L i m e cruc ib les i n t h e o x y h y d r o g e n f lame 
h a v e t h e a d v a n t a g e of a b s o r b i n g s o m e i m p u r i t i e s . 

The reduction of platinum compounds to the metal.—The platinum salts 
a re easi ly r e d u c e d t o t h e m e t a l , a n d J . R . J o s s 4 o b s e r v e d t h a t t h e p ro longed c o n t a c t 
of p l a t i n u m sa l t s -with p a p e r r e su l t s i n a r e d u c t i o n t o f o r m p l a t i n u m black. M. C. L e a 
also n o t e d t h a t solid p o t a s s i u m a n d a m m o n i u m c h l o r o p l a t i n a t e s a r e p a r t i a l l y 
r e d u c e d b y a p res s , of 70,0OO a t m . , a n d t h a t if c h a r a c t e r s be m a r k e d o n b ibu lous 
p a p e r s o a k e d i n p l a t i n i c ch lor ide , o r a m m o n i u m c h l o r o p l a t i n a t e b y a glass rod 
pressed o n t h e p a p e r , a n d t h e p a p e r w a s h e d free f rom soluble sa l t s , c h a r a c t e r s 
m a r k e d w i t h t h e r o d wil l a p p e a r yel low, or in a few weeks , a l m o s t b l ack . 

M a n y s a l t s of p l a t i n u m d e c o m p o s e t o f o r m t h e m e t a l w h e n h e a t e d — e . g . 
p l a t i n u m s u l p h i d e (R . S c h n e i d e r ) . O b s e r v a t i o n s w e r e m a d e b y G. v o n H e v e s y 
a n d T . S o m i y a , W . F . B r u c e , a n d R . A d a m s . E . D . C la rke n o t e d t h e r e d u c t i o n 
of p l a t i n u m s a l t s i n t h e o x y - h y d r o g e n flame. W . Muller , a n d A . Merge t n o t e d 
t h a t t h e r e d u c t i o n of p l a t i n u m c o m p o u n d s b y h y d r o g e n occurs , i n s o m e cases , a t 
o r d i n a r y t e m p . , a n d M. K l i n g a n d A . Enge l s , t h a t t h e r e d u c t i o n m a y occur in a 
c u r r e n t of coa l g a s . N . T a r u g i f o u n d t h a t c a l c ium c a r b i d e r ead i ly furn ishes p l a t i n u m 
or a c a l c i u m - p l a t i n u m a l loy w h e n i t is h e a t e d w i t h p l a t i n u m sa l t s . 

A c c o r d i n g t o Mrs . F u l h a m e , W . J . Russe l l , J . L . S m i t h , a n d F . C. Phi l l ips , 
aq . soln . of p l a t i n u m sa l t s a r e r e d u c e d b y hydrogen a t o r d i n a r y t e m p . D . Vi ta l i 
showed t h a t t h e p r e sence of a n a r sen ic c o m p o u n d f a v o u r s t h e r eac t ion , a n d 
H . Pe l l e t a d d e d t h a t pur i f ied h y d r o g e n , freed f rom all t r a c e s of a r sen ic , does 
n o t r e d u c e p l a t i n u m sa l t s i n a q . soln . T h e s low r e d u c t i o n of p l a t i n u m sa l t s b y 
hydr iodic acid w a s s t u d i e d b y R . S i l l iman ; b y potassium, iodide, b y H . R o s e , a n d 
J . L . L a s s a i g n e ; b y sulphur, hydrogen sulphide, a n d alkaline sulphides, b y Mrs . F u l 
h a m e ; a n d b y lead or copper sulphide, b y W . S k e y . N . W . F i s c h e r f o u n d t h a t 
p l a t i n u m sa l t s a r e n o t r e d u c e d b y selenium, b u t t h a t t h e y a r e r e d u c e d b y tellurium. 
C. A. T i b b a l s f o u n d t h a t p l a t i n u m s a l t s a r e r e d u c e d b y sodium telluride ; V . Meyer 
a n d J . L o c h e r , a n d W . C. Lossen , b y hydroxylamine a n d h y d r o g e n ; A. G u t b i e r 
a n d G. Hofmeie r , b y hydrazine hydrate ; N . T a r u g i , b y hydrazine sulphate i n a lka l ine 
soln., b u t , a c c o r d i n g t o P . J a n n a s c h a n d O. v o n M a y r , n o t i n acidic soln. ; Mrs . F u l 
h a m e , a n d R . B o t t g e r , b y phosphorus ; Mrs . F u l h a m e , b y phosphine ; N . W. F i scher , 
b y arsenic, antimony, a n d bismuth ; T . Po l leck , b y sodium dioxide a n d a si lver 
sal t ; D . Vi ta l i , b y silver oxide ; a n d C. Claus , W . H e m p e l , W . Skey , a n d L . Kess ler , 
t>y ferrous sulphate. P . P a s c a l a d d e d t h a t un l i ke soln . of sa l t s of gold a n d silver, 
p l a t i n u m sa l t s a r e n o t r e d u c e d i n t h e co ld b y ferrous pyrophosphate. M a n y 
o the r " r e d u c i n g " s a l t s p r e c i p i t a t e me ta l l i c p l a t i n u m — v i d e infra, col loidal 
p l a t i n u m . 

Mrs . F u l h a m e , F . W . O. d e Coninck , a n d W . H e i n t z n o t e d t h a t soln. of p l a t i n u m 
sa l t s a r e r e d u c e d b y animal charcoal; a n d H . F r e s e n i u s a n d P . H . M. P . B r i n t o n , 
b y ove r 8O p e r c e n t , alcohol. T h e r e d u c i n g a c t i o n of alcohol w a s s t u d i e d by 
Gr. V u l p i u s ; of glycerol, b y F . B u l l n h e i m e r ; of ether, b y C. W . G. K a s t n e r ; of 
formaldehyde, b y N . Awerkijeff, A . B a c h , F . J e a n a n d A. Tr i l l a t , S. Ro thenfusse r , 
a n d R . E . L i e s e g a n g ; of sodium formate, b y J . J . Berze l ius , J . W . Dobere ine r , 
C. Claus , E . Duvi l l i e r , F . Gobel , B . Co renwinde r a n d G. C o n t a m i n e , R . B o t t g e r , 
a n d B . S jo l l ema—v ide A . S i eve r t s a n d H . Br i in ing , h y d r o c h l o r o p l a t i n i c ac id ; of 
acetic acid, b y L . W o h l e r ; of alkali acetate, b y R . B r a n d e s ; a n d oxalic acid, b y 
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E Dreyfuss . T h e r educ t ion does n o t occur, a cco rd ing t o R . B r a n d e s , w i t h alkali 
oxalates, citrates, or benzoates. T h e reduc ing a c t i o n of potassium ferrous oxalate 
w a s s tud ied b y J . M. E d e r ; of alkali tartrates, b y R . Ph i l l ips ; of orgamc acids, 
b y P . Cazeneuve ; of benzene, petroleum, a n d naphtha, b y G. Gore ; of tertiary 
amines, b y Li. TschugaefE ; a n d of sugars, b y D . J . S t e r n a n d J . F r i i nke l ; a n d of 
glycerol, b y R . Zdrawkowi t sch . 

T h e reduc ing ac t ion of copper w a s s t u d i e d b y A . F r u m k i n a n d A . D o n d e , 
N . W . Fischer—si lver a c t s very s lowly ; of magnesium, b y Z. R o u s s i n , S. K e r n , 
A. Commail le , R . Bd t tge r , D . T o m m a s i , K . S e u b e r t a n d A . S c h m i d t , A . S c h m i d t , 
D . Vitali , F . J . F a k t o r , I . Nordensk jo ld , a n d N . T a r u g i ; of zinc, b y N . W . F i sche r , 
F . MyIius a n d O. F r o m m , a n d J . D i a m a n t ; of cadmium, b y N . W . F i sche r , F . Myl ius 
a n d O. F r o m m ; of mercury, b y E . S o n s t a d t , C. Ba r foed , N . W . F i sche r , a n d 
F . B o h n ; of aluminium, hy H . W . Wiley , a n d C. F o r m e n t i a n d M. L e v i ; 
N . W. Fischer , lead, a n d tin ; molybdenum, a n d tungsten, b y E . F . S m i t h ; uranium, 
b y N . W. Fischer , a n d J . L . C. Z i m m e r m a n n ; manganese, b y N . W . F i s c h e r ; iron, 
b y N . W . Fischer ; a n d cobalt, b y J . T h o m s e n , a n d N . W . F i sche r . 

I n 1820, E . D a v y 5 p r e p a r e d p l a t i n u m in t h e fo rm of a soft, du l l b l a c k p o w d e r 
which is called p lat inum black, noir de platine, Platinmohr o r Platinschwarz— 
B . Geddes discussed t h e t e r m Platimoor. E . D a v y sa id t h a t t h e p l a t i n u m b l a c k 
which he p repa red soiled a n y surface on w h ich i t w a s r u b b e d , a n d J . v o n L i e b i g 
a d d e d t h a t , b y pressure , i t acqu i red a w h i t e colour , a n d a me ta l l i c l u s t r e . P l a t i n u m 
b lack is a powerful ca t a ly t i c agen t . E . D a v y a t first t h o u g h t i t t o b e a n i t r i t e 
of p l a t i n u m , b u t J . v o n Liebig showed t h a t p l a t i n u m b l a c k is p l a t i n u m i n a fine 
s t a t e of subdivis ion. T h e me ta l , however , is m o r e o r less c o n t a m i n a t e d b y i m 
pur i t ies absorbed or adsorbed f rom t h e s y s t e m in w h i c h i t i s p r e p a r e d . P l a t i n u m 
black was ob ta ined by R . B lond lo t b y pass ing a n e lec t r ic c u r r e n t in n i t r o g e n for 
3 h r s . be tween t w o discs, one of coppe r a n d one of p l a t i n u m , 3 t o 4 m m . a p a r t , a n d 
hea t ed t o br igh t redness . T h e b l ack p o w d e r on t h e p l a t i n u m disc w a s d ige s t ed i n 
h o t ni t r ic acid t o r emove t h e copper , a n d a res idue of p l a t i n u m b l a c k r e m a i n e d . 
W h e n alloys of p l a t i n u m w i t h zinc a r e t r e a t e d "with ac ids wh ich a t t a c k z inc a n d n o t 
p l a t i num, H . V. Collet-Descoti ls , a n d J . W . D o b e r e i n e r obse rved t h a t t h e z inc 
is dissolved out , a n d p l a t i n u m - b l a c k r e m a i n s ; J . J . Berze l ius u s e d a n a l loy 
of p l a t i n u m and p o t a s s i u m ; a n d L . Gmel in , a n a l loy of p l a t i n u m , c o p p e r , 
a n d zinc wi th ni t r ic ac id . E . 3£. R idea l , A . A. Po l l i t t , I . E . AdadurofE a n d 
co-workers , I . 1. Tschukoff a n d co-workers , K . v o n K o p p e n , a n d G. V a v o n 
observed t h a t p l a t i n u m b l ack wh ich h a s b e e n h e a t e d a b o v e 300° is less c a t a -
lyt ical ly ac t ive . P l a t i n u m - b l a c k is u sua l ly o b t a i n e d b y p r e c i p i t a t i o n f rom a q . 
soln. of p l a t i n u m sal ts . J . W . Dobere ine r , J . H . K a s t l e a n d E . E l v o v e , F . D o b e 
reiner , a n d J . von Liebig p r e c i p i t a t e d t h e p l a t i n u m w i t h z inc ; C. B r u n n e r , w i t h 
i ron ; R. Bd t tge r , w i th m a g n e s i u m ; a n d F . A. M c D e r m o t t , w i t h a l u m i n i u m . 
W . H e m p e l used a m i x t u r e of ferrous s u p h a t e a n d s o d i u m h y d r o x i d e a s p r e 
c i p i t a n t ; E . D a v y , W . C. Zeise, W . H a l b e r s t a d t , a n d J . v o n L ieb ig u s e d a lcohol 
in a lkal ine so ln .—J . W . Dobere ine r observed t h a t s u n l i g h t f a v o u r e d t h e r e d u c 
t i o n ; W . H a l b e r s t a d t , e t he r ; A. S iever ts a n d H . B r u n i n g , R . W i l l s t a t t e r a n d 
E . W . Mayer , L . Wohler , O. Loew, a n d O. L o e w a n d K . Aso , f o r m a l d e h y d e ; 
A. G e r h a r d t , formic acid ; A. Tr ibe , p o t a s s i u m f o r m a t e ; F . Gobel , J . W . D o b e r e i n e r , 
L . Mond a n d co-workers , a n d A. Gu tb i e r a n d O. Maisch , s o d i u m f o r m a t e ; 
J . T . Cooper, sod ium t a r t r a t e ; R . Phi l l ips , a m m o n i u m t a r t r a t e ; R . B o t t g e r , 
p o t a s s i u m s o d i u m t a r t r a t e ; M. R . Zd rawkowi t ch , g lycerol a n d s o d i u m h y d r o x i d e ; 
C. P a a l , h y d r a z i n e h y d r a t e ; J . W . Dobere iner , suga r ; a n d A. S i eve r t s a n d H . B r u n 
ing , m a g n e s i u m . L . P igeon, a n d J . L . S m i t h e m p l o y e d h y d r o g e n a s t h e r e d u c i n g 
a g e n t . C. L u c k o w o b t a i n e d p l a t i n u m b lack b y t h e electrolysis of a v e r y dil . 
soln . of p l a t in i c chlor ide . G. R . Lev i a n d R . H a a r d t d i scussed t h e s t r u c t u r e of t h e 
g ra in s of t h e powder , a n d G. v o n H e v e s y a n d T . Somiya , t h e p r e p a r a t i o n of 
p l a t i n u m - b l a c k w i t h a l i t t le l ead ; t h e l a t t i ce m e a s u r e m e n t s show t h a t t h e l e ad is 
n o t in solid soln., a n d m e a s u r e m e n t s of t h e grain-s ize, a n d of t h e e lec t ro ly t ic p o l a r i -
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za t ion "were m a d e . O. L o e w r e c o m m e n d e d t l ie fol lowing m e t h o d for p r e p a r i n g 
p l a t i n u m b l a c k of g r e a t c a t a l y t i c a c t i v i t y : 

A n »q . soln. (50 t o 6O c.c.) of p lat in ic chloride (50 grms.) i s mixed, w i t h 4O t o 45 per 
cent, of formaldehyde so lut ion (7O c.c.)* the m i x t u r e cooled well , a n d t h e n sod ium 
hvdrox ide (5O grms. ) d i s so lved in water (5O grms. ) gradual ly added ; after keeping for 
] 2 hrs. the soln. is filtered. A ye l low l iquid, from which a smal l q u a n t i t y of p l a t i n u m is 
depos i ted o n boi l ing, first pas se s through the filter, b u t as s o o n as m o s t of the sa l t s h a v e 
been w a s h e d o u t of the residue, the filtrate a s s u m e s a deep black colour. T h e process is 
interrupted a t th i s s t a g e for several hrs. because the res idue soon absorbs o x y g o n , t h e t emp, 
rising t o 36° t o 40° , a n d t h e wash ings t h e n p a s s through colourless . A s s o o n as ox idat ion 
is comple te , t h e res idue is w a s h e d unt i l comple te ly free from s o d i u m chloride, pressed, 
and dried over sulphuric acid. 

S o m e k i n d s of p l a t i n u m - b l a c k def lagra te w i t h a hiss ing noise w h e n h e a t e d — 
even be low r ednes s . Acco rd ing t o H.. V . Col le t -Descot i l s , t h a t o b t a i n e d f rom t h e 
al loy of z inc a n d p l a t i n u m s o m e t i m e s d e t o n a t e s l ike g u n p o w d e r — e x p l o s i v e 
p l a t i n u m . T h e p h e n o m e n o n is n o t t h e s a m e a s t h a t assoc ia ted w i t h t h e fulminating 
metals—3. 22, 11 ; a n d 3 . 23 , 14. E x p l o s i v e p l a t i n u m w a s p r e p a r e d b y 
J . W . D o b e r e i n e r , M. F a r a d a y a n d J . S t o d a r t , W . C. Zeise, R . B u n s e n , H . D e b r a y , 
H . S t . C. Devi l le a n d H . D e b r a y , J . B . J . D . Bouss ingau l t , a n d T . W i I m . W h e n 
K. D a v y ' s p l a t i n u m b l a c k is h e a t e d , i t def lagra tes w i t h a h iss ing noise a n d a red 
flame. A c c o r d i n g t o R . B u n s e n , a n d H . D e b r a y , t h e explos ive p r o p e r t y is ev idence 
of a pecu l i a r a l lo t rop ic s t a t e of t h e m e t a l ; b u t T . S t r enge r s , a n d K. Cohen a n d 
T. S t r e n g e r s s h o w e d t h a t i n t h e case of r h o d i u m , a n d i r i d ium, t h e p h e n o m e n o n is 
due t o t h e u n i o n of occ luded h y d r o g e n a n d o x y g e n . 

A film of p l a t i n u m b l a c k m a y b e depos i t ed o n p l a t i n u m foil t o be used as 
e lec t rodes in c o n d u c t i v i t y m e a s u r e m e n t s , e t c . T h e m e t a l so p r e p a r e d is s o m e t i m e s 
called p la t in ized p l a t i n u m . G. M a g n u s 6 d i p p e d t h e p l a t i n u m in a s l u r r y of w a t e r 
a n d a m m o n i u m c h l o r o p l a t i n a t e , a n d a f te r d r y i n g , h e a t e d t o r ednes s . T h e o p e r a t i o n 
was r e p e a t e d un t i l a film of t h e r e q u i r e d t h i c k n e s s w a s o b t a i n e d . K . J a b l c z y n s k y 
r e c o m m e n d e d a 0-3 p e r c e n t . so ln . of p l a t i n i c ch lor ide , a n d 3 t o 5 c.c. of formic 
acid m a d e u p t o 100 c.c. w i t h w a t e r . W . Geibel s t u d i e d t h e p rocess . T h e film 
was o b t a i n e d b y A. S m e e , J . C. Poggendorff , a n d F . K o h l r a u s c h b y e lec t rodepos i t ion . 
O. L u m m e r a n d F . K u r l b a u m e m p l o y e d a s e l ec t ro ly te a b o u t 3 g r m s . of p la t in ic 
chlor ide , 0-02 t o 0-03 g r m . of l e a d a c e t a t e , a n d 100 c.c. of w a t e r . T w o p l a t i n u m 
p la t e s a r e c l e aned w i t h c h r o m i c ac id a n d lowered i n t o t h e soln. T h e c u r r e n t 
from a 4 -vo l t a c c u m u l a t o r is p a s s e d for 10 t o 15 mins . , r eve r s ing t h e d i rec t ion 
of t h e c u r r e n t e v e r y ha l f m i n u t e . T h e c o a t i n g shou ld b e " b l ack a n d v e l v e t y " 
in a p p e a r a n c e . 

W h e n p l a t i n u m b l a c k is t o be e m p l o y e d a s a c a t a l y t i c a g e n t , i t is u sua l ly 
depos i ted a s a t h i n l a y e r o n s o m e p o r o u s s u b s t a n c e . T h u s , p lat inized asbestos 
is p r e p a r e d b y m o i s t e n i n g t h e a s b e s t o s w i t h a IO pe r c e n t . soln. of h y d r o c h l o r o -
p la t in ic ac id , d r y i n g , a n d ign i t i ng t h e m a s s . T h e a s b e s t o s w a s so p r e p a r e d b y 
R . H a r e , 7 a n d H . N . W a r r e n . O t h e r s u b s t a n c e s were t r e a t e d in a n ana logous 
m a n n e r b y W . B o e h m , R . B o t t g e r , E . B re s l aue r , J . F . D u k e , J . K l a u d y a n d 
O. E f r e m , W . Maje r t , M. N e u m a n n , E . Orloff, J . Pe r l , E . W . v o n S iemens a n d 
J . G. H a l s k e , a n d C. W i n k l e r . G. P . T h o m s o n , a n d G. I . F i n c h a n d co-workers 
found t h a t p l a t i n i zed a s b e s t o s g ives a n X - r a d i o g r a m of a sbes tos a lone ; a n d 
D . A. R i c h a r d s a d d e d t h a t a f te r t h e a sbes to s h a s b e e n p l a t in i zed 28 t i m e s t h e X - r a d i o 
g r a m of t h e c rys t a l l i ne p l a t i n u m a p p e a r s . T h e p l a t i n u m is d e p o s i t e d in c racks 
in t h e a s b e s t o s , t h e a d d i t i o n a l p l a t i n i z a t i o n s c a u s e a sp l i t t i ng of t h e a sbes tos so 
t h a t a f resh sur face is exposed . T h e g r a i n s of p l a t i n u m a r e e s t i m a t e d t o b e m o r e 
t h a n 15 A . — o r 4 u n i t cell c u b e s — a n d less t h a n 30 A . — o r 8 u n i t cell c u b e s — i n 
th i ckness . P la t in i zed p u m i c e is o b t a i n e d b y t h e s a m e process as t h a t e m p l o y e d 
for p l a t i n i zed a s b e s t o s . J . S t e n h o u s e , a n d M. F i g u i e r l ikewise p r e p a r e d plat inized 
carbon. E . V. A l e x e e v s k y a n d I . D . Makaroff soaked t h e cha rcoa l , p rev ious ly 
ign i t ed a t 950° , i n a soln . of ch lo rop la t in i c ac id , d r i ed t h e p r o d u c t a t 100°, a n d 
r educed i t a t 120° t o 150° w i t h e lec t ro ly t i c h y d r o g e n c o n t a i n i n g f o r m a l d e h y d e . 
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A. P i l o y a n a n d co-workers , a n d N . B a k h s t u d i e d t h e p r o p e r t i e s of p l a t i n i z e d 
c h a r c o a l ; I . E . Adaduroff a n d K . I . B r o d o v i c h , t h e car r ie rs of t h e p l a t i n u m 
c a t a l y s t ; a n d S. VasilefE a n d A . F r u m k i n , t h e po i son ing of p l a t i n i zed c h a r c o a l 
a s a c a t a l y s t . V. N . Morr i s a n d L . H . R e y e r s o n , a n d M. O. K h a r m a n d a r a n d 
G. T>. D a k h n y u k p r e p a r e d p lat inized s i l ica ; a n d E . V . A l e x e e v s k y a n d I . D . M a k a -
roff, platinized clay. 

Metal l ic p l a t i n u m c a n b e o b t a i n e d a s a' du l l grey , soft, a n d p o r o u s m a s s ca l led 
s p o n g y p la t inum, mousse de platine, o r JPlatinschwann. I t h a s t h e s a m e s p . gr . 
a s p l a t i n u m , a n d w h e n r u b b e d -with a h a r d rod i t furn ishes flat pa r t i c l e s w i t h a 
me ta l l i c l u s t r e . T h e pa r t i c l e s c a n b e we lded b y h e a t i n g i t t o r edness a n d h a m m e r i n g 
t o fo rm shee t s a n d foil. P l a t i n u m sponge is o b t a i n e d b y ign i t ing d r i e d a m m o n i u m 
c h l o r o p l a t i n a t e , p re fe rab ly in h y d r o g e n . W . H . W o l l a s t o n 8 e m p h a s i z e d t h e n e e d 
for ign i t ing t h e c h l o r o p l a t i n a t e a t a s low a t e m p , a s poss ible , t o p r e v e n t a g g l o m e r a 
t i on , which m a k e s t h e process a s low one . T h e p r e p a r a t i o n of s p o n g y p l a t i n u m 
was descr ibed b y R . B o t t g e r , J . W . Dobere ine r , M. F a r a d a y , K . A. H i r s c h b e r g , 
C. W . G. K a s t n e r , J . N . P l a n i a v a , a n d G. Vu lp iu s . P l a t i n u m sponge is e m p l o y e d 
as a c a t a l y t i c agen t , a n d i t b e c o m e s less ac t i ve t h e h i g h e r t h e t e m p . , a n d t h e m o r e 
p ro longed t h e igni t ion . R . F e u l g e n r e c o m m e n d e d t h e fol lowing p rocess for 
p r e p a r i n g spongy p l a t i n u m w h i c h does n o t t e n d t o p a s s i n t o col loidal soln . d u r i n g 
t h e process of wash ing before t h e r e m o v a l of t h e ch lor ides is c o m p l e t e . I t is a lso 
a v e r y a c t i v e c a t a l y s t . 

A soln. of 5 g r m s . of h y d r o c h l o r o p l a t i n i c a<*id in 5 c.c. of w a t e r is m i x e d w i t h 7 e.e. of 
4O p e r cen t , f o r m a l d e h y d e , a n d 5 g r r a s . of s o d i u m h y d r o x i d e d i s so lved in 10 c;.c. of w a t e r 
a r e g r a d u a l l y a d d o d . T h e m i x t u r e is a l lowed t o r e m a i n for hal f a n h o u r a t t h e o r d i n a r y 
t e m p e r a t u r e , t h e n h e a t e d for 15 m i n s . a t 55° a n d p o u r e d i n t o a ha l f - l i t r e f lask ha l f 
full of w a t e r . T h e flask is a g i t a t e d v i o l e n t l y for a few m i n u t e s , w h i c h c a u s e s t h e p r e c i p i t a t e 
t o s e t t l e in coa r se p a r t i c l e s l e a v i n g a n a l m o s t co lour less s u p e r n a t a n t l i quor . T h e l a t t e r is 
d e c a n t e d a n d t h e p r e c i p i t a t e is w a s h e d w i t h w a t e r s t r o n g l y acidif ied "with a c e t i c a c id , 
•which a g a i n causes t h e f o r m a t i o n of coa r se p a r t i c l e s w h i c h can n o w b e w a s h e d a s r e q u i r e d 
w i t h o u t s h o w i n g a n y t e n d e n c y t o p a s s i n t o t h e col lo idal s t a t e . T h e m e t a l is f inally f i l tered 
a n d d r i e d in a v a c u u m o v e r s u l p h u r i c ac id . G r e a t c a u t i o n m u s t b e o b s e r v e d in t h e s u b s e 
q u e n t a d m i s s i o n of a i r i n t o t h e d e s i c c a t o r a s t h e m e t a l r e a d i l y b e c o m e s i n c a n d e s c e n t o w i n g 
t o a b s o r p t i o n of o x y g e n . P r e v i o u s t o u s e , i t is a d v i s a b l e t o g r i n d a n d w a s h i t o n c e m o r e . 

T h e p lat ing of me ta l s , s a y coppe r or b rass , w i th p l a t i n u m h a s b e e n effected b y 
s p r e a d i n g fine s p o n g y p l a t i n u m o n t h e m e t a l , t h e n p l a t i n u m foil, a n d a f t e r w a r d s 
rol l ing a t o r d i n a r y t e m p . , a n d a t a r e d - h e a t . P rocesses w e r e desc r ibed b y 
C. B r o m e i s , 9 M. L a b o n t e a n d J . D u p u i s , a n d M. S a v a r d . E . Melly w a s n o t success
ful in p la t in iz ing m e t a l s w i t h t h i n p l a t i n u m films b y us ing p l a t i n u m a m a l g a m b y 
t h e p rocess emp loyed for g i ld ing w i t h gold a m a l g a m , b u t h e d i d o b t a i n good r e s u l t s 
b y d i p p i n g t h e clean m e t a l in a di l . n e u t r a l or a lka l ine soln. of p l a t i n u m t e t r a c h l o r i d e , 
a n d t h e n h e a t i n g i t t o 60° ; R . B o t t g e r r e c o m m e n d e d a m i x t u r e of 8 p a r t s of s o d i u m 
ch lo r ide w i t h a soln. of 1 p a r t of p la t in ic ch lor ide i n 100 p a r t s of w a t e r ; o r a 
m i x t u r e of 1 p a r t of a m m o n i u m c h l o r o p l a t i n a t e w i t h 8 p a r t s of a m m o n i u m ch lor ide . 
M e t h o d s were also desc r ibed b y A. P . Gr. D a u m e s n i l , A . G a w a l o w s k y , J . S t o d a r t , 
J . H . J o h n s o n , J . A . P a t e r s o n , a n d C. Wi lde . F o r t h e e l ec t rodepos i t ion of p l a t i n u m , 
vide infra. 

A. W . W r i g h t 1 0 o b t a i n e d films of p l a t i n u m on glass b y s p l u t t e r i n g f rom a n 
e lec t r ic d i scha rge in e v a c u a t e d t u b e s , a n d h e found t h e m o s t su i t ab l e press , is 1*5 
t o 1-75 m m . in h y d r o g e n . C. Muller , KL. L a u c h a n d W . R u p p e r t , K . L a u c h , 
F . R o t h e r a n d K . L a u c h , J . Mazu r , F . H . N e w m a n , A . W . Gauger , G. I . F i n c h a n d 
co -worke r s , B . D e s s a u , C. H . C a r t w r i g h t , Li. Hou l l ev igue , A. K u n d t , a n d J . P a t t e r s o n 
a l so p r e p a r e d films in a n a n a l o g o u s w a y — v i d e infra. A . E i l e r t desc r ibed t h e 
p r e p a r a t i o n of p l a t i n u m film e lec t rodes . L . H a m b u r g e r obse rved t h a t t h e film 
o b t a i n e d b y v a p o r i z a t i o n in a h i g h v a c u u m c o n t a i n s u l t r a -mic roscop ic par t i c les ; 
KL. C o p e r a n d co -worke r s f o u n d t h a t t h e l aye r s a r e n o t h o m o g e n e o u s . 

F . Ludersdor f f p r e p a r e d p l a t i n u m lustres b y p o u r i n g a soln. of d r y p la t in i c 
ch lo r ide i n 95 t o 96 p e r c e n t , a lcohol i n t o 5 t i m e s i t s b u l k of oil of l a v e n d e r . T h e 
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p la t in io ch lo r ide d issolves i n t h e oil ; a n d w h e n t h i s m i x t u r e is p a i n t e d on p o t t e r y 
glazes, a n d fired i n a muffle a t a du l l r e d - h e a t , t h e so-cal led p l a t i n u m l u s t r e is 
p r o d u c e d . T h i n films of p l a t i n u m o n porce la in a n d g la s s were a l so o b t a i n e d b y 
G. T. Be i lby , R . B o t t g e r , J . H . B r i a n c h o n , L . P . Cai l le te t , H . Du l lo , M. F . L,. E h r l i c h 
a n d C. T . S to r ck , IL. E i s n e r , A. S a l v e t a t , H . S c h w a r z , W . v o n Ul j an in , a n d J . Zube r . 
C. F . Vas se ro t p r e p a r e d p l a t i n u m mirrors a n d p l a t i n u m films o n glass , e t c . , b y 
m i x i n g 1 p a r t of a s a t . soln . of b o r a x i n l a v e n d e r oil w i t h 10 t o 15 p a r t s of d r y 
p la t in ic c h l o r i d e — a c c o r d i n g t o t h e t h i c k n e s s of t h e des i red film, s p r e a d i n g a un i fo rm 
c o a t of t h e m i x t u r e o n c lean , d r y glass , a n d a f t e r w a r d s fired t h e c o a t e d glass in a 
muffle a t a r e d - h e a t . H . B a r v i r u s e d oil of c loves ; TEt. B o t t g e r , oil of r o s e m a r y ; 
L . E i s n e r , t u r p e n t i n e ; a n d J . Z u b e r , d is t i l led t a r oils. O t h e r r e c o m m e n d a t i o n s 
h a v e b e e n m a d e b y F . R o t h e r a n d K . Liauch, H . B a r v i r , R . B o t t g e r , P . D . Dankoff, 
J . B . A. D o d e , J . W . D o b e r e i n e r , A . J o u g l e t , O. G. K e i k o , JL. F . Ni lson , A . S a l v e t a t , 
J . S. C. Schweigger , a n d H . S c h w a r z . W . B e e t z , a n d W . C. R o n t g e n cou ld n o t 
p r e p a r e pe r fec t films of p l a t i n u m o n glass . S. G. S. D i c k e r h e a t e d t h e ob jec t 
t o be c o a t e d "with a vo la t i l e p l a t i n u m sa l t—e .g . p l a t i n o u s ca rbony lch lo r ide . 
H . M a y e r p r e p a r e d a lka l i films of a t o m i c t h i c k n e s s o n p l a t i n u m . 
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§ 8. Colloidal Platinum 
Mrs. F u l h a m e , 1 i n lier s t u d y of t h e a c t i o n of r e d u c i n g a g e n t s o n me ta l l i c s a l t s 

in 1794, obse rved p h e n o m e n a wh ich w o u l d n o w b e i n t e r p r e t e d a s effects d u e t o t h e 
p resence of col loidal m e t a l s ; a n d t h e s a m e r e m a r k app l i e s t o p h e n o m e n a o b s e r v e d 
b y J . W . Dobere ine r , a n d b y A. S c h m i d t . G. B r e d i g p r e p a r e d a co l lo idal s o l u t i o n 
of p la t inum, a s a hydrosol , b y s p l u t t e r i n g p l a t i n u m e lec t rodes i m m e r s e d i n j c e - c o l d 
w a t e r — 3 . 23 , 10. T h e process w a s also e m p l o y e d b y G. B r e d i g a n d R . Mul ler 
v o n Be rneck , A. d e Gregor io y R o c a s o l a n o , R . F u r t h , S. M i y a m o t o , A . Voe t , a n d 
C. E r n s t . Accord ing t o E . Muller , t h e h y d r o s o l is n o t v e r y s t ab l e un les s w a t e r 
of t h e h ighes t degree of p u r i t y is e m p l o y e d . M. K i m u r a o b s e r v e d t h a t w h e n a 
p l a t i n u m wire is h e a t e d t o incandescence , a n d t h e n p l u n g e d i n t o d is t i l led w a t e r , 
t h e p resence of colloidal p l a t i n u m c a n be d e t e c t e d b y u l t r a -mic roscop ic e x a m i n a t i o n . 
H . K u z e l p r e p a r e d t h e colloid b y b r i n g i n g t h e e l e m e n t i n t o a fine s t a t e of s u b 
div is ion b y g r ind ing , c a t h o d i c sp lu t t e r i ng , e tc . , a n d t h e n t r e a t i n g i t for l ong p e r i o d s 
a l t e r n a t e l y w i t h di l . acidic soln. a n d di l . a lka l ine or n e u t r a l soln. u n d e r t h e inf luence 
of m o d e r a t e h e a t , a n d v io len t a g i t a t i o n . Af ter e ach t r e a t m e n t t h e m a t e r i a l is 
w a s h e d w i t h dis t i l led w a t e r or o t h e r so lven t u n t i l i t is free f rom t h e r e a g e n t e m 
p l o y e d . S. M i y a m o t o used t h e s i lent d i scharge , E . J i r s a o b s e r v e d t h a t i n s o m e cases 
t h e col loidal pa r t i c l e s a r e p r o b a b l y ox ides . 

W h e n a v e r y di l . soln. of a p l a t i n u m sal t , s a y h y d r o c h l o r o p l a t i n i c ac id , is t r e a t e d 
w i t h a r e d u c i n g a g e n t , t h e p l a t i n u m w h ich is fo rmed m a y be in col loidal soln. , o r 
a p r e c i p i t a t e m a y be fo rmed , wh ich , when w a s h e d w i t h dis t i l led w a t e r , is p e p t i z e d 
a s t h e a s soc i a t ed sa l t s a r e w a s h e d a w a y . K . Rege l obse rved t h a t if p o t a s s i u m 
c h l o r o p l a t i n a t e p r e c i p i t a t e s a r e t r e a t e d w i t h m a g n e s i u m a n d hyd roch lo r i c ac id , 
col loidal p l a t i n u m is fo rmed . O. Loew, K a l l e a n d Co., H . Schulze , E . C. Aue r swa ld , 
Y . S h i b a t a a n d K . Y a m a s a k i , a n d A . !Lot termoser o b t a i n e d colloidal soln. w i t h 
f o r m a l d e h y d e a s r e d u c i n g a g e n t in a lka l ine soln . ; K . Sh igena , f o r m a l d e h y d e w i t h 
s o d i u m c i t r a t e a s p e p t i z e r ; I . S a n o , c a r b o n m o n o x i d e . N . Cas to ro e m p l o y e d 
a c r a l d e h y d e a s r e d u c i n g a g e n t ; J . S a m e s h i m a , coal gas ; L . G a r b o w s k y , 
a c e t a l d e h y d e , p r o p y l a l d e h y d e , v a l e r a l d e h y d e , s a l i cy la ldehyde , pheno l , pyroga l lo l , 
ph lo rog luc ino l , resorc inol , h y d r o x y - a c i d s — s a l i c y l i c , p r o t o c a t e c h u i c , gall ic, t a n n i c , 
a n d qu in i c ac ids—van i l l i n a n d gua iaco l . B e n z a l d e h y d e d i d n o t g ive a col loidal 
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soln. F . H e n r i c h e x a m i n e d t h e m u l t i v a l e n t p h e n o l s a n d p h o t o g r a p h i c deve lope r s 
like e i k o n o g e n ; p y r o c a t e c h o l , i n a n a lka l ine a lcohol ic soln. , fu rn i shed a d e e p b r o w n 
organoso l . K a l l e a n d Co. u s e d h y d r o x y l a m i n e a s r e d u c i n g a g e n t ; A . Gu tb i e r , 
h y d r a z i n e h y d r a t e ; A . G u t b i e r a n d Gr. Hofmeie r , a n d G. Hofmeie r , h y d r o x y l a m i n e 
hyd roch lo r ide , h y d r a z i n e h y d r o c h l o r i d e a n d s u l p h a t e , a n d p h e n y l h y d r a z i n e h y d r o 
chlor ide ; A. S k i t a a n d W . A . Meyer , h y d r o g e n i n t h e p r e sence of a soln. c o n t a i n i n g 
some g u m a r a b i c ; Y . S h i b a t a a n d K . Y a m a s a k i , a n d J . D o n a u , c a r b o n m o n o x i d e ; 
Li. W o h l e r a n d A . Spenge l , a n e t h e r e a l soln. of p h o s p h o r u s in t h e p resence of ge la t in ; 
A. S i eve r t s a n d E . P e t e r s , s o d i u m h y p o p h o s p h i t e , or p h o s p h i t e ; a n d J. Meyer , 
s o d i u m h y p o s u l p h i t e . A . Mul le r a n d co -worke r s o b t a i n e d col loidal soln. in phos 
phor ic ac id . 

T h e s t a b i l i t y of t h e colloidal soln . is g r e a t l y e n h a n c e d b y t h e p resence of p r o 
t ec t i ve col loids . R . Z s i g m o n d y , G. Bred ig , F . K u s p e r t , A. G u t b i e r a n d A . Zweigle, 
J . Groh , H . P l a u s o n , C. P a a l a n d C. A m b e r g e r , S. I . D j a t s c h k o w s k y , a n d T . S. P r i ce 
a n d J . A. N . F r i e n d u s e d ge l a t i n ; A . G u t b i e r a n d co-workers , e x t r a c t of I r i sh moss , 
or e x t r a c t of q u i n c e seeds ; G. Hofmeie r , a n d A. G u t b i e r a n d G. Hofmeie r , g u m 
a rab ic ; K a l l e a n d Co. , C. P a a l , a n d C. P a a l a n d C. A m b e r g e r , s o d i u m p r o t a l b i n a t e or 
l y s a l b i n a t e ; F . E v e r s , c a o u t c h o u c ; A . H . E r d e n b r e c h e r , s u g a r s ; L . G a r b o w s k y , 
pheno l , ph lo rog luc ino l , py roga l lo l , resorc inol , qu ino l , c a t echo l , gua iaco l , salicylic 
a n d gal l ic ac id , p r o t o c a t e c h u i c ac id , t a n n i c ac id , qu in i c ac id , a c e t a l d e h y d e , 
p r o p a l d e h y d e , v a l e r a l d e h y d e , a n d s a l i cya ldehyde , b u t n o t b e n z a l d e h y d e ; TJ. H u g o u -
n e n q a n d J . Loise leur , g l y c o g e n ; F . H e n r i c h , e i k o n o g e n ; a n d C. A m b e r g e r , 
lanol in . A . G u t b i e r a n d G. Hofmeie r , a n d G. H o f m e i e r o b t a i n e d t h e hydroge l b y 
c o n c e n t r a t i n g in v a c u o , ove r s u l p h u r i c acid , t h e col loidal soln. o b t a i n e d b y r educ ing 
a soln. of a p l a t i n u m sa l t w i t h h y d r a z i n e h y d r a t e , in t h e p resence of g u m acac ia 
as p r o t e c t i v e colloid. A. F . B e n t o n m a d e t h e gel a s a sh in ing b l ack s u b s t a n c e 
c o n t a i n i n g a p p r o x i m a t e l y 4O t o 50 mols . of w a t e r p e r mol . of p l a t i n u m b y a d d i n g 
a boi l ing soln. of s o d i u m c h l o r o p l a t i n a t e — 2 9 gr ins , of p l a t i n u m p e r l i t r e — t o a 
boil ing, 5 p e r c e n t , of s o d i u m f o r m a t e , a n d w a s h i n g a w a y t h e e l ec t ro ly te b y d e c a n -
t a t i o n ; t h e s econd w a s h i n g , a f t e r s t a n d i n g t w o d a y s , y ie lds t h e h y d r o g e l . 

A series of p l a t i n u m o r g a n o s o l s h a s b e e n p r e p a r e d b y t h e m e t h o d s of T. S v e d b e r g 
— 3 . 23 , IO. K . D e g e n o b t a i n e d t h e colloid in a lcohol ic soln . T . S v e d b e r g found 
t h a t t h e col loid is s t a b l e in a m y l a c e t a t e , e t h y l a c e t a t e , a m y l a lcohol , iso-hutyl 
alcohol , a c e t o n e , n - p r o p y l a lcoho l ; b u t u n s t a b l e in e t h y l e t he r , ch loroform, e t h y l 
alcohol , a n d m e t h y l a lcohol . T h e s t a b i l i t y is n o t d e p e n d e n t o n t h e d ie lec t r ic 
c o n s t a n t s of t h e m e d i a . J . B i l l i t ze r o b t a i n e d colloidal soln. in a lcohol , a n d in 
ch loroform ; J . L i n d e m a n a n d T . S v e d b e r g , in a lcohol a n d e t h e r ; a n d T . S v e d b e r g , 
a n d E . F . B u r t o n , i n e t h y l m a l o n a t e . E . C. H . D a v i e s a n d V. S ive r t z s t u d i e d t h e 
r h y t h m i c p r e c i p i t a t i o n of p l a t i n u m o n silica gel . H . P . W a l m s l e y s t u d i e d t h e 
aerosol of p l a t i n u m . 

T h e gene ra l p r o p e r t i e s of t h e colloidal soln . of p l a t i n u m w e r e d iscussed b y 
A. I v a n i t z k a j a a n d L,. Or lova , W . P a u l i a n d T . Schi ld , N . P . Peskoff, J . Bil l i tzer , 
E . F . B u r t o n , H . F r e u n d l i c h , S. S. B h a t n a g a r , a n d E . J o r d i s . R . G a n s a n d R . CaIa-
t ron i in fe r red f rom t h e a b s o r p t i o n s p e c t r u m t h a t t h e submic roscop ic pa r t i c l e s of 
t h e colloid a r e , l ike t h e c o r r e s p o n d i n g gold a n d s i lver amic rons , spher i ca l i n fo rm. 
E . Mul ler sa id t h a t t h e size of t h e pa r t i c l e s is b e t w e e n t h a t of s i lver a n d t h a t of gold ; 
R . Z s i g m o n d y said t h a t t h e u p p e r l im i t for t h e a v e r a g e d i a m e t e r is 44/x/x ; F . B h r e n -
haf t g a v e 0-58 X 1 0 ~ 5 t o 0 6 0 X l O " 5 c m . for t h e m e a n r a d i u s ; E . F . B u r t o n found t h e 
d i a m e t e r i s b e t w e e n 2 x l 0 ~ 5 a n d 6 X 10~ 5 c m . ; L . Rol la , 30/jft ; a n d H . Bechho ld 
s t ud i ed t h e p a s s a g e of t h e p a r t i c l e s t h r o u g h gela t in-f i l ters . S. W . P e n n y c u i c k found 
t h a t t h e sur face of col lo idal p l a t i n u m pa r t i c l e s cons i s t s of a p l a t in i c acid , p r o b a b l y 
H 2 P t ( O H ) 6 . W o . O s t w a l d d i scussed t h e v a r i a t i o n of co lour of t h e colloidal soln. 
wi th v a r y i n g deg ree s of d i spe r s ion . A c c o r d i n g t o E . Muller , t h e col loidal soln. 
w i t h v e r y s m a l l p a r t i c l e s is r ed , a n d w i t h pa r t i c l e s n o t so smal l , t h e colour is b r o w n . 
K . A. H o f m a n n a n d V. W o I n o b s e r v e d t h e e the r so l p r o d u c e d w i t h m a g n e s i u m p h e n y l 
b r o m i d e h a s a fine r e d co lour . L . W o h l e r a n d A. Spengel , L.. Woh le r , a n d 
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B . D e l a c h a n a l a n d A. M e r m e t found t h a t t h e red co lour—red col lo idal p l a t i n u m — 
p r o d u c e d w h e n soln. of p l a t i n u m sa l t s a re t r e a t e d w i t h s t a n n o u s ch lor ide is d u e 
t o t h e p resence of colloidal meta l l ic p l a t i n u m in a v e r y fine s t a t e of subd iv i s ion , 
a n d t h a t t h e fo rma t ion of t h i s in p lace of t h e m o r e u s u a l b r o w n col loidal m e t a l 
is d u e t o t h e ac t ion of s t ann i c chlor ide a n d i t s p r o d u c t s of h y d r o l y s i s a s p r o t e c t i v e 
colloids. T h e red colloid is also fo rmed w h e n t h e r e d u c t i o n of p l a t i n u m sa l t s is 
effected b y m e a n s of a soln. of p h o s p h o r u s in e the r , if ge l a t i n is a d d e d a s a p r o t e c t i v e 
colloid. T h e i d e n t i t y of t h e t w o r ed s u b s t a n c e s h a s b e e n e s t ab l i shed b y s p e c t r o 
scopic obse rva t ions . I f t h e colloidal soln. o b t a i n e d b y r e d u c t i o n w i t h s t a n n o u s 
chlor ide is s h a k e n u p -with e thy l e t h e r or e t h y l a c e t a t e , t h e o rgan ic so lven t s t a k e 
u p t h e red colour, a n d t h i s is found t o b e c o n n e c t e d -with t h e so lub i l i ty of s t a n n i c 
chlor ide in these media , in wh ich i t p l a y s t h e p a r t of p r o t e c t i v e colloid. W h e n t h e 
a q . soln. is d i lu ted wi th a la rge v o l u m e of w a t e r , o r w h e n t h e e t h y l a c e t a t e soln. 
is p o u r e d i n t o wa te r , a c h o c o l a t e - b r o w n p r e c i p i t a t e is o b t a i n e d . A c c o r d i n g t o 
K. A. Schneider , t h e p r e c i p i t a t e h a s t h e c o m p o s i t i o n P t S n 3 O 5 , b u t a c t u a l l y n o 
definite c o m p o u n d is fo rmed because t h e c o m p o s i t i o n of t h e p r e c i p i t a t e va r i e s 
cons ide rab ly w i t h t h e cond i t ions u n d e r which i t is p r o d u c e d . I t is p r o b a b l e t h a t 
i t is ana logous -with p u r p l e of Cassius, a n d is a m i x t u r e of col loidal p l a t i n u m a n d 
colloidal s t a n n i c acid. T h e p r o p e r t i e s of t h e p u r p l e of Cass ius , a n d r e d col loidal 
p l a t i n u m a re s imilar . 

J . D u c l a u x found t h a t t h e osmot ic press , of t h e soln. is less t h a n 2 c m . of w a t e r . 
C. T h o m a s said t h a t t h e c h a n g e t o w h i t e of t h e co lour of t h e u l t r a m i c r o s c o p i c 
pa r t i c les m a r k s t h e beg inn ing of coagu la t ion . P . LaI a n d P . B . G a n g u l y o b s e r v e d 
t h a t t h e colloid is coagu la ted b y exposu re t o u l t r a -v io l e t l igh t . E . Miiller s t u d i e d 
t h e po la r i za t ion , a n d ex t i nc t i ve coeff. of t h e colloidal soln. ; A . T . Wi l l i ams , a n d 
O. Sca rpa , t h e spec t r a of colloidal soln. of p l a t i n u m ; E . B . S p e a r a n d co -worke r s , 
t h e coagu la t ion of t h e sol in u l t r a -v io l e t l igh t ; a n d E . B . S p e a r a n d K . D . K a h n , 
t h e p rec ip i t a t ion of t h e colloid on meta l l i c surfaces . H . F r e u n d l i c h obse rved t h a t 
t h e hydroso l of p l a t i n u m shows anod ic c o n v e c t i o n l ike a r sen ic su lph ide sol. 
S. W . P e n n y c u i c k s tud ied t h e c a t a p h o r e t i c ve loc i ty . L . Hol la found t h a t t h e 
ve loc i ty of m i g r a t i o n of t h e colloidal pa r t i c l e s in a n e lect r ic field w i t h a d r o p of 
p o t e n t i a l of 1 vo l t pe r c m . is 24 O X 1 O - 5 c m . pe r second ; T . S v e d b e r g g a v e for t h e 
lower l imi t 7*6 x K ) - 3 c m . pe r s e c o n d ; a n d E . F . B u r t o n , 2 - 3 x l 0 - 5 c m . p e r second 
for t h e speed of colloidal soln. in e t h y l m a l o n a t e . T h e sub jec t w a s d iscussed b y 
A. E in s t e in , F . E v e r s , J . J . B i k e r m a n n , N . B a c h a n d N . B a l a s c h o w a , W . Bi l t z , 
and W . R . W h i t n e y and J . C. B l ake . 

Accord ing t o L . L i e b e r m a n n , r edd i sh -b rown , colloidal soln. of p l a t i n u m b e c o m e 
d a r k b r o w n when h y d r o g e n is passed t h r o u g h t h e l iquid . T h e col loidal so ln . of 
p l a t i n u m dissolves hyd rogen gas rough ly in p r o p o r t i o n t o t h e c o n c e n t r a t i o n . 
E . O. A u e r s w a l d s t u d i e d t h e sub jec t . G. K e r n o t a n d F . de S. N i q u e s s a f o u n d t h a t 
s o m e p r o t e c t i v e colloids—e.g. g u m a rab i c , d e x t r i n , a n d a l b u m e n — r e d u c e t h e p r o 
p o r t i o n of gas abso rbed , b u t sucrose h a s a negl ig ib ly smal l effect. I n v i r t u e of t h e 
a b s o r b e d h y d r o g e n , colloidal p l a t i n u m f a v o u r s m a n y r e d u c t i o n s c a t a l y t i e a l l y 
t h o u g h t h e a c t i v i t y of t h e colloid decreases w i t h use , a n d t h e chemica l w o r k d o n e 
increases , b u t n o t p ropo r t i ona l l y , w i t h t h e cone , of t h e colloidal soln. T h u s , 
C. P a a l a n d A. S c h w a r z found t h a t ace ty l ene is r e d u c e d t o e t h y l e n e a n d e t h a n e ; 
a n d e t h y l e n e t o e t h a n e . C. P a a l a n d J . G e r u m obse rved t h a t m a n y organ ic 
s u b s t a n c e s such as u n s a t u r a t e d oils a r e hydrogen ized—e .g . l inseed oil is h a r d e n e d 
t o a w h i t e fa t . J . D o n a u found t h a t a b o r a x b e a d is co loured r e d d i s h - b r o w n b y 
col loidal p l a t i n u m . J . E g g e r t f ound t h a t ferric sa l t s a r e r e d u c e d t o t h e fe r rous 
s t a t e ; a n d C. P a a l a n d H . B i i t t n e r , t h a t a m m o n i u m m o l y b d a t e is r e d u c e d . 
E . C. A u e r s w a l d s t u d i e d t h e po i son ing of t h e c a t a l y t i c a c t i v i t y of p l a t i n u m h y d r o s o l 
b y m e r c u r y . 

Li. L i e b e r m a n n obse rved t h a t t h e col loidal soln. of p l a t i n u m c o n t a i n s a c t i v a t e d 
o x y g e n . C. P a a l obse rved t h a t c a r b o n m o n o x i d e is ox id ized b y o x y g e n t o c a r b o n 
d i o x i d e i n t h e p resence of col loidal p l a t i n u m ; a n d C. P a a l a n d A . S c h w a r z , t h a t 
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h y d r o g e n is ox id ized t o "water. G. B r e d i g a n d R . Mul ler v o n B e r n e c k s t u d i e d t h e 
c a t a l y t i c d e c o m p o s i t i o n of h y d r o g e n d iox ide b y col loidal p l a t i n u m ; t h e a c t i v i t y 
d imin i shes w i t h i nc rea s ing p r o p o r t i o n s of p r o t e c t i v e colloid w h i c h m a y b e p r e s e n t . 
T h u s , J . G r o h f o u n d t h e effect of inc reas ing t h e p e r c e n t a g e p r o p o r t i o n of ge la t in 
on t h e r e l a t i v e t i m e s r e q u i r e d t o d e c o m p o s e 50 p e r cen t , of h y d r o g e n p e r o x i d e : 

Q e l a t i n . . . . . 0 - 0 0 0 0 - 0 0 1 0 0 1 0 0 - 0 5 0 O-1OO 
T i m e f o r d e c o m p o s i t i o n . . 1OO 4 3 7 4 6 0 6 2 0 9 8 3 

Accord ing t o G. B r e d i g a n d IC. I k e d a , a n d T . S. P r i c e a n d J . A. N . F r i e n d , t h e 
a c t i v i t y of t h e col loid is d e c r e a s e d b y h y d r o g e n su lph ide or c y a n i d e w h i c h a r e 
m e t a p h o r i c a l l y sa id t o po i son t h e r e a c t i o n . C. J . F a r m e r a n d F . P a r k e r obse rved 
t h a t t h e a c t i v i t y of t h e colloid is i nc r ea sed b y a s h o r t e x p o s u r e t o u l t r a -v io l e t l ight , 
b u t is dec rea sed w i t h a l ong e x p o s u r e u n t i l i t finally ceases a s a b lack , flocculent 
p r e c i p i t a t e is f o rmed . T. S. P r i c e a n d J . A . N . F r i e n d o b s e r v e d t h a t t h e p resence 
of col loidal p l a t i n u m f a v o u r s t h e r e a c t i o n b e t w e e n h y d r o g e n d iox ide a n d p e r m o n o -
su lphur i c ac id ; a n d J . A . N . F r i e n d , t h e r e a c t i o n b e t w e e n h y d r o g e n d iox ide a n d 
p o t a s s i u m p e r s u l p h a t e . G. L . C la rk s t u d i e d t h e sub j ec t . 

R . B a r s , R . F i i r t h , H . P . W a l m s l e y , a n d Ti. H a m b u r g e r s t u d i e d t h e aeroso ls 
of p l a t i n u m . 

O. B o b e r t a g a n d co -worke r s f o u n d t h a t t h e m e t a l in col loidal soln. is flocculated 
b y r a p i d cool ing . G. B r e d i g ' s col lo idal soln. is f loccula ted w h e n cooled t o —70° ; a n d 
C. 3. F a r m e r a n d F . P a r k e r n o t i c e d t h a t t h e m e t a l is flocculated b y a p ro longed 
e x p o s u r e t o u l t r a - v i o l e t l i gh t ; a n d M. A n n e t t s n o t e d t h a t t h e colloid b e c o m e s less 
s t ab le on e x p o s u r e t o c a t h o d e r a y s . P . B . G a n g u l y a n d N . R . D h a r , a n d E . B . Spea r 
a n d c o - w o r k e r s s t u d i e d t h e s u b j e c t . E . Mul ler n o t e d t h e r a p i d p r e c i p i t a t i o n of t h e 
m e t a l b y a few d r o p s of h y d r o c h l o r i c ac id . H . F r e u n d l i c h s t u d i e d t h e coagu la t i on 
of t h e soln . b y e l ec t ro ly te s . A h y d r o s o l , w i t h 0-7 mi l l imol of p l a t i n u m p e r l i t re , is 
c o a g u l a t e d b y soln . of s o d i u m ch lo r ide w i t h 2-5 mi l l imol p e r l i t re ; p o t a s s i u m ch lo
r ide , 2-2 ; s i lver n i t r a t e , 0-22 ; s u l p h u r i c acid , 0*12 ; s o d i u m h y d r o x i d e , 1-3O ; b a r i u m 
chlor ide , 0-058 ; u r a n y l n i t r a t e , 0-065 ; l ead n i t r a t e , O-Oll ; b a r i u m h y d r o x i d e , 
0-058 ; a n d a l u m i n i u m s u l p h a t e , 0-007. S. W . P e n n y c u i c k s t u d i e d t h e e x c h a n g e of 
ions a t t h e sur face of col loidal p l a t i n u m . W . Bi l t z found t h a t a t r a c e of ferric, 
a l u m i n i u m , c e r i u m , z i r c o n i u m , or c h r o m i u m h y d r o x i d e p r e c i p i t a t e s t h e colloidal 
p l a t i n u m f rom 1 or 2 c.c. of t h e sol . N . P a p p a d a found t h a t a 4 pe r cen t . soln. of 
mercu r i c ch lo r ide d o e s n o t p r e c i p i t a t e t h e col lo idal soln. un less i t bo w a r m e d ; soln. 
of p o t a s s i u m c y a n i d e o r h y d r o c y a n i c ac id c h a n g e colloidal p l a t i n u m chemica l ly ; 
t he re is a l so a chemica l r e a c t i o n w i t h t h e ha logens—e .g . ch lor ine o r iod ine ; 0-12V-
soln. of non- ion ized , o r g a n i c subs t ances—e .g . m e t h y l or e t h y l a lcohol , g lucose , a n d 
s a c c h a r o s e — c o a g u l a t e t h e sol, b u t N- and m o r e cone . soln. d o n o t d o so ; 2 c.c. 
of 0-l iV-soln. of h y d r o c h l o r i c , n i t r i c , a n d s u l p h u r i c ac ids c o a g u l a t e t h e sol, l ikewise 
also w i t h 1 c.c. of 2V-CsCl ; 1-5 c.c. of iV-RbCl—incomple t e ly , a n d l ikewise so w i t h 
2V-KC1, 2V-NaCl, a n d N-IACl ; c o a g u l a t i o n occurs w i t h 3 c.c. of 22V-KC1 ; 1 c.c. 
of 012V-BaCl 2 , 0-I iV-SrCl2 , a n d 0-IiV-CaCl2 ; a n d w i t h 5 d r o p s of 0-12V-Al2(SO4)3, 
and 0-12V-Cr2(SO4J3 ; n o c o a g u l a t i o n occu r r ed w i t h Ol iV-so ln . of CsCl, RbCl , 
KCl , NaCl , o r LiCl , o r w i t h t h e c o r r e s p o n d i n g b r o m i d e s , iodides , s u l p h a t e s , or 
n i t r a t e s . T h e c o a g u l a t i o n of t h e sols w a s s t u d i e d b y S. W . P e n n y c u i c k and 
R . J . B e s t , A . V o e t , P . C. L . T h o r n e a n d co -worke r s , W . D . Bancrof t , W o . Os twa ld , 
a n d A. I v a n i t z k a j a a n d co -worke r s . E . B . S p e a r a n d K . D . K a h n obse rved t h a t 
colloidal so ln . of p l a t i n u m a r e c o a g u l a t e d b y m e t a l p l a t e s ; a n d M. A n n e t t s , b y 
c a t h o d e r a y s . T h e p l a t e s a r e m o r e a c t i v e if r o u g h e n e d . T h e o rde r of dec reas ing 
a c t i v i t y is : z inc , s tee l , n icke l , t i n , a n d c o p p e r . A. d e Gregor io y R o c a s o l a n o 
s tud ied t h e a g e i n g of t h e sol . Y . S h i b a t a a n d H . K a n e k o s t u d i e d influence of t h e 
sol on t h e r a t e of o x i d a t i o n of py roga l lo l . 
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§ 9. The Structure of Platinum 
R . J . H a i i y x first s u g g e s t e d t h a t t h e c r y s t a l s be long t o t h e c u b i c s y s t e m . H e 

sa id : la forme de petits cristaux de platine m'a paru Stre celle du cube ; A . B r e i t h a u p t 
conf i rmed t h i s w i t h c r y s t a l s of p l a t i n u m f rom R u s s i a ; a n d F . M o h s sa id t h a t t h e 
c ry s t a l s a r e h e x a h e d r a l . G. B . S o w e r b y f o u n d n a t i v e p l a t i n u m w i t h a l a m i n a t e d 
s t r u c t u r e . P l a t i n u m u s u a l l y occu r s in g r a i n s or scales, occas iona l ly i n l u m p s or 
n u g g e t s -weighing u p t o 21 lbs .—v ide supra. T h e s t r u c t u r e of t h e s e g r a in s was 
d iscussed b y R . B e c k , H . O. H . C a r p e n t e r a n d S. T a m u r a , B . v o n C o t t a , A. D a u b r e e , 
M. G i n s b u r g , E . H u s s a k , A. Inost ranzeff , B . O. Karpoff , A . L ive r s idge , S. Meunier , 
J . Orcel , V . Posch l , J . W . R e t g e r s , F . R i n n e , S. F . S c h e m t s c h u s c h n y , a n d 
G. H . S t a n l e y a n d P . A. W a g n e r . Wel l - fo rmed c r y s t a l s a r e c o m p a r a t i v e l y r a re . 
Cubes or d i s t o r t e d c u b e s a r e t h e m o s t c o m m o n c rys t a l l i ne fo rms . P . V. Jeremejeff 
desc r ibed s o m e c r y s t a l s w h i c h h e sa id w e r e u s u a l l y h e x a h e d r a l , r a r e l y o c t a h e d r a l . 
N o c l eavage w a s obse rved , b u t t h e r e is s o m e t w i n n i n g a b o u t t h e ( l l l ) - p l a n e . 
O c t a h e d r a l f o rms w e r e a lso o b s e r v e d b y E . H u s s a k , G. B . Sowerby , a n d F . L i m m e r . 
J . Orce l o b t a i n e d o c t a h e d r a l a n d t e t r a h e d r a l c r y s t a l s b y vo la t i l i za t ion . T h e colour 
a n d s t r e a k of p l a t i n u m a r e w h i t i s h s tee l -grey . F . Myl ius a n d R . D i e t z n o t e d t h a t 
t h e f r a c t u r e of p l a t i n u m is c ry s t a l l i ne ; n a t i v e p l a t i n u m h a s a h a c k l y f rac tu re . 
A. J e d e l e s t u d i e d t h e cor ros ion f igures. R . G a n s a n d R . Ca la t ron i discussed t h e 
n a t u r e of t h e u l t r a -mic ro scop i c pa r t i c l e s of p l a t i n u m . M. B e r e k d iscussed t h e mic ro-
d e t e c t i o n of p l a t i n u m i n ores . 

J . J . E b e l m e n o b t a i n e d , b y c h a n c e , d u r i n g t h e fusion of some si l icates , oc t ahed ra l , 
a n d c u b o - o c t a h e d r a l c r y s t a l s of p l a t i n u m ; a n d J . J o I y o b t a i n e d smal l o c t a h e d r a l 
or c u b o - o c t a h e d r a l c r y s t a l s b y h e a t i n g p l a t i n u m in c o n t a c t w i t h q u a r t z , or t o p a z . 
G. T . B e i l b y o b s e r v e d t h a t t h e po l i shed m e t a l h a s a t r a n s p a r e n t , glass-l ike sk in 
which m a y p a s s i n t o m i n u t e scales o r g r a n u l e s . A . G u n t z a n d H . B a s s e t t obse rved 
t h a t in h igh t e m p , e lec t r ic fu rnaces , w h e r e p l a t i n u m is n e a r i t s m . p . , t h e m e t a l 
m a y be s u b l i m e d t o f o r m sma l l c r y s t a l s 0 0 0 8 5 t o 0-014 m m . in size. These c rys ta l s 
m a y be c u b i c o r o c t a h e d r a l , o r a c o m b i n a t i o n of t h e s e forms , or a c o m b i n a t i o n of 
cubic a n d t e t r a h e d r a l fo rms . G. T . Be i lby , a n d H . Z a h n a n d J . K r a m e r n o t e d 
t h a t a m o r p h o u s l aye r s a r e c o n v e r t e d i n t o t h e c rys ta l l ine m e t a l a t a definite t e m p . 
G. D . P r e s t o n s t u d i e d t h e t w i n n i n g of t h e c r y s t a l s . G. A. H u l e t t a n d H . W . Berger , 
a n d H . Mois san o b s e r v e d t h a t sma l l c r y s t a l s a r e fo rmed a s a d u s t y s u b l i m a t e w h e n 
p l a t i n u m is h e a t e d i n t h e e lec t r ic fu rnace ; G. P . T h o m s o n a n d co-workers , t h e 
c rys ta l l ine s t r u c t u r e of t h i n films ; a n d W . Crookes , t h a t p l a t i n u m sub l imed a t 
1300° fu rn i shes h e x a g o n a l p l a t e s w i t h a meta l l i c l u s t r e . F . W . C o n s t a n t obse rved 
mosa ic c r y s t a l s . 

W . C a m p b e l l f o u n d t h a t b y s u i t a b l y cool ing p l a t i n u m , a d e n d r i t i c s t r u c t u r e 
could b e d e v e l o p e d in t h e m e t a l . D e n d r i t e s , r e p r e s e n t e d b y t h e so-called platinum 
tree, w e r e o b t a i n e d b y G. F . W a c h b y t h e a c t i o n of zinc o n a di l . soln. of p la t in ic 
chlor ide ; a n d W . H o l t z w r a p p e d a z inc- rod (1 m m . t h i c k a n d 1*5 m m . in w i d t h 
a t t h e b o t t o m , a n d 3 m m . i n w i d t h a t t h e t op ) in p a p e r , a n d w h e n t h i s was 
i m m e r s e d in a so ln . of p l a t i n i c ch lor ide , a p l a t i n u m t r e e w i t h m a n y b r a n c h e s was 
deve loped . T h e t r e e h a d a me ta l l i c lu s t r e a n d w a s h a r d e n o u g h t o p e r m i t of filing. 

J . W . Mal l e t o b s e r v e d t h a t t h e e t c h i n g w i t h a q u a regia of p l a t i n u m which h a s 
been fused s h o w e d u p t h e c rys t a l l i ne s t r u c t u r e ; a n d T . L.. P h i p s o n obse rved t h a t 
t h e m e t a l e t c h e d b y aqua reg ia e x h i b i t s o c t a h e d r a l a n d t e t r a h e d r a l fo rms , a n d 
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analogous results were obtained by A. Noble, F. E. Carter, E. Limmer, and 
T. Andrews. F. Bran showed the crystalline structure of the metal which had 
been exposed to anodic attack in hydrochloric acid. T. Andrews said that the 
general microstructure of platinum is allotrimorphic in character and derived 
from a system of interfering cubes and octahedra, the cubic and hexagonal form 
being frequently noticeable. The size of the larger crystal grains varies from 0*002 
inch to 0-04 inch in size, and the smaller crystals range from about 0-0002 inch 
to about 0-007 inch. J. Orcel, K. Gebhard and H. J. Wiester, O. Feussner, 
E. Schmid, and F. W. Constant studied the subject. S. Kalischer found that 
platinum wire which showed no signs of crystallization became distinctly crystalline 
after being heated to redness. M. Soceze noted that platinum which had been 
heated for a few days in the vicinity of its m.p., acquired a crystalline structure 
showing cubic and octahedral forms. L. Holborn and co-workers observed that 
chemically pure platinum after being heated to 1670° was distinctly crystalline. 
S. Dembinska found that deposits several w*/x thick show no crystal structure until 
they have been heated beyond a critical temp., 250° to 300°. O. Feussner showed 
that platinum does not crystallize on annealing below a certain temp, limit. The 
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TC T* T ° -T-'-T-^f t e m P- * * d grain-size is hyperbolic 
^g^^ZT.^^--'^^ and concave to the temp, axis so 

~* i =~r that a relatively small rise of temp, 
between 800° and 900°, Fig. 4, causes 
a large increase in the size of the 
crystals, but a similar rise of temp, 
between 1200° and 1500° has a very 
slight effect on the size of the crystals. 
Plotting grain-size against the loga
rithm of the amount of deformation 
to which the metal has been sub
jected furnishes a straight line for 
all temp. The dotted lines in Fig. 4 
refer to the effect of temp, on the 
grain-size. W. Rosenhain also ob
served a development of the crystal
line structure by heating the metal 
for 4 hrs. in the flame of a bunsen 
burner. J. F. Daniell, and W. N. 
Hartley also studied the brittleness 
of platinum containing carbide, and 
phosphide. A. F. Nogues heated 

platinum gauze many hours in a current of hydrogen and observed marked 
evidence of the formation of cubic and octahedral crystals. J. L. Byers discussed 
the structure of cupellation beads ; and S. Dembinska, electrodeposited platinum. 
Z. Jeffries and R. S. Archer observed 450° to be the re-crystallization temp, of 
platinum. The subject was studied by J. Bohm and P. Feldmann. 

According to W. R. Hodgkinson and F. K. S. Lowndes, a platinum wire 
electrically heated in chlorine acquires a crystalline structure, but not so in bromine 
vapour. F. Seelheim also obtained lustrous crystals of platinum by passing 
chlorine over the red-hot metal. L. Troost and P. Hautefeuille observed that if 
platinum be heated in an inert gas containing a small proportion of chlorine, 
crystals of platinum appear in the cooler part of the tube. A. E. Tornebohm 
obtained a similar result by using a mixture of carbon monoxide, air, and chlorine. 
O. Kottig, and O. L. Erdmann observed that octahedral crystals are formed when 
platinum is heated at bright redness for some hours in contact with potassium 
nitrate ; and F. Limmer obtained well-formed crystals by heating the platinum 
sponge in contact with cupric chloride. H. Moissan obtained crystals of platinum 

Percentage work 
F i a . 4. T h e Roc rys t a l l i z a t i on of P l a t i n u m , 

a n d t h o R e l a t i o n b e t w e e n T e m p e r a t u r e , 
a n d Gra in-S ize . 
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b y t h e d e c o m p o s i t i o n of p l a t i n o u s ch lo r ide a t a r e d - h e a t ; S. Cloez, a n d L . P igeon , 
b y t h e t h e r m a l d e c o m p o s i t i o n of p l a t i n i c ch lo r ide ; V . A. J a c q u e l a i n , a n d 
F . Li immer, b y t h e t h e r m a l d e c o m p o s i t i o n of p o t a s s i u m c h l o r o p l a t i n a t e ; a n d 
W . S p r i n g , b y h e a t i n g t h e m e t a l w i t h cone , h y d r o c h l o r i c ac id in a sealed t u b e a t 150°. 

H . B e h r e n s f o u n d t h a t ro l led p l a t e s of t h e m e t a l h a v e a c rys t a l l i ne s t r u c t u r e . 
G. G r e e n w o o d f o u n d t h a t t h e co ld -worked m e t a l h a s a fibrous t e x t u r e r e sembl ing 
t h a t of o t h e r f ace -cen t red , c u b i c m e t a l s . T h e (11 I n d i r e c t i o n is para l le l t o t h e 
d r a w i n g force, t h e t e x t u r e is s o m e w h a t conica l , a n d v a r i e s w i t h d i s t a n c e f rom 
surface, t h e i n t e r i o r zones s h o w i n g t h e g r e a t e r fibrous d e v e l o p m e n t . J . A. M. v a n 
L i e m p t , H . M a r k a n d K . We i s senbe rg , A. E . v a n Arke l , S. T a n a k a , R . Vogel , a n d 
G. T a m m a n n s t u d i e d t h e effect of co ld -work ing . J . A . E w i n g a n d W . R o s e n h a i n 
obse rved t h e d e v e l o p m e n t of s l i p - b a n d s , t h a t is , of l ines d e v e l o p e d o n t h e surface 
of m e t a l s b y p l a s t i c s t r a i n , a n d T . a n d C. R . A n d r e w s showed t h a t w h e n p l a t i n u m 
h a s been s u b j e c t e d t o a s t r e s s , m a n y of t h e i n d i v i d u a l l a rge c r y s t a l g r a in s fo rming 
t h e m a s s , u n d e r t h e inf luence of t h e s t r a in , d e v e l o p i n n u m e r a b l e fine s t ress b a n d s 
or s l i p - b a n d s i n d i c a t i n g c ry s t a l l i ne s l ip . 

T h e area, enclosed, b y t h e main, l ines of d i s r u p t i o n r o u g h l y a p p r o x i m a t e t o t h e s ize 
of t h e l a r g e c r y s t a l g r a i n s . T h e d i s t a n c e s b e t w e e n t h e e x t r e m e l y fine l ines o r s l ip b a n d s 
co inc ide a p p r o x i m a t e l y w i t h t h e s ize of t h e m i n u t e c r y s t a l s f o r m i n g t h e m a s s , t h e finer 
s l ip b a n d s i n d i c a t e t h a t t h e c r y s t a l l i n e s l ip h a s t a k e n p l a c e a l o n g t h e f ace t s of t h e sma l l e r 
c r y s t a l s . T h e d i r e c t i o n of t h e m a i n l ines of c r y s t a l l i n e d i s r u p t i o n d o n o t a l w a y s co inc ide 
w i t h t h e i n t e r c r y s t a l l i n e f ace t j u n c t i o n s of t h e l a r g e c r y s t a l g r a i n s . T h e l ines of l e a s t 
r e s i s t a n c e o r g r e a t e s t c r y s t a l l i n e s l ip d e v e l o p chiefly a t a n a p p r o x i m a t e a n g l e of 45° t o t h e 
p r e s s u r e l inos , b u t t h e l ine of g r e a t e s t w e a k n e s s in t h e m a s s s t r u c t u r e of t h e m e t a l is n o t 
a l w a y s a t t h a t a n g l e w i t h t h e l ine of t h e d i s r u p t i v e force . 

A. W . H u l l found t h a t t h e X - r a d i o g r a m s of p l a t i n u m co r r e spond w i t h a face-
c e n t r e d , c u b i c l a t t i c e w i t h edge a = 3 - 9 3 0 A. T h e s u b j e c t w a s discussed b y 
R . W . G. Wyckoff . N . U s p c n s k y a n d S. K o n o b e j e w s k y g a v e a—4-02 A. for 
c a t h o d i c a l l y s p l u t t e r e d p l a t i n u m ; W . P . D a v e y , a n d G. Greenwood , gave 
a—3-912 A. ; a n d T . B a r t h a n d G. L u n d e , « = 3 - 9 0 3 A. H . K a h l e r found 
s p l u t t e r e d a n d o r d i n a r y m e t a l h a v e i d e n t i c a l l a t t i c e s . A. El. v o n Arke l , G. Bred ig 
a n d I i . Allolio, V. I . I v e r o n o v a , G. R . L e v i a n d R . H a a r d t , K . M a t u k a w a 
a n d K . S h i n o h a r a , G. N a t t a , E . A. O w e n a n d E . L . Y a t e s , a n d G. P . T h o m s o n a n d 
co -worke r s s t u d i e d t h e s u b j e c t . G. B r e d i g a n d R . Allolio g a v e a — 3-944 A. for 
t h e m e t a l , a n d 3-908 A. for p l a t i n u m b l a c k c h a r g e d w i t h h y d r o g e n . A. Osawa 
found t h a t t h e l a t t i c e e x p a n d s 2-4, 2-9, a n d 2-8 p e r cen t , w h e n t h e m e t a l is s a t u r a t e d 
w i t h c a r b o n m o n o x i d e , o x y g e n , a n d h y d r o g e n respec t ive ly . A. W . H u l l , a n d 
W . P . D a v e y c a l c u l a t e d t h a t t h e p l a t i n u m a t o m s of t h e l a t t i c e a r e 2-780 A. a p a r t . 
F . M. J a g e r a n d J . E . Z a n s t r a o b s e r v e d ev idences of d y n a m i c a l l o t rop i sm b y 
obse rv ing t h e c h a n g e in t h e X - r a y s p e c t r u m o n a r i s ing t e m p . R . Sa lv ia found 
t h a t t h e l a t t i c e d i m e n s i o n s d o n o t p e r m i t of t h e e n t r y of he l i um a t o m s . G. I . F i n c h 
a n d c o - w o r k e r s s t u d i e d t h e s t r u c t u r e of t h i n films ; E . A. Owen a n d E . L . Y a t e s , 
t h e d i s t o r t i o n of t h e l a t t i c e b y occ luded gas ; a n d J . A. M. v a n L i e m p t , t h e h e a t of 
loosening of t h e space - l a t t i c e . L . H . R e y e r s o n a n d co-workers obse rved X - r a d i o -
g r a m p a t t e r n s o n p l a t i n u m d e p o s i t e d on silica gel . 
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§ 10. The Mechanical Properties of Platinum 
The specific gravity of platinum was reported by A. F . de Fourcroy * to be 

2 1 0 6 ; and 20-85 for feebly-hammered platinum, and 20-98 for the strongly 
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h a m m e r e d m e t a l ; P . M u s s c h e n b r o e c k g a v e 27 , M. H . K l a p r o t h , 21-74 ; 
M. C h a b a n e a u , 24-O, a n d J . Cloud , 23-5—all t h r e e v a l u e s a r e t o o h igh ; P . B e r t h i e r 
also g a v e s o m e h i g h v a l u e s a l o n g w i t h 21-47 a n d 21-53 ; J . J . Berze l ius g a v e 
21*45 ; M. J . B r i s son g a v e 19-5 for t h e m e t a l w h i c h h a s b e e n fused ; 20-3 for t h e 
h a m m e r e d m e t a l , a n d 21-O for t h e w i r e ; M. F a r a d a y a n d J . S t o d a r t g a v e 21-3 for 
t h e s p . gr . ; D . P r e c h t l , 17-7 for t h e fused m e t a l ; W . H . W o l l a s t o n g a v e 21-16 for 
wire , 21-25 for m a l l e a b l e p l a t i n u m , a n d 21-4 for t h e w i r e d r a w n f rom t h e s a m e 
m e t a l ; B . Scholz g a v e 21-345 ; P . T . Meissner , 21-359 ; C. v o n S ick ingen , 21-061 ; 
R . F . M a r c h a n d , 21-2668 t o 21-3092 a t 0° ; C. S c h u m a c h e r , 21-1878 t o 20-212 ; 
C. B a r u s , 21-31 ; R . H a r e g a v e 21-16 t o 21-31 for t h e h a m m e r e d m e t a l . 
O. J . B r o c h sa id t h a t t h e m e a n v a l u e of t h e ear l ie r d e t e r m i n a t i o n s is 21-49. Col
lec t ions of d a t a w e r e m a d e b y R . F . M a r c h a n d , R . B o t t g e r , a n d F . W . Cla rke , a n d 
o b s e r v a t i o n s o n t h e s u b j e c t w e r e m a d e b y G. O s a n n . H . S t . C. Devi l le a n d 
H . D e b r a y g a v e 21-15 for pur i f ied m e t a l n o t h a r d e n e d ; a n d t h e h ighes t v a l u e for 
t h e purif ied m e t a l w a s 21-504 a t 17-8°/17-6°. T h e lower va lues were a t t r i b u t e d 
to t h e p r e sence of sea led p o r e s . W . A . T i lden g a v e 21-323 a t 3 8° '18° ; 
T. W. R i c h a r d s , 21-31 a t 20° ; P . W . B r i d g m a n , 21-34 a t 20° ; W . Sch le t t , 21-1296 
t o 21-4802 ; G. W e r t h e i m , 20-513 t o 20-518 a t 30° t o 15° ; J . Y . B u c h a n a n , 21-5 ; 
E . Grune i s en , 21-39 t o 2 1 - 4 4 ; T . W . R i c h a r d s , 2 1 - 3 1 ; W . G a e d e , 2 1 - 4 0 7 ; 
C). J . B r o c h a n d c o - w o r k e r s o b t a i n e d 21-463 for purif ied s t r o n g l y h a m m e r e d m e t a l ; 
a n d for t h e b e s t r e p r e s e n t a t i v e v a l u e for a n u m b e r of s ample s , t h e y g a v e 21-49 a t 
0°/4° ; F . M y l i u s a n d R . D i e t z g a v e 21-4 for t h e purif ied m e t a l . A . W . H u l l , a n d 
W . P . D a v e y g a v e 21-23 for t h e s p . g r . c a l c u l a t e d f rom t h e X - r a d i o g r a m d a t a ; 
a n d W . P . D a v e y , 21-51 . 

G. W . A . K a h l b a u m a n d E . S t u r m o b t a i n e d 21-4316 t o 21-4327 a t 20°/4° for 
a n n e a l e d wi re , a n d 21-4152 t o 21-4133 for c o l d - d r a w n wi re ; a n d G. W . A . K a h l 
b a u m , 21-4 a t 20 0 /20° for t h e ro l led o r w i r e - d r a w n m e t a l , a n d 21-1 t o 21-3 for t h e 
compres sed m e t a l . T h e c h a n g e in s p . gr . w i t h m e c h a n i c a l w o r k w a s f u r t h e r d is 
cussed b y W . S c h l e t t , a n d F . C. A. H . L a n t s b e r r y . T . M. L o w r y a n d R . G. P a r k e r 
gave 21-3351 for t h e s p . gr . of t h e m a s s i v e m e t a l , a n d 21-3705 for t h e filings. 
G. W . A . K a h l b a u m a n d E . S t u r m o b t a i n e d 21-3985 t o 21-4312 for t h e purif ied 
m e t a l , 21-4112, a t 20° /4° , a f t e r t o r s ion , a n d 2-4284 af ter a n n e a l i n g . G. W e r t h e i m 
gave for t h e h a m m e r e d m e t a l s u b j e c t e d t o a t ens i l e s t r e s s before e longa t ion 21-166 
t o 21-275, a n d a f t e r c r a c k i n g , 20*987 ; a n d w i t h a n o t h e r s a m p l e , 20-753 t o 21-207 
before e l o n g a t i o n , a n d 21-029 a f t e r c r a c k i n g — a l l a t 12° t o 13°—vide infra, e las t ic 
m o d u l u s . J . A . G r o s h a n s s t u d i e d t h e d e n s i t y r e l a t i ons of t h e different e l e m e n t s . 
A. S a y n o d i scussed s o m e r e l a t i o n s b e t w e e n t h e s p . gr . , a t . w t . , m . p . , a n d to r s ion 
m o d u l u s . G. Q u i n c k e g a v e 18-915 for t h e s p . gr . of t h e m o l t e n m e t a l . 

T . T h o m s o n g a v e 21-47 for t h e s p . gr . of s p o n g y p l a t i n u m ; G. Rose , 16-6340 ; 
L . P l a y f a i r a n d J . P . J o u l e , 21-169 t o 21-243 ; E . H . A r c h i b a l d , 21-16 a t 24°/4° ; 
A. W . W a r r i n g t o n g a v e 21-45 a t O0, a n d a d d e d , v=^o(l-f-O-OOOO2660). B . Scholz 
gave 17-894 for t h e s p . g r . of p l a t i n u m b l a c k ; J . v o n Liebig , 15-8O t o 17-572 ; 
a n d G. R o s e , g a v e 20-7732 t o 20-9815 ; a n d I i . P l a y f a i r a n d J . P . J o u l e , 17-766, 
b u t T . Sex l o b s e r v e d t h a t sub -mic roscop ic pa r t i c l e s d o n o t h a v e a m u c h lower 
dens i t y t h a n m a s s i v e p l a t i n u m . C. B e n e d i c k s g a v e 1-37 X 1 O - 8 c m . for t h e a t o m i c 
r ad ius ; V. M. G o l d s c h m i d t , 1-38O A. W . B i l t z a n d K . Meisel, W . H u l m e - R o t h e r y , 
E . H . W e s t l i n g , J . C. S l a t e r , M. X». H u g g i n s , a n d G. H a g g d iscussed t h e p a c k i n g 
d e n s i t y ; a n d G. D e s t r i a u , t h e a t o m i c v o l u m e in t h e solid a n d l iqu id s t a t e s . 

H . S t . C. Dev i l l e a n d L . T r o o s t 2 d i scussed t h e poros i ty of p l a t i n u m . H . S t . C. 
Devi l le a n d H . D e b r a y 3 s a id t h a t p l a t i n u m is n e a r l y a s h a r d a s coppe r , a n d i t is 
r ead i ly po l i shed ; a n d W . H . W o l l a s t o n obse rved t h a t i n c o m p a c t masses , p l a t i n u m 
is h a r d e r t h a n c o p p e r , a n d sof ter t h a n i r o n . T . T u r n e r found t h e hardness of 
p l a t i n u m o n M o h s ' sca le t o b e 4 t o 5 ; a n d J . R . R y d b e r g , 4 t o 4-5 . S. B o t t o n e 
obse rved t h e r e l a t i v e h a r d n e s s of p l a t i n u m t o b e 0-1107 w h e n t h a t of c o p p e r is 
0-1360 ; a n d F . C. C a l v e r t a n d R . J o h n s o n g a v e i ron , 1000 ; l ead , 16 ; a n d 
p l a t i n u m , 375 . C. A . E d w a r d s g a v e 44 for B r m e l l ' s h a r d n e s s ; a n d F . E . Ca r t e r 
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gave for cas t , h a r d , a n d annea l ed p l a t i n u m , respec t ive ly , 50 , 97 , a n d 47 ; a n d for 
t h e scleroscopic ha rdness of h a r d a n d a n n e a l e d p l a t i n u m , respec t ive ly , 2 1 , a n d 7 . 
Obse rva t ions were m a d e by P . R e h b i n d e r , C. J o h n s o n , a n d A . T . Grigorieff. 
O. J . Broch a n d co-workers found t h a t a wire s u p p o r t e d a t i t s t w o e n d s soon a c q u i r e s 
a p e r m a n e n t sag. G. T. Be i lby observed t h a t t h e m e t a l is r e a d i l y h a r d e n e d a n d 
softened. G. T a m m a n n a n d co-workers s tud ied t h e effect of cold w o r k o n t h e 
ha rdness . 

W. I I . Wol las ton 4 r e m a r k e d on t h e h igh t e n a c i t y of p l a t i n u m wires a n d f o u n d 
t h a t t h e meta l is ve ry duct i le , for i t can be d r a w n o u t i n t o v e r y t h i n w i r e s—alone 
t h e me ta l can be d r a w n t o a t h i ckness of IOVd;th inch ; a n d w h e n enclosed in s i lver 
which is a f te rwards r emoved b y acid, i t can be d r a w n t o smooth inch , o r e v e n t o 
.lo,\<-fl,th inch, >>ut in t h e l a t t e r case, t h e wire is n o t c o h e r e n t i n long pieces . 
G. A. I i . Kl ingens te in also observed t h a t t h e m e t a l c a n b e b e a t e n o u t i n t o t h i n 
lamina*, l ike gold-leaf. W . H . Wol l a s ton found t h a t t h e p resence of a sma l l p r o 
por t ion of i r id ium m a k e s t h e m e t a l ha rde r , a n d less duc t i l e ; a n d W . N . H a r t l e y , 
t h a t t h e presence of ca rb ide a n d phosph ide m a k e s t h e m e t a l b r i t t l e . K . K a r m a r s c h 
found t h a t t h e toughness of p l a t i n u m lies be tween t h a t of gold a n d t h a t of c o p p e r ; 
and A. B a u d r i i n o n t m a d e a s imilar obse rva t ion , a n d a d d e d t h a t t h e t ens i le s trength 
of a wire 0-410 m m . in d i a m e t e r w a s 22-625 g r m s . pe r sq. m m . a t 0° ; 19-284 a t 
100° ; a n d 17-277 a t 200°. D . H . Inga l l gave 14-27 t o n s or 32,000 lbs . p e r sq . in . 
a t 15°. W. Geibol found a wire 1 m m . in d i a m e t e r b r o k e w i t h a load of 24 k g r m s . 
E . S t e i n m a n n s tud ied t h e effect of annea l ing—v ide infra, p l a t i n u m - i r i d i u m a l loys . 
Y. E . Car te r gave for <)-5 m m . wire , for h a r d a n d annea l ed p l a t i n u m , respec t ive ly , 
34 a n d 15 kgrrns . per sq . m m . , a n d pe rcen t age e longa t ions in 2 inches , r e spec t ive ly 
0-8 and 32. A. GaifFe no ted how d u s t on t h e wires d u r i n g t h e d r a w i n g m a y in ter fere 
w i th the i r t e n a c i t y . Accord ing t o P . Phi l l ips , t h e t e n a c i t y , w i t h slow e longa t ion 
u n d e r t h e ac t ion of a c o n s t a n t load, can be r ep resen ted b y se=a - | -6 log t, w h e r e t 
is t h e t ime , a n d a and b a r e c o n s t a n t s . W i t h a load of 50O k g r m s . p e r sq . cm. , 
t h e va lue of b is zero, a n d w i t h increas ing loads , t h e v a l u e of b increases . T h e 
t i m e / ind ica tes how long t h e load is ac t ing before e longa t ion begins : 
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1200 

\ 80O 
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The resu l t s a re p lo t t ed in F ig . 5 w i th t h e cor responding va lues for copper , s i lver , 
a n d gold. T h e wires were 0-0506 c m . d i ame te r , and were annea l ed 5 m i n s . b y a 
c u r r e n t of 8-5 a m p e r e s . F . A. a n d C. 1^. L i n d e m a n n found a t t h e a b s o l u t e t e m p . 

20-4°, 81°, a n d 290° K . , t h a t t h e tens i le 
s t r e n g t h s of p l a t i n u m were , r e spec t ive ly , 
8600, 7251 , a n d 5080 k g r m s . p e r sq . c m . 
F . E . Ca r t e r g a v e for h a r d a n d a n n e a l e d 
p l a t i n u m , respec t ive ly 17,0OO a n d 15,20O 
k g r m s . pe r sq. m m . O b s e r v a t i o n s were 
m a d e b y A . G. Grigorieff, a n d S. E r k . 
E . M. Wise a n d J . T. E a s h found t h a t 
purified p l a t i n u m reduced 50 pe r cen t , b y 
cold w o r k h a d a n u l t i m a t e tensi le s t r e n g t h 
of 36,0OO lbs . p e r sq . in. , p r o p o r t i o n a l l imi t 
20,700 lbs . pe r sq . in . , e longa t ion 2-5 p e r 
cen t , i n 2 ins . , a n d r educ t i on i n a r ea 95 p e r 

c e n t . ; w h e n fully annea l ed a t 1100°, t h e u l t i m a t e tens i le s t r e n g t h w a s 20 70O 
lbs. per sq. in. , elongation, 30 per cent, in 2 ins. , and reduction in area 93 per 
c e n t . T h e a d d i t i o n of a l loy ing e l emen t s in m o d e r a t e a m o u n t s m a r k e d l y increased 
t h e s t r e n g t h , a n d a n n e a l i n g t e m p . , w i t h o u t d e t r i m e n t t o t h e duc t i l i t y . 

F . K o h l r a u s c h g a v e 17,020 k g r m s . p e r sq . m m . for t h e e last ic m o d u l u s o r 
Young9s modulus of p l a t i n u m ; E . E d l u n d g a v e 16,275 k g r m s . p e r sq. m m . ; 
C. Schaefer , 16,029 k g r m s . p e r sq . m m . ; and E . Griineisen o b t a i n e d t w o samples] 

£00 U 
b x 10* 

VtG. 5.— The Effort of Different Loads 
on the Tensi le Strength of P la t inum. 
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r e spec t ive ly , 17 ,021 , a n d 17,080 k g r m s . p e r sq . m m . G. W e r t h e i m found t h e 
e las t ic m o d u l i , JE k g r m s . p e r sq . m m . , of d r a w n a n d a n n e a l e d wires t o b e : 

Thin wires Medium wires Thick wires 

!Drawn 
1 6 , 0 5 2 
2 1 1 6 6 

Annealed 
1 4 , 3 3 2 
2 0 - 7 5 3 

Drawn 
1 7 , 1 5 9 
2 1 - 2 7 5 

Annealed 
1 5 , 4 8 3 
2 1 0 8 3 

Drawn 
1 5 , 9 8 6 
2 1 - 2 0 7 

Annealed 
1 6 , 7 4 8 
2 0 - 9 8 7 

JS . 
S p . g r . . 

F o r d r a w n p l a t i n u m wi re , N . K a t z e n e l s o h n g a v e 17,187 k g r m s . p e r sq . m m . ; 
K . F . S l o t t e , 15,989 ; G. W e r t h e i m , 17,044 ; H . Toml in son , 16,225 ; a n d 
A. W i n k e l m a n n , 16,926 k g r m s . p e r sq . m m . ; a n d for a n n e a l e d p l a t i n u m wire , 
Gr. W e r t h e i m g a v e 15,518, a n d G. S. Meyer , 
16,020 k g r m s . p e r sq . m m . K . R . K o c h a n d 
C. D a n n e c k e r ' s r esu l t s , F i g . 6, s h o w t h a t t h e 
e las t ic m o d u l u s is n e a r l y c o n s t a n t a s t h e 
t e m p , r ises t o 400°, a f te r w h i c h i t falls. 
W . S u t h e r l a n d f o u n d t h e e x t r e m e va lue s 
w h i c h h a v e b e e n r e p o r t e d w e r e 14,370 a n d 
1 7 , 7 7 0 — m e a n 16,00O. O b s e r v a t i o n s were 
m a d e b y A. T . Kupffer , A. G. GrigoriefF, 
M. C a n t o n e , M. Ascoli , L . P . Sieg, O. F e u s s -
ner , a n d N . Gesehus . A . W a s s m u t h found 
t h e t e m p , coeff. of t h e e l a s t i c i t y coeff. is 
0-0 4978. C. Schaefer g a v e 0-732 for t h e t e m p . coefT. of t h e e las t ic m o d u l u s in 
p e r c e n t a g e s for 100° difference of t e m p , b e t w e e n 0° a n d —186° . G. W e r t h e i m g a v e 
for t h e e las t ic m o d u l u s of a n n e a l e d p l a t i n u m 15,518 k g r m s . p e r sq . m m . a t 10° t o 
15° ; 14,178 k g r m s . p e r sq . m m . a t 100° ; a n d 12,964 k g r m s . p e r sq . m m . a t 200° ; 
a n d for t h e u n a n n e a l e d m e t a l , 15,647 k g r m s . p e r sq . m m . a t 10°, a n d 16,224 
k g r m s . p e r sq . m m . a t —15° . W . W i d d e r g a v e for t h e m o d u l u s of e las t ic i ty , 
J57=E2 0{1 — 0-0005734(0—20)}. K . F . S l o t t e g a v e : 

8000 

S 7000 

.« eooo 

Sg 5000 

~§ 400O 

O3 400° 800° 1200° 1400° 
F i o . 6. T h e E f f e c t o f T e m p e r a t u r e o n 

t h e E l a s t i c M o d u l u s of P l a t i n u m . 

^ 
\ \ s 

JE 
i o ° 

1 6 , 2 1 O 
20° 

1 5 , 9 8 9 
30° 

1 4 , 7 1 1 
50° 

1 3 , 9 4 7 
70° 

1 3 , 7 5 9 k g r m s . p e r s q . m m . 

H . T o m l i n s o n g a v e for Y o u n g ' s m o d u l u s , 1 4 9 O x I O 6 g r m s . p e r sq . c m . ; a n d 
A. Mal lock, 1-27 for t h e r a t i o of Y o u n g ' s m o d u l u s a t —273° a n d a t 0 ° . P . Lasareff 
found t h e e las t ic l imi t is p r o p o r t i o n a l t o n 5 / 3 , w h e r e n is t h e n u m b e r of a t o m s p e r c.c. 
E . Gri ineisen g a v e 1-0014 for t h e r a t i o of t h e a d i a b a t i c t o t h e i s o t h e r m a l e las t ic 
m o d u l u s ; a n d 0-368 t o 0-387 for F o i s s o n ' s rat io , i.e. t h e r a t i o of t h e l a t e r a l con
t r a c t i o n t o t h e l o n g i t u d i n a l e x t e n s i o n ; C. Schaefer g a v e 0-22 ; F . E . Car t e r , 0-387 ; 
a n d H . T o m l i n s o n 0-076. Gr. M. F . S a y r e s t u d i e d t h e e las t ic after-effect ; a n d 
G. T a m m a n n , t h e effect of co ld -work o n t h e phys i ca l p rope r t i e s . 

C. Schaefer f o u n d t h e r igidity or tors ion m o d u l u s t o b e 6593-6 k g r m s . p e r sq . 
m m . ; E . Gr i ine isen g a v e 6220 k g r m s . p e r sq . m m . a t 18° ; W . S u t h e r l a n d g a v e 
650O ; H . Toml in son , 6620 ; F . H o r t o n , 6585 ; G. P i s a t i , 6280 ; A . T . Kupffer , 
6370 ; a n d B . G u t e n b e r g a n d H . Sch l ech tweg g a v e 6-8 X 10 2 2 d y n e s p e r sq. c m . 
K . R . K o c h a n d C. D a n n e c k e r o b s e r v e d t h a t t h e effect of t e m p , o n t h e to rs ion 
m o d u l u s T k g r m s . p e r sq . m m . , a n d t h e d a m p i n g coeff., K9 of wi res 1-507 m m . in 
d i a m e t e r , a n d 372-0 m m . i n l e n g t h is smal l , b e ing 

T 
K 

0 ° , 
. 724O 
. l-OOl 

200° 
724O 
l-OOl 

400° 
7200 
l-OOl 

600° 
694O 
1 0 2 4 

800° 
574O 
1 1 0 8 

1000° 
471O 
1-1Ol 

1200° 
413O 
1-13 

1400° 
36OO 
1 1 7 

1600° 
3300 
1-27 

1700° 
286O 
1-5 

F . E . C a r t e r g a v e 6*10 d y n e s p e r sq . c m . for t h e r i g id i t y ; a n d H . T o m l i n s o n , 
692-7 X l O 6 g r m s . p e r sq . c m . O b s e r v a t i o n s w e r e m a d e b y R . H . M. B o s a n q u e t , 
J . Kon igsbe rge r , A . G. Grigorieff, K . I o k i b e a n d S. S a k a i , a n d G. W e r t h e i m . 
P . W . B r i d g m a n obse rved t h a t t h e r i g id i t y inc reases u n d e r p re s s . 2-4 p e r c e n t , 
pe r 10,000 k g r m s . p e r sq . c m . ; a n d t h a t t h e r e a r e n o b r e a k s i n t h e c u r v e s of s h e a r i n g 
s t ress a n d p r e s s u r e . T h e s u b j e c t w a s d iscussed b y L . H . A d a m s . T h e e las t i c 
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after-effect w a s found b y E . R e h k u h t o inc rease s l igh t ly w i t h r ise of t e m p . 
H . S ieg le r schmid t s tud ied t h e r e l a t i on b e t w e e n t h e e las t ic m o d u l u s a n d t h e t h e r m a l 
e x p a n s i o n ; O. F o r s t e r , t h e r e l a t i on b e t w e e n t h e e las t i c m o d u l u s , t h e s p . h t . , 
a n d t h e a t . w t . ; L . P . Sieg, t h e r e l a t i on b e t w e e n t h e e las t ic m o d u l u s a n d t h e m . p . ; 
H . Jeffreys, t h e r e l a t ion b e t w e e n t h e tens i le s t r e n g t h a n d t h e m . p . ; A . H . S t u a r t , 
a n d J . Kle iber , t h e r e l a t ion b e t w e e n t h e e las t ic c o n s t a n t s a n d t h e s p . h t . ; a n d 
A. S a y n o b e t w e e n t h e s p . gr . , t h e a t . w t . , t h e m . p . , a n d t o r s i o n m o d u l u s . W . S u t h e r 
l and g a v e e/E=l—O-S230/Tmt w h e r e e d e n o t e s Y o u n g ' s m o d u l u s a t 0°, a n d E9 
a t abso lu t e zero ; a n d T9n is t h e m . p . of t h e m e t a l . T h e r e l a t i o n is i m p e r f e c t 
because i t gives a finite v a l u e for t h e m o d u l u s a t t h e m . p . w h e r e a s i t o u g h t t o g ive 
a zero va lue . O the rwise t h e o b s e r v e d va lues a r e a p p r o x i m a t e l y i n a c c o r d w i t h t h e 
express ion . A . J a c q u e r o d a n d H . Mugel i g a v e for t h e bend ing e las t i c i ty of 
p l a t i n u m 19,90O k g r m s . p e r sq . m m . a t 0° , a n d 0-000075 for t h e t e m p , coeff. b e t w e e n 
0° a n d 100°. F . E . Ca r t e r g a v e for t h e v o l u m e e las t ic i ty 24-7 d y n e s p e r sq . c m . ; 
a n d for E r i c sen ' s duct i l i ty t e s t of h a r d a n d a n n e a l e d p l a t i n u m , r e spec t i ve ly , 7*8 
and 12-2 m m . K . I o k i b e a n d S. S a k a i g a v e for t h e r igidity a n d l o g a r i t h m i c d e c r e 
m e n t , for pe r iods of a b o u t 10 seconds : 

Rig id i ty x 1 0 - " 

Log. doer. 

2 7 ° 
6-41 

2 6 ° 
0-0,25 

191° 
6-33 

191" 
0O 8 35 

369° 
6 1 8 

385° 
0-0,97 

604° 
5-8O 

604° 
0 0 2 2 0 

743° 
5 04 

690° 
O 0 5 0 0 

a n d for t h e v i scos i ty w = l - 7 5 x l 0 8 a t 15°. T h e s u b j e c t w a s i n v e s t i g a t e d b y 
T . K i k u t a , a n d G. S u b r a h m a n i a m . 

T . a n d C. R . A n d r e w s found t h a t t h e s t ress r e q u i r e d t o c o m p r e s s a p l a t i n u m 
cube , of edge 0-30 inch , d o w n t o IO p e r cen t , of i t s or ig ina l h e i g h t , is 12-82 t o n s 
p e r sq . in . JS. Grune i sen g a v e 0-04 X I O - 1 2 c.g.s. u n i t s for t h e cub ic c o m p r e s s i b i l i t y 
of p l a t i n u m , a n d 0-39 X 10 "6 t o 0-40 x 1 O - 6 for t h e coeff. of cub ica l compres s ib i l i t y ; 
h e found t h e effect of t e m p , on t h e coeff. of cub ic compress ib i l i t y j3, t o be : 

)3x 10« 
— 189° 
U-374 

16-8° 
0-392 

133° 
0-401 

164° 
0-404 

/ f i r -

T h e c o m p r e s s i b i l i t y t h u s i n c r e a s e s w i t h r i s e or t e m p . , w h e r e a s t h e coeff. o f t h e r m a l 
e x p a n s i o n d e c r e a s e s w i t h a r i s e of t e m p . T h e r e s u l t s w i t h a f e w m e t a l s a r e 
i l l u s t r a t e d b y t h e c u r v e s , F i g . 7 . I J . H . A d a m s g a v e 0 - 3 X 1 O - 6 t o 0 - 3 7 x 1 0 ° 

m e g a b a r s . P . W . B r i d g m a n g a v e f o r w i r e a t 3 0 ° 
Sv/v= — 1 0 " 7 ( 3 . 6 o — l . 8 X l O - ^ X P , a n d a t 7 5 ° , 
S ^ / v ^ — 1 0 - 7 ( 3 . 6 4 — 1 - 8 X l O ~ ^ p ) p ; a n d f o r r o d a t 
3 0 ° , 8v/v=?— 0 0 6 3 0 5 / ? , a n d a t 7 5 ° , 8v/v=^0 06309p. 
I f fi d e n o t e s t h e m e t a l c o m p r e s s i b i l i t y a t 3 0 ° , a n d 
a , t h e coeff. o f t h e r m a l e x p a n s i o n , P . W . B r i d g 
m a n g a v e £ = 0 - 0 6 3 0 5 f o r d r a w n r o d , a n d 0 * 0 6 3 6 0 
f o r d r a w n w i r e a t 3 0 ° ; (d/3/fidp) x 1 0 - 5 = ^ 1 0 0 ; 
a n d —(doL/adp) x 1 0 5 = 0 - 3 3 . T . W . R i c h a r d s 
f o u n d t h a t t h e c o m p r e s s i b i l i t y r e p r e s e n t e d a s t h e 
c h a n g e i n v o l . w h i c h o c c u r s b e t w e e n 1OO a n d 5 0 0 
a t m . p r e s s , i s 0 - 2 1 x 10~« m e g a b a r s . J . Y . B u c h a 
n a n g a v e 0 - 1 8 3 5 f o r t h e l i n e a r c o m p r e s s i b i l i t y i n 
m i l l i o n v o l s , p e r a t m . p r e s s . B . Z d a n o f f s t u d i e d 
t h e c o m p r e s s i b i l i t y coeff. of c r y s t a l s . E . W a g n e r 
d e d u c e d v a l u e s f o r t h e e f fec t o f p r e s s , o n t h e 

A T> -r ^ . , ^ . e l e c t r o n i c d e n s i t y , a n d t h e e l e c t r i c a l c o n d u c t i v i t y . 
A . P r e s s , J . P . A n d r e w s , E . G r u n e i s e n , S . R a t n o w s k y , W . W e n - P o , G . F . I > j a n g , 
a n d A . H . S t u a r t s t u d i e d t h e r e l a t i o n b e t w e e n t h e t h e r m a l e x p a n s i o n a t v o l a n d 
c o m p r e s s i b i l i t y ; W . W i d d e r , t h e m . p . ; R . v o n X>. W e g n e r , a n d G . A . T o m l i n s o n 
s t u d i e d t h e i n t e r n a l c o h e s i o n ; a n d R . H o l m a n d B . K i r s c h s t e i n , t h e a d h e s i o n 

-200° -100" 0° JOO" 2Wf 
F i o . 7 .—Th e Kffect of Tempera

ture o n the Compress ibi l i ty of 
P l a t i n u m . 
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C. E . G u y e a n d H . S c h a p p e r 5 m e a s u r e d t h e v i scos i ty of p l a t i n u m a t different 
t e m p , a n d f o u n d t h a t w i t h wi re s 2 3 c m s . long, a n d 0*8117 m m . d i a m e t e r , t h e d a m p i n g 
coeff. c, t h e p e r i o d of osc i l la t ion , O seconds , a n d t h e second e las t ic m o d u l u s , N, 
were : 

10O° 50° 0° 180° —195° 
O 2-976 3-457 4-596 4-276 3 0 2 4 
O 1 1 4 3 1 1 3 5 1 1 3 3 1 1 2 3 1 1 1 1 
N x I O - 1 1 . . 5-769 6-698 

B . G u t e n b e r g a n d H . S c h l e c h t w e g g a v e 1-7 X l O 8 c .g.s . u n i t s a t o r d i n a r y t e m p . 
C E . G u y e a n d S. M i n t z s t u d i e d t h e effect of t e m p , o n t h e v i scos i ty , a n d f o u n d 
t h a t i n p a s s i n g f rom a h i g h t o a low t e m p , t h e o r ig ina l l o g a r i t h m i c d e c r e m e n t s 
a re n o t o b t a i n e d . These differences a r e sma l l e r t h e h i g h e r is t h e t e m p . S. Vi r te l 
s t u d i e d t h e r e s i s t ance l a w for t h e m o t i o n of sub -mic roscop ica l pa r t i c l e s t h r o u g h 
gases ; a n d F . H i r a t a , t h r o u g h v i s c o u s l i qu id s . M. B o r n a n d O. F . Bo l lnow 
ca l cu l a t ed t h e cohes ive force of t h e a t o m s i n t h e space l a t t i c e t o b e 5 ' 6 2 X l O 1 1 

d y n e s p e r sq . c m . 
T . W . R i c h a r d s fl c a l cu l a t ed for t h e in ternal pressure 347,00O m e g a b a r s a t 20° ; 

a n d t h i s v a l u e is exceeded o n l y b y t u n g s t e n . J . H . H i l d e b r a n d a n d co-workers , 
a n d J t . H . Meh l s t u d i e d t h e cohes ive p re s s . 

D . V. G o g a t e a n d D . S. K o t h a r i 7 g a v e 1819 for t h e surface t e n s i o n of p l a t i n u m 
a t 2000° . G. Qu incke c a l c u l a t e d t h e capi l lari ty coeff. of h a r d , d r a w n p l a t i n u m t o 
be 3025 g r m s . ; a n n e a l e d p l a t i n u m , 2388 g r m s . ; a n d m o l t e n p l a t i n u m , 1 69-04 m g r m s . 
P . P a l l a d i n o sa id t h a t m e t h y l e n e b r o m i d e g ives a c o n c a v e m e n i s c u s w i t h p l a t i n u m ; 
S. Hi. B ige low a n d F . W . H u n t e r s t u d i e d t h e effect of p l a t i n u m "walls o n t h e c a p i l l a r i t y 
of w a t e r , a n d of b e n z e n e ; a n d E . W a r b u r g a n d T . I h m o r i , t h e effect o n t h e 
cap i l l a r i t y of w a t e r . E . D e g e n d i scussed t h e w e t t i n g of p l a t i n u m b y w a t e r ; a n d 
F . E . B a r t e l l a n d M. A . Miller, t h e a d h e s i o n of w a t e r t o t h e m e t a l . 

T h e diffusion of v a r i o u s gases , e t c . , in p l a t i n u m -was s t u d i e d b y C. M a t t e u c c i , 8 

a n d G. M o r e a u , a n d t h e s u b j e c t is d i scussed in c o n n e c t i o n w i t h t h e chemica l 
p r o p e r t i e s of t h e m e t a l . W . K e t t e m b e i l , a n d A . Coehn a n d W . K e t t e m b e i l 
obse rved t h a t m e r c u r y does n o t diffuse in p l a t i n u m , b u t N . T. M. W i l s m o r e found 
t h a t p l a t i n u m a m a l g a m will m a k e p l a t i n u m swell . W . C. R o b e r t s - A u s t e n obse rved 
t h a t p l a t i n u m diffuses m o r e r a p i d l y in b i s m u t h t h a n i t does in l ead . T h e diffusion 
coeff. for p l a t i n u m in l ead is 1-69 p e r sq . c m . p e r d a y , a t 492° . 

O. D . Chwolson 9 g a v e 2700 m e t r e s p e r second for t h e ve loc i ty of s o u n d i n 
p l a t i n u m ; A . Masson g a v e 2792-1 m e t r e s p e r second ; a n d G. W e r t h e i m g a v e 
2684*9 m e t r e s p e r second for d r a w n wires , a n d 2733-4 m e t r e s p e r second for a n n e a l e d 
wires . J . K l e i b e r found t h a t t h e ve loc i ty of s o u n d i n m e t a l s is p r o p o r t i o n a l t o t h e 
sq. r o o t of t h e p r o d u c t of t h e sp . h t . a n d t h e l i nea r coeff. of e x p a n s i o n . R e l a t i v e 
va lues were ca lcu la t ed b y G. W e r t h e i m on t h e a s s u m p t i o n t h a t t h e ve loc i ty in a i r 
is u n i t y : 

Thin wiies Medium wires Thick wires 
* * * • 

Drawn Annealed Drawn Annealed Drawn Annealed 
8-241 7-832 8-467 8-111 8-218 8-G74 
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quelques alliages, Pa r i s , 1900 ; Compt. Rend., 180. 819, 19OO ; A . H . S t u a r t , Journ. Inst. 
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1. 1074, 1926 ; W . Su the r l and , ib., (5), 32 . 3 1 , 215, 524, 1891 ; G. T a m m a n n , Ze.it. Metallkunde, 
26. 97, 1934 ; G. A . Toml inson , Phil. Mag., (7), 1 1 . 1009, 1931 ; H . Toml inson , Phil. Tran*., 
174. 32, 1 8 8 4 ; Proc. Roy. Soc, 82 . 4 1 , 1 8 8 1 ; 88 . 488, 1 8 8 5 ; 40 . 343, 1 8 8 6 ; 4 8 . 88 , 1 8 8 7 ; 
Phil. Mag., (5), 2 3 . 245, 1887 ; (5), 24 . 253 , 1887 ; E . W a g n e r , Ann. Physik, (4), 27 . 994, 1908 ; 
A. W a s s m u t h , Phys. Zeit., 6 . 755, 1905 ; R . v o n I>. Wegner , Zeit. Elektrochem., 34 . 42 , 1928 ; 
35. 344, 1929 ; W. W e n - P o , Phil. Mag., (7), 22. 49, 281 , 1936 ; G. W e r t h e i m , Compt. Rend., 19 . 
229, 1844 ; Pogg. Ann. Ergbd., 2 . 60, 1848 ; Ann. Chim. Phys., (3), 12. 385, 1844 ; W . Widde r , 
Phys. Zeit., 26 . 618, 1925 ; 3 2 . 349, 1931 ; A . W i n k e l m a n n , Wied. Ann., 6 3 . 117, 1897 ; E . M. Wise 
a n d J . T . E a s h , Tech. Publ. Amer. Inst. Min. Eng., 584, 1934 ; W . H . Wol las ton , Ann. Phtl., 1. 
224, 1813 ; Gilbert's Ann., 52 . 284, 1816 ; Phil. Trans., 103. 114, 1813 ; V. Zdanoff, Zeit. Physik, 
101. 86, 1936. 

6 C. B a r u s , Amer. Journ. Science, (3), 86 . 178, 1888 ; Phtl. Mag., (5), 26 . 183, 1888 ; 
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6 J . H . H i l d o b r a n d , T . R . Hogness a n d N . W . Taylor , Journ. Amer. Chem. Sf>c, 45 . 2828, 
1 9 2 3 ; R . H . Mohl, ib., 52 . 534, 1 9 3 0 ; T . W . R i c h a r d s , Journ. Chem. Soc, 46 . 14J 9, 1 9 2 4 ; 
4 8 . 3 0 6 3 , 1926. 
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T. Pa l lad ino , Giorn. Farm. Chim., 5 8 . 5 , 1 9 0 9 ; G. Quincke , Sitzbcr. Akad. Berlin, 132, 350, 
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8 A . Coehn a n d W . Ke t t embo i l , Zeit. anorg. ('hem., 38 . 216, 1904 ; W . K e t t e m b e i l , Studien 
hbcr rlektrolytische Amalgambildung und Versuche zur Metalltrennung durch Amalgambxldung, 
Gott ingen, 1903 ; C. Mat teuoci , Compt. Rend., 57 . 251 , 1863 ; Bull. Soc Chim., (2), 5 . 546, 1863 ; 
G. Moreau, Compt. Rend., 149. 118, 1909 ; W . C. Robe r t s -Aus t en , Phil. Trans., 187. A, 400, 1896 ; 
Proc. Roy. Soc, 59 . 283 , 1896 ; N . T . M. Wi lsmore , Zeit. Elektrochem., 10. 685, 1904. 

9 O. I ) . Chwolson, Lehrbuch der Physik, Braunschweig , 2 . 39, 1904 ; J . Kle iber , Ann. Physik, 
(4), 46 . 1054, 1915 ; A . Masson, Cosmos, 10 . 425, 1858 ; Pogg. Ann., 108. 272, 1858 ; Cornet. 
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§ 11 . The Thermal Properties of Platinum 
J. F. Daniell * measured the thermal expansion of platinum and found that a 

rod of unit length at 62°, became 1-009926 units just about the m.p. of the metal. 
M. G. von Paucker observed for the coeff. of linear expansion 0-O411612 ; F. C. Cal
vert and co-workers gave 0-0000068 between 0° and 100° ; A. Tissot, OOs8917 
between 16° and 82° * H. Fizeau, 0-0588206, and later, for purified platinum 0-05890 
at 20°, 0-05899 at 40°, and for the metal with 10 per cent, of iridium, 005884. 
A. Matthiessen observed for the coeff. of cubical expansion between 7-52° and 97°, 
^==«o(l -hO-O425540+O-O7lO402). Observations were made by M. Thiesen, 
E. L. Nichols, and W. D. Flower. R. Benoit obtained values for the coeff. of linear 
expansion ranging from ci=(8840-5+1-8902) X 10"», and <z=(8901 + 1-2102) x i0-9. 
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H . Ie Chate l ier gave for purified p l a t i n u m , Ct=OO 4 113, a n d for p l a t i n u m w i t h 
i r id ium 0O4IOS be tween 0° a n d 1000° ; a n d T . Seliwanoff, c t = 0 - 0 5 9 7 5 b e t w e e n 0 ° 
a n d a b o u t 1600°—a increases r a p i d l y u p t o 150°.. a n d t he r ea f t e r , s lowly . 
H . O. D o r s e y gave <x=0-05815 b e t w e e n 20° a n d —180° ; G. S h i n o d a , 9 - 9 x l 0 ~ « 
be tween 15° a n d 1000° ; a n d I , . J . T e r n e d e n : 

100° 200° 300° 400° 500° 600° 700° 800° 
o X l O » . 8,95O 9,050 9,175 9,350 9,53O 9,750 10,000 10,441 

E . Gruneisen gave : 
—150° — IOO" 0° 1 0 0 ° 87f>° 

a X 1 0 « - . 7 - 4 7-9 8-9 9-2 11-2 

and S. Va len t ine r and J . Wa l lo t g a v e t h e following resu l t s , p l o t t e d in F i g . 8, for 
t h e average t e m p . : 

100° —5-8° — 1 5 9° - 4 7 1° — 5 5 8° -82-1° —133 8° —176-8° 
a/1()» . 881 871 858 844 838 816 757 666 

I J . Ho lborn a n d A. L . D a y found t h a t a rod of u n i t l e n g t h a t 0° becomes I 
a t t e m p . , 0°, be tween 0° a n d 1000°, w h e r e I=-(88680+1 -32402) x io~9 , o r 
I Z0(M CK)588f>80~f 0-O8132402) . K . Scheel g a v e for 0° b e t w e e n 16° a n d 56° , 

Z^Z0(I+O-O588O604-0-O819502) ; b e t w e e n 16° 
a n d —190° , I=I0(J +0 -0 5 86150+0-O 8 37O0 2 ) ; 
b e t w e e n 100° a n d —190° , Z=7O(1+O-O587490 
+OO8314102—0-O1 169403), a n d b e t w e e n 16° 
a n d —185° , K . Scheel a n d W . H e u s e g a v e 
Z^ZO(1+O-O589110+O-O849102) ; R . B e n o i t , 
Z ̂ Z o ( l+O-O 5 88680+O-O 8 132402) ; H . K . O n n e s 
a n d J . Clay, b e t w e e n 18° a n d —182° , Z=Z0(I 
+O-O59O530+O-O849402) ; o r vo lume t r i ca l l y , 
V _ V ? ( 1 + O O 4 2 7 1 6 0 + O - O 7 1 4 8 4 0 2 ) . J . B . A u s t i n 
s tud ied t h e sub jec t . IT. U e n n i n g obse rved 
t h a t t h e c h a n g e s in l e n g t h of m e t r e r o d s of 

*"^20(f -/00° o° 100° p l a t i n u m , a n d p l a t i n u m w i t h 2O p e r c e n t , o f 
K J O . 8. - T h e Kffoct of H e a t o n tli« i r i d i u m , a t 1 6 ° , w e r e , r e s p e c t i v e l y , — 3 - 6 4 9 
Coefficient of T h o r m a l E x p a n s i o n (o). m m . a n d — 1 * 5 5 3 m m . a t — 1 9 1 ° ; + 2 - 1 5 8 

a n d + 2 - 0 0 6 m m . , a t 2 5 0 ° ; 4-623 a n d 4-321 
m m . , a t 500°; 7-254 a n d 6-813 m m . , a t 750° ; a n d 1 0 0 5 1 a n d 9-483 m m . , a t 
1000°. 

E . A. Owen a n d E . TJ. Y a t e s m e a s u r e d t h e t h e r m a l e x p a n s i o n of t h e space -
la t t i ce of p l a t i n u m u p t o 600°, a n d ob ta ined for t h e coefT. of e x p a n s i o n a t 0° , 
a---<zo(l+O-O479O80+O-O8381702-O-O11794503+O-O14294304) which is i n close agree 
m e n t w i t h t h e genera l ly -accep ted va lues for t h e m a t e r i a l t a k e n as a whole . 

E . Grune i sen found changes in t h e m e a n coeff. of t h e r m a l e x p a n s i o n b y 
p ressures of 1 a n d 1000 k g r m s . pe r sq. c m . t o be , r e spec t ive ly , 8-01 X 10~ 6 a n d 
7 - 9 8 1 X l O - 6 be tween 17° a n d —190°, a n d 9 - 0 0 x l 0 ~ 6 a n d 8-976 X 10~o b e t w e e n 17° 
a n d —100°. H . Buff d iscussed t h e h e a t of t h e r m a l expans ion . R e l a t i o n s b e t w e e n 
t h e coeff. of t h e r m a l e x p a n s i o n a n d o t h e r phys ica l p rope r t i e s h a v e been e x a m i n e d . 
F o r e x a m p l e , T . Carnel ley, a n d E . M. L e m e r a y e x a m i n e d t h e r e l a t ion b e t w e e n 
t h e t h e r m a l e x p a n s i o n a n d t h e m . p . ; H . S iege r schmid t , b e t w e e n t h e e las t ic 
m o d u l u s a n d t h e coeff. of e x p a n s i o n ; H . F . W i e b e , b e t w e e n t h e a t . vo l . a n d t h e 
coeff. of e x p a n s i o n ; S. Bidwel l , b e tween t h e e lect r ical res i s tance , t h e sp . h t . , a n d 
t h e coeff. of e x p a n s i o n ; A . P re s s , J . P . A n d r e w s , S. R a t n o w s k y , G. F . D j a n g , a n d 
E . Grune i sen , b e t w e e n t h e t h e r m a l expans ion , a t . vo l . a n d compress ib i l i ty ; a n d 
Y . E n d o , t h e e x p a n s i o n a n d t h e l a t t i c e ene rgy . 

I f t h e t h e r m a l conduct iv i ty of gold is 1000, C. D e s p r e t z 2 found t h a t t h e v a l u e 
for p l a t i n u m is 981-0. G. W i e d e m a n n a n d R . F r a n z t o o k s i l v e r = I O O as s t a n d a r d 
a n d found for p l a t i n u m , in v a c u o 9-4 t o 11*7, a n d in a i r , 8-4 t o 9-2 ; P . Riess g a v e 
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10-5 ; E . Becque re l , 7-93 ; R . Jjenz, 10-3 ; F . C. Ca lve r t a n d co-workers , 1 2 1 5 ; a n d 
G. Po lon i , 11-7 a t 18-25°. N . W . F i s che r f o u n d t h a t t h e t h e r m a l conduc t i v i t i e s 
of coppe r , i ron , a n d p l a t i n u m a r e r e l a t e d a s 12 : 7 : 6 a t 100° ; a n d a t 220°, a s 
43 : 32 : 30 . E . H . H a l l , a n d E . Gr i ine isen a n d E . Goens s t u d i e d t h e sub jec t . 
W . Meissner obse rved t h e t h e r m a l c o n d u c t i v i t y of p l a t i n u m t o b e Jc=O-167 ca ls . 
per c m . p e r deg ree p e r second a t 0° ; J . H . G r a y g a v e & = 0 1 8 6 1 b e t w e e n 10° 
a n d 97° ; a n d T . B a r r a t t , 0-165 a t 17°, a n d 0-17O a t 100°. E . H a g e n a n d 
H . R u b e n s r e p r e s e n t e d t h e t h e r m a l c o n d u c t i v i t y a t 0° b e t w e e n 0° a n d 
80O° b y Ar=Ar0(I+O-O23640—O-O664O02 ; a n d R . H o l m a n d R . S t o r m e r , b y 
&==O-699{l-fO-OOO283(0—19-5)} b e t w e e n 19-5° a n d 1020°. P . W . B r i d g m a n found 
a dec rease in t h e t h e r m a l c o n d u c t i v i t y a p p r o x i m a t e l y , 1-9 p e r cen t . , for a c h a n g e of 
press , of 12,000 k g r m s . p e r sq . c m . ; a n d he g a v e for t h e p ress , coefi. of t h e t h e r m a l 
c o n d u c t i v i t y —0-0 5 16. W . J a g e r a n d H . Dies se lho r s t g a v e 0-166 a t 18° a n d 0-173 
a t 100° for t h e p u r e m e t a l , a n d 0-123 a t 18° for i m p u r e m e t a l . T . B a r r a t t a n d 
R . M. W i n t e r g a v e for k ca ls . p e r c m . p e r degree p e r second, 0-165 a t 17° a n d 0-17O 
a t 100°. 

W . S w i e n t o s l a w s k y a n d S. B a k o w s k y 3 s t u d i e d t h e e v a p o r a t i o n of l iqu ids from 
p l a t i n u m surfaces . P . JL. D u l o n g a n d A. T . P e t i t g a v e O-0335 for t h e specific 
hea t of p l a t i n u m b e t w e e n 0° a n d 100°, a n d 0-0335 b e t w e e n 0° a n d 300° . 
H . V. R e g n a u l t o b t a i n e d 0 0 3 1 9 7 a n d 0 0 3 2 9 4 b e t w e e n a b o u t 11° a n d 99° ; H . K o p p 
gave 0-0325 b e t w e e n 20° a n d 52° ; H . T o m l i n s o n , g a v e b e t w e e n 0° a n d 100°, 
0-031980+O-O 5630 2 ; R . B u n s e n , 0-03234 a n d 0-032672 b e t w e e n 0° a n d 100° ; 
J . J o I y , 0 0 3 2 8 b e t w e e n 14° a n d 100° ; L.. Schuz , 0-03037 a n d 0-03295 b e t w e e n 15° 
a n d 100° ; a n d A . B a r t o l i a n d E . S t r a c c i a t i , 0-032238 b e t w e e n 16° a n d 100°. 
O b s e r v a t i o n s were m a d e b y E . T e r r e s a n d H . B i e d e r b e e k ; a n d K . Schu lz compi led 
a b i b l i o g r a p h y on t h e s p . h t s . of t h e m e t a l s . J . Violle o b t a i n e d for t h e m e a n s p . 
h t . b e t w e e n 0° a n d 

100° 200° 400° 600° 800° 1000° 1200° 
Sp. h t . . 0-0323 0 0 3 2 9 0 0 3 4 1 0 0 3 5 3 O 0 3 6 5 0 0 3 7 7 0-0389 

or, sp . ht.-=O-O317~|-O-OOOOOO60. U . Be I m g a v e for t h e purified m e t a l , 0-0311 
be tween 18° a n d —79° , a n d 0 0 2 9 3 b e t w e e n 18° a n d —186° ; W . J a g e r a n d 
H . Diesse lhors t , 0-0326 b e t w e e n 17° a n d 100° ; W . A. T i lden , 0-0292 b e t w e e n 15° 
a n d —182° , a n d 0-03147 b e t w e e n 15° a n d 100°, 0 0 3 3 8 b e t w e e n 15° a n d 435°, 
0-0377 b e t w e e n 0° a n d 1000°, a n d 0-0388 b e t w e e n 0° a n d 1177°. L.. K u n z o b t a i n e d 
0 0 3 5 9 b e t w e e n 0° a n d 930° ; 0-0377 b e t w e e n 0° a n d 946° ; 0 0 3 7 7 b e t w e e n 0° 
and 960° ; a n d 0-0378 b e t w e e n 0° a n d 1018°. A . W i g a n d w o r k i n g b e t w e e n 0° 
a n d t h e fol lowing t e m p , o b t a i n e d 0-03145 a t 32° ; 0 0 3 1 8 1 a t 54° ; 0 0 3 2 0 4 a t 97° ; 
0 0 3 2 1 6 a t 133° ; 0-03223 a t 162° ; a n d 0-03230 a t 199° ; s imi la r ly w i t h W . Sch le t t , 
0-03055 a t 8-37° ; 0 0 3 0 7 2 a t 9-84° ; 0 0 3 1 4 4 a t 49-36° ; 0 0 3 1 1 8 a t 50-45° ; 0 0 3 1 9 8 
a t 9 6 ° ; 0 0 3 2 0 6 a t 111° ; 0 0 3 2 3 6 a t 207° ; a n d 0-03276 a t 229° ; wh i l s t W . P . W h i t e 
s imi lar ly o b t a i n e d 0-03348 t o 0-03355 a t 500° ; 0-03423 t o 0-03428 a t 700° ; 0-03514 
t o 0 0 3 5 1 5 a t 900° ; 0-03573 t o 0-03578 a t 1100° ; 0-03640 t o 0 0 3 6 4 7 a t 1300° ; 
a n d 0 0 3 6 7 5 t o 0 0 3 6 8 2 a t 1500°. O. B y s t r o m g a v e : 

0° 50° 100° 150° 200° 2G0° 300° 
Sp. ht . . 0 0 3 2 3 8 6 0 0 3 2 4 8 0 0 0 3 2 6 6 8 0 0 3 2 9 5 O 0-033326 0 0 3 3 7 9 6 0-034750 
T. W . R i c h a r d s a n d F . G. J a c k s o n g a v e 0 0 2 7 9 b e t w e e n 20-5° a n d —190-2° for 
p l a t i n u m a l loyed w i t h s o m e i r i d i u m . W . P l a t o g a v e for i r id i ferous p l a t i n u m 
0 0 3 3 6 9 a t 600°, a n d 0 0 3 4 3 0 a t 750° . H . E s s e r a n d co -worke r s g a v e 0 0 3 4 8 
be tween 0° a n d 800° . J . D e w a r obse rved 0-0135 a t —223° . W . G a e d e g a v e for 
purified p l a t i n u m t h e t r u e s p . h t s . : 

17-5° 3 2 0 ° 47-8° 62-2° 77-2° 99-2° 
Sp. h t . . 0 0 3 1 2 9 0 0 3 1 4 6 6 0 0 3 1 6 7 5 0 0 3 1 7 9 8 0 0 3 1 9 2 7 0 0 3 2 0 4 6 

W . P . W h i t e g a v e : 
500° 700° 900° 1100° 1300° 1500° 

Sp. h t . . . 0-0356 0-0368 0-0380 0-0390 0-0400 0-0407 
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Gruneisen : 
h t . 

—160° 
0 - 0 2 7 5 

— 100° 
0 0 2 9 5 

o° 
0 0 3 1 8 

100° 
0 0 3 3 2 

876° 
0042 

a n d E . 

Sp. 

W . P . W h i t e g a v e c=O*O3198+O-O5340 ; C. S. M. Poui l l e t , g a v e c = 0 - 0 3 2 4 
-|-O*O540 ; J . W . R i c h a r d s , c=O-O32386+O-O6940H-O-O618802 . W . S c h l e t t , 
c=OO3O595-f-OO 41410 b e t w e e n 0° a n d 100° ; a n d c = 0 0 3 0 4 5 6 - f - 0 0 4 2 9 7 2 d 
-fOO 756102 b e t w e e n 0° a n d 300° ; A. M a g n u s , c=O-O3159+O-O 5 584680 b e t w e e n 
150° a n d 850° ; W . Gaede , c=O-O3159+O-O 41360—OO 72802 for t e m p , b e t w e e n 
0° a n d 150° ; a n d N . A. J o n e s a n d co -worke r s g a v e C0 ==5-40+0-0017T- F . M. J a g e r 
g a v e for t h e s p . h t . , c p = O O 3 1 6 2 + O O 5 6 1 7 2 5 0 - h O O 9 2 3 3 2 5 0 2 . 

W . A. T i lden gave 6-05 for t h e a t o m i c h e a t ; U . B e h n , 6-3 f rom 18° t o 100°, 
6-1 f rom J 8° t o —79°, a n d 5-4 f rom —79° t o —186° ; T . W . R i c h a r d s a n d F . G. J a c k 
son, 5-45 f rom 20° t o —188° , a n d 6-3 f rom 20° t o 100° ; O. M. Corb ino , 6-47 a t 500° , 
a n d 7-37 a t 1500° ; a n d J . D e w a r , 2-63 a t —223° . W . Zeidler , a n d F . S i m o n a n d 
W . Zeidler g a v e for t h e s p . a n d a t . h e a t s , cp a n d Cp r e spec t ive ly : 

— 255-5° —248-66° —237-58° —222-5° —191-6° —152-0° —64-7° 
cp . 0 0 0 1 2 3 0 0 0 3 0 9 0 - 0 0 7 2 7 0 0 1 3 1 0 0 2 1 1 0 - 0 2 6 1 0 0 3 0 7 
U7, . 0-239 0-604 1-42 2-56 4-12 5-09 5-99 

F . M. J a g e r a n d E . R o s e n b o h m g a v e : 
100° 300° 500° 700° 1000° 1300° 1600° 

cp . 0-03142 003256 003353 0-03421 0-03500 0-03576 0-03626 
dv . 6-298 6-537 6-785 7-037 7-421 7-816 8-2IO 

O. M. Corb ino m e a s u r e d t h e s p . h t . a t c o n s t a n t vo l . ; a n d !L. F a b a r o g a v e 
Cjt^=Ct>{\ +0*0 4 63(T-f -273)} . E . Grune i sen sa id t h a t t h e r a t i o of t h e s p . h t . a t 
c o n s t a n t p ress , t o t h a t a t c o n s t a n t vo l . is 1-019 a t 18°. W . W e b e r g a v e 0-0259 for 
t h e sp . h t . a t c o n s t a n t vol . , a n d h e a d d e d t h a t t h e t e m p , r ises or falls b y 100° if 
t h e m e t a l be compressed or d i l a t ed , r espec t ive ly , b y one s i x t y - s e v e n t h . W . S c h l e t t 
f o u n d t h e sp . h t . of 3 s a m p l e s of c o m m e r c i a l p l a t i n u m vessels t o r a n g e f rom 0-03118 
t o 0-03168 : a c a s t spec imen h a d a sp . h t . of 0*03168, w h e n h a m m e r e d t o 2 m m . t h e 
v a l u e w a s 6*03134, a n d w h e n c o l d - d r a w n t o 0-5 m m . , 0-03150 ; a spec imen of c a s t 
p l a t i n u m h a d a s p . h t . of 0*03188, a n d a f te r a n n e a l i n g for 30 m i n u t e s a t a w h i t e 
h e a t , 0*03145. F . M. J a g e r a n d co-workers found t h e sp . h t . of a n n e a l e d p l a t i n u m 
t o b e 2 p e r cen t , h ighe r t h a n t h a t of t h e u n a n n e a l e d m e t a l . E . G r u n e i s e n f o u n d 
t h a t t h e m e a n sp . h t . , cv, of p l a t i n u m is inc reased b y 0-O619 p e r k g r m . p e r sq . c m . 
S. Ridwel l s t u d i e d t h e r e l a t i on b e t w e e n t h e s p . h t . , t h e electr ical r e s i s t ance , a n d 
t h e coeflF. of t h e r m a l e x p a n s i o n ; A . H . S t u a r t , a n d O. F o r s t e r , t h e r e l a t i on b e t w e e n 
t h e e las t ic c o n s t a n t s a n d s p . h t . ; a n d J . M a y d e l , t h e gene ra l fo rmula . 

T h e m e l t i n g point of p l a t i n u m is so h i g h t h a t t h e m e t a l w a s i n t r a c t a b l e in 
t h e fu rnaces ava i l ab l e for m e l t i n g m e t a l s d u r i n g t h e first ha l f of l a s t c e n t u r y . 
W . N a s s e 4 cou ld n o t m e l t i t in t h e h a r d - p o r c e l a i n o v e n , b u t L . E i s n e r m e l t e d 
p l a t i n u m b l a c k i n t o smal l , me ta l l i c b e a d s , a n d J . J . P r e c h t l d id succeed in m e l t i n g 
i t in a n o v e n h e a t e d b y cha rcoa l , a n d C. A u b e l m e l t e d i t i n t h e h o t t e s t p a r t of a 
cha rcoa l b l a s t - fu rnace , b u t W . H e r a e u s d i d n o t a c c e p t t h e ev idence . V . Meye r 
m e l t e d t h e m e t a l i n a c h a r c o a l b la s t - fu rnace ; a n d H . Vio le t t e m e l t e d 50 g r m s . i n 
a c ruc ib le m a d e of ga s - ca rbon h e a t e d i n a fire-clay c ruc ib le in a fu rnace c o n n e c t e d 
w i t h a h i g h c h i m n e y . T h e c a r b o n , e t c . , h e r e p r e s e n t wou ld , a cco rd ing t o 
J . B . D u m a s , lower t h e m . p . of t h e m e t a l . T h e m e t a l does n o t m e l t i n t h e s t r o n g e s t 
h e a t of a forge, a l t h o u g h M. F a r a d a y a n d J . S t o d a r t o b t a i n e d imper fec t fus ion ; 
if, h o w e v e r , t h e fuel b e in c o n t a c t w i t h t h e p l a t i n u m fus ion m a y occu r o w i n g t o 
t h e f o r m a t i o n of sil icides a n d c a r b i d e s of p l a t i n u m . T h e m e t a l w a s fused i n t h e 
o x y - h y d r o g e n f lame b y E . D . C la rke , W . M a u g h a m , A . Marce t , E . F . Di i r r e , a n d 
R . H a r e . R . H a r e m e l t e d 28 ozs . of p l a t i n u m o n a b lock of l ime h e a t e d b y t h e o x y -
h y d r o g e n flame ; a n d H . S t . C. Devi l le , a n d H . S t . C. Devi l l e a n d H . D e b r a y 
modif ied R . H a r e ' s p r o c e d u r e a n d w e r e ab l e t o m e l t a k i l o g r a m of m e t a l w i t h t h e 
c o n s u m p t i o n of 60 t o IOO l i t r es of o x y g e n . F . R e i c h m e l t e d p l a t i n u m o n a b lock 
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of m a g n e s i t e b y t h e o x y - c a r b o n m o n o x i d e flame ; a n d E . J . C h a p m a n u s e d t h e 
s a m e source of h e a t . H . S t . C. Dev i l l e a lso m e l t e d t h e m e t a l i n t h e oxy-coa l g a s 
n a m e ; a n d i n t h e a lcohol flame fed w i t h o x y g e n . M. B r e t t e l m e l t e d t h e m e t a l 
b y a few seconds ' e x p o s u r e i n t h e focus of a 3-foot b u r n i n g lens . W . N . H a r t l e y 
found t h a t w i re s O-025 m m . d i a m e t e r c a n be m e l t e d i n t h e flame of a c a n d l e ; 
W . S k e y m e l t e d p o i n t e d wi res i n t h e o r d i n a r y b l o w p i p e flame ; C. F e r y m e l t e d 
t h i n wi res i n a b u n s e n b u r n e r . C. F e r y a n d C. C h e n e v e a u f o u n d t h a t a h o r i z o n t a l 
wi re h e a t e d e lec t r ica l ly b r o k e a t 1690°, r a t h e r b e l o w t h e t r u e m . p . , a v e r t i c a l wi re 
s imi la r ly h e a t e d fused t o a d r o p a t 1710° ; a w i r e h e l d ve r t i c a l l y i n t h e flame of a 
m e k e r b u r n e r fused t o a b e a d a t 1740°, a n d i n t h e o x y - c o a l gas flame, t h e fusion 
t e m p , w a s b e t w e e n 1700° a n d 1750° a c c o r d i n g a s a n ox id iz ing o r r e d u c i n g flame 
w a s e m p l o y e d . T h i s s h o w s t h a t t h e m . p . of p l a t i n u m , l ike t h a t of s i lver , d e p e n d s 
on t h e n a t u r e of t h e a t m o s p h e r e i n w h i c h t h e fusion occurs . T h e s u b j e c t w a s 
d i scussed b y C. W . W a i d n e r a n d G. K . B u r g e s s . R . C. S m i t h o b s e r v e d t h e s i n t e r i n g 
of p r e c i p i t a t e d p l a t i n u m - b l a c k occurs a t a b o u t 500° . J . G. Ch i ld ren , P . R ie s s , 
a n d C D e s p r e t z m e l t e d p l a t i n u m wires h e a t e d b y t h e p a s s a g e of a n e lec t r ic c u r r e n t , 
a n d , a s p r e v i o u s l y i n d i c a t e d , C. W . v o n S i e m e n s a n d A . K . H u n t i n g t o n , a n d 
o t h e r s m e l t e d t h e m e t a l i n a n e lec t r ic fu rnace . M. R a b i n o v i t s c h s t u d i e d t h e g low 
on h e a t i n g t h e f ine ly-div ided m e t a l ; R . W r i g h t a n d R . C. S m i t h , t h e s i n t e r i n g of 
t h e finely-divided m e t a l ; a n d J . A. M. v a n L i e m p t a n d J . A. d e Vr i end , t h e t i m e 
of m e l t i n g t h i n wi res . 

T h e m e t h o d s ava i l ab l e for m e a s u r i n g h i g h t e m p , w e r e v e r y u n s a t i s f a c t o r y 
t h r o u g h o u t t h e g r e a t e r p a r t of t h e n i n e t e e n t h c e n t u r y ; a n d c o n s e q u e n t l y t h e 
m . p . of p l a t i n u m cou ld n o t be d e t e r m i n e d w i t h prec is ion . T h u s , K. B e c q u e r e l 
g a v e 1460° t o 1480° ; J . B e c q u e r e l , 1560° t o 1580° ; R . P i c t e t , 1700° ; H . Seger , 
1725° ; C. B a r u s , 1757° ; W . H o l m a n a n d co -worke r s , 1760° ; F . H o f f m a n n , 1771° ; 
T . E r h a r d a n d A . Scher t e l , a n d J . Violle, 1775° ; L . H o l b o r n a n d W . W e i n , 1780° ; 
H . S t . C. Devi l l e , 1900° ; H . S t . C. Devi l l e a n d H . D e b r a y , T . Carne l l ey , 
R . P i c t e t , a n d G. Q u i n c k e , 2000° ; J . D e w a r , 2100° ; P . H . v a n d e r W e y d e , 
2200° ; H . A . M o t t , 2300° ; a n d C. F . P l a t t n e r , 2534° . J . C. H o a d l e y found 
t h a t t h e m e t a l beg ins t o m e l t a t 1621°. T h e e a r l y w o r k e r s d i s cove red t h a t t h e 
m e t a l cou ld b e w e l d e d a t a w h i t e h e a t , a n d t h i s p r o p e r t y e n a b l e d W . H . WoI -
l a s t o n t o p r e p a r e c o m p a c t m a s s e s of m a l l e a b l e p l a t i n u m , a n d C M . M a r x , t o r e p a i r 
i n ju red p l a t i n u m vessels . R . S p r i n g found t h a t m a n y m e t a l s h e a t e d t o t e m p , 
be low t h e i r m . p . e x h i b i t p r o p e r t i e s c h a r a c t e r i s t i c of t h e l iqu id s t a t e ; t h u s , w h e n 
cy l inde r s of t h e m e t a l s w i t h p l a n e sur faces of c o n t a c t a r e s u b j e c t e d t o p re s s , for 
4 t o 8 h r s . a t 400° , a l l t h e m e t a l s t r i e d , w i t h t h e e x c e p t i o n of p l a t i n u m a n d a n t i m o n y , 
w e r e w e l d e d so t h o r o u g h l y t h a t if t h e piece b e b r o k e n t h e f r a c t u r e d o e s n o t t a k e 
p l ace a t t h e o r ig ina l surfaces of s e p a r a t i o n . 

J . A . H a r k e r o b t a i n e d 1710° for t h e m . p . of p l a t i n u m , b u t t h i s d a t u m is t o o low ; 
L . H o l b o r n a n d S. V a l e n t i n e r g a v e 1789°, b u t t h i s v a l u e is r a t h e r l a rge r t h a n t h a t 
o b t a i n e d b y o t h e r i n v e s t i g a t o r s ; L . H o l b o r n a n d W . W i e n g a v e 1780° ; a n d 
L . H o l b o r n a n d F . H e n n i n g , 1710° . F . D o e r i n c k e l , 1744° ; O . Goecke , 1745° t o 
1755° ; K . R . K o c h a n d C. D a n n e c k e r , 1750° ; A . L,. D a y a n d R . B . S o s m a n , 1755° ; 
W . N e r n s t a n d H . v o n W a r t e n b e r g , 1745° ; W . H o l m a n a n d co -worke r s , 1760 °; 
C. W . W a i d n e r a n d G. K . B u r g e s s g a v e 1753° ; H . E . I v e s , 1764° ; F . H o f f m a n n , 
1771° ; F . E . C a r t e r , 1755°. G. R i b a u d a n d P . M o h r g a v e 1762° ; L . D . Morr i s 
a n d S. R . Scholes , 1773° ; W . F . R o e s e r a n d co -worke r s , 1773-5° ; F . H . Schofield, 
1773-3° ; a n d F . H o f f m a n n a n d C. T i n g w a l d t , 1773-8° f o r t h e f .p . O b s e r v a t i o n s 
•were m a d e b y O. Ruff. T h e t e m p , d e t e r m i n a t i o n s also d e p e n d o n t h e va lue s 
a s s igned t o t h e c o n s t a n t i n t h e e q u a t i o n e m p l o y e d i n s t a n d a r d i z i n g t h e p y r o m e t e r s . 

H . S t . C. Dev i l l e a n d H . D e b r a y , a n d W . H e r a e u s n o t e d t h e sp i t t ing of m o l t e n 
p l a t i n u m d u r i n g cool ing o w i n g t o t h e l i b e r a t i o n of a b s o r b e d gases a s t h e m e t a l 
solidifies. C. E . M e n d e n h a l l a n d I i . R . Inge r so l l f o u n d t h a t p l a t i n u m m a y b e 
supe rcoo led 370° , a n d t h a t w h e n t h e m e t a l solidifies t h e r e is a m o m e n t a r y flash 
of l i gh t . J . I J . B y e r s d i scussed t h e b e h a v i o u r of p l a t i n u m on cupe l l a t ion . 
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Calcu la t ions of t h e m . p . f rom empi r ica l e q u a t i o n s h a v e b e e n m a d e , a n d 
J . W . R i c h a r d s t h u s o b t a i n e d 1775°, a n d E . B r o d h u n a n d F . H o f f m a n n , 1771° ; 
L . I . D a n a a n d P . D . F o o t e gave 1755° for t h e b e s t r e p r e s e n t a t i v e v a l u e ; a n d 
W . R . M o t t , W . Guer t l e r a n d M. P i r a n i g a v e 1760°, a n d K . Scheel , 1764° . J . J o h n 
s t o n ca lcu la t ed t h a t t h e ra is ing of t h e a t m . p ress . 1 a t m o s p h e r e l ower s t h e m . p . , 
a n d t h a t a t a press , of 46,0OO a t m . p l a t i n u m w o u l d a c c o r d i n g l y m e l t a t 2 7 ° — t h a t 
is, of course , if s o m e t h i n g else d id n o t h a p p e n . C. T. H e y c o c k a n d F . H . Nevi l l e 
m e a s u r e d t h e lowering of t h e f .p. of c a d m i u m , t h a l l i u m , lead , a n d b i s m u t h b y 
a b o u t a g r a m - a t o m of p l a t i n u m in 1OO g r a m - a t o m s of m e t a l . P . W . R o b e r t s o n , 
a n d W . Crossley discussed t h e r e l a t ion b e t w e e n t h e a t . vo l . a n d t h e m . p . ; J . J o h n 
s ton , t h e effect of press , on t h e m . p . ; A . S te in , t h e r e l a t i o n b e t w e e n t h e e lec t r ica l 
res i s tance , t h e a t . vol . , a n d t h e m . p . ; T . Carnel ley, a n d E . M. L e m e r a y , t h e r e l a t i o n 
be tween t h e m . p . a n d t h e coeff. of t h e r m a l e x p a n s i o n ; L . P . Sieg, t h e r e l a t i o n 
be tween t h e m . p . a n d t h e e las t ic m o d u l u s ; W . B r a u n b e k , t h e l a t t i c e e n e r g y of 
me l t i ng ; I i . Jeffreys, t h e r e l a t ion b e t w e e n t h e m . p . a n d t h e t ens i l e s t r e n g t h ; 
W . Tlerz, t h e re la t ion b e t w e e n t h e m . p . a n d i t s v i b r a t i o n f r e q u e n c y ; W . W i d d e r , 
and N. F . Deer r , t h e re la t ion b e t w e e n t h e m . p . a n d t h e l a t e n t h e a t of fus ion ; a n d 
W . S u t h e r l a n d , t h e re la t ion be tween t h e m . p . a n d t h e e las t ic c o n s t a n t s . J . J o h n s t o n 
observed t h a t if D be t h e d e n s i t y of t h e s u b s t a n c e a t t h e m . p . , T, t h e a b s o l u t e m . p . , 
and Q, t h e h e a t of fusion pe r g r a m , t h e n t h e p ress , r e q u i r e d t o m e l t p l a t i n u m a t 
27° is \Ky\QD log (7727), or 46,0OO a t m . 

H . Moissan 5 found t h a t t h e vo lat i l izat ion of p l a t i n u m r e a d i l y occu r s i n t h e 
electr ic a rc furnace , indeed , t h e m e t a l boils a n d dis t i l s a s r ead i ly a s w a t e r does a t 
1(K)°. O. J . B roch a n d H . S t . C. Devi l le obse rved n o vo la t i l i z a t i on w h e n m e l t e d 
in oxygen gas ; W . N . H a r t l e y obse rved n o n e i n t h e o x y - h y d r o g e n flame ; a n d 
F . Myl ius a n d F . Fo r s t e r , a n d R . W . H a l l found n o ev idence of vo la t i l i za t ion a t 
high t e m p . If t h e r a t e of vo la t i l i za t ion of o s m i u m a t 1300° is 1000, t h a t of p l a t i n u m 
is 2. On t h e o t h e r h a n d , A. K n o c k e obse rved t h a t i n v a c u o p l a t i n u m vola t i l izes 
a t 540° , b u t n o t a t 538° . W . Crookes obse rved t h a t a n e lec t r ica l ly h e a t e d wi re 
vola t i l izes nea r ly half a s r a p i d l y a s gold ; a n d a t 1300°, p l a t i n u m los t i n 2 h r s . 
0-019 pe r cen t , and in 30 h r s . , 0-245 pe r cen t . , a l t h o u g h n o loss w a s obse rved a t 
900° ; he first t h o u g h t t h a t t h e vo l a t i l i t y is d u e t o t h e fo rma t ion a n d d e c o m p o s i t i o n 
of u n s t a b l e , vola t i le oxides , b u t l a t e r g a v e u p t h e h y p o t h e s i s . R . W . H a l l sa id 
t h a t t h e b e h a v i o u r of p l a t i n u m w h e n hea t ed is be s t exp l a ined b y t h e h y p o t h e s i s 
t h a t a n ox ide is fo rmed wh ich is s t ab l e a t h igh a n d low t e m p . , b u t u n s t a b l e a t 
i n t e r m e d i a t e t e m p . — v i d e infra, a c t i o n of oxygen on p l a t i n u m . F . E . C a r t e r sa id 
t h a t a n a p p r e c i a b l e vo la t i l i za t ion occurs a t 1000°. H . S t . C. Devi l le a lso sa id t h a t 
t h e m e t a l vola t i l izes r a p i d l y a t a t e m p , a l i t t l e a b o v e i t s m . p , ; a n d C. Zengel is , 
D . Balareff, H . M. O ' B r y a n , a n d A. G u n t z a n d H . B a s s e t t obse rved s o m e vo la t i l i 
z a t i o n be low t h e m . p . J . Orcel sa id t h a t t h e m e t a l is sens ib ly vo la t i l e a t 1300°, 
a n d r a p i d l y a t 1500°. L . E i s n e r also obse rved t h a t t h e m e t a l vo la t i l i zes t o s o m e 
e x t e n t "when h e a t e d in t h e h a r d porce la in oven . W . Crookes o b s e r v e d t h e losses 
i n w e i g h t w h e n p l a t i n u m is h e a t e d in a i r a t 1300° t o b e : 

T i m e . 2 6 10 14 18 22 26 30 hrs. 
L o s s . 0-019 0-062 0 0 9 5 0-J28 0-169 0-195 0-218 0-245 

b u t n o p e r c e p t i b l e loss occu r r ed d u r i n g 20 h r s . ' h e a t i n g a t 900° . I . L a n g m u i r a n d 
Gr. M. J . M a c K a y e s t i m a t e d t h e r a t e of e v a p o r a t i o n of p l a t i n u m , m g r m s . p e r sq . 
c m . p e r second, a t different t e m p , o n t h e a b s o l u t e scale , T° K . , a n d f o u n d log m 
==14-0—27800T-1—1-76 log T9 o r : 

T0K. . 1000° 1250° 1500° 1 750° 2000° 
Qrms. loss 8-32 X 10-*° 2 0 - 4 x 1 0 - « 7 5 - 4 x 1 0 - « 2 5 - 4 x 1 0 - » 1-95 X 1 0 - « p e r sq. c m . p e r s e c . 

F . Be i l s t e in sa id t h a t t h e loss in we igh t w i t h c ruc ib les b e c o m e s less a n d less w i t h 
r e p e a t e d ign i t ions , a n d L . L . d e K o n i n c k a t t r i b u t e d t h e loss t o t h e d i s t i l l a t ion of 
i r i d i u m f rom t h e a l loy . R . W . H a l l found t h e loss in s o m e cases t o b e g r e a t e r 
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af te r t h e t w e n t i e t h ign i t i on t h a n af te r t h e first ; i n s o m e cases , t h e c ruc ib le a f te r 
a m o n t h ' s u se ceases t o lose w e i g h t . H . A . J o n e s a n d co-workers found t h e r a t e 
of e v a p o r a t i o n , m g r m s . p e r sq . c m . pe r second, a n d t h e v a p . p ress , p b a r s , t o b e : 

0 K . . . 800° 1000° 1500° 2000° 
m . . 1 - 3 9 X 1 0 - 8 6 6 - 7 O x I O - 3 0 5 - 2 3 X l O - 1 1 1-24 X 10~ 8 

p . . 5-99 X 1 0 - 2 a 3-47 x 1 0 - 1 6 3-31 x 10~« 9 0 7 x 10~ 2 

0 K . . . 3000° 4000° 4800° (b.p.) 
m . . 1 - 5 X l O - 3 1-2 8-9 
p . . 1 - 3 X l O 3 1 - 2 x 1 0 « l-O X 10« 

G. K . B u r g e s s a n d P . D . Sa le s h o w e d t h a t i r i d i u m is a d d e d t o t h e p l a t i n u m of 
c ruc ib les for st iffening t h e m e t a l , a l t h o u g h i t i nc reases t h e losses i n w e i g h t a t 
t e m p , exceed ing 900°. A c c o r d i n g t o G. K . B u r g e s s a n d R . G. W a l t e n b e r g , c ruc ib les 
w i t h u p t o a b o u t 3 p e r cen t , of i r i d i u m h a v e a negl igible loss w h e n h e a t e d be low 
900° ; i r o n lowers t h e h e a t losses, a n d be low 900°, f e r rug inous p l a t i n u m m a y a p p e a r 
t o g a i n i n w e i g h t owing t o t h e diffusion of t h e m e t a l t o t h e surface , a n d t h e r e 
ox id iz ing—v ide infra, a c t i o n of i ron ox ides o n p l a t i n u m . G. K . B u r g e s s a n d 
P . D . Sa le f o u n d t h a t r h o d i u m l ike i r i d i u m stiffens p l a t i n u m , a n d r e d u c e s t h e 
vo la t i l i za t ion of p l a t i n u m a b o v e 900° . O b s e r v a t i o n s w e r e m a d e b y J . S t r o n g , 
F . M o h r , E . S o n s t a d t , A. K . Boldyreff, G. A. H u l e t t a n d H . W . Berge r , a n d E . Gold
s te in . G. C. W i t t s t e i n re fe r red t h e loss t o o s m i u m , b u t F . S t o l b a p o i n t e d o u t t h a t 
t h e loss i n w e i g h t is g r e a t e r t h a n t h e a m o u n t of o s m i u m i n t h e p l a t i n u m . 

O. Li. E r d m a n n t h o u g h t t h a t t h e g r e y film p r o d u c e d o n p l a t i n u m h e a t e d in a 
n o n - r e d u c i n g b u n s e n flame is d u e t o a n a l lo t rop ic c h a n g e because h e cou ld d e t e c t 
n o v a r i a t i o n i n we igh t , b u t A . R e m o n t showed t h a t t h e film c a n be p r o d u c e d b y 
h e a t i n g t h e m e t a l in a r e d u c i n g flame a n d is t h e n d u e t o t h e f o r m a t i o n a n d subse
q u e n t d e c o m p o s i t i o n of a c a r b i d e , a n d in t h e case of b u r n i n g gas , i t is p r o d u c e d 
n o t b y c a r b o n s u s p e n d e d in t h e flame, b u t r a t h e r b y one or m o r e ga seous con
s t i t u e n t s of t h e flame. F . S t o l b a d iscussed t h i s sub jec t . Li. T r o o s t a n d P . H a u t e -
feuille, Li. P igeon , a n d F . See lhe im n o t e d t h a t p l a t i n u m vola t i l izes a t a ye l low h e a t 
i n ch lo r ine , a n d V. Meyer f o u n d t h a t p l a t i n u m so los t 1 p e r cen t , i n w e i g h t w h e n 
h e a t e d i n a c u r r e n t of d r y ch lo r ine a t 1 7 5 0 ° — p r e s u m a b l y , in t h i s case , a n i n t e r 
m e d i a t e vo la t i l e ch lor ide is fo rmed . J . S t r o n g s t u d i e d t h e v a p o r i z a t i o n of p l a t i n u m 
in v a c u o f rom a t u n g s t e n filament ; a n d O. Goche , t h e c a t h o d i c e v a p o r a t i o n of 
p l a t i n u m in a m a g n e t i c field. 

P . R i c s s n o t e d t h a t w h e n p l a t i n u m wires a r e h e a t e d e lec t r ica l ly m a t e r i a l 
pa r t i c l e s o r d u s t a r e g iven off b y t h e m e t a l , a n d a n a l o g o u s o b s e r v a t i o n s were m a d e 
b y A . Ber l ine r , T . A. E d i s o n , J . E l s t e r a n d H . Gei te l , F . E m i c h , F . F i s c h e r a n d 
H . M a r x , W . L). F lower , H . Go ldschmeid , F . H e n n i n g a n d L*. A u s t i n , L . H o l b o r n 
a n d F . H e n n i n g , G. A. H u l e t t a n d W . Berge r , S. K a l a n d y k , H . K a y s e r , V. K o h l -
s c h u t t e r a n d T . G o l d s c h m i d t , J . A . M. v a n L i e m p t , O. J . L o d g e , W . M u t h m a n n 
a n d H . Hofe r , R . N a h r w o l d , a n d G. R e b o u l a n d E . G. d e B o l l e m o n t . L . H a m 
b u r g e r o b s e r v e d t h a t t h i n vo la t i l i za t ion films of p l a t i n u m a r e n o t r e so lvab le i n t o 
pa r t i c l es . W . S t e w a r t f o u n d t h a t t h e loss is t h e s a m e in d r y o r mo i s t a i r ; i t does n o t 
occur i n h y d r o g e n e v e n a t a w h i t e - h e a t , a n d o n l y v e r y feebly in n i t r o g e n ; t h e loss 
decreases w i t h d e c r e a s i n g press . , t h u s i n a i r a t 76O mm.t t h e loss in 2 h r s . w a s 1-65 
pe r c e n t . , 0-64 p e r cen t , w h e n t h e p ress , w a s 1-25 m m . ; t h e loss in 2 h r s . in n i t r o g e n 
a t 76O m m . w a s 0*003 p e r cen t . , a n d a t 3 m m . p ress . , t h e loss w a s i m p e r c e p t i b l e . 
T h e loss in a i r is c o n d i t i o n e d b y t h e p e r c e n t a g e a m o u n t of c o n t a i n e d o x y g e n . 
I . L a n g m u i r o b s e r v e d n o loss i n s t e a m or in c a r b o n d iox ide a t 1300°. R . W . H a l l 
n o t e d t h a t t h e loss in w e i g h t occu r s w h e n t h e wi res a r e h e a t e d in ox id iz ing gases , 
b u t n o t i n r e d u c i n g or indi f ferent gases . I t is a s s u m e d t h a t a vo la t i l e p l a t i n u m 
ox ide is f o r m e d a n d t h a t t h e s u b l i m e d ox ide , on cool ing, d e c o m p o s e s i n t o p l a t i n u m . 
H . F r e u n d l i c h o b s e r v e d t h a t t h e p h e n o m e n o n does n o t occur so r e a d i l y w h e n t h e 
p l a t i n u m is a l l oyed w i t h o t h e r m e t a l s . J . H . T . R o b e r t s showed t h a t t w o se t s of 
nucle i a r e evo lved w h e n p l a t i n u m wires a r e h e a t e d . T h e first s e t is g r a d u a l l y 
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eliminated with continuous heating, and they are produced by the evolution of 
the gases occluded by the wires. The properties of the nuclei are as follow :— 

T h e y are emit ted b y the wire a t comparat ive ly low t e m p . T h e m i n i m u m t e m p , 
required t o produce t h e m is lower t h e less the press, of the surrounding gas . T h e y alter 
in size and disappear very soon after their l iberation, b u t la s t longer if water -vapour has 
been caused to condense upon them. The abi l i ty of the wire t o emi t t h e m is temporar i ly 
lost after an omission, but is s lowly regained after the lapse of t ime . T h e wire i m m e d i a t e l y 
regains the abil i ty to produce t h e m when hydrogen is brought in to c o n t a c t w i t h i t ; air, 
oxygon, and nitrogen do not produce this effect. If the wire h a s been k e p t a t a whi te -heat 
in a vacuum for a very long t ime, the admiss ion a n d wi thdrawal of pure hydrogen does n o t 
revive the power t o emit nuclei in a v a c u u m . 

The second set is dependent on the presence of oxygen about the heated wire,— 
these nuclei are never obtained below a certain temperature, and about this t emp, 
they are always formed in the presence, but never in the absence of oxygen. The 
properties of the second set of nuclei indicate t h a t an unstable, endothermal, and 
volatile platinum oxide is formed as indicated above, and this is in agreement with 
the following observations : 

The second sot of nuclei aro n o t formed in ni trogen, hydrogen , or a v a c u u m , b u t pnly 
in the presence of oxygen . The rate of loss of we ight of the meta l i s zero in n i trogen, 
hydrogen, or a vacuum. For p la t inum a n d rhodium the rate of d is integrat ion a t a g i v e n 
temperature is roughly proportional to the oxygen pressure ; for ir idium, which is v e r y 
oxidizablo, the rate of disintegration increases m u c h more rapidly than the o x y g e n pressure. 
The disintegration of pal ladium is of a different nature a n d wil l be considered later. A t 
low pressures of oxygen the nuclei aro very small . The nuclei begin t o be formed ( that 
is , the dis integration begins) a t a fairly definite temperature. The nuclei are very pers i s tent 
and do n o t alter in size ; thoy are unaffected b y l ight or b y a n electric field. 

I. Ijangmuir and G. M. J . MacKay, and W. R. Mott estimated the boiling point 
to be 3907° ; H. A. Jones and co-workers gave 4527° ; and F . E . Carter, 3910°. 
G. A. Hulet t estimated tha t the vapour pressure of platinum at 200° is O0626 mm. 
I . Langmuir and G. M. J . MacKay calculated the vap. press, of plat inum, p mm. a t 
different temp., on the absolute scale, T 0 K . , and found log 2>=14-09 —27800X-* 
—1-26 log Tt or : 

?7° K. . 1000° 1250° 1500° 17/50° 2000° 4180° 
jy . 3 2 4 x 1 0 - 2 » 8 9 1 O x I O - 1 6 3 1 6 0 x l O ~ 1 2 13OO XlO" 9 4 9 - 5 x l O - « 76O m m . 

J . A. M. van Liiempt studied the vap. press, curves. 
According to L. Arons,6 when a bead of platinum is fused, and cooled, as the 

metal solidifies i t emits a momentary glow owing to the liberation of the heat of 
fusion. J . Violle gave 27-18 CaIs. per gram or 5-3 CaIs. per gram-atom for the 
latent heat of fusion ; G. Pionchon gave 27-17 CaIs. ; and J . W. Richards com
puted 27-8 cals. per gram, J . A. M. van Liempt calculated 530O cals. per gram-atom. 
N. F . Mott studied the relation between the latent heat, the m.p., and the electrical 
conductivity. N. von Raschevsky, and N. F . Deerr made some observations on the 
relation between the m.p. and the heat of fusion. I . Langmuir and G. M. J . MacKay 
represented the latent heat of vaporization by (128,000—2-5T) cals. per gram-atom. 
F . S. Mortimer also studied the vapour pressure. A. Jouniaux said t h a t Trouton's 
rule did not apply to platinum. C. M. Guldberg estimated the critical temperature 
of platinum to be 7000° when t h a t of mercury is 1000°. J . J . van Laar, and 
M. Thiesen discussed the equation of state of platinum. J . Thomsen studied 
the thermochemistry of the plat inum compounds. G. N. Lewis and co-workers, 
R. C. Tolman, and E. C. Eas tman gave 10-0 for the entropy of plat inum a t 25° ; 
W. M. Latimer gave 0-41 for the change of entropy between 200° and 900°. The 
internal energy and entropy were studied by K. K. Kelley, R. D. Kleeman, W. Herz, 
B . Bruzs, R. von D. Wegener, and E. Kordes. E . D. Eas tman and co-workers 
discussed the thermal energy of the electrons in plat inum. 
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§ 12. The Optical Properties of Platinum 
According t o I I . St . C. Devil le a n d H . D e b r a y , 1 t h e Colour of p l a t i n u m p r e p a r e d 

b y fusion is a more si lvery wh i t e t h a n is t h e case w i t h t h e h a m m e r e d m e t a l . 
A. W. W r i g h t said t h a t t h e colour of t h i n films b y t r a n s m i t t e d l igh t is g rey w i t h a 
blue t inge ; M. F a r a d a y said g rey ; W . L . D u d l e y , p u r p l e ; H . L . Ba rv i r , g r e y ; 
G. T. Beilby, blue ; and A. P a r t z s c h a n d W . H a l l w a c h s , g rey ish-b lue . A. W . W r i g h t 
added t h a t t h i cke r films h a v e a b r o w n t inge , wh ich passes t h r o u g h sep ia -b rown, 
brownish-yellow, yellow, a n d orange-yel low a s t h e t h i c k n e s s of t h e film increases . 
F . JEhrcnhaft said t h a t i n d r y air , t h e d ispersed pa r t i c l e s p r o d u c e d b y e v a p o r a t i o n 
h a v e a d a r k brown colour—vide supra, colloidal p l a t i n u m . W . L*. D u d l e y said 
t h a t t h e incandescen t v a p o u r of p l a t i n u m is b lue . A . K u n d t obse rved n o d i ch ro i sm 
in t h e colour of p l a t inum. 

K . Fors te r l ing and V. Freeder icksz 2 found t h e l ight absorption, k, a n d t h e 
index of refract ion, fx, for l ight of -wave-length A, t o b e : 

A . . . 1 0 0 1-52 1-97 3-29 3-41 4-65/u 
k . 1-83 1-76 1-65 1-62 1-56 1-41 

E . H a g e n a n d R . R u b e n s gave for t h e ex t inc t ion coeff., k i n / = / 0 . 1 0 ~ * ' d , w h e r e d 
deno te s t h e th ickness , a n d I0 a n d / , t h e in tens i t i e s of t h e i n c i d e n t a n d e m e r g e n t 
r a y s of l ight of wave- length A : 

A 
k 

O-326 
. 39-2 

O-3 85 
38-6 

0-45 
37-2 

O-55 
37-6 

0-65 
37-8 

0 - 8 
36-6 

1-2 
33-4 

2 O 
30-2 

2-5^i 
28-4 

Observa t ions were m a d e by E . Der shem, P . D r u d e , H . G o l d s c h m i d t a n d H . D e m b e r , 
L . Ho lborn a n d F . Henning , K . L a u c h , M. L a u e a n d F . F . M a r t e n s , W . Meier, 
A. P a r t z s c h a n d W. Hal lwachs , G. Quincke , C. V. R a m a n a n d K . S. K r i s h n a n , 
W. R a t h e n a u , H . von War t enbe rg , W . Wien , a n d C. Zak rzewsky . C. F e r y a n d 
M. D r e c q gave 0-82 for t h e absorp t ion coeff. of p l a t i n u m b lack . J . T r o w b r i d g e 
a n d W . C Sabine observed no selective a b s o r p t i o n for u l t ra -v io le t l igh t . R . P o h l 
found t h a t t h e absorp t ion of l ight is p r o p o r t i o n a l t o t h e pho toe l ec t r i c effect. 
G. B . Rizzo said t h a t t h e t r a n s p a r e n c y of t h i n films of p l a t i n u m for l igh t increases 
w i th a rise of t e m p . , a n d is grea te r t h e larger is t h e ref rac tor iness of t h e r a y s ; a n d 
E . H a g e n a n d H . R u b e n s added t h a t p l a t i n u m is less t r a n s p a r e n t t h a n gold a n d 
si lver for visible a n d ul t ra-vio le t r ays , b u t i t is m o r e t r a n s p a r e n t t h a n t h e s e m e t a l s 
for u l t r a - r ed r a y s . Observa t ions of t h e t r a n s p a r e n c y of p l a t i n u m films w e r e m a d e 
b y H . Schuch , K . W . G. K a s t n e r , H . Kienle a n d H . Siedentopf, E . v a n Aube l , a n d 
G. Govi . A. K u n d t s t a t e d t h a t if t h e veloci ty of l igh t in si lver is 100, t h a t i n 
p l a t i n u m is 15-3. 

T h e reflecting power of p l a t i n u m , M, d e t e r m i n e d b y K . F o s t e r l i n g a n d 
V. F reede r i cksz for l ight of wave- leng th , A : 

A • . 1OO 1-52 1-97 3-21 3-41 465/* 
R • • 7 7 8 1 83 86 88 89 per cent. 

a n d A . P a r t s z c h a n d W . H a l l w a c h s gave for t h e reflecting power of e lec t ro ly t ic 
plat inum, H1, a n d for a film p r e p a r e d b y sp lu t te r ing , R 2 : 

A . 0-66 1 0 2 0 4-0 7 0 9 0 1 1 0 14-0« 
Rx . 66-8 72-9 80-6 91-5 95-5 95-4 95-6 96-4 per cent. 
B% . 63-8 70-4 79-8 91-6 9 3 0 92-5 92-7 9 4 7 
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O b s e r v a t i o n s w e r e a lso m a d e b y W . J . B e e k m a n a n d F . W . O u d t , P . D r u d e , 
I . C. G a r d n e r , P . R . Gleason , A . d e G r a m o n t , E . H a g e n a n d H . R u b e n s , R . H a m e r , 
F . H e n n i n g , E . O. H u l b e r t , J . K o n i g s b e r g e r , K . L a u c h , W . Meier , W . A. Miller, 
A. H . P f u n d , H . d e l a P r o v o s t a y e a n d P . Desa in s , G. Q u i n c k e , P . R o u a r d , E . S c h u c h , 
H . E . S t r a u s s , H . v o n W a r t e n b e r g , a n d W . W i e n . E . P . !Lewis a n d A. C. H a r d y 
s t u d i e d t h e a b s o r p t i o n i n t h e u l t r a - v i o l e t . A film of t h i c k n e s s O 0 6 2 3 c m . w a s 
f o u n d b y J . Moser t o b e a p o o r ref lector . P . R . G leason o b s e r v e d a m a r k e d r e d u c 
t i o n i n t h e ref lect ing p o w e r w i t h i nc rea s ing age . C. F e r y sa id t h a t a sur face of 
p l a t i n u m b l a c k a t 100° reflects 18 p e r cen t , of t h e i n c i d e n t r a y s ; K . J . A n g s t r o m 
o b t a i n e d o n l y 0-82 t o 1*25 p e r c e n t , for dif ferent r eg ions of t h e s p e c t r u m ; a n d 
T . R o y d s g a v e for p l a t i n u m b l a c k d e p o s i t e d in 15 a n d in 3 m i n s . , r e spec t ive ly , 
JF?i a n d R% : 

A 0 -8 8-7 2 5 - 5 51fx 
R1 . . . 0 - 1 7 0 - 5 9 0 - 9 3 1-1 p e r c e n t . 
2? a . . . 1-3O 5 - 7 0 7 - 0 8 7 -4 

F . L i m m e r sa id t h a t c r y s t a l s of p l a t i n u m o b t a i n e d b y t h e a c t i o n of c u p r i c ch lo r ide 
on s p o n g y p l a t i n u m h a d a n u n u s u a l l y s t r o n g ref lect ing power . P . D e s a i n s s t u d i e d 
t h e ref lect ion of h e a t r a y s f r o m po l i shed p l a t i n u m ; t h e se lec t ive ref lect ion 1WaS 
s t u d i e d b y H . R u b e n s ; t h e c h a n g e s of p h a s e i n t h e ref lected l igh t , b y H . K a t h , 
a n d J . P a t t e r s o n ; a n d t h e r e l a t i o n b e t w e e n t h e e l ec t rode p o t e n t i a l a n d t h e op t i ca l 
c o n s t a n t s , b y V. F r e e d e r i c k s z . 

K . F o r s t e r l i n g a n d V . F r e e d e r i c k s z g a v e for t h e i n d e x of refract ion, for l i g h t 
of w a v e - l e n g t h A : 

A . . . 1OO 1-52 1-97 3 - 2 9 3 - 4 1 4-65/z 
ft . . . 3 - 4 2 4 - 7 1 5 - 9 2 7-5O 8 - 8 2 10-9O 

a n d W . Meier : 

A . 2 5 7 - 3 2 7 4 - 9 3 2 5 - 5 3 6 1 - 1 3 9 8 - 2 4 4 1 - 3 5 0 8 QGS1X1X 
fx . 1 1 7 1 1 -294 1 - 2 7 5 1 - 3 7 5 1 -735 1 -398 2 - 2 8 5 2 - 9 1 3 

O b s e r v a t i o n s w e r e m a d e b y E . v a n A u b e l , H . B a r v i r , E . D e r s h e m , P . D r u d e , 
W . E i s e n l o h r , E . H a g e n a n d H . R u b e n s , S. H a u g h t o n , A . K u n d t , K . L a u c h , M. L a u e 
a n d F . F . M a r t e n s , G. Q u i n c k e , P . A . R o s s , D . Shea , W . Voig t , H . v o n W a r t e n b e r g , 
a n d C. Z a k r z e w s k y . B . P o g a n y f o u n d for films of t h i c k n e s s d, t h e fol lowing ind ices 
of re f rac t ion , /JL : 

d . 1-4 2 - 6 4 - 9 7 O 1 1 - 7 1 6 - 8 20-OfXfx 
fx . 3 - 4 5 3 - 1 7 2 - 6 5 2 - 2 5 2 1 6 2-1O 2 0 4 

J . H . G l a d s t o n e c a l c u l a t e d 26-01 for t h e refract ion equ iva lent of p l a t i n u m in 
P t C l 4 ; N . Kurnakoff , 11-9 t o 16-7 for p l a t i n u m i n P t C l 2 . 4 N H 3 ; 1 6 1 t o 21 0, in 
P t ( N 0 3 ) 2 C l 2 . 4 N H 3 ; 24-7, i n K 2 P t C l 4 ; a n d 37-7, i n N a 2 P t C l 6 . 

T h e b irefr ingence w a s s t u d i e d b y A . K u n d t , a n d F . K a e m p f . H . R u m p e l t 
said t h a t t h e d o u b l e r e f rac t ion c a n n o t b e r e g a r d e d a s a c o n s e q u e n c e of m e c h a n i c a l 
d e f o r m a t i o n . J . T h i b a u d a n d co -worke r s o b s e r v e d n o ev idence of t h e p o l a r i z a t i o n 
of a b e a m of e l ec t rons b y c rys ta l - re f lec t ion . J . B . N a t h a n s o n s t u d i e d t h e i n t e r 
ference fr inges of t h i n films. D . F . J . A r a g o o b s e r v e d t h a t t h e l i gh t e m i t t e d b y 
g lowing p l a t i n u m is p a r t i a l l y po la r i zed ve r t i c a l l y t o t h e p l a n e of emiss ion . M e a s u r e 
m e n t s of t h e po lar izat ion w e r e m a d e b y H . d e l a P r o v o s t a y e a n d P . D e s a i n s , W . v o n 
Ul j an in , K . F o r s t e r l i n g , A . L a l l e m a n d , R . A . Mi l l ikan , M. L a u e a n d F . F . M a r t e n s , 
H . K n o b l a u c h , W . Moller , a n d C. W . W a i d n e r a n d G. K . B u r g e s s . W . v o n U l j a n i n 
found t h a t p l a t i n u m e x h i b i t s a feeble d ispers ion i n t h e reg ion 2^i, a n d t h e s u b j e c t 
was s t u d i e d b y C. Z a k r z e w s k y , P . Z e e m a n , J . B a u e r , a n d B . D e s s a u ; a n d t h e 
t r a n s m i s s i o n of l i g h t b y t h i n films, b y H . K i e n l e a n d H . S iedentopf . 

M. Cau 3 d i scussed t h e m a g n e t o - o p t i c a l effect, a n d B . P o g a n y , t h e F a r a d a y 
effect w i t h s p l u t t e r e d films. 

A c c o r d i n g t o H . F . W e b e r , 4 t h e r a t i o of t h e e m i s s i v i t y of p l a t i n u m t o t h a t of 
V O L . x v i . G 
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silver is 1 0 3 2 a t 100° ; H . de la Provostaye and P . Desa ins g a v e 3-69 t o 3-81 ; 
and L. Graetz, 3-2. H . de la Provostaye and P . Desa ins observed t h a t if t h e 
emissivity of soot is 100, tha t of rolled p lat inum is 10-74, and of polished p lat inum, 
9 09. E . Hagen and H. Rubens found the emiss iv i ty of p la t inum a t 170° for 
wave-length 4/x, is 8-5 per cent. , and for wave- lengths 8/J,, 12/Lt, and 25-5/x, respee-
pectively, 4-6, 3-5, and 2-82 per cent. For wave- length 25-5/*, t h e emiss iv i t ies a t 
different temp, are : 

300° 600° 900° 1200° 1600° 
Kmiss iv i ty 

170° 
3-49 

220° 
3*68 4 0 4 5-4O 6-86 8-34 9-84 

The change in the emissivity for wave- lengths 26/c and 8-85/u, w i th t e m p , is greater 
than the value calculated from t h e electrical behaviour. C. D a v i s s o n and 
J. R. Weeks studied the relation between the emiss iv i ty and the electrical resistance. 
W. W. Coblentz's results for t h e isochromatic radiation energy of p la t inum are 
summarized in Fig. 9. E . Bauer and M. Moulin found t h e emiss ivi ty , for angles 
less than 40°, is nearly constant , but i t increases for greater angles. Observations 
were also made by M. Czerny, H . A. Erickson, E . Fur thmann , W. Giess, M. S. Glass, 
E . Hagen and H . Rubens , A. L.. Helfgott , F . Hoffmann, M. Kahanowioz , G. Liieb-

mann, L. TJ. Lockrow, F . Paschen, F . Rosse t t i , 
R. W. Sears and J . A. Becker, V. A. S u y -
dam, A. M. Tyndall , W. v o n Uljanin, and 
A. G. Worthing. H . Cassel and E . Gltickauf, 
and T. B . R y m e r studied t h e effect of o x y g e n 
on the thermionic emission. 

M. Geiseler not iced t h a t p la t inum g lows 
when heated in t h e oxy-hydrogen name , and 
A. Crova, and E . Becquerel , t h a t g lowing 
plat inum radiates energy l ike carbon, l ime, 
and porcelain. A. Smithel ls , and V. B . Lewes 
observed t h a t the glow of p la t inum is no t 
exceeded b y the glow of the carbon particles 
in hydrocarbon flames. G. Fletcher found 
that an electrically-heated plat inum wire 
glows more strongly in air containing hydro
carbons t h a n in air alone. P . Desa ins and 
P . Curie, and J . Meunier found that p la t inum 
can be maintained incandescent in a current 
of coal-gas and air even though no flame is 
present ; he also showed tha t the property 

depends on the composit ion of the mixture. I f a p lat inum wire is first c leaned 
wi th hydrochloric acid and then heated, i t loses the property of remaining incan
descent ; if, however, i t is passed between the fingers i t regains t h a t particular 
property because i t takes u p saline matter from them. This saline matter 
can be removed from the fingers b y washing t h e m in acidified distilled water, 
but not wi th soap and water. Thus, plat inum itself is not responsible for the 
incandescence, but rather t h e saline matter which is o n i ts surface. C. Braun 
noted that during the s low cooling of incandescent plat inum, i t retains i t s g low 
more intensely than does porcelain. C. Kil l ing observed tha t a trace of p la t inum 
i n thorium gas-mantles favours the incandescence as in the case of a trace of ceria. 
H . F . Weber observed tha t p la t inum emits a grey glow at about 360° ; R . E m d e n 
sa id t h a t w i th impure p lat inum the g low begins a t about 404°, and with the purified 
meta l a t 408° . Observations were also made b y B . L . Nichols , F . Stenger, G. Lieb-
mann , J . Ie Bel , and J. Konisberger and K. Schilling. G. A. Shakespear s tudied 
t h e emiss ion of heat rays from plat inum. J . T. B o t t o m l e y found the heat radiated 
from a p la t inum wire a t 408° is 0-3788 cal. per sq. cm. per s e c , and at 505° i t is 
0*07261 cal. per sq. cm. per sec. when the t e m p , of the surrounding air is 15°. 

F i a . 9.-
5 Watts 

—The Isochromatic Kmiss iv i ty 
Curves of !Platinum. 
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E . I i . Nichols i n v e s t i g a t e d t h e c h a r a c t e r a n d i n t e n s i t y of t h e r a y s f rom p l a t i n u m 
glowing a t different t e m p . , a n d found t h e i n t ens i t i e s of t h e s p e c t r a l l ines of t h e 
e m i t t e d l igh t , o n Kirchoff ' s scale , t o b e : 

609 (red) B-line 
1017 (yel low) ZMine 
1629 (green) .fiMine 
2241 (blue) i n l i n e 
2853 (indigo) O-lino 

1294° 
1 - 7 0 7 1 
1 -OOOO 
0 - 1 0 8 6 
0 - 0 3 9 1 
0 0 1 6 0 

1238° 
O-9470 
0-5147 
0 0 5 1 2 
0 0 1 7 6 
0-0071 

1188° 
0-5512 
0-2774 
0 0 2 3 8 
0-0061 
0-0017 

1081° 
0 0 9 2 2 
0 - 0 3 8 2 
O-OO19 
0 - 0 0 0 2 

901° 
0 0 0 9 7 
0-0013 

Z, a t a t e m p . 0°. 
o b t a i n e d for t h e 

b y log I^ —8-244929 
t o t a l emiss ion , E, of 

J . Violle r e p r e s e n t e d t h e in t ens i t i e s , 
-f-00114750—O-O5296902 . F . P a s c h e n 
energy a t 

523° 723° 923° 1123° 1323° 1523° 1723° 
E . . 3-954 26-45 110-7 340-8 839-8 1769 3451 

The re su l t s a r e p l o t t e d in F i g . IO a long w i t h t h o s e of J . S te fan , H . F . W e b e r , a n d 
F . R o s s e t t i . O b s e r v a t i o n s w e r e a lso m a d e b y M. Czerny , C. F e r y , P . D . F o o t e , 
L. G r a e t z , E . H a g e n a n d H . R u b e n s , W . A. H a r w o o d a n d J . E . P e t a v e l , F . H e n n i n g , 
F . H e n n i n g a n d W . H e u s e , L . H o l b o r n a n d 
F . K u r l b a u m , E . P . H y d e , R . L u c a s , O. T r im
m e r a n d F . K u r l b a u m , O . L u m m e r a n d 
E . P r i n g s h e i m , W . Moller, M. v o n P i r a n i , 
J . P o h l , A. Sch le i e rmache r , B . S. S r i k a n t a n , 
C. W . W a i d n e r a n d G. K . Burges s , a n d 
O. W i e d e b u r g . L . A. d u B r i d g e , E . B r o d h u n 
a n d F . Hof fmann , J . P a t t e r s o n , H . S c h m i d t 
a n d E . F u r t h m a n n , A. T. W a t e r m a n , a n d 
A. G. W o r t h i n g , s t u d i e d t h e emis s iv i ty of t h i n 
films of p l a t i n u m ; J . E . P e t a v e l , t h e s ca t t e r 
ing of h e a t r a y s b y p l a t i n u m a t a h i g h t e m p . ; 
B . W . B r a d f o r d , t h e t h e r m i o n i c emiss ion 
d u r i n g t h e o x i d a t i o n of c a r b o n m o n o x i d e ; 
and P . J e z , a n d S. K a l a n d y k , t h e t h e r m i o n i c 
emission in t h e v a p o u r of i od ine w h e n t h e 
increased effect is a t t r i b u t e d t o t h e f o r m a t i o n 
of a l i lm of p l a t i n i c i od ide . T h e t h e r m i o n i c 
emission of e l ec t rons w a s s t u d i e d b y H . A . B a r 
ton, A. K . B r e w e r , H . Cassel a n d E . Gluckauf , 
J . F . C h i t t u m , C. D a v i s s o n a n d L . H . G e r m e r , H . A. E r i k s o n , W . D . F l o w e r , 
R . H . F o w l e r , K . F r e d e n h a g e n , T . H . H a r r i s o n , L . L . L o c k r o w , H . H . P o t t e r , 
G. R i b a u d , O. W . R i c h a r d s o n , T . B . R y m e r , B . S. S r i k a n t a n , A . T. W a t e r m a n , 
H . A. Wi l son , a n d A. G. W o r t h i n g . E . Muller f o u n d t h a t t h e emiss ion f rom g lowing 
p l a t i n u m in h y d r o g e n , iod ine , o r ch lo r ine , u n l i k e t h a t i n o x y g e n o r n i t r o g e n , d e 
creased w i t h t i m e a n d s h o w e d a dec reas ing sens i t iveness t o w a r d s p ress , c h a n g e s . T h e 
high resu l t s in h y d r o g e n , iod ine , a n d ch lo r ine w e r e a t t r i b u t e d t o chemica l c h a n g e s . 
P . J e z , R . A. Ne l son , M. Wol fke a n d J . R o l i n s k y , a n d S. K a l a n d y k , s t u d i e d t h e 
pos i t ive a n d n e g a t i v e emiss ion f r o m i n c a n d e s c e n t p l a t i n u m in a n a t m . of iod ine , 
b romine , a n d c h l o r i n e ; a n d A . K . B r e w e r , t h e effect of a m m o n i a o n t h e emiss ion 
of pos i t ive ions b y p l a t i n u m . C S h e a r d s t u d i e d t h e inc rease of pos i t ive t h e r m i o n i c 
cu r r en t s f rom p l a t i n u m wires in h igh v a c u a , p r o d u c e d e i t he r b y h e a t i n g t h e 
wire, wh i l s t e a r t h e d , t o a h i g h e r t e m p e r a t u r e t h a n t h a t a t w h i c h t h e ion iza t ion 
is s u b s e q u e n t l y m e a s u r e d , o r b y h e a t i n g i t , wh i l s t c h a r g e d t o a n e g a t i v e p o t e n t i a l , 
t o a t e m p , sufficient t o c a u s e i t t o d i s cha rge n e g a t i v e e lec t r ic i ty , i n d r y a i r 
a t a t m o s p h e r i c p r e s su re , w h e n t h e e a r t h e d wi re is h e a t e d t o v a r i o u s t e m p e r a t u r e s , 
t he r e a r e t w o m a x i m a , o n e a f te r p r e v i o u s h e a t i n g a t 654° a n d t h e o t h e r a t 756° . 
T h e n e g a t i v e emiss ion from t h e wi re w h e n h e a t e d a n d cha rged n e g a t i v e l y b e c o m e s 
apprec iab le a t 760°. T h e results are interpreted on t h e t h e o r y t h a t , on h e a t i n g t h e 

6OO 

200 

773° 1173° 7573 373 
F I G . IO. T h e Effect of T e m p e r a t u r o 

o n t h e E m i s s i v i t y of P l a t i n u m . 
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wire , decompos i t ion of a molecule A B occurs w i t h p r o d u c t i o n of t w o ions , A 
pos i t ive ly a n d B nega t i ve ly cha rged , A be ing expe l led o r s t o r e d u p , l a t e r t o b e 
expel led w h e n a n electr ic force is app l i ed . A t h i g h e r t e m p . B loses i t s e l e c t r o n . 
I t i s necessa ry t o a s s u m e t h e p resence of a t l e a s t t w o s u b s t a n c e s c a p a b l e of so 
p r o d u c i n g ions on h e a t i n g . B y h e a t i n g t h e wi re i n t h e flame of a B u n s e n b u r n e r , 
a n increased pos i t ive emiss ion is a lso o b t a i n e d , p r o b a b l y i n p a r t d u e t o t h e r e m o v a l 
of a surface m a t e r i a l i n c a p a b l e of p r o d u c i n g ions a n d i n p a r t d u e t o t h e h y d r o g e n 
abso rbed , owing t o i t s affinity for e lec t rons . H e a t i n g i n c a r b o n d i o x i d e dec reased , 
if a n y t h i n g , t h e pos i t ive emission. T h e d e c a y w i t h t i m e of t h e p o s i t i v e c u r r e n t s 
a t different t e m p e r a t u r e s showed t h e ex i s t ence of t w o sources of ions , t h e first 
source decay ing accord ing t o a n e x p o n e n t i a l l aw, a n d t h e second i nc r ea s ing t o a 
m a x i m u m before decay ing . A. M. T y n d a l l a n d G. C. G r i n d l e y f o u n d t h a t t h e 
e lec t rons e m i t t e d b y a n i n c a n d e s c e n t p l a t i n u m wi re , w h e n r e m o v e d f rom t h e 
v i c in i ty of t h e par t ic les , a t t a c h t h e m s e l v e s t o molecu les a n d g ive r ise t o n o r m a l 
ions of t h e s a m e mob i l i t y a s t h o s e p r o d u c e d b y p o l o n i u m . T h e pos i t i ve emiss ion 
is complex , a n d a l t h o u g h t h e g r e a t e r n u m b e r h a v e m o b i l i t y of 1*4 c m . p e r sec. p e r 
vo l t p e r c m . t h e m e a n v a l u e is of t h e o rde r of 1*1. I t is c o n c l u d e d t h a t p o s i t i v e 
ions a re e m i t t e d e i the r a s smal l meta l l i c c lus te rs or a s a t o m s , m a n y of w h i c h c lu s t e r 
before Teaching t h e o b s e r v a t i o n c h a m b e r , t h a t t h e u n c h a r g e d p a r t i c l e s a r e m e t a l l i c 
c lus te rs r ang ing f rom a t o m i c size t o meta l l i c d u s t , a n d t h a t t h e i r g r o w t h a n d 
s u b s e q u e n t coagu la t ion a r e respons ib le for t h e b l a c k e n i n g of f i l ament l a m p s . 
W . H . Crew s tud i ed t h e effect of l igh t . T h e t h e r m i o n i c emiss ion of p o s i t i v e ions 
w a s s tud ied b y F . H o r t o n , !L. W e i s s m a n n , H . A. E r i k s o n , H . A . Wi l son , C. G r i e b , 
a n d Li. Li. B a r n e s ; a n d G. I . F i n c h a n d A. W . I k i n f o u n d t h a t t h e c a t a l y t i c a c t i v i t y 
of films of p l a t i n u m is c o n n e c t e d w i t h electr ical a c t i v i t y . T h e t h e r m i o n i c emiss ion 
of e lec t rons f rom oxide-coa ted p l a t i n u m was s t u d i e d b y Ti. H . G e r m e r , C. D a v i s s o n 
a n d Li. H . Germer , a n d H . E . I v e s a n d T . C. F r y ; a n d t h e t h e r m i o n i c c o n s t a n t s , 
b y H . LJ. v a n Velzer. 

P l a t i n u m chlor ide y ie lds a flame spec trum wh ich , acco rd ing t o J . F o r m a n e k , 5 

is of sho r t d u r a t i o n . Accord ing t o A. Gouy , t h e b a n d s p e c t r u m of p l a t i n i c ch lo r ide 
in t h e b u n s e n flame s t r e t ch ing f rom t h e r ed t o t h e v io le t , is d u e t o p l a t i n o u s ch lo r ide . 
T h e 16 b a n d s fo rm t w o g r o u p s : T h e one o n t h e r i gh t , a t t h e v io le t end , is v e r y 
s t r ik ing , t h a t on t h e left is v e r y feeble ; some b a n d s h a v e b l ack l ines r u n n i n g 
t h r o u g h t h e m . Some b a n d s a re visible in t h e reg ion a b o v e t h e i n n e r cone of t h e 
flame. W . N . H a r t l e y obse rved n o s p e c t r u m in t h e o x y - h y d r o g e n flame ; a n d 
W . F . Meggers a n d O. L a p o r t c , a n d L. H . G. Clark a n d E . Cohen, t h e u n d e r - w a t e r 
s p a r k s p e c t r u m . 

J . F o r m a n e k observed t h a t p la t in ic chlor ide furnishes a spark s p e c t r u m e v e n 
w i t h a feeble s p a r k . A. J . A n g s t r o m first e x a m i n e d t h e s p a r k s p e c t r u m of p l a t i n u m , 
a n d af ter h i m c a m e D . Al ter , A. Masson, V. S. M. v a n d e r Wil l igen, T . R . R o b i n s o n , 
a n d W . A. Miller ; a n d m e a s u r e m e n t s were m a d e b y G. Kirchhoff, W . H u g g i n s , 
a n d R . T h a l e n . Accord ing t o J . F o r m a n e k , t h e p r i n c i p a l l ines a r e t h e g reen or 
a - l ine 5476 ; a n d t h e green l ines 5390, a n d 5368(c), 5302Q3), 5227(S), 5060(y) ; t h e 
b lue l ine 4879 ; a n d t h e ind igo-b lue l ines 4553 , 4442, 4415 , 4392(-^), a n d 4327(C)— 
i l l u s t r a t e d in F i g . 1 1 . T h e s p a r k s p e c t r u m w a s also e x a m i n e d b y W . E . A d e n e y , 

f-r—i—i—r-»T—r-*-i 1 1 r"—i"- " t — * T r-"—J H 1 1 1—» 1 * — W •—, , ___ ^ 
6500 6000 5500 '5000 4500 40Q
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F i o . 13.—The Spark Spectrum of Plat inum. 

Li. a n d E . B loch , Zi. d e B o i s b a u d r a n , R . Colley, E . D e m a r c a y , F . E x n e r a n d 
E . H a s c h e k , H . F inge r , W . Gibbs , C. E . Gissing, A. H a g e n b a c h a n d H . K o n e n ' 
W . N. H a r t l e y , W . N . H a r t l e y a n d H . W . Moss , H . G. H o w e l l a n d G. D . R o c h e s t e r ' 
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G. T . G l o b e , P . J o y e , G. K a i l , P . Lewis , J . N . L o c k y e r , B . A. L o m a k i n , F . McClean, 
H . W . Morse , H . N a g a o k a a n d co-workers , H . O y a m a , W . S p o t t i s w o o d e , a n d 
E . S y m o n p ; a n d t h e u n d e r - w a t e r s p a r k s p e c t r u m , b y L . H . G. C la rk a n d E . Cohen , 
a n d E . O. H u l b e r t . T h e arc s p e c t r u m w a s s t u d i e d b y J . M. E d e r a n d E . V a l e n t a , 
F . E x n e r a n d E . H a s c h e k , S. T o l a n s k y a n d E . L e e , A. H a g e n b a c h a n d H . ELonen, 
A. C. H a u s s m a n n , U . K a y s e r , M. K i m u r a , J . J . L i v i n g o o d , W . F . Meggers , 
H . A. R o w l a n d a n d R . R . T a t n a l l , a n d E . S y m o n s ; t h e Ultra-violet s p e c t r u m , b y 
G. B e r n d t , L . a n d E . B loch , H . B u i s s o n a n d C. F a b r y , F . E x n e r a n d E . H a s c h e k , 
G. K a i l , R . L a n g , J . C. M c L e n n a n a n d A. B . M c L a y , A . M i e t h e a n d B . Seeger t , 
a n d V . S c h u m a n n ; t h e e l ec t rode l igh t , b y W . v o n B o l t o n ; t h e m e c h a n i s m of t h e 
s p a r k d i scha rge , b y S. R . Mi lner ; t h e inf luence of t h e m e d i u m , b y P . G. N u t t i n g , 
a n d H . F i n g e r ; t h e se l f - induct ion , b y E . Necu lcea , P . J o y e , a n d G. B e r n d t ; a n d 
t h e m o s t sens i t ive l ines for t h e spec t roscop ic d e t e c t i o n of p l a t i n u m b y W . Ger lach 
a n d co-workers , a n d H . d e Lasz lo . T h e effect of pressure w a s s t u d i e d b y 
W . J . H u m p h r e y s ; a n d t h e Z e e m a n effect, b y A. C. H a u s s m a n n , a n d J . E . P u r v i s . 
T h e series spectra o r t h e n u m e r i c a l r e l a t i ons a m o n g s t t h e spec t r a l l ines , o r ser ies 
spectra, w e r e e x a m i n e d b y G. C iamic ian , A . Dauv i l l i e r , C. C. Kiess a n d O. L a p o r t e , 
O. L a p o r t e a n d D . R . Ing l i s , R . d e L . K r o n i g , J . E . Mack , P . G. N u t t i n g , 
P . J . O v r e b o , E . P a u l s o n , a n d C. P . S n y d e r . T h e so lar s p e c t r u m w a s e x a m i n e d 
for p l a t i n u m l ines b y E . F . B a x a n d a l l , C. C. H u t c h i n s a n d E . L . H o l d e n , 
H . A. R o w l a n d , e t c .—v ide supra, t h e occur rence of p l a t i n u m in t h e s u n . 

T h e absorpt ion s p e c t r u m of t h e v a p o u r w a s s t u d i e d b y J . C. M c L e n n a n a n d 
co-workers , G. D . L i v e i n g a n d J . D e w a r , W . F . Meggers a n d O. L a p o r t e , a n d 
C. A. v o n W e l s b a c h . A c c o r d i n g t o J . F o r m a n e k , t h e a b s o r p t i o n s p e c t r u m of soln. 
of p l a t i n u m sa l t s is n o t c h a r a c t e r i s t i c in t h e sense of be ing u s e d for q u a l i t a t i v e 
t e s t s . T h e r e a r e a b s o r p t i o n b a n d s i n t h e b l u e a n d v io le t . A q . soln . of p o t a s s i u m 
c h l o r o p l a t i n a t e g ive a p a l e b a n d a b o u t 486O, a n d b a n d s i n t h e b lue a n d v io le t . 
P l a t i n u m sa l t s d o n o t r e a c t w i t h t i n c t u r e of a l k a n n a . T h e co lour a n d s p e c t r a of 
t h e p l a t i n u m s a l t s w e r e s t u d i e d b y G. B . B u c k t o n , A. H a n t z s c h , N . Kurnakoff , 
C. A. M a r t i u s , N . Orloff, R . S a m u e l , R . S a m u e l a n d A. R . R . D e s p a n d e , 
J . Schoras , a n d L . W o h l e r a n d W . W i t z m a n n ; a n d of col loidal so lu t ions b y 
A. T. W i l l i a m s . T h e fluorescence a n d fluorescent s p e c t r u m of t h e p l a t i n o c y a n i d e s 
of t h e a lkal ies a n d a lka l ine e a r t h s w a s s t u d i e d b y E . Becque re l , J . Beue l , R . B o t t g e r , 
D . B rews te r , D . Cernez , J . H . G l a d s t o n e , E . H a g e n b a c h , H . J a c k s o n , H . L e h m a n n , 
E . L o m m e l , G. G. S t o k e s , a n d E . W i e d e m a n n . 

T h e JfiC-series of t h e X - r a y s p e c t r u m 6 i n c ludes l ines of w a v e - l e n g t h s 
(A = IO-S cm.) : Ct1Ot(Or L1-K), 0-18523 ; cu>ct(or L2-K), 0-19004 ; P±p(or M3-K), 
0 1 6 3 7 0 ; £ 2 y ( o r 2V5, e-K), 0-15887 w i t h t h e a b s o r p t i o n l imi t K^01581. T h e 
If-series w a s s t u d i e d b y M. d e Brog l i e , J . C. B r y c e , J . M. Cork a n d B . R . S t e p h e n s o n , 
A. Dauvi l l i e r , G. B . D e o d h a r , E . D e r s h e m , W . D u a n e a n d co -worke r s , F . I n g e l s t a m , 
A. J . M. J o h n s o n , H . K u l e n k a m p f f , K . L a n g , J . E . Li l ienfe ld a n d H . S e e m a n n , 
F . H . L o r i n g , J . E . M a c k a n d J . M. Cork, G. R e c h o u , J . S. R o g e r s , J . Schror , 
H . S e e m a n , M. S i e g b a h n a n d E . J o n s s o n , J . T h i b a u d a n d A . So l t an , a n d E . W a g n e r . 
The / , -ser ies h a s t h e l ines , OL1CL(M1-L1), 1-31008 ; Ct 2CtI(^ 2 -X 1 ) , 1-32121 ; P1P(M2-L2), 
1-11722; P2Y(N3-L1), 1-09950 ; /33<f>(M3-L3), 1-009950 ; p4<f>(M^-L3), 1 -1398; 
PsS(O 1 -Z 1 ) , 1-0701 ; PQL(N7-L1), 1-1398 ; P7X(O5-L1), 1-0785 ; P8(M1-L3), 1-0928 ; 
P9(M1-L3), 1-0519 ; P10, 1-0570 ; Y1S(N^-L2), 0-95545 ; y2x(NQ-L3), 0-9317 ; 
Y&LTjT1*)' 0 9 2 5 6 J Y^W)(O3,4-X3), 0-8950 ; Y5K(N7-L2), 0 - 9 8 5 5 ; Y^(O2-L2), 
0-9317 ; Ie(M5-L1), 1 -49723 ; a n d VV(M5-L2), 1-2401. O b s e r v a t i o n s o n t h e 
i - s e r i e s were m a d e b y V . J . A n d r e w , P . A u g e r a n d A . Dauv i l l i e r , I . B a c k h u r s t , 
H . B r a u n s , M. d e Brog l ie , Y . Caucho i s , F . C. a n d L . P . Chalk l in , D . Coster , D . Cos te r 
w d ^ J ' V e l d k a m P » A. Dauv i l l i e r , E . D e r s h e m , H . H i r a t a , M. J . D r u y v e s t e y n , 
W. D u a n e a n d R . A . P a t t e r s o n , E . F r i m a n , H . K u s t n e r a n d E . A r e n d s , F . C. H o y t , 
o- Ide i , A . J o n s s o n , S . K a u f m a n , S. K a w a t a , K . L a n g , R . L e d o u x - L e b a r d a n d 
A. Dauvi l l i e r , E . Olsson, J . S. R o g e r s , J . Schro r , J . V e l d k a m p , E . W a g n e r , 
U. .L. W e b s t e r , J . H . Wi l l i ams , M. Wolf, a n d J . Z a h r a d n i c e k . T h e M-series i nc ludes 
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t h e l ines M&N&, 4-407 ; M3N3, 5-484 ; j 8 " , 6 0 1 1 ; 0 « , 6 0 3 0 ; c t " , 6-223 ; M1N19 
6-250 ; M3N79 6-663 ; M1N5, 8 0 1 2 ; al9 6 0 4 9 ; 0l9 5-831 ; £ 3 , 5-649 ; yx, 5-329 ; 
y 2 , 4-733 ; a n d y 3 , 4-623. E . D e r s h e m , E . H j a l m a r , F . L . H u n t , A. J . M. J o h n s o n , 
E . L i n d b e r g , T . H . Osgood, E . G. P u r d o m a n d J . M. Cork , a n d R . A . R o g e r s , 
s t u d i e d t h e M-series ; E . L i n d b e r g , T . M a g n u s s o n , a n d J . T h i b a u d a n d A . S o l t a n , 
t h e iV-series ; a n d C. G. B a r k l a , t h e J - p h e n o m e n a . O b s e r v a t i o n s o n t h e X-ray-
s p e c t r a were m a d e b y W . D u a n e a n d co-workers , M. S i e g b a h n a n d co -worke r s , 
A. Dauvi l l i e r , E . H j a l m a r , a n d G. W e n t z e l . T h e a t o m i c levels w e r e s t u d i e d b y 
H . R . R o b i n s o n ; a n d A. E . S a n d s t r o m . 

W h e n t h e X - r a y s a c t o n p l a t i n u m , R . W h i d d i n g t o n , ? R . B e r t h o l d , A . P . W e b e r , 
H . M u r a w k i n , a n d J . C. C h a p m a n obse rved t h a t s e c o n d a r y r a d i a t i o n s a r e e m i t t e d , 
which , a cco rd ing t o A . B e s t e l m e y e r , h a v e a ve loc i t y of 9-6 X I O 9 c m s . p e r sec . ; 
a n d , acco rd ing t o P . D . I n n e s , h a v e a ve loc i ty of 6 - 1 x 1 0 » t o 7 - 5 x 1 0 ° for soft 
X - r a y s , a n d 6-4 X l O 9 t o 8-1 X l O 9 c m s . p e r sec. for h a r d X - r a y s . J . L a u b f o u n d a 
m a x i m u m ve loc i ty w i t h t h e use of 24 ,000 v o l t s for t h e p r o d u c t i o n of t h e X - r a y s . 
J . T h i b a u d s t u d i e d t h e emiss ion of p o s i t r o n s b y t h e a c t i o n of y - r a y s o n p l a t i n u m . 
T h e emiss ion of X - r a y s w a s s t u d i e d b y O. W . R i c h a r d s o n a n d F . S. R o b e r t s o n , 
J . A. B a k e r , U . N a k a y a , C. S. B r a i n i n , a n d F . C. a n d L.. P . Cha lk l in ; 
H . W . E d w a r d s , a n d S. D . G e h m a n , t h e ref lect ion of X - r a y s f rom p l a t i n u m ; a n d 
E . D e r s h e m , t h e re f rac t ion of t h e r a y s . T h e a b s o r p t i o n coeff. for X - r a y s w a s 
m e a s u r e d b y I . B a c k h u r s t , C. G. B a r k l a , C. G. B a r k l a a n d C. A. Sad le r , G. F o u r n i e r 
a n d M. Gui l lo t , K . G r o s s k u r t h , A. I a n i t i z k y , F . K . R i c h t m y e r , L . M. A l e x a n d e r , 
R . A. H o u s t o u n , a n d G. W . C. K a y e . J . A . B e c k e r obse rved t h a t a m a g n e t i c field 
of 18,000 gauss h a s very l i t t l e effect o n t h e a b s o r p t i o n of X - r a y s of s h o r t w a v e 
l e n g t h . T h e p e n e t r a t i n g p o w e r of X - r a y s w a s s t u d i e d b y J . M. A d a m s , S. E g b e r t , 
E . H u p k a , a n d H . B . K e e n e ; T . E . A u r e n , a n d S. J . M. Allen, t h e a b s o r p t i o n ; 
E . D e r s h e m , t h e re f rac t ion ; C. D a v i s s o n a n d C. H . K u n s m a n , R . W . J a m e s a n d 
G. W . Br ind l ey , A. R u s t e r h o l z , a n d H . E . S t r a u s s , t h e s c a t t e r i n g of t h e r a y s ; 
S. D . G e h m a n , a n d H . E . S t r a u s s , t h e reflect ing p o w e r ; E . D e r s h e m , t h e d i spe r s ion 
of t h e r a y s ; H . M a r k a n d L . Sz i la rd , t h e po l a r i z a t i on ; J . T h i b a u d , t h e re f rac t ion ; 
t h e i n t e n s i t y of t h e r a y s , b y A. B o u w e r s , W . F r i ede r i ch , a n d A. R o i t i ; t h e 
m a g n e t i c s p e c t r u m of t h e r a y s , b y A. B e s t e l m e y e r ; t h e f luorescence of t h e r a y s , 
b y W . K a u f m a n n , a n d E . M a r x . S. K . All ison, a n d H . R . R o b i n s o n s t u d i e d t h e 
e l ec t ron levels of t h e X - r a y spec t r a l l ines ; t h e effect of a m a g n e t i c field on t h e 
a b s o r p t i o n of X - r a y s ; a n d R . S c h w a r z a n d M. Kl ingenfuss , t h e effect of X - r a y s 
on t h e c a t a l y t i c a c t i v i t y . 

H . H e r t z 8 obse rved t h a t t h e ca thode rays will p a s s t h r o u g h t h i n p l a t i n u m 
foil. O. v o n B a y e r found t h a t p l a t i n u m b l ack reflects t h e c a t h o d e r a y s v e r y 
feebly. T h e a c t i o n of t h e c a t h o d e r a y s on p l a t i n u m w a s also s t u d i e d b y P . L e n a r d , 
A. B e c k e r , W . K o h l , H . W . L a n g e n w a l t h e r , J . J . T h o m s o n , a n d E . G e h r c k e a n d 
R . Seel iger . L . T o n k s obse rved t h e a n c h o r i n g of t h e c a t h o d e s p o t in d i s cha rge 
t u b e s b y p l a t i n u m p r o j e c t i n g t h r o u g h a m e r c u r y sur face . E . D e r s h e m , a n d 
G. P . T h o m s o n s t u d i e d t h e diffract ion of t h e r a y s b y t h i n films of p l a t i n u m ; 
H . W . E d w a r d s , t h e i n t e n s i t y of t h e r a y s . N . C a m p b e l l f ound t h a t t h e i on i za t ion 
p r o d u c e d b y c a t h o d e - r a y s in fal l ing o n p l a t i n u m c a n b e v e r y g r e a t l y r e d u c e d b y 
p ro longed h e a t i n g of t h e m e t a l i n a v a c u u m or i n o x y g e n . T h e h e a t i n g first p r o 
d u c e s n o effect, t h e n t h e r e is a s u d d e n la rge c h a n g e , fol lowed b y a slow c h a n g e , 
of -which t h e e n d is n e v e r r e a c h e d . I t is p r o b a b l e t h a t u l t i m a t e l y t h e p l a t i n u m 
w o u l d n o t b e ionized a t all b y c a t h o d e - r a y s of less t h a n 40 v o l t s ' speed . T h e 
m e t a l c a n b e p u t b a c k i n t o i t s i n i t i a l s t a t e b y b o m b a r d m e n t w i t h c a t h o d e - r a y s of 
100 v o l t s ' speed i n a p r e s s u r e of g a s be low 0-01 mm., b u t m e r e c o n t a c t of t h e g a s 
o r v a p o u r s d o e s n o t r e s t o r e i t a p p r e c i a b l y . T h i s r e s t o r e d cond i t i on , howeve r , is 
much less p e r m a n e n t t h a n in i t i a l ly , a n d a few m i n u t e s ' h e a t i n g , i n s t e a d of a few 
h o u r s ' , b r i n g s t h e s u d d e n c h a n g e . T h u s , t h e s a m e t r e a t m e n t w h i c h r e d u c e s g r e a t l y 
t h e r m i o n i c a n d p h o t o e l e c t r i c effects r e d u c e s a l so t h e i on i za t i on p r o d u c e d a t a 
m e t a l su r face b y c a t h o d e - r a y s . I t i s a s s u m e d t h a t h y d r o g e n is p r e s e n t in t h e 
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m e t a l i n t w o fo rms , first, c o n d e n s e d o n t h e surface , a n d , secondly , d i s so lved in t h e 
in te r ior , t h e s u d d e n d i m i n u t i o n of t h e ion iza t ion b y h e a t i n g c o r r e s p o n d i n g w i t h t h e 
abol i t ion of t h e surface l a y e r a n d t h e f u r t h e r g r a d u a l d i m i n u t i o n t o t h e progress ive 
r e m o v a l of t h e d i sso lved gas . T h e t e m p o r a r y r e s t o r a t i o n of t h e sur face b y t h e 
electr ic d i scha rge is a t t r i b u t e d t o a surface " d o u b l e l a y e r . " V. K o h l s c h u t t e r 
found t h a t w h e n exposed t o t h e c a n a l rays , p l a t i n u m s p l u t t e r s s imi la r ly t o w h a t 
i t does w h e n u s e d a s c a t h o d e in t h e d i s cha rge t u b e , a n d t h e a c t i o n is g r e a t e r in a i r 
t h a n i t is i n h y d r o g e n . A . J . D e m p s t e r , a n d K . P . Jakovlef f s t u d i e d t h e a b s o r p t i o n 
of c a n a l r a y s b y p l a t i n u m . S. C. R o y , J . T . T a t e , a n d K . S. W o o d c o c k s t u d i e d 
t h e emiss ion of e lec t rons b y p l a t i n u m . N . Pi l tschikoff s t u d i e d t h e Moser rays ; 
S. M a t t h e s , t h e 8 - rad ia t ion of p l a t i n u m . T h e a c t i o n of t h e so-cal led n - r a y s w a s 
s tud ied b y E . B i c h a t , R . B l o n d l o t , a n d J . M e y e r ; a n d H . M aye r , a lkal i i ons . 
A. R e m e l e n o t e d t h a t a h e a t e d p l a t i n u m wire e m i t s r a y s w h i c h will p a s s t h r o u g h 
p a p e r a n d affect a p h o t o g r a p h i c p l a t e . J . A . Ie Be l s t u d i e d t h e r a d i a t i o n s f rom a 
h e a t e d p l a t i n u m wire . 

Accord ing t o F . P a s c h e n , 9 a n d K . Siegl, w h e n p l a t i n u m is exposed t o r a d i u m 
rays i t fu rn i shes a s e c o n d a r y r a d i a t i o n . W h e n smal l q u a n t i t i e s of p l a t i n u m a re 
dissolved in cone . soln. of u r a n i u m n i t r a t e , o r a r a d i u m sa l t , a n d t h e p l a t i n u m is 
s e p a r a t e d b y chemica l m e a n s , i t h a s a c q u i r e d a r ad ioac t i v i t y— i nduced radioactivity 
— w h i c h g r a d u a l l y d i s a p p e a r s . T h e p h e n o m e n o n w i t h r a d i u m w a s s t u d i e d b y 
K. A. H o f m a n n a n d co-workers , P . Cur ie a n d A. D e b i e r n e , F . S o d d y , T . T o m m a s i n a , 
a n d R . J . S t r u t t ; w i t h a c t i n i u m , b y O. H a h n ; a n d w i t h t h o r i u m e m a n a t i o n , b y 
E . R u t h e r f o r d a n d F . S o d d y , a n d F . v o n L e r c h . A. F i s c h e r o b t a i n e d a solid soln . 
of t h e r a d i o a c t i v e m a t e r i a l a n d p l a t i n u m . T h e diffusion of r a d i u m - B a n d -C w a s 
s tud ied b y Li. W e r t e n s t e i n a n d H . D o b r o w o l s k a . T h e emiss ion of a.-, /?-, a n d y - r a y s 
b y p l a t i n u m was s t u d i e d b y N . R . Campbe l l . E . M a r s d e n a n d H . R i c h a r d s o n found 
t h a t t h e speed of t h e a -rays of r a d i u m is r e t a r d e d b y p l a t i n u m , a n d t h e a c t i o n of t h e 
a - r ays o n t h e m e t a l w a s s t u d i e d b y J . E . H e n d e r s o n a n d E . G ideon , E . O. L a w r e n c e 
and co-workers , H . A. B u m s t e a d a n d A. G. M c G o u g a n , H . R . v o n T r a u b e n b e r g , 
and N . R . Campbe l l . L . Me i tne r s t u d i e d t h e s c a t t e r i n g of ct-rays b y p l a t i n u m ; a n d 
J . A. Crowthe r , W . H . B r a g g , W . H . B r a g g a n d R . D . K l e e m a n , a n d B . K u c e r a 
and B . Masek , t h e a b s o r p t i o n of ct-rays. T . I . C a m p a n s t u d i e d t h e gas ion iza t ion , 
and s e c o n d a r y emiss ion b y i m p a c t of pos i t ive ions o n p l a t i n u m . E . B a d a r e u , 
T. 1. C a m p a n , H . A. E r i k s o n , R . A . Nelson, O. W . R i c h a r d s o n a n d C. S h e a r d , 
S. R o s e n b l u m , a n d E . R u d b e r g s t u d i e d t h e emiss ion of pos i t i ve ions f rom p l a t i n u m ; 
G. E . R e a d , t h e reflection ; Y . Sug iu ra , t h e diffract ion ; a n d R . W . G u r n e y , t h e 
sca t t e r ing of pos i t ive ions . G. Hof fmann s t u d i e d t h e ct-ray a c t i v i t y ; a n d 
G. E . R e a d , t h e reflection of pos i t ive r a y s ; M. S. L i v i n g s t o n a n d co -worke r s , 
the artificial r a d i o a c t i v i t y . B . S a b a t n o t e d t h a t t h e e lec t r ic r es i s t ance of p l a t i n u m 
is increased in t h e p resence of r a d i u m b r o m i d e ; a n d H . D e m b e r , t h a t t h e p h o t o 
electric sens i t iveness of p l a t i n u m t o l igh t is a u g m e n t e d b y e x p o s u r e t o ct-rays. 
W. Wi l son obse rved t h a t a h o m o g e n e o u s b e a m of ^S-rays b ecomes h e t e r o g e n e o u s 
when pas sed t h r o u g h t h i n p l a t i n u m foil. T h e a b s o r p t i o n of /J - rays b y p l a t i n u m 
was s t u d i e d b y S. J . Al len, J . A. Crowthe r , G. F o u r n i e r , V . J . L a i n e , J . S. L a t t e s 
and G. F o u r n i e r , J . A. McClel land, a n d J . T h i b a u d ; a n d t h e emiss ion of c a t h o d e 
rays , b y A. M. T y n d a l l a n d G. C. Gr ind ley , O. K l e m p e r e r , H . H . P o t t e r , a n d 
E . W a r b u r g . O. v o n B a y e r s t u d i e d t h e effect of p l a t i n u m o n t h e /J - rays f rom 
t h o r i u m - A ; H . G a e r t n e r , t h e diffract ion of e l ec t rons b y p l a t i n u m ; a n d C. B o e c k n e r , 
a n d H . E . F a r n s w o r t h , t h e r a d i a t i o n f rom t h e m e t a l b o m b a r d e d b y slow e lec t rons ; 
O. W . R i c h a r d s o n a n d K . T . C o m p t o n , t h e l a t e n t h e a t of " e v a p o r a t i o n " of 
e lectrons ; C. C. v a n Voorh i s a n d K . T . C o m p t o n , h e a t s of c o n d e n s a t i o n ; 
C. Dav i s son a n d L . H . Ge rmer , J . T h i b a u d a n d co-workers , J . J . T r i l l a t a n d 
T. v o n H i r s c h , J . V . H u g h e s , G. P . T h o m s o n , a n d D . A. R i c h a r d s , t h e diffract ion 
of e lec t rons ; E . R u p p , t h e po l a r i za t i on of e l ec t rons ; a n d H . R . R o b i n s o n a n d 
C. J . B . Clews, t h e ene rgy levels of e lec t rons . N . A h m a d , a n d E . S t a h e l a n d W . J o h n e r 
s tud ied t h e a b s o r p t i o n of y - r a y s . M. S. L i v i n g s t o n a n d co-workers , E . A m a l d i 
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a n d co-workers , L . Sosnowsky , F . H . N e w m a n a n d H . J . W a l k e , E . F e r m i 
a n d co-workers , a n d G. Hof fmann discussed t h e art i f icial radioact iv i ty ; a n d 
J. C. M c L e n n a n a n d co-workers , t h e art if icial r a d i o a c t i v i t y p r o d u c e d b y b o m b a r d 
m e n t w i t h n e u t r o n s . E . O. L a w r e n c e a n d M. S. L i v i n g s t o n f o u n d b u t a sma l l 
y ie ld of n e u t r o n s w h e n p l a t i n u m is b o m b a r d e d b y d e u t o n s a t 3 mi l l ion v o l t s p r e s s u r e . 
C A. Mur i son a n d co-workers s t u d i e d t h e e lec t ron diffract ion p a t t e r n s of p l a t i n u m 
films p r o d u c e d w h e n t h e m e t a l is s p l u t t e r e d o n glass ; W . V . M a y n e o r d , H . M a y e r , 
P . K e c k a n d L . B . L o e b , E . B a d a r e u , P . L . Cope land , a n d C. T i n g w a l d t , t h e 
emiss ion of e lec t rons ; H . B . W a h l i n , t h e emiss ion of pos i t i ve ions ; a n d 
F . S c h u b e r t , t h e effect of re -c rys ta l l i za t ion of t h e m e t a l . P . D . F o o t e a n d co
w o r k e r s observed n o s p e c t r a w h e n p l a t i n u m is b o m b a r d e d w i t h e l ec t rons ; 
J . J . Tr i l l a t a n d M. M o t z , a n d G. I . F i n c h a n d co-workers , t h e di f f ract ion of e l e c t r o n s ; 
G. E . R e a d , t he i r reflection ; R . W . G u r n e y , t h e s c a t t e r i n g of t h e i ons ; 
A. K . Brewer , t h e effect of a m m o n i a on t h e emission of pos i t i ve ions ; R . B . S a w y e r , 
t h e reflection of l i t h i u m ions b y p l a t i n u m ; C. D a v i s s o n a n d C. H . K u n z m a n n , a n d 
E . R u d b e r g , t h e s c a t t e r i n g of e lec t rons ; J . T . T a t e , t h e effect of t h e a n g l e of 
inc idence in t h e reflection of e lec t rons ; T . I . C a m p a n , P . L . Cope land , a n d 
F . L . Mohler a n d C. Boeckner , t h e s e c o n d a r y emiss ion of e l ec t rons f rom p l a t i n u m ; 
W . B . M a n n , t h e emiss ion of e n e r g y f rom t h e sur face of a n e lec t r ica l ly h e a t e d 
p l a t i n u m wire ; E . R u d b e r g , t h e b o m b a r d m e n t of t h e m e t a l b y s low e l ec t rons ; 
J . E . H e n d e r s o n , t h e d i sco lo ra t ion of p l a t i n u m b y slow e lec t rons ; N . I . KLoboseff 
a n d W . L . Anoch in , t h e d e s o r p t i o n of o x y g e n a n d h y d r o g e n b y e lec t ron ic b o m b a r d 
m e n t ; C. C. v a n Voorh i s and K . T . C o m p t o n , t h e h e a t s of c o n d e n s a t i o n of e l ec t rons 
f rom ionized he l ium, n i t rogen , a n d a r g o n ; J . A. K o k a n d W . H . K e e s o m , t h e 
e lec t ronic h e a t capac i t i es ; M. L . E . O l i p h a n t a n d P . B . Moon, t h e l i be ra t ion of 
e l ec t rons b y b o m b a r d m e n t w i th pos i t ive r a y s ; L . T . J o n e s a n d V. D u r a n , 
a n d F . Kr t tge r a n d E . Taege , t h e effect of v a r i o u s gases on t h e pho toe l ec t r i c 
sens i t iveness ; a n d E . O. L a w r e n c e a n d co-workers , a n d J . T h i b a u d , t h e emiss ion 
of <x-particles w h e n t h e m e t a l is b o m b a r d e d b y d e u t o n s of h i g h speed ; J . E . P . W a g -
staff, a n d J . B . Aus t i n , t h e v i b r a t i o n f r equency of p l a t i n u m ; a n d N . Kalabuchoff , 
t h e ene rgy of t r ans fe r f rom p l a t i n u m t o sod ium chlor ide . 

G. Ie B o n 1 0 found t h a t p l a t i n u m is sens i t ive t o r a y s be low O-252/tx, a n d 
G. B . B a n d o p a d h y a y a , R . S. B a r t l e t t , J . A . Becker , E . Becque re l , W . B e n n e w i t z , 
E . B o d e m a n n , R . B o r n s t e i n , A. K . Brewer , L . A. d u Br idge , C Cha , K . T. C o m p t o n 
a n d L . W . Ross , J . G. !Davidson, W . F rese , E . G e h r k e a n d L . J a n i c k i , H . G o l d s c h m i d t 
a n d H . D e m b e r , F . Gross , W . R . Grove , E . H . Ha l l , R . H a m e r , W . G. H a n k e l , 
T . H . H a r r i s o n , F . He ro ld , K . H e r r m a n n , F . H l u c k a , R . B . J o n e s , N . Kalabuchoff , 
K . G. K o b e r , O. K o p p u i s , G. G. K r e t s c h m a r , H . K l u m b , J . K u n z , W . N . L o w r y , 
P . L u k i r s k y a n d S. Prilezaeff, Q. Ma jo rana , H . Mayer , C. C. M u r d o c k , K . N e w 
b u r y , K . N e w b u r y a n d F . L e m e r y , H . T . N g a , A. P a r t z s c h a n d W . H a l l w a c h s , 
T . P a v o l i n i , H . Pe l l a t , R . P o h l , G. R e b o u l , K . Rege r , O. W . R i c h a r d s o n a n d 
K . T . C o m p t o n , O. R ie t sche l , H . R . R o b i n s o n a n d C. J . B . Clews, J . R o b i n s o n , 
S . C. R o y , E . R u d b e r g , E . R u m p f , E . Schaaff, S. Sch l iv i tch , M. S e n d e , M. S e n d e a n d 
H . S imon , H . S imon , C. S t o r a , O. S t u h l m a n n , R . S u h r m a n n a n d H . Csesch, 
F . G. T u c k e r , A . W . U s p e n s k y , E . Wasse r , L . A. WeIo , a n d A . E . Woodruff s t u d i e d 
t h e photoe lectr ic effect. O. S t u h l m a n n showed t h a t w h e n a b e a m of u l t r a -v io l e t 
l i gh t i m p i n g e s o n a film of p l a t i n u m so t h i n t h a t i t s a b s o r p t i o n c a n be neg lec ted , t h e 
p h o t o e l e c t r i c effect c aused b y t h e e m e r g e n t l igh t is g r e a t e r t h a n t h e p h o t o e l e c t r i c 
effect c a u s e d b y t h e e m e r g e n t b e a m . T h u s , t h e r a t i o of t h e e m e r g e n t p h o t o 
e lec t r ic effect t o t h e i n c i d e n t pho toe l ec t r i c effect is g r e a t e r t h a n u n i t y if t h e films a re 
t h i n e n o u g h , a n d w i t h p l a t i n u m t h e r a t i o is c o n s t a n t , 1-14 ; b u t for t h i c k e r films, 
t h e r a t i o is less t h a n u n i t y . T h e r e su l t s w e r e conf i rmed b y R . D . K l e e m a n . 
J . R o b i n s o n s h o w e d t h a t t h e d i s s y m m e t r y is t h e r e su l t of t w o effects : (i) t h e 
ve loc i t ies of t h e e l ec t rons e m i t t e d , a n d (ii) t h e a c t u a l n u m b e r s of e l ec t rons e m i t t e d . 
T h e d i s s y m m e t r y is n o t so m a r k e d for ve loci t ies a s i t is for c u r r e n t s . A s t h e 
t h i c k n e s s of t h e film inc reases t h r o u g h 1 O - 7 cm. , t h e pho toe l ec t r i c effect s u d d e n l y 
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increases ; b u t for films t h i n n e r t h a n 10~ 7 , t h e r a t e is c o n s t a n t , a n d beg ins t o 
d imin i sh a f te r t h e s u d d e n inc rease i n c u r r e n t h a s se t i n . T h e s u d d e n r ise i n t h e 
pho toe lec t r i c effect is a t t r i b u t e d t o t h e increase i n t h e e n e r g y u n t i l i t is sufficient 
t o ionize t h e molecules of p l a t i n u m . T h e t h i c k n e s s of film wh ich g ives t h e s u d d e n 
r ise i n c u r r e n t is t h e s a m e for slow a n d q u i c k m o v i n g e lec t rons . T h e o r i e n t a t i o n 
of t h e p l a n e of po l a r i za t i on of t h e l igh t h a s n o inf luence o n t h e d i s s y m m e t r y . 
W . F r e s e n o t e d t h a t a n y t r e a t m e n t "which r e n d e r s t h e m e t a l pass ive r e d u c e s t h e 
pho toe lec t r i c sens i t iveness . T . P a v o l i n i d i scussed t h e sub jec t . A . Coehn a n d 
K . Sper l ing s t u d i e d t h e a c t i o n o n a p h o t o g r a p h i c p l a t e . I J . A . d u B r i d g e , C. del 
Rosa r io , a n d XJ. A . d u B r i d g e a n d W . W . R o e h r g a v e for t h e t h e r m i o n i c w o r k 
func t ion 4*99 vo l t s , a n d for t h e t r u e w o r k func t ion 4*97 vo l t s for pho toe lec t r i c 
c u r r e n t s exc i t ed b y m o n o c h r o m a t i c l igh t . T h e pho toe lec t r i c t h r e s h o l d is 2486 A. 
O. S t u h l m a n n s t u d i e d t h e sub jec t . W . H . Crew, W . E s p e , a n d Xi. T . J o n e s a n d 
V. D u r a n obse rved t h e emiss ion of e lec t rons f rom a p l a t i n u m t u b e t h r o u g h w h ich 
h y d r o g e n is pas s ing ; a n d H . P . W a l m s l e y , t h e emiss ion of pos i t ive ions b y h o t 
p l a t i n u m . C. D a v i s s o n a n d L . H . Germer , R . H . !Fowler, O. K o p p u i s , a n d 
H . XJ. v a n Velzer s t u d i e d t h e t h e r m i o n i c c o n s t a n t s ; E . D . E a s t m a n , t h e r m o 
electr ic effects, a n d h e a t c a p a c i t y of e lec t rons ; a n d R . H a m e r g a v e A = 2 7 8 2 for 
t h e l imi t ing f r equency of t h e pho toe l ec t r i c effect ; R . S u h r m a n n found t h e 
i n t ens i t y of t h e pho toe lec t r i c c u r r e n t is i = l - 3 4 x 106T2e—53610T^ j ) X. W e b s t e r 
s tud ied t h e cr i t ica l p o t e n t i a l s ; J . B . A u s t i n , t h e cha rac t e r i s t i c f r equency ; 
W . B e n n e w i t z , G. B e t h e , K . H e r r m a n n , J . K l u g e , K . Reger , a n d M. Sende a n d 
H . S imon, t h e effect of a d s o r b e d h y d r o g e n ; B . A b e n d r o t h , a n d A. X . Brewer , t h e 
effect of a d s o r b e d h y d r o g e n , n i t rogen , a m m o n i a , he l ium, a n d of t e m p . ; H . L e u p o l d , 
t h e effect of a d s o r b e d a m m o n i a ; a n d A. E . Woodruff , a n d R . F . H a n s t o c k , t h e effect 
of cold w o r k on t h e pho toe lec t r i c effect. C. Cha s t u d i e d t h e re la t ion b e t w e e n t h e 
inc iden t a n d e m e r g e n t veloci t ies of pho toe l ec t rons e m i t t e d b y t h i n p l a t i n u m films. 

Accord ing t o R . R u e r a n d E . Scharff, a n a n o d e of p l a t i n u m po la r ized in sul
p h u r i c ac id is sens i t ive t o l igh t . I n one case , i n d a r k n e s s , t h e e.m.f. w a s c o n s t a n t 
a t 0-913 vo l t , a n d af ter ha l f - an -hour ' s exposu re t o d a y l i g h t , 0*956 vo l t . G. G r u b e 
a n d L . B a u m e i s t e r obse rved t h a t w i t h t h e l igh t f rom a m e r c u r y v a p o u r l a m p , us ing 
p l a t i n i z e d - p l a t i n u m e lec t rodes , anod ica l ly po la r ized , a n d d i p p i n g in 2iV-H2SO^, 

* t h e nob le r t h e in i t ia l p o t e n t i a l , t h e g r e a t e r w a s t h e fall i n p o t e n t i a l . Th i s con
t inued in t h e s a m e d i r ec t ion for 15 m i n s . af ter t h e l igh t h a d b e e n t u r n e d off, 
af ter wh ich i t rose aga in . S m o o t h p l a t i n u m , c o a t e d w i t h a go lden-ye l low ox ide 
b y superpos i t ion of a l t e r n a t i n g c u r r e n t on d i r ec t c u r r e n t , also showed a n in i t i a l 
r educ t ion of p o t e n t i a l on e x p o s u r e t o l ight . O n c o n t i n u e d i l l umina t ion , t h e 
po t en t i a l rose u n t i l i t w a s h ighe r t h a n t h e in i t i a l v a l u e a n d af ter four successive 
i l lumina t ions t h e t o t a l r ise in p o t e n t i a l w a s 0*179 vo l t . A n e lec t rode wh ich h a d 
been s t rong ly oxid ized a n d k e p t in t h e d a r k showed n o decrease in p o t e n t i a l on 
exposure t o l ight , b u t on ly a pos i t ive effect. T h e sens i t iv i ty of t h e e lec t rode t o 
l igh t is w e a k i n p o t a s s i u m c y a n i d e a n d sti l l w e a k e r i n s o d i u m h y d r o x i d e . T h e 
ac t ion of X - r a y s is s imi la r t o t h a t of l igh t . V. B j e r k n e s s s t u d i e d t h e r e sonance 
a n d a b s o r p t i v e p o w e r of p l a t i n u m for e lec t r ic w a v e s ; T . Argy ropou los , a n d 
A. W e h n e l t , t h e osci l la t ions of a w h i t e - h o t p l a t i n u m wi re w i t h a r e p e a t e d m a k e -
a n d - b r e a k ; X. Arons , t h e e lect r ic po l a r i za t i on of p l a t i n u m films ; B . Eg in i t i s , 
vo l t a luminescence ; a n d J . W . Dobere ine r , Nob i l i ' s r ings . J . N . F r e r s s t u d i e d 
t h e c o m b i n a t i o n s P t ^ C u B r ; P t - A g 2 S ; P t - C u 2 S ; P t - P b S ; P t - M o S 2 ; P t - F e S 2 ; 
a n d P t - Z n O a s r a d i o - d e t e c t o r s . 

Accord ing t o R . N a h r w o l d , 1 1 a i r i n t h e v i c in i ty of a g lowing p l a t i n u m wire 
increases in e lec t r ica l c o n d u c t i v i t y ; a n d J . E l s t e r a n d H . Gei te l f o u n d t h a t in t h i s 
w a y > air , coal-gas , c a r b o n d iox ide , a n d o x y g e n b e c o m e pos i t ive ly electrified ; a n d 
a wire h e a t e d t o r ednes s i n a i r o r o x y g e n becomes n e g a t i v e l y cha rged . H . A. Wi lson 
observed t h a t t h e emiss ion of electrified pa r t i c l e s is g r e a t e r in h y d r o g e n t h a n i t 
is in a i r . T h e emiss ion of electrif ied pa r t i c l e s b y h o t p l a t i n u m w a s found b y 
A. W e h n e l t t o b e t h e s a m e if t h e m e t a l is cove red w i t h ca l c ium or b a r i u m ox ide . 
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T h e sub j ec t w a s s t ud i ed b y M. S. Glass . G. H . M a r t i n f o u n d t h a t a h y d r o g e n a t m . 
f a v o u r s t h e d i scharge . J . A . McClel land obse rved t h a t t h e emiss ion of pos i t i ve 
ions c o n t i n u e s u p t o a c e r t a i n t e m p . , a n d a b o v e t h a t , a t a w h i t e h e a t , n e g a t i v e ions 
a r e g iven off. N e g a t i v e ions were f o u n d b y A . Occhia l in i t o be g i v e n off i n i n t e n s e 
e lectr ical fields. J . A . H a r k e r a n d G. W . C. K a y e f o u n d t h a t p o s i t i v e ions a r e 
e m i t t e d u p t o 1100°, a n d a b o v e t h a t t e m p . , n e g a t i v e ions ; t h e n e g a t i v e i o n i z a t i o n 
in n i t rogen a t 40 m m . press , increases a t first s lowly a n d t h e n m o r e r a p i d l y a s t h e 
t e m p , rises f rom 1350° t o 1550° ; a n d a t 1460°, b y i nc r ea s ing t h e p res s , f rom O t o 
800 m m . , t h e nega t ive ion iza t ion increases a t first qu i ck ly , a n d t h e n m o r e s lowly . 
O b s e r v a t i o n s o n t h e sub jec t were a lso m a d e b y H . A : Wi l son , O. W . R i c h a r d s o n , 
E . B r u n n e r , K . F r e d e n h a g e n , a n d H . P . W a l m s l e y . 

F . R i c h a r z a n d R . Schenck obse rved t h a t p l a t i n u m foil w h i c h h a s b e e n a l ong 
t i m e in c o n t a c t w i t h d e c o m p o s i n g ozone m a k e s o x y g e n e lec t r ica l ly c o n d u c t i n g . 
O. J . L o d g e n o t e d t h a t a i r wh ich h a s los t t h e f a c u l t y of c o n d e n s i n g w a t e r v a p o u r 
b y be ing freed from d u s t , will condense t h e v a p o u r a f t e r be ing e x p o s e d t o a r e d -
h o t p l a t i n u m wire . G. T. Be i l by obse rved t h a t w h e n a h e a t e d p l a t i n u m p l a t e , 
r es t ing on glass, is exposed t o t h e p r o d u c t s of c o m b u s t i o n of coal gas , r i ngs a p p e a r 
o n t h e glass, a n d t h e p h e n o m e n o n is n o t solely t h e r m a l , b u t i s d e p e n d e n t o n t h e 
emiss ion of ions which serve a s nuc le i for t h e c o n d e n s a t i o n of t h e s u l p h u r t r i o x i d e 
p r e s e n t as i m p u r i t y in t h e gas . O. W . R i c h a r d s o n s t u d i e d t h e d i s c h a r g e of 
e lec t r ic i ty b y h o t p l a t i n u m in p h o s p h o r u s v a p o u r ; a n d L . W e i s s m a n n , a n d C. Gr i eb , 
d u r i n g t h e ca ta lys i s of d e t o n a t i n g gas . E . W a r b u r g s t u d i e d t h e a c t i o n of u l t r a 
viole t l ight on t h e d i scharge , a n d H . T . B a r n e s a n d A. N . S h a w , t h e d i s c h a r g e 
f rom p o i n t e d e lec t rodes . 

F . H o r t o n , a n d Z. Klemens iewicz a t t r i b u t e d t h e emiss ion of pos i t i ve ions f rom 
h o t p l a t i n u m t o t h e evo lu t i on of a d s o r b e d gases ; a n d H . A. W i l s o n re fe r red t h e 
p roduc t i on of nega t i ve ions t o t h e occ luded h y d r o g e n . Acco rd ing t o R . N a h r w o l d , 
t h e fac t t h a t a p l a t i n u m wire g lowing feebly electrifies t h e a i r pos i t ive ly , a n d 
nega t i ve ly if g lowing b r i g h t l y , is d u e t o t h e b u r n i n g of d u s t pa r t i c l e s a n d o t h e r 
non-gaseous m a t t e r i n t h e v i c i n i t y of t h e wi re , a n d b y t h e d i s in t eg ra t i on of t h e 
wi re a t h ighe r t e m p , g iv ing off c h a r g e d pa r t i c l e s of m e t a l . W h e n t h e a i r w a s 
rep laced b y h y d r o g e n , s imi lar r e su l t s were o b t a i n e d "when t h e gas c o n t a i n e d d u s t 
pa r t i c l e s , o r w h e n t h e wi re w a s n o t per fec t ly c lean , b u t a t h ighe r t e m p e r a t u r e s , 
a l t h o u g h a n e g a t i v e c h a r g e w a s o b t a i n e d , i t w a s m u c h less t h a n w i t h a t m o s p h e r i c 
air , a n d a t t h e s a m e t i m e i t w a s defini tely p r o v e d t h a t t h e d i s i n t e g r a t i o n of t h e wi re 
is v e r y smal l in h y d r o g e n c o m p a r e d w i t h i t s a m o u n t i n a t m o s p h e r i c a i r . W h e n 
t h e wire , a f te r e x p o s u r e t o t h e air , w a s h e a t e d in a n a t m o s p h e r e of h y d r o g e n 
qu i ck ly , t h e cha rge w a s d e s t r o y e d w h e n a dul l r e d - h e a t w a s a t t a i n e d . T h i s d i d n o t 
occur w h e n t h e wi re was left in t h e h y d r o g e n for s o m e t i m e before h e a t i n g i t , a n d t h e 
a u t h o r a t t r i b u t e s t h e resu l t s t o t h e f o r m a t i o n of o x y - h y d r o g e n gas i n t h e p o r e s of 
t h e p l a t i n u m , a n d i t s explos ion w h e n t h e wi re is h e a t e d . 

O. W . R i c h a r d s o n obse rved t h a t t h e pos i t ive a n d n e g a t i v e ions e m i t t e d b y 
p l a t i n u m a r e k ine t i ca l ly t h e s a m e as t h e molecu les of a gas of t h e s a m e mol . w t . , 
a n d a t t h e s a m e t e m p . F . C B r o w n m a d e s imi la r o b s e r v a t i o n s . O. W . R i c h a r d s o n 
a n d E . R . H u l b i r t found t h a t t h e sp . c h a r g e of t h e e l ec t rons g iven off b y p l a t i n u m 
a t 1100° is e / w = l - 8 x ! 0 7 , a n d a t 900°, e /*w=387 a n d e / j y = 2 5 , w h e n e d e n o t e s 
t h e e.m.f. ; m, t h e m a s s of t h e ions ; a n d H, t h e m a s s of t h e a t o m of h y d r o g e n . 
M e a s u r e m e n t s w e r e m a d e b y J . J . T h o m s o n , H . A . Wi lson , J . C. P o m e r o y , 
F . H o r t o n , O. W . R i c h a r d s o n a n d co -worke r s , F . De in inge r , a n d G. O w e n a n d 
R . Ha l l sa l l . 

W . O g a w a , 1 2 a n d H . G r e i s m a n n d iscussed t h e use of p l a t i n u m a s a r a d i o - d e t e c t o r . 
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K. B e c q u e r e l g a v e 8-042 ; P . Riess , 10-4 ; A . M a t t h i e s s e n , 10-53 ; a n d L.. Weil ler , 
10-6. O b s e r v a t i o n s were a lso m a d e b y A. M a t t h i e s s e n a n d C. Vog t , C S. M. Poui l l e t , 
A. A r n d t s e n , E . Licnz, J . Miiller, a n d R . B e n o i t . H . M. B a r l o w obse rved t h a t 
O h m ' s l aw is r ig id ly t r u e for a n a l t e r n a t i n g c u r r e n t a t 1-3 X l O 5 a m p s , p e r sq . 
cm. ; P . W . B r i d g m a n ' s a s s u m p t i o n t h a t t h e r e is a v a r i a t i o n w a s n o t conf i rmed. 

J . D e w a r a n d J . A. F l e m i n g g a v e for t h e s p . e lectr ical res i s tance of p l a t i n u m , 
a t 0° , 10,917 e.g.s. u n i t s ; a n d for t h e c o n d u c t i v i t y 0-000917 m h o p e r c m . c u b e a t 
18°. M e a s u r e m e n t s were m a d e b y K . B a d e k e r , G. B a i n t e r , C. B a r u s , R . B e n o i t , 
H . Li. Ca l lendar , J . Clay, O. M. Corb ino , J . D e w a r a n d J . A . F l e m i n g , O. E r h a r d t , 
A. E m o , J . A. F l e m i n g , E . H . Griffiths, A. T . GrigoriefT, T . S. H u m p i d g e , W . J a g e r 
a n d IT. Diesse lhors t , W . Meissner , H . Moser , G. Nicco la i , E . Li. Nichols , M. v o n 
P i r an i , A. Sch le i e rmache r , F . U p p e n b o r n , L . Wei l ler , a n d A. W . W i t k o w s k y . 
O. B e r g g a v e for t h e r e s i s t ance , M o h m s : 

— 69 8° —118° 0° 58 3° 80-9° 102 4 
R . 0 0 3 6 9 0 2 0 0 3 9 2 1 0 0 0 3 9 6 7 8 O O O H 9 0 0 0 0 1 2 7 5 0 0 0 1 3 4 8 

K. Olszewsky g a v e for t h e r e s i s t a n c e in o h m s w h e n t h e v a l u e a t 0° is t a k e n as 
u n i t y : 

0° — 78-2° — 182 5° — 208 5° 
R . . . 1-000 0-800 0-523 0-453 

E . H a g e n a n d H . R u b e n s g a v e for t h e s p . r e s i s t ance R a n d t h e s p . c o n d u c t i v i t y , K : 
170° 220° 300° 600° 900° 1200° 1500° 

JK . . 0-233 0-260 0-312 0-559 0-900 1-33 1-58 
K . . 4-31 3-84 3-22 1-79 1 1 1 0-751 0-541 
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Q u i t e a n u m b e r of formulae h a s b e e n dev i sed t o r e p r e s e n t t h e o b s e r v e d r e s u l t s . 
T h e v a r i a t i o n of t h e res i s t ance w i t h t e m p , w a s d iscussed b y C. B a r u s , R . B e n o i t , 
T . B u r g e r , JL. Cai l le te t a n d E . Co la rdeau , P . C h a p p u i s a n d J . A. H a r k e r , 
A. A. JDeckert, J . D e w a r , H . D ickson , W . Geiss a n d J . A . M. v a n L i e m p t , 
W . J . d e H a a s a n d J . d e Boer , F . H e n n i n g a n d J . O t t o , T . S. H u m p i d g e , 
J . K o n i g b s e r g e r a n d O. R e i c h e n h e i m , A. Michels a n d P . Geels , W . N e r n s t , A . v o n 
O b e r m a y e r , A. Schulze , J . C. S o u t h a r d a n d R . T . Milner , V. S t r o u h a l a n d 
C. B a r u s , W . H . K e e s o m a n d A. Bij l , a n d C. W . W a i d n e r a n d G. K . B u r g e s s . 
T h e t e m p , coeff., a , a t 6°, for t h e res i s t ance , R=R0(I-^aO), is 0-00366 a c c o r d i n g 
to R . Claus ius ; J . D e w a r a n d J . A. F l e m i n g g a v e 0-00367 ; L . H o l b o r n a n d 
A. L,. D a y , 0-00388 ; W . J a g e r a n d H . Diesse lhors t , 0-0384 ; H . Ie Chate l ie r , 0-00325 ; 
M. von P i r a n i , 0 0 0 3 8 0 ; F . H e n n i n g , 0 0 0 3 9 2 ; C. B a r u s , 0 0 0 2 9 t o 0 0 0 3 b e t w e e n 
0° a n d 100°, a n d 00O222 t o 0 0 0 2 6 5 b e t w e e n 0° a n d 357° ; P . W . B r i d g m a n , 0-00387 ; 
a n d L.. H o l b o r n , 0-00392. L . Cai l le te t a n d E . B o u t y g a v e 0*0030 a t 0° , a n d 0 0 0 3 4 2 
a t —94-57°. I i . H o l b o r n g a v e : 

100° 
0 0 0 3 8 5 5 6 

780° 
0 0 0 3 9 1 5 5 

1140° 
0 0 0 3 9 1 4 4 

1300° 
0 0 0 3 9 1 1 9 

1500° 
0 0 0 3 9 0 7 0 

G. Niccola i o b t a i n e d a l inear r e l a t i o n for t h e r e s i s t ance a t t e m p , b e t w e e n —189° 
a n d 400°, b u t I J . H o l b o r n a n d W . W e i n found t h a t t h e r e is a b e n d in t h e c u r v e , 
F ig . 12, co r re spond ing w i t h a p a r a b o l i c fo rmula . E . H a g e n a n d H . R u b e n s g a v e 
JK=O-154(l+O-OO240-f O-O5330«); C W . v o n S iemens , R-=^ 0 0 3 4 3 6 9 T * + 0 0 0 2 1 0 4 0 7 T 
— 0 - 2 4 1 3 ; H . L,. Ca l lendar , # = 0 - 0 3 7 7 1 T * + 0 - 0 0 2 5 2 0 T — 0 - 2 4 5 0 ; F . H e n n i n g a n d 
W . House , R=R0(I -+ 0-003969520—O-O6644O802_OO1 151716504) ; R . H o l m a n d R . 
S t o r m e r , R - 0 -00001048(1 + 0 - 0 0 3 6 9 5 ( 0 —15)— O-O6598(0—15)2+O-O1O525(0 —15)3} ; 
a n d E . Griincisen expressed his r e su l t s in t e r m s of P . D e b y e ' s f u n c t i o n — 1 . 13, 16. 
W. Tu i jn , I I . Moser, H . Ro ln i ck , A. T . Grigorieff, G. B a i n t e r , a n d J . T. MacGregor -
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H u n t s t u d i e d t h e sub j ec t : 
a n d S. X a m b a r a a n d M. 

a n d J . M. Ga ines , K. W a e t z m a n n 
M a t s u i , r e s i s t ance t h e r m o m e t e r s of 

Morr i s a n d R . P 
a n d co-workers , 
p l a t i n u m . 

A c c o r d i n g t o F . S t r e in t z , t h e s p . r e s i s t ance of p l a t i n u m b lack of s p . gr . 11-6 is 
jR=O*92(l-|--O-OO1450), a v a l u e a b o u t six a n d a ha l f t i m e s as g r e a t a s t h a t of solid 
p l a t i n u m , w h e r e a s t h e t e m p , coeff. is less t h a n ha l f of t h a t of t h e solid m e t a l . J . Mooser 
obse rved t h a t t h e sp . r e s i s t ance of s a m p l e s of s p l u t t e r e d p l a t i n u m -was 11-3, 23-1 , 
a n d 82-3 t i m e s g r e a t e r t h a n t h e p l a t i n u m en masse, p r e s u m a b l y owing t o t h e 
f o r m a t i o n of ox id ized films o n t h e sur faces of t h e g r a n u l e s . J . K r a m e r f o u n d t h e 
c o n d u c t i v i t y of t h i n films, p r o d u c e d b y c a t h o d e s p l u t t e r i n g or b y v a p o r i z a t i o n , is 
a b o u t a m i l l i o n t h p a r t of t h a t of t h e n o r m a l m e t a l . R . Deagl io , H . K a h l e r , 
Y . M a s l a k o v e t z , H . M u r m a n n , E . P e r u c c a , a n d S. Vi r te l s t u d i e d t h e sub j ec t . 
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Li. C. v a n A t t a , R . S. B a r t l e t t , G. B r a u n s f u r t h , A . F e r y , A . W . G a u g e r , F . J o l i o t , 
J . K r a m e r a n d H . Z a h n , E . P e r u c c a , F . W . R e y n o l d s , A . R i e d e , a n d K . S c h t s c h o d r o , 
s t u d i e d t h e c o n d u c t i v i t y of t h i n films ; a n d F . S k a u p y a n d O. K a u t o r o w i c z , t h e 
c o n d u c t i v i t y of p o w d e r e d p l a t i n u m u n d e r p re s s . J . P a t t e r s o n f o u n d t h a t t h e sp . 
r e s i s t ance of t h i n films of p l a t i n u m r a p i d l y inc reases a s t h e t h i c k n e s s of t h e film 
decreases f rom /tx/x d o w n w a r d s . B . P o g a n y conf i rmed t h i s , a n d h i s r e su l t s a r e 
s u m m a r i z e d i n F i g . 13 . A . R i e d e r e p r e s e n t e d t h e c o n d u c t i v i t y , K m h o s , of films 
of t h i c k n e s s x m g r m s . p e r sq . c m . b y K=(I-QTx--0-0005)-|-(O-13:r—0-0085). 
T h e s u b j e c t w a s i n v e s t i g a t e d b y E . Bose , R . P o h l , A. C. L o n g d e n , a n d J . P a t t e r s o n . 
H . K . O n n e s g a v e for t h e r a t i o of t h e r e s i s t ance , R, a t T° K . , t o t h a t , R0, 
a t 2 7 3 0 9 ° K . 

0 K . 
HIRo • 

2 7 3 0 9 ° 
1 

20-2° 
0 0 1 7 1 

14-2° 
0 0 1 3 5 

4-3° 
0 0 1 1 9 

2-3° 
0 0 1 1 9 

1-49° 
O O H 9 

07 

06 

0 - 5 \ -

n 
- S 

04 

a n d W . H . K e e s o m a n d J . N . v a n E n d e , J . O. L i n d e , W . Meissner a n d B . Vo ig t , 
W . Tu i jn , a n d W . T u i j n a n d H . K . O n n e s found t h a t p l a t i n u m d i d n o t s h o w supe r 
c o n d u c t i v i t y a t l ow t e m p . T h e i n d i c a t i o n s p o i n t t o a zero c o n d u c t i v i t y for t h e 
pu re m e t a l a t a b s o l u t e zero ; a n d t h e sma l l c o n s t a n t v a l u e obse rved be low 4-3° K . 
is a t t r i b u t e d t o t h e p r e s e n c e of a n i m p u r i t y . T h e s u b j e c t w a s d i scussed b y 
C A. C r o m m e l i n , W . J . d e H a a s a n d J . d e Boer , a n d W . Meissner a n d B . Voig t . 
As a ru l e , t h e t e m p , coeff. of t h e e lec t r ica l c o n d u c t i v i t y of a m e t a l is g r e a t e r t h e 
h igher t h e deg ree of p u r i t y . R . S u h r m a n n f o u n d t h a t w i t h p l a t i n u m foil b e t w e e n 
400° a n d 1600°, i n v a c u o , t h e r e s i s t ance inc reases a s t h e g a s is p u m p e d ofF, i t t h e n 
passes t h r o u g h a m a x i m u m a n d a f t e r w a r d s dec reases . T h u s , a t 926°, t h e r e s i s t ance 
of p l a t i n u m rose f rom 0-4315 t o 0-4345 o h m w h e n t h e m e t a l w a s soaked in h y d r o g e n , 
a n d a s t h e g a s w a s p u m p e d off, t h e r e s i s t ance p a s s e d 
successively t h r o u g h t h e s t a g e s 0-4498, 0-4506,0-4494, 
0-4430, a n d 0-4280 o h m . T h e r e l a t i o n b e t w e e n t h e 
res i s tance , R o h m s , a n d t e m p , of t h e m e t a l in t w o 
different s t a t e s of h y d r o g e n a t i o n is i n d i c a t e d in 
F ig . 14. T h e s u b j e c t w a s s t u d i e d b y A. W . G a u g e r , 
K . H e r r m a n n , L . H o l b o r n , H . K le ine , Y . M a s l a k o -
vetz , F . W . R e y n o l d s , K . Weil , a n d H . A. Wi l son . 
W . H . S t a n n a r d compi l ed a t a b l e of r e s i s t ance ; a n d 
J . I ) . S t r a n a t h a n s t u d i e d t h e r e s i s t ance w i t h h i g h 
f r equency c u r r e n t s . G. Sz ivessy f o u n d t h a t a f t e r 
be ing h e a t e d t o r e d n e s s in o x y g e n , t h e r e s i s t ance of 
p l a t i n u m w a s inc reased 3-8 p e r c e n t . E . Gr i ine i sen 
a n d E . G o e n s s t u d i e d t h e a p p l i c a t i o n of W i e d e m a n n 
a n d F r a n z ' s ru l e ; F . W . R e y n o l d s , a n d H . D o b r e t s -
berger , t h e effect of a b s o r b e d h y d r o g e n , n i t r o g e n , 
a n d c a r b o n d i o x i d e o n t h e h i g h f r e q u e n c y r e s i s t ance ; 
R . H o l m a n d W . Meissner , t h e effect of o x y g e n o n 
p l a t i n u m films ; F . W . R e y n o l d s , t h e effect of o x y g e n , 
a n d h y d r o g e n ; R . S u h r m a n n , K . Wei l , a n d H . K l e i n e , t h e effect of h y d r o g e n . 
K-. K le ine f o u n d t h a t t h e r e s i s t ance of v a c u u m a n n e a l e d p l a t i n u m inc reases if i t 
is a l lowed t o s t a n d in a i r for five d a y s . Li. H o l b o r n a n d W . W i e n s t u d i e d t h e 
ac t ion of s t e a m on t h e c o n d u c t i v i t y . 

O. F e u s s n e r o b s e r v e d t h a t t h e t e m p , coeff. of p l a t i n u m wi re gene ra l ly decreases 
b y an a m o u n t a l m o s t w i t h i n t h e l i m i t s of e x p e r i m e n t a l e r ro r w h e n i t is sub j ec t 
t o m e c h a n i c a l s t r e s s . W h e n a w i r e is pa s sed t h r o u g h a d r a w i n g - p l a t e t o r e d u c e 
i ts c ross -sec t iona l a r ea , a v e r y l a rge dec rea se i n t h e t e m p , coeff. occurs . 
P . W . B r i d g m a n r e p o r t e d t h a t t h e t e m p , coeff. b e t w e e n 0° a n d 100° of a s a m p l e 
of purif ied p l a t i n u m w a s 0-003905, a n d a f te r be ing s u b j e c t e d t o a p ress , of 12,000 
kg rms . p e r sq . c m . , 0*003868. P . C o h n f o u n d t h a t t h e r e s i s t ance of p l a t i n u m wire 
decreases w i t h h e a t i n g , a n d t h i s t h e m o r e r a p i d l y t h e h i g h e r t h e t e m p . , a s i n d i c a t e d 
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in Fig . 15 , a n d b y increas ing t h e d r a w i n g ve loc i ty t h e res i s t ance is i nc reased b y 
a b o u t 0-1 pe r cen t . I n F i g . 15, t h e res i s t ance is r e p r e s e n t e d b y t h e o r d i n a t e s a n d 
t h e l o g a r i t h m of t h e t ime , b y t h e abscissa*. W . H . J o h n s o n showed t h a t a n a n n e a l e d 

m e t a l wi re shou ld c o n d u c t e lec t r i c i ty b e t t e r t h a n 
a n u n a n n e a l e d wi re , a n d i n a g r e e m e n t w i t h t h i s , 
C. W . v o n S i emens f o u n d t h a t t h e c o n d u c t i v i t y of 
a d r a w n wire inc reased in t h e r a t i o 1OO : 100-3 b y 
a n n e a l i n g a t a r e d - h e a t ; E . B e c q u e r e l s imi la r ly 
obse rved t h e r a t i o 100 : 101-3 ; a n d O. Chwolson 
f o u n d t h e c h a n g e w i t h a feeble h e a t i n g t o b e —5-3 
p e r cent . , a n d w i t h a s t r o n g h e a t i n g + 5 - 8 p e r cen t . 
Gr. W . A. K a h l b a u m a n d E . S t u r m also s h o w e d 
t h a t t h e r e s i s t ance of a h a r d p l a t i n u m wi re is 
0-98150, a n d af te r a n n e a l i n g a t a r e d - h e a t , 0-97555, 
a decrease of 0-61 p e r cen t . A. H e i n t z e m p h a s i z e d 
t h e fac t t h a t s ince t h e c o n d u c t i v i t y of t h e wire 
d e p e n d s o n i t s s t r u c t u r e , m e a s u r e m e n t s of t h e 
res i s tance shou ld b e m a d e o n s p e c i m e n s w h i c h 
h a v e been sub jec t ed t o a s imi la r h e a t t r e a t m e n t . 
G. T a m m a n n a n d K . TJ. D r e y e r s t u d i e d t h e effect of 
co ld-work . L . Gui l le t a n d M. B a l l a y obse rved a n 
increase of 1-6 p e r cen t , i n t h e r e s i s t ance of t h e 

co ld -worked m e t a l w h e n a n n e a l e d a t 850°. Zi. R . Ko l l e r n o t e d t h a t t h e decrease 
of a film of s p l u t t e r e d p l a t i n u m in v a c u o is d u e t o coalescence w h ich is r e t a r d e d b y 
t h e p resence of gases . G. B a i n t e r , F . Jo l io t , a n d A . R i e d e s t u d i e d t h e effect of 
t h e n a t u r e of t h e s u p p o r t on t h e res i s tance ; a n d F . E h r e n h a f t a n d E . Wasse r , 
t h e r e s i s t ance of gases w i t h a p l a t i n u m aerosol . 

M. Ascoli obse rved t h a t t h e res i s t ance inc reased as t h e elastic modulus inc reased , 
a n d H . Toml inson found t h a t t h e increase of res i s tance p e r u n i t c a u s e d b y a s t ress 
of a g r a m p e r sq . c m . is 2285 X 10~ 1 2 ; a n d h e a lso s t u d i e d t h e effect of torsion on 
t h e r e s i s t ance ; a n d O. F e u s s n e r , a n d H . Roln ick , t h e effect of tension. S. L u s s a n a 
found t h a t t h e res i s tance , R o h m s , dec reased w i t h a n inc rease of pressure, p a t m . , 
on t h e m e t a l , so t h a t if SR d e n o t e s t h e c h a n g e of t h e res i s t ance : 
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K . H o n d a a n d co-workers s t u d i e d t h e sub jec t . E . D . Wi l l i amson found t h e r a t i o 
of t h e e lectr ical res i s tance a t 1 k g r m . a n d 12,000 k g r m s . p e r sq . c m . p ress , is 0-9776. 
P . W . B r i d g m a n o b t a i n e d for t h e p ress , coeff. a t 0° , —78-4°, a n d —182-9°, a n d 7000 
k g r m s . p e r sq . c m . press . , t h e r e spec t ive va lues —0-0 5 193 , —0-0 5 197, a n d —0-0 5 234. 
A. L a f a y gave 8R/R= — 0 -0 5 186; E . Lissell , — 0 0 5 8 2 7 ^ + 0 - 0 1 0 4 1 j 9 2 . a n a g . L u s s a n a , 
—0-O5156j0+O-O lo521j02. A . Michels a n d P . Geels f o u n d t h a t a t lower press , t h e 
coeff. va r i es m o r e t h a n i t does w i t h t e m p . P . W . B r i d g m a n showed t h a t t h e 
samples h e r e e m p l o y e d -were p r o b a b l y c o n t a m i n a t e d w i t h i r i d i u m . P . W . B r i d g m a n 
also gave for t h e f rac t iona l c h a n g e i n t h e l o n g i t u d i n a l r es i s t ance of p l a t i n u m , 
1-78 XlO""6 p e r k g r m . p e r sq . cm. , a n d for t h e f rac t iona l c h a n g e i n t h e t r a n s v e r s e 
r e s i s t ance 0-34 X 10~ 6 p e r k g r m . p e r sq . c m . T h e press , coeff. of t h e sp . r e s i s t ance 
found b y E . Grune i sen is —0-05179 ; b y P . W . B r i d g m a n , —0-0 5207 ; a n d b y 
B . B e c k m a n , 0-05150. P . W . B r i d g m a n o b t a i n e d for p l a t i n u m of a h igh degree of 
p u r i t y , w i t h press , u p t o 12,000 k g r m s . pe r sq . c m . : 

R 
SR f ° k g r m s -
R t 1 2 , 0 0 0 k g r m s . 

( ^ A v e r a g e 

0 ° 
l-OOOO 

- 0 0 5 1 9 7 5 
- 0 0 6 1 7 6 5 
- 0 0 5 1 8 7 0 

25° 
1 -0967 

- 0 - 0 B 1 9 5 0 
- 0 - 0 B 1 7 7 1 
- 0 - O a 1 8 6 2 

5 0 ° 
1 - 1 9 3 4 
0 - 0 B 1 9 3 5 
0 - 0 6 1 7 7 4 
0 - 0 5 1 8 5 4 

7 5 ° 
1-2901 

— 0 0 6 1 9 1 5 
— 0 - 0 B 1 7 7 6 
— 0 0 6 1 8 4 6 

1 0 0 ° 
1-3868 

— 0 0 6 1 9 0 0 
— 0 0 6 1 7 7 7 
— 0 0 8 1 8 3 8 
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S. B idwe l l s t u d i e d t h e r e l a t i o n b e t w e e n t h e r e s i s t ance , R, a n d t h e thermal 
expansion ; a n d A . S te in , t h e r e l a t i on b e t w e e n t h e r e s i s t ance a n d t h e melting-point. 
Accord ing t o E . L . Nicho ls , if I d e n o t e s t h e l e n g t h of p l a t i n u m a t t e m p , u p t o 
n e a r t h e m . p . , t h e n t a k i n g t h e v a l u e s of R a n d I a t 0 ° , a s u n i t y , t h e c o r r e s p o n d i n g 
va lues of Z a n d R a r e : 

I . 1-0000 1-00125 1O0489 1-01022 1-01229 1-01371 1-01495 1-01567 
R . l-OOOO 1-5057 2-3035 3-3533 3-7090 3-8904 4 0 6 5 5 4-2005 

W . B r o n i e w s k y s t u d i e d t h e sub j ec t . T h e r e l a t i o n b e t w e e n t h e r e s i s t ance a n d t h e 
thermal conductivity w a s s t u d i e d b y G. W i e d e m a n n a n d R . F r a n z , a n d H . R e d d e -
m a n n ; a n d W . J a g e r a n d H . Dies se lho r s t o b s e r v e d t h a t p l a t i n u m h a s a g r e a t e r 
va lue for t h e r a t i o t h e r m a l : e lec t r ica l c o n d u c t i v i t y , a n d a g r e a t e r t e m p . coefF. 
t h a n c o r r e s p o n d s w i t h W i e d e m a n n a n d F r a n z ' s r u l e — 3 . 2 1 , 5 . F . S t r e i n t z , a n d 
8. Bidwel l s t u d i e d t h e r e l a t i o n b e t w e e n t h e specific heat a n d t h e r e s i s t ance of 
p l a t i n u m ; a n d N . F . M o t t , t h e r e l a t i o n b e t w e e n t h e latent heat, t h e m . p . , a n d t h e 
electr ical c o n d u c t i v i t y . R . B o r n s t e i n sa id t h a t t h e c o n d u c t i v i t y of p l a t i n u m is 
increased b y e x p o s u r e t o light ; b u t C. W . v o n S i e m e n s o b s e r v e d n o p e r c e p t i b l e 
change . T h e s u b j e c t w a s d i scussed b y C. H a u s e m a n n , a n d F . W e b e r . A c c o r d i n g 
to W . J a g e r a n d H . v o n S t e i n w e h r , t h e p e r c e n t a g e inc rease in t h e r e s i s t ance , SR , 
of a p l a t i n u m wire—0-1 m m . in d i a m e t e r , a n d 35 c m s . i n l e n g t h , a n d t o t a l r e s i s t ance 
5 o h m s — b y t h e p a s s a g e of a c u r r e n t of C a m p e r e s , a s t h e t e m p , r ises 86°, is as 
follows : 

(1 . . . 0 0 0 4 3 0 O l 96 0 0 3 5 5 0-0524 0-0689 O-IOOO 
SR . . O 0-035 OIO 0-235 0-41 0-88 
80. . . O 0 0 0 9 0-025 0-059 0 1 0 1 0-220 

The s u b j e c t w a s s t u d i e d b y F . W e b e r . A . B r o c a a n d M. T u r c h i n i s tud ied t h e 
res i s tance of p l a t i n u m t o alternating currents. A. T . W a t e r m a n , a n d J . W . Nicho l son 
.studied t h e e l ec t ron t h e o r y of c o n d u c t i o n . K . B a m b e r g e r obse rved n o c h a n g e in 
t h e r e s i s t ance of p l a t i n u m in a magnetic field, a n d t h e s u b j e c t w a s s t u d i e d b y 
W. K o h l r a u s c h , S. U . Chr i s t i e , a n d P . K a p i t z a ; a n d L . G r m i m a e h found t h a t a 
t r a n s v e r s e m a g n e t i c field p r o d u c e s b u t a v e r y smal l c h a n g e in t h e r e s i s t ance . 
F . W e i g e r t f o u n d t h a t a p l a t i n u m wi re 0-05 m m . d i a m e t e r a n d of r es i s t ance 
13-18 o h m s , h a d a r e s i s t ance of 13-311 o h m s in a m a g n e t i c field of 11,500 gauss , 
a n d 13-242 o h m s i n a m a g n e t i c field of 16'21O o h m s . N . d ' A g o s t i n o obse rved 
t h a t w i t h a wi re 0-15 m m . a n d 13*48 o h m s re s i s t ance , t h e q u o t i e n t s x of t h e change-
in t h e m a g n e t i c field a n d t h e t o t a l r e s i s t ance for m a g n e t i c fields of 2400, 3690, 
4840, a n d 6510 gaus s a r e r e spec t i ve ly — 0-0s25, 0 -0 5 61 , OC)4I l , a n d 0-0420. 

J . F r e n k e l a n d N . Miroluboff, G. Bore l ius , H . M. B a r l o w , A. T . W a t e r m a n , 
F . S imon , H . F . M o t t , a n d E . H . H a l l s t u d i e d t h e t h e o r y of c o n d u c t i v i t y ; a n d 
Z. A. E p s t e i n , t h e pe r iod ic v a r i a t i o n of t h e r e s i s t ance of m e t a l s w i t h a t . w t s . 

T h e h e a t i n g effect of t h e e lec t r ic c u r r e n t i n p l a t i n u m w a s s t ud i ed b y 
E . Becquere l ,2 G. D . B o t t o , J . G. Ch i ld ren , H . D a v y , A . F a r k a s a n d H . H . R o w l e y , 
R. T. G l a z e b r o o k a n d co -worke r s , W . R . G r o v e , E . L e n z , J . Muller , W . H . P reece , 
P . R iess , A. d e l a R i v e , M. V i a r d , a n d F . Zol lner ; t h e use of p l a t i n u m for 
res i s tance wi re s i n e lec t r ic fu rnaces , b y G. N o r d s t r o m ; t h e d e v e l o p m e n t of 
s t a t i o n a r y w a v e s b y wi re s h e a t e d b y a l t e r n a t i n g c u r r e n t s , b y A. I m h o f ; t h e effect 
on s o u n d s p r o d u c e d b y t h e c u r r e n t , b y T . A r g y r o p u l o s , B . M. F e r g u s o n , a n d 
W. H . P r e e c e ; t h e m e c h a n i c a l a c t i o n of t h e c u r r e n t b y A . Ber l ine r , E . E d l u n d , 
F . E x n e r , W . R . G r o v e , R . N a h r w o l d , G. -von Qu in tus - I c i l i u s , a n d H . S t r e i n t z ; 
a n d t h e r e s i s t a n c e a t t h e c o n t a c t sur face of e l ec t rode a n d e l ec t ro ly t e b y O. S c a r p a ; 
a n d R . H o l m , a t t h e c o n t a c t of t w o sur faces ; E . B r a n l y obse rved t h e u n i p o l a r 
c o n d u c t i v i t y of t h e Ag-Mica—Pt c o n d e n s e r ; F . S k a u p y a n d O. K a n t o r o w i c z , t h e 
res i s tance of t h e c o m p r e s s e d p o w d e r ; H . R o h m a n n , t h e u n i p o l a r c o n t a c t b e t w e e n 
t w o pieces of p l a t i n u m wi re w h i c h h a v e b e e n h e a t e d t o i ncandescence for a l ong 
t ime in v a c u o ; R . H o l m a n d R . S t o r m e r , t h e r e s i s t ance of p l a t i n u m c o n t a c t s ; a n d 
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G. Hof fmann , t h e p r o d u c t i o n of a c u r r e n t b e t w e e n t w o p l a t i n u m p l a t e s s e p a r a t e d 
a sma l l d i s t ance b y a p p l y i n g a difference of p o t e n t i a l u n d e r such c o n d i t i o n s t h a t t h e 
i n t e r v e n i n g gas is n o t ionized. 

T h e Vo l ta effect of p l a t i n u m aga ins t o t h e r m e t a l s — d r y — w a s e x a m i n e d b y 
J . W . R i t t e r , ^ w h o found p l a t i n u m t o b e pos i t i ve a g a i n s t a n t i m o n y , n e g a t i v e 
a g a i n s t gold ; T . J . Seebeck l ikewise p laced p l a t i n u m b e t w e e n c o p p e r a n d si lver ; 
a n d F . P o l e d n i k found t h e c o n t a c t p o t e n t i a l of p l a t i n u m a g a i n s t g lass t o b e + 2 - 2 2 
vo l t s , a n d aga ins t fused q u a r t z , H-3-15 vo l t s ; a n d C. H . Pfaff, b e t w e e n t e l l u r i u m 
a n d p a l l a d i u m . B y fr ict ional e lec t r ic i ty , A. Macfa r lane p laced p l a t i n u m b e t w e e n 
gold a n d t i n . T h e sub jec t w a s d iscussed b y J . J . Berze l ius , E . D u b o i s , E . E d l u n d , 
J . H . G l a d s t o n e a n d A. T r ibe , J . M. Gauga in , a n d O. K n o b l a u c h . T h e difference 
of p o t e n t i a l be tween p l a t i n u m a n d air w a s found b y M. A n d a u e r t o b e 0-25 vo l t . 
T h e e.m.f. of t h e V o l t a effect of p l a t i n u m a g a i n s t carbon w a s m e a s u r e d b y 
W . E . A y r t o n a n d J . P e r r y , a n d W . G. H a n k e l ; a g a i n s t copper, b y W . E . A y r t o n 
a n d J . P e r r y , F . Kr i ige r a n d G. Schulz , R . Vieweg, F . E x n e r , W . G. H a n k e l , 
E . E d l u n d , A. H a g e n b a c h , a n d A. R igh i ; a g a i n s t stiver, b y F . E x n e r , H . Gre inacher , 
R . Vieweg, F . Kr i iger a n d G. Schulz , a n d W . G. H a n k e l ; a g a i n s t gold, b y 
W . G. H a n k e l , a n d H . Pe l l a t ; a g a i n s t magnesium, b y W . E . A y r t o n a n d J . P e r r y , 
B . J . Goosens, J . H . G lads tone a n d A. Tr ibe , a n d E . Obach ; a g a i n s t zinc, b y 
S. Ar rhen ius , E . Becquere l , F . E x n e r , H . Gau t i e r , J . H . G l a d s t o n e a n d A. T r i b e , 
W . H a l l w a e h s , W . G. H a n k e l , M. H . J a c o b i , R . K o h l r a u s c h , a n d E . O b a c h ; 
a g a i n s t cadmium, by W . E . A y r t o n a n d J . P e r r y , a n d W . G. H a n k e l ; a g a i n s t 
mercury, b y F . E x n e r a n d J . Tui t ia , W . G. H a n k e l , R . Vieweg, H . H o r i g , a n d 
C Chr i s t i ansen ; aga ins t aluminium, b y W . G. H a n k e l ; a g a i n s t tin, b y 
W . G. H a n k e l , a n d W . E . A y r t o n a n d J . P e r r y ; a g a i n s t lead, b y W . G. H a n k e l , 
a n d W . E . A y r t o n a n d J . P e r r y ; a g a i n s t brass, b y W . G. H a n k e l , a n d R . Vieweg ; 
a g a i n s t nickel, b y R . Vieweg, a n d F . Kr i iger a n d G. Schulz ; a g a i n s t nickel-silver, 
b y AV. G. H a n k e l ; aga ins t antimony, b y W. G. H a n k e l ; F . Kr i ige r a n d G. Schulz , 
a n d G. Mcinch, aga ins t tungsten, t a n t a l u m , i ron , m o l y b d e n u m ; T . T e r a d a , a g a i n s t 
platinum in hydroch lo r i c acid ; a n d aga ins t bismuth, b y W . G. H a n k e l . 
O. W . R i c h a r d s o n a n d F . S. R o b e r t s o n found t h e c o n t a c t difference of p o t e n t i a l w i t h 
p l a t i n u m a t 1470° is nea r ly p r o p o r t i o n a l t o t h e press , of h y d r o g e n . R . D . K l e e m a n 
a n d C R . P i t t s s t u d i e d t h e sign of t h e electr ic l aye r a w a y f rom t h e surface of a soln. 
i n c o n t a c t w i t h a i r o r a m e t a l . J . B . S e t h and co-workers s t u d i e d t h e e.m.f. 
deve loped w h e n p l a t i n u m is in c o n t a c t w i t h a r o t a t i n g steel disc ; A. Coehn a n d 
co-workers , R . v o n D . Wegner , E . Pe rucca , a n d F . Po ledn ik , t h e c o n t a c t p o t e n t i a l 
b e t w e e n p l a t i n u m a n d insu la to r s ; B . K a m i e n s k y , p l a t i n u m a n d t h e d ie lec t r ic ; 
a n d M. A n d a u e r , p l a t i n u m a n d air . P . E . S h a w a n d co-workers , J . H . J o n e s , a n d 
W . M. J o n e s s t u d i e d t h e frictional electricity deve loped w i t h p l a t i n u m . 

T h e l i t e r a t u r e on t h e electr ical p roper t i e s of p l a t i n u m here g iven w a s p rev ious ly 
r ev i ewed b y G. W i e d e m a n n , 4 a n d W . Loewens te in . T h e e lectrode potent ia l of 
p l a t i n u m w a s e x a m i n e d in a q u a l i t a t i v e w a y b y H . Buff, w h o found t h a t in w a t e r 
i t is feebly n e g a t i v e , a n d pos i t ive in dil . a n d cone , n i t r ic acid, d i l . s u l p h u r i c ac id , 
a n d in cone . soln . of z inc s u l p h a t e ; b y C. C a p p a , w h o found i t pos i t i ve in w a t e r , 
d i l . s u l p h u r i c acid , a n d n i t r i c ac id ; a n d b y E . Ger land , w h o found i t t o b e n e g a t i v e 
in w a t e r . H . Buff obse rved o r d i n a r y p l a t i n u m t o be n e g a t i v e i n s u l p h u r i c ac id , 
b u t pos i t ive w h e n t h e m e t a l is cha rged w i t h h y d r o g e n ; E . Becque re l f o u n d t h e 
m e t a l c h a r g e d w i t h h y d r o g e n is n e g a t i v e in wa t e r , a n d if exposed t o t h e a c t i o n of 
o x y g e n or i od ine v a p o u r , i t is pos i t ive ; a n d W . G. H a n k e l no t i ced t h a t i n w a t e r , 
t h e po l i shed m e t a l is n e g a t i v e , a n d t h e fresh filings a re pos i t ive . F . E x n e r a n d 
J . T u m a o b s e r v e d n o difference of p o t e n t i a l w i t h purified p l a t i n u m in w a t e r , sul
p h u r i c ac id , or soln. of coppe r s u l p h a t e . I . I . Schukoff c o m p a r e d t h e effect w i t h 
s m o o t h p l a t i n u m a n d p l a t i n u m - b l a c k . N . T . M. Wi l smore found t h e p o t e n t i a l 
i n n o r m a l soln. of p o t a s s i u m ch lor ide aga ins t a n o r m a l ca lomel e lec t rode t o b e less 
t h a n —1*140 vo l t . W . E . A y r t o n a n d J . P e r r y obse rved t h e e.m.f. a g a i n s t d is t i l led 
w a t e r is —0-285 t o —0-345 v o l t a t 16-5° ; a g a i n s t a cone . soln. of a l u m , 0-246 v o l t ; 
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a g a i n s t a soln. of s o d i u m ch lor ide of s p . gr . , 1-18, —0-856 vo l t a t 15-5° ; a g a i n s t 
a cone . soln. of a m m o n i u m ch lor ide , —0*057 v o l t ; a g a i n s t cone , su lphu r i c acid , 
1-300 t o 1-6OO v o l t ; a n d a g a i n s t cone , n i t r i c ac id , 0-672 vo l t . F . Be rg iu s o b s e r v e d 
t h a t t h e p o t e n t i a l of coppe r , s i lver, o r z inc a g a i n s t p l a t i n u m in fuming s u l p h u r i c 
ac id decreases a s w a t e r is a d d e d , a n d finally a t t a i n s a c o n s t a n t v a l u e . KL. H o r o v i t z 
s t u d i e d t h e effect of t h e a c i d i t y of H ' - i o n cone , of t h e soln. ; a n d G. T a m m a n n 
a n d K . B o c h o w , t h e effect of a d s o r b e d h y d r o g e n . F . Vies a n d A. U g o m e a s u r e d 
t h e effect of t h e a c i d i t y of t h e soln. 

W . O s t w a l d found t h e a b s o l u t e p o t e n t i a l of p l a t i n u m w i t h occ luded a i r 
a g a i n s t 22V-, JV-, a n d 0 - I iV-H 2 SO 4 t o be r e spec t ive ly — 1 - 3 4 1 , —1-325, a n d —1-219 
v o l t s ; a n d a g a i n s t 2V-KLOHL, —0-492 vo l t . T h e s u b j e c t w a s s t u d i e d b y K . B e n n e -
wi t z a n d J . Schulz , V. KLarpen, S. M a k i s h i m a , S. Veil , W . J . Mul ler a n d 
K . KLonopicky, I . I . SchukofE a n d co-workers , A. S lyg in a n d A . F r u m k i n , a n d 
M. T h a l i n g e r a n d M. Volmer . E . Mul ler obse rved t h e n a t u r a l p o t e n t i a l of s m o o t h 
p l a t i n u m in JV-Ji2SO4^, a n d a g a i n s t a n o r m a l h y d r o g e n e lec t rode , t a k e n t o b e zero , 
is —0-73 vo l t , a n d w i t h p l a t i n i zed p l a t i n u m e lec t rode , —0-88 v o l t ; B . N e u m a n n 
g a v e —1-14 v o l t for t h e a b s o l u t e p o t e n t i a l of p l a t i n u m c o a t e d w i t h p l a t i n u m b l a c k 
in 2V-PtCl4 ; a n d F . O t t , 0-490 t o 0-825 v o l t for p l a t i n u m c o a t e d w i t h c o l u m b i u m 
d iox ide . S. G ias s tone a n d A. H i c k l i n g s t u d i e d t h e v a r i a t i o n of t h e p o t e n t i a l 
w i t h t i m e , in ch lor ide soln. F . AV. KLiister a n d W . L o m m e l obse rved t h e p o t e n t i a l of 
p l a t i n u m in 2V-, 22V-, 4-842V-Na2S t o be , r e spec t ive ly 799 , 750, a n d 6OO m i c r o v o l t s ; 
and F . W . K t i s t e r g a v e for t h e p o t e n t i a l E vo l t , of soln. of n g r a m - a t o m s of s u l p h u r 
in s o d i u m su lph ide , N a 2 S n , for : 

n . 4-47 4-67 4-84 4-98 5-12 5-22 5-24 5-2O 5-04 4-45 
N- . 4 2 1 0-5 0-25 O-125 0-0625 0 0 3 1 2 5 OO156 0-0078 
JS . 0-6211 0-6087 0-6000 0-5916 0-5836 0-5758 0-5683 0-5603 O-5523 0-541 I 

B . G. W e i s c h e d e found t h e e l ec t rode p o t e n t i a l i n a m m o n i a c a l 0-042V-soln. is 0-64 
vo l t a t 20° ; a n d in ac idic soln. w i t h 20-4 m g r m s . of p l a t i n u m is 100 c . c , 0-857 vo l t 
a t 20°, a n d 0-924 v o l t a t 60° ; J . LLiger, in soln . of s o d i u m ch lor ide a n d h y d r o x i d e , 
b a r i u m ch lor ide , n ickel s u l p h a t e , a n d c o p p e r s a l t s ; a n d A. S m i t s , in b r o m i n e w a t e r 
— 1 5 . 68 , 6, F i g . 4 1 . F . G i o r d a n i a n d B . F o c a c c i a s t u d i e d t h e c a t h o d i c a n d anod i c 
p o t e n t i a l s of s m o o t h p l a t i n u m in 3 0 p e r c e n t . soln . of p o t a s s i u m h y d r o x i d e . 
S. B . C h r i s t y obse rved for 2V-, 0-12V-, a n d 0012V-KCy, r e spec t ive ly —0-40, —0-46, 
a n d —0-50 v o l t ; B . N e u m a n n , for soln . of p o t a s s i u m d i c h r o m a t e , —1-063 v o l t ; 
d i ch romic ac id , —1-397 v o l t ; s o d i u m h y d r o s u l p h a t e , —0-662 vol t ; p o t a s s i u m 
fe r rocyan ide , —0-593 v o l t ; n i t r i c ac id , —1-259 v o l t ; a n d n e u t r a l fe r rous s u l p h a t e , 
—0-635 v o l t ; a n d E . F . B u r t o n , for e t h y l m a l o n a t e , — 0 0 5 4 vo l t ; G. H o i s t , in 
h y d r a z i n e ; a n d J . S a m b u s s y , in n i t r o b e n z e n e . P . Bechtereff obse rved t h a t t h e 
e lec t rode p o t e n t i a l of p l a t i n u m in m o l t e n s o d i u m h y d r o x i d e a t 330° t o 650° is t h e 
s a m e a s t h a t of i ron , coba l t , n icke l , gold , s i lver , coppe r , c o n s t a n t a n , or m a g n e t i t e . 

Acco rd ing t o W . D . B a n c r o f t , t h e p o t e n t i a l of n o r m a l soln. of some depo la r i ze r s 
is a s follows : p o t a s s i u m p e r m a n g a n a t e , 1-76 vo l t s ; ch lo r ine in p o t a s s i u m ch lor ide , 
1-67 v o l t s ; m a n g a n e s e d iox ide in p o t a s s i u m ch lor ide , 1-63 v o l t s ; b r o m i n e in 
p o t a s s i u m b r o m i d e , 1-43 v o l t s ; ch lor ic ac id , 1-42 vo l t s ; d i ch romic ac id , 1-40 vo l t s ; 
b r o m i n e in p o t a s s i u m h y d r o x i d e , 1-32 v o l t s ; pe rch lo r i c acid , 1-27 vo l t s ; n i t r i c 
acid, 1-26 v o l t s ; ferric ch lo r ide , 1-24 v o l t s ; ch lo r ine in p o t a s s i u m h y d r o x i d e , 1-19 
vo l t s ; p o t a s s i u m n i t r a t e , 1-14 v o l t s ; p o t a s s i u m d i c h r o m a t e , 1-06 v o l t s ; a n d iod ine 
in p o t a s s i u m iod ide , 0-89 v o l t s . 

S. J . F r e n c h a n d LL. K a h l e n b e r g found t h a t t h e p o t e n t i a l of p l a t i n u m in 2V-KC1 
in h y d r o g e n b e c o m e s m o r e bas i c r e a c h i n g a m a x i m u m a n d t h e n fall ing off ; in 
n i t rogen , t h e p o t e n t i a l b e c o m e s m o r e bas ic , r e a c h i n g a m a x i m u m , a n d t h e n fall ing 
off ; a n d i n o x y g e n , t h e p o t e n t i a l c h a n g e s v e r y l i t t l e . C a r b o n m o n o x i d e , a n d 
m e t h a n e a l t e r t h e p o t e n t i a l , b u t h e l i u m h a s v e r y l i t t l e effect. B . K a m i e n s k y 
s tud ied t h e p o t e n t i a l in c o n t a c t w i t h a n a q . soln . of p o t a s s i u m chlor ide a n d a n 
emuls ion of p o t a s s i u m x a n t h a t e a n d t u r p i n e o l . Li. K a h l e n b e r g a n d J . V. S te in le 
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o b s e r v e d t h e single p o t e n t i a l of p l a t i n u m i n 0-SiV-Na 3AsO 4 t o be O-983 v o l t ; in 
0-52V-K8AsO4 , 0-980 v o l t ; a n d i n iV-KCl s a t . w i t h a r sen ic t r i o x i d e , 0-943 v o l t ; 
a n d S. K o i d z u m i s tud ied t h e p o t e n t i a l of p l a t i n u m i n a lka l i ne soln. c o n t a i n i n g 
a lcohol ; A. F r u m k i n a n d co-workers showed t h a t in t h e a l t e r a t i o n i n t h e p o t e n t i a l 
of p la t in ized c a r b o n in a n a t m . of h y d r o g e n f rom pos i t i ve t o n e g a t i v e w i t h i n c r e a s 
ing c o n t e n t of p l a t i n u m , t h e m e t a l i n t h e i n t e r m e d i a t e s t a t e is u n i f o r m l y a t t h e 
s a m e p o t e n t i a l a n d n o t loca ted a t a n e q u a l n u m b e r of pos i t i ve a n d n e g a t i v e c e n t r e s . 
J . Ch loupck found t h a t t h e p o t e n t i a l of a p l a t i n u m e lec t rode i n soln . of o r t h o - , 
py ro - , a n d m e t a - p h o s p h o r i c ac id , a n d a rsen ic ac id , c o n t a i n i n g m i x t u r e s of m a n -
g a n o u s a n d m a n g a n i c ox ides , a g a i n s t a m e r c u r y s u l p h a t e e l ec t rode i n 22V-H2SO4 , 
va r ied be tween 0-98 a n d 1-18 vo l t , a n d , a t first, i nc reased s lowly w i t h t i m e , t h e n 
decreased owing t o t h e i n s t a b i l i t y of t h e soln . H . V . T a r t a r a n d H . K . McCla in 
s t ud i ed t h e effect of a n e lec t r ic field ; a n d R . A u d u b e r t , G. E . M u c h i n a n d 
M. I . S i lber farb , I . L i fschi tz , C. S t o r a , G. A t h a n a s i u , a n d C. W i n t h e r , t h e 
Becquere l effect ; J . M. O r t a n d M. H . R o e p k e , t h e p o t e n t i a l i n di l . a lka l ine 
suga r soln. ; J . H a r t y , t h e p o t e n t i a l of a p h o t o v o l t a i c cell in c o m b i n a t i o n s w i t h 
e t h y l - a n d p h e n y l - m a g n e s i u m ch lo r ide ; T . Swensson , t h e e.m.f. of a cell w i t h a 
p a r t i t i o n P t | soln. : soln. | P t in w h i c h one hal f is k e p t in d a r k n e s s , a n d t h e o t h e r 
ha l f i l l u m i n a t e d b y u l t r a -v io l e t l igh t . T h e e l ec t ro ly t e s w e r e soln. of seve ra l s a l t s . 
G. A t h a n a s i u e x a m i n e d t h e effect of r a d i a n t h e a t on t h e P t : P t C l 4 : P t - ce l l ; 
a n d G. G r u b e a n d IJ. B a u m e i s t e r , t h a t of l i gh t a n d X - r a y s on polar ized p l a t i n u m 
e lec t rodes . Li. V . N i k i t i n obse rved t h a t s o m e cells w i t h p l a t i n u m e lec t rodes a p p e a r 
t o be sens i t ive t o s o u n d . 

Accord ing t o C. F r e d e n h a g e n , p l a t i n u m e lec t rodes i n s o m e ox id iz ing soln. 
s h o w a c o n s t a n t p o t e n t i a l i m m e d i a t e l y a f t e r i m m e r s i o n , wh i l s t in o t h e r s i t is 
va r i ab l e , a n d t h i s i nd i ca t e s t h a t t h e ve loc i ty of r e a c t i o n of t h e ions of t h e ox id iz ing 
soln. wi th t h e gases a b s o r b e d b y t h e p l a t i n u m is very v a r i a b l e . Tn o x i d a t i o n 
e l emen t s , t h e p l a t i n u m e lec t rodes a l w a y s b e c o m e c h a r g e d w i t h gases ; in s o m e 
cases, t h e p o t e n t i a l m e a s u r e d is e n t i r e l y d u e t o t h i s g a s c h a r g e , a n d is i n n o w a y 
cond i t ioned b y t h e g iv ing u p of e l ec t rons f rom t h e ion of t h e so lu t ion t o t h e e l ec t rode . 
T h e m a g n i t u d e of t h e g a s c h a r g e is d e p e n d e n t on t h e H "-ion cone , i n t h e l iquid , b u t 
t h e p o t e n t i a l of t h e oxid iz ing a g e n t is ab so lu t e ly i n d e p e n d e n t of t h i s . N . E . L o o m i s 
a n d S. F . Acree p r e p a r e d p l a t i n u m e lec t rodes for use a s h y d r o g e n e lec t rodes in 
0-1 HCl in d e t e r m i n i n g t h e H"- ion c o n c e n t r a t i o n i n r e a c t i n g s y s t e m s , i n w h i c h t h e 
d e v i a t i o n f rom t h e m e a n is less t h a n O-l mi l l ivol t . H . D . K i r s c h m a n a n d co-workers , 
D . J . B r o w n a n d J . C. Z i m m e r , s t u d i e d t h e sub j ec t . F . F i s c h e r o b s e r v e d t h a t 
w h e n e x t e r n a l inf luences a r e exc luded , t h e e.m.f. of c e r t a i n o p e n cells of t h e t y p e : 
Cu I C u S O 4 soln. I P t s lowly falls t o zero , a n d t h e s a m e c h a n g e t a k e s p l ace i n a 
few h o u r s if t h e e lec t ro ly te be a g i t a t e d . Cells w i t h m e r c u r y o r s i lver i n p l ace of 
c o p p e r b e h a v e s imi lar ly , b u t n o t so w i t h z inc . T h e c h a n g e w i t h t h e c o p p e r cell 
t a k e s p l ace o n l y a t t h e p l a t i n u m e lec t rode , a n d i t is a s s u m e d t h a t c u p r o u s s u l p h a t e 
is f o r m e d f rom t h e meta l l i c c o p p e r a n d t h e c o p p e r s u l p h a t e , t h i s i n t u r n i n v o l v i n g 
a t e n d e n c y t h r o u g h o u t t h e e lec t ro ly te t o t h e s e p a r a t i o n of coppe r . T h e c o p p e r 
p o t e n t i a l is t h u s t r a n s f e r r e d t o t h e p l a t i n u m e lec t rode . T h e p a r t p l a y e d b y t h e 
c u p r o u s s u l p h a t e is i l l u s t r a t e d b y t h e fac t t h a t b y t h e use of v a r i o u s so lu t ions all 
s a t u r a t e d w i t h c u p r o u s s u l p h a t e t h e p l a t i n u m c a n b e m a d e t o a s s u m e a n y p o t e n t i a l 
b e t w e e n t h a t of oxygen a n d t h a t of coppe r . T h e fall i n t h e e.m.f. of t h e cell is 
a t t r i b u t e d t o t h e f o r m a t i o n of a n a l loy of p l a t i n u m a n d c o p p e r w h i c h g r a d u a l l y 
b e c o m e s r i che r i n c o p p e r a s t h e d i s t r i b u t i o n of c u p r o u s s u l p h a t e t h r o u g h t h e 
e l e c t r o l y t e p roceeds . R . I m t h e r m a d e o b s e r v a t i o n s on t h e s a m e s u b j e c t ; a n d 
W . J . Miil ler a n d J . K o n i g s b e r g e r f o u n d t h e op t i ca l p r o p e r t i e s of t h e p l a t i n u m were 
n o t affected b y t h e r e a c t i o n in t h e cell, a n d t h i s does n o t s u p p o r t t h e h y p o t h e s i s 
t h a t a n a l l oy is f o rmed . H . V. T a r t a r a n d H . K . McClain refer red t h e e l ec t rode 
p o t e n t i a l t o a d s o r b e d films ; R . D . K l e e m a n a n d co -worke r s , t h e s ign of t h e e lec t r ica l 
l a y e r of a soln . i n c o n t a c t w i t h p l a t i n u m . E . R . S m i t h found t h a t t h e e.m.f. of a 
cel l w i t h t h e e l ec t rode r e a c t i o n P t C l 4 " + 2 C l ' - P t C l 6 " 4 - 2 e shows reve r s ib i l i t y ; 
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a n d t h e p l a t i nop l a t i n i - e l ec t rode w a s s t u d i e d b y V . F . Miller a n d H . Te r r ey , a n d 
E . R . S m i t h . W . M. P i e r ce s t u d i e d t h e r e l a t i o n b e t w e e n c u r r e n t a n d t i m e in a 
P t - H 2 S O 4 cell ; F . P . B o w d e n , t h e p o t e n t i a l c h a n g e s w h i c h occur d u r i n g t h e d is 
c h a r g e of e lec t r i c i ty a t b r i g h t p l a t i n u m e lec t rodes in air-free, 0-22V-H2SO4 s a t . w i t h 
h y d r o g e n or o x y g e n ; a n d T^. W . H a a s e , t h e effect of l i gh t o n t h e o x y g e n depo la r i za 
t i o n c u r r e n t of t h e F e - P t coup le . N . H a r v e y o b s e r v e d n o l u m i n e s c e n t effect d u r i n g 
t h e e lec t ro lys is of a m i n o p h t h a l i c h y d r a z i d e w i t h p l a t i n u m e lec t rodes . 

R . A b e g g a n d co-workers r e v i e w e d t h e w o r k o n t h e e.m.f. of cells w i t h t w o 
p l a t i n u m e lec t rodes w i t h a n e l ec t ro ly t e in a q . so ln . A. C B e c q u e r e l o b t a i n e d a 
difference of p o t e n t i a l w i t h a cell P t | K O H , H N O 3 | P t ; C. M a t t e u c c i , w i t h 
P t [ H 2 S O 3 ( O r K 2 S O 3 ) , HNO 3 (Or H 2 C r O 4 ) | P t ; J . H o p k i n s o n , A. W a l c k e r , 
M. F a r a d a y , a n d J . Miiller s t u d i e d s imi la r c o m b i n a t i o n s . L . B l e e k r o d e u s e d cone , 
a n d dil . soln. of p l a t in i c ch lo r ide a s e l ec t ro ly te . M. B e r t h e l o t , E . B r a n l y , F . P . D u I k 
and HJ. Moser , A . v a n E c c h e r , F . G. Henr i c i , M. H . J a c o b i , J . P . J o u l e , S. P a g l i a n i , 
F . P l z a k , J . C. PoggendorfF, F . M. R a o u l t , F . R i c h a r z , A. d e la R i v e , K . Schrebe r , 
a n d E . W a r b u r g , used o t h e r e l ec t ro ly tes . A . C. Becque re l , a n d G. Qu incke , 
obse rved a difference of p o t e n t i a l w i t h p l a t i n u m a n d s p o n g y p l a t i n u m i n cone , 
n i t r i c ac id ; C. F r o m m e w i t h h y d r o g e n i z e d p l a t i n u m a n d n i t r i c or c h r o m i c ac id ; 
C. F . Schonbe in , w i t h p l a t i n u m , a n d p l a t i n u m r u b b e d w i t h a piece of p h o s p h o r u s ; 
C. E . F a w s i t , w i t h po l i shed or h a m m e r e d p l a t i n u m , a n d a n n e a l e d p l a t i n u m in a soln. 
of p l a t i n i c ch lor ide ; J . M. G a u g a i n , i n d is t i l led w a t e r w i t h p l a t i n u m a n d p l a t i n u m 
r u b b e d w i t h s a n d - p a p e r , filter-paper, o r l i nen : a n d A . B r i n g h e n t i obse rved a n e.m.f. 
is d e v e l o p e d w h e n a l a rge e l ec t rode of p l a t i n i zed p l a t i n u m a n d a smal l one of 
s m o o t h p l a t i n u m is p l aced in a n alcohol ic so ln . of t h e c o r r e s p o n d i n g s o d i u m 
a l k o x i d e — m e t h y l , e t h y l , o r p r o p y l a lcohol . T h e c u r r e n t is n o t very c o n s t a n t , 
a n d v a r i e s w i t h t h e t i m e t h e c i r cu i t is closed, a n d w i t h t h e surface of t h e e lec t rodes . 
E . d u B o i s - R e y m o n d , H . Wi ld , R . H u n t , a n d F . Z a n t e d e s c h i obse rved a n e.m.f. is 
deve loped w h e n one of t w o e l ec t rodes of t h e s a m e size is u n d e r p r e s su re ; a n d 
E. d u B o i s - R e y m o n d , F . G. H e n r i c i , M. K r o u c h k o l l , a n d E . Becque re l , w h e n t h e 
e lec t ro ly te a b o u t one of t h e t w o e lec t rodes is a g i t a t e d . O. E r b a c h e r s t u d i e d t h e 
e x c h a n g e of ions on t h e sur face of a p l a t i n u m e lec t rode ; H . J a b l c z y n s k a -
J e d r z e j e w s k a , t h e po i son ing of t h e c a t h o d e w i t h h y d r o g e n su lph ide ; R . A u d u b e r t , 
t he inve r s ion p o t e n t i a l ; a n d R . G. v a n N a m e a n d F . F e n w i c k , H . X). K i r s c h m a n 
and co -worke r s , S. Sek ine , A. H . W r i g h t a n d F . H . Gibson , K . H o r o v i t z , a n d 
A. F . Guerasinoff, J . L . R . M o r g a n a n d O. M. L a m m e r t , T. I . Schukoff a n d co
workers , B . B r u n s a n d A. F r u m k i n , I . M. Kol thoff a n d T . K a m e d a , L*. P . H a m m e t t , 
a n d M. T h a l i n g e r a n d M. Vo lmer , t h e use of t h e p l a t i n u m e lec t rodes i n e lec t ro-
me t r i c t i t r a t i o n s . G. S. F o r b e s a n d E . P . B a r t l e t t f o u n d t h a t s o m e r e d u c i n g 
a g e n t s , a s , for e x a m p l e , fe r rous s u l p h a t e , a r s cn ious ac id , c h r o m o u s s u l p h a t e , a n d 
p o t a s s i u m fe r rocyan ide , i nc rease t h e ox id iz ing p o t e n t i a l of t h e d i c h r o m a t e ion on 
p l a t i n u m b y a m o u n t s u p t o 0-2 vo l t . N o o t h e r ox id iz ing a g e n t h a s b e e n f o u n d 
t o give a s imi la r effect. T h e p o t e n t i a l inc reases c o n t i n u o u s l y u p t o t h e p o i n t w h e r e 
all t h e d i c h r o m a t e is r e d u c e d , a n d t h e n d r o p s s u d d e n l y w h e n excess of t h e a d d e d 
r educ ing a g e n t is p r e s e n t ; a n d t h e r e a c t i o n c a n b e app l i ed t o t h e e l ec t rome t r i c 
t i t r a t i o n of a d i c h r o m a t i c soln . w i t h a fe r rous sa l t . A . C. Becque re l obse rved 
t h a t a n e lect r ic c u r r e n t is d e v e l o p e d w h e n p l a t i n u m wires a r e in se r t ed in f ru i t s a n d 
t u b e r o u s r o o t s . 

W . R . G r o v e 5 o b s e r v e d t h a t p l a t i n u m c h a r g e d w i t h h y d r o g e n a s a g a s e lectrode 
in o x y g e n is pos i t i ve ly c h a r g e d ; a n d E . B e c q u e r e l a lso f o u n d i t pos i t ive i n a i r o r 
condensed o x y g e n . F . S t r e i n t z f o u n d t h a t h y d r o g e n i z e d p l a t i n u m is e lec t ro
nega t ive t o w a r d s o r d i n a r y p l a t i n u m ; a n d R . L o r e n z a n d A. M o h n obse rved t h a t 
t he p o t e n t i a l of a h y d r o g e n e l ec t rode of 1 a t m . p ress , o n p l a t i n i zed p l a t i n u m in 
w a t e r a g a i n s t a O-liV-electrode, is 0-75 v o l t . G. M a r k o v s k y found t h a t t h e e.m.f. 
of a p l a t i n u m p l a t e i n h y d r o g e n a g a i n s t a p l a t i n u m p l a t e in gas-free su lphur i c 
acid is 0*646 v o l t ; a n d w h e n o x y g e n is s u b s t i t u t e d for h y d r o g e n , t h e c u r r e n t is 
m t h e o p p o s i t e d i r ec t ion , a n d t h e e.m.f. is 0-372 vo l t . E l e c t r o l y t i c h y d r o g e n , 
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a n d h y d r o g e n from zinc a n d su lphu r i c ac id , g ive t h e s a m e v a l u e for t h e e.m.f. ; 
a n d a s imi la r r e su l t is o b t a i n e d w i t h e lec t ro ly t i c a n d c h e m i c a l l y p r e p a r e d o x y g e n . 
T h e e.m.f. of a n oxygen cell is d i m i n i s h e d b y t h e a d d i t i o n of p l a t i n u m s u l p h a t e t o 
t h e soln. , whi l s t t h a t of t h e h y d r o g e n cell i n c r e a s e s — t h e s u m of t h e t w o r e m a i n i n g 
c o n s t a n t . T h e e.m.f. is i n d e p e n d e n t of t h e d e n s i t y a n d t e m p . , u p t o 70° , of t h e 
gas . F . F o r s t e r obse rved t h a t t h e p o t e n t i a l c o m m u n i c a t e d b y o x y g e n t o p l a t i n u m 
is cha rac t e r i s t i c of a chemica l c o m p o u n d — a p l a t i n u m o x i d e ; a n d t h a t t h e e.m.f. 
of hyd rogen t o w a r d s o x y g e n b e t w e e n p l a t i n i zed e l ec t rodes d e p e n d s o n t h e e l ec t rode 
m a t e r i a l . G. N . Lewis showed t h a t t h e e.m.f. of t h e g a s cell is less t h a n co r re 
sponds w i t h t h e f o r m a t i o n of t h e w a t e r , a n d h e n c e t h e v a l u e 1-14 v o l t o b s e r v e d 
b y N . T . M. Wi l smore , V. Czep insky , a n d E . Bose a t 25° a n d 1 a t m . p ress , is t o o 
h igh . T h e sub jec t w a s d iscussed b y R . A b e g g a n d J . F . Spence r , K . B e n n e w i t z 
a n d W. Schieferdecker , S. J . F r e n c h a n d L.. K a h l e n b e r g , G. G r u b e a n d H . R e i n h a r a t , 
F. H a b e r , R . Koh lc r , R . Seeliger a n d M. R e g e r , a n d J . B . W e s t h a v e r . Gas-cel ls 
w i th p l a t i n u m e lec t rodes were s t u d i e d b y W . B e e t z , R . H o b e r , J . A. K e n d a l l , 
Li. Mond a n d C. L a n g e r , H . F . Mor ley , J . P i e p e r , L o r d R a y l e i g h , C. F . S c h o n b e i n , 
and M. Tha l inge r a n d M. V o l m e r ; a n d Z. S z a b o , a n d .T. J . H e r m a n s , t h e cell 
P t I H2,W1 HCl I W 3HCL 2H 2 I T t , a t 25° . 

C. F . Schonbe in observed t h a t p l a t i n u m in w a t e r c o n t a i n i n g ozone , ch lo r ine , 
b r o m i n e , or iodine is e l ec t ronega t ive t o w a r d s p l a t i n u m in dis t i l led w a t e r . F . Schu lze -
Berge found t h a t p l a t i n u m s a t u r a t e d w i t h h y d r o g e n is e l ec t ropos i t ive , a n d o n c o n t a c t 
w i t h ozone is e l ec t ronega t ive t o a p l a t i n u m p l a t e in a i r . T h e p o t e n t i a l difference 
decreases w i t h t i m e , b u t does n o t v a n i s h c o m p l e t e l y . I n ch lo r ine , p l a t i n u m is 
e lec t ropos i t ive t o silver. Accord ing t o R . L u t h e r a n d J . K . H . Ing l i s , "when t h e 
a n o d e l iqu id of a n e lec t ro ly t ic cell c o n t a i n s a s t r o n g oxid izer , a n d a p l a t i n u m 
e lec t rode dix>ping in i t is c o m b i n e d w i t h a ca lomel e l ec t rode , t h e e.m.f. is a b o u t 1-1 
vo l t s . T h e oxidizer is supposed t o b e ozone . Dif ferent ac ids s a t u r a t e d w i t h ozone 
g ive u n d e r s imi lar cond i t ions , a n d w i t h i n n a r r o w l imi t s , t h e s a m e e.m.f. E l e c t r o d e s 
c h a r g e d w i t h oxygen g ive a s o m e w h a t lower v a l u e , w h i l s t a c h a r g e of h y d r o g e n 
ra ises t h e ox ida t i on p o t e n t i a l . T h e inc rease p r o d u c e d b y h y d r o g e n soon passes 
a w a y , a n d t h e e lec t rode rega ins i t s n o r m a l v a l u e . T h e e l ec t rode c a n b e freed f rom 
e i the r o x y g e n or h y d r o g e n b y a m i x t u r e of fe r rous or ferr ic sa l t s . T h e ozone g a s 
cells were s t u d i e d b y A. B r a n d , O. M u m m , S. J a h n , a n d L . Gra f enbe rg ; ox id iz ing 
g a s cells b y C. F r e d c n h a g e n ; a n d t h e Vo l t a effect in w a t e r v a p o u r b y E . D u b o i s . 

Acco rd ing t o W . R . Grove , t h e sequence of t h e e.m.ff. of p l a t i n u m foil c h a r g e d 
w i t h different gases , so a r r a n g e d in t h e series t h a t p l a t i n u m c h a r g e d w i t h a g iven 
gas is pos i t ive t o w a r d s p l a t i n u m c h a r g e d w i t h one of t h e p reced ing gases in t h e 
series is : ch lo r ine , b romine , iodine , oxygen , n i t r i c ox ide , c a rbon d iox ide , n i t r o g e n , 
c a m p h o r , e t h e r e a l oils, e t h y l e n e , e the r , a lcohol , s u l p h u r , p h o s p h o r u s , c a r b o n 
m o n o x i d e , a n d h y d r o g e n . B . O. Pe i r ce o b s e r v e d t h a t t h e n a t u r e of t h e l iqu id 
h a s a g r e a t influence o n t h e e m.f. of a n y c o m b i n a t i o n of t w o gases in t h e g a s 
cell . 

A t o r d i n a r y t e m p , t h o r e l a t i v e e.m.f. w i t h w a t e r a n d h y d r o g e n a n d o x y g e n is O-874 ; 
n i t r o u s o x i d o , 0-790 ,- c a r b o n diaxi<lo, 0-981 ; n i t r i c o x i d e , 0-933 ; a i r , 0-807 ; w a t e r , 
0-807 ; a n d c a r b o n m o n o x i d e , 0-404 ; w i t h di l . s u l p h u r i c ac id , a n d h y d r o g e n a n d o x y g e n , 
0-926 ; h y d r o g e n a n d c a r b o n d i o x i d e , 0-892 ; a n d h y d r o g e n a n d n i t r i c o x i d e , 0-768 ; w i t h 
h y d r o g e n a n d o x y g e n a n d a so ln . of s o d i u m s u l p h a t e , 0-698 ; i n a so ln . of p o t a s s i u m su l 
p h a t e , 0-698 ; w i t h a soln . of z inc s u l p h a t e , a n d h y d r o g e n a n d o x y g e n , 0-771 ; h y d r o g e n 
a n d c a r b o n d i o x i d e , 0-82O ; a n d h y d r o g e n a n d n i t r i c o x i d e , 0-860 ; w i t h w a t e r a n d i o d i n e 
a n d b r o m i n e , O-335 ; w i t h a so ln . of s o d i u m b r o m i d e , a n d h y d r o g e n a n d b r o m i n e , 1-252 ; 
w i t h a so ln . of p o t a s s i u m b r o m i d e , a n d h y d r o g e n a n d b r o m i n e , 1-253 ; a n d o x y g e n a n d 
b r o m i n e , O-5OO ; a soln . of p o t a s s i u m iod ide , a n d o x y g e n a n d iod ine , 0-057, a n d h y d r o g e n 
a n d i o d i n e , 0-861 ; w i t h di l . h y d r o c h l o r i c ac id , a n d h y d r o g e n a n d n i t r i c o x i d e , 0-765 ; 
h y d r o g e n a n d o x y g e n , 0-855 ; a n d h y d r o g e n a n d ch lo r i n e , 1-360 ; w i t h a so ln . of p o t a s s i u m 
c h l o r i d e , a n d h y d r o g e n a n d c h l o r i n e , 1-39O ; a n d w i t h a so ln . of s o d i u m c h l o r i d e , a n d 
h y d r o g e n a n d ch lo r i ne , 1-390 ; o x y g e n , 0-760 ; c a r b o n d i o x i d e , 0-846 ; a n d n i t r i c o x i d e , 
0'7SO. A t a t e m p , b e t w e e n 75° a n d 80°, w i t h w a t e r , a n d h y d r o g e n a n d o x y g e n , 0-828 ; 
nitr ic o x i d e , 0-945 ; c a r b o n d i o x i d e , 0-875 ; n i t r o u s o x i d e , 0-780 ; a n d w a t e r , 0-954. 
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W . B e e t z f o u n d t h e r e l a t i ve e.m.f. i n v o l t s of p l a t i n u m e lec t rodes in different 
gases t o b e 3*49 in o x y g e n a g a i n s t w a t e r ; 23*98 in h y d r o g e n a g a i n s t o x y g e n ; 2 0 4 8 
in h y d r o g e n a g a i n s t w a t e r ; 12*12 i n h y d r o g e n a g a i n s t c a r b o n m o n o x i d e ; 16-37 in 
c a r b o n m o n o x i d e a g a i n s t b r o m i n e ; 28*32 i n h y d r o g e n a g a i n s t b r o m i n e ; 9-5O in 
a i r a g a i n s t ch lo r ine ; 30*25 i n h y d r o g e n a g a i n s t ch lo r ine ; a n d 2 O 5 0 in h y d r o g e n 
a g a i n s t a i r ; w h i l s t for p l a t i n i z e d p l a t i n u m i n t h e fol lowing gases a g a i n s t p l a t i n u m 
c h a r g e d w i t h h y d r o g e n in d i l . s u l p h u r i c ac id , h e found t h e r e l a t i v e va lue s : in 
ch lo r ine , —46*6 ; i n b r o m i n e , —32*3 ; in oxygen , —16*1 ; in iodine , —15-8 ; in 
n i t r o u s ox ide , —5*3 ; i n c y a n o g e n , —5*0 ; in c a r b o n d iox ide , —3*8 ; in n i t r i c 
ox ide , —2*1 ; i n a i r , —2-O ; in c a r b o n d i s u l p h i d e , 1*7 ; in m e t h a n e , 6*7 ; in 
p h o s p h o r u s v a p o u r , 16*1 ; i n c a r b o n m o n o x i d e , 28-5 ; in h y d r o g e n su lph ide , 
69*(); a n d in h y d r o g e n , 81*4. S m o o t h p l a t i n u m gives n e a r l y t h e s a m e va lue s . 
V. H o e p e r found t h e p o t e n t i a l of a p l a t i n u m p l a t e c h a r g e d w i t h c a r b o n m o n 
ox ide a g a i n s t a soln. of c u p r o u s ch lo r ide in h y d r o c h l o r i c ac id t o be —0*78 t o 
—0*72 v o l t . 

J . G. D a v i d s o n m e a s u r e d t h e c o n d u c t i v i t y of a b u n s e n flame i n t o wh ich a soln. 
of sa l t h a s b e e n in jec ted b y m e a s u r i n g t h e c u r r e n t p r o d u c e d b y an e.m.f. of 4CK) 
vol t s . I o n i z a t i o n of t h e sa l t occurs on ly w h e n t h e p l a t i n u m c a t h o d e c o a t e d w i t h 
sa l t a t t a i n s t h e t e m p , of t h e flame. T h e m e t a l r e t a i n s t h e sa l t in a solid s t a t e for a 
long t i m e . T h e c u r r e n t inc reases w h e n t h e d i s t a n c e b e t w e e n t h e e l ec t rodes is 
dec reased , a n d va r i e s 'with t h e pos i t i on of t h e a n o d e . W h e n t h e a n o d e is c o a t e d 
w i t h t h e sa l t i n s t e a d of t h e c a t h o d e , o n l y a b o u t a q u a r t e r of t h e c u r r e n t is o b t a i n e d . 
T h e t e m p , of t h e flame or s a l t p r a c t i c a l l y d e t e r m i n e s t h e c o n d u c t i v i t y of t h e flame. 
N u m e r o u s ions a r e fo rmed in t h e i n n e r cone of a p u r e flame, b u t t h e y r e c o m b i n e 
in t h e reg ion i m m e d i a t e l y a b o v e . T h e s u b j e c t w a s i n v e s t i g a t e d b y F . V. Bossche , 
K. v o n Hass l inge r , G. M o r e a u , a n d E . W i e d e m a n n a n d U . E b e r t . 

C R . A. W r i g h t a n d C. T h o m p s o n o b s e r v e d t h a t a n e lect r ic c u r r e n t is deve loped 
w h e n a t h i n l a y e r of s p o n g y p l a t i n u m is s i m u l t a n e o u s l y exposed t o t h e a c t i o n of 
air a n d a soln . of b r ine . T h e o t h e r e l ec t rode is s u b m e r g e d in t h e l iqu id . S p o n g y 
p l a t i n u m g ives a l a rge r c u r r e n t t h a n does p l a t i n u m foil. T h e u p p e r p l a t e a b s o r b s 
a film of o x y g e n wh ich u n i t i n g w i t h t h e m e t a l g e n e r a t e s a n e lect r ic c u r r e n t . 
W . G. H a n k e l n o t e d t h a t e l ec t r i c i ty is d e v e l o p e d w h e n w a t e r is d r o p p e d i n t o a 
p l a t i n u m d i sh . 

H . D a v y 6 p l aced p l a t i n u m b e t w e e n e l ec t ropos i t ive gold a n d e l ec t ronega t ive 
r h o d i u m in t h e e l e c t rochemica l ser ies in di l . s u l p h u r i c ac id ; a n d S. Mar ian in i 
placed i t b e t w e e n t e l l u r i u m a n d gold in s e a - w a t e r acidified w i t h s u l p h u r i c ac id . 
The gene ra l e l e c t r o n e g a t i v e c h a r a c t e r of p l a t i n u m in v a r i o u s soln. w a s n o t e d b y 
A. R . A r r o t , A . A v o g a d r o a n d I . Miche lo t t i , A. O. Becque re l , E . Beeque re l , M. F a r a 
d a y , G. F . F e c h n e r , J . M. G a u g a i n , G. Gore , M. H . J a c o b i , L . K a h l e n b e r g , K. L e n z 
a n d A. SaweljefE, B . N e u m a n n , J . C. PoggendoriT, A . d e la R i v e , O. Sca rpa , 
C F . S c h o n b e i n , W . S k e y , F . S t r e i n t z , A : W a l c k e r , a n d C. R . A. W r i g h t and 
C. T h o m p s o n . 

T h e c o n t a c t p o t e n t i a l of p l a t i n u m w a s s t u d i e d b y W . E n d e ; 7 a n d t h e p o l a r i t y 
of a p l a t i n u m cell, b y F . S t r e i n t z . T h e e l e c t r o m o t i v e force of p l a t i n u m a n d 
hydrogenized p l a t i n u m w a s s t u d i e d b y J . A . K e n d a l l , a n d A. Schlu ig in a n d 
A. F r u m k i n ; of p l a t i n u m a g a i n s t p o t a s s i u m a m a l g a m w i t h a soln. of p l a t in i c 
chlor ide a s e l ec t ro ly t e , b y J . P . J o u l e , J . R e g n a u l d , a n d C. W h e a t s t o n e ; a n d 
w i t h di l . s u l p h u r i c ac id a s e l ec t ro ly t e , b y W . B e e t z , a n d J . G o o d m a n . T h e 
e.m.f. of p l a t i n u m a g a i n s t s o d i u m a t —80° -was found b y E . D o r n a n d B . Vol lmer 
t o b e 3*018 v o l t s ; a n d E . C o r m i n a s g a v e -with s o d i u m h y d r o x i d e a s e lec t ro ly te , 
3*0 v o l t s ; w i t h f u m i n g h y d r o c h l o r i c ac id , 3*2 v o l t s ; w i t h di l . su lphu r i c ac id 
(3 : 10), 3*3 v o l t s ; s o d i u m n i t r a t e a n d s u l p h u r i c ac id (3 : 10), 3*3 v o l t s ; cone, 
soln. of p o t a s s i u m c h l o r a t e , 3*5 vo l t s , t h e s a m e soln . -with s u l p h u r i c ac id (13 : 6), 
3-6 vo l t s , a n d t h e s a m e so ln . w i t h f u m i n g h y d r o c h l o r i c ac id (1 : 1), 3-6 vo l t s ; 
cone. soln. of p o t a s s i u m d i c h r o m a t e w i t h s u l p h u r i c ac id (10 : 3) , 3*8 vo l t s ; fuming 
n i t r ic ac id , 3*8 v o l t s ; c o n e . so ln . of p o t a s s i u m p e r m a n g a n a t e , 4*0 vo l t s , t h e s a m e 
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w i t h su lphur i c ac id (10 : 3) , 4-5 vo l t s , or (55 : 50) , 4-5 v o l t s . O b s e r v a t i o n s w e r e 
m a d e b y G. Oesterfeld . 

G. W i e d e m a n n , 8 a n d W . L o e w e n s t e i n h a v e s u m m a r i z e d o b s e r v a t i o n s o n t h e 
e.m.f. of cells of p l a t i n u m a g a i n s t m a n y e l e m e n t s i n v a r i o u s e l ec t ro ly t e s . T h e 
e.m.f. of p l a t i n u m a g a i n s t copper i n v a r i o u s e l ec t ro ly te s w a s m e a s u r e d b y 
H . E . A r m s t r o n g , E . B e c q u e r e l , W . B e e t z , E . B i c h a t a n d R . B l o n d l o t , F . B r a u n , 
H . Buff, J . P . J o u l e , M. K r o u c h k o l l , L . M o n d a n d C. L a n g e r , A . v o n O b e r b e c k , 
S. Pag l i an i , H . Pe l l a t , J . C. Poggendorff , F . M. R a o u l t , F . S t r e i n t z , D . T o m m a s i , 
a n d C. R . A. W r i g h t a n d C. T h o m p s o n ; l ikewise w i t h s i lver , b y E . B i c h a t a n d 
a n d R . B l o n d l o t , E . B r a n l y , F . B r a u n , W . Hi t to r f , J . P . J o u l e , R . L u t h e r , 
J . C. Poggendorff , a n d E . J . R o b e r t s ; a n d go ld , b y E . B e c q u e r e l , F . B r a u n , 
a n d F . M. R a o u l t . O. E r b a c h e r m e a s u r e d t h e e.m.f. of p l a t i n u m a g a i n s t p o l o n i u m . 
G. Gore m e a s u r e d t h e e.m.f. of p l a t i n u m a g a i n s t m a g n e s i u m w i t h a soln . of m a n y 
e lec t ro ly tes ; a n d of p l a t i n u m a g a i n s t z i n c o r z inc a m a l g a m w i t h d i l . s u l p h u r i c 
ac id as i n A. Smee ' s cell w a s s t u d i e d b y W . B e e t z , E . B r a n l y , R . B . Clif ton, 
C. F r o m m e , G. Gugl ie lmo, J . P . J o u l e , R . T . L a t t e y a n d M. W . P e r r i n , J . Miesler , 
L». Mond a n d C L a n g e r , F . P a s c h e n , J . H . P a t e r s o n , F . R i c h a r z , R . R u e r , F . T o d t , 
C. W h e a t s t o n e , M. S t r a u m a n i s a n d co -worke r s , a n d W . Wolff. B . C. D a m i e n 
obse rved t h a t w i t h a m a l g a m a t e d z inc , a s t h e c o n c e n t r a t i o n of t h e s u l p h u r i c ac id 
fell f rom 92 t o 30, a n d O p e r cen t . , t h e e.m.f. rose f rom 1-264 t o 1-345 vo l t , 
a n d t h e n fell t o 1-083 vo l t . C. R . A . W r i g h t a n d C. T h o m p s o n o b s e r v e d t h a t 
w i t h p l a t i n u m sponge or p l a t i n u m b l ack , i n a i r , "with ac id of t h e c o n c e n t r a t i o n s 
1 : IO, 1 : 20, a n d 1 : 40, t h e r e spec t i ve v o l t a g e s w e r e 1-750, 1-628, a n d 1-681 ; 
a n d if some pe r su lphur i c ac id is p r e s e n t , F . R i c h a r z g a v e 2-06. O b s e r v a t i o n s w i t h 
o t h e r oxid iz ing a g e n t s were m a d e b y R . R u e r , a n d w i t h z inc s u l p h a t e soln . b y 
J . G u b k i n , A. v o n Oberbeck , a n d C. H o c k i n a n d H . A . T a y l o r . A. C r o v a s t u d i e d 
t h e effect of t e m p . ; a n d J . T h o m s o n , a n d P . A . F a v r e , t h e t h e r m a l v a l u e of t h e 
r eac t i on in t h e cell. 

W . R . Grove ' s cell is of t h e t y p e P t | H N O 3 9 H 2 S O 4 | Zn , a n d i t w a s s t u d i e d b y 
W . B e e t z , O. B e h r e n d , R . B o t t g e r , E . B r a n l y , H . Buff, R . B . Clifton, C. F r o m m e , 
C. A. Gruel , R . IhIe , J . P . J o u l e , A. K o n i g , R . K o h l r a u s c h , J . H . K o o s e n , J . Miesler, 
S. F . B . Morse , F . Pe t ru sche f sky , J . C. Poggendorff , K . P r z i b r a m , a n d J . R e g n a u l d . 
T h e t h e o r y of t h e cell w a s s t u d i e d b y F . H a b e r ; a n d t h e t h e r m a l v a l u e of t h e 
r e a c t i o n s in t h e cell b y J . T h o m s e n , P . A. F a v r e , a n d M. B e r t h e l o t . Cells of t h i s 
t y p e -with o t h e r e l ec t ro ly tes w e r e s t u d i e d b y W . B e e t z , F . B r a u n , H . Buff, 
N . J . Cal lan , R . B . Clifton, A. Crova , B . C. D a m i e n , E . D o r n a n d B . Vol lmer , A. v o n 
E c c h e r , G. Gore , E . F . H e r r o u n , J . P . J o u l e , J . H . K o o s e n , M. K u g e l , A. P . L a u r i e , 
S. P a g l i a n i , F . P a s c h e n , J . C. Poggendorff , A . R i g h i , H . N . W a r r e n , a n d C. W h e a t -
s t o n e . C o m b i n a t i o n s of c a d m i u m a n d p l a t i n u m -with v a r i o u s e l ec t ro ly t e s were 
s t u d i e d b y W . D . Banc ro f t , F . B r a u n , G. Gore , A . P . L a u r i e , L . M o n d a n d C. L a n g e r , 
A . v o n Obe rbeck , J . C. Poggendorff , a n d C. R . A . W r i g h t a n d C. T h o m p s o n . Cells 
w i t h p l a t i n u m a n d m e r c u r y w i t h v a r i o u s e l ec t ro ly tes were s t u d i e d b y W . I>. B a n 
croft , G. J . B u r c h a n d V. H . Veley, F . Doleza lek , F . F o r s t e r , E . H e y n a n d O. B a u e r , 
R . Ih Ie , R . L u t h e r , W . M u t h m a n n a n d F . F r a u e n b e r g e r , B . N e u m a n n , R . P e t e r s , 
J . C. Poggendorff , F . R i c h a r z , a n d C. R . A. W r i g h t a n d C. T h o m p s o n . 

E . B r a n l y , a n d G. Gore s t u d i e d c o m b i n a t i o n s of p l a t i n u m w i t h a l u m i n i u m i n 
v a r i o u s e l ec t ro ly t e s ; A . B a r t o l i a n d G. P a p a s o g l i , P . Bechtereff, W . E . Case, 
V. K a r p e n , A . N a c c a r i a n d M. B a l l a t i , F . P a s c h e n , a n d S. P . T h o m p s o n , of p l a t i n u m 
w i t h c a r b o n ; F . G. Wick , of p l a t i n u m w i t h s i l i con ; H . E . A r m s t r o n g , W . E . Case , 
A. Mazzucchel l i , S. P a g l i a n i , H . P e l l a t , J . C. Poggendorff , a n d S. Sk inne r , of p l a t i n u m 
w i t h t in ; F . B r a u n , B . C. D a m i e n , W . Hi t to r f , R . M. R a o u l t , F . S t r e i n t z , a n d 
G. T a m m a n n a n d E . J a n c k e l , of p l a t i n u m w i t h l ead ; W . Hi t to r f , a n d A. Be rnou l l i , 
of p l a t i n u m -with c h r o m i u m ; J . C. Poggendorff , of p l a t i n u m w i t h a n t i m o n y ; 
J . C. Poggendorff , a n d G. J . B u r c h a n d V. H . Veley , of p l a t i n u m w i t h b i s m u t h ; 
E . B r a n l y , W . Hi t to r f , J . P . J o u l e , J . C. Poggendorff , a n d L . S c h o n n , of p l a t i n u m 
w i t h i ron ; W . Hi t to r f , of p l a t i n u m w i t h coba l t ; W . Hi t to r f , a n d V. O . K r e n i g 
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a n d V. N . U s p e n s k a y a , of p l a t i n u m w i t h n i cke l ; a n d K . F . San , of p l a t i n u m a n d 
rhodamine-B. 

A few cases h a v e been e x a m i n e d w h e n m o l t e n c o m p o u n d s h a v e b e e n e m p l o y e d 
a s e l ec t ro ly t e : t h u s , H . D a v y ° e m p l o y e d m o l t e n l e ad ox ide w i t h z inc a n d p l a t i n u m 
e lec t rodes ; M. F a r a d a y , m o l t e n p o t a s s i u m c h l o r a t e or n i t r a t e , s o d i u m s u l p h a t e or 
p h o s p h a t e , l e ad ox ide o r iod ide , a n d b i s m u t h ox ide w i t h p l a t i n u m a n d coppe r 
e lec t rodes , a n d m o l t e n s i lver n i t r a t e or ch lo r ide w i t h p l a t i n u m a n d i ron e lec t rodes . 
R . F a b i n y i a n d G. F a r k a s , A . C. Becque re l , T . A n d r e w s , a n d W . N e g b a u r e m p l o y e d 
a n u m b e r of o t h e r c o m b i n a t i o n s . P . L u k i r s k y a n d co-workers o b s e r v e d t h a t in 
t h e e lec t ro lys is of c ry s t a l s of s o d i u m ch lor ide w i t h a p l a t i n u m a n o d e , p l a t i n i c or 
some lower ch lo r ide is fo rmed . 

W . D i t t e n b e r g e r a n d R . D i e t z 1 0 f o u n d t h e transport n u m b e r of p l a t i n u m in 
soln. c o n t a i n i n g 0-0493, 0*0096, a n d 0-00052 g r m . of p l a t i n u m p e r c . c , dec reases 
w i t h c o n c e n t r a t i o n , be ing r e spec t ive ly 0-137,0*113, a n d 0 -075 ; for so ln . of P t C l 4 - H 2 O , 
or poss ib ly H 2 L P t C l 4 ( O H ) 2 ] , W . H i t t o r f a n d H . S a l k o w s k y g a v e 0 1 4 6 t o 0 1 2 6 for 
t h e t r a n s p o r t n u m b e r of t h e a n i o n ^ P t C l 4 O , a n d 0-854 t o 0-874 for t h e H 2 - c a t i o n ; 
a n d W . H i t t o r f g a v e for soln. of s o d i u m c h l o r o p l a t i n a t e , 0-562 for t h e P t C l 6 - a n i o n , 
a n d 0-438 for t h e N a - c a t i o n . A . Mio la t i g a v e 61-5 for t h e speed of m i g r a t i o n 
of ^ [ P t C l 4 ( O H ) 2 ] " ; a n d P . W a l d e n , 53-4 for [ P t ( C y S ) 6 I . 

F . H a b e r g a v e 1 0 _ 1 4 ° t o 1 O - 1 5 0 for t h e e lec t ro ly t i c s o lu t ion pressure of p l a t i n u m ; 
a n d "B. N e u m a n n g a v e 4 X 1 0 ~ 3 6 a t m . F . Glase r a lso r e m a r k e d o n t h e h i g h soln. 
press , of p l a t i n u m in soln . of p o t a s s i u m c y a n i d e . E . Bose d i scussed t h e equi l i 
b r i u m : PtmetaiH-Pt'>***^=i2Pt**, a n d W . M o l d e n h a u e r , t h e t h e r m a l c h a n g e s in t h e 
r eac t ion . H . H e r w i g f o u n d 0-000395 f a r a d s a r e n e c e s s a r y for t h e d i s cha rge of t h e 
condense r cell : P t | H 2 O | P t . T h e s u b j e c t w a s d i scussed b y J . Bi l l i tzer , a n d 
S. Li. Bige low. 

C. F . Schonbe in , a n d A. B r e s t e r o b s e r v e d t h e f o r m a t i o n of h y d r o g e n on a 
p l a t i n u m c a t h o d e h i n d e r s t h e e lec t ro lys is . F . F o r s t e r a n d A . P i g u e t obse rved 
t h a t of al l t h e m e t a l s so far i n v e s t i g a t e d t h e c a t h o d e p o t e n t i a l of p la t in ized p l a t i n u m 
for t h e d i s cha rge of h y d r o g e n is t h e smal l e s t . W . A . Caspa r i , a n d A . Coehn g a v e 
0-09 v o l t for t h e h y d r o g e n OVerVOltage on p l a i n p l a t i n u m c a t h o d e s ; H . G. Moller, 
0 0 8 v o l t ; A . Thie l a n d co -worke r s , a n d E . B r e u n i n g , 0 0 6 t o 0-08 vo l t ; 
and E . Mul ler , a n d W . D . H a r k i n s , 0-01 v o l t a t 12°. F o r p l a t i n i zed p l a t i n u m , 
A. Coehn, a n d W . A. Caspa r i g a v e 0-005 v o l t ; W . D . H a r k i n s , 0 0 0 2 v o l t ; E . Muller , 
0 0 1 v o l t ; A . Thie l a n d E . B r e u n i n g , u p t o 0-0001 v o l t ; a n d J . Tafel , 0 0 7 vo l t w i t h 
a c u r r e n t of 1 a m p e r e . G. C a r r a r a o b s e r v e d 0-02 t o 0-04 vo l t in JV-H 2 SO 4 a n d 
0 1 v o l t i n i V - K O H , a n d 0 1 0 v o l t i n .ZV-H2SO4 i n m e t h y l a lcohol , a n d 0-05 vo l t 
in e t h y l a lcohol . F . P . B o w d e n a n d E . K . R i d e a l , A. S lygin a n d co-workers , 
E . l^iebreich a n d W . W i e d e r h o l t , N . Koboseff a n d N . I . Nekrassoff, I . Z lo towsky , 
A. L . F e r g u s o n a n d G. M. Chen , J . A . V. B u t l e r a n d G. A r m s t r o n g , F . T . C h a n g 
and H . W i c k , A . L . F e r g u s o n a n d G. M. Chen , A . L . F e r g u s o n a n d G. D u b p e r n e l l , 
A. F r u m k i n a n d A. Schl igin , S. G la s s tone , W . I>. H a r k i n s a n d H . 8 . A d a m s , 
G. R . H o o d a n d F . C. Krauskoff , V . V. Ipateeff a n d co-workers , M. K n o b e l , 
E . L icb re ich a n d W . W i e d e r h o l t , F . Meun ie r , T . O n o d a , P . P . Porfiroff, 
P . S e d e r h o l m a n d C. B e n e d i c k s , A. S m i t s , a n d P . S. T u t u n d z i c s t u d i e d t h e 
subjec t . F . Kau f l e r s h o w e d t h a t t h e c a t h o d e a t w h i c h t h e r e is a n o v e r v o l t a g e 
of h y d r o g e n m u s t be local ly h e a t e d m o r e t h a n is t h e case w i t h n o h y d r o g e n 
overvo l t age , a n d t h e supe r io r r e d u c i n g p o w e r of t h e fo rmer m a y be d u e t o 
t h e e l eva t ed t e m p . H e f o u n d t h a t b e n z o p h e n o n e a n d a c e t o p h e n o n e were n o t 
r educed if n o h e a t i n g c u r r e n t b e e m p l o y e d , b u t i t d i d occur w i t h a h e a t i n g 
cu r r en t . T h e p o t e n t i a l of t h e h e a t e d e lec t rode is r a t h e r lower t h a n t h a t of t h e 
u n h e a t e d one . C. Mar ie s t u d i e d t h e effect of t h e v i scos i ty of t h e e lec t ro ly te o n t h e 
overvo l tage of h y d r o g e n . P . S e d e r h o l m a n d C. B e n e d i c k s s t u d i e d t h e effect of 
c u r v a t u r e o n t h e o v e r v o l t a g e ; H . T . B e a n s a n d L.. P . H a m m e t t , t h e h y d r o g e n 
electrode ; I . S l e n d y k a n d P . H e r a s y m e n k o , t h e s e p a r a t i o n of h y d r o g e n f rom 
p l a t i n u m c a t h o d e s ; a n d P . H e r a s y m e n k o a n d I . S l e n d y k s t u d i e d t h e effect of 
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t r a c e s of r u t h e n i u m , r h o d i u m , p a l l a d i u m , a n d i r i d i u m o n t h e h y d r o g e n o v e r v o l t a g e 
of p l a t i n u m ; a n d A. G o r o d e t z k a y a a n d B . Kabanoff , t h e c o n t a c t ang le of t h e h y d r o g e n 
b u b b l e s . N . T h o n e lec t ro lyzed soln. of p l a t i n u m sa l t s w i t h a n e l ec t rode of r a r e 
ga s . N . Koboseff a n d N . I . Nekrassoff s t u d i e d t h e emiss ion of e l ec t rons d u r i n g t h e 
c a t h o d e po la r i za t ion of p l a t i n u m ; M. O. C h a r m a n d a r i a n a n d B . I . P e r v u s c h i n , 
t h e e lec t rok ine t ic p o t e n t i a l ; a n d R . K o h l e r , t h e effect of occ luded h y d r o g e n o n t h e 
r e d u c t i o n p o t e n t i a l . C. O. H e n k e a n d O. W . B r o w n obse rved n o r e l a t i o n s h i p 
b e t w e e n t h e c a t a l y t i c a c t i v i t y of m e t a l s a n d t h e i r ove r vo l t ages ; A . Sie v e r t s a n d 
P . Luegg , n o effect of a - n a p h t h o q u i n o l i n e o n t h e p o t e n t i a l of h y d r o g e n s e p a r a t i o n 
on p l a t i n u m ; a n d J . M. O r t a n d M. H . R o e p k e , t h e effect on soln. of s u g a r . 

A. Coehn a n d Y . O s a k a o b s e r v e d t h a t t h e o x y g e n overvo l tage of a p l a in 
p l a t i n u m a n o d e is v e r y h igh , for i t is 1*67 vo l t s , a n d t h a t of a p l a t i n i z e d p l a t i n u m 
a n o d e is 1-47 vo l t s . G. T a m m a n n a n d F . R u n g e , P . S. T u t u n d z i c , J . A . V . B u t l e r a n d 
co-workers , T . O n o d a , S. G la s s tone a n d A. H i c k l i n g , A. D . G a r r i s o n a n d J . F . Li l ley , 
I I . M. Cassel a n d E . K r u m b e i n , E . T o m m i l a , a n d F . Glaser m a d e o b s e r v a t i o n s 
on t h e sub jec t , a n d F . H a b e r r e p o r t e d t h e f o r m a t i o n of s o m e h y d r o g e n d iox ide 
a t t h e a n o d e . F . F o r s t e r a n d A. P i g u e t f o u n d t h a t t h e r a t e of inc rease of t h e 
a n o d e p o t e n t i a l of p l a t i n u m in 2iV-KLOH, o r 2AT-H2SO4 , is g r e a t e r t h a n i t is w i t h 
p a l l a d i u m , i r id ium, i ron, a n d n icke l . T h e s u b j e c t w a s s t u d i e d b y V. V . P i t s c h e t a , 
A. R i u s , a n d F . P . B o w d e n . T h e e lec t ro ly t i c v a l v e a c t i o n w a s s t u d i e d b y E . N e w -
b e r y . L«. W . H a a s e obse rved t h a t t h e oxygen d e p o l a r i z a t i o n c u r r e n t is f a v o u r e d b y 
d a r k n e s s . A . P . Rol le t , a n d J . W . Sh ip l ey a n d C F . Goodeve s t u d i e d a l t e r n a t i n g 
c u r r e n t e lectrolysis w i t h p l a t i n u m , coppe r , a n d s i lver e l e c t r o d e s ; a n d V. Cupr , 
ox ida t i on - r eac t i ons a t t h e p l a t i n u m a n o d e . 

L . Arons emphas i zed t h e f ac t t h a t w i t h p l a t i n u m e lec t rodes i t r equ i r e s a v e r y 
feeble e.m.f. t o deve lop h y d r o g e n a n d o x y g e n in t h e e lec t ro lys is of su i t ab l e a q . 
soln. D . Re ich ins t e in o b s e r v e d t h a t t h e f o r m a t i o n of h y d r o g e n on a p l a t i n u m 
c a t h o d e p roceeds m o r e r a p i d l y t h a n is t h e case w i t h o x y g e n on a p l a t i n u m a n o d e 
u n d e r q u i t e s imi lar cond i t i ons . A. Coehn found t h e revers ib le p r o d u c t i o n of 
h y d r o g e n on p la t in i zed p l a t i n u m is 1-08 vo l t . K . B e n n e w i t z o b s e r v e d t h a t t h e 
decompos i t ion potent ia l of sulphuric acid w i t h r o t a t i n g p la t in i zed e l ec t rodes is 
1-46 v o l t s . T h e d e c o m p o s i t i o n a t t h i s p o t e n t i a l is supposed t o occu r o n l y a t c e r t a i n 
p o i n t s o n t h e e lec t rode , a n d t o b e c o m e genera l a t a vo l t age b e t w e e n 1*50 a n d 1*63. 
P r e v i o u s i n v e s t i g a t o r s obse rved b r e a k s a t 1*47 a n d 1-95 vo l t s i n t h e c u r v e s r e p r e 
s e n t i n g t h e v a r i a t i o n of t h e vo l t age a n d t h e c h a n g e of e.m.f. i n t h e e lec t ro lys is of 
su lphu r i c ac id , b u t t h e s e b r eaks were n o t obse rved w i t h t h e r o t a t i n g e l ec t rodes . 
T h e r e is a b r e a k a t 2-20 vo l t s w i t h a soln. of a lka l i h y d r o s u l p h a t e i n cone , s u l p h u r i c 
ac id -which is s u p p o s e d t o r ep re sen t t h e f o r m a t i o n of p e r s u l p h u r i c ac id : 2 H S O 4 ' 
^ H 2 S 2 O 8 4 - 2 0 . T h e b r e a k a t 1-08 vo l t s w a s obse rved o n l y w i t h s t a t i o n a r y 
e lec t rodes , a n d i t is connec t ed w i t h t h e pa s s iv i t y of t h e m e t a l . T h e r e is a b r e a k 
a t 0*76 v o l t w i t h b o t h s t a t i o n a r y a n d r o t a t i n g e lec t rodes , a n d i t is s u p p o s e d t o be 
c o n n e c t e d w i t h t h e f o r m a t i o n of p l a t i n u m oxides or h y d r o x i d e s , a n d n o t w i t h 
pa s s iv i t y . G. A r m s t r o n g a n d co-workers s t u d i e d t h e s u b j e c t . K . B o r n e m a n n 
found t h a t p l a t i n u m e lec t rodes in A ^ H 2 S O 4 w i t h hydrogen dioxide f u rn i sh a 
c u r v e w i t h a b r e a k a t 1-20 t o 1*22 vo l t s , a n d w i t h e lec t rodes w h i c h h a v e b e e n 
h e a t e d t o r edness , a t 1-06 t o 1-08 vo l t s . A. Mazzucchel l i a n d C. B a r b e r o a lso i n v e s t i 
g a t e d t h e p o t e n t i a l w i t h soln. of h y d r o g e n d iox ide ; a n d O. M u m m , a n d F . F o r s t e r , 
t h e p o t e n t i a l of ozone f o r m a t i o n . T h e decompos i t i on v o l t a g e c u r v e of hydrochloric 
acid w a s d i scussed b y E . Miijler, R . L u t h e r a n d F . J . Bris lee , a n d E . Bose . Acco rd 
ing t o G. Pf le iderer , w h e n a di l . soln. of hyd roch lo r i c ac id is e l ec t ro lyzed w i t h 
f resh p l a t i n u m a n o d e s , a n d t h e c u r r e n t is k e p t c o n s t a n t , t h e p o t e n t i a l r i ses g r a d u a l l y 
f rom 1 -4 v o l t s t o a b o u t 1 -9 vo l t s , w h e n o x y g e n is g iven off freely. T h e o x i d a t i o n 
of t h e p l a t i n u m m a y b e d u e t o t h e inf luence of h y p o c h l o r o u s ac id f o r m e d b y t h e 
a c t i o n of ch lo r ine o n t h e w a t e r . B o t h o x y g e n a n d ch lo r ine a r e fo rmed , a n d t h e 
f o r m a t i o n of o x y g e n c a n b e r e g a r d e d a s a s e c o n d a r y p h e n o m e n o n : 2Cl2*-f-2H20 
— 4 C l H - J - O 2 ; a n d D . Maca luso also s t u d i e d t h e b e h a v i o u r of p l a t i n u m in a soln . 
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of ch lo r ine in h y d r o c h l o r i c ac id . A. Coehn a n d Y . O s a k a found t h a t w i t h a soln . of 
potassium hydroxide, cooled b y a f reezing m i x t u r e , m u c h ozone is evo lved w i t h a 
p l a t i n u m a n o d e a t 3 v o l t s . W . K e t t e m b e i l o b s e r v e d a b r e a k i n t h e d e c o m p o s i t i o n 
c u r v e a t 1*32 v o l t s . G. A r m s t r o n g a n d co -worke r s s t u d i e d t h e sub j ec t . A . Coehn 
a n d S t . J a h n s t u d i e d t h e p h e n o m e n o n w i t h soln . s a t . w i t h carbon dioxide ; 
W . K e t t e m b e i l , w i t h soln. of alkaline earth chlorides ; a n d B . K a m i e n s k y , t h e 
inc reased n e g a t i v e c h a r g e of a p l a t i n u m e lec t rode i n a soln. of p o t a s s i u m ch lo r ide in 
t h e p resence of p o t a s s i u m x a n t h a t e . 

T h e d e p o s i t i o n p o t e n t i a l of c o p p e r , s i lver , go ld , z inc , c a d m i u m , a n d i ron on 
p l a t i n u m w a s s t u d i e d b y A. Coehn ; of l ead d iox ide , b y K . E l b s a n d J . Forsse l l ; 
of n ickel , b y G. Cofifetti a n d F . F o r s t e r ; a n d of p l a t i n u m , b y G. B o d l a n d e r , 
B . N e u m a n n , a n d J . W a g n e r . B . B r u z s s t ud i ed t h e s e p a r a t i o n of h y d r o g e n , o x y g e n , 
a n d s i lver a t b r i g h t p l a t i n u m e lec t rodes . G. G r u b e a n d co -worke r s obse rved t h a t 
in cone , h y d r o c h l o r i c ac id , e l ec t rodepos i t ed p l a t i n u m dissolves a n o d i c a l l y m o r e 
r a p i d l y t h a n rol led shee t . T h e d i s so lu t ion of a c t i v e p l a t i n u m beg ins w h e n . E = I 
vol t , a n d ch lo r ine beg ins t o be evo lved a t t h e pa s s ive pole a t 1*2 t o 1*4 v o l t s . 
P l a t i n u m c a n be t r a n s f e r r e d e lec t ro ly t i ca l ly f rom a n o d e t o c a t h o d e in M-H2PtCl6 
in 5iV-HCl a t 75° . W i t h low c u r r e n t dens i t i e s , t h e p l a t i n u m dissolves a t t h e a n o d e 
as P t , b u t w i t h h igh c u r r e n t dens i t i e s , p a r t d i sso lves as Pt"*. B . K a b a n o v 
a n d A. F r u m k i n s t u d i e d t h e b u b b l e f o r m a t i o n o n p l a t i n u m e lec t rodes ; 
M. O. K h a r m a d a r y a n a n d B . I . P e r v u s c h i n , m o v i n g e l ec t rodes ; a n d M. O. Char -
m a n d a r i a n a n d B . J . P e r v u s c h i n , N . T h o n , K . G o s t k o w s k y , T . M a l a r s k y a n d 
K . G o s t k o w s k y , A. Coehn a n d O. Schafmei s t e r , a n d S. P r o c o p i u , t h e e l e c t r o k i n e t i c 
p o t e n t i a l . 

N . G a u t h e r o t , 1 1 a n d P . S u e obse rved t h a t if p l a t i n u m wi res w h i c h h a v e been used 
as e l ec t rodes in a soln. of s a l t , be p u t u n d e r a n d o v e r t h e t o n g u e , w i t h t h e 
wires in c o n t a c t , t h e t a s t e a l t e r s owing , i t w a s sugges t ed , t o t h e e lec t ro lys is 
of t h e w a t e r . T h e po lar izat ion of p l a t i n u m c a t h o d e s in di l . s u l p h u r i c ac id w a s 
obse rved b y A . C. Becque re l , G. B i r d , E . d u B o i s - R e y m o n d , A. Crova , G. T. F e c h n e r , 
C. F r o m m e , J . M. G a u g a i n , J . H a r t y , H . v o n H e l m h o l t z , F . C. H e n r i c i , G. J o n e s 
a n d S. M. Chr i s t i an , M. K r i e g , P . L . M a r e c h a u x , E . P i r a n i , J . C. Poggendorff , 
F . M. R a o u l t , C. F . S e h o n b e i n , H . Sch rode r , E . I . S p i t a l s k y a n d V. V . P i c h e t a , 
F . S t r e in t z , P . G. T a i t , P . S. T u t u n d z i c , E . W a r b u r g , a n d J . C. v o n Ye l in . 
M. B e r t h e l o t , J . A . V. B u t l e r a n d G. A r m s t r o n g , H . F r i c k e , A. N . F r u m k i n a n d 
A. Shlu ig in , C. M. G o r d o n , W . T . H e y s , E . M e r r i t t , N . I . NekrassofT, A. V. Pamfiloff 
a n d O. S. F e d o r o v a , E . R o t h e , I . S l e n d y k , O. S te l l ing , I . Wolff, a n d E . E . Z i m m e r 
m a n a t t r i b u t e d t h e c a t h o d i c p o l a r i z a t i o n of p l a t i n u m t o t h e f o r m a t i o n of h y d r i d e s ; 
a n d in t h e case of t h e a n o d e , E . R o t h e a t t r i b u t e d t h e r e su l t t o t h e f o r m a t i o n of 
p l a t i n u m ox ides . H . E d i e r a n d C. A. K n o r r o b s e r v e d t h a t a d s o r b e d h y d r o g e n 
g rea t ly inf luences t h e c u r r e n t - v o l t a g e c u r v e s of p l a t i n u m e lec t rodes in benzene . 
F . R i c h a r z o b s e r v e d t h a t t h e f o r m a t i o n of p e r s u l p h u r i c ac id , ozone , or h y d r o g e n 
d ioxide exerc i sed n o inf luence on t h e p o l a r i z a t i o n of p l a t i n u m in di l . s u l p h u r i c ac id . 
The m a x i m u m p o l a r i z a t i o n of p l a t i n u m w a s f o u n d b y W . H a l l o c k t o be 1-95 v o l t s ; 
E . P i r a n i g a v e 2-21 t o 2-29 v o l t s ; C. W h e a t s t o n e , 2-23 v o l t s ; J . F . Dan ie l l , 2-49 
to 2-857 v o l t s ; H . Buff, 2-56 v o l t s ; J . C. Poggendorff , 2-33 vo l t s ; A . F . S v a n b e r g , 
2-31 vo l t s ; a n d F . R i c h a r z , 2-5 v o l t s . T h e a v e r a g e for d i l . s u l p h u r i c ac id is n e a r 
2-8 vo l t s . O b s e r v a t i o n s o n t h e s u b j e c t w e r e m a d e b y A . W u l l n e r a n d K . R . K o c h , 
J . IL. K a s s n e r a n d co -worke r s , C. B . Jolliffe, M. W i e n , J . B . H e n d e r s o n , F . E x n e r , 
W. B e e t z , N . Nekrassoff , J . P a r n e l l , P . G. T a i t , F . K r u g e r , a n d F . M. R a o u l t . 
V. K a r p e n s t u d i e d t h e p o l a r i z a t i o n i n a soln. of p o t a s s i u m iodide a n d iod ine ; a n d 
W. H . H u n t e r a n d L . F . S t o n e , i n o r g a n i c depo l a r i ze r s . 

R . T h o l d t e f o u n d t h e p o l a r i z a t i o n in 10 p e r c e n t , s u l p h u r i c acid w i t h feeble 
strength of current, i s a p p r o x i m a t e l y d o u b l e d w h e n t h e s t r e n g t h of t h e c u r r e n t is 
doubled , a n d w i t h c u r r e n t s of g r e a t e r s t r e n g t h , t h e inc rease is smal le r , a n d 
app roaches a c o n s t a n t v a l u e . T h e s u b j e c t w a s s t u d i e d b y F . R i c h a r z , H . v o n H e l m 
holtz, A. W . W i t k o w s k y , A . B a r t o l i , A . B a r t o l i a n d G. P o l o n i , H . Buff, J . A. F l e m i n g , 
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J . G. MacGregor , H . D r a p e r , E . L e n z , S. G l a s s t o n e a n d G. D . Reyno lds* 
J . C. Poggendorff , a n d C. F r o m m e . W i t h c u r r e n t s of feeble i n t e n s i t y , t h e po l a r i za 
t i o n on t h e c a t h o d e dec reases w i t h time, a n d inc reases o n t h e a n o d e ; "with m o r e 
i n t e n s e c u r r e n t s , t h e po l a r i z a t i on a t t h e a n o d e soon a t t a i n s a c o n s t a n t v a l u e . 
T h e sub j ec t w a s s t u d i e d b y W . Bee t z , A . B e r n s t e i n , E . E d l u n d , F . F o r s t e r , 
C. F r e d e n h a g e n , J . B . H e n d e r s o n , K . R . K le in , M. K r i e g , D . Maca luso , A . N a c c a r i 
a n d G. Gugl ie lmo, J . P a r n e l l , W . P e d d i e , F . M. R a o u l t , J . Shie lds , a n d F . S t r e i n t z . 
Acco rd ing t o H . D r a p e r , t h e p o l a r i z a t i o n inc reases a b o u t 1 p e r c e n t , for a r i se of 
temperature of 4° . T h e s u b j e c t w a s i n v e s t i g a t e d b y T . R . R o b i n s o n , R . Abegg , 
F . E x n e r , A. Ba r to l i , A. d e la R i v e , W . B e e t z , J . C. Poggendorff , a n d F . M. R a o u l t . 
R . T h o l d t e found t h a t t h e p o l a r i z a t i o n decreases a s t h e size of the electrodes is r e d u c e d 
u n t i l i t a t t a i n s a c o n s t a n t v a l u e . T h e s u b j e c t w a s s t u d i e d b y A . B a r t o l i , E . L e n z , 
W . A n d a u e r , a n d C. F r o m m e . T h e effect of t h e concentration of the electrolyte w a s 
e x a m i n e d b y E . B o u t y , C. F r o m m e , a n d J . M. G a u g a i n ; a n d t h e r a t e of t h e r e a c t i o n 
w i t h h y d r o g e n on t h e c a t h o d e , b y L . P . U a m m e t t . E . L e n z obse rved t h a t w i t h t h e 
s a m e c u r r e n t dens i ty , t h e po l a r i za t i on dec reased w i t h inc reas ing cone , of s u l p h u r i c 
ac id ; a n d A. Ba r to l i , t h a t t h e a d d i t i o n of g lycero l lessened t h e p o l a r i z a t i o n . 
T h e n a t u r e of t h e surface of the electrodes w a s found b y J . C. Poggendorf f t o b e 
such t h a t w i t h s m o o t h p l a t i n u m e lec t rodes , t h e m a x i m u m p o l a r i z a t i o n w a s 2-12 
t o 2*33 vo l t s , a n d w i t h p l a t i n i zed p l a t i n u m , 1*83 t o 1-85 vo l t s . T h e s u b j e c t w a s 
s t u d i e d b y C. F r o m m e , J . R o s z k o w s k y , E . E . Z i m m e r m a n , J . Tafel , E . B r u n n e r , 
a n d A. F r i e s sne r . H . J . T . E l l i n g h a m discussed t h e b e h a v i o u r of n i t r i c ac id a t a 
p l a t i n u m c a t h o d e . 

C. F . S c h o n b e i n n o t e d t h a t i n t h e e lect rolys is of w a t e r w i t h a n a n o d e of s m o o t h 
p l a t i n u m a n d a c a t h o d e of p l a t i n i zed p l a t i n u m gas is deve loped less v igo rous ly 
t h a n w h e n t h e e lec t rodes a r e r eve r sed . R . L u t h e r n o t e d t h a t w i t h ozone, t h e o x i d a 
t i o n p o t e n t i a l w i t h p la in e lec t rodes is l a rge r t h a n i t is w i t h p l a t in i zed e lec t rodes . 
T h e s u b j e c t w a s d iscussed b y F . F o r s t e r , a n d F . F o r s t e r a n d E . Muller . T h e 
c o m p a r i s o n of t h e t w o e lec t rodes in t h e e lectrolysis of a lka l i ch lor ide soln . w a s 
m a d e b y F . H a b e r , H . Wohlwi l l , R . L o r e n z a n d H . W e h r l i n , F . F o r s t e r a n d 
E . Muller , E . Muller , F . Win t e l e r , W . Oechsl i , a n d A. B i i l t e m a n n ; t h e e lec t ro -
o x i d a t i o n of a m m o n i u m s u l p h a t e w a s s t u d i e d b y A. B i i l t e m a n n ; t h e r e d u c t i o n of 
f o r m a l d e h y d e a lka l ine soln. , b y A. B r i n g h e n t i ; t h e e lec t ro lys is of formic ac id , b y 
T . Sa lzer ; t h e e l ec t ro -ox ida t ion of p o t a s s i u m fe r rocyan ide , b y A. B r o c h e t a n d 
J . P e t i t . 

A c c o r d i n g t o K . R . K o c h , 1 2 t h e anod ic po la r i za t ion of a p l a t i n u m e lec t rode in 
a c i d u l a t e d w a t e r b y o x y g e n w i t h a n electr ic c u r r e n t insufficient t o p r o d u c e a n y 
p e r c e p t i b l e decompos i t ion , is g r e a t e r t h a n t h e po l a r i z a t i on of t h e o t h e r e l ec t rode 
b y h y d r o g e n . E . Cohn obse rved t h a t t h e r e s i s t ance of a v o l t a m e t e r w i t h l a rge 
p l a t i n u m p l a t e s in di l . ac id is scarce ly affected b y po la r i za t i on . E . I . S p i t a l s k y a n d 
V. V. P i t c h e t a sa id t h a t t h e p o t e n t i a l a t p l a t i n u m a n o d e s d u r i n g t h e pa s sage of a 
c u r r e n t d e p e n d s o n t h e f o r m a t i o n of a film of mol . o x y g e n , or s u b o x i d e . W h e n 
t h e c u r r e n t is b r o k e n , t h e p o t e n t i a l d e p e n d s on t h e a c c u m u l a t i o n of a t . o x y g e n . 
T h e b e h a v i o u r of a n a n o d e d e p e n d s o n i t s p r ev ious h i s t o r y , a n d r ep roduc ib l e r e su l t s 
c a n be o b t a i n e d on ly u n d e r s t r i c t l y un i fo rm c o n d i t i o n s . T h e sub jec t w a s d iscussed 
b y L . A r o n s , A . B a r t o l i , W . B e e t z , M. Ie B l a n c , E . d u B o i s - R e y m o n d , F . P . B o w d e n , 
J . A. V. B u t l e r a n d G. A r m s t r o n g , J . Dan i e l , H . D u f o u r , F . E x n e r , C F r o m m e , 
W . L . H i l d b u r g h , T . P . H o a r , H . L u g g i n , D . Maca luso , C. M a t t e u c c i , G. Meissner , 
T . A. L . d u Moncel , J . L . R . M o r g a n a n d co -worke r s , E . Muller , E . Mul ler a n d 
F . Sp i t ze r , W . N e r n s t a n d A . M. S c o t t , K . Ochs , N . Piltschikoff, J . C. Poggendorff , 
A . d e la R i v e , V. R o t h m u n d a n d A . Less ing , E . I . S p i t a l s k y a n d V. V. P i t c h e t a , 
F . S t r i e n t z , J . Tafel a n d B . E m m e r t , a n d P . S. T u t u n d z i c . A. V. Pamfiloff s t u d i e d 
t h e a n o d i c p o l a r i z a t i o n w i t h p l a t i n u m a n d w i t h p l a t i n i z e d p l a t i n u m e lec t rodes , 
i n t h e f o r m of a l oop of w i r e , i n N- a n d 05.ZV-H2SO4 w i t h c u r r e n t dens i t i e s O-Ol 
t o O* 12 a m p . p e r sq . c m . I t w a s found t h a t -with t h e p l a t i n u m a n o d e , r o t a t i n g 
a t 3OO t o 500 r e v s , p e r m i n . , t h e e l ec t rode p o t e n t i a l r ises qu i ck ly in t h e first 5 m i n s . , 
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t h e n m o r e s lowly, r e a c h i n g a m a x i m u m in 10 t o 20 m i n s . a t a c u r r e n t d e n s i t y of 
0*04 t o 0*1 a m p . , a n d 2£ t o 3 h r s . a t 0*01 a m p . Af te r a s h o r t i n t e r r u p t i o n of t h e 
po la r iz ing c u r r e n t , a different p o t e n t i a l occurs , a n d , i n genera l , t h e n u m e r i c a l 
v a l u e s o b t a i n e d a r e n o t c o n s t a n t i n different e x p e r i m e n t s , a l t h o u g h t h e gene ra l 
c h a r a c t e r of t h e c u r v e s is t h e s a m e . T h e s e n u m e r i c a l v a l u e s d e p e n d g r e a t l y o n t h e 
p r e v i o u s t r e a t m e n t of t h e e l ec t rode u n d e r o b s e r v a t i o n (ac t ion of ox id iz ing or 
r e d u c i n g a g e n t s , c a t h o d e po l a r i za t i on , e t c . ) . W i t h a p l a t i n i zed e l ec t rode t h e 
m a x i m u m is a t t a i n e d m o r e s lowly a n d t h e r e su l t s a r e m o r e c o n s t a n t ; s h o r t i n t e r 
r u p t i o n s of t h e c u r r e n t h a v e n o effect o n t h e e l ec t rode p o t e n t i a l . T h e difference 
b e t w e e n t h e p o t e n t i a l of t h e p l a t i n i zed a n d t h e solid e l ec t rode is 0*1 t o 0*2 vo l t , 
n o t 0*4 t o 0*6 a s obse rved b y F . F o r s t e r . T h e r e su l t s a r e e x p l a i n e d b y t h e i n t e r 
a c t i o n of t h e surface of t h e e l ec t rode w i t h t h e g a s g e n e r a t e d i n t h e p roces s of 
e lect rolys is , t h e m e t a l suffering a c h a n g e f rom w h i c h i t r ecovers o n l y a f t e r s o m e 
t i m e ; t h e q u e s t i o n of w h e t h e r a n ox ide of p l a t i n u m o r a solid soln . of t h e g a s in 
p l a t i n u m is fo rmed is a n o p e n one . J . A. V. B u t l e r a n d G. D r e v e r o b s e r v e d t h a t 
p l a t i n u m is anod ica l l y po la r i zed in ac id ic a n d a lka l ine soln. , a n d a n a d s o r b e d l a y e r 
of o x y g e n is fo rmed p r io r t o t h e e s t a b l i s h m e n t of t h e o x y g e n o v e r v o l t a g e , b u t , a s 
in t h e case of i r i d ium, t h e r e is n o ev idence of a s low f o r m a t i o n of ox ides of a 
pe rox id ic c h a r a c t e r such a s occurs w i t h p a l l a d i u m a n d r h o d i u m . 

T h e d e p o l a r i z a t i o n p o t e n t i a l s w e r e f o u n d b y V . V. P i t c h e t a t o b e i nve r se ly 
p r o p o r t i o n a l t o t h e c u r r e n t d e n s i t y for b o t h s m o o t h a n d p l a t i n i zed p l a t i n u m . 
T h e d e p o l a r i z a t i o n of t h e p l a t i n u m w a s s t u d i e d b y J . Bi l l i tzer , F . W e i g e r t , a n d 
E . Muller . G. Meissner f o u n d t h a t p l a t i n u m is n o t po la r i zed b y o x y g e n a t o r d i n a r y 
t e m p . , b u t i t is po la r ized a t a r e d - h e a t ; ozone w a s f o u n d b y G. B o d l a n d e r , a n d 
C F . S c h o n b e i n t o po la r ize p l a t i n u m n e g a t i v e l y . F . Kauf l e r a n d C. H e r z o g f o u n d 
t h a t w i t h p l a i n p l a t i n u m e lec t rodes in t h e b e s t c o n d u c t i n g m i x t u r e of s u l p h u r i c 
ac id a n d w a t e r , t h e r e is c o n t a c t r e s i s t ance of a b o u t 3 o h m s p e r sq . c m . of e l ec t rode 
sur face w i t h a c u r r e n t of 0*01 t o 0-02 a m p e r e , t h i s dec reases w i t h a n inc rease i n t h e 
c u r r e n t d e n s i t y . T h e s u b j e c t w a s i n v e s t i g a t e d b y J . C. Poggendorff , R . R u e r , 
O. Tro je , W . W . H . Gee a n d H . H o l d e n , a n d K . R . K o c h a n d A. Wii l lner . A . L,. C la rk 
s t u d i e d t h e po l a r i za t i on c a p a c i t y a n d t h e e lec t r ica l d o u b l e l aye r s ; a n d K . R . K le in 
s t u d i e d t h e r a t e of a n o d i c d e p o l a r i z a t i o n . G. A r m s t r o n g a n d co -worke r s , a n d 
J . A. V . B u t l e r a n d G. A r m s t r o n g obse rved s o m e per iod ic i t ies in t h e a n o d i c po la r i za 
t i o n of p l a t i n u m e lec t rodes in di l . s u l p h u r i c ac id s a t u r a t e d w i t h h y d r o g e n ; a n d 
A. G u n t h e r - S c h u l z e , t h e effect of p l a t i n u m s a l t s on v a l v e m e t a l s . 

A c c o r d i n g t o C. F . V a r l e y , 1 3 w i t h t w o p l a t i n u m p l a t e s , 6*45 sq . c m . surface , 
t h e p o l a r i z a t i o n c a p a c i t y , C m i c r o f a r a d s , w i t h different e.m.f., E vo l t s , is : 

K . . 0 -2 <)-4 O S I O 1-2 1-4 1-6 
O . 1 7 5 2 I O 3 8 5 4 0 8 4 6 7 4 8 4 5 4 2 

T h e s u b j e c t w a s i n v e s t i g a t e d b y R . B l o n d l o t , F . K o h l r a u s c h , P . S c h o n h e r r , E . W a r 
b u r g , W . W i e n , A. M. S c o t t , F . Kr i ige r , a n d A . P . Sokoloff ; a n d t h e po l a r i za t i on 
c a p a c i t y o v e r a w i d e f r e q u e n c y , b y I . Wolff. L.. R . M o r g a n a n d co-workers s t u d i e d 
t h e r e p r o d u c i b i l i t y of q u i n h y d r o n e e l ec t rodes w i t h p l a t i n u m . 

T . A n d r e w s 1 4 o b s e r v e d t h a t t h e c o n t a c t of p l a t i n u m w i t h b i s m u t h m a k e s t h e 
b i s m u t h pa s s ive ; W . H e l d t o b t a i n e d a s imi la r r e s u l t w i t h t i n ; L . S c h o n n , w i t h 
i ron ; a n d P . M o n n a r t z , w i t h f e r r o c h r o m i u m a l loys . T h e sur face of anod ica l ly 
po la r i zed p l a t i n u m , a n d t h e sur face of p l a t i n u m w h i c h h a s b e e n t r e a t e d w i t h 
s t r o n g ox id iz ing a g e n t s , w e r e f o u n d b y F . H a b e r t o b e c h a n g e d , for t h e m e t a l 
will t h e n l i b e r a t e iod ine f r o m a soln . of p o t a s s i u m iod ide . T h e p l a t i n u m a n o d e 
s a t u r a t e d w i t h o x y g e n is n o t c o m p l e t e l y revers ib le . F r o m p o t e n t i a l m e a s u r e m e n t s 
also, i t is a s s u m e d t h a t t h e i n so lub i l i t y of p l a t i n u m is a f o r m of pass iv i ty p r o d u c e d 
b y t h e f o r m a t i o n of a superf icial l a y e r of ox ide on t h e m e t a l . T h e film of ox ide is 
e lectr ical ly a c t i v e , b u t h a s a sma l l e r o x y g e n p ress , t h a n t h e g a s itself. T h e pa s s iv i t y 
of p l a t i n u m w a s d i scussed b y G. G r u b e , R . R u e r , V . V. P i c h e t a , W . J . Mul ler a n d 
O. H e r i n g , G. C. S c h m i d t , E . G r a v e , F . F o r s t e r a n d J . Y a m a s k i , J . S t e ine r a n d 

V O L . x v i . i 
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Lu Kahlenberg, E. S. Hedges and J. E. Myers, A. Giinther-Schulze, G. Tammann, 
M. Thalinger and M. Volmer, K. Bennewitz, and G. Senter. E. Miiller observed 
that in an electrolytic cell containing hydrochloric acid, a gradually increasing 
anodic potential difference results in the current strength rising to a constant 
value which is maintained for an interval—Fig. 16. It was assumed that the 

ion in soln. primarily concerned in the electro
lysis is exhausted in the region corresponding 
•with the flat part of the wire. R. Luther and 
F. J. Brislee showed that this explanation can
not be correct, and they suggest that here 
Cl2"-ions are present in the soln. and that these 
ions are in equilibrium with the Cl'-ions, and 
the exhaustion of these ions is responsible for 
the constant value of the current strength. 
The condition of the platinum anode is the 
most important factor. When the anodic po
tential difference, after a gradual increase, is 
gradually diminished, without break of current, 
the corresponding variation of the current 
strength is not always that given by the first 

Potential Difference units potential difference-current curve. The current 
Kio. 16.—Anodic Potential—Cur- strength may fall away rapidly almost to zero, 
rent Curves of Tiydrorvhlorio Acid. the electrode having become ** passive." If, 

while the electrode is still passive, the potential 
difference is again increased, the horizontal portion of the potential difference-current 
curve cannot now be obtained. This passive condition is due to a superficial change 
of the platinum anode, and has nothing to do with the solution. It disappears 
immediately if the current is broken, and if the anode potential difference is 
allowed to fall below 1»6 volts, a passive electrode becomes spontaneously active. 
Further, if the change of potential difference is reversed before *nm. is reached, 
the passive condition does not set in. There are thus three states of the platinum 
surface. The production of the passive condition does not depend on the presence 
of Cl'-ions, but begins in acid solutions at about 1*9 volts and vanishes at about 
1-6 volts. 

C. Fredenhagen observed that platinum electrodes in alkaline soln. of mixtures 
of potassium ferrocyanide and ferricyanide are non-polarizable ; and C. Grube, 
that in the electrolytic oxidation of a ferrocyanide in neutral or alkaline soln., the 
reaction FeCy6""" FeGy 6"'-|-@ is probably instantaneous. Passivity may be 
produced by a thin film of oxide on the metal, or by adsorbed oxygen, dependent 
on the conditions. G. Just also found that the accelerating action of platinum 
on the reaction between potassium ferricyanide and iodide is connected -with the 
oxidation and reduction of the metal. The anodic formation of a brown film of 
oxide on platinum was observed by W. ,Beetz, and the subject was studied by 
R. Ruer, S. Popoff and M. J. McHenry, W. Nernst and H. von Wartenberg, F. Haber 
and L. Bruner, G. Pfleiderer, F. C. Frary, G. C. Schmidt, M. Ie Blanc, K. R. Koch, 
M. Krouchkoll, K. Waitz, H. Hauser, R. Lorenz and co-workers, F. Forster, 
C. Marie, L. Wohler, L. Wohler and F. Martin, L. Arons, G. Grube, L. Cailletet 
and E. Collardeau, M. Berthelot, and H. N. Warren. According to C. Marie, the 
brown colour observed by F. Kohlrausch on the anode during the electrolysis of 
soln. of platinum chloride is due to a superficial oxidation of the platinum ; and 
similarly with the electrolysis of soln. of sodium hydroxide, nitric acid, or hydro
chloric acid with platinum electrodes. E. P. Schoch showed that the observed 
anodic potential of platinum is not usually the reversible potential of the oxygen, 
but rather of a platinum oxide ; and C. M.Gordon and F. E. Clark,that the capacity 
of a platinum electrode is conditioned by a film of oxide. G. Lippmann said that 
the discharge of hydrogen or oxygen from a platinum plate in electrolysis does not 
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affect t h e op t i ca l p r o p e r t i e s of t h e e lec t rodes . A . R u n d s p a d e n , a n d W . H a m p e 
o b s e r v e d n o o x i d a t i o n of p l a t i n u m a t t h e a n o d e d u r i n g e lec t ro lys is . J . L . R . M o r g a n 
a n d O. M. L a m m e r t s t u d i e d t h e q u i n h y d r o n e e l ec t rode w i t h p l a t i n u m a n d p l a t i n u m 
a l loys . 

A c c o r d i n g t o F . H a b e r , 1 5 a p l a t i n u m e l ec t rode i n a so ln . of p o t a s s i u m h y d r o x i d e 
g r a d u a l l y a c q u i r e s a film of finely-divided p l a t i n u m ; t h e e l ec t rode b e c o m e s r o u g h 
a n d du l l i n h y d r o c h l o r i c ac id ; a n d i t a c q u i r e s a film of p l a t i n u m - b l a c k i n h y p o 
ch lo r i t e so ln . T h e s u b j e c t w a s d i scussed b y Gr. B r e d i g a n d !F. H a b e r , M. Sack , a n d 
A. P . SokolofF. F . G i o r d a n i a n d B . Focaec i a , a n d P . S c h o o p f o u n d t h a t w i t h soln . 
of c a l c i u m ch lo r ide t h e e l ec t rode a c q u i r e s c r a c k s a n d p o r e s , b u t w h e n t h e p l a t i n u m 
is a l loyed w i t h 10 p e r c e n t , of i r i d ium, t h e m e t a l is s t a b l e . R . R u e r o b s e r v e d t h e 
d i s i n t e g r a t i o n s of p l a t i n u m e lec t rodes i n t h e e lec t ro lys is of n i t r i c ac id b y a n a l t e r 
n a t i n g c u r r e n t , owing t o t h e a l t e r n a t e o x i d a t i o n a n d r e d u c t i o n of t h e m e t a l . T h e 
s u b j e c t w a s d i scussed b y P . B u r g e r . W . D . B a n c r o f t a n d J . E . Magoffin s t u d i e d 
t h e e n e r g y c h a n g e s in t h e e lec t ro lys is of s u l p h u r i c ac id . 

T h e a t t a c k of p l a t i n u m a n o d e s in t h e d i r ec t c u r r e n t e lec t ro lys is of di l . s u l p h u r i c 
ac id w a s o b s e r v e d b y K . A r n d t , 1 6 G. G r u b e a n d co -worke r s , A . B r o c h e t a n d J . P e t i t , 
M. Margu les , J . Tafel a n d B . E m m e r t , a n d G. S e n t e r ; h y d r o c h l o r i c ac id , a n d soln . 
of ch lor ides , b y W . H . W a h l , F . H a b e r , F . B r a n , I I . C. P . W e b e r , C. Mar ie , 
"E. H . A r c h i b a l d , M. Margu le s , F . Schulz , a n d A. N o b i s ; a m m o n i a , a m m o n i u m 
sa l t s , a n d p o t a s h lye , b y E . R e i c h e l ; a m m o n i a c a l n i t r a t e soln. , b y A. Thiel ; n i t r i c 
acid , b y M. Margu les ; soln. of su lph ides , b y W . S c h u l t e , F . W . D u r k e e , W . K l a p p -
r o t h , a n d H . O s t a n d W . K l a p p r o t h ; so ln . of c y a n i d e s , b y T . W i I m , F . Re iche l , 
A. F i sche r , L.. E i s n e r , R . R u e r , F . Glaser , A. B r o c h e t a n d J . P e t i t , a n d F . M. P e r k i n ; 
soln. of a m m o n i u m a c e t a t e a n d c h r o m e - a l u m , b y C E n g e l s ; p h o s p h o r i c ac id , 
fo rmic ac id , a n d ace t ic ac ids , b u t n o t oxa l ic ac id , b y M. Margu le s ; a n d a lka l i 
h y d r o x i d e s , b y G. J a n e c z e k , M. M a r g u l e s , P . BechterefF, a n d E . A. B o u r g o i n ; 
m o l t e n p o t a s s i u m n i t r a t e , b y W . H i t t o r f ; m o l t e n p o t a s s i u m c a r b o n a t e , b y T . G r o s s ; 
m o l t e n l ead ch lor ide , b y M. F a r a d a y ; a n d m o l t e n p o t a s s i u m u r a n i u m h e x a c h l o r i d e , 
b y J . A loy . T h e a t t a c k of p l a t i n u m e lec t rodes i n t h e a l t e r n a t i n g c u r r e n t e lec t ro lys is 
of d i l . s u l p h u r i c ac id w a s s t u d i e d b y R . R u e r , A. B r o c h e t a n d J . P e t i t , M. Margu les , 
a n d W . J . Mul ler ; in h y d r o c h l o r i c ac id , b y P . B u r g e r , a n d M. Margu l e s ; in n i t r i c 
ac id , b y H . J . T . E l l i n g h a m , M. Margu les , a n d P . B u r g e r ; in soln. of a lka l i 
h y d r o x i d e s , b y M. Margu l e s ; i n s o d i u m p h o s p h a t e soln. , a n d p h o s p h o r i c ac id , b y 
M. Margu le s , a n d E . D r e c h s e l ; i n soln . of su lph ides , b y F . W . D u r k e e ; a n d in 
soln. of a m m o n i u m c a r b o n a t e a n d c a r b a m a t e , b y E . Drechse l , a n d B . G e r d e s ; 
a n d A. B r o c h e t a n d J . P e t i t , i n so ln . of c y a n i d e s . 

T h e e lec t ro lys i s of s u l p h u r i c ac id b y a l t e r n a t i n g c u r r e n t s w i t h p l a t i n u m 
e lec t rodes , w a s s t u d i e d b y P . B u r g e r , F . K r u g e r , a n d D . R e i c h i n s t e i n ; a n d of 
n i t r i c ac id , b y T . Gross , a n d H . D a n n e e l ; a n d t h e p o l a r i z a t i o n of e l ec t rodes w i t h 
a l t e r n a t i n g c u r r e n t s , b y S. G la s s tone , a n d N . Isgar ischef t a n d S. B e r k m a n n . 
R o t a t i n g p l a t i n u m e lec t rodes w e r e u sed b y F . F i s c h e r a n d c o - w o r k e r s in t h e 
p r e p a r a t i o n of ozone . 

P l a t i n u m e lec t rodes "were u s e d i n t h e f o r m a t i o n of a m m o n i a b y E . B r i n e r a n d 
E . M e t t l e r ; i n t h e e lec t ro lys i s of a m m o n i u m s a l t soln . , b y E . D r e c h s e l ; p o t a s s i u m 
iod ide soln . , b y N . Peskoff a n d B . Saprometof f ; s o d i u m su lph ide soln. , b y 
P . P . L e b e d e w ; i n t h e p r e p a r a t i o n of n i t r o g e n ch lo r ide , b y F . M a r e c k ; in t h e 
f o r m a t i o n of p e r i o d a t e s , b y E . Mul le r ; a n d in t h e e lec t ro lys is of f e r rocyan ide 
soln. , b y K . S c h a u m a n d R . v o n d e r Xande, a n d i n t h e e lec t ro lys is of g lycerol , a n d 
pheno l , b y A . B a r t o l i a n d G. P a p a s o g l i . W . J a g e r , a n d K . K a h l e t r i e d a m a l 
g a m a t e d p l a t i n u m e l ec t rodes i n p l ace of m e r c u r y i n t h e s t a n d a r d ca lomel cell . 
P l a t i n u m c a t h o d e s w e r e e m p l o y e d b y A . B r o c h e t , H . D a n n e e l , a n d K . B e n n e w i t z 
in t h e e lec t ro lys i s of s u l p h u r i c ac id ; b y A . L . Voege , E . Muller , a n d J . Tafel , in 
t h e e lec t ro lys is of n i t r i c ac id ; b y H . D a v y , i n t h e e lec t ro lys is of p h o s p h o r i c ac id 
w h e n p l a t i n u m p h o s p h i d e is f o r m e d ; b y W . T h o m s o n , a n d A. C. C h a p m a n a n d 
H . D L a w , i n t h e e lec t ro lys is of a r s en ious or a r sen ic ac id w h e n p l a t i n u m a r sen ide 
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is f o r m e d ; b y A. Bres t e r , i n t h e e lect rolysis of soln. of s o d i u m s u l p h a t e 'when a 
s o d i u m - p l a t i n u m al loy is fo rmed ; b y R . L u t h e r , A . B r o c h e t a n d C. Li. Bar i l le t , 
W . J- Muller a n d J . ELonigsberger, H . E . Med w a y , a n d W . S. K i m l e y , in t h e elec
t ro lys i s of soln. of coppe r sa l t s ; b y A . Ma t th i e s sen , i n t h e e lect rolysis of a soln. 
of b a r i u m ch lo r ide , w h e n a b a r i u m - p l a t i n u m a l loy is fo rmed ; b y A . Millot , 
W . P e d d i e , a n d A. Mascazzini a n d G. P a r o d i , i n t h e e lect rolys is of soln. of z inc 
sa l t s ; b y V. Borel l i , a n d R . Abegg , in t h e e lec t ro lys is of m e r c u r y sa l t s w h e r e b y 
t h e p l a t i n u m is a m a l g a m a t e d ; a n d b y J . Miesler, a n d F . Myl ius a n d O. F r o m m , 
t h e e lect rolysis of soln. of p l a t i n u m ch lo r ide—in t h e l a t t e r case n o f loat ing me ta l l i c 
films were fo rmed a b o u t t h e c a t h o d e . P l a t i n u m c a t h o d e s were u s e d b y W . L o b , 
a n d "W. L*6b a n d R . W . Moore in t h e r e d u c t i o n of n i t r o b e n z e n e ; b y H . Hofe r a n d 
F . J a c o b , i n t h e r e d u c t i o n of po lyn i t r obod i e s ; a n d J . Tafel , i n t h e unsuccessful 
r e d u c t i o n of caffeine. P l a t i n u m a n o d e s were e m p l o y e d b y H . A. Wi lson , in t h e 
e lect rolysis of n i t r i c ac id ; b y A . B i i l t e m a n n , in t h a t of a lka l ine soln. of p o t a s s i u m 
n i t r i t e ; F . W . D u r k e e , s o d i u m su lph ide ; F . F o r s t e r a n d A . Fr iessner , A. F r i essner , 
a n d A. B i i l t e m a n n , s o d i u m s u l p h i t e ; a n d J . B . W e s t h a v e r , s u l p h u r i c ac id ; 
M. G. L e v i a n d M. Voghe ra u sed p l a t i n u m a n o d e s in p r e p a r i n g h y p o s u l p h i t e s ; 
E . Muller , F . R i c h a r z , K . E l b s , A . B i i l t e m a n n , a n d O. Schonhe r r , p e r s u l p h a t e s ; a n d 
F . F o r s t e r a n d A. Fr iessner , d i t h i o n a t e s . Use of p l a t i n u m a n o d e s in t h e e lec t ro lys is 
of soln. of ch lor ides in t h e f o r m a t i o n of ch lo ra t e s , a n d p e r c h l o r a t e s w a s s t ud i ed b y 
F . F o r s t e r a n d E . Muller , A. B i i l t e m a n n , F . A. Gooch a n d F . L . G a t e s , W . Oechsl i , 
a n d R . v o n Hass l inger ; t h e e lect rolys is of soln. of s o d i u m b r o m i d e , b y G. K r e t z s c h -
m a r , A. B i i l t emann , a n d F . Boer i cke ; a n d of iod ides i n t h e f o r m a t i o n of p e r i o d a t e s , 
b y E . Muller , a n d E . Muller a n d O. F r i e d b e r g e r ; i n t h e o x i d a t i o n of f e r rocyan ides , 
b y A. B r o c h e t a n d J . P e t i t ; in t h e e lect rolysis of a lka l ine soln. of f o r m a t e s , a n d 
of formic acid, b y A. B i i l t e m a n n , a n d T. Sa lzer ; a lka l ine soln. of o x a l a t e s a n d of 
oxal ic acid, b y A. B i i l t e m a n n ; of f a t t y ac ids , b y K . E l b s a n d O. B r u n n e r ; a n d of 
suga r soln. b y P . R a b e a n d C. R o y . E . B e u t e l a n d A. K u t z e l n i g g o b t a i n e d su lph ide 
films b y t h e electrolysis of t h i o s u l p h a t e soln. 

T h e e lectrodeposit ion of p l a t i n u m f rom soln. of h y d r o c h l o r o p l a t i n i c ac id w a s 
s t u d i e d b y A. C. a n d E . Becque re l , 1 7 a n d C. L u c k o w , a n d t h e y d i d n o t o b t a i n s m o o t h 
d e p o s i t s of t h e m e t a l . E . G. We i schede found t h e depos i t ion potent ia l f rom 
004JV-soln . i n a m m o n i a c a l soln. is —0-57 t o —0*53 v o l t a t 20° a n d c u r r e n t d e n s i t y 
1 O - 3 a m p . p e r sq . c m . ; a n d in ac id ic soln. of 20*4 m g r m s . of p l a t i n u m pe r 1OO c . c , 
a t 20° a n d 60°, r espec t ive ly , 0-68 t o 0-53 v o l t a n d 0-69 t o 0-59 v o l t a n d c u r r e n t 
d e n s i t y 8 X 10~~4 a m p . p e r sq . c m . C. W . K e i t e l used a b a t h of a 10 p e r cen t . soln. 
of a m m o n i u m s u l p h a t e or n i t r a t e w i t h 5 p e r cen t , free a m m o n i a , a n d 2 p e r cen t , 
of p l a t i n o u s d i a m m i n o n i t r i t e , r ep len i sh ing t h e a m m o n i a a n d n i t r a t e a s r e q u i r e d . 
T h e b a t h is o p e r a t e d a t 95°, w i t h 2-2 vo l t s . C. W . K e i t e l a n d H . E . Zsch iegner u s e d 
a b a t h p r e p a r e d b y boi l ing p l a t i n o u s chlor ide w i t h s o d i u m n i t r i t e u n t i l t h e soln . is 
ye l low or colour less , a n d t h e n a d d i n g a n excess of a m m o n i a . T . E r d e y - G r u z a n d 
H . W i c k , a n d C. Mar ie a n d N . T h o n m a d e o b s e r v a t i o n s o n t h e sub jec t . F . K o h l -
r a u s c h f o u n d t h a t ch lor ine is g iven off a t t h e a n o d e , a n d b o t h h y d r o g e n a n d p l a t i n u m 
a p p e a r a t t h e c a t h o d e . I t i s , h o w e v e r , doub t fu l if p l a t i n u m is t h e p r i m a r y p r o d u c t 
of t h e e lect rolys is . A n a q . soln. of p l a t in i c ch lor ide gave o n e lect rolysis w i t h w e a k 
c u r r e n t s , h y d r o g e n a lone a t t h e c a t h o d e , n o p l a t i n u m s e p a r a t i n g , a n d a t t h e a n o d e 
o x y g e n w a s o b t a i n e d . W i t h s t r o n g e r c u r r e n t s , a depos i t of p l a t i n u m a p p e a r s o n t h e 
c a t h o d e a n d o x y g e n a t t h e a n o d e . T h e a u t h o r r ega rds t h e depos i t ions of p l a t i n u m 
in t h e l a s t case a s d u e t o s e c o n d a r y ac t i on , a n d sugges t s t h a t p la t in ic ch lo r ide ex i s t s 
i n so lu t i on a s H 2 P t C l 4 O , 'with t h e ions H 2 a n d P t C l 4 O . T h e s econda ry d e p o s i t i o n 
of p l a t i n u m m a y b e d u e t o t h e r e a c t i o n 2 H 2 + 3 H 2 P t C l 4 O = P t + 2 H 2 P t C l 6 + 3 H 2 O a s 
t h e so lu t ion g r a d u a l l y c h a n g e s t o one of h y d r o g e n p la t inoch lo r ide . T h e p l a t i n u m 
c a t h o d e b e c o m e s b e n t d u r i n g t h e p a s s a g e of t h e c u r r e n t , p e r h a p s owing t o occlusion 
of t h e h y d r o g e n t a k i n g p l ace w i t h c o n t r a c t i o n i n v o l u m e . G. G r u b e a n d co-workers 
o b s e r v e d fine-grained d e p o s i t s of p l a t i n u m a r e p r o d u c e d w h e n a soln. of O-IM-
H 2 P t C l 2 i n 5.ZNT-HCl is e lec t ro lyzed a t 60° w i t h a c u r r e n t d e n s i t y of 0*01 t o 0-02 a m p . 
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p e r sq . c m . , a n d t h e c u r r e n t y ie ld is 60 t o 7O p e r c e n t . A t t h e a n o d e , d i s so lu t ion 
of p l a t i n u m beg ins a t E—\ vo l t ; ch lo r ine beg ins t o be evo lved a t 1*2 t o 1*4 vo l t s . 
W . H i t t o r f sa id t h a t t h e p l a t i n u m d e p o s i t e d e l ec t ro ly t i ca l ly f rom a soln. of a lka l i 
c h l o r o p l a t i n a t e is p r o d u c e d a t t h e c a t h o d e b y t h e r e d u c i n g a c t i o n of t h e a lka l i 
m e t a l . O b s e r v a t i o n s w e r e a lso m a d e b y W . H a l b e r s t a d t , H . D a n n e e l , A. Classen, 
P . K . F ro l i ch a n d G. L . Cla rk , E . R . T h e w s a n d R . W . H a r b i s o n , A . R . Powe l l 
a n d co -worke r s , E . F . S m i t h , E . F . S m i t h a n d H . F . Kel le r , L . S c h u c h t , F . W o h l e r , 
A. J o I y a n d E . Le id ie , J . W . L a n g n e s s , P . H a a s , C. W . K e i t e l a n d H . E . Zschiegner , 
S. Popoff a n d A . H . K u n z , D . M c D o n a l d , F . B r a u n , a n d A . Coehn . E . L iebre ich 
f o u n d t h a t i n d e p o s i t i n g p l a t i n u m on s i lver i n a soln . of n icke l s u l p h a t e , p l a t i n u m 
shows a s l igh t r e a c t i o n j u s t p r i o r t o t h e e v o l u t i o n of h y d r o g e n . 

A . C. a n d E . B e c q u e r e l f ound a difficulty i n o b t a i n i n g a s m o o t h depos i t , b u t b y 
u s ing a di l . soln. of t h e ch lo r ide acidified w i t h s u l p h u r i c ac id , F . Rudorff , a n d 
H . F r e u d e n b e r g o b t a i n e d a du l l d e p o s i t w h i c h cou ld be po l i shed w i t h s a n d . 
A. Classen e m p l o y e d a h o t soln. of t h e ch lor ide acidified w i t h s u l p h u r i c o r h y d r o 
chlor ic ac id , o r m i x e d w i t h a m m o n i u m or p o t a s s i u m o x a l a t e ; C. L u c k o w u s e d a 
dil . soln . of p l a t i n i c ch lor ide m i x e d -with s o d i u m ch lo r ide ; W . H a l b e r s t a d t , a w a r m 
soln. of p l a t i n i c b r o m i d e acidified w i t h h y d r o b r o m i c ac id ; a n d E . F . S m i t h used 
a soln . of a m m o n i u m c h l o r o p l a t i n a t e m i x e d w i t h s o m e s o d i u m p h o s p h a t e , a n d 
p h o s p h o r i c ac id . A. F i s c h e r d i d n o t o b t a i n a d e p o s i t b y t h e e lec t ro lys is of a 
soln. of p o t a s s i u m c y a n o p l a t i n a t e . 

T h e e l ec t rodepos i t i on of p l a t i n u m on m e t a l s h a s b e e n effected b y W . H . W a h l 
b y m e a n s of a b a t h of a lka l i p l a t i n a t e — a soln . of h y d r a t e d p l a t i n u m d i o x i d e in 
alkal i l ye . R . B o t t g e r , J . Wiess , a n d W . R a t h e n a u e m p l o y e d a b a t h of a lka l i 
c h l o r o p l a t i n a t e — a soln. of p o t a s s i u m c h l o r o p l a t i n a t e in a lka l i l ye . M. R o s e l e u r 
a n d M. L a n a u x , R . B o t t g e r , W . A. Thorns , S. P . T h o m p s o n , M. B a u m , K . S a d a k a t a , 
T . Y o s h i d a , a n d t h e P l a t i n u m P l a t i n g Co. u s e d a b a t h of a lka l i p h o s p h a t o p l a t i n a t e 
— s a y G. N i k o l a u s ' rec ipe : w h e r e t h e e l ec t ro ly t e is a boi l ing soln . of 4 g r m s . of 
p l a t i n i c ch lor ide , 2O g r m s . of a m m o n i u m p h o s p h a t e ; 90 g r m s . of s o d i u m p h o s p h a t e ; 
a n d 5 g r m s . of s o d i u m ch lor ide p e r l i t r e . T h e a r t i c l e t o be p l a t e d s h o u l d b e k e p t 
in m o t i o n , a n d a p o t e n t i a l difference of 6 t o 8 v o l t s e m p l o y e d . P . Jewreinoff , a n d 
W . H . W a h l e m p l o y e d a b a t h of a lka l i o x a l a t o p l a t i n a t e ; T . W i I m , F . Glaser , 
A. F i scher , a n d H . F r e u d e n b e r g e m p l o y e d a b a t h c o n t a i n i n g c y a n i d e soln. ; a n d 
R . B o t t g e r , a n d W . C. Arzen , a soln. of a m m o n i u m c h l o r o p l a t i n a t e a n d s o d i u m 
c i t r a t e . T h e s u b j e c t w a s d i scussed b y M. B a u m , R . B o t t g e r , A. C h u r c h , D . Clerk 
a n d C. A. F a w s i t t , J . B . A. D o d e , H . E l k i n g t o n , L . l ' H o t e , T . H o w s e , J . H . J o h n s o n , 
H . H . L a k e , W . A. L a m p a d i u s , H . H . L a n d o i s , S. T . L e o a n d T . N . S h e n , L . B . G. d e 
M o r v e a u , R . N a m a i s , A . P o l a i n , A . E . W . S m i t h , C. S t a h l s c h m i d t , L . M. Stoffel, 
J . B . T h o m p s o n , A. W o g r i n z , a n d J . L a n g n e s s . M. d e K a y T h o m p s o n , a n d 
C. W . K e i t e l r e c o m m e n d e d a m i x t u r e of t h e c is- a n d t r a n s - f o r m s of p l a t i n u m 
d i n i t r i t o d i a m m i n o n i t r i t e o b t a i n e d b y t r e a t i n g a soln. of s o d i u m c h l o r o p l a t i n a t e 
w i t h s o d i u m n i t r i t e , boi l ing , a d d i n g a s l igh t excess of a m m o n i a , a n d d isso lv ing t h e 
p r e c i p i t a t e , a f t e r filtering a n d w a s h i n g , i n m o r e a m m o n i a . T h e b a t h is m a d e u p 
b y d i sso lv ing 1OO g r m s . of a m m o n i u m n i t r a t e o r s u l p h a t e in a l i t re of d is t i l led w a t e r 
c o n t a i n i n g 5 p e r cen t , of a m m o n i a , a d d i n g 2O g r m s . of t h e solid p l a t i n g sa l t , a n d 
h e a t i n g . I t is w o r k e d a t 95° a n d is q u i t e s t a b l e . I t is k e p t a m m o n i a c a l , a n d 
m o r e s a l t is a d d e d a s is n e c e s s a r y . H . S. B o o t h a n d M. Mer lub-Sobe l d e p o s i t e d 
p l a t i n u m f rom soln . of s a l t s i n l iqu id a m m o n i a . R . H . A t k i n s o n s t u d i e d t h e 
e lec t ro ly t ic t r a n s f e r of t h e m e t a l u s i n g fused ch lo r ides a s e l ec t ro ly te s ; G. G r u b e 
a n d co -worke r s d i scussed t h e s u b j e c t . I n t h e e lec t ro lys i s of soln. of p l a t i n u m 
chlor ide c o n t a i n i n g ce rous ch lo r ide , A . B . Sch io t z f o u n d t h a t p l a t i n u m a lone is 
depos i t ed . M. P r a s a d a n d N . B . C h o k s e y s t u d i e d t h e effect of a m a g n e t i c field. 
C. S a n d o n n i n i a n d V. N . Borghe l lo o b s e r v e d n o a c t i o n occu r r ed o n e lec t ro lyz ing 
ca rbon t e t r a c h l o r i d e w i t h IO p e r c e n t , s u l p h u r i c a c i d a n d a p l a t i n u m a n o d e , b u t 
wi th a l ead a n o d e d e h a l o g e n i z a t i o n occu r r ed . 

J . P l t i cker 1 8 n o t e d t h e sp lut ter ing of p l a t i n u m f rom t h e c a t h o d e in a d i s cha rge 
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t u b e ; a n d G. G r a n q u i s t f o u n d t h a t a t 0*6 m m . p ress . , p l a t i n u m s p l u t t e r s m o r e 
eas i ly t h a n gold . T h e loss in w e i g h t is i n d e p e n d e n t of t h e t e m p . W . Crookes 
obse rved t h a t t h e loss in w e i g h t f rom a n e l ec t rode we igh ing 10-1940 g r m s . w a s 
2*0370 g r m s . in 24 h r s . ; F . E h r e n h a f t sa id t h a t t h e r a d i u s of t h e s p l u t t e r e d pa r t i c l e s 
is 4*4 X l O - 6 t o 14-7 X 10~ 6 c m . W i t h a p r e s s u r e a p p r o x i m a t i n g 0*4 m m . , a n d a 
c u r r e n t of 0-0006 a m p . , a n d v o l t a g e JS, L . H o l b o r n a n d L . A u s t i n f o u n d t h e losses 
in we igh t i n 3 0 mins . , u n d e r c o m p a r a b l e cond i t i ons , t o b e : 

Air Hydrogen 
, * , , * , 

JS . 890 119O 1300 1440 1280 1430 1890 2090 
Loss . 0-63 1-04 1-29 1-38 0-54 0-82 0-83 0-74 mgrm. 

V. K o h l s o h u t t e r a n d R . Miiller obse rved t h a t w i t h a c u r r e n t c o n t i n u i n g for t 
m i n u t e s , w i t h a press , p m m . , t h e losses in m g r m s . f rom a 0*5 m m . t h i c k p l a t i n u m 
c a t h o d e , were : 

Hydrogen Helium Nitrogen Oxygen Argon 

t . 3 0 3 0 3 0 4 5 7 0 3 0 3 0 4O 3O 3O 
j> 0 -61 0 - 3 4 O-ftff 1-33 0 - 1 7 0 - 2 4 0 - 5 3 0 - 6 0 0 - 7 0 0 - 7 9 
L o s s . . 0 -9 0 - 5 2 0 2 - 6 I O 1-4 2 - 4 3 -7 0 -9 0 -8 

V. K o h l s c h t i t t e r a n d T . G o l d s c h m i d t , a n d T . G o l d s c h m i d t found t h a t w i t h different 
gases , t h e losses of p l a t i n u m b y s p l u t t e r i n g w e r e r e l a t i ve ly , h e l i u m , 0*23 ; n i t r o g e n , 
1*2 ; o x y g e n , 1*9 ; a n d a r g o n , 5 . E . B l e c h s c h m i d t , R . B lond lo t , C. H . C a r t w r i g h t , 
W . T . Cooke , R . K . Cowsik, J . E l s t e r a n d H . Gei te l , F . F i s c h e r a n d O. H a h n e l , 
O. H a h n e l , W . Hi t to r f , E . O. H u l b u r t , L . R . l nge r so l l a n d L . O. S o r d a h l , H . K a y s e r , 
J . d e K o w a l s k y a n d E . B a n a s i n s k y , E . M a r x , K . Meye r a n d A . G. Schu lze , J . M o o s e r , 
F . H . N e w m a n , G. R e b o u l a n d E . G. de B o l l e m o n t , a n d F . W a c h t e r s t u d i e d t h e 
sub jec t—v ide .supra, t h e fo rms of p l a t i n u m . A . V o e t i n v e s t i g a t e d t h e a n o d i c d i s 
pers ion ; P . Jo l ibo i s , t h e s t r u c t u r e of t h e s p a r k s t r i k i n g t h e sur face of a so lu t ion ; 
T . K i n b a r a o b s e r v e d t h e effect of a c u r r e n t f rom a p l a t i n u m pole o n a p h o t o g r a p h i c 
d r y p l a t e . 

T h e fall of p o t e n t i a l w i t h a p l a t i n u m c a t h o d e w i t h t h e g l o w d i scharge w a s 
found b y E . W a r b u r g 1 9 t o b e 300 v o l t s i n h y d r o g e n , a n d 232 v o l t s i n n i t r o g e n 
free f rom o x y g e n ; b y R . J . S t r u t t , 226 v o l t s i n h e l i u m , a n d 167 v o l t s i n a r g o n ; 
R . Defregger , i n h e l i u m , 168 v o l t s w i t h p l a t i n i z e d p l a t i n u m , a n d 160 v o l t s w i t h 
s m o o t h p l a t i n u m ; b y H . D e m b e r , 165 v o l t s i n h e l i u m w i t h a h igh ly pol i shed p l a t i n u m 
wire , a n d 163 v o l t s in a r g o n ; b y J . W . Caps t i ck , 369 v o l t s in o x y g e n ; a n d b y 
G. B o d e , 320 t o 340 v o l t s i n ch lo r ine ; 376 t o 414 v o l t s in b r o m i n e ; a n d 38O t o 
430 v o l t s i n iod ine . O b s e r v a t i o n s w e r e m a d e b y H . R o h m a n n , O. K l e m p e r e r , 
C. A. Sk inne r , W . M a t t h i e s , F . Miiller, O. W . R i c h a r d s o n , H . P . W a r a n , F . De in inge r , 
a n d J . A. C u n n i n g h a m . C. de l R o s a r i o i n v e s t i g a t e d t h e low p re s s , d i s c h a r g e . 
F . W . A s t o n d i scussed t h e effect of p l a t i n u m o n Crookes ' d a r k s p a c e ; L . T o n k s , 
a n c h o r i n g t h e c a t h o d e s p o t ; a n d A . J a n i t z k y , t h e effect o, occ luded g a s in t h e 
a n o d e . 

A c c o r d i n g t o W . R . G r o v e , 2 0 a f t e r s i lver a n d gold, t h e arc d i scharge of p l a t i n u m 
furnishes t h e s h o r t e s t a n d d a r k e s t a r c - l i gh t of al l t h e m e t a l s t r i e d . E . L e c c h e r 
found t h a t b e t w e e n h o r i z o n t a l p l a t i n u m e lec t rodes , 5 m m . in d i a m e t e r , a n d 2 m m . 
a p a r t , t h e difference of p o t e n t i a l is 3 5 v o l t s . L . A r o n s g a v e 30 v o l t s for a c u r r e n t 
of 4*5 a m p s , i n n i t r o g e n a t a t m . p re s s , w i t h t h e e lec t rodes 1*5 m m . a p a r t . 
V . Li. Chris ler s t u d i e d t h e p l a t i n u m a r c i n a i r ; A . J . D e m p s t e r , t h e emiss ion of 
p o s i t i v e ions ; a n d S. Vi r t e l , t h e p r o p e r t i e s of p a r t i c l e s f rom t h e e lec t r ic a r c . 
O b s e r v a t i o n s w e r e m a d e b y C. E . G u y e a n d co -worke r s , W . B . N o t t i n g h a m , 
H . W . M a l c o m a n d H . T . S i m o n , H . E . I v e s , a n d J . S t a r k . A c c o r d i n g t o A . S i m e k 
a n d H . K a d l c o v a , d r o p s of m o l t e n t e l l u r i u m d i o x i d e m o v e f rom t h e n e g a t i v e t o 
t h e pos i t i ve po le o n t h e sur face of h o t p l a t i n u m . 

T . J . S e e b e c k 2 1 r e p r e s e n t e d p l a t i n u m i n t h e thermoe lec tr i c ser ies b e t w e e n 
p a l l a d i u m a n d r h o d i u m , a n d J . P . E m m e t o b s e r v e d t h a t a c u r r e n t flows f rom w a r m 
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p l a t i n u m t o t h e cold m e t a l w h e n i n c o n t a c t w i t h a n t i m o n y , a r sen ic , p l a t i n u m , 
copper , s i lver , l ead , t i n , z inc , m e r c u r y , i ron , n ickel , gold, a n d b i s m u t h . Obser 
v a t i o n s o n t h e sub j ec t were m a d e b y J . G u m m i n g , W . G. H a n k e l , P . O. C. Vorssel-
m a n n - d e - H e e r , H . R o h m a n n , W . R o l l m a n n , A. A b t , J . M. G a u g a i n , N . F . M o t t , a n d 
A. M a t t h i e s s e n . H . Ie Cha te l i e r o b s e r v e d t h a t w i t h pur i f ied p l a t i n u m , i t s pos i t ion 
in t h e t h e r m o e l e c t r i c scale is n o t a l t e r e d b y a n n e a l i n g . N . A . H e s e h u s s t u d i e d 
t h e sub j ec t . O b s e r v a t i o n s o n t h e sens i t iveness of t h e r m o c o u p l e s w e r e m a d e b y 
K . E . F . S c h m i d t ; t h e n e u t r a l p o i n t s w e r e d i scussed b y L o r d K e l v i n , P . G-. T a i t , 
C. G. K n o t t a n d co-workers , a n d M. C h a s s a g n y a n d H . A b r a h a m . C. B e n e d i c k s 
a n d C. W . B o r g m a n n s t u d i e d t h e inf luence of g a s ions on t h e e l e c t r o t h e r m a l effect ; 
a n d A. V. Makaroff a n d I . V . P l a s t i n i n , t h e t h e r m o e l e c t r i c h o m o g e n e i t y of p l a t i n u m 
wires . 

A. C. B e c q u e r e l o b s e r v e d a thermoe lec tr ic force w i t h a t h e r m o c o u p l e of 
p l a t i n u m wires in c o n t a c t w h e r e b y a c u r r e n t flows f rom t h e h o t t o t h e co ld wi re ; 
G. M a g n u s , A. C. Becque re l , B . Li. R o s i n g , J . M. G a u g a i n , F . C. H e n r i c i , P . R a e t h j e n , 
a n d W . D u r h a m obse rved a t h e r m o e l e c t r i c force w i t h wi res of different s t r u c t u r e , 
e.g. h a r d a n d soft wi res . F . P . Ie R o u x , a n d E . Cohn o b s e r v e d t h a t w i t h a s t r e t c h e d 
a n d a n u n s t r e t c h e d wi re , a c u r r e n t flows t h r o u g h t h e h o t j u n c t i o n f rom t h e 
s t r e t c h e d t o t h e u n s t r e t c h e d w i r e — L o r d K e l v i n a d d e d t h a t t h i s occu r s o n l y if t h e 
s t r e t c h i n g is p e r m a n e n t ; a n d E . W a g n e r f o u n d t h a t a c o m p r e s s e d w i r e g ives a 
t h e r m o e l e c t r i c force a g a i n s t a n u n c o m p r e s s e d wi re , a m o u n t i n g a t 58° , a n d a 
p ress , of a k g r m . p e r sq . cm. , t o 0-0 1 0186 v o l t p e r degree . P . W . B r i d g m a n obse rved 
t h a t t h e t h e r m o e l e c t r i c force, E X IO 6 vo l t s , w i t h a coup le of p l a t i n u m u n c o m p r e s s e d 
a n d c o m p r e s s e d a t p k g r m s . p e r sq . c m . : 

P 10° 20° 40° 60° 80° 100u 

{ 2,000 . 0-30 0-63 1-4O 2-23 2-98 3-60 

6 ,000 0-91 1-96 4-28 6-61 8-76 10-70 
12,0OO . 1-79 3-88 8-60 13-39 17-76 21-57 

a n d t h e r e su l t s w i t h one s a m p l e of purif ied p l a t i n u m a g a i n s t l ead were E X10° 
= — 3 0 9 2 0 — 0 0 1 3 3 4 0 2 v o l t s ; a n d w i t h a n o t h e r spec imen , E X10« — — 1*7880 
—G-Ol 730 2 +O-O 4 420 a vo l t s . K . T s u r u t a s t u d i e d t h e effect of l o n g i t u d i n a l t ens ion ; 
G. T a m m a n n , a n d G. T a m m a n n a n d G. B a n d e l , t h e effect of cold w o r k . V. B . L e w e s 
o b s e r v e d t h a t m o l t e n p l a t i n u m h e a t e d in t h e o x y - h y d r o g e n flame gives a g r e a t e r 
t h e r m o e l e c t r i c c u r r e n t t h a n d o e s t h e m o l t e n m e t a l n e a r t h e m . p . C G. K n o t t , 
a n d J . M o n c k m a n o b s e r v e d t h a t a t h e r m o e l e c t r i c c u r r e n t flows t h r o u g h t h e h o t 
j u n c t i o n f rom n o n - h y d r o g e n i z e d t o h y d r o g e n i z e d p l a t i n u m . W . E n d e , a n d G. Meyer 
s t u d i e d t h e effect of s t r i c t i o n ; a n d J . L . H o o r w e g , t h e effect of different k i n d s of 
p l a t i n u m . J . W i i r s c h m i d t , a n d G. K . B u r g e s s a n d P . 13. Sale d e t e r m i n e d t h e p u r i t y 
of t h e p l a t i n u m b y d e t e r m i n a t i o n s of i t s t h e r m o e l e c t r i c force. R . M. H o l m e s 
m e a s u r e d t h e t h e r m o e l e c t r i c force of t h e s e coup les . F . J e n k i n obse rved a t h e r m o 
elec t r ic c u r r e n t b e t w e e n p l a t i n u m a n d p l a t i n u m c o v e r e d w i t h c o p p e r ox ide ; a n d 
R . B u n s e n , w i t h p l a t i n u m a n d py ro lu s i t e , o r p l a t i n u m a n d c o p p e r p y r i t e s . 

E . H e i b e r m e a s u r e d t h e t h e r m o e l e c t r i c force of p l a t i n u m a g a i n s t t h e solid 
alkali metals—Li, N a , K , R b , a n d Cs. H . C. B a r k e r f o u n d t h a t for a t e m p , difference 
of 0° , t h e t h e r m o e l e c t r i c force, E m i c r o v o l t s , of t h e platinum-potassium couple is : 

0 . 89-50° 70-86° 50-84° 40-24° 28-64° 17-70° 6-82° 
E . 84O 67O 4 8 0 38O 370 170 7O microvo l t s 

or —0*94 mi l l i vo l t a t 100° . O b s e r v a t i o n s w e r e a lso m a d e b y A . N a c c a r i a n d 
M. Be l l a t i . H . C B a r k e r g a v e for t h e platinum-sodium coup le —0-21 mil l ivol t 
a t 100°, or 

0 . 84-24° 73-60° 63-46° 52-79° 41-51° 32-16° 12-64° 
E . 170 150 13O HO 90 70 3O microvo l t s 

A. A b t , A. C. B e c q u e r e l , J . W . D r a p e r , E . E d l u n d , J . Ga l ibourg , J . M. G a u g a i n , 
A. Hie l , W . J a g e r a n d H . Diesselhorst , I. K l e m e n c i c a n d P . Cze rmac , G. G. d e Metz , 
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J . M o n h e i m , H . V. R e g n a u l t , E . W a g n e r , a n d R . v o n W e g n e r m a d e o b s e r v a t i o n s 
o n t h e platinum-copper couple . A. E . Caswell f o u n d 2*29 mi l l ivo l t s b e t w e e n 0° 
a n d 36° ; E . W a g n e r , 7-9 mi l l ivol t s a t 6 0 ° ; M. C h a s s a g n y a n d H . A b r a h a m , 
— 0 0 0 0 5 9 1 7 v o l t b e t w e e n 0° a n d 100° ; a n d E . Becque re l , 0*000378 vo l t . W . J a g e r 
a n d H . Diesse lhors t gave for t h e t h e r m o e l e c t r i c force a t 100°, 0-72 mi l l ivo l t ; J . D e w a r 
a n d J . A . F l e m i n g , 0-76 ; K . Nol l , 0-73 ; W . H . S tee le , 0-76 ; a n d E . W a g n e r , 
0*75 mil l ivol t . K . Noll obse rved w i t h one j u n c t i o n a t 0° : 

57 0° 100° 137° 216-75° 
E . m . f . . . . 3 8 0 - 1 7 3 1 - 5 5 1 0 8 1 - 8 1 9 5 4 - 6 m i l l i v o l t s 

L o r d K e l v i n g a v e 64° for t h e n e u t r a l p o i n t . K . B a d e k e r g a v e 48O mi l l ivo l t s 
be tween 0° a n d 100° for t h e p l a t i n u m a n d c u p r o u s ox ide coup le . T h e t h e r m o e l e c t r i c 
force of t h e platinum-silver coup le w a s i n v e s t i g a t e d b y R . v o n D . W e g n e r , G. G. d e 
Metz , A. C Becquere l , G. Bore l ius a n d co-workers , A . Ma t th i e s sen , J . W . D r a p e r , 
a n d W . B r o n i e w s k y . L . H o l b o r n a n d A. L . D a y g a v e for t h e t h e r m o e l e c t r i c 
force a t 100°, 0*72 mil l ivol t ; W . J a g e r a n d H . Diesse lhors t , 0-71 ; J . D e w a r a n d 
J . A . F l e m i n g , 0-78 ; K . Nol l , 0-67 ; W . H . Stee le , 0-73 ; a n d E . W a g n e r , 0-76 
mil l ivol t . G. Bore l ius a n d co-workers s t u d i e d t h e effect a g a i n s t a silver-gold 
alloy a t a low t e m p . I i . H o l b o r n a n d A. L . D a y g a v e for t h e e.m.f. ^ = 5 - 8 9 1 ^ 
H-O-13202 v o l t s ; t h e y also g a v e for t h e t e m p , coeff. 0 0 0 4 0 5 v o l t b e t w e e n 0° a n d 
950° . Li. H o l b o r n and A. L . D a y gave for t h e t h e r m o e l e c t r i c force a t 100°, 0-74 
mi l l ivol t ; W . J a g e r a n d H . Diesse lhors t , 0*72 ; J . D e w a r a n d J . A . F l e m i n g , 
0-56 ; K . Nol l , 0-71 ; W . H . Stee le , 0-74 ; a n d E . W a g n e r , 0-78 mi l l ivol t . Obser 
v a t i o n s w e r e m a d e b y A. C. Becque re l . L o r d K e l v i n g a v e —3*06 for t h e n e u t r a l 
po in t . L . H o l b o r n a n d A. L . D a y also g a v e : 

900° 700° 500° 300° 200° 100° — 80° —185° 
IS . . 16-0 10-6 6-2 3-O 1-7 -fO-72 —0-30 — 0-16 millivolt 

a n d for t h e platinum-gold couple , E-^ — 398+8*7690-f-O*OO84402 vo l t s b e t w e e n 0° 
a n d 1050°, w h e n t h e t e m p . coefF. is 0*00389. O b s e r v a t i o n s were m a d e b y O. K n o p p , 
a n d G. G. d e Metz . L o r d K e l v i n g a v e -—1*5° for t h e n e u t r a l p o i n t . L . H o l b o r n 
a n d A. L . D a y , a n d R . v o n D . W e g n e r a lso g a v e for t h e g o l d - p l a t i n u m coup le : 

1000° 800° 600° 400° 200° 100° —80° —185° 
E . . 1 6 - 8 12-O 7-9 4 - 5 1-8 H-O-74 — 0 - 3 1 - O - 1 5 m i l l i v o l t 

J . D e w a r a n d J . A. F l e m i n g found t h a t t h e t h e r m o e l e c t r i c force of t h e platinum-
magnesium couple a t 100° is 0*42 mil l ivol t ; K . Nol l gave 0*40 ; a n d E . W a g n e r , 
0*43 mi l l ivol t . O b s e r v a t i o n s were m a d e b y A. V. T i d b l o m . W . J a g e r a n d 
H . Diesse lhor s t g a v e 0*75 mi l l ivo l t for t h e t h e r m o e l e c t r i c force of t h e platinum-zinc 
couple a t 100° ; J . D e w a r a n d J . A. F l e m i n g , 0-77 ; K . Noll , 0*74 ; W . H . S tee le , 
0-60 ; a n d E . W a g n e r , 0*79. O b s e r v a t i o n s on zinc were m a d e b y G. G. d e Metz , 
A. V. T i d b l o m , a n d A. C. Becque re l ; a n d o n brass , b y A. A b t , a n d G. G. d e M e t z . 
L o r d K e l v i n g a v e 38° for t h e n e u t r a l p o i n t w i t h b ra s s . W . J a g e r a n d H . Diesse l 
h o r s t g a v e 0*85 mi l l ivo l t for t h e t h e r m o e l e c t r i c force of t h e platinum-cadmium. 
couple a t 100° ; J . D e w a r a n d J . A. F l e m i n g , 0*92 ; K . Noll , 0-88 ; W . H . S tee le , 
0-9O ; a n d E . W a g n e r , 0*92 mi l l ivo l t . O b s e r v a t i o n s were m a d e b y A. V. T i d b l o m . 
L o r d K e l v i n g a v e —12*2° for t h e n e u t r a l p o i n t . T h e t he rmoe lec t r i c force of t h e 
platinum-mercury coup le w a s f o u n d b y H . C. B a r k e r t o be : 

84-42° 58-66° 39-31° 29 69° 10-64° 
E . m . f . . . . 5 0 4O 3 0 2 0 IO m i c r o v o l t s 

or —0-07 mi l l ivol t a t 100°. K . Nol l g a v e ze ro a t 100° ; a n d E . W a g n e r , 0*04 
mi l l ivo l t . O b s e r v a t i o n s w e r e m a d e b y C. M a t t e u c c i , a n d P . O. C. V o r s s e l m a n n -
d e - H e e r . H . H o r i g observed 1 O - 6 v o l t p e r deg ree a t 150°, a n d w h e n u n d e r a p r e s s , 
of 140O k g r m s . p e r sq . cm. , 2*18 X 1 O - 6 v o l t p e r deg ree p e r k g r m . p e r sq . c m . 
W. J a g e r a n d H . Diesse lhors t g a v e 0*38 mi l l ivo l t a t 100° for t h e t h e r m o e l e c t r i c 
force of t h e platinum-aluminium coup le ; J . D e w a r a n d J . A . F l e m i n g g a v e 0-40 ; 
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K. Nol l , 0-37 ; W . H . S tee le , 0-38 ; a n d E . W a g n e r , 0-41 mi l l ivo l t . O b s e r v a t i o n s 
were m a d e b y G. G. de M e t z . J . B u c h a n a n g a v e for t h e t h e r m o e l e c t r i c force of t h e 
platinum-carbon coup le 2£=566-J-3-940 m i c r o v o l t s , w i t h t h e n e u t r a l p o i n t a t —145° . 
J . W . D r a p e r , A . V . T i d b l o m , a n d A . C. B e c q u e r e l m e a s u r e d t h e t h e r m o e l e c t r i c force 
of t h e platinum-tin couple , a n d W . J a g e r a n d H . D ie s se lho r s t g a v e 0-42 mi l l ivo l t a t 
100° ; J . D e w a r a n d J . A . F l e m i n g , 0-45 ; K . Nol l , 0-40 ; W . H . S tee le , 0-41 ; a n d 
E . W a g n e r , 0-44 mi l l ivol t . L o r d K e l v i n g a v e 44° for t h e n e u t r a l p o i n t . A . V . T id
b l o m m e a s u r e d t h e t h e r m o e l e c t r i c force of s o m e t i n -z inc a l loys a g a i n s t p l a t i n u m . 
F o r t h e platinum-lead coup le , W . J a g e r a n d H . D ie s se lho r s t g a v e 0 4 1 mi l l ivo l t ; 
J . D e w a r a n d J . A . F l e m i n g , 0-44 mi l l ivo l t ; K . Nol l , 0-41 ; a n d E . W a g n e r , 0-46 
mi l l ivol t . J . B u c h a n a n g a v e —85° for t h e n e u t r a l p o i n t ; a n d M. A v a n a r i u s g a v e 
J0=O-O85(0i— 02)+O-OO46(0;i— O2)*. L o r d K e l v i n g a v e 36° for t h e n e u t r a l p o i n t . 
O b s e r v a t i o n s o n l ead w e r e a lso m a d e b y P . G. T a i t , G. G. d e Me tz , E . B e c q u e r e l , 
a n d A. V . T i d b l o m , a n d o n s o m e lead-z inc a n d l e a d - t i n a l loys b y A. V. T i d b l o m , 
J . D e w a r a n d J . A. F l e m i n g g a v e for l ead for t e m p , b e t w e e n 0° a n d 0°, i n c.g.s. u n i t s ; 

0 . 99-9° 33-2° 11-6° -j-21-9° —90-2° —135-1° —181° - 2 0 5 - 6 ° 
E . —29,630 —6,83O — 2,080 +2,8OO —3,52O —4,15O —19,22() — 30 ,930 

W . H . Stee le g a v e 4-70 mi l l ivo l t s a t 100° for t h e t h e r m o e l e c t r i c force of t h e 
'platinum-antimony c o u p l e ; a n d o b s e r v a t i o n s w e r e m a d e b y A . V. T i d b l o m . 
W . J a g e r a n d H . Diesse lhor s t g a v e —6*52 mi l l ivo l t s a t 100° for t h e platinum-bismuth 
couple ; J . D e w a r a n d J . A. F l e m i n g , —7-25 mi l l ivo l t s ; a n d E . W a g n e r , —7-39 
mi l l ivol ts . O b s e r v a t i o n s were a lso m a d e b y A. V. T i d b l o m , A . v o n F i t z g e r a l d -
Minarel l i , a n d J . P . J o u l e . A . B l o n d l o t m e a s u r e d t h e t h e r m o e l e c t r i c force of t h e 
platinum-selenium couple ; a n d L . W . A u s t i n , a n d A . T e i c h m a n n , t h a t of t h e 
platinum-tellurium coup le . H . P e c h e u x g a v e for t h e t h e r m o e l e c t r i c force of t h e 
platinum-tantalum, couple b e t w e e n 0° a n d 400° , dJE/d6=0-26 - |-0-0048# mic rovo l t . 
T h e coup le w a s d i scussed b y A . Schu lze , w h o also s t u d i e d t h e platinum-molybdenum 
couple , a n d t h e platinum-tungsten coup le . 

E . W a g n e r g a v e 0-82 mi l l ivo l t a t 100° for t h e t h e r m o e l e c t r i c force of t h e 
platinum-manganin coup le , a n d W . J a g e r a n d H . D ie s se lho r s t g a v e 0 5 7 mi l l ivo l t . 
O b s e r v a t i o n s w e r e m a d e b y O. K n o p p . W . J a g e r a n d H . Dies se lho r s t g a v e for 
t h e t h e r m o e l e c t r i c force of t h e platinum-iron coup le 1-45 mi l l ivo l t s a t 1 0 0 ° ; J . D e w a r 
and J . A. F l e m i n g g a v e 1-91 ; a n d E . W a g n e r , 1-77 mi l l ivo l t s . H . Ie Cha te l i e r 
gave — 16-60+O-OO9602 b e t w e e n 0° a n d 700°, a n d —2-50—OO10502 b e t w e e n 700° 
and 1000°. P . G. T a i t g a v e 519° for t h e n e u t r a l p o i n t . O b s e r v a t i o n s w e r e m a d e 
b y H . V. R e g n a u l t , J . M. G a u g a i n , A. A b t , G. Bel loc , O. K n o p p , O. B o u d o u a r d , 
O. B e n e d i c k s , W . B r o n i e w s k y , C. S. M. Pou i l l e t , A. C Becque re l , C A . Y o u n g , 
and B . F r a n z — v i d e i ron , 1 3 . 66, 1934. F o r t h e t h e r m o e l e c t r i c force of t h e platinum-
cobalt coup le , K . Nol l g a v e —1-52 mi l l ivo l t s a t 100°, a n d G. R e i c h a r d , —1-99 milli
vol t s . O b s e r v a t i o n s w e r e m a d e b y O. K n o p p . F o r t h e platinum-nickel couple 
W. J a g e r a n d H . Diesse lhor s t g a v e —1-62 mi l l ivo l t s a t 100° ; J . D e w a r a n d 
J . A. F l e m i n g , —1-43 ; K . Nol l , —1-65 ; E . W a g n e r , —1-52 ; G. R e i c h a r d , —1-94 ; 
a n d K . F e u s s n e r a n d S t . L i n d e c k , —1-20 mi l l ivo l t s . W . B o h n also s t u d i e d t h e 
subjec t . R . v o n D . W e g n e r , a n d K . E . G r e w m e a s u r e d t h e effect w i t h nickel (q.v.), 
a n d w i t h n i cke l - coppe r a l loys . J . T . B o t t o m l e y a n d A. T a n a k a d a t e m e a s u r e d t h e 
t h e r m o e l e c t r i c force of t h e platinum-platinoid coup le ; A . A b t , of t h e platinum-
nickel-silver c o u p l e ; a n d for t h e platinum-constantati coup le , G. R e i c h a r d gave 
—3-30 mi l l ivo l t s a t 100° ; W . J a g e r a n d H . Diesse lhors t , —3-44 ; E . W a g n e r , 
—3-47 ; a n d K . F e u s s n e r a n d S t . L i n d e c k , —3-04 mi l l ivo l t s . O. B e r g g a v e 

— 69-8° —11-8° 0° 58-3° 80-9° 102-4° 
E.m.f . . 0-002416 0 0 0 0 6 6 8 0 0 0 0 3 0 0 0 0 0 1 5 1 ( 0 0 0 2 0 6 ) O-O03145 vol t 

W . G o e d e c k e s t u d i e d t h e t h e r m o e l e c t r i c force of p l a t i n u m a g a i n s t v a r i o u s 
p l a t i n u m a l loys ; a n d t h e t h e r m o e l e c t r i c force of p l a t i n u m a g a i n s t o t h e r m e t a l s 
has been a lso d i scussed p r e v i o u s l y , i n c o n n e c t i o n w i t h t h e m e t a l s a n d t h e i r a l loys ; 
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a n d for t h e t h e r m o e l e c t r i c force of p l a t i n u m a g a i n s t t h e o t h e r p l a t i n u m m e t a l s , 
vide infra. 

A. Walcker , a n d L . N o b i l i obse rved t h a t in cold w a t e r h o t p l a t i n u m is pos i t i ve 
a g a i n s t cold p l a t i n u m , also in s u l p h u r i c ac id (1 : 2), in soln. of s o d i u m ch lo r ide 
(1 : 10 a n d 1 : 100), b u t n e g a t i v e i n s o d a lye . F . C. H e n r i c i sa id t h a t t h e h o t m e t a l 
is pos i t i ve in soln. of s u l p h u r i c or n i t r i c ac id , a m m o n i u m chlor ide , p o t a s s i u m iod ide , 
c u p r i c ch lor ide , me rcu r i c n i t r a t e , s t a n n i c ch lo r ide , a n d ferr ic ch lo r ide o r s u l p h a t e ; 
a n d n e g a t i v e in "water, h y d r o c h l o r i c acid , p o t a s s i u m h y d r o x i d e , c h l o r a t e , c a r b o n a t e 
or s u l p h a t e , s o d i u m c a r b o n a t e , c o p p e r s u l p h a t e , s i lver n i t r a t e , fe r rous ch lo r ide or 
s u l p h a t e , ace t i c acid , oxal ic ac id , v e r y di l . soln. of s u l p h u r i c o r n i t r i c ac id , b a r i u m 
ch lor ide , m e r c u r i c ch lor ide , m a n g a n o u s ch lor ide , a n d p o t a s s i u m fe r rocyan ide . 
O b s e r v a t i o n s w e r e m a d e b y M. F a r a d a y , A. Voller , H . Wi ld , A. C. Becque re l , Gr. Go re , 
B . K a n i e w s k y , a n d R . K r e m a n n a n d co-workers . E . B o u t y s t u d i e d t h e t h e r m o 
e lec t r ic force of p l a t i n u m a g a i n s t p l a t i n i c ch lor ide . T h e t h e r m o e l e c t r i c force a g a i n s t 
s o m e fused sa l t s a n d glass "was s t u d i e d b y R . B o t t g e r , T . A n d r e w s , a n d W . G. H a n k e l . 

T h e Pel t ier effect w a s s t u d i e d b y E . E d l u n d , 2 2 a n d H . J a h n . A. E . Caswell 
g a v e 0-85. P . W . B r i d g m a n m e a s u r e d t h e P e l t i e r effect, JP X 10 6 j ou les p e r c o u l o m b , 
w i t h p l a t i n u m , u n c o m p r e s s e d m e t a l a n d m e t a l c o m p r e s s e d a t p k g r m s . p e r sq . c m . , 
a n d found : 

P 0° 20° 40° 60° 80° 100° 
f 2 ,000 . . 7-7 10-3 12-8 13-7 12-7 lO-l 

P X l O ^ 6,0OO . . 2 3 O 32-2 37-0 37-6 36-6 3 5 1 
(^12,000 . . 44-8 64-8 76O 76-6 72-3 64-9 

or P x l 0 « = ( —3-092—O-O26680)(0-|-273) v o l t s for one s a m p l e of p l a t i n u m a g a i n s t 
l ead , a n d for a n o t h e r spec imen , Px 1 0 6 = ( —1-788—O-O3460-}-O-O312602)(0-|-273) 
v o l t s . J . Gill a lso m e a s u r e d t h e P e l t i e r effect b e t w e e n p l a t i n u m a n d di l . s u l p h u r i c 
a n d n i t r i c ac ids , a n d soln. of s o d i u m ch lo r ide a n d p o t a s s i u m b r o m i d e a n d s u l p h a t e . 

Acco rd ing t o O. Be rg , t h e T h o m s o n effect is n e g a t i v e , a n d c h a n g e s o n l y a l i t t l e 
w i t h t e m p . , a n d h e found t h a t c r X l 0 6 = 8 - 7 9 t o 9-69. L o r d K e l v i n o b s e r v e d t h a t 
t h e h e a t flows f rom t h e w a r m e r t o t h e co lder p a r t s i n t h e d i r ec t ion of t h e c u r r e n t . 
T h e s u b j e c t w a s s t u d i e d b y E . H . H a l l , C. B e n e d i c k s , W . K o n i g , F . P . Ie R o u x , 
H . H a g a , a n d J . Weiss . Acco rd ing t o P . W . B r i d g m a n , o- X 10«--=0-02668(0+273) 
v o l t s p e r degree for one s a m p l e of p l a t i n u m a g a i n s t lead , a n d o - X l O 6 = — 0-0346 
—O-O32520(0+273) v o l t s p e r degree for a n o t h e r s a m p l e . F o r a p l a t i n u m coup le 
m a d e of u n c o m p r e s s e d m e t a l a n d m e t a l compres sed a t p k g r m s . p e r sq . cm. , t h e 
T h o m s o n h e a t effects, < r x l 0 8 j ou les p e r c o u l o m b p e r degree , were : 

V 0° 20° 40° 60° 80° 100° 

{ 2,000 . . 10-9 10-0 5 0 — 6-3 - 1 3 - 4 - 1 9 - 8 

6 ,000 . . 49-2 24-6 1-fi 13-3 - 1 8 - 3 17-9 
12,000 . . 95-7 61-9 2-5 — 3 6 0 —48-6 —59-0 

A c c o r d i n g t o E . W . H a l l , " t h e H a l l effect a t 20° is 2-4 w h e n t h a t of i ron is 
—78 ; gold, 6*8 ; a n d t i n , 0-2. A . v o n E t t i n g s h a u s e n a n d W . N e r n s t g a v e —0-00024 
for t h e H a l l coeff. ; H . Z a h n , —0-000127 ; J . K o n i g s b e r g e r a n d G. G o t t s t e i n , 
— 0 0 0 0 2 0 0 ; a n d A . W . S m i t h , 0-000202. P . R a e t h j e n g a v e for p l a t i n u m foil, 
—0-000230 a t 20° a n d 10,50O g a u s s . W . F r e y , a n d H . A l t e r t h u m o b s e r v e d t h a t 
t h e m e t a l a t a h i g h t e m p , s h o w s a v e r y smal l t e m p , coeff. for t h e H a l l effect : 

225° 450° 680° 1025° 1300° 1500° 
Hall effect x 10« . —194 —201 —210 —234 —264 —280 

b u t A . W . S m i t h o b s e r v e d a v a l u e — 0 0 0 0 2 0 2 a t 20° , a n d 0-000222 a t — 1 9 0 ° . 
H . A l t e r t h u m found t h a t t h e c u r v e r e p r e s e n t i n g t h e H a l l effect a t d i f ferent t e m p , 
h a s a m i n i m u m b e t w e e n 83° a n d 194° . H . B . P e a c o c k o b t a i n e d for t h i n films 
—0-000130 a t 18°. O b s e r v a t i o n s w e r e m a d e b y P . R a e t h j e n , A. R i e d e , A. K . C h a p 
m a n , M. C a n t o n e , a n d E . B o s s a . H . Z a h n g a v e —21 X 10 -® for Lieduc's effect , a n d 
A. K . C h a p m a n s t u d i e d t h e Carbino effect. 
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Obse rva t i ons on t h e m a g n e t i c properties of i m p u r e p l a t i n u m were m a d e b y 
J . P . Dessa ignes , 2 4 F . Gobel , a n d P . D u I k . O. J . B r o c h a n d co-workers , a n d M. F a r a 
d a y cons idered t h e purif ied m e t a l t o be feebly m a g n e t i c . J . K o n i g s b e r g e r g a v e 
29 X l O - 6 vol . u n i t for t h e m a g n e t i c susceptibi l i ty of p l a t i n u m , a n d W . F i n k e gave 
22-6 X 1 0 - 6 . K . H o n d a g a v e 1-132 x 10-« m a s s u n i t a t 18°, a n d 0-7 X 10-« a t 1000° ; 
J . Kon igsbe rge r , 1 - 3 5 x 1 0 - « ; Y . Sh imizu , 1 - 0 8 x 1 0 - « ; a n d A. E . O x ley g a v e 
64-3 X 1 0 - 7 m a s s u n i t for p l a t i n u m - b l a c k , a n d 14*7 X 1 0 - 7 m a s s u n i t for h y d r o g e n i z e d 
p l a t i n u m - b l a c k — v i d e infra. T h e decrease w i t h r ise of t e m p , is s lower t h a n corre
s p o n d s w i t h Cur ie ' s l aw—v ide i ron . A. K u s s m a n n d iscussed t h e sub jec t . Y . Shi 
m i z u s t u d i e d t h e effect of s t ress o n t h e m a g n e t i c suscep t ib i l i ty . A . N . G u t h r i e a n d 
Li. T . B o u r l a n d f o u n d t h a t u p t o 427°, t h e m a g n e t i c suscep t ib i l i ty of p l a t i n u m 
follows t h e Curie-Weiss ru le , a n d t h e d e v i a t i o n is refer red t o a n u n d e r l y i n g d ia -
m a g n e t i s m i n d e p e n d e n t of t e m p . M. Owen, E . C. W i e r s m a , a n d H . d u Bois a n d 
co-workers s t u d i e d t h i s sub jec t . F . W . C o n s t a n t , a n d F . E . L o w a n c e a n d 
F . W . C o n s t a n t s t u d i e d t h e effect of cold w o r k on t h e m a g n e t i c suscep t ib i l i ty . 
Accord ing t o H . F . Biggs, t h e m a g n e t i c suscep t ib i l i ty is d imin i shed b y a b s o r b e d 
h y d r o g e n so t h a t t h e s a t u r a t e d m e t a l wou ld p r o b a b l y be d i a m a g n e t i c . J . L a m o n t , 
a n d S. H . Chris t ie m a d e o b s e r v a t i o n s o n t h e m a g n e t i c i n d u c t i o n . S. Meyer gave 
0-227 x 10~« for t h e a t o m i c m a g n e t i s m . R . C. L o y a r t e , C. S a d r o n , P . Weiss , 
P . Weiss a n d G. F o e x , T . S c h m i d t , a n d P . Collet a n d G. F o e x d iscussed t h e m a g 
ne t i c m o m e n t of p l a t i n u m ; B . C a b r e r a a n d A. D u p e r i e r , t h e a t o m i c m a g n e t i s m 
Pt*", —17-4 X l O - 6 e.g.s. u n i t ; E . C. S tone r , t h e sp in p a r a m a g n e t i s m ; a n d 
K. Becke r a n d R . Ijandshoff, D . M. Bose a n d H . G. B h a r , J . A . Chr i s t i ansen a n d 
R . W . Asmussen , E . Vogt , W . K o p p , G. F o e x , a n d W . K l e m m a n d co-workers , t h e 
m a g n e t i c p rope r t i e s of s o m e p l a t i n u m c o m p o u n d s . O. Goche s t u d i e d t h e effect of 
a m a g n e t i c field on c a t h o d i c e v a p o r a t i o n . A m a g n e t i c field a t r i gh t angles t o t h e 
c u r r e n t , flowing b e t w e e n p l a t i n u m e lec t rodes in a n a q . soln. of a n e lec t ro ly te , 
a l te rs t h e c u r r e n t . F . H . L o r i n g s t u d i e d t h e sub jec t . J . D o r f m a n a n d R . J a a n u s 
s tud ied t h e role of c o n d u c t i v i t y e lec t rons in f e r r o m a g n e t i s m . 

R E F E R E N C E S . 
1 N . d 'Agost ino, AUi Accad. Lincei, (5), 17. i, 538, 1908 ; A . Arnd t sen , Pogg. Ann., 104. 13, 

1858 ; Ann. Chim. Phys., (3), 54- 40, 1858 ; M. Ascoli, AUi. Accad. Lincei, (5), 4 . 425, 1887 ; 
Li. C. v a n A t t a , Rev. Scient. Ititstr., 1. 687, 1930 ; K . Badeker , Veber die elektrische L,eitfahigkttt 
rend dis ihermoelectriscJve Kraft einiger Schwermehxllverbifidungcn, Leipzig, 1906 ; G. Bain te r , 
Z1Ht. Physik, 73 . 691 , 1932 ; K . Bamberger , Widerstandmessungen im Magnet/eld, Berl in, 1901 ; 
H . M. Bar low, Phil. Mag., (7), 8. 289, 1 9 2 9 ; (7), 9 . 1041, 1 9 3 0 ; B . S. B a r t l e t t , ib., (7), 
5. 848, 1928 ; C. Barus , Amer. Joum, Science, (3), 36 . 434, 1888 ; (3), 40. 219, 189O ; Bull. 
fT.8. Geol. Sur., 92, 1 8 9 2 ; B . Beckman , Arkw Mat. Astron. Fys., 7 . 4 2 , 1 9 1 2 ; Ann. Physik, 
(4), 46 . 481 , 931 , 1 9 1 5 ; rhys. Zeit., 16. 50, 1 9 1 5 ; E . Becquerel , Ann. Chim. Phys., (3), 17. 
255, 1 8 4 6 ; Compt. Rend., 22 . 416, 1 8 4 6 ; R . Benoi t , tb., 76 . 342, 1 8 7 3 ; O. Berg, Ann. 
Physik, (4), 32. 516, 1910 ; S. Bidwell , Proc. Roy. Soc, 37. 25 , 1884 ; R . Borns te in , Naturwiss. 
Vei. Heidelberg, 2 . 11, 1 8 7 7 ; JJer Einfluss dcs Lichtes auf electrische Spanning in Metallen, 
Heidelberg, 1880 ; G. Borelius, Zeit. Physik, 54 . 806, 1929 ; E . Bose, Phys. Zeit., 7. 373, 1906 ; 
G. Brauns fu r th , Ann. Physik, (5), 9 . 385, 1931 ; Untersuchungen uber die elektrische Leitfdhigkeit 
dunner Metallschichten, Berl in, 1931 ; P . W . Br idgman , Proc. Nat. Acad., 3 .10 , 1917 ; Proc. Amer. 
Acad.., 52 . 613, 1917 ; 57. 113, 1922 ; 59 . 119, 1923 ; 60. 435, 1925 ; 67. 305, 1932 ; 70. 285, 1935 ; 
A. Broca a n d M. Turehin i , Compt. Rend., 140. 1238, 1905 ; W . Broniewsky, Joum. Chtm. Phys., 
5. 57, 609, 1 9 0 7 ; T . Burger , Phys. Zeit., 4 . 775, 1 9 0 6 ; Her. deut. phys. Ges., 4 . 478, 1906 ; 
H . L.. Callendar, Phil. Mag., (5), 47. 191, 1899 ; Phil. Trans., 178. A, 186, 1887 ; L . Oailletet 
a n d JS. B o u t y , Compt. Rend., 100. 1188. 1885 ; L,. Cailletet a n d E . Colardeau, Joum. Phys., (2), 
7. 289, 1888 ; P . Chappuis a n d J . A . H a r k e r , Trav. MSm. Bur. Internal., 12. 1, 1901 ; H . Io 
Ghatelier, Compt. Rend., 111. 424, 1890 ; S. H . Christ ie, Phil. Trans., 123. 139, 1833 ; O. Chwol-
son, Bull. Acad. St. Petersburg, (3), 10. 379, 1877 ; R . Clausius, Pogg. Ann., 104. 650, 1858 ; 
J . Clay, Jahrb. Rod. JClektron., 8. 383, 1911 ; P . Cohn, Wied. Ann., 41 . 71 , 189O ; O. M. Corbino, 
Atti Accad. Lincei, (5), 22. i, 684, 1913 ; C. A. Crommelin . Phys. Zeit., 2 1 . 274, 192O ; J . d i m 
ming, Manual of Electrodynamics, Cambridge , 288, 1827 ; H . !Davy, Phil. Trans., 111. 433, 1821 ; 
R. Deaglio, Nuovo Cimento, (7), 11 . 288, 1 9 3 4 ; P . Debye , Ann. Physik, (4), 39 . 789, 1912 ; 
A. A. Deeker t , Klektrochem. Zeit., 18. 9 1 , 126, 160, 1912 ; J . Dewar , Proc. Roy. Soc, 73 . A, 250, 
A2°4 ; J - D e w a r a n d J . A. F leming , Phil. Mag., (5), 84. 326, 1892 ; (5), 35 . 281 , 1893 ; (S), 36-
^71 , 1893 ; H . Dickson, Phil. Mag., (5), 44 . 445, 1897 ; H . Dobre t sberger , Zeit. Physik, 65 . 334, 



124 INORGANIC AND THEORETICAL CHEMISTRY 
1930 ; F . P . DuIk, Kastner*s Arch., 7. 35 , 1824 ; F . Eh renha f t a n d E . Wasser , ZeU. Physik, 
69. 727, 1929 ; O. E h r h a r d t , Wied. Ann., 24 . 228, 1885 ; A . E m o , AtU 1st. Venezia, (6), 2 . 
1153, 1 8 8 4 ; Z . A. Eps te in , Zeit. Physik, 82 . 621 , 1 9 2 5 ; A. F e r y , Ann. Physique, (1O), 19 . 
421 , 1933 ; Journ. Phys. Had., (6), 9 . 38, 1928 ; (7), 4- 301 , 1933 ; Compt. Mend., 187. 819, 
1-928; O. Feussner , Zeit. Physik, 2 1 . 163, 1924 ; J . A . F leming , Proc. Boy. Inst., 15. 239, 
1896 ; Proc. Hoy. Soc, 66. 50 , 1900 ; J . F r enke l a n d N . Miroluboff, Zeit. Physik, 49 . 885, 
1928 ; J . M. Gaines, Abst. Theses Massachusetts Inst. Tech., 54, 1932 ; A . "W. Gauger , Journ. 
Amer. Chem. Soc, 47. 2278, 2323, 1925 ; W . Geiss a n d J . A . M. v a n L i e m p t , Zeit. Physik, 
41 . 867, 1927 ; E . H . Griffiths, Phil. Trans., 184. A, 390, 1893 ; A . T . Grigorieff, Ann. Inst. 
Platine, 6. 178, 1928 ; Zeit. anorg. Chem., 178. 213 , 1929 ; E . Gruneisen , Ann. Physik, (5), 16. 
530, 1933 ; Ber. deut. phys. Oes., 16. 36, 1918 ; Zeit. Physik, 19. 382, 1918 ; E . Gruneisen a n d 
E . Goons, ib„ 44 . 615, 1927 ; L.. G r u n m a c h , Ann. Physik, (4), 22 . 170, 1907 ; L . G r u n m a c h a n d 
F . Weiger t , Ber. deut. phys. Oes., 4 . 359, 1906 ; Phys. Zeit., 7. 735, 1906 ; Ann. Physik, (4), 22 . 
17O, 1906 ; W . Guer t le r , Zeit. anorg. Chem., 61 . 427, 1906 ; L . Guil let a n d M. Bai ley , Compt. 
Bend., 176. 1800, 1923 ; W . J . de H a a s a n d J . de Boer , Comm. Leiden Lab., 231c, 1934 ; Physica, 
1. 609, 1 9 3 4 ; E . H a g e n a n d H . R u b e n s , Sitzber. Akad. Berlin, 416, 1903 ; E . H . Ha l l , Phys. 
Bev., (2), 28 . 392, 1 9 2 6 ; W . S. H a r r i s , Phil. Trans., 117. 18, 1 9 2 7 ; Proc. Boy. Soc., 2 . 298, 
1 8 3 3 ; C. H a u s e m a n n , Wied. Ann., 2 . 550, 1 8 7 7 ; A . H e i n t z , Berg. Hiltt. Ztg., 46. 151, 1 8 8 7 ; 
F . Henn ing , Naturunss., 16. 617, 1 9 2 8 ; Zeit. Instrkd., 84 . 116, 1 9 1 4 ; Ann. Physik, (4), 40. 
635, 1913 ; F . H e n n i n g a n d W . Heuse , Zeit. Physik, 28 . 95 , 1924 ; F . H e n n i n g a n d J . O t t o , 
Phys. Zeit., 37. 6Ol, 1 9 3 6 ; K . H e r m a n n , Ann. Physik, (4), 77. 503, 1 9 2 5 ; E . W . H o b b s , 
Phil. Mag., (6), 32 . 141, 1916 ; G. Hoffmann, Zett. Physik, 4 . 363, 1921 ; L . Ho lbo rn , Ann. 
Physik, (4), 6. 242, 1 9 0 1 ; (4), 59 . 146, 1 9 1 9 ; Zeit. Physik, 8 . 58, 1 9 2 2 ; L . H o l b o r n a n d 
A. L . D a y , Sitzber. Akad. Berlin, 691 , 1899 ; L . H o l b o r n a n d W . Wien , Wied. Ann., 56. 
385, 1895 ; R . H o l m a n d W . Meissner, Zeit. tech. Phys., 12 . 663, 1931 ; R . H o l m a n d 
R . S tSrmer , Wtss. Veroffent. Siemens-Konzem, 9. 312, 1930 ; K . H o n d a , T . Nish ina a n d T . Hi rone , 
Zeit. Physik, 76. 8O, 1932 ; Science Bep. Tohoku Univ., 2 1 . 851 , 1932 ; T . S. H u m p i d g e , Proc. 
Boy. Soc, 39 . 16, 18K5 ; W . J a g e r a n d H . Diesselhorst , Abh. Phys. Tech. Beichsanst., 3 . 259, 1900 ; 
Sttzber. Akad. Berlin, 719, 1 8 9 9 ; Ber., 88 . 719, 1899 ; W . J a g e r a n d H . von Ste inwehr , Zeit. 
Instrkd., 26 . 24O, 1 9 0 6 ; Ann. Physik, (4), 2 1 . 23 , 1 9 0 6 ; Zeit. phys. Chem., 54 . 428 , 1 9 0 6 ; 
W . H . J o h n s o n , Chem. News, 42 . 70, 188O ; 44 . 178, 1881 ; Proc. Manchester Lit. Phil. Soc, 19 . 
147, 1880; 20. 125, 1881 ; F . Jo l io t , Compt. Bend., 186. 1526, 1928; 190. 627, 1930; Monthly Bull. 
Befrigeration, 1 1 . 258, 1930 ; G. W . A . K a h l b a u m a n d E . S t u r m , Zeit. anorg. Chem., 46. 290, 
1905 ; H . Kah le r , Phys. Bev., (2), 18. 210, 1921 ; S. K a m b a r a a n d M. Matsu i , Journ. Japan. 
Soc. Chem. Ind., 85 . 165, 1 9 3 2 ; P . K a p i t z a , Proc. Boy. Soc, 128. A , 292, 342, 1 9 2 9 ; 
W. H . Keosom a n d A. Bijl, Comm. Phys. Lab. Leiden, 242, B , 1936 ; Physica, 3 . 418, 1936 ; 
W . H . Keesom a n d J . N-. v a n E n d e , Proc. Akad. Amsterdam, 32 . 1171, 1929 ; H . Kle ine , Zeit. 
Physik, 33. 391 , 1925 ; J . Konigsberger a n d O. Re iehenhe im, Phys. Zeit., 7. 57O, 1906 ; 
W . Koh l rausch , Wied. Ann., 33 . 5 1 , 1 8 8 8 ; L . R . Kol ler , Phys. Bev., (2), 17. 2 3 1 , 1921 ; (2), 
18. 221 , 1921 ; J . K r a m e r , Ann. Physik, (5), 19. 37, 1934 ; J . K r a m e r a n d H . Z a h n , Naturwiss., 
43 . 792, 1932 ; A . Lafay, Ann. Chim. Phys., (8), 19. 290, 1910 ; Compt. Bend., 149. 506, 1909 ; 
1. Langmui r , Journ. Amer. Chem. Soc, 28 . 1374, 1906 ; E . Lenz , Pogg. Ann., 84 . 432, 1835 ; 
45. 119, 1838 ; Mem. Acad. St. Petersburg, 2 . 631 , 1833 ; J . O. L inde , Ann. Physik, (5), 10. 52, 
1931 ; E . Lissell, Om Tryckets Inflytande pa det ISlektriska Ledningsmotstdndel hos Metaller, 
Upsala , 1 9 0 2 ; Oefvers. Vet. Akad. Forh., 697, 1 8 9 8 ; A . C. Longden , Phys. Bev., (1), 11 . 40, 
1900 ; S. Lussana , Nuovo Cimento, (4), 10. 77, 1899 ; (5), 5 . 307, 1903 ; J . T . MacGregor-Morris 
a n d R . P . H u n t , Phil. Mag., (7), 14. 372, 1932 ; Y . Maslakovetz , Journ. Tech. Phys. U.S.S.B., 1. 
4Ol, 1931 ; A . Matthiessen, Pogg. Ann., 103. 429, 1858 ; Ann. Chim. Phys., (3), 54 . 255, 1858 ; 
A . Mat th iessen a n d C. Vogt , Pogg. Ann., 122. 19, 1864 ; Phil. Mag., (4), 2 8 . 467, 1864 ; Phil. 
Trans., 154. 167, 1864 ; W . Meissner, Zeit. Physik, 88 . 647, 1926 ; Ann. Physik, (4), 47. 1038, 
1915 ; Wiss. Abhand. Phys. Tech. Beichsanst., 10. 237, 1926 ; W . Meissner a n d B . Voigt , Ann. 
Physik, (5), 7. 892, 1930 ; A. Michels a n d P . Geels, Proc. Akad. Amsterdam, 29 . 1106, 1 9 2 6 ; 
J . Mooser, Wied. Ann., 42 . 659, 1891 ; H . Moser, Ann. Physik, (5), 6. 852, 1930 ; N . F . Mot t , 
Proc. Boy. Soc, 146. A, 465 , 1934 ; 153. A, 699, 1936 ; J . Muller , Program. Oymn. Wesel, 1, 
1857 ; Pogg. Ann., 103. 176, 1858 ; H . M u r m a n n , Zeit. Physik, 89 . 426, 1934 ; W . N e r n s t , 
Sitzber. Akad. Berlin, 306, 1911 ; Ann. Physik, (4), 36 . 395, 1911 ; G. Niccolai , AUi Accad. 
Lincei, (5), 16. i, 909, 1907 ; E . L.. Nichols, Phil. Mag., (5), 18. 38 , 1882 ; Ber., 15. 524, 1882 ; 
Proc. Amer. Assoc, 24, 1881 ; J . W. Nicholson, Phil. Mag., (6), 22 . 245, 1911 ; A . v o n Obermayer , 
Sitzber. Akad. Wien, 60. 245, 1869 ; K . Olszewsky, Phil. Mag., (5), 40 . 207, 1895 ; H . K . Onnes , 
Versl. Akad. Amsterdam, 19 . 1202, 1911 ; H . K . Onnes a n d J . Clay, Comm. Phys. Lab. Leiden, 
95, c, 1906 ; J . P a t t e r s o n , Proc Cambridge Phil. Soc, 9. 118, 1901 ; Phil. Mag., (6), 4 . 662, 1902 ; 
E . Pe rucca , Ann. Physik, (5), 4 . 252, 1930 ; Atti Accad. Torino, 69 . 166, 1934 ; M. v o n P i r an i , 
Verh. deut. phys. Oes., 12. 301 , 1910 ; B . Pogany , Ann. Physik, (4), 49 . 538, 1916 ; R . P o h l , 
Phys. Zeit., 7. 50O, 1906 ; C. S. M. Poui l le t , J&Uments de physique exp4rimentale, P a r i s , 1 . 754, 
1829 ; Pogg. Ann., 15. 92, 1829 ; H . R e d d e m a n n , Ann. Physik, (5), 20 . 502, 1934 ; 
F . W . Reyno lds , Phys. Bev., (2), 2 8 . 302, 1924 ; (2), 24 . 523, 1924 ; A . R iede , Zeit. Physik, 48 . 
302, 1 9 2 8 ; Ann. Physik, (4), 45. 881 , 1914 ; P . Riess , Die Lehre von der Beibungselektrizitat, 
Berl in , 1. 134, 1867 ; H . Roln ick , Phys. Bev., (2), 86. 506, 1930 ; A . Schle iermacher , Wied. Ann., 
2 6 . 287, 1885 ; K . Schtschodro , Bull. Acad. St. Petersburg, 13. 727, 1919 ; A . Schulze, Zeit. 
MetaUkunde, 15. 38, 155, 1923 ; C. W . von Siemens, Proc Boy. Soc, 1 9 . 4 4 3 , 1871 ; Phil. Mag., 



PLATINUM 125 

(4), 4 2 . 150, 1871 ; Wied. Ann., 2 . 5 2 1 , 1877 ; E . W . v o n Siemens , Sitzber. A had. Berlin, 299, 
1877 ; Fogg. Ann., 110. 18, 1860 ; F . S imon, Zeit. phys. Chem., 109. 136, 1924 ; F . S k a u p y 
a n d O. Kan to rowicz , Metallwirtschaft, 10 . 45 , 1931 ; J . C. S o u t h a r d a n d R . T . Milner, Journ. 
Amer. Chem. Soc, 5 5 . 4384, 1933 ; W . H . S t a n n a r d , Journ. Amer. Opt. Soc, 15 . 64, 1927 ; A . Ste in , 
Phys. ZeM., 13 . 287, 1912 ; J . D . S t r a n a t h a n , Phys. Rev., (2), 26 . 50O, 1926 ; F . S t re in tz , 
Sitzber. Akad. Wien, 109. 229, 1900 ; Monatsh., 2 1 . 461 , 19OO ; Ann. Physik, (4), 8 . 1, 19OO ; (4), 
8. 847, 1902 ; Zeit. Elektrochem., 1 1 . 273 , 1905 ; V. S t r o u h a l a n d C. B a r u s , Abh. Bohm. Oes., 
(6), 12 . 15, 1884 ; R . S u h r m a n n , Zeit. Physik, (2), 19 . 1, 1923 ; G. Szivessy, Ann. Physik, (4), 
2 3 . 963 , 1907 ; G. T a m m a n n , Zeit. MetaUkunde, 24 . 22O, 1932 ; G. T a m m a n n a n d K . L . Dreyer , 
Ann. Physik, (5), 16. I l l , 1933 ; H . Toml inson , Proc. Roy. Soc., 26 . 401 , 1877 ; 8 3 . 276, 1882 ; 
39 . 503, 1885 ; W . Tui jn , Proc. Acad. Amsterdam, 32 . 115, 1929 ; Comm. Phys. Lab. Leiden, 
196, 1929 ; W . Tu i jn a n d H . K . Onnes , Arch. Neerl., (3), 10 . 5, 1927 ; F . U p p e n b o r n , Centrb. 
Elektrotech., 7. 564, 1886 ; S. Vir te l , Zeit. Physik, 5 9 . 771 , 1930 ; E . W a e t z m a n n , M. Gniel insky 
a n d H . Heisig, ib., 58 . 449, 1929 ; C. W . W a i d n e r a n d G. K . Burgess , Bull. Bur. 
Standards, 6. 149, 1909 ; A . T . W a t e r m a n , Phys. Rev., (2), 22 . 259, 1923 ; Phil. Mag., (7), 6. 
965, 1928 ; F . W e b e r , Zurich. Vierteljahr., 22 . 335, 1878 ; F . Weiger t , Phys. Zeit., 7. 735, 1906 ; 
Ber. deut. phys. Geo., 4 . 359, 1906 ; Ann. Physik, (4), 22. 170, 1906 ; K . Wei l , Zeit. Physik, 64 . 
237, 1 9 3 0 ; L . Weil ler , Nostrand's Eng. Mag., 3 3 . 288, 1 8 8 5 ; Rev. Ind., 242, 1 8 8 4 ; Dingier** 
Journ., 253 . 134, 1 8 8 4 ; Centralztf. Opt. Mech., 6. 28 , 1 8 8 5 ; G. W i e d e m a n n a n d R . F r a n z , 
Pogg. Ann., 89 . 498 , 1853 ; E . D . Wil l iamson, Journ. Franklin Inst., 193 . 491 , 1922 ; H . A. Wilson, 
Phil. Trans., 202. A , 265, 1903 ; A . W . Wi tkowsky , Phil: Mag., (5), 4 1 . 314, 1890. 

* M. Andaue r , Zeit. phys. Chem., 138. 357, 1928 ; 145. 220, 1929 ; T . Argyropulos , Compt. 
Rend., 1 1 . 525, 1890 ; Wied. Ann., 4 1 . 503, 1890 ; E . Becquerol , Arch. I'Elect., 3 . 181, 1843 ; 
Ann. Chim. Phys., (3), 9. 2 1 , 1843 ; A . Berl iner , Wied. Ann., 3 3 . 289, 1888 ; G. I>. B o t t o , Arch. 
VElect., 5 . 353, 1845 ; Mem. Accad. Torino, 8 . 275 , 1846 ; E . B r a n l y , Compt. Rend., 165. 524, 
1 9 1 7 ; J . G. Chi ldren, Phil. Trans., 105. 363, 1 8 1 5 ; Gilbert's Ann., 52 . 353 , 1 8 1 6 ; H . D a v y , 
%b„ 7 1 . 259, 1822 ; Phil. Trans., 111 . 425 , 1821 ; Ann. Phil., (2), 3 . 1, 1822 ; E . E d l u n d , Pogg. 
Ann., 1 0 1 . 86, 1857 ; F . E x n e r , Wied. Ann., 2 . 1O0, 1877 ; Pogg. Ann. Erzbd., 7. 59, 1876 ; Sitzber. 
Akad. Wien, 75 . 373, 1877 ; A . F a r k a s a n d H . H . Rowley , Zeit. phys. Chem., 22 . B , 335, 1933 ; 
R . M. Ferguson , Proc. Roy. Soc. Edin., 10 . 70O, 1880 ; R . T . Glazebrook, W . R . Bonsfield and 
F . E . Smi th , Proc. Roy. Soc., 8 5 . A, 5 4 1 , 1911 ; W . R . GroVe, Phil. Mag.,(3), 24. 268, 346, 422, 1844; 
(3), 27 . 445, 1845 ; (3), 35 . 114, 1849 ; Phil.Trans., 133 . 9 1 , 1843 ; G. Hoffmann, ib., 4 . 363 , 1921 ; 
R . Ho lm, Zeit. Physik, 8. 151, 1927 ; R . H o l m a n d B . S to rmer , Wiss. Veroffent. Siemens-Konzerri, 
9. 323, 1930 ; A . Imhof, Phys. Zeit., 2 3 . 262, 1922 ; B . K a m i e n s k y , Zeit. phys. Chem,., 145. 48, 
1929 ; E . Lenz , Bull. Acad. St. Petersburg, (2), 2 . 161, 1844 ; Pogg. Ann., 6 1 . 18, 1844 ; J . Mttllor, 
Fortschr, Phys., 384, 1849 ; Ber. Nat. Ges. Greiburg, 6. 97 , 1873 ; R . Nahrwold , Wied. Ann., 3 1 . 
467, 1887 ; G. N o r d s t r o m , Tek. Tid. Bergsvetenskap, 6 1 . 55, 68, 77, 1931 ; F . Polednik , Zeit. 
PJiysik, 66 . 619, 1930 ; W . H . Preece , Proc. Roy. Soc., 30 . 408, 188O ; 36 . 464, 1884 ; 4 3 . 280. 
1888 ; 44 . 109, 1888 ; G. von Quintus-Ic i l ius , Pogg. Ann., 1 0 1 . 86, 1857 ; O. W . R icha rdson a n d 
F . S. R o b e r t s o n , Phil. Mag., (6), 4 3 . 162, 1922 ; P . Riess , Pogg. A nn., 6 5 . 481 , 1845 ; A . de la Rive , 
Traite dy Uectricite" the"orique et appliquee, Pa r i s , 2 . 186, 1856 ; H . R o h m a n n , Zeit. Physik, 36 . 803, 
1926 ; O. Scarpa , Chim. Ind., 16. 488, 1926 ; F . S k a u p y a n d O. Kan to rowicz , Zeit. Electrochem., 
37. 482, 1931 ; H . S t re in tz , Phys. Zeit., 150. 368, 1873 ; Sitzber. Akad. Wien, 67 . 323, 1873 ; 
M. Viard , Ann. Chim. Phys., (3), 4 3 . 304, 1855 ; F . ZGllner, Pogg. Ann., 109. 244, 1860 ; Verh. 
Schweiz. Naturf. Ges., (3), 2 . 311 , 1859. 

3 M. Andaue r , Zeit. phys. Chem., 138. 357, 1928 ; S. Ar rhen ius , Wied. Ann., 3 3 . 638, 1888 ; 
W. E . A y r t o n a n d J . P e r r y , Phil. Trans., 171. 1, 188O ; Proc. Roy. Soc, 27 . 219, 1 8 7 8 ; 
E . Becquorel , Compt. Rend., 22 . 677, 1846 ; J . J . Berzelius, Gilbert's Ann., 42 . 4 5 , 1812 ; Lehrbuch 
der Chemie, Dresden , 1. 118, 1843 ; A . Coehn a n d A . Curs , Zeit. Physik, 29. 186, 1924 ; A . Coehn 
and A. Lo tz , ib., 5 . 242, 1921 ; C. Chr is t iansen , Wied. Ann., 56 . 646, 1891 ; 57 . 688, 1896 ; 
E . Dubois , Compt. Rend., 184. 1424, 1927 ; 185. 110, 1927 ; E . E d l u n d , Pogg. Ann., 140. 435. 
1870 ; 143. 538, 1871 ; F . E x n e r , Wied. Ann., 9 . 603, 1880 ; F . E x n e r a n d J . T u m a , Sitzber. 
Akad. Wien, 97 . 917, 1888 ; J . M. Gauga in , Compt. Rend., 5 9 . 493 , 1864 ; H . Gaut ie r , Bull. Soc. 
Chim., (2), 4 5 . 418 , 1886 ; J . H . Glads tone a n d A . Tr ibe , B.A. Rep., 75 , 1872 ; Proc. Roy. Soc, 
20. 218, 1872 ; Phil. Mag., (3), 44 . 73 , 1872 ; Chem. News, 26 . 109, 1872 ; Journ. Chem. Soc, 
35. 567, 1879 ; B . J . Goosens, Wied. Ann., 16 . 551 , 1882 ; H . Greinacher , Ann. Physik, (4), 16. 
708, 1905 ; A . H a g e n b a c h , ib., (4), 8 . 568, 1902 ; W . Ha l lwachs , Wied. Ann., 29 . IO, 1886 ; 
W. G. H a n k e l , Abh. Sachs. Ges., 6. 1, 1861 ; 7 . 385, 1 8 6 5 ; Pogg. Ann., 115. 57, 1 8 6 2 ; 126. 
286, 1865 ; H . Hor ig , Ann. Physik, (4), 28 . 371 , 1909 ; M. H . J a c o b i , Pogg. Ann., 50 . 510, 1840; 
53 . 336, 1841 ; BuU. Acad. St. Petersburg, (1), 6. 368, 1840 ; (1), 8. 262, 1841 ; Phil. Mag., (3), 
17. 241 , 1 8 4 0 ; Compt. Rend., 1 1 . 1058, 184O ; J . H . J o n e s , Phil. Mag., (6), 50 . 1160, 1 9 2 5 ; 
W. M. J o n e s , ib., (6), 29 . 2 6 1 , 1915 ; B . K a m i e n s k y , Zeit. phys. Chem., 145. 48 , 1929 ; 
K. D . K l e e m a n a n d C. R . P i t t s , Journ. Phys. Chem., 29 . 508 , 1925 ; O. K n o b l a u c h , Zeit. phys. 
Chem., 89 . 232, 1902 ; R . Koh l r ausch , Pogg. Ann., 8 8 . 472. 1853 ; F . Kr i iger a n d G. Schulz, 
Ann. Physik, (5), 26. 308, 1936 ; A . Macfar lane, Proc. Edin. Roy. Soc, 12. 412, 1884 ; G. Monch, 
Erlanger Ber., 65 . 202, 1934 ; E . Obach , Pogg. Ann. Ergbd., 7 . 300, 1876; H . Pe l la t , Difference 
de potential des couches ilectriques qui recouvrent deux metaux du contact, Pa r i s , 1881 ; Compt. Rend., 
80. 990, 1880 ; G. Oesterheld , Zeit. Elektrochem., 19. 585, 1913 ; E . Perucca , Zeit. Physik, 34 . 
120, 1 9 2 5 ; C. H . Pfaff, Pogg. Ann., 5 1 . 209, 1 8 4 0 ; F . Po lednik , Zeit. Physik, 66. 619, 193O ; 
O. W . R i c h a r d s o n a n d F . S. R o b e r t s o n , Phil. Mag., (6), 4 3 . 162, 1922 ; A . Righi , AUi Accad. 



126 INORGANIC AND THEORETICAL. CHEMISTRY 

IAncei, (5), 1. 860, 1 8 8 9 ; J . W . R i t t e r , Nicholson's Journ., 7 . 288, 1 8 0 4 ; Gilbert's Ann,, 16. 
293, 1804 ; 19. 1, 1805 ; T . J . Seebeck, Abh. Akad. Berlin, 295, 1823 ; Schweigger's Journ., 87. 
2 1 , 1923 ; J . B . Se th , B . Gula t i a n d S. Singh, Phil. Mag., (7), 12. 409, 1931 ; P . E . S h a w a n d 
C. S. J e x , Proc Hoy. Soc, 118. A, 97, 1928 ; P . E . S h a w a n d E . W . JL.. Leavey , ib., 188. A , 502, 
1932 ; T . Te rada , Mem. Coll. Kyoto, 19. A , 57, 1936 ; R . Vieweg, Ann. Physik, (4), 74 . 146, 
1924 ; R . v o n D . Wegner , Zeit. Elektrochem., 84. 42 , 1928. 

* R . Abegg, F . Auerbach a n d R . L u t h e r , Messungen elektromotorischer Krdfte galvanischer 
Ketten mit tvassrigen Elektrolyten, Ha l l e a. S., 2, 1911 ; G. A thanas iu , Compt. Rend., 178. 386, 
561 , 1924 ; R . A u d u b e r t , ib., 177. 818, 1923 ; 189. 800, 1266, 1929 ; Journ. Phys. Rod., (6), 6, 
313, 1925 ; W . E . A y r t o n a n d J . P e r r y , Phil. Trans., 111. 15, 188O ; Proc. Roy. Soc, 27. 196. 
1878 ; W . 1>. Bancrof t , Zeit. phys. Chem., 12. 289, 1893 ; P . Bechtereff, Bull. Polyt. Inst. St. 
Petersburg, 15. 443 , 1911 ; A . C . B e c q u e r e l , Ann. Chim. Phys., (2), 28. 244, 1923 ; (2), 24 . 342, 
1823 ; MSm. L'Inst., 28. 301 , 1853 ; Compt. Rend., 82 . 657, 1851 ; TraiU de VOectricite" et du 
magnetism?, Pa r i s , 2 . 9 1 , 1834 ; E . Becquere l , Compt. Rend., 70. 1313, 187O ; Ann. Chim. Phys., 
(3), 44 . 401 , 1855 ; K . Bennewi tz a n d J . Schulz, Zeit. phys. Chem., 124. 115, 1926 ; P . Bergius , 
ib., 72. 357, 1910 ; M. Ber the lo t , Compt. Rend., 184. 793, 865, 873, 933, 1009, 1461, 1902 ; 185. 
6, 129, 485 , 1902 ; 186. 413 , 481 , 1109, 1357, 1497, 1601, 1903 ; 187. 285, 291 , 421 , 965, 1903 ; 
Ann. Chim. Phys., (7), 27. 145, 1902 ; (7), 30. 433 , 1903 ; L . Bleekrode, Pogg. Ann., 142. 611 , 
1871 ; E . d u Bo i s -Reymond , Sitzber. Akad,. Berlin, 297, 1854 ; F . P . Bowden , Proc. Roy. Soc., 
125. A , 446, 1929 ; E . B r a n l y , Ann. Ecole Norm., (2), 3 . 225, 1873 ; A . Br inghen t i , Oazz. Chim. 
IUd., 36. i, 200, 1906 ; D. J. B rown a n d J . C. Z immer , Journ. Amer. Chem. Soc, 52 . 1, 1930 ; 
B . B r u n s a n d A. F r u m k i n , Zeit. phys. Chem., 147. 125, 1930 ; H . Buff, Liebig's Ann., 41 . 140, 
1 8 4 2 ; 42 . 5, 1 8 4 2 ; 45. 137, 1844 \ E . F . B u r t o n , PhU. Mag., (6), 11 . 446, 1 9 0 6 ; C. Cappa, 
AUi Accad. Torino, 13. 867, 1 8 7 8 ; J . Chloupek, Coll. Czech. Chem. Comm., 2 . 129, 1930 ; 
S. B . Chr is ty , Zeit. Elektrochem., 8 . 105, 1902 ; F . P . D u I k a n d L . Moser, Dove's Repert., 2 . 115, 
1838 ; A . v o n Ecchor , Nuovo Cimento, (3), 5 . 5, 1879 ; O . E r b a e h e r , Zeit. Elektrochem,., 38. 532, 
1932 ; F . E x n e r a n d J . T u m a , Sitzber. Akad. Wien, 97. 927, 1888 ; M. F a r a d a y , Phil. Trans., 180. 
6 1 , 93 , 1840 ; C. E . F a w s i t t , Proc. Roy. Soc. Edin., 26. 5 , 1906 ; F . F ischer , Zeit. phys. Chem., 
52 . 88 , 1 9 0 5 ; G. S. Forbes a n d E . P . B a r t l e t t , Journ. Amer. Chem. Soc, 35. 1527, 1 9 1 3 ; 
C. F r e d e n h a g e n , Zeit. anorg. Chem., 29. 407, 1902 ; S. J . F r e n c h a n d Li. Kah l enbe rg , Metal Ind., 
33 . 445, 1 9 2 8 ; Trans. Amer. Elcctrochem. Soc, 54 . 163, 1 9 2 8 ; C. F r o m m e , Wird. Ann., 19. 
300, 1883 ; A . F r u m k i n , S. Lev ina a n d O. Za rub ina , Zeit. phys. Chem., 155. 4 1 , 1931 ; 
J . M. Gaugain , Compt. Rend., 74. 610, 1332, 1872 ; E . Ger land, Sitzber. Niederrh. Ges. Bonn, 19, 
1868 ; Pogg. Ann.. 133. 513, 1868 ; F . Giordani a n d B . Focaccia , Gazz. Chim,. Ital., 59 . 914, 1929 ; 
5 . Glass tone a n d A . Hickl ing, Journ. Chem,. Soc, 10, 1934 ; A . G. Grigorieff, Ann. Inst. Platine, 
6. 178, 1928 ; G. Grubo a n d L . Baumeis te r , Zeit. Elektrochem., 30. 322, 1924 ; A . F . Guerasinoff, 
Journ. Russ. Phys. Chem. Soc, 58 . 197, 1926 ; IL.. W . H a a s e , Zeit. Elektrochem., 36. 456, 193O ; 
L . P . H a m m e t t , Journ. Amer. Chem,. Soc, 46. 7, 1924 ; W . G. H a n k e l , Abh. Sachs. Ges., 7. 585, 
1865 ; Pogg. Ann., 126. 286, 1865 ; J . H a r t y , Journ. Phys. Chem., 39. 355, 1935 ; N . H a r v e y , 
Journ. Phys. Chem., 33 . 1456, 1929 ; F . G. Henr ic i , Pogg. Ann., 47. 431 , 1839 ; 121 . 589, 1864 ; 
J . Hopkinson , Proc Roy. Soc, 24 . 183, 1 8 7 6 ; G. Ho i s t , Svenska Kem. Tids., 43 . 2 , 1931 ; 
K . Horov i t z , Sitzber. Akad. Wien, 132. 367, 1924 ; R . H u n t , Atlhenmum, 597, 1849 ; H . J a b l c -
zynska-Jedrze jewska , Rocz Ghent., 16. 306, 1 9 3 6 ; M. H . J a c o b i , Pogg. Ann., 50 . 51O, 1 8 4 0 ; 
5 4 . 3 4 7 , 1 8 4 1 ; 69. 207, 185O ; J . P . Jou l e , Phil. Mag., (3), 24 . 113, 1 8 4 4 ; L . K a h l e n b e r g 
a n d J . V. Steinle, Trans. Amer. Electrochem. Soc, 44 . 501 , 1923 ; B . K a m i e n s k y . Zeit. 
phys. Chem., 158. 441 , 1932 ; V. K a r p e n , Compt. Rend., 187. 418 , 1 9 2 8 ; H . D . K i r s c h m a n , 
B . Wingfield a n d H . J . Lucas , Journ. Amer. Chem. Soc, 52 . 23 , 1920 ; W . K l e e m a n a n d 
R . H . B e n n e t t , Phys. Rev., (2), 21 . 479, 1923 ; R . D . K l e e m a n a n d W . F red r i ckson , ib., (2), 
22 . 134, 1923 ; R . D . K l e e m a n a n d R . L>. P i t t s , ib., (2), 23 . 556, 1923 ; S. K o i d z u m i , Mem. 
Coll. Kyoto, 17. 329, 1934 ; I . M. Kolthoff a n d T . K a m e d a , Journ. Amer. Chem. Soc, 51 . 2888, 
1929 ; M. Krouchko l l , Journ. Phys., (2), 2 . 50O, 1883 ; Compt. Rend., 97. 161, 1883 ; F . W . Ki is te r , 
Zeit. anorg. Chem., 44 . 439, 1905 ; F . W . Ki i s te r a n d W . L o m m e l , ib., 44 . 445 , 1 9 0 5 ; Zeit. 
Elektrochem., 8. 496, 1902 ; I . Lifschitz, Chem. Weekbl., 24 . 154, 1927 ; J. Liger , Bull. Soc. 
Chim., (5), 1. 1679, 1935 ; W . Loewenstein, in L . Gmel in , Handbuch der anorganischen Chemie, 
Heidelberg, 5 . iii, 102-129, 198-221, 1915 ; N . E . Loomis a n d S. F . Acree, Amer. Chem. Journ., 
46. 585, 1911 ; R . L u t h e r , Zeit. Elektrochem., 8. 646, 1902 ; Zeit. phys. Chem., 52 . 626, 1905 ; 
H . K . McClain a n d H . V. T a r t a r , Journ. Phys. Chem., 88 . 161, 1933 ; S. Makish ima, Zeit. Elektro-
chem., 41 . 697, 1935 ; C. Mat teucc i , Compt. Rend., 32 . 145, 1851 ; V. F . Miller a n d H . Ter rey , 
Journ. Chem. Soc, 605, 1927 ; J . L.. R . Morgan a n d O. M. L a m m e r t , Journ. Amer. Chem. Soc, 58. 
2154, 1931 ; G. E . Muchin a n d M. I . Si lberfarb, Ukraine Chem. Journ., 6 . 323, 1930 ; E . Muller , 
Zeit. anorg. Chem., 26. 56, 1901 ; J . Muller, Untersuchungen itber Plussigkeitsketten, Leipzig, 
1869 ; Pogg. Ann., 140. 114, 380, 187O ; W . J . Muller a n d J . Konigsberger , Ber. deut. phys. Ges., 
4. 545, 1906 ; Phys. Zeit., 7 . 796, 1907 ; W . J . Muller a n d K . Konop icky , Zeit. Elektrochem., 34 . 
840, 1928 ; R . G. v a n N a m e a n d F . Fenwick , Journ. Amer. Chem. Soc, 47. 9, 19, 1925 ; B . Neu
m a n n , Zeit. phys. Chem., 14 . 213, 1894 ; L . V. Nik i t in , Compt. Rend. Acad. U.R.S.S., 2. 67 
1936 ; J . M. Or t a n d M. H . R o e p k e , Journ. Phys. Chem., 38 . 1061, 1934 ; W . Os twald , Zeit. 
phys. Chem., 35. 339, 1900 ; T . O t t , Elektrolytische Reduktion der Niobsaure, Miinchen, 5 1 , 1911 ; 
5 . Pagl iani , Atti Accad. Torino, 2 1 . 518, 1886 ; W . M. Pierce , Phys. Rev., (2), 8 1 . 470, 1928 ; 
F . P lzak , Zeit. anorg. Chem., 32 . 385, 1902 ; J . C. Poggendorff, Pogg. Ann., 54 . 185, 1841 \ 
G. Quincke, ib., 107. 9, 1859 ; F . M. R a o u l t , Ann. Chim. Phys., (4), 2 . 371 , 1864 ; F . R icha rz , 



PLATINUM 127 

Zeit. phys. Chem., 4. 18, 1889 ; A . de la R i v e , Pogg. Ann., 15. 102, 1829 ; Ann. Chim. Phys., (2), 
39 . 297, 1828 ; P . Sambussy , Compt. Bend., 194. 1724, 1932 ; C. F . Schonbein , Ber. Verh. Naturf. 
Ges. Baaeh 3 . 58 , 1838 ; Bull. Univ., 15. 168, 1838 ; K . Schreber , Wied. Ann., 86 . 662, 1889 ; 
I . I . Schukoff, Journ. Gen. Chem. Buss., 3 . 959, 1933 ; I . I . Schukoff, I . N . B u s h m a k i n a n d 
C. S to ra , Compt. Bend., 200. 1034, 1935 ; S. Se kino, Zeit. Elektrochem., 34 . 250, 1928 ; A . Slygin 
a n d A . F r u m k i n , Acta Physicochimica Buss., 3 . 791 , 1936 ; E . R . S m i t h , Journ. Besearch Bur. 
Standards, 5 . 735, 1930 ; A. Smi t s , Bee. Trav. Chim. Pays-Bos, 15. 135, 1896 ; Ber., 29. R , 770, 
1 8 9 6 ; C. S to ra , Journ. Chim. Phys., 29. 168, 1932 ; V. I . S t r u k o v a , Journ. Buss. Phys. Chem. 
Soc., 61 . 169, 1 9 2 9 ; T . Swensson, Arkiv Kemi Min. Qeol., 1. 19, 1 9 1 7 ; G. T a m m a n n a n d 
K . Bochow, Zeit. anorg. Chem., 169. 33 , 1928 ; H . V. T a r t a r a n d H . K . McClain, Journ. Amer. 
Chem. Soc, 5 3 . 3201 , 1931 ; M. Tha l inger a n d M. Volmer , Zeit. phys. Chem., 150. 4 0 1 , 1 9 3 0 ; 
S. Veil, Compt. Bend., 201. 551 , 885, 1935 ; 202. 121, 1936 ; F . Vies a n d A . Ugo , Arch. Phys. 
Biol., 7 . 119, 1930 ; A . Wa lcke r , Pogg. Ann., 4 . 321 , 1825 ; E . W a r b u r g , Wied. Ann., 3 8 . 342, 
1899 ; E . G. Weischede, Elektrolytische Bestimmung und Trennung der Platinmttalle Platin, 
Iridium, und Osmium, D a r m s t a d t , 1927 ; G. W i e d e m a n n , JDie Eehre von der Elektricitat, 
Braunschweig , 1. 192, 1 8 9 3 ; H . Wi ld , Pogg. Ann., 125. 119, 1 8 6 5 ; Mitt. Naturf. Ges. Bern, 
200, 1 8 6 4 ; N . T . M. Wi lsmore , Zeit. phys. Chem., 35 . 291 , 1900 ; C. W i n t h e r , ib., 145. 8 1 , 
1929 ; A . JL W r i g h t a n d F . H . Gibson, Journ. Ind. Eng. Chem., 19. 749, 1927 ; F . Zan tedesch i , 
Ann. Fifiica, 2 1 , 1850. 

6 R . Abegg a n d J. F. Spencer , Zeit. anorg. Chem., 44 . 399, 1905 ; E . Becquere l , Compt. 
Bend., 22 . 677, 1846 ; W . Bee tz , Pogg. Ann., 11. 493 , 1849 ; 90. 42 , 1853 ; Ber. A had. Munehen, 
8. 14O, 1878 ; Wied. Ann., 5 . 1, 1878 ; K . Bennewi tz a n d W . Schieferdecker, Zett. phys. Chem., 
157. 32, 1931 ; E . Bose, ib., 34 . 738, 19OO ; 38 . 1, 19Ol ; F . V. Bossche, Bull. Acad. BeIg., 864, 
1903 ; A . B r a n d , Ann. Physik, (4), 9 . 468 , 1902 ; V. Czepinsky, Zeit. anorg. Chem., 30 . 1, 1902 ; 
J . G. Dav idson , Phys. Zeit., 1. 816, 1906 ; E . Dubois , Compt. Bend., 186. 1832, 1928 ; F . Fd r s t c r , 
Zett. phys. Chem., 69. 336, 1909 ; C. F r e d e n h a g e n , Zett. anorg. Chem., 29 . 456, 1902 ; S. J . F r e n c h 
a n d L . Kah l cnbe rg , Trans. Amer. Electrochem. Soc., 54 . 163, 1928 ; Metal Ind., 3 3 . 443 , 543, 569, 
1928 ; L . Grafenberg , Zeit. Elektrochem., 8. 297, 1902 ; W . R . Grove , Pogg. Ann., 5 8 . 202, 1842 ; 
Phil. Trans., 135. 359, 1845 ; Phtl. Mag., (3), 14. 129, 1839 ; (3), 2 1 . 417, 1842 ; G. Grube , Zett. 
Elektrocfiem., 3 5 . 703, 1929 ; G. G r u b e a n d H.- R e i n h a r a t , ib., 87. 307, 1931 ; F . H a b e r , Zeit. 
anorg. Chem., 5 1 . 357, 1906 ; W . G. H a n k e l , Abh. Sach*. Ges., 20 . 559, 1883 ; Ber. Sach*. Ges., 35 . 
123, 1883 ; W ted. Ann., 22 . 387, 1884 ; R . v o n Hass l inger , Monatsh., 22 . 907, 1901 ; J . ,T. Her
m a n s , Zeit. phys. Chem., 176. 55 , 1936 ; R . Hobe r , Pf tiger's Arch., 82 . 631 , 19OO ; V. Hoeper , 
Zeit. anorr/. ("hem., 20 . 443 , 1899 ; S. J a h n , ib., 60 . 292, 1908 ; J". A . K e n d a l l , Pror. Boy. Soc., 
36. 208, 1 8 8 4 ; Chem. News, 49 . 49, 1 8 8 3 ; R . Koh le r , Zeit. phys. Chem., 135. 369, 1 9 2 8 ; 
G. N . Lewis , ib.. 5 5 . 465, 1906 ; R . Lorenz a n d A . Mohn , ib., 60 . 430, 1907 ; R . L u t h e r , Zett. 
Elektrochem., 8. 64«, 1 9 0 2 ; R . L u t h e r a n d J . K . H . Ingl i s , Zeit. phys. ("hem., 4 3 . 203 , 1 9 0 3 ; 
G. Markovsky , Amer. Journ. Science, (3), 4 3 . 531 , 1892 ; Wied. Ann., 44 . 472, 1891 ; L.. Mond 
a n d O. h a n g e r , Elektroctech. Zeit., 10. 454, 1889 ; Proc. Boy. Soc, 46 . 296, 189O ; G. Moreau, 
Compt. Bend., 135. 898, 1902 ; 137. 922, 1070, 1913 ; H. F . Morley, Phil. Mag., (5), 5 . 272, 1878 ; 
Proc. Phys. Soc, 2 . 212, 1879 ; O. M u m m , Zett. phys. Chem., 59 . 459, 1907 ; B . O. Peirec , Wetd. 
Ann., 8. 98 , 1879 ; ,T. P ieper , Zeit. Elektrochem., 40 . 793, 1934 ; L o r d Ray le igh , Proc Cambridge 
Phil. Soc, 4 . 198, 1884 ; C. F . Schonbein , Pogg. Ann., 56 . 135, 235, 1842 ; 5 8 . 361 , 1843 ; 62. 
220, 1844 ; 74 . 244, 1849 ; F . Sehulze-Berge, Anz. Akad. Wten, 17. 238, 188O ; R . Seeliger a n d 
M. Reger , Ann. Physik, (4), 8 3 . 535, 1 9 2 7 ; F . S t r e in t z , Wied. Ann., 1 3 . 644, 1881 ; Sitzber. 
Akad. Wien, 8 3 . 618, 1881 ; Z . Szabo, Zeit. phys. Cliem., 174. 22, 1935 ; M. Tha l inger a n d 
M. Volmer , Zeit. phys. Chem., 150. 4Ol, 193O ; J . B . W e s t h a v e r , ib., 5 1 . 83 , 1905 ; E . W i e d e m a n n 
and H . E b e r t , Wied. Ann., 3 5 . 209, 1888 ; N . T . M. Wi lsmore , Zeit. phys. Chem., 35 . 291 , 1900 ; 
C. R . A. W r i g h t a n d C. T h o m p s o n , C7tem. News, 55 . 167, 1887 ; Proc Bot/. Soc, 42 . 212, 1887. 

« A. R . A r r o t , Phil. Mag., (3), 22 . 427, 1843 ; Mem. Chem. Soc, 1. 142, 1843 ; A . Avogadro 
and I . Michelot t i , Ann. Chim. Phys., (2), 22. 364, 1823 ; A . C. Becqnere l , Compt. Bend., 11. 1130, 
1873 ; 81 . 803, 849, 1875 ; 82 . 1007, 1876 ; E . Becquere l , Ann. Chim. Phys., (3), 48. 200, 1856 ; 
H . D a v y , Phil. Trans., 116. 408 , 1826 ; W . E n d e , Phys. Zeit., 30 . 477, 1929 ; M. F a r a d a y , Phil. 
Trans., 124. 425 , 1834 ; 180. 6 1 , 93 , 1840 ; G. F . F e c h n e r , Pogg. Ann., 42 . 508, 1837 ; 47. 7, 
1839 ; Sc7iwcigger*s Journ., 5 3 . 129, 1 8 2 8 ; J . M. Gauga in , Compt. Bend., 69. 1300, 1869 ; 70. 
515, 1870 ; G. Gore , Proc. Birmingham Phil. Soc, 4 . 130, 239, 1885 ; Proc Boy. Soc, 30 . 38, 
J 879 ; M. H . J a c o b i , Pogg. Ann., 69. 2 1 1 , 1846 ; Bull. Acad. St. Petersburg, (2), 5 . 86, 97, 209, 
1847 ; L . K a h l e n b e r g , Journ. Phys. Chem., 8 . 390, 1899 ; E . Lenz a n d A. Saweljeff, Bull. Acad. 
St. Petersburg, (1), 5 . 1, 1844 ; Pogg. Ann., 67. 497, 1864 ; W . Loewens te in , in L . Gmel in , Hand-
huch der anorganischen Chemie, He ide lberg , 5 . iii , 114, 1915 ; S. Mar ian in i , BrugnatellV s Giorn., 
8. 10, 1825 ; Il Poligrafo, 3 . 79, 183O ; Schtveigger's Journ., 49 . 52, 1827 ; Ann. Chim. Phys., (2), 
33. 113, 1826 ; (2), 88 . 5, 1828 ; (2), 45 . 117, 1830 ; Saggio di esperienze electromotrice, Vcnedig, 
1825 ; Quart. Journ. Science, 22 . 402, 1 8 2 8 ; B . N e u m a n n , Zeit. phys. Chem., 14. 223, 1894 ; 
.r. C. Poggendorff, lata, 706, 1821 ; JPo^. Ann., 60 . 263, 1840 ; 66. 597, 1845 ; 7 3 . 619, 1848 ; 
A. de la R i v e , Ann. Chim. Phys., (2), 6 1 . 4O, 1836 ; O. Scarpa , Journ. Phys. Bodium, (7), 4 . 7 2 5 , 
1933 ; C. F . Schonbein , Pogg. Ann., 4 3 . 96 , 1838 ; W . Skey , Trans. New Zealand Inst., 3 . 232, 
»870 ; 4 . 313 , 1871 ; Chem. News, 2 3 . 2 2 1 , 255, 1871 ; 76. 109, 1897 ; F . S t re in tz , Sitzber. Akad. 
Wien, 11. 41O, 1878 ; A . Walcke r , Pogg. Ann., 4 . 449, 1825 ; G. W i e d e m a n n . Die JLehre von der 
Elektricitat, Braunschweig , 1. 191 , 1893 ; C. R . A. W r i g h t a n d C. T h o mp so n , Proc Boy. Soc, 42 . 
212, 1887 ; 48 . 268 , 1887 ; B.A. Bep., 657, 1887 ; Journ. Chem. Soc, 51 . 672, 1887. 



128 INORGANIC AND THEORETICAL, CHEMISTRY 
7 W . Beetz , Fortschr. Phys., 372, 1 8 4 7 ; E . Corminas , Centrb. Elektrotech., 7 . 491 , 1 8 8 5 ; 

E . D o r n a n d B . Vollmer, Wied. Ann., 60. 468, 1 8 9 7 ; W . E n d e , Phys. Zeit., 80 . 477, 1 9 2 9 ; 
J . G o o d m a n , Phil. Mag., (3), 80 . 127, 1847 ; J . P . J o u l e , ib., (3), 24 . 113, 1844 ; J . A . K e n d a l l , 
Chem. News, 49. 49, 1884 ; Proc. Roy. Soc., 36. 208, 1 8 8 4 ; G. Oesterfeld, Zeit. Elektrochem., 
19. 585, 1913 ; J . Regnau ld , Cosmos, 15. 443 , 1859 ; Contpt. Rend., 43 . 47, 1856 ; Ann. Chim. 
Phys., (3), 44 . 453, 1855 ; A. Schluigin a n d A. F r u m k i n , Acta Physicochim., 8. 791 , 1935 ; 
F . StreintV, Phys. Zeit., 22. 260, 1921 ; C. W h e a t s t o n e , Phil. Trans., 188. 216, 1 8 4 3 ; Pogg. Ann., 
62. 522, 1844. 

8 H . E . Armst rong , Chern. News, 53 . 211 , 1886 ; W . D . Bancrof t , Zeit. phys. Chem., 12. 294, 
1893 ; A. Bar to l i a n d G. Papasogl i , Gazz. Chim. Ital., 14. 85 , 1884 ; Nuovo Cimento, (3), 12. 141, 
1882 ; P . Bechtereff, Bull. Polyt. Inst. St. Petersburg, 15. 443 , 1911 ; E . Becquere l , Ann. Chim. 
Phys., (3), 9 . 54, 1843 ; W . Bee tz , Pogg. Ann., 90. 42 , 1853 ; O. Beh rend , Centrb. Elektrotech., 9. 
497, 188? ; A . Bernoul l i , Phys. Zeit., 5 . 632, 1904 ; M. Ber the lo t , Contpt. Rend., 184. 869, 1902 ; 
E . B icha t a n d R . Blondlo t , Journ. Phys., (2), 2 . 503 , J 8 8 3 ; R . Bo t tge r , Jahrb. Phys. Ver. 
Frankfurt, 1, 1863 ; E . Bran ly , Ann. ficole Norm., (2), 2 . 228, 1873 ; F . B r a u n , Wied. Ann., 16. 
561 , 1883 ; 17. 628, 1882 ; H . Buff, Liebig*s Ann. Suppl., 4 . 264, 1866 ; Pogg. Ann., 73 . 479, 
1848 ; G. J . B u r c h a n d V. H . VeJey, Phil. Trans.. 182. A, 319, 1891 ; Chem. News, 63. 2 , 1891 ; 
N . J . Callan, Phil. Mag., (3), S l . 8 1 , 1847 ; W . E . Case, Proc. Roy. Soc, 40 . 345, 1886 ; Electrician, 
39. 688, 1897 ; U.S. Pat. No. 334345, 334346, 334347, 1886 ; R . B . Clifton, Proc. Roy. Soc, 26. 
299, 1877 ; A . Crova, Compt. Rend., 68. 44O, 1869 ; B . C. D a m i e n , Ann. Chim. Phys., (6), 6. 
289, 1 8 8 5 ; F . Dolezalek, Zeit. phys. Chem., 26. 332, 1 8 9 8 ; E . !Dorn a n d B . Vollmer, Wied. 
Ann., 60 . 468, 1897 ; A . von Eecher , Pogg. Ann., 129. 93 , 1866 ; O. E r b a c h e r , Zeit. phys. Chem., 
156. 135, 1931 ; P . A . F a v r o , Compt. Rend., 68. 1306, 1869 ; 73 . 890, 9 7 1 , 1871 ; F . Fo r s t e r , 
Zeit. 2>Kys. Chem., 69. 236, 1909 ; C. F r o m m c , Wied. Ann., 8 . 326, 1878 ; 12. 399, 1881 ; 18. 
552, 1 8 8 3 ; 19. 86, 300, 1 8 8 3 ; G. Gore, Proc. Roy. Soc, 44 . 151, 296, 1 8 8 8 ; 45 . 265, 1 8 8 8 ; 
Chem. News, 57. 184, 254, 1888 ; 58. 1, 15, 1888 ; Phil. Mag., (5), 27. 353, 1889 ; (5), 80 . 483 , 
189O ; (5), S3 . 342, 1892 ; W . R . Grove, ib., (3), 15. 287, 1839 ; Compt. Rend., 8 . 567, 1839 ; 
C. A . Griiel, Pogg. Ann., 51 . 381 , 184O ; J . Gubk in , Einige Messungen von elektromotorischen 
Kraften gasfreier und mit toa.'-serstoff gesdttigter Elemente, F re iburg , i, B . , 1888 ; G. Guglielmo, 
Rev. Scient. 2nd., 13. 282, 1881 ; AtU Accad. Torino, 17. 54, 1881 ; Nuovo Cimento, (3), 9. 26&, 
1881 ; F . H a b e r , Zeit. phys. Chem., 57. 172, 1 9 0 8 ; E . F . H e r r o u n , Phil. Mag., (5), 38 . 516, 
1 8 9 2 ; E . H e y n a n d O. Baue r , Mitt. Materialprufungsamt, 26. 68, 1 9 0 8 ; W . Hi t torf , Zeit. 
phys. Chem., 30 . 490, 1899 ; 34 . 401 , 1900 ; C. Hock in a n d H . A . Taylor , Journ. Tel. Eng., 8. 
2 8 2 , 1 8 7 9 ; R . IhIe , Zeit. phys. Chem., 19. 584, 1896 ; Zeit. Elektrochem., 2 . 174, 1895 ; J . P . Jou l e , 
Phil. Mag., (3), 24 . 113, 1 8 4 4 ; V. K a r p e n , Compt. Rend., 186. 230, 1 9 2 8 ; A. Kon ig , Wied. 
Ann., 17. 347, J 8 8 2 ; R . Koh l r auseh , Pogg. Ann., 76. 227, 1 8 4 8 ; J . H . Koosen , ib., 144. 627, 
1 8 7 1 ; Wied. Ann., 23 . 348, 1 8 8 4 ; 82 . 510, 1 8 8 7 ; V. O. K r e n i g a n d V. N . TJHpenskaya, 
Korrosion M etallschutz, 12. 123, 1 9 3 6 ; M. Klrouclikoll, Compt. Rend., 100. 1213, 1 8 8 5 ; 
M. Kugel , Centrb. Elektrotech., 9. 116, 1888 ; R . T . L a t t e y a n d M. W . Pe r r in , Trans. Faraday 
Soc, 26. 227, 1930 ; A . P . Laur i e , Chem. News, 71 . 121, 1895 ; Proc. Edin. Roy. Soc, 1 3 . 
328, 1 8 8 5 ; Journ. Chem. Soc, 49 . 700, 1 8 8 6 ; Phil. Mag., (5), 21 . 409, 1 8 8 6 ; R . L u t h e r , 
Zeit. Elektrochem., 8. 646, 1902 ; A . Mazzucchell i , Gazz. Chim. Ital., 31 . i i , 374, 1901 ; J . Miesler, 
Sitzber. Akad. Wien, 96 . 984, 1887 ; Monatsh., 8 . 626, 1887 ; L . Mond a n d C. Langer , Elektrotech. 
Zeit., 10. 454, 1889 ; Proc. Roy. Soc, 46 . 296, 1890 ; S. F . B . Morse, Amer. Journ. Sctence, (1), 
45. 390, 1 8 4 3 ; Arch. VElect., 3 . 651 , 1 8 4 3 ; Elect. Mag., 1. 164, 1 8 4 5 ; W . M u t h m a n n a n d 
F . F rauenbe rge r , Per. Bayr. Akad., 34 . 2 0 1 , 1904 ; A . Nacca r i a n d M. Ba l l a t i , Nuovo Cimento, 
(2), 11. 120, 1 8 7 2 ; B . N e u m a n n , Zeit. phys. Chem., 14. 228 , 1 8 9 4 ; A . von Oberbeck, Wied. 
Ann., 31 . 337, 1887 ; S. Pag l ian i , Atti Accad. Torino, 25. 509, 1890 ; F . Paschen , Wied. Ann., 41 . 
59, 1890 ; J . H . Pa te r son , Mech. Mag., 3 3 . 20, 1840 ; H . Pe l l a t , Compt. Rend., 89 . 227, 1879 ; 
R . P e t e r s , Zeit. phys. Chem., 26 . 193, 1898 ; F . Pe t ruschefsky , Bull. Acad. St. Petersburg, (2), 
15. 336, 1857 ; J . C. Poggendorff, Pogg. Ann., 58 . 345, 1841 ; 54 . 425 , 1841 ; 57. 101, 
1842 ; 70 . 6O, 1 8 4 7 ; 72. 495, 1847 ; 9O. 42 , 1853 ; K . P r z i b r a m , Zeit. Tnstrkd., 5 . 109, 
1885 ; F . M. R a o u l t , Ann. Chim. Phys., (4), 2 . 345, 1864 ; J . R e g n a u l d , ib., (3), 44 . 453 , 1855 ; 
Compt. Rend., 48 . 47 , 1856 ; Cosmos, 15. 443 , 1859 ; F . R i c h a r z , Zeit. phys. Chem., 4 . 18, 1889 ; 
A . R igh i , Nuovo Cimento, (2), 14. 131, 1 8 7 6 ; Mem. Accad. Bologna, (4), 8 . 749, 1 8 8 8 ; 
E . J . Rober tB, Journ. Amer. Chem. Soc, 5 2 . 3877, 193O ; R . R u e r , Zeit. phys. Chem., 44 . 90 , 
1903 ; K . F . San , Phys. Rev., (2), 23 . 617, 1924 ; L . Schonn , Pogg. Ann. Ergbd., 5 . 319, 1871 ; 
S. Sk inner , Phil. Mag., (5), 88 . 2 7 1 , 1894 ; (5), 89 . 444, 1895 ; Proc. Phys. Soc, 18 . 218 , 
1 8 9 5 ; A . Smee , Phil. Mag., (3), 16. 315, 1 8 4 0 ; M. S t r a u m a n i s , A. Lugge a n d E . E n c e , 
Korrosion Metallschutz, 12. 148, 1936 ; F . S t re in tz , Phys. Zeit., 22 . 260, 1921 ; Sitzber. Akad. 
Wien, 77. 14O, 1878 ; G. Tammann a n d E . J e n c k e l , Zeit. anorg. Chem., 178. 337, 1928 ; 
S. P . T h o m p s o n , Proc. Roy. Soc, 42 . 387, 1887 ; J . Thomsen , Journ. prakt. Chem,., (2), 2 1 . 46 , 
1880 ; F . T o d t , Zeit. Elektrochem., 84 . 586, 1928 ; I>. T o m m a s i , Compt. Rend., 98 . 638, 1881 ; 
H . N. W a r r e n , Chem. News, 62 . 4 , 189O; C. "Wheatstone, Phil. Trans., 183. 216, 1843 ; 
F . G. Wick , Phys. Rev., (1), 27. 238 , 1908 ; W . Wolff, Ueber Sauerstqffzelle, F r e i b u r g i B . , 
1888 ; C. R . A . W r i g h t a n d C. T h o m p s o n , Proc. Roy. Soc, 48. 268, 1888 ; 46. 372, 1889. 

• T . Andrews , Zeit. Elektrochem., 8 . 118, 1897 ; A . C. Becquere l , Compt. Rend., 88 . 905 , 
1854 ; H . D a v y , Phil. Trans., 116. 508 , 1826 ; R . F a b i n y i a n d G. F a r k a s , Compt. Rend., 106. 
1597, 1888 ; M. F a r a d a y , Phil. Trans., 128. 675, 1883 ; P . L u k i r s k y , S. Scukareff a n d O. Trapes -
nikoff, Zeit. Physik, 8 1 . 524, 1925 ; W . N e g b a u r , Ueber die Potential differenzen von Ketten mit 



PLATINUM 129 

trockenen festen Elektrolyten, Leipzig, 1892 ; Experimentaluntersuchungen ilber Potentialdifferenzen 
an den Beruhungsfidchen sehr verdilnnter L6sungen, Leipzig, 1892 ; Wied. Ann., 44 . 737, 1891 ; 
46. 680, 1892. 

1 0 G. Arms t rong , F . R . H e m s w o r t h a n d J . A . V. Bu t l e r , Proc. Roy. Soc, 143. A , 89, 1 9 3 3 ; 
L. Arons, Sitzber. Akad. Berlin, 969, 189O ; Zeit. phys. Cham., 6. 287, 1890 ; Wied. Ann., 41 . 
478, 1890 ; H . T . Beans a n d L . P . H a m m e t t , Journ. Amer. Chem. Soc., 47. 1215, 1925 ; K . Benne-
witz, Beitrdge zur Frage der Zersetzungsspannung, Berlin, 1909 ; Zeit. phys. Chem., 72 . 208, 
1910 ; S. L . Bigelow, Journ. Phys. Chem., 6. 603, 1902 ; J . Bil l i tzer , Zeit. phys. Chem., 51 . 167, 
1905 ; G. Bod lander , ib., 27. 57, 1898 ; K . B o r n e m a n n , Zeit. Elektrochem., 15. 675, 1909 ; 
E . Bose, Zeit. phys. Chem., 49. 227, 1904 ; Zeit. Elektrochem., 14. 314, 1908 ; F . P . Bowdcn , 
Proc Roy. Soc, 125. A, 446, 1929 ; F . P . Bowden a n d E . K . Ridea l , ib., 120. A, 8O, 1928 ; 
A. Brester, Arch. N6erl., (1), 1. 296, 1866 ; Arch. Sciences Geneve, (2), 28. 6O, 1866 ; Chem. News, 
18. 144, 1868 ; E . Breuning, Ncue Untersuchungen iiber die Ueberspannung des W asserstoffs, 
Marburg , 1913 ; B . Bruzs , Zeit. phys. Chem., 145. 47O, 1929 ; J . A. V. Bu t l e r a n d G. A r m s t r o n g , 
Journ. Chem. Soc, 743, 1834 ; J . A. V. Bu t l e r a n d G. Drever , Trans. Faraday Soc, 32 . 427, 
435, 1936 ; J . A . V. But le r , AV. E . H u g h n a d D . H . H e y , ib., 22 . 24, 1926 ; G. Car ra ra , Zett. 
phys. Chem., 69. 79, 1909 ; W . A. Caspar i , ib., 30. 89, 1899 ; H . M. Cassel a n d E . K r u m b e i n , 
ib., 111. 70, 1934 ; F . T . Chang a n d H . Wick, ib., 172. 448, 1935 ; M. O. C h a r m a n d a r i a n a n d 
B . I . Pe rvusch in , Zeit. Elektrochem., 36. 248, 193O ; Ukrain. Chem. Journ., 8. 44, 1933 ; 
A. Coehn, Zeit. phys. Chem., 38. 618, 1901 ; Zeit. Elektrochem., 6. 38, 19OO ; A . Coehn a n d 
S t . J a h n , Her., 37. 2836, 1904 ; A. Coehn a n d Y . Osaka , Zeit. anorg. Chem., 84 . 9 1 , 1903 ; 
A. Coehn a n d O. Schafmeister , Zeit. phys. Chem., 125. 401 , 1927 ; G. Coffetti a n d F . Fo r s t e r , 
Ber., 38. 2943, 1905 ; V. Cupr , Chem. Eisty, 30. 27, 43 , 1936 ; W . Di t t enbe rge r a n d R . Die tz , 
Wied. Ann., 68. 856, 1 8 9 9 ; K.. E l b s a n d J . Forsscl l , Zeit. Elektrochem., 8. 772, 1902 ; 
A. L . Fe rguson a n d G. M. Chen, Journ. Phys. Chem., 86. 1156, 1166, 1 9 3 2 ; 39 . 191, 1 9 3 5 ; 
A. L . Fe rguson a n d G. Dubperne l l , Trans. Amer. Electrochem. Soc, 64. 221 , 1933 ; F . Fo r s t e r , 
Zeit. phys. Chem., 69 . 243, 10O9 ; F . F o r s t e r a n d A. P igue t , Zeit. Elektrochem., 10. 714, 
1904 ; A . F r u m k i n a n d A . Schligin, Compt. Rend. Acad. Science TT.S.S.R., 2 . 173, 1934 ; 
A. D . Gar r i son a n d J . F . Lil ley, Trans. Amer. Electrochem. Soc, 65. 171, 1 9 3 4 ; F . Glaser, 
Zeit. Elektrochem., 4 . 374, 1 8 9 8 ; S. Glass tone, Journ. Chem. Soc, 1745, 1 9 2 3 ; S. Gladstone 
a n d A . Hickl ing, Trans. Faraday Soc, 31 . 1656, 1 9 3 5 ; A . Gorode tzkaya a n d B . KLabanoff, 
Phys. Zeit. Sowjetunion, 5. 418, 1934 ; K. Gostkowsky, Acta Phys. Polon, 1. 483, 1932 ; 
G. Grube , F . Oet te l a n d H . R e i n h a r d t , Sicbert's Festschrift, 108, 1931 ; G. Grube a n d 
Li. Baumeis t e r , Zeit. Elektrochem., 30. 322, 1924 ; G. Grube a n d G. R e i n h a r d t , ib., 37. 307, 
1931 ; L . W . Haase , Zeit. Elektrochem., 36. 456, 193O ; F . H a b e r , Zeit. anorg. Chem., 16. 441 , 
1898 ; 51 . 368, 1907 ; W . D . H a r k i n s , Journ. Amer. Chem. Soc, Z2>. 518, 1916 ; W . D . H a r k i n s 
a n d H . S. A d a m s , Journ. Phys. Chem., 29. 205, 1925 ; C. O. H c n k e a n d O. W . Brown , Joarn. 
Phys. Chem., 28. 7 1 , 1924 ; P . H e r a s y m c n k o a n d I . S lendyk, Coll. Czech. Chem. Comm., 5 . 427, 
1933 ; H . Herwig , Wied. Ann., 4 . 474, 1 878 ; W . Hit torf , Pogg. Ann., 106. 521 , 1859 ; W . Hi t tor f 
a n d H . Salkowsky, Zeit. phys. Chem., 28. 551 , 1899 ; G. R . H o o d a n d F . C. Krauskoff, Journ. 
Phys. C7um., 35. 786, 1931 ; * V. V. Ipateeff, V. V. Shishkin , G. A . Poleff a n d I . A . DubkofiF, Journ. 
Phys. Chem. l/.S.S.R., 6. 1114, 1934; B . K a b a n o v a n d A . F r u m k i n , Zeit. phys. Chem., 165. 433 ,1933 ; 
B . K a m i e n s k y , ib., 158. 441 , 1932 ; F . Kaufler , Zett. Elektrochem., I S . 637, 1907 ; W . Ke t t embe i l , 
Studien iiber elektrolytische Amalgambildung und Versuche zur Metalltrennung durch Amalgajnbild-
•ung, Got t ingen , 18, 1903 ; M. O. K h a r m a d a r y a n a n d B . I . Pe rvush in , Phys. Zeit. Sowjetunion, 
4. 334, 1933 ; M. Knobc l , Trans. Amer. Electrochem. Soc, 47 . 139, 1925 ; N . Koboseff a n d 
K. I . Nbkrassoff, Zeit. Elektrochem., 36. 529, 1930 ; R. Kohler, Ueber die Diffusion cities Wasserstoff 
oder Reduktionspotentials durch Platin und Palladium, Leipzig, 1928 ; E . Liebreich, Korroston, 
MetaUschutz, 3 . 79, 1927 ; E . Liebreich a n d W . Wiederho l t , Zeit. Elektrochem., 34. 28 , 1928 ; 
R . L u t h e r a n d F . J . Brislee, Zeit. phys. Chem., 45. 216, 1903 ; 50 . 595, 1905 ; I>. Macaluso, 
Journ. prakt. Chem., (2), 9. 225, 1874 ; T . Mala r sky a n d K . Gos tkowsky , Acta Phys. Polon., 1. 
465, 1932 ; C. Mario, Compt. Rend., 147. 1401, 1908 ; A . Mazzucchell i a n d C. Barbero , Gazz. 
Chim. Ital., 35. i, 417, 1905 ; Atti Accad. Lincei, (5), 15. i i , 35 , 1906 ; F . Meunicr , Bull. Accad. 
BeIg., 9. 300, 1923 ; Journ. Chim. Phys., 22 . 595, 1925 ; A . Miolat i , Zeit. anorg. Chem., 22. 458, 
19OO ; H . G. Moller, Zeit. phys. Chem., 65. 246, 1908 ; W . Moldenhauer , Zett. Elektrochem., 11. 
307, 1 9 0 5 ; E . Muller , Zeit. anorg. Chem., 26. 1, 19Ol ; O. M u m m , Zett. phys. Chem., 59. 459, 
1907 ; B . N e u m a n n , ib., 14. 193, 1894 ; E . Newbery , Proc. Roy. Soc, 137. A, 134, 1932 ; Journ. 
Chem. Soc, 109. 1066, 1916 ; T . Onoda , Zeit. anorg. Chem., 165. 79, 93 , 1927 ; 172. 87, 109, 
1928 ; Journ. Faculty Science, T o k y o , 1. 223 , 1926 ; J . M. Or t a n d M. H . Roepke , Journ. Phys. 
Chem., 38. 1061, 1934 ; G. Pfleiderer, Zeit. phys. Chem., 68. 8 1 , 191O ; V. V. P i t sche ta , Journ. 
Gen. Chem. Russ., 1. 377, 1931 ; P . P . Porfiroff, Compt. Rend. Acad. Science U.S.S.R., 1. 386. 
1935 ; S. Procopiu , Zeit. phys. Chem., 154. 322, 1931 ; IX Reichins te in , Zett. Elektrochem., 16. 
916, 191O; 17. 85 , 699, 1911 ; A . R i u s , ib., 36. 149, 1 9 3 0 ; A . P . Rol le t , Compt. Rend., 185. 
457, 1927 ; C. F . Schonbein , Pogg. Ann., 47. 563, 1839 ; P . Sederholm a n d C. Benedicks , Zeit. 
Elektrochem., 38. 77, 1932 ; J . W . Shipley a n d C. F . Goodeve , Trans. Roy. Soc Canada, (3), 
21 . 393, 1927 ; A . Siever ts a n d P . Luegg , Zeit. anorg. Chem., 126. 193, 1923 ; I . S lendyk a n d 
P . H e r a s y m e n k o , Zeit. phys. Chem., 162. 223 , 1932 ; A. Slygin a n d A. F r u m k i n , Acta Phystco-
chim., 3 . 791 , 1935 ; A. Slygin, A. F r u m k i n a n d W . Medwedowsky, ib., 4. 911 , 1936 ; A . Smi t s , 
Proc Akad. Amsterdam, 26 . 259, 1923 ; E . I . Sp i t a l sky a n d V. V. P i t sche ta , Journ. Russ. 
Phys. Chem. Soc, 60. 1351, 1928 ; J . Tafel, Zeit. phys. Chem., 50. 708, 1905 ; G. T a m m a n n a n d 

VOL. XVI. K 



13O I N O R G A N I C A N D T H E O R E T I C A L C H E M I S T R Y 

F . R u n g e , Zeit. anorg. Chem., 156. 85 , 1926 ; A . Thie l a n d E . Breun ing , Fetschr. Med. Naturw. 
Ges., Muns te r , 148, 1912 ; Ze.it. anorg. Chem., 83 . 329, 1913 ; A . Thiel a n d W . H a m m e r s c h m i d t , 
ib., 182. 15, 1923 ; N . T h o n , Compt. Send., 187. 119, 1928 ; 188. 253 , 1929 ; Zeit. phys. Chem., 
147. 147, 1930 ; Joum. Chim. Phys., 8 1 . 4 1 1 , 1934 ; E . Tommi la , Suomen Kent., 9. 76, 1936 ; 
P . S. Tu tundz i c , Zeit. Elektrochem., 4 1 . 602, 1935 ; J . W a g n e r , Zeit. phys. Chem., 28. 7 1 , 1899 ; 
Massanalytische Studien, Leipzig, 1898 ; P . W a l d e n , Zeit. anorg. Chem., 2 3 . 376, 1900 ; 
I . Z lo towsky, Bull. Acad. Polonaise, 115, 127, 143, 1934. 

** R . Abegg, Wied. Ann., 62 . 253 , 1897 ; T . Akerbe rg , Zeit. anorg. Chem., 31 . 189, 1902 ; 
M. A n d a u e r , Zeit. phys. Chem., 145. 220, 1929 ; G. Arms t rong , F . R . H i m s w o r t h a n d 
J . A . V. Bu t l e r , Proc. Roy. Soc, 148. A, 89, 1933 ; A . Bar to l i , Nuovo CimetUo, (3), 1. 133, 1877 ; 
(3), 7. 234, 1880 ; A . Ba r to l i a n d G. Poloni , ib., (2), 5 . 292, 1871 ; A . C. Becquere l , Ann. Chim. 
Phys., (2), 25. 413 , 1825 ; Quart. Joum. Science, 17. 372, 1824 ; Compt. Rend., 70. 961 , 1870 ; 
W . Beetz , Wied. Ann., 10. 358, 1880 ; Pogg. Ann., 79. 106, 1850 ; 90 . 42, 1853 ; A . Berns te in , 
ib., 155. 177, 1 8 7 5 ; M. Ber the lo t , Compt. Rend., 94 . 1377, 1 8 8 2 ; Bull. Soc. Chim., (2), 39. 
112, 1883 ; G. Bi rd , Phil. Mag., (3), 13. 379, 1838 ; E . du Bo i s -Reymond , Sitzber. Akad. Berlin, 
474, 1 8 5 9 ; E . B o u t y , Compt. Rend., 108. 393, 1 8 8 9 ; A. Br inghon t i , Oazz. Chim. Jtal., 36. i, 
213, 1906 ; A. Broehe t a n d J. P e t i t , Compt. Rend., 139. 855, 1904 ; E . B r u n n c r , Zeit. phys. Chem., 
58. 124, 1907 ; 63 . 505, 1908 ; B . Bruzs , ib., 145. 470, 1929 ; A . Bii l tenxann, Ueber den Einfluss 
des Anodenmaterials auf A nodenvorgdnge, !Dresden, 7O, 1 9 0 5 ; H . Buff, Pogg. Ann., 7 3 . 50O, 
1848 ; 130. 342, 1867 ; J . A . V. Bu t l e r a n d G. A r m s t r o n g , Proc. Roy. Soc, 137. A, 604, 1932 ; 
J . A . V. B u t l e r a n d A. B r e v e r , Trans. Faraday Soc, 32 . 427, 1 9 3 6 ; A. L . Clark, Trans. Roy. 
Soc. Canada, (3), 17. 275, 1924 ; A . Coehn a n d O. Schafmeis ter , Zeit. phys. Chem., 125. 401 , 
1927 ; A . Crova, Ann. Chtm. Phys., (3), 68. 433, 1863 ; (4), 4 . 37, 1865 ; J . F . Danie l l , Phil. 
Trans., 132. 145, 1842 ; H . l>rapor, Phil. Mag., (5), 25. 496, 1888 ; H . E d l e r a n d C. A . K n o r r , 
Zeit. phys. Chem., 158. 433, 1932 ; E . E d l u n d , Pogg. Ann., 85. 209, 1852 ; H . J . T . E l l i ngham, Journ. 
Chem. Soc, 1565, 1932 ; F . E x n e r , Sitzber. Akad. Wien, 103. 859, 1 8 9 4 ; Wied. Ann., 5 . 388, 
188O ; G. T . Fechner , JLehrbuch der Galvanismus, Leipzig, 466, 1829 ; Pogg. Ann., 47 . 14, 1839 ; 
.T. A. F l eming , Phil. Mag.. (5), 1. 142, 1 8 7 6 ; F . Fo r s t e r , Zett. phys. Chem,., 69. 270, 1909 ; 
F . F o r s t e r a n d E . Muller, Zeit. Elektrochem., 8 . 531 , 1 9 0 2 ; C. F redenhagcn , Zeit. anorg. Chem., 
29. 426, 1902 ; 11. F r i eke . Phil. Mag., (7), 10. 310, 1932 ; A . Fr iessner , Zeit. Elektrochem., 10. 
265, 1904 ; C. Frommo, Ber. Oberhess. Ges., 21 . 1, 1882 ; Wied. Ann., 12. 399, 18Sl ; 33 . 124, 
1 8 8 8 ; 88 . 393, 1889 ; 39. 199, 1 8 9 0 ; A . N . F r u m k i n a n d A . Shluigin, Compt. Rend. 
Acad. U.R.S.S., 2 . 173, 1 9 3 4 ; J . M. Gauga in , Compt. Rend., 65. 462, 1 8 6 7 ; 69. 1302, 1 8 6 9 ; 
70. 515, 1870 ; N . G a u t h e r o t , Ann. Chim. Phys., (1), 39. 203 , 1801 ; Journ. Phys., 56. 429, 1802 ; 
S. Glass tone a n d G. D . Reyno lds , Trans. Faraday Soc, 28. 582, 1932 ; C M. Gordon , Wted. 
Ann., 61 . 1, 1 8 9 7 ; G. Grube , F . Oe t te l a n d H . R e i n h a r d t , Siebert\<t Festschrift, 108, 1 9 3 1 ; 
G. Grube a n d L . Baumeis te r , Zeit. Elektrochem., 30 . 322, 1 9 2 4 ; G. Grube a n d G. R e i n h a r d t , 
ib., 37. 307, 1931 ; A. Gunther -Sehulze , Zeit. Physik, 3 . 349, 1920 ; F . H a b e r , Zeit. anorg. Chem., 
16. 438, 1898 ; W . Hal lock , Amer. Journ. Science, (3), 25. 268, 1883 ; Wied. Ann., 16. n6, 1882 ; 
L . P . M a m m e t t , Jotirn. Amer. Chem. Soc, 46 . 7, 1924 ; J . H a r t y , Journ. Phys. Chem., 39 . 359, 
1935 ; H . von He lmhol t z , Zeit. ges. Naturwiss., 6. 186, 1872 ; Sitzber. Akad. Berlin, 559, 587, 
1 8 7 3 ; 2 8 5 , 1 8 8 0 ; Pogg. Ann., 150. 486, 1873 ; Wied. Ann., 11 . 737, 1880 ; Proc. Roy. Soc Edin., 
I I . 202, 1882 ; J . B . Hende r son , Proc Roy. Soc, 54 . 77, 1893 ; Zeit. anorg. Chem., 6. 83, 1894 ; 
F . C. Honrici , Pogg. Ann., 46. 595, 1838 ; 52 . 391 , 1841 ; 55. 258, 1842 ; W . T . H e y s , Journ. 
Scient. lnstr., 4 . 401 , 1927 ; W . H . H u n t e r a n d L . F . S tone , Journ. Phys. Chem., 39. 1139, 1935 ; 
C B . Jollitfe, Phys. Rev., (2), 22. 293 , 1923 ; G. J o n e s a n d S. M. Chr is t ian , Journ. Amer. Chem. 
Soc, 57. 272, 193*5 ; V. K a r p e n , Compt. Rend., 199. 48O, 1934 ; J . L . Kassne r , R . B . H u n z e a n d 
J . K. Chatfield, Journ. Amer. Chem. Soc, 54 . 2278, 1932 ; K . R . Kle in , Wied. Ann., 62 . 2 7 1 , 
1897 ; IC. R . Koch , ib., 4 8 . 734, 1893 ; M. Kr ieg , In welchen Abhdngigkeitsverhdltnis steht die 
zeitltche Abruihme der galvanischen Polarisation zur Natur der Elektrolyten und Elektroden, Ha l l e , 
1884 ; Repert. Phys., 21 . 805, 1885 ; F . Kri iger , Zeit. phys. Chem., 45 . 1, 1903 ; E . Lenz , Pogg. 
Ann., 59 . 200, 407, 1843 ; Bull. Acad. St. Petersburg, (2), 1. 209, 1843 ; (2), 2 . 161, 1844 ; R . Lorcnz 
a n d H. Wehrl in , Zeit. Elektrochem., 6. 389, 408, 419, 437, 445, 4 6 1 , 1900 ; R . L u t h e r , ib., 8. 646, 
1902 ; I ) . Macaluso, Ber. Sachs. Ges., 25. 306, 1873 ; J. G. MacGrogor , Trans. Roy. Soc Canada, 
(3), 1. 49, 1883 ; P . L . Marechaux , Gilbert's Ann., 11 . 216, 1802 ; E . Mer r i t t , Phys. Rev., (2), 
17. 524, 1921 ; E . Muller, Zeit. anorg. Chem., 22. 85 , 1900 ; A . Nacca r i a n d G. Gugl ie lmo, Atti 
Accad. Torino, 16. 302, 1880 ; Nuovo Cimento, (3), 9 . 162, 1881 ; N . I . Nekraseoff, Zeit. Elektro
chem., 36. 529, 1930 ; 38. 186, 1932 ; W . Oechsli, ib., 9 . 807, 1903 ; A . V. Pamfiloff, Bull. Inst. 
Polyt. Ivanovo-vosiesensk, 7. 68, 1923 ; A . V. Pamfiloff a n d O. S. F e d o r o v a , ib., 8 . 20, 1924 ; 
J . Pa rne l l , Phil. Mag., (4), 89 . 52, 187O ; W . Pedd ie , Proc. Roy. Soc. Edin., 13 . 628 , 1 8 8 6 ; 
E . P i r an i , Ueber galvanische Polarisation, Ber l in , 1883 ; Wted. Ann., 2 1 . 64 , 1884 ; 
J . C. Poggendorff, Pogg. Ann., 61 . 614, 1844 ; 67. 5 3 1 , 1846 ; 70 . 500, 1848 ; S. P rocop iu , Zeit. 
phys. Chem., 154. 322, 1931 ; F . M. R a o u l t , Compt. Rend., 67 . 950, 1868 ; Ann. Chim. Phys., 
(4), 2 . 365, 1 8 6 4 ; F . R icharz , Wied. Ann., 39 . 233 , 1 8 9 0 ; Zeit. phys. Chem., 4 . 25 , 1889 ; 6. 
284, 1890 ; A . de la R ive , Recherches sur la cause de Vilectriciti. voltaigue, Geneve , 1836 ; Pogg. 
Ann., 15. 108, 1829 ; 42 . 99, 1837 ; Ann. Chim. Phys., (2), 28. 213 , 1825 ; (2), 39 . 297, 1828 ; 
T . R . Rob inson , Trans. Irish Acad., 21 . 297, 1848 ; J . Roszkowsky , Zeit. phys. Chem., 15. 267; 
1894 ; E . R o t h e , Ann. Chim. Phys., (8), 1. 289, 1904 ; T . Salzer, Zeit. Elektrochem., 8. 897, 1902 , 
O. F . Schonbein , Pogg. Ann., 46 . 112, 1 8 3 8 ; 47. 563 , 1 8 3 9 ; H . Schroder , ib., 54 . 57, 1841 : 
J . Shields , Chem. News, 65. 195, 1892 ; I . S lendyk, Coll. Czeck. Chem. Comm., 4 . 335, 1932 ; 

Ze.it


PLATINUM 131 

F.. 1. Sp i ta l sky a n d V. V. P iche ta , Joum. Russ. Phys. Chem. Soc, 60. 1351, 1928 ; O. Stel l ing, 
Zcit. Elektrochem., 41 . 712, 1935 ; F . S t re in tz , Wied. Ann., 13 . 659, 1881 ; 82 . 116, 1887 ; P . Sue, 
Histoire du Galvanisime, Pa r i s , 1. 204, 1802 ; VogVs Neues Mag., 4 . 832, 1802 ; A . F . Svanberg , 
Skand. Naturf. Forh., 5. 350, 1847 ; Pogg. Ann., 73. 298, 1848 ; J . Tafel, Zeit. phys. Chem., 50. 
708, 1905 ; P . G. Ta i t , Proc Roy. Soc. Edin., 6. 579, 1868 ; Phil. Mag., (4), 243. 1869 ; R . Tho ld te , 
Ann. Physik, (4), 18. 1067, 1 9 0 5 ; P . S. Tu tundz i c , Zeit. Elektrochem., 4 1 . 602, 1 9 3 5 ; 42 . 2 1 , 
1936 ; E . W a r b u r g , Wied. Ann., 38. 343, 1899 ; C. W h e a t s t o n e , Phil. Trans., 133. 315, 1843 ; 
G. W i e d e m a n n , Die Lehre von der ElektricitiU, Braunschweig , 1, 1893 ; M. Wien , Ann. Physik, 
(4), 8 . 372, 1902 ; F . Winte le r , Zeit. Elektrochem., 7 . 635, 1901 ; A . W . W i t k o w s k y , Wied. Ann., 
11. 759, 1880 ; H . Wohlwil l , Zeit. Elektrochem., 5 . 52, 1899 ; I . Wolff, Phys. Rev., (2), 27. 755, 
1926 ; Physics, 7. 203 , 1936 ; A . Wul lne r a n d K . R . K o c h , Wied. Ann., 45. 476, 1892 ; 
J . O. von Yelin, Gilbert's Ann., 73 . 365, 1823 ; E . E . Z i m m e r m a n , Phys. Rev., (2), 29 . 913, 
1927 ; (2), 83 . 277, 1929 ; (2), 35. 543, 193O. 

1 2 G. Arms t rong , F . R . H i m s w o r t h a n d J . A . V. Bu t l e r , Proc. Roy. Soc, 143. A, 59, 1933 ; 
L,. Arons , Wied. Ann., 46. 169, 1 8 9 2 ; 58 . 68O, 1 8 9 6 ; A . Bar to l i , Nuovo Cimento, (3), 6. 153, 
1880 ; W . Beetz , Wied. Ann., 10. 367, 1880 ; 12. 290, 1881 ; J . Bil l i tzer, Sitzber. Akad. Wien, 
110. 1238, 19Ol ; M. Ie B lanc , Zeit. phys. Ohem., 8. 299, 1891 ; 12. 333, 1893 ; G. Bod lander , 
Ceber langsame Verbrennung, Stuttgart, 444, 1899 ; E . du Bois-Reymond, Sitzber. Akad. Berlin, 
11IO, 1861 ; F . P . Bowden , Proc. Roy. Soc, 125. A, 446, 1929 ; J . A . V. B u t l e r a n d G. A r m s t r o n g , 
ib., 137. A, 6()4, 1932 ; Nature, 129. 613, 1932 ; J . A . V. B u t l e r a n d G. Drever , Trans. Faraday 
Soc, 32 . 427, 1936 ; A. L. Clark, Trans. Roy. Soc. Canada, (3), 17. 275, 1924 ; E . Cohn, Wied. 
Arm., 13. 665, 1 8 8 1 ; J . Daniel , ib., 49 . 281 , 1 8 9 3 ; PKiI. Mag., (5), 37. 185, 288, 1 8 9 4 ; 
H . Dufour , Arch. Sciences Geneve, (2), 26. 35, 1 8 6 6 ; F . E x n e r , Sitzber. Akad. W%en, 77. 231 , 
1 8 7 8 ; Anz. Akad. Wien, 15. 46, 1878 ; Phil. Mag., (5), 5 . 40O, 1 8 7 8 ; Wied. Ann., 5 . 388, 
187S ; 12. 28O, 1881 ; F . Fors t e r , Zeit. phys. Cliem., 69. 236, 1909 ; C. F r o m m e , Wied. Ann., 18. 
552, 1883 ; 19. 86, 300, 1883 ; 29. 497, 1886 ; 30. 503, 1887 ; W . W . H . Gee a n d H . Holden , Phil. 
Mag., (5), 26. 126, 1888 ; Proc Phys. Soc, 9. 157, 335, 1888 ; A. Giinther-Schulze, Ann. Physik, (4), 
26. 391 , 1908 ; W . L,. H i ldburgh , Joum. Amer. Ohem. Soc, 23 . 300, 1900 ; T . P . H o a r , Proc. Roy. 
Soc, 142. 628, 1933 ; F . Kaufler a n d C. Hcrzog, Her., 42 . 3861, 1909 ; K . R . Kle in , Wied. Ann., 62. 
259, 1897 ; K . R . Koch , ib., 8 .97 , 1879 ; K . H. K o c h a n d A . Wiil lner , ib., 45. 476, 1892 ; E . Lcnz , 
Pogg. Ann., 59. 203, 407, 1843 ; H . Luggin , Wied. Ann., 56. 347, 1895 ; 57. 70O, 1896 ; D . Macaluso, 
Her. Sdcht. Ges., 306, 1873 ; Joum. prakt. Ohem., (2), 9. 225, 1874 ; C. Matteucci, Bibl. Univ., 
(2). 17. 378, 1838 ; Phil. Mag., (3), 13. 469, 1838 ; G. Meissner, UntersucKungen uber den Sauerstoff, 
H a n n o v e r , 261 , 1863 ; T . A . L . du Moneel , Cornpt. Rend., 82 . 1022, 1366, 1876 ; 83 . 17, 182, 307, 
501, 1 8 7 6 ; J . L . R . Morgan a n d W . A . !Duff, Joum. Amer. Cliem. Soc, 22 . 331 , 1 9 0 0 ; 
J . L . R. Morgan a n d W . L . H i ldbu rgh , ib., 23 . 34, 19OO ; E . Muller , Studien uber kathodxsche 
Polarisation nnd iJepolatisation, Dresden, 1901 ; Zett. anorg. Ohem., 26. 1, 19Ol ; E . Muller and 
F. Npitzer, ib., 50. 353, 1906 ; W . N e r n s t a n d A. M. Scot t , Wied. Ann., 63. 388, 1897 ; K . Ochs, 
Zett. Elektrochem., 2. 398, 1896; A. V. Pamfiloff, Bull. Inst. Polyt. Ivanovo-Voznesensk, 7. 68, 
1923 ; N . Pilschikoff, Compt. Rend., 108. 898, 1889 ; V. V. P i t c h e t a , Joum. Russ. Gen. Ch*m., 
1. 377, 1931 ; .T. C. Poggendorff, Pogg. Ann., 52 . 497, 1841 ; A . de la R ive , ib., 15. 122, 1829 ; 
Rechcrches sur la cause de Velectricite roltaique, Geneve, 1836 ; -4?*«. Chun. Phys., (2), 39. 297, 
1828 ; V. R o t h m u n d a n d A. Leasing, Ann. Physik, (4), 15. 193, 1904 ; R . Rue r , Z< it. Elektrochem., 
14. 313, 1908 ; C. F . Schonbein , Pogg. Ann., ^l. 101, 1839 ; E . I . Sp i ta l sky a n d V. V. P i tuhe ta . 
Joum. Russ. Phys. Chem. Soc, 60. 1351, 1928 ; F . Strientz, Wied. Ann., 33. 465, 1888 ; Sitzber. 
Akad. Wien, 96. 846, 1887 ; J . Tafel a n d B . E m m e r t , Zeit. phys. Client., 52. 372, 1905 ; O. Troje, 
Beitrag zur Analyse des Uebergangswederstandes, Konigsberg, 1889 ; P. S. Tutundzie, Zeit. 
Elektrochem., 41 . 6()2, 1 9 3 5 ; 42 . 2 1 , 1 9 3 6 ; F . Weiger t , Zeit. 2>hys. Chem., 60. 513, 1 9 0 7 ; 
W. Win te r , Phys. Zeit., 14. 828, 1913. 

1 3 R. Blondlot, Recherchcs escperirnentalcs sur la cajntcite de polarisation volta'ique, Paris, 1881 ; 
Compt. Rend., 89. 148, 1 8 7 9 ; F . Koh l r ausch , Nachr. Gott., 453 , 1 8 7 2 ; Pogg. Ann., 148. 143, 
1873 ; Pogg. Ann. Jubelbd., 299, 174 ; F . Kruger, Ueber Polarizationkapazitat, Greisswald, 
1899; Zeit. phys. Chem., 45. 70, 1 9 0 3 ; L.. R . Morgan , O. M. L a m m e r t a n d M. A. Campbel l , 
Trans. Amer. Electrochem. Soc, 61 . 199, 1932 ; P . Sehonher r , Ann. Phystk, (4), 6. 116, 1901 ; 
A. M. Scot t , Wied. Ann., 67. 388, 1899 ; A . P . Sokoloff, Joum. Russ. Phys. Client. Soc, 19. 191, 
249, 339, 1887 ; Joum. Phys., (2), 7 . 59O, 1888 ; C. F . Var ley, Phil. Trans., 161. 129, 1872 ; 
Proc. Roy. Soc, 19. 243, 1871 ; Phil. Mag., (4), 41 . 31O, 1871 ; E . W a r b u r g , Ann. Physik, (4), 
6. 125, 1901 ; W . Wien , tb., (4), 8. 38O, 1902 ; Wied. Ann., 58. 37, 1896 ; I . Wolff, Phys. Rev., 
(2), 27. 755, 1926. 

14 T . Andrews , Phil. Mag., (3), 12. 305, 1838 ; L . Arons , Wied. Ann., 41 . 473, 1890 ; W . Beetz , 
ib., 5. 1, 1878 ; K. Bennewitz, Zeit. phys. Chem., 72. 208, 1910 ; Beitrage zur Frage der Zerset-
zungsspannung, Ber l in , 1909 ; M. Be r the lo t , Compt. Rend., 119. 834, 1894 ; M. Ie B lanc , Zett. 
Elektrochem., 11 . 8, 1905 ; R . B o t t g e r , Polyt. Notizbl., 34 . 39, 1879 ; L . Cail letet a n d E . Collardeau, 
Compt. Rend., 119. 830, 1894 ; F . Forster, Elektrochemie waiseriger Losungen, Leipzig, 221, 1905 ; 
Zett. phys. Chem., 69. 236, 1909 ; F . F o r s t e r a n d J . Y a m a s a k i , Zeit. Elektrochem., 16. 321 , 1910 ; 
*\ C. F r a r y , Zeit. angew. Chem., 20. 2247, 1907 ; C. F r e d e n h a g e n , Zeit. anorg. Chem., 29. 396, 
1902 ; C. M. Gordon a n d F . E . Clark, Zcit. Elektrochem., 12. 769, 1906 ; E . Grave , Zeit. phys. 
Chem., 77. 513, 1911 ; G. Grube, Trans. Faraday Soc, 9. 214, 1914 ; Zeit. Elektrochem., 16. 621, 
1910; 18. 2 1 1 , 1 9 1 2 ; A. Gunther -Schulze , Ann. Physik, (4), 26. 391 , 1908 ; F . H a b e r , Zeit. 
Elektrochem., 12. 416, 1906 ; Thermodynamik technischer Gasreaktionen, Miinchen, 161, 1905 ; 



132 INORGANIC AND THEORETICAL CHEMISTRY 

Zeit. anorg. Chem., 51 . 368, 1 9 0 6 ; F . H a b e r a n d L . B rune r , Ze.it. Elektrochem., 10. 710, 1 9 0 4 ; 
W. Hampe, Chem. Ztg., 14. 1778, 1891 ; H. Hauser, Zur Ostydtheorie der KnaUgaskette, Zurich, 
1906 ; E . S. Hedges a n d J . B . Myers , Journ. Chem. Soc, 125. 604, 1924 ; W . H e l d t , Journ. 
jyrakt. Chem., (1), 90. 26O, 1863 ; G. J u s t , Zeit. phys. Chem., 68. 522, 1908 ; K . R . K o ch , Wied. 
Ann., 8 . 92, 1879 ; 42 . 77, 1891 ; F . Koh l r ausch , ib., 68. 423 , 1897 ; M. Krouchko l l , Compt. Rend., 
45. 177, 1882 ; G. L i p p m a n n , Journ. Phys., (1), 10. 202, 1881 ; R . Lorenz , Zeit. Elektrochem., 15. 
666, 1909 ; R . Lorenz a n d H . Hause r , Zeit. anorg. Chem., 51 . 8 1 , 1906 ; R . Lorenz a n d E . L a u b e r , 
Zeit. Elektrochem., 15. 206, 1909 ; R . Lorenz a n d P . E . Sp ie lmann , ib., 15. 354, 1909 ; R . L u t h e r 
a n d F . J . Brislee, Zeit. phys. Chem., 45. 233 , 1903 ; C. Marie , Journ. Chim. Phys., 6. 596, 1908 ; 
Compt. Rend., 145. 117, 1907 ; P . Monnar t z , Met., 8. 193, 1911 ; J . L . R . Morgan a n d O. M. Lam-
mert, Journ. Amer. Chem. Soc, 53 . 2154, 1931 ; E . Muller, Zeit. anorg. Chem., 26. 1, 1901 ; Zeit. 
JSlektrochem., 8. 426, 1902 ; W . J . Muller a n d O. Her ing , Monatsh., 66. 35 , 1935 ; W . N e r n s t 
a n d H . von W a r t e n b e r g , Zeit. phys. Chem., 66. 546, 1906 ; G. Pfleiderer, ib., 68. 62, 1910 ; 
V. V. P i che t a , Journ. Russ. Qen. Chem., 1 . 377, 1931 ; S. Popoff a n d M. J . M c H e n r y , Journ. Ind. 
Eng. Chem., 20. 534, 1928 ; R. Ruer, Zeit. phys. Chem., 44 . 81, 1903 ; Zeit. Elektrochem., 9 . 236, 
1903 ; 11 . IO, 66, 1 9 0 5 ; 14. 314, 623, 1908 ; A. R u n d s p a d e n , Liebig's Ann., 151 . 306, 1869 ; 
G. C. Schmid t , Zeit. phys. Chem., 106. 105, 1923 ; E . P . Schoch, Journ. Phys. Chem., 14 . 665, 
1910 ; L . Schonn, Pogg. Ann. Ergbd., 5 . 319, 1871 ; G. Senter , Trans. Faraday Soc., 2 . 1, 1907 ; 
J . S te iner a n d L . Kab lenbe rg , Trans. Amer. Electrochem. Soc, 66. 205, 1934 ; G. T a m m a n n , Zeit. 
Elektrochem.. 35. 2 1 , 1 9 2 9 ; M. Thal inger a n d M. Volmer, Zeit. phys. Chem., 150. 401 , 1 9 3 0 ; 
K . Wa i t z , Wied. Ann., 20. 285, 1883 ; H . N . W a r r e n , Chem. News, 7 1 . 309, 1 8 9 5 ; L . Wohle r , 
Zeit. Elektrochem., 15. 773, 1909 ; L . Woh le r a n d F . Mar t i n , ib., 15. 792, 1909. 

1 6 W . D . Bancrof t a n d J . E . Magoffin, Journ. Amer. Chem. Soc, 57. 2561, 1935 ; G. Bred ig 
and F . Haber, Ber., 31 . 2745, 1898 ; P . Burger, Versuche uber die Elektrolyse mit Wechselstromen 
und ihre Anwendung zur FIersetllung chemischer Produkte, Darmstadt , 1906 ; H. J. T. Ell ingham, 
Journ. Chem. Soc, 1565, 1932 ; F . Giordan i a n d B . Focaccia , Oazz. Chim. ltal., 59. 914, 1929 ; 
F. Haber, Zeit. anorg. Chem., 16. 447, 1898 ; Zeit. Elektrochem., 8. 550, 1902 ; R. Ruer, Ueber 
die elektrolytische Auflosung von Platin mittels Wechselstromen, Gottingen, 1903 ; Zeit. Elektro
chem., 9. 237, 1903 ; Zeit. 2>hys. Chem., 44 . 81 , 1903 ; M. Sack, Zeit. anorg. Chem., 34 . 351 , 1901 ; 
P . Schoop, Zeit. Elektrochem., 2 . 209, 1895 ; A . P . Sokoloff, Wied. Ann., 58 . 509, 1896 ; Journ. 
Russ. Phys. Chem. Soc, 28. 129, 1896. 

1 8 R. Abegg, Zeit. Elektrochem., 14. 145, 1908 ; Zeit. angew. Chem., 21 . 320, 1908 ; German 
Pat., D.R.P. 186878, 1908 ; J . Aloy, Recherches sur Vuranium et sea composes, Paris, 1901 ; 
E . H . Arch iba ld , Proc Roy. Soc. Edin., 29. 721 , 1909 ; Zeit. anorg. Chem., 66. 179, 191O ; 
K . A r n d t , SieberVs Festschrift, 1, 1931 ; A . Ba r to l i a n d G. Papasogl i , Oazz. Chim. Ital., 13 . 287, 
1883 ; 14. 90, 1884 ; P . Bechtereff, Bull. Polyt. Inst. St. Petersburg, 15. 443, 1911 ; K . Bennewi tz , 
Beitrage zur Frage der Zersetzungsspannung, Berlin, 1909 ; Zeit. phys. Chem., 72 . 224, 1910 ; 
E . Boutel a n d A. Kutze ln igg , Monatsh., 58. 295, 1931 ; F . Boer icke, Zeit. Elektrochem., 11 . 57, 
1905 ; V. Borell i , Oazz. Chim. Ital., 37 . i, 425, 1907 ; E . A. Bourgoin , Bull. Soc. Chim., (2), 12. 
435, 1869 ; F . B r a n , Zeit. Elektrochem., 8. 197, 1902 ; A . Bres te r , Arch. Nierl., (1), 1. 296, 1866 ; 
Arch. Sciences Geneve, (2), 28. 62, 1867 ; E . Br iner a n d E . Met t le r , Journ. Chim. Phys., 6. 137, 
190«; A . Broche t , Compt. Rend., 136. 1062, 1903; A. Broche t a n d C L . Bar i l l e t , ^*Y. Elektrochem., 
9. 251 , 1903 ; Bull. Soc. Chim., (3), 29 . 73 , 1902 ; A. B roche t a n d J . P e t i t , ib., (3), 31 . 738, 1255, 
1257, 1904; Zeit. Elektrochem., 10 . 914, 1904 ; 11 . 102 ,441 , 1905 ; Ann. Chim. Phys., (8), 3 . 433 , 
1 9 0 4 ; (8), 5 . 307, 1 9 0 5 ; Compt. Rend., 138. 1095, 1 9 0 4 ; 139. 855, 1 9 0 4 ; 140. 655, 1905 ; 
A. Bii ltemann, Ueber den Einfluss des Anodenmaterials auf Anodenvorgdnge, Dresden, 1905 ; 
P. Burger, Versuche uber die Elektrolyse mit Wechselstromen und ihre Anwendung zur IIerstellung 
chemischer Produkte, D a r m s t a d t , 1 9 0 6 ; A . C. C h a p m a n a n d H . D . L a w , Analyst, 31 . 3 , 1906 ; 
H . Dannee l , Zeit. Elektrochem., 9. 256, 1903 ; 12. 18, 1905 ; H . D a v y , Phil. Trans., 97 . 36, 
1 8 0 7 ; E . Drechsel , Journ. prakt. Chem., (2), 20. 378, 1 8 7 9 ; (2), 22 . 476, 1 8 8 0 ; (2), 29. 
229, 1 8 8 4 ; Ludwig's Festschrift, 1 8 8 6 ; F . W . Durkee , Amer. Chem. Journ., 18. 525, 1 8 9 6 ; 
K . E l b s , Journ. prakt. Chem., (2), 48 . 185, 1893 ; K . E l b s a n d O. B r u n n e r , Zeit. Elektrochem., 
6. 604, 1900 ; H . J . T. E l l ingham, Journ. Chem. Soc, 1665, 1932 ; L . E i sne r , Dingler's Journ., 
101. 117, 1846 ; Journ. prakt. Chem., (1), 37 . 441 , 1846 ; C. Enge l s , Ber., 28. 3182, 1895 ; Zeit. 
Elektrochem., 2 . 413 , 1895 ; M. F a r a d a y , Phil. Trans., 124. 77, 1834 ; A . F i scher , Zeit. anorg. 
Chem., 42 . 382, 1904 ; F . F i scher a n d K . Bendixson , ib., 61 . 13, 153, 1909 ; F . F i scher a n d 
K . Massenez, ib., 52 . 202, 1906 ; F . F o r s t e r a n d A . Fr iessner , Ber., 35. 2515, 1902 ; F . F o r s t e r 
a n d E . Muller , Zeit. Elektrochem., 9. 171, 195, 1903 ; A . Fr iessner , ib., 10. 265, 1904 ; B . Gerdos, 
Journ. prakt. Chem., (2), 26. 257, 1882 ; F . Glaser, Zeit. Elektrochem., 9. 13, 1903 ; S. Glass tone , 
Journ. Amer. Chem. Soc, 47 . 940, 1925 ; F . A. Gooch a n d F . L . Ga tes , Zeit. anorg. Chem., 64 . 273 , 
1 9 0 9 ; Amer. Journ. Science, (4), 28. 435, 1 9 0 9 ; T . Gross , Zeit. Elektrochem., 12 . 117, 1 9 0 5 ; 
14. 146, 1908 ; G. Grube , F . Oe t t e l a n d H . R e i n h a r d t , SieberVs Festschrift, 108, 1931 ; F . H a b e r , 
Zeit. anorg. Chem., 16. 445, 1898 ; R . v o n Hassl inger , German Pat., D.R.P. 202562, 1908 ; 
W. Hittorf, Pogg. Ann., 72 . 481, 1847 ; Liebig's Ann., 64 . 268, 1848 ; Journ. prakt. Chem., (1), 
42 . 469, 1847 ; H . Hofer a n d F . J a c o b , Ber., 4 1 . 3187, 1908 ; N . Isgarischeff a n d S. B o r k m a n n , 
Zeit. Elektrochem., 31 . 18O, 1925 ; W . J a g e r , Die Normalelemente, Ha l le , 1902 ; G. J aneczek , 
Ber., 8 . 1018, 1 8 7 5 ; K . Kahle, Zeit. Instrkd., 13 . 191, 1 8 9 3 ; Wied. Ann., 51 . 203 , 1 8 9 4 ; 
C. W . Ke i t e l , U.S. Pat. No. 1779436, 1929 ; C. W . Ke i t e l a n d H . E . Zschiegner, Trans. Amer. 
Electrochem. Soc, 59 . 131, 1 9 3 2 ; W. 8. Kimley, Journ. Amer. Chem. Soc, 82 . 637, 1 9 1 0 ; 
W. Xlapproth, Die Fdllung des Zinns aus seinem Sulfosalzen und seine Trennung von Antimon 

Ze.it


PLATINUM 133 

durch Elektrolyse, H a n n o v e r , 13, 19Ol ; G. K r e t z s c h m a r , Zeit. Elektrochem., 10. 789, 1904 ; 
F . KLriiger, Zeit. phys. Ghem., 45. 70, 1903 ; Ueber Polarizationkapazitdt, Greisswald, 1899 ; 
Ann. Physik, (4), 21 . 164, 1906 ; P . P . Lobedew, Zeit. Elektrochem., 18. 891 , 1912 ; M. G. Lev i 
a n d M. Voghera , AtH Accad. Lined, (5), 15. i, 322, 1906 ; W . Lob , Zeit. Elektrochem., 9. 753, 
1903 ; W . L o b a n d R . W . Moore, Zeit. phys. Chew., 47. 418, 1904 ; K . L u t h e r , ib., 36. 399, 1901 ; 
F . Mareek, Chem. Centr., (3), 15. 479, 1884 ; M. Margules , Wied. Ann., 65. 629, 1898 ; 66. 54O, 
1898 ; C. Marie , Grnn.pt. Rend., 145. 117, 1907 ; C. Marie a n d N . T h o n , Joum. Ghim. Phys., 
29. 11 , 1932 ; A . Mascazzini a n d G. P a r o d i , Oazz. C'him. Ital., 7. 222, 1877 ; A . Mat th iessen , 
Joum. Ghent. Soc, 8. 294, 1 8 5 5 ; H . E . Medway , Amer. Joum. Science, (4), 18. 181, 1 9 0 4 ; 
Zeit. anorg. Ghem., 42 . 110, 1904 ; J . Miesler, Monatsh., 8 . 365, 1887 ; A . Millot , Bull. Soc. Ghim., 
(2), 32 . 482, 1879 ; E . Muller , Zeit. Elektrochem., 7. 398, 1901 ; 10. 49, 1904 ; Studien uber 
kathodische Polarisation und Depolarisation, Dresden , 1901 ; Zeit. anorg. Ghent., 26. 1, 1901 ; 
E . Muller a n d O. Fr iedberger , Per., 85. 2652, 1902 ; W . J . Muller , Zeit. Elektrochent., 48. 557, 
1904 ; W . J . Muller a n d J . Konigsberger , Phys. Ze%t., 7 . 851 , 1906 ; F . Myliua a n d O. F r o m m , 
Wied. Ann., 51 . 593, 1 8 9 4 ; A . Nobis , Die Wasserstoff-Chlorkette, Dresden , 1909 ; W . Oechsli, 
Zeit. Elektrochent., 9 . 807, 1903 ; H . Ost a n d W . K l a p p r o t h , Zeit. angew. Ghent., 14. 807, 19Ol ; 
W. Peddie , Proc. Roy. Soc. Edin., 14. 221 , 1887 ; F . M. Pe rk in , Ghem. News, 93 . 283 , 1906 ; 
N . Peskoff a n d B . Saprometoff, KoIl. Zeit., 69. 181, 1934 ; P . R a b e a n d C. R o y , Per., 43 . 2967, 
191O ; E . Reiehel , Zeit. anal. Ghem., 89. 411 , 1 9 3 2 ; D . Rcich ins te in , Zeit. Elektrochent., 15. 
913, 1910 ; F . R icharz , Wied. Ann., 24 . 183, 1885 ; 31 . 912, 1887 ; R . Rue r , Zeit. Elektrochem., 
9. 235, 1903 ; 11 . 10, 661 , 1905 ; Zeit. phys. Ghem., 44 . 8 1 , 1903 ; T . Salzer, Zeit. ElektrocJtem., 
8. 894, 1902 ; K . Schaum a n d R . von de r L inde , ib., 9. 406, 1903 ; A . B . Schiotz , ib., 27. 521 , 
1921 ; O. Schonherr , ib., 1. 417, 1895 ; 2 . 245, 1896 ; W . Schul te , Met., 6. 214, 1909 ; F . Sehulz, 
Ueber das Atomgewicht des Platins, E r l a n g e n , 1912 ; G. Senter , Trans. Faraday Soc, 2 . 1, 1907 ; 
J . Tafel, Zeit. anorg. Ghem., 31 . 398, 1899 ; Zeit. phys. Chenv., 34 . 187, 190O ; J . Tafel a n d 
B . E m m e r t , Zeit. Elektrochem., 372, 1 9 0 5 ; A . Thicl , ib., 14. 208, 1908 ; W . T h o m s o n , Ghem. 
News, 99. 157, 1 9 0 9 ; A. L . Voege, Joum. Phys. Ghem., 3 . 577, 1 8 9 9 ; W . H . W a h l , Joum. 
Franklin Inst., 100. 66, 1890 ; Ghem. News, 62. 33 , 40, 1890 ; H . C. P . W e b e r , Joum. Arner. 
Ghem. Soc., 30. 29, 1908 ; J . B . Wos thavor , Zeit. phys. Ghem., 5 1 . 65 , 1905 ; T . WiIm, Per., 21 . 
1445, 1888 ; H. A. Wilson, Phil. Trans., 202. A, 243, 1903 ; E . M. Wise , U.S. Pat. No. 197095O, 
1924 ; H . E . Zschiegner, ib., 1779457, 193O. 

17 W . C. Arzen, Jahrb. Elektrochem., 13 . 668, 1906 ; R . BT. Atk inson , Trans. Faraday Soc., 
26. 490, 193O; M. B a u m , German Pat., D.R.P. 201664, 201665, 201666, 1907 ; A . C. a n d 
E . Becquere l , Gompt. Rend., 55- 19, 1862 ; Ghem. News, 6. 126, 1862 ; Lu big's A fin., 124. 311 , 
1862 ; L>ingler*s Joum., 165. 375, 1862 ; E . Beu te l a n d A. Kutze ln igg , Monatsh., 58. 295, 1931 ; 
R . Bo t tge r , Jahrb. Phys. Ver. Frankfurt, 1, 1867 ; 64 , 1868 ; 2O, 1877 ; Dingler's Joum., 138. 
318, 1855 ; 188. 252, 1868 ; 192. 475, 1869; 229. 395, 1878 ; Polyt. Notizbl., 4 , 1855 ; Tagebl. 
Naturf. Gassel, 46, 1878 ; Liebig's Ann., 35. 35O, 1840 ; H . S. B o o t h a n d M. Merlub-Sobel , Joum. 
Phys. Ghem., 35. 3303, 1931 ; F . B r a u n , Wted. Ann., 46 . 474, 1891 ; A. Church , Deut. Gcwerb. 
Ztg., 32. 4 3 , 1867 ; Polyt. Notizbl., 22. 351 , 1867 ; A . Classen, Per., 17. 2477, 1 8 8 4 ; D . Clerk 
a n d C. A . F a w s i t t , Brit. Pat. No. 1182, 1 8 7 9 ; A. Coehn, Zeit. phys. Gltem., 25. 654, 1 8 9 8 ; 
H. Dannee l , Zeit. Elektrochem., 9. 256, 1903 ; 12. 18, 1905 ; J . B . A. Dodo, U.S. Pat. No. 
219807, 1878 ; Joum. Amer. Ghem. Soc, 1. 407, 1879 ; £>eut. Ind. Ztg.. 9. 9, 1868 ; H . Elking-
ton , London Joum. Arts Sciences, 18. 246, 1841 ; Brit. Pat. No. 7304, 1837 ; T . E rdey-Gruz a n d 
H . Wick, Zeit. phys. Ghent., 162. 63 , 1932 ; A. F ischer , Zeit. anorg. Ghent., 42 . 382, 1904 ; 
H . F rcudenberg , Zeit. jrfti/s. Ghent., 12. 114, 1 8 9 3 ; P . Kl. Fro l ich a n d G. L . Clark, Zeit. 
Elektrochem., 31 . 649, 1 9 2 5 ; F . Glaser, »7»., 9. 11 , 1903 ; G. Grube a n d D . Beischer, ib., 
39. 38, 1933 ; G. Grube , F . Oet te l a n d H . R e i n h a r d t , SicberVs Festschrift, 108, 1931 ; G. Grube 
and H . R e i n h a r d t , Zeit. Elektrochem., 37. 307, 1 9 3 0 ; P . H a a s , Mttallwaren Ind., 30. 315, 
1932; W . H a l b e r s t a d t , Per., 17. 2964, 1 8 8 4 ; W . Hi t torf , Pogg. Ann., 106. 521 , 1 8 5 9 ; 
L. l 'Hd te , Ann. Ghim. Anal., 10. 253, 1905 ; T . Howse , ^ n m . Phil., 14. 469, 1819 ; P . J e w -
rcinoff, Technologiste, 14. 293, 1853 ; Polyt. Gentr., 19. 509, 1853 ; I)inglerys Joum., 136. 464, 
1855 ; J . H . J o h n s o n , U.S. Pat. No. 2971 , 1 8 7 6 ; A. J o I y a n d E . Leidio, Gompt. Rend., 112. 
793, 1891 ; 116. 146, 1893 ; M. de K a y T h o m p s o n , Metal Gleaning, 5 . 9, 1933 ; C. W . KeiteJ, U.S. 
Pat. No. 1779436, 1930 ; C. W . Ke i t e l a n d H . E . Zschiegner, Trans. Amer. Electrochem. Soc, 
59. 273, 1931 ; F . Koh l r ausch , Wied. Ann., 63 . 413 , 1 8 9 7 ; Zeit. Elektrochem., 4 . 413 , 1 8 9 8 ; 
H . H . L a k e , Brit. Pat. No. 1473, 1886 ; W . A . L a m p a d i u s , Joum. tech. okon. Ghem., 8. 52, 1830 ; 
H . H . Landois , Cosmos, 8 . 309, 1856 ; Bull. Soc. Enc. Nat. Ind., (1), 64 . 854, 1855 ; IJingler's 
Joum., 142. 157, 1 8 5 6 ; J . Langness , Joum. Amer. Ghem. Soc, 29. 466, 1 9 0 7 ; S. T. Leo a n d 
T. N . Shen, Science Univ. Peking, 3 . 7, 1 9 3 1 ; E . Liebreich, Trans. Faraday Soc, 81 . 1188, 
1 9 3 5 ; C. Luckow, £Hngler*s Joum., 289. 307, 1881 ; Zeit. anal. Chem., 19. 13, 1 8 8 0 ; D . Mc
Donald, Joum. Soc. Ghem. Ind.—Ghem. Ind., 50. 1031, 1931 ; C. Marie a n d N. T h o n , Joum. 
Ghim. Phys., 29. 11 , 1932 ; L . B . G. de Morveau , Ann. Chim. Phys., (1), 77. 297, 1811 ; Joum. 
Mxnes, 29. 392, 1811 ; R . N a m a i s , Ind. Chimica, 6. 158, 1904 ; G. Nikolaus , Zeit. Elektrochem., 
21. 193, 1 9 1 4 ; P l a t i n u m P l a t i n g Co., Germn Pat., D.R.P. 43418, 1 8 8 7 ; A . Pola in , IJinglcr's 
Joum., 217. 494, 1875 ; Rev. Univ. Mines, 85. 595, 1874 ; S. Popoff a n d A . H . K u n z , Proc. 
Iowa Acad., 38. 169, 1 9 2 6 ; A. R . Powel l , E . C. Davies a n d A . W . Scot t , Brit. Pat. No. 39119, 
1933 ; M. P r a s a d a n d N . B . Choksey, Current Science, 2 . 345, 1934 ; W . R a t h e n a u , Die Abxorjttion, 
des Uchts in Metallen, Ber l in , 18, 1889 ; M. Roseleur a n d M. L a n a u x , Uingler's Joum., 138. 318, 
1855 ; Polyt. Centr., 21 . 57, 1855 ; French Pat. No. 4648, 1850 ; F . Rudorff, Zeit. angew. Ghent., 

Grnn.pt


134 INORGANIC AND THEORETICAL, CHEMISTRY 

5. 695, 1892 ; K . S a d a k a t a , Japan Nickel Rev., 4 . 85 , 1936 ; C. Sandonn in i a n d V. N . Bor -
ghello, Atti Accad. Lincei, (6), 20. 334, 1934 ; A. B . Schiotz , Zeit. Elektrochem., 2Tl. 521 , 1921 ; 
L . Schuch t , Berg. HiIU. Ztg., 89. 122, 1880 ; Chem. News, 4 1 . 295, 1880 ; A . E . W . Smi th , Metal 
I rid., 48 . 201 , 1933 ; E . F . Smi th , Journ. Amer. Chem. Soc, 5- 201 , 1883 ; Electroanalysis, Phi la
delphia , 151, 1907 ; Amer. Chem. Journ., 18. 206, 1891 ; 14 . 453 , 1892 ; E . F . S m i t h a n d 
H . F . Kel ler , ib., 12. 252, 1890 ; E . F . S m i t h a n d F . Muhr , ib., 18. 417, 1891 ; Ber., 24 . 2175, 
1891 ; Journ. Franklin Inst., 129. 239, 1890 ; 131. 30O, 1891 ; C. S t ah l schmid t , Journ. prakt. 
Chem., (1), 98. 320, 1866 ; Uingler's Journ., 179. 162, 1 8 6 6 ; L . M. Stoffel, Monit. Scient., (3). 
9. 1099, 1879 ; E . R . Thews a n d R . W . Harb i son , Chem. Ztg., 57. 980, 1933 ; J. B . Thompson , 
Chem. News, 29 . 26, 1872 ; Bull. Soc. Chim., (2), 18 . 518, 1872 ; S. P . T h o mp so n , Brit. Bat. No. 
8284, 1887 ; W . A . Thorns, ib., 10477, 1886 ; U.S. Pat. No. 367731, 1887 ; W . H . W a h l , Journ. 
Franklin Inst., 100. 63 , 1890 ; Chem. News, 62. 33 , 40, 1890 ; E . G. Weischede, Elektrolytische 
Bestimmung und Trennung der Platinmetalle Platin, Iridium, und Osmium, D a r m s t a d t , 1927 ; 
J. Weiss, Die Galvanoplastic, Wien , 179, 1878 ; T . WiIm, Journ. Phys. Buss. CJhem. Soc, 20 . 444, 
447, 1888 ; Ber., 21 . 1434, 1888 ; F . WShler , Liebig's Ann., 148. 375, 1867 ; A . Wogr inz , Metall-
waren Ind., 81 . 90, 109, 172, 215, 234, 1933 ; T . Yoshida , Japan Nickel Rev., 4 . 82, 1936. 

1 8 E . Blechschmidt , Ann. Physik, (4), 81 . 999, 1926 ; R . Blondlo t , Compt. Rend., 102. 210, 
1886 ; C. H . Car twr igh t , Rev. Scient. lnstr., 1. 758, 193O ; W . T . Cooke, Zevt. phys. Chem., 55. 
537, 1906 ; R . K . Cowsik, Indian Journ. Phys., 8. 209, 1933 ; W . Crookes, Chem. News, 63. 289, 
1891 ; Proc. Roy. Soc, 50 . 88 , 1891 ; F . E h r e n h a f t , Phys. Zeit., 11 . 619, 191O ; J. E l s t e r a n d 
H . Geitel , Wied. Ann., 81 . 126, 1887 ; F . Fischer a n d 6 . H a h n e l , Zeit. Elektrochem., 14. 433 , 
1908 ; T . Goldschmidt , Ueber kathodische Metallzerstaubunj in verditnntem Gasen, S t ra s sburg , 
1 9 0 8 ; G. Granqu i s t , Oefvers. Vet. Akad. Forh., 709, 1 8 9 8 ; O. H a h n e l , Zeit. Elektrochem,., 14. 
366, 1908 ; Veber kathodverstaubung von Metallen in verditnnten Gasen, Berl in, 1904 ; W . Hit torf , 
Wied. Ann., 21 . 126, 1884 ; L.. H o l b o r n a n d L . Aus t in , Abh. Phy*. Tech. Reichnanst., 4 . 104, 
1904 ; E . O. H u l b u r t , Rev. Scient. Instr., 5 . 85, 1934 ; L . R . Ingersoll a n d L,. O. Sordahl , Phys. 
Rev., (2), 32. 649, 1928 ; P . Jo l ibois , Compt. Rend., 202. 400, 1936 ; H . K a y s e r , Math. Naturw. 
Mitt., 221 , 1896 ; T . K i n b a r a , Bull. Inst. Phys. ('hem. Research, 13. 275, 1934 ; V. Kohlsch i i t t e r , 
Zeit. Elektrochem., 14. 417, 437, 1908 ; V. Kohlsch i i t t e r a n d T . Goldschmidt , ib., 14. 233, 1908 ; 
V. Kohlsch i i t t e r a n d R . Miiller, ib., 12. 372, 1 9 0 6 ; J . do K o w a l s k y and E . Banas insky , Arch. 
Sciences Geneve, (4), 32 . 468, 1911 ; E . Marx , Ber. deut. phys. Ges., 6. 627, 1908 ; Phys. Zeit., 
9. 731 , 1908 ; Ann. Physik, (4), 28. 153, 1908 ; K . Meyer a n d A . G. Schulze, Zeit. Physik, 71 . 
279, 1931 ; .T. Mooser, Wied. Ann., 42 . 639, 1891 ; F . H . N e w m a n , Phil. Mag., (7), 14. 1047, 
1932 ; J. Pli icker, Pogg. Ann., 103. 90, 1858 ; 104. 116, 1858 ; 105. 70, 1858 ; Phil. Mag., (4), 
16. 408, 1858 ; (4), 18. 1, 7, 1859 ; G. Rebou l and E . G. de Bol lemont , Compt. Rend., 152. 758, 
1911 ; A . Voet , Trans. Faraday Soc, 31 . 1488, 1935 ; F . W a e h t e r , Wied. Ann., 17. 909, 1882. 

1 9 F . W . Aston , Proc. Roy. Soc, 87. 437, 1912 ; G. Bode , Phys. Zeit., 6. 618, 1905 ; J . W . Cap-
st ick, Proc Roy. Soc, 63. 356, 1898 ; J . A. Cunn ingham, Phil. Mag., (6), 5 . 68 , 1903 ; 
R . Defreggor, Ann. Physik, (4), 12 . 663, 1903 ; F . Deininger , Ueber den Austritt negativer Ionen 
aus einigen gliihenden Metallen und aus gluhendem Calcium-oxyd, E r l angen , 1908 ; Ann. Physik, 
(4), 25. 306, 1908 ; H . Dember , ib., (4), 20. 392, 1906 ; A . J a n i t z k y , Zeit. Physik, 31 . 277, 1925 ; 
O. Klomperer , Phys. Zeit., 29 . 947, 1928 ; W . Mat th ies , Ann. Phystk, (4), 18. 473 , 1905 ; Phys. 
Zeit., 6. 729, 1 9 0 5 ; Ber. Phys. Med. Soc. Erlangen, 37, 1 9 0 5 ; *F. Miiller, J&um. Buss. Phys. 
Chem. Soc, 39. 267, 1907 ; O. W . R icha rdson , Phys. Zeit., 5 . 11 , 1 9 0 4 ; H . R o h m a n n , Zeit. 
Physik, 81 . 311 , 1925 ; 39. 437, 1926 ; C. del Rosar io , Phys. Rev., (2), 29. 360, 1927 ; C. A. Skinner , 
Phil. Mag., (G), 8. 387, 1904 ; Phys. Zeit., 5 . 610, 1905 ; R . J . S t r u t t , Phil. Mag., (5), 49 . 297, 
1 9 0 0 ; L . Tonks , Physics, 6. 294, 1 9 3 5 ; H . P . W a r a n , Phil. Mag., (7), 11 . 397, 1 9 3 1 ; 
E . W a r b u r g , Wied. Ann., 40 . 17, 1890. 

2 0 L . Arons , Verh. Ges. Naturf. MHnchen, 6 1 , 1899 ; Naturw. Rund., 14 . 453 , 1899 ; 
V. L . Chrislor, Astrophys. Journ., 54 . 273, 1 9 2 1 ; A . J . D e m p s t e r , Nature, 185. 542, 1935 ; 
W . R . Grove, Phil. Mag., (3), 16. 48O, 1840 ; C. E . Guye a n d A . Bron , Arch. Sciences Geneve, 
(4), 25. 453, 1901 ; Compt. Rend., 146. 1091, 1908 ; C. E . Guye a n d L,. Zebrikoff, ib., 145. 169, 
1888 ; Phys. Zeit., 8. 704, 1907 ; Arch. Sciences Geneve, (4), 24 . 549, 1907 ; H . E . Ives , Jo-urn. 
Franklin Inst., 198. 457, 1 9 2 4 ; E . Loccher, Wied. Ann., 88. 626, 1 8 8 8 ; H . W . Malcom and 
H . T . Simon, Phys. Zeit., 8. 471 , 1907 ; W . B . N o t t i n g h a m , Phys. Rev., (2), 27. 806, 1926 ; (2), 
28. 764, 1926 ; A. Simek a n d H . Kad lcova , Rec. Trav. Chim. Pays-Bas, 44. 608, 1925 ; J . S t a r k , 
Ann. Physik, (4), 12. 699, 1903 ; S. Vir te l , Zeit. Physik, 59 . 771 , 1930. 

2 1 A . A b t , Centr. Ztg. Opt. Mech., 8. 183, 1887 ; T . Andrews , Proc. Roy. Soc, 88 . 216, 1885 ; 
Phil. Mag., (3), 10. 433, 1837 ; L . W . Aus t in , Phys. Zeit., 12. 1226, 1911 ; M. Avana r ius , Pogg. 
Ann., 119. 406, 1863 ; K . Badeker , Ann. Physik, (4), 22 . 766, 1907 ; H . C. B a r k e r , Amer. Journ. 
Science, (4), 24 . 165, 1907 ; A . C. Bocquerel , Compt. Rend., 70 . 1313, 187O ; Ann. Chim. Phys., 
(2), 28. 140, 1823 ; (2), 81 . 371 , 1926 ; (2), 41 . 353, 1829 ; E . Becquere l , ib., (4), 8 . 415, 1866 ; 
Compt. Rend., 62. 966, 1866 ; G. Belloc, Compt. Rend., 131 . 336, 1900 ; 134. 105, 1902 ; Thermo-
UectriciU du fer et des aciers, Pa r i s , 1903 ; C. Benedicks , Journ. Iron Steel Inst., 89 . i, 407, 1914 ; 
C. Benedicks a n d C. W . B o r g m a n n , Ark. Mat. Astron. Fys, 24 . 1, 1934 ; O. Berg , Ann. Physik, 
(4), 82 . 516, 1910 ; R . Blondlot , Compt. Rend., 91 . 882, 1880 ; R . Bo t tge r , Pogg. Ann., 60 . 58, 
1840 ; G. Borel ius , W . H . Keesom, C. H . J o h a n s s o n a n d J . O. Lin do, Proc. Akad. Amsterdam, 
88 . 17, 32, 1930 ; 85. 25, 1932 ; J . T . Bo t tomley a n d A. T a n a k a d a t e , Phil. Mag., (5), 28 . 163, 
1889 ; O. B o u d o u a r d , Rev. Mil., 1. 80, 1904 ; E . B o u t y , Compt. Rend,, 90 . 917, 1880 ; Journ. 
Phys., (1), 9 . 229, 1880 ; P . W . B r i d g m a n , Proc Amer. Acad., 58. 346, 1918 ; W . Broniewsky , 



PLATINUM 135 

Rev. MU., 7. 348, 1910 ; Compt. Rend., 156. 699, 1913 ; J . B u c h a n a n , Proc Phys. Soc, 7. 185, 
1886 ; Phil. Mag., (5), 20. 117, 1885 ; R . Bunsen , Pogg. Ann., 123. 505, 1864 ; G. K . Burgess 
a n d P . I>. Sale, Journ. Ind. Eng. Chem., 6 . 452, 1914 ; A . E . Caswell, Phys. Rev., (1), 88. 400, 
1911 ; M. Chassagny a n d H . A b r a h a m , Compt. Rend., 111 . 602, 732, 1890 ; 112. 1198, 1891 ; 
Ann. Chim. Phys., (6), 27. 355, 1892 ; H . Ie Chatel ier , Journ. Phys., (2), 6. 23 , 1887 ; Compt. 
Rend., 102. 819, 1886 ; E . Cohn, Wied. Ann., 6. 385, 1879 ; J . Cumming , Ann. Phil., (2), 6. 177, 
1823 ; Schweigger's Journ., 40 . 317, 1824 ; Trans. Cambridge Phil. Soc, 2 . 47, 1823 ; J . D e w a r 
a n d J . A . F leming , Phil. Mag., (5), 40 . 106, 1895 ; J . W . D r a p e r , ib., (3), 16. 4 5 1 , 1840 ; W . Dur
h a m , Proc. Edin. Roy. Soc, 7 . 788, 1871 ; E . E d l u n d , Pogg. Ann., 148. 555, 1871 ; J . P . E m m e t , 
Amer. Journ. Science, (1), 25. 2 7 1 , 1 8 3 4 ; (1), 26. 311 , 1 8 3 4 ; W . E n d e , Phys. Zeit., 80. 427, 
1929 ; M. F a r a d a y , Phil. Trans., ISO. 6 1 , 9 3 , 1840 ; K . Feussne r a n d S t . I a n d e c k , Abh. Phys. 
Tech. Reichsanst., 2 . 515, 1 8 9 5 ; A . von Fi tzgera ld-Minare l l i , Sitzber. Ahad. Wien, 71 . 694, 
1875 ; K . F r a n z , Pogg. Ann., 85. 388, 1852 ; J . Gal ibourg , Rev. MU., 22 . 400, 527, 61O, 1925 ; 
J . M. Gauga in , Ann. Chim. Phys., (3), 65. 5 , 1862 ; Compt. Rend., 86. 645, 1853 ; W . Goedecke, 
SieberVs Festschrift, 72, 1931 ; G. Gore, Phil. Mag., (4), 18. 1, 1 8 5 7 ; (4), 48. 54, 1 8 7 2 ; Proc 
Roy. Soc, 19. 324, 1871 ; 27. 513 , 1878 ; 81 . 244, 1881 ; K . E . Grew, Phys. Rev., (2), 4 1 . 356, 
1932 ; W . G. J fankel , Abh. Sachs. Oes., 6. 225, 1852 ; Pogg. Ann., 62 . 197, 1844 ; 103. 612, 1868 ; 
E . Hoiber , Ann. Physik, (5), 23 . I l l , 1935 ; F . H e i m b u r g , Phys. Zeit., 24. 149, 1923 ; F . C. Henr ic i , 
Pogg. Ann., 80. 169, 1850 ; N . A. Hesehus , Journ. Russ. Phys. Chem. Soc, 39. 1, 1907 ; A . Kiel , Zeit. 
Elektrochem., 9. 9 1 , 1903 ; H . HSrig , Ann. Physik, (4), 28. 371 , 1909 ; L . H o l b o r n a n d A . L . D a y , 
Sitzber. Akad. Berlin, 694, 1899 ; Ann. Physik, (4), 2 . 505, 19OO ; L . Ho lbo rn a n d S. Valent iner , 
ib., (4), 22. 1, 1907 ; R . M. Holmes , Phys. Rev., (2), 21 . 386, 1923 ; (2), 22 . 137, 1923 ; Science, 
(2), 56. 201 , 1922 ; J . L . Hoorweg , Wied. Ann., 9 . 562, 188O; W . J a g e r a n d H . Diesselhorst , 
Abh. Phys. Tech. ReichtanM., 3 . 269, 190O ; F . J e n k i n , B.A. Rep., 173, 1862 ; Chem. News, 4 . 
222, 1861 ; Electrician, 1. 15, 1862 ; J . P . Jou l e , Phil. Trans., 149. 9 1 , 1859 ; B . Kan iewsky , 
Journ. Russ. Phys. Chem. Soc, 4 1 . 115, 1909 ; L o r d Ke lv in ( W . Thomson) , Phil. Trans., 146. 
698, 1 8 5 6 ; I . Klemencic a n d P . Czermac, Wied. Ann., 50 . 175, 1 8 9 3 ; O. K n o p p , Phys. Zeit., 
10. 439, 1 9 0 9 ; C. G. K n o t t , Proc. Edin. Roy. Soc, S3. 171, 1 8 8 7 ; C. G. K n o t t a n d 
J. G. MacGregor , Tran^.Roy. Soc Edin.,:28. 321 , 1 8 7 8 ; R . K r e m a n n , NernsVs Festschrift, 234, 
1912 ; R . K r e m a n n a n d F . Noss , Monatsh., 34 . 7, 1913 ; V. B . Lewes, Journ. Chem. Soc, 69. 
226, 1896 ; G. Magnus , Pogg. Ann., 83 . 469, 1851 ; A . V. Makaroff a n d I . V. P las t in in , Journ. 
Tech. Phys. U.S.S.R., 4 . 1195, 1934 ; C. Mat teucc i , Pogg. Ann., 47. 6O0, 1839 ; Btbl. Univ., 15. 186, 
1838 ; A. Mat th iessen , Phil. Trans., 148. 369, 1858 ; Pogg. Ann., 103. 414, 1 8 5 8 ; G. G. de Metz, 
Com jit. Rend., 139. 447, 1904 ; G. Meyer, Wied. Ann., 59. 134, 1896 ; J . M o n c k m a n , Proc Rot/. 
Sttc., 44 . 220, 1 8 8 8 ; J . Monheim, Zeit. Elektrochem., 40 . 375, 1 9 3 4 ; N . F . Mo t t , Proc. Roy. 
Soc, 156. A, 368, 1 9 3 6 ; A . Naeca r i a n d M. Bel la t i , Nuovo Cimento, (2), 16. 5, 120, 187«; 
Atti 1st. Venezia, 2 . 599, 1876 ; L . Nobi l i , Schweigger's Journ., 53 . 273, 1 8 2 8 ; Bibl. Univ., 
37. 118, ISO, 1 8 2 8 ; K . Noll , Wted. Ann., 53 . 900, 1 8 9 4 ; H . Pecheux , Compt. Rend., 153. 
1140, 1 9 1 1 ; C. S. M. Poui l le t , ib., 3 . 786, 1836 ; P . R a e t h j e n , Phys. Zeit., 25. 84, 1 9 2 4 ; 
H . V. R e g n a u l t , Mem. Acad., 21 . 240, 1 8 4 7 ; G. Re icha rd , Ann. Physik, (4), 6. 832, 19Ol ; 
H . R o h m a n n , Zeit. Physik, 36. 803, 1926 ; W . R o h n , Zeit. MeUillkunde, 16. 297, 1924 ; W. RoIl-
m a n n , Pogg. Ann., 83 . 77, 1851 ; 84 . 275, 1851 ; 89 . 9O, 1953 ; B . L . Rosing, Journ. Russ. Phys. 
Chem. Soc, 30 . 151, 1898 ; F . P . Ie R o u x , Ann. Chiin. Phys., (4), 10. 226, 1867 ; Compt. Rend.. 
63. 324, 1 8 6 6 ; Phtl. Mag., (3), 32 . 394, 1 8 6 6 ; K . E . F . S c h m i d t , Phys. Zeit., 10. 438, 1909 ; 
A. Sehulze, Zeit. Metallkunde, 24. 206, 1 9 3 2 ; T . J . Seebeck, Pojg. Ann., 6. 148, 182« ; Abh. 
Akad. Berlin, 265, 1823 ; W . H . Steele, Phil. Mag., (5), 87. 218, 1894 ; P . G. Ta i t , Proc. Edin. 
Roy. Soc, 7. 773, 1872 ; 8. 32, 1873 ; Nature, 8 . 86, 1873 ; Trans. Roy. Soc Edin., 27. 125, 1873 ; 
G. T a m m a n n , Zeit. Metallkunde, 24 . 220, 1932 ; G. T a m m a n n a n d G. Bande l , Ann. Physik, (5), 
16. 12O, 1 9 3 3 ; A . Te i chmann , Zeit. Physik, 59 . 615, 1 9 3 0 ; A. V. T idb lom, Eunds Arskr., (2), 
10. 3 , 1 8 7 3 ; K . T s u r u t a , Journ. Univ. Japan, 9 . 53 , 1 8 9 6 ; A . Voller, Pogg. Ann., 149. 398, 
1 8 7 3 ; P . O. C. Vorsse lmann-de-Heer , ib., 47 . 603, 1 8 3 9 ; 49 . 117, 1 8 4 0 ; E . Wagner , Ann. 
Physik, (4), 27. 98O, 1908 ; A . Walcker , Pogg. Ann., 5 . 327, 1825 ; R . von D . Wegner . Zeit. 
Elektrochem., 84 . 42 , 1928 ; H . Wi ld , Pogg. Ann., 108. 376, 1858 ; J . Wi i r schmid t , Zeit. Metall
kunde, 16. 2 7 1 , 1924 ; C. A . Y o u n g , Amer, Journ. Science, (3), 20 . 358, 188O ; Phil. Mag., (5), 
10. 45O, 1880. 

8 2 C. Benedicks , Compt. Rend., 167. 296, 1 9 1 8 ; Rev. MU., 15. 329, 1 9 1 8 ; O. Berg . Ann. 
Physik, (4), 82 . 517, 1910 ; P . W . B r i d g m a n , Proc. Amer. Acad., 63 . 346, 1918 ; A . E . Caswell, 
Phys. Rev., (1), 88 . 404, 534, 1911 ; E . E d l u n d , Pogg. Ann., 140. 435, 1870 ; 143. 404, 1871 ; 
J . Gill, Wied. Ann., 40 . 115, 189O ; H . H a g a , Ann. Ecole Polyt. Delft, 3 . 43 , 1887 ; E . H . Ha l l , 
Proc Nat. Acad., 6 . 613 , 192O ; H . J a h n , Wied. Ann., 84. 755, 1888 ; Lord Ke lv in (W. Thomson) , 
Phil. Trans., 146. 661 , 1856 ; W . Kon ig , Phys. Zeit., 17. 227, 1916 ; F . P . Ie R o u x , Ann. Chim. 
Phys., (4), 10. 258 , 1 8 6 7 ; J . Weiss , Zeit. phys. Chem. Unterr., 24 . 344, 1912. 

2 8 H . A l t e r t h u m , Ann. Physik, (4), 39 . 934, 1 9 1 2 ; (4), 40 . 391 , 1 9 1 3 ; M. Cantone a n d 
E . Bossa, Mem. Accad. Ital., 2 . 1, 1930 ; A . K . C h a p m a n , Phil. Mag., (6), 32 . 303, 1916 ; A . von 
E t t i n g s h a u s e n a n d W . N e r n s t , Sitzber. Akad. Wien, 94 . 28 , 1886 ; 96. 787, 1887 ; 104. «02, 188« ; 
Wied. Ann., 29 . 343 , 1886 ; 88 . 474, 1888 ; Journ. Phys., (2), 6. 292, 1887 ; W . F rey , Die 
Anhangigkeit des Hall-Effekts in Metallen von der Temperatur, Leipzig, 1908 ; Ann. Physik, (4), 
46. 1057, 1915 ; E . H . Ha l l , Amer. Journ. Science, (3), 20 . 161, 1880 ; Phil. Mag., (5), 10. 323, 
1880 ; Proc. Nat. Acad., 11 . 416, 1925 ; Phys. Rev., (2), 26. 820, 1925 ; B.A. Re1K, 552, 1S81 ; 
J . Konigsberger a n d G. Gottstein, Ann. Physik, (4), 46. 446, 1915 ; (4), 47. 566, 1915 ; Phys. 



136 INORGANIC AND THEORETICAL. CHEMISTRY 

Zeit., 14. 232, 1 9 1 3 ; H . B . Peacock, Phys. Rev., (2), 25. 113, 1 9 2 5 ; (2), 27. 474, 1 9 2 6 ; 
P . Raetfejen, Phys. Zeit., 25. 84, 3924 ; A . Riede , Zeit. Physik, 48 . 302, 1928 ; A. W . S m i t h , 
Phys. Rev., (1), 80. 1, 2910 ; H . Zahn , Ann. Physik, (4), 15. 886, 1904 ; (4), 16. 148, 1905 ; (4), 
28. 131, 1907 ; Jahrb. Rod. Elektron., 5 . 166, 1908 ; Phys. Zeit., 16. 279, 1915. 

•« R . Becker a n d R . Landshofif, Physik, 8. 9 1 , 1935 ; H . F. Biggs, Phil. Mag., (6), 82 . 131 , 
1916 ; H . D u Bois a n d I I . K . H o n d a , Versl. Akad. Amsterdam, 18. 666, 1910 ; H . d u Bois a n d 
M. Owen, ib., 20. 673, 1912 ; IX M. Bose a n d H . G. B h a r , Zeit. Physik, 48. 716, 1928 ; O. J . B roch , 
H . S t . C. Devil le a n d J . S. S tas , Proces Verbaux ComitS Intemat. Poids Mesures, 138, 1879 ; 
B . Cabrera a n d A. Dupdrier , Compt. Rend., 185. 414, 1927 ; J . A . Chr is t iansen a n d 
R . W . Asmussen, KgI. JJanske Vid. Selsk. Medd., 18. 11 , 1935 ; S. H . Christ ie , Phil. Trans., 123. 
139, 1833 ; P . Collet a n d G. Foex , Compt. Bend., 192. 930, 1213, 1931 ; Journ. Phys. Rod., (7), 
2 . 29O, 1931 ; F . W . Cons tan t , Phys. Rev., (2), 84 . 1217, 1929 ; (2), 85. 116, 1930 ; J . P . Des-
saignes, Jo-urn. Phys., 83 . 15, 1 8 1 6 ; Schu>eigger*s Journ., 20 . 86, 1 8 1 7 ; J . D o r f m a n a n d 
R . J a a n u s , Naturwiss., 16. 1026, 1928 ; P . DuIk, Kastnerys Arch., 1. 38, 1824 ; M. F a r a d a y , 
Phil. Trans., 136. 2 1 , 4 1 , 1846 ; Phil. Mag., (3), 8. 177, 1836 ; Pogg. Ann., 70. 35, 1847 ; W . F i n k e , 
Magnetische Messungen an Platinmetallen und monoklinen Kristallen, insbesondere der Eisen-, 
Kobalt-, u?id Nickelsalze, Leipzig, 1910 ; Ann. Physik, (4), 31 . 167, 1910 ; G. F o e x , Journ. Phys. 
Rod., (7), 2 . 353, 1931 ; F . Gobel . Schweigger's Journ., 60. 415, 1830 ; Edin. Phil. Journ., 11 . 
388, 1831 ; O. Gocho, Bull. Acad. BeIg., 18. 412, 1 9 3 2 ; A . N . Gu th r i e a n d L . T . Bour l and , 
Phys. Rev., (2), 37. 303, 1931 ; H . K . H o n d a , Ann. Physik, (4), 32 . 1046, 1910 ; K . H o n d a a n d 
Y . Shimizu, Nature, 132. 565, 1933 ; Science Rep. Tohoku Univ., 20 . 460, 1931 ; W . K J e m m , 
H . J a c o b i a n d W . TiIk, Zeit. anorg. Chem., 201. 1, 1931 ; J . Konigsberger , Wied. Ann., 66. 698, 
1898 ; W . K o p p , JJer thermische Vcrlauf der Paramagnetismus bei Magnetit, Platin, und Pal
ladium, Zurich, 1919 ; A. K u s s m a n n , Zeit. Metallkunde, 25. 259, 1933 ; J . L a m e n t , Pogg. Ann., 
71. 128, 1847 ; F . H . Lor ing, Chem. News, 109. 121, 133, 1919 ; F . E . Lowance a n d F . W . Con
s t a n t , Phys. Rev., (2), 38. 1547, 1931 ; Journ. Elisha Mitchell Soc, 47. 24, 1932 ; R . C. L o y a r t e , 
Publ. Umv. L,a Plata, 1. 453 , 1917 ; S. Meyer, Sitzber. Akad. Wien, 108. 177, 1899 ; Monatsh., 
20. 369, 1899 ; M. Owen, Ann. Physik, (4), 37. 667, 1912 ; A. E . Oxley, Proc. Roy. Soc, 101. A, 
272, 1922 ; M. P r a s a d a n d N . B . Choksey, Current Science, 2 . 345, 1934 ; C. Sadron , Compt. Rend., 
193. 1070, 1931 ; Ann. Phystque, (10), 17. 371 , 1932 ; T. Schmid t , Zeit. Physik, 101. 486, 1936 ; 
Y. Shimizu, Science Rep. Tohoku Umv., 21 . 826, 1 9 3 2 ; 22- 915, 1933 ; Kinzoku no Kenkyu, 4 . 
159, 1934 ; E . C. Stoner , Proc. Roy. Soc., 154. A, 656, 1936 ; G. T a m m a n n , Zeit. Metallkunde, 
24. 220, 1932 ; E . Vogt, Phys. Zett., 33 . 864, 1932 ; Zeit. Metallkunde, 27. 40, 1935 ; P . Weiss, 
Nature, 129. 95, 1932 ; P . Weiss a n d G. Foex , Compt. Rend., 187. 44, 1928 ; E . C. Wie r sma , 
Wit. Natuurk. Tijds., 5 . 1, 1930. 

§ 14. The Chemical Propert ies of P l a t i n u m 

A. J a q u e r o d a n d F . L». P e r r o t , 1 F . S o d d y , H . D a m i a n o v i c h , a n d H . D a m i a n o v i c h 
a n d J . J . Tr i l l a t , obse rved t h a t p l a t i n u m a b s o r b s a smal l p r o p o r t i o n of h e l i u m . 
W . R a m s a y , a n d M. W . T r a v e r s o b s e r v e d t h a t h e l i u m does n o t diffuse t h r o u g h 
h e a t e d p l a t i n u m . H . D a m i a n o v i c h a n d co -worke r s , a n d J . P i a z z a s t u d i e d t h e 
ac t i on of h e l i u m . A . F e r y o b s e r v e d t h e effect of h e l i u m a d s o r p t i o n on t h e r e s i s t ance 
of t h e m e t a l . Acco rd ing t o R . Sa lv ia , c a t h o d i c s p l u t t e r e d p l a t i n u m d e p o s i t e d in 
t h e p resence of h e l i u m h a s a f ace -cen t red cub ic l a t t i c e , a n d t h e r e is n o t s p a c e in 
t h e l a t t i c e for t h e e n t r y of h e l i u m a t o m s . H . D a m i a n o v i c h n o t e d t h e c h a n g e in 
t h e m i c r o s t r u c t u r e of p l a t i n u m i n a n e lect r ic d i s c h a r g e i n h e l i u m . R . W . L a w s o n 
showed t h a t p l a t i n u m e lec t rodes in h e l i u m a b s o r b a l i t t l e gas , a n d s imi l a r r e su l t s 
were o b t a i n e d w i t h n e o n . W . R a m s a y , a n d M. W . T r a v e r s f o u n d t h a t a r g o n does 
n o t diffuse t h r o u g h h e a t e d p l a t i n u m . J . C. S t i m s o n , a n d G. I . F i n c h a n d 
J . C. S t i m s o n s t u d i e d t h e sub j ec t . T h e a d s o r p t i o n of a r g o n b y p l a t i n u m w a s 
obse rved b y M. W . T r a v e r s t o b e v e r y sma l l . T h e a b s o r p t i o n of a r g o n b y t h e 
e lec t rodes in d i scha rge t u b e s w a s d i scussed b y L . T r o o s t a n d L . O u v r a r d , B . B r a u n e r , 
S. F r i e d l a n d e r , J . M. E d e r a n d E . V a l e n t a , a n d H . K a y s e r ; a n d of k r y p t o n , b y 
J . N . Collie, E . C. C. BaIy , a n d S. V a l e n t i n e r a n d R . S c h m i d t , a n d l ikewise a lso 
w i t h x e n o n . W . R a m s a y a n d co -worke r s , a n d V . K o h l s c h t i t t e r a n d co -worke r s , 
obse rved n o c o m b i n a t i o n w i t h h e l i u m , n e o n , a r g o n , k r y p t o n , a n d x e n o n . 
J . N . Collie sugges ted t h e poss ib i l i ty of a c o m b i n a t i o n w i t h x e n o n . F . F i s c h e r 
a n d co -worke r s obse rved n o s ign of a c o m b i n a t i o n w i t h a r g o n w h e n p l a t i n u m 
is s p l u t t e r e d in l iqu id a r g o n . W . T . Cooke, a n d W . F r a n k e n b u r g e r a n d c o - w o r k e r s 
s t u d i e d t h e sub j ec t . H . D a m i a n o v i c h a n d c o - w o r k e r s c o m p a r e d t h e a c t i o n of 
h e l i u m on p l a t i n u m in a n e lec t r ic d i s cha rge w i t h t h e p r o d u c t i n o x y g e n , n i t r o g e n , 



P L A T I N U M 1 3 7 

H 8 
3 - 6 5 
8 - 6 5 

CH4 
0 - 4 7 
0 - 8 7 

CO 
4 - 0 5 
3 - 6 0 

CO2 
O-7O 
0 - 6 0 

N 2 
1 - 3 1 — 1 0 - 2 0 c . c 
1 0 8 9 - 8 0 o .c 

a n d h y d r o g e n . H . D a m i a n o v i c h f o u n d t h a t t h e r a t e of d i s so lu t ion of p l a t i n u m 
i n a q u a reg ia dec reases w i t h a b s o r b e d gases i n t h e o r d e r H e , O 2 , N 2 - P . M. Nicco-
iini 2 d i scussed t h e o d o u r of t h e e l e m e n t . 

O r d i n a r y p l a t i n u m c o n t a i n s m u c h occ luded g a s w h i c h i s v e r y difficult t o r e m o v e . 
A. B e r l i n e r 3 e s t i m a t e d t h a t t h e m e t a l c o n t a i n s r o u g h l y 80 vols , of occ luded gas . 
P l a t i n u m freed f rom occ luded gases c a n b e r e a d i l y r e c h a r g e d w i t h gas . L . M o n d 
a n d co -worke r s found t h a t p l a t i n u m foil a t o r d i n a r y t e m p , g ives off v e r y l i t t le 
gas , b u t a t du l l r ednes s i t g ives u p 0-4 t i m e s i t s vol . of gas—chief ly c a r b o n d iox ide . 
33. D e l a c h a n a l obse rved : 

1 4 4 g r m s . I*t . 
1 4 6 g r m s . P t - I r 

150 g r m s . of p l a t i n u m b l a c k occ luded 17 c.c. of gas—15*3 c.c. w e r e a b s o r b e d b y 
p o t a s h lye , a n d t h e r e m a i n d e r w a s i n c o m b u s t i b l e . D . T o m m a s i g a v e for t h e 
a b s o r p t i o n coefr. 1*75 for h y d r o g e n , 9-35 for o x y g e n , 9-42 for s u l p h u r d iox ide , 
a n d 65-00 for c a r b o n m o n o x i d e . J . L». S m i t h found t h a t a i r condense s o n s m o o t h 
p l a t i n u m a s a film w h i c h c a n b e r e m o v e d b y po l i sh ing . C. Zengel is obse rved 
t h a t w h e n h y d r o g e n is p a s s e d i n t o a l iqu id i n w h i c h p l a t i n u m is i m m e r s e d , t h e 
m e t a l a d s o r b s h y d r o g e n . 

T h e a b s o r p t i o n of h y d r o g e n b y t h e p l a t i n u m m e t a l s w a s n o t e d b y H . B e c q u e r e l , 
K . F i s c h b e c k , A. F r u m k i n a n d co -worke r s , G. F . H u t t i g , W . F r a n k e n b u r g e r 
a n d co-workers , W . G. P a l m e r , J . C. S t i m s o n , T . Wi Im, a n d F . W i n t e l e r . 
A. S i eve r t s o b s e r v e d t h a t t h e so lub i l i ty of h y d r o g e n in c o m p a c t p l a t i n u m is v e r y 
smal l . A . Mior sa id t h a t p l a t i n u m c a n t a k e u p 8-4 t i m e s i t s vol . of h y d r o g e n , b u t 
i t t a k e s a v e r y m u c h longer t i m e t o s a t u r a t e t h e m e t a l a t o r d i n a r y t e m p , t h a n i t 
does a t a h i g h e r t e m p . A. S i e v e r t s a n d E . J u r i s c h found t h a t equ i l i b r ium is 
a t t a i n e d v e r y r a p i d l y a t a h i g h t e m p . M. B o d e n s t e i n a lso r e p o r t e d a n app rec i 
ab le so lub i l i ty a t r o o m t e m p . , b u t A . S i eve r t s a n d E . J u r i s c h t h o u g h t t h a t some 
o b s e r v a t i o n s m u s t h a v e b e e n m i s i n t e r p r e t e d , s ince t h e y f o u n d t h a t IOO g r m s . of 
c o m p a c t p l a t i n u m a b s o r b e d a t 
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1033° 
O-021 

1136° 
0 - 0 3 6 

1239° 
0 - 0 5 5 

1342° 
O-084 n i g r r n . 

These r e su l t s c o m p a r e d w i t h t h o s e for n icke l a r e r e p r e s e n t e d b y t h e c u r v e s in 
F ig . 17. T . G r a h a m o b s e r v e d t h a t a t a r e d - h e a t p l a t i n u m a b s o r b s h y d r o g e n a n d 
r e t a i n s i t t e n a c i o u s l y a t o r d i n a r y t e m p . , b u t i t g ives 
off t h e g a s a t a r e d - h e a t i n v a c u o . T h e m e t a l does 
n o t c h a n g e i t s a p p e a r a n c e w h e n i t a b s o r b s t h e h y d r o 
gen, b u t a f t e r d r i v i n g off t h e gas , i t a p p e a r s t o be 
covered w i t h b u b b l e s . A t a r e d - h e a t 1 vo l . of p l a t i 
n u m a b s o r b s O-17 vo l . of g a s ; p l a t i n u m b l a c k 
a b s o r b s 1-48 vols . P l a t i n u m foil w h i c h a b s o r b e d 0-70 
vol . of h y d r o g e n i n 3 h r s . a t 100°, a b s o r b e d 1-45 vo ls , 
a t 230° . O n e vo l . of p l a t i n u m wi re m a d e f rom m o l t e n 
m e t a l a b s o r b s 0-128 t o 0-207 vo l . of h y d r o g e n a t a 
r e d - h e a t ; w o r k e d p l a t i n u m (old c ruc ib le ) , 3-83 t o 
5-53 vols . ; w o r k e d p l a t i n u m (old t u b e ) , 2-28 t o 2-80 
vols . ; a n d p l a t i n u m b lack , 1*48 vols . O b s e r v a t i o n s 
were a lso m a d e b y M. B e r t h e l o t , A . Mior , W . Odl ing , 
W. Skey , Z,. Anel l i , F . H . P o l l a r d , a n d A. Ber l ine r . 
The o b s e r v a t i o n s of M. C Boswel l , a n d M. C. Boswell 
a n d R . R . M c L a u g h l i n , w e r e v i t i a t e d b y t h e use of 
a l e a k y a p p a r a t u s . H . D a m i a n o v i c h a n d C Chr i s t en 
s tud ied t h e a c t i o n of h y d r o g e n a t a low press . , a n d u n d e r t h e influence of a n electr ic 
d i scharge . G. K e r n o t a n d F . d e S. N i q u e s a s t u d i e d t h e a b s o r p t i o n of h y d r o g e n b y 
colloidal p l a t i n u m — v i d e supra ; a n d S. H . B a r s t o w , b y t h i n films of p l a t i n u m . 
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M. v o n P i r a n i a n d A. R . Meye r f o u n d d r a w n p l a t i n u m d o e s n o t t a k e u p h y d r o g e n 
a t a r e d - h e a t . W h e n p l a t i n u m is h e a t e d t o a h i g h t e m p , i n h y d r o g e n , t h e m . p . is 
dep re s sed 250° t o 300°, a n d t h e m e t a l b e c o m e s b r i t t l e . T h e effect is n o t d u e t o 
t h e occlus ion of h y d r o g e n b u t r a t h e r t o t h e p r e sence of a smal l q u a n t i t y of a 
c a r b o n a c e o u s i m p u r i t y i n t h e h y d r o g e n f rom which , a t o r n e a r i t s m . p . , t h e m e t a l 
t a k e s c a r b o n . A. Si e v e r t s a n d W . K r u m b h a a r s h o w e d t h a t m o l t e n p l a t i n u m p r o b 
a b l y d issolves h y d r o g e n . 

T . G r a h a m also f o u n d t h a t w h e n p l a t i n u m is u s e d a s t h e c a t h o d e in t h e e lec t ro 
lysis of w a t e r , i t c a n t a k e u p a s m u c h a s 2-19 vols , of h y d r o g e n w h i c h is g iven u p 
a t a r e d - h e a t i n v a c u o , o r w h e n t h e h y d r o g e n i z e d m e t a l is u sed a s a n o d e in t h e 
e lec t ro ly t i c cell. F . W i n t e l e r obse rved t h a t w h e n s p o n g y p l a t i n u m is u s e d as 
c a t h o d e , some of t h e a b s o r b e d g a s is g iven off w h e n t h e c i r cu i t is b r o k e n . T h e 
a b s o r p t i o n of e lec t ro ly t ic h y d r o g e n w a s s t u d i e d b y H . Schles inger , L . Cai l le te t 
a n d E . Col la rdeau , A. E . F r e e m a n , E . R o o t , J . E g g e r t , M. A . S c h i r m a n n , a n d 
J . R . P a r t i n g t o n . 

A c c o r d i n g t o A. S i eve r t s a n d E . J u r i s c h , t h e a b s o r p t i o n of h y d r o g e n b y c o m p a c t 
p l a t i n u m a t a h i g h t e m p , is p r o b a b l y a case of s imple d i s so lu t ion , b u t in t h e case 
of p l a t i n u m b lack , chemica l c h a n g e s s u p e r v e n e . M. W . T r a v e r s , a n d W . H e a l d 
s tud ied t h e a b s o r p t i o n of h y d r o g e n b y p l a t i n u m o b t a i n e d b y c a t h o d i c s p l u t t e r i n g , 
a n d R . B u r s t e i n a n d A. F r u m k i n , b y p l a t i n i zed c h a r c o a l . G. N e u m a n n a n d 
F . S t r e i n t z o b s e r v e d t h a t p l a t i n u m b l a c k t a k e s u p 49-3O t i m e s i t s vo l . of h y d r o g e n , 
a n d G. N e u m a n n , 63-14 t o 77-14 vo l s . L . M o n d a n d co -worke r s f o u n d t h a t u n d e r 
r e d u c e d press , p l a t i n u m b l a c k a b s o r b s a c e r t a i n vo l . of h y d r o g e n , a n d m o r e is 
a b s o r b e d as t h e press , is r a i sed t o 200 o r 30O m m . , a n d a f u r t h e r inc rease of p ress , 
is a l m o s t w i t h o u t effect s ince b y inc reas ing t h e p ress , f rom 1 a t m . t o 4£ a t m . , 
on ly one m o r e vo l . of h y d r o g e n is a b s o r b e d . A b o u t 310 vols , of h y d r o g e n a r e 
a b s o r b e d p e r u n i t vo l . of p l a t i n u m b lack , a n d of t h i s , 200 vols , a r e c o n v e r t e d b y 
t h e a b s o r b e d o x y g e n i n t o w a t e r , so t h a t o n l y 110 vols , a r e r ea l ly occ luded b y t h e 
p l a t i n u m . P a r t of t h e h y d r o g e n c a n be r e m o v e d a t o r d i n a r y t e m p , i n v a c u o , a n d 
b y far t h e l a rge r p r o p o r t i o n a t a b o u t 250° t o 300° , b u t a r e d - h e a t is n e c e s s a r y for i t s 
c o m p l e t e r e m o v a l . T h e a m o u n t of h y d r o g e n a b s o r b e d b y p l a t i n u m is v e r y l a rge ly 
inf luenced b y s l ight t r a c e s of i m p u r i t y . E . Mul le r a n d K . S c h w a b e o b s e r v e d t h a t 
t h e q u a n t i t y of occ luded h y d r o g e n d e p e n d s o n t h e t e m p , of f o r m a t i o n of t h e m e t a l 
f rom i t s ox ide ; o n t h e m e t h o d of p r e p a r i n g t h e ox ide , a n d on t h e r a t e a t w h i c h 
t h e h y d r o g e n is b r o u g h t in c o n t a c t w i t h t h e m e t a l . T h e f r e s h l y - p r e p a r e d m e t a l 
c an a b s o r b m o r e h y d r o g e n t h a n is t h e case w i t h t h e m e t a l w h i c h h a s been k e p t 
for some t i m e . L . M o n d a n d co -worke r s a lso o b s e r v e d t h a t p l a t i n u m sponge 
o b t a i n e d b y h e a t i n g p l a t i n u m b l a c k t o r e d n e s s h a s a g r e a t e r a b s o r p t i o n p o w e r 
t h a n p l a t i n u m sponge m a d e b y h e a t i n g a m m o n i u m c h l o r o p l a t i n a t e . A. do H e m p -
t i n n e a lso n o t e d t h a t p l a t i n u m b l a c k w h ich h a s b e e n h e a t e d t o 180° suffers a r e d u c 
t i o n of a b s o r p t i v e p o w e r . H . S. T a y l o r a n d R . M. B u r n s f o u n d t h a t t h e n u m b e r 
of vols , of h y d r o g e n t a k e n u p b y 1 vo l . of 

25° 110° 218° 
P l a t i n u m sponge . . . . . 4-05 4-5O 4-9O 
P l a t i n u m black . . . . . 6-85 6 0 O 4-9O 

A. F . B e n t o n sa id t h a t i t w a s h e r e a s s u m e d t h a t t h e a b s o r b e d h y d r o g e n is al l 
r e m o v e d a t 110° i n v a c u o ; a c t u a l l y , m o r e t h a n ha l f t h e a b s o r b e d h y d r o g e n is 
r e t a i n e d b y t h e m e t a l u n d e r t h e s e c o n d i t i o n s . H e g a v e 36*7 vo ls , a s t h e a v e r a g e 
a b s o r p t i o n b y 1 vol . of p l a t i n u m b l a c k a t 25° a n d 1 a t m . p r e s s . H . S. T a y l o r 
a n d R . M. B u r n s n o t e d t h a t t h e a b s o r p t i o n p o w e r d e p e n d s o n t h e m o d e of p r e p a r a 
t i o n a n d is less p r o n o u n c e d t h e h i g h e r t h e t e m p , of p r e p a r a t i o n . R . B u r s t e i n a n d 
A. F r u m k i n s t u d i e d t h e a b s o r p t i o n of h y d r o g e n b y p l a t i n i z e d c h a r c o a l . E . Mul le r 
a n d K . S c h w a b e o b s e r v e d t h a t t h e p l a t i n u m c a n a d s o r b in i t i a l ly m o r e h y d r o g e n t h a n 
is t h e case if t h e m e t a l h a s b e e n degassed before i t i s a l lowed t o r e - a d s o r b t h e g a s . 
E . B . M a x t e d ' s r e su l t s o n t h e effect of age o n t h e a b s o r p t i o n a r e s u m m a r i z e d in 



P L A T I N U M 1 3 9 

40.000 

S 

Fig . 18. A . S iever t s a n d H . B r u n i n g ' s c u r v e for t h e speed of a b s o r p t i o n of h y d r o g e n 
b y p l a t i n u m b l a c k p r e p a r e d b y t h e r e d u c i n g a c t i o n of m a g n e s i u m is s h o w n in 
F i g . 19, for 25° a n d also for —20° . E . B . M a x t e d a n d N . H a s s i d obse rved t h a t 
w i t h 12 g r m s . of p l a t i n u m t h e r a t e s of a b 
so rp t ion w i t h different in i t i a l concen t r a 
t i ons of h y d r o g e n decrease a s t h e a b s o r p t i o n 
c o n c e n t r a t i o n a t w h i c h t h e gas is a d d e d 
increases . A. F . B e n t o n ' s cu rves for t h e r a t e s 
of a p p r o a c h t o equ i l i b r ium a t different t e m p , 
a n d pressure , w i t h 4-269 g r m s . of p l a t i n u m 
a t 737*7 m m . a n d a t 774*3 m m . , a r e s h o w n 
in F i g . 20. T . W i I m n o t e d t h e evo lu t ion of 
h e a t d u r i n g t h e a b s o r p t i o n of h y d r o g e n b y 
p l a t i n u m b lack , a n d P . A . F a v r e observed 
t h a t t h e h e a t deve loped in t h e ea r ly s tages 
of t h e a b s o r p t i o n is 23*075 cals . pe r eq . of 
h y d r o g e n , a n d in t h e l a t e r s tages , 13-528 
Cals. Li. Mond a n d co-workers could n o t confirm t h i s resu l t . T h e decrease in t h e 
va lues is c o n n e c t e d w i t h t h e u n i o n of t h e h y d r o g e n w i t h t h e o x y g e n a l r e a d y 
occ luded b y t h e m e t a l . T h e y g a v e 68-8 Cals. p e r g r a m of h y d r o g e n , or 137-6 Cals. 
pe r mol of h y d r o g e n . Accord ing t o E . B . M a x t e d , t h e differential h e a t of a d s o r p 
t ion rises f rom a low v a l u e t o a m a x i m u m , a n d finally decreases w i t h fu r the r 
adso rp t ion . T h e resu l t s for t w o spec imens a r e s u m m a r i z e d in F ig . 19. I I . S. T a y l o r 
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and IX. M. B u r n s o b t a i n e d cu rves wh ich exh ib i t ed n o m a x i m u m , b u t g r adua l ly 
decreased w i t h a n increase in t h e a d s o r p t i o n c o n c e n t r a t i o n ; a n d E . 13. M a x t e d 
a n d N . H a s s i d found t h a t t h e differential h e a t of a d s o r p t i o n on p l a t i n u m is 
nea r ly c o n s t a n t b e t w e e n 13,300 a n d 17,50O ca ls . ; t h e h e a t of de so rp t i on also was 
n e a r l y c o n s t a n t b e t w e e n —15,0OO a n d —19,1OO cals . G. B . T a y l o r and co-workers 
gave 20,(XX) cals . ( approx . ) for t h e h e a t of a d s o r p t i o n of h y d r o g e n . T h e sub jec t 
was s t u d i e d b y E . W . F losdor f a n d G. B . K i s t i a k o w s k y , P . A. F a v r e , a n d 
A. Mont ie r . 

A. d e H e m p t i n n e found t h a t p l a t i n u m b lack a b s o r b s less h y d r o g e n a t —78° 
t h a n i t does a t 15°, a n d if t h e a b s o r p t i o n t u b e a t —78° be a l lowed t o rega in a h igher 
t e m p . , a m a r k e d a b s o r p t i o n of g a s occurs a t a b o u t —40° . F r e s h l y - p r e p a r e d 
p l a t i n u m b l a c k h a s a g r e a t a b s o r p t i v e p o w e r e v e n a t t h e t e m p , of l iquid a i r—i t 
can i n d u c e t h e u n i o n of h y d r o g e n a n d o x y g e n a t —190° . A. G u t b i e r observed a 
smal l m a x i m u m i n t h e a b s o r p t i o n c u r v e a t 0 ° . E . H a r b e c k a n d G. L u n g e said 
t h a t w h e n p l a t i n u m b l ack s a t u r a t e d w i t h h y d r o g e n is cooled f rom 250°, i t t a k e s 
u p t h e s a m e a m o u n t of h y d r o g e n a s w a s g iven off in ra i s ing t h e t e m p . H . Bae rwa ld 
found p l a t i n i zed a sbes tos a b s o r b s m o r e h y d r o g e n a t t h e t e m p , of l iquid a i r t h a n i t 
does a t r o o m t e m p . F . H . P o l l a r d also m a d e s o m e obse rva t ions on t h e abso rp t ive 
power of p l a t i n i zed a sbes tos . T h e gas molecules wh ich b o m b a r d t h e me ta l a re 
p a r t l y a b s o r b e d a n d p a r t l y reflected. T h e molecu le s wh ich m a k e non-elas t ic 
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collision will be a d s o r b e d if t h e e n e r g y d e v e l o p e d does n o t exceed t h a t of t h e 
a t t r a c t i o n force of t h e surface molecules . M. K n u d s e n , a n d F . S o d d y a n d 
A . J . B e r r y m e a s u r e d w h a t h a s been cal led t h e a c c o m m o d a t i o n coeff. o r t h e e n e r g y 
of e x c h a n g e be tween h y d r o g e n a n d p l a t i n u m a n d o b t a i n e d 0*24 a t r o o m t e m p . , a n d 
0-25 a t —75° . H . H . R o w l e y a n d K . F . Bonhoffer o b t a i n e d 0-22 a t r o o m t e m p . , 
a n d 0*37 a t —163° . T h e r e su l t w i t h p a r a h y d r o g e n w a s 10 p e r c e n t , sma l l e r a t 
—133° , a n d a t —93° , 15 p e r cen t , sma l l e r t h a n for o r d i n a r y h y d r o g e n . 
N . L . Koboseff a n d W . L . A n o c h i n s t u d i e d t h e sub jec t . A . S iever t s a n d H . B r i i n ing 
obse rved t h a t 2*017 g r m s . of p l a t i n u m black , p r e p a r e d b y r e d u c t i o n w i t h f o r m a l d e 
h y d e , a n d o c c u p y i n g 0-094 c . c , a t 752 m m . , a b s o r b e d , a t 20°, t h e vols , of h y d r o g e n 
p e r vol . of p l a t i n u m b l a c k i n d i c a t e d in F ig . 2 1 . T h e r e su l t s w i t h p l a t i n u m b lack , 
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u p p e r cu rve , F ig . 22, a n d t h e r e is a b r e a k in t h e c u r v e a t a b o u t 0° . T h e lower 
c u r v e w a s o b t a i n e d on a r i s ing t e m p , w i t h p l a t i n u m b lack , o b t a i n e d b y r e d u c t i o n 
w i t h m a g n e s i u m , a n d degasif ied in v a c u o a t 200°, a n d h y d r o g e n i n t r o d u c e d a t 
—120°—firs t u n d e r r e d u c e d press , a n d finally a t a t m . p ress . T h e t e m p , w a s 
t h e n s lowly ra ised 20° e v e r y ha l f -hour u p t o 100°, a n d t h e n cooled a g a i n t o —120° . 
T h e a b s o r p t i o n c u r v e o b t a i n e d is i n d i c a t e d in F i g . 23 . T h e a b s o r p t i o n i s o t h e r m s 
were s t u d i e d b y W . G. P a l m e r . 
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o n t h e A d s o r p t i o n of H y d r o g e n . 
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Hydrogen adsorption in c.c. 

F i a . 2 4 . — T h e Effec t of A g o i n g o n 
t h e A d s o r p t i o n of H y d r o g e n . 

A. F . B e n t o n obse rved t h a t for p ressures , p m m . , t h e vo l . of gas , c.c. a t n . p . 0, 
a b s o r b e d b y 4-269 of g r m s . of p l a t i n u m b l ack : 

Vol . H 8 

1 1 
6 0 6 

23-5 
6-36 

67-8 
6-83 

162-4 
6-97 

393-4 
7 1 2 

577 
7-21 

768 m m . 
7-35 c .c . 

A. S i e v e r t s a n d H . B r u n i n g ' s r e su l t s for t h e effect of press, on t h e absorption a t 
different t e m p , a r e s u m m a r i z e d b y t h e cu rves , F ig . 25 , w i t h p la t inum reduced b y 
magnes ium ; t h e d o t t e d c u r v e s r e p r e s e n t t h e r e s u l t s w i t h p la t inum black reduced 
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b y f o r m a l d e h y d e . T h e a d s o r p t i o n c u r v e h a s t h e f o r m ac=apxln, o r x—ap°12. 
W . R . H a m , a n d G. Bore l ius g a v e m o r e c o m p l i c a t e d express ions . 

O b s e r v a t i o n s s h o w i n g t h e diffusion of h y d r o g e n i n p l a t i n u m were m a d e b y 
T . G r a h a m , H . v o n H e l m h o l t z , M. B o d e n s t e i n , H . R e i s c h a u e r , V . L o m b a r d , 
E . W a l d s c h m i d t - L e i t z a n d F . Sei tz , G. C. S c h m i d t 
a n d T . L u c k e , W . W . R a n d a l l , V . L o m b a r d , 
R . K o h l e r , G. Bore l ius , A . IS. F r e e m a n , 
M. T h o m a , A . L . F e r g u s o n a n d G. D u b p e r n e l l , 
F . H . P o l l a r d , a n d W . N e r n s t a n d F . Less ing . 
R . J o u a n c o m p a r e d t h e r a t e s of diffusion of H 1 

a n d H 2 . A . W i n k e l m a n n o b s e r v e d t h a t t h e r a t e 
of diffusion inc reases a f t e r t h e p l a t i n u m h a s 
been h e a t e d s o m e t i m e , a n d t h a t t h i s is d u e n o t 
t o t h e expu l s ion of occ luded a i r , b u t r a t h e r t o 
t h e c ry s t a l l i ne s t r u c t u r e a s s u m e d b y t h e m e t a l . 
T h e diffusion of h y d r o g e n t h r o u g h r e d - h o t p l a t i 
n u m is n o t p r o p o r t i o n a l t o t h e p ress , of t h e gas ; 
a n d i t is p r o b a b l e t h a t t h e diffusion is a c c o m 
p a n i e d b y a d i s soc ia t ion of t h e molecules so 
t h a t on ly a t o m s of h y d r o g e n diffuse in t h e m e t a l . 
A n a l o g o u s r e su l t s w e r e o b t a i n e d w i t h pa l l a 
d i u m . O. W . R i c h a r d s o n a n d co -worke r s f o u n d 
t h a t t h e r a t e of diffusion is p r o p o r t i o n a l t o t h e 
s q u a r e r o o t of t h e p ress . , a n d t h e y a lso a s s u m e 
t h a t i t is a t o m i c h y d r o g e n wh ich diffuses in t h e 
m e t a l s . W . C. H e r a e u s a n d W . Geibel s t u d i e d 
t h e diffusion of h y d r o g e n t h r o u g h r e d - h o t p la 
t i n u m c ruc ib les ; t h e h y d r o g e n p r e s e n t in t h e 
i nne r zone of t h e B u n s e n flame diffuses t h r o u g h 
t h e h o t p l a t i n u m i n t o t h e i n t e r i o r of a p l a t i n u m 
cruc ib le h e a t e d in t h i s p a r t of t h e flame. T h i s 
h y d r o g e n can r e d u c e v e r y ene rge t i ca l ly ; t h u s , ferric ox ide is p a r t i a l l y r e d u c e d t o 
i ron , m a g n e s i u m s u l p h a t e t o su lph ide , s o d i u m s u l p h a t e t o su lph i t e , e t c . Conse
q u e n t l y , a p l a t i n u m cruc ib le c o n t a i n i n g a n y t h i n g w h i c h on r educ t ion wou ld yie ld 
a s u b s t a n c e c a p a b l e of a t t a c k i n g p l a t i n u m m a y be d e s t r o y e d if h e a t e d in t h e i nne r 
zone of a B u n s e n flame. 

M. T r a u b e a s s u m e d t h a t a p l a t i n u m hydride is f o r m e d w h e n p l a t i n u m is used 
as a c a t a l y s t i n h y d r o g e n a t i o n r e a c t i o n s ; a n d s imi la r ly w i t h T . G r a h a m , L . T r oos t 
a n d P . H a u t e f e u i l l e , a n d M. B e r t h e l o t . J . H . G l a d s t o n e a n d A. T r i b e also sugges ted 
t h a t p a r t of t h e h y d r o g e n occ luded in p l a t i n u m is chemica l l y c o m b i n e d , a n d 
L . W o h l e r c a m e t o a s imi l a r conc lus ion . F . W i n t e l e r f o u n d t h a t w h e n a film of 
p l a t i n u m o n glass i n h y d r o c h l o r i c ac id is t o u c h e d w i t h a p iece of z inc, a d a r k film 
w i t h a me ta l l i c l u s t r e i m m e d i a t e l y fo rms on t h e sur face of t h e acid , a n d he r e g a r d e d 
t h i s a s a p l a t i n u m - h y d r o g e n a l loy . R . E n g e l s h o w e d t h a t w h e n p l a t i n u m h y p o -
p h o s p h i t e , s u s p e n d e d i n w a t e r , is t r e a t e d w i t h c o p p e r s u l p h a t e , s o m e p l a t i n u m 
passes i n t o soln . a n d s o m e p l a t i n u m h y d r i d e , a s wel l a s c o p p e r h y d r i d e , is fo rmed . 
H . A . W i l s o n sugges t ed t h a t a p l a t i n u m h y d r i d e , s t a b l e a t a h igh t e m p . , is fo rmed 
w h e n a n e lec t r ica l d i s c h a r g e is s e n t t h r o u g h h o t p l a t i n u m e lec t rodes in h y d r o g e n . 
F . Mohr , H . Moissan , a n d G. F . H i i t t i g s t u d i e d t h e sub j ec t . T h e d i s c o n t i n u i t y in 
t h e t e m p , of a n e lec t r ica l ly h e a t e d w i r e a n d t h e a b s o r p t i o n of h e a t w a s a t t r i b u t e d 
b y A. F a r k a s a n d H . H . R o w l e y t o t h e f o r m a t i o n o r d e c o m p o s i t i o n of h y d r i d e s . 

M. B e r t h e l o t s h o w e d t h a t s p o n g y p l a t i n u m a b s o r b s severa l t i m e s i t s vol . of 
h y d r o g e n , f o r m i n g a h y d r i d e w h i c h is n o t d e c o m p o s e d a t 200°, o n l y 1 vol . of 
gas be ing expe l l ed a t t h a t t e m p . W h e n o x y g e n in t h e cold is passed i n t o t h e 
e v a c u a t e d g lobe c o n t a i n i n g t h e h y d r i d e , w a t e r is fo rmed , w i t h evo lu t ion of 50 CaIs. 
pe r 16 g r m s . o x y g e n , f rom w h i c h i t m a y b e d e d u c e d t h a t 1 g r m . of h y d r o g e n 

200 400 600 
Pressure in millimetres 

F l O . 2 5 . T h o Kffoft. of P r e s s u r e on 
t h e A d s o r p t i o n of H y d r o g e n . 
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a b s o r b e d b y s p o n g y p l a t i n u m a n d c a p a b l e of be ing oxid ized in t h e cold b y free 
o x y g e n , evolves 9-5 CaIs. P l a t i n u m b l a c k p r e p a r e d b y r e d u c i n g a so ln . of a p l a t i n u m 
sa l t w i t h formic acid, does n o t evo lve a n y gas w h e n h e a t e d t o 500° or 600° in 
v a c u o , 62-255 g r m s . of t h e p l a t i n u m b l a c k a b s o r b e d 0-0342 g r m . h y d r o g e n i n t h e 
cold , w i t h evo lu t i on of 14-2 ca ls . p e r g r m . of h y d r o g e n a b s o r b e d , a n d f o r m a t i o n 
of t w o h y d r i d e s : in v a c u o t h i s loses 23 c.c. o r 0-02 g r m . h y d r o g e n , a n d o n pas s ing 
o x y g e n ove r i t , t h e increase of w e i g h t is 0*0765 g r m . w i t h d e v e l o p m e n t of 51-6 Cals . 
p e r 16 g r m s . oxygen , w h i c h is e q u i v a l e n t t o 0-0091 g r m . of h y d r o g e n . Conse
q u e n t l y , 0-0226 g r m . of h y d r o g e n , o r n e a r l y t w o - t h i r d s of t h e gas , r e m a i n s a s a 
h y d r i d e , w h i c h is n o t ox id ized b y o x y g e n in t h e cold. T h i s h y d r i d e is d e c o m p o s e d 
b y g r a d u a l l y h e a t i n g i t t o t h e t e m p , a t w h ich glass sof tens . T h e h e a t of f o r m a t i o n 
of t h e less s t a b l e h y d r i d e is -f-8-7 Cals. , H = I g r m . , t h a t of t h e m o r e s t a b l e be ing 
n e a r l y doub le , o r + 1 7 Cals. T h e p r o p o r t i o n of t h e t o t a l w e i g h t of h y d r o g e n 
a b s o r b e d t o p l a t i n u m = 1 t o 20, whi le in t h e m o r e s t a b l e h y d r i d e i t is 1 t o 30 . 
P l a t i n u m b l ack p r e p a r e d b y r e d u c i n g p l a t i n u m i n a lka l ine soln. a l w a y s c o n t a i n s 
o x y g e n poss ib ly as subox ide . T h e h y d r o g e n a b s o r b e d is used p a r t l y i n t h e r e d u c -
t i o n ' o f t h e ox ide , p a r t l y in t h e f o r m a t i o n of h y d r i d e . T h e a b s o r p t i o n of h y d r o g e n 
in t h i s case is a t t e n d e d w i t h t h e evo lu t i on of -f-12 Cals. p e r g r m . of g a s a b s o r b e d , 
b u t a smal l q u a n t i t y of w a t e r is fo rmed a t t h e s a m e t i m e . Of t h e h y d r o g e n a b s o r b e d , 
one-fifth is ox id ized b y o x y g e n in t h e cold, wh i l s t four-fifths r e q u i r e a h i g h e r t e m 
p e r a t u r e . H . D o b r e t s b e r g e r s t u d i e d t h e effect of a b s o r b e d h y d r o g e n o n t h e h igh-
f r equency r e s i s t ance ; a n d G. T a m m a n n , of co ld -work . O b s e r v a t i o n s on t h e h e a t 
of a b s o r p t i o n w e r e m a d e b y P . A. F a v r e , b u t E . R o t h e d id n o t t h i n k t h e r e su l t s 
were a c c u r a t e . H . S. T a y l o r , E . W a l d b u r g e r , L . P . H a m m e t t a n d A . E . L o r e h , 
a n d O. S c h m i d t s t u d i e d t h e a c t i v a t i o n of h y d r o g e n b y p l a t i n u m . 

E . C. Aue r swa ld , a n d C. P a a l a n d C. A u e r s w a l d p r e p a r e d a col loidal soln. 
of p l a t i n u m h y d r i d e b y t r e a t i n g a col loidal soln. of p l a t i n u m , p r o t e c t e d b y s o d i u m 
ly sa lba t e , a l t e r n a t e l y w i t h h y d r o g e n a n d e x p o s u r e t o a i r . W h e n t h e hydrosol 
of p l a t i n u m hydr ide is s h a k e n w i t h m e r c u r y , a h y d r o s o l of p l a t i n u m a m a l g a m 
a n d free h y d r o g e n a r e fo rmed . N . B a c h s t u d i e d t h e p r o p e r t i e s of suspens ions of 
p l a t i n i zed c a r b o n . T h e s t a t e of t h e a b s o r b e d h y d r o g e n w a s d i scussed b y 
H . Schrode r . L . M o n d a n d co-workers obse rved n o ev idence in f a v o u r of t h e 
a s s u m p t i o n t h a t defini te p l a t i n u m h y d r i d e s , P t 3 0 H 3 o r P t 3 0 H 2 , a r e fo rmed . 

E . Bose conc luded t h a t t h e gas a b s o r b e d b y t h e c a t h o d e is who l ly or p a r t i a l l y 
d i s soc ia ted i n t o s ingle a t o m s . I t is infer red t h a t t h e c a t a l y t i c a c t i v i t y of p l a t i n u m 
in h y d r o g e n a t i o n r e a c t i o n s is d u e t o t h e a c c u m u l a t i o n of h y d r o g e n ions a t t h e 
surface of t h e m e t a l , a n d the re fo re t h e s ea t of t h e c a t a l y t i c a c t i v i t y is i n t h e ne igh
b o u r h o o d of t h e surface , a n d n o t in t h e m e t a l itself. T h e s u b j e c t w a s d i scussed 
b y E . Miiller a n d K . S c h w a b e , E . B . M a x t e d a n d G. J . Lewis , G. B r e d i g a n d 
R . Allolio, P . A n d e r s o n , G. V a v o n , F . H o r t o n a n d A. C. JDavies , V . S. Sadikofif 
a n d A. K . Mikhailoff, R . K o p p e n , T . K a r i y o n e , M. C. Boswel l a n d C. H . B a y l e y , 
L . .Kandler a n d C. A. K n o r r , M. Calv in , a n d G. V a v o n . Y . V e n k a t a r a m a i a h a n d 
M. V. N . S w a m y n o t e d t h a t h y d r o g e n is a c t i v a t e d b y diffusion t h r o u g h p l a t i n u m . 
I . L a n g m u i r showed t h a t p r o b a b l y t h e sur face of t h e p l a t i n u m , a t p ress , be low 
1 ba r , is cove red w i t h a l a y e r of gas of t h e t h i c k n e s s of 1 a t o m or 1 mo lecu le . T h i s 
l aye r is n o t r e m o v e d a t 360° , a n d t h e r e is v e r y l i t t l e m o r e a b s o r p t i o n w h e n t h e p res s , 
is r a i sed t o 200 b a r s , b e c a u s e l a y e r s t h i c k e r t h a n a molecu le a r e n o t f o rmed . T h e 
m e t a l is s a t u r a t e d w h e r e a u n i m o l e c u l a r l a y e r is f o rmed . O n t h i s a s s u m p t i o n , 
A. F . B e n t o n sa id t h a t t h e m o l . vo l . of p l a t i n u m b l a c k is a p p r o x i m a t e l y 9*30, a n d 
the re fo re , t h e vo l . occupied b y each p l a t i n u m a t o m is 1-53 X 1 O - 2 3 c . c , a n d t h e 
a r e a ass ignab le t o each a t o m in a p l a t i n u m sur face is 6 - 2 x l 0 ~ 1 6 sq . c m . T h e r e 
a r e t h e n 1-6 X l O 1 5 a t o m s p e r sq . cm. , a n d if t h e a s s u m p t i o n b e m a d e t h a t e a c h 
p l a t i n u m a t o m o n t h e surface ho lds 1 atom of a d s o r b e d gas , t h e r e m u s t b e 0-80 X l O 1 5 

mols . of h y d r o g e n or c a r b o n m o n o x i d e a d s o r b e d p e r sq . c m . of sur face . I n o t h e r 
w o r d s , 3-0 X l O - 5 c.c. of gas is r e q u i r e d t o f o r m 1 sq . c m . of s u c h a n a d s o r b e d 
l aye r . A . F . B e n t o n o b s e r v e d a n a v e r a g e of 37-3 c.c. of h y d r o g e n p e r c.c. of 
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p l a t i n u m , a n d h e n c e infer red t h a t t h e p l a t i n u m b l a c k had a surface a r e a of 1*3 X IO 6 

sq . c m . p e r c . c , o r 6-0 sq . m e t r e s p e r gram. T h e s u b j e c t w a s d i scussed b y A . E u c k e n , 
a n d M. P o l a n y i . E . Mul ler a n d K . S c h w a b e o b s e r v e d t h a t of t h e h y d r o g e n a d s o r b e d 
b y r e d u c e d p l a t i n u m , 5 3 t o 69 p e r c e n t , is i r r eve r s ib ly a b s o r b e d ( ind i ca t ing chemica l 
c o m b i n a t i o n ) a n d t h e r e m a i n d e r is r eve r s ib ly a b s o r b e d ( ind ica t ing mo lecu la r 
p e n e t r a t i o n i n t h e l a t t i c e or s imp le soln . ) . P . A n d e r s o n showed t h a t h y d r o g e n 
j u s t r e m o v e d f rom h y d r o g e n i z e d p l a t i n u m is m o r e chemica l ly a c t i v e t h a n o r d i n a r y 
h y d r o g e n in r e d u c i n g c o p p e r ox ide , a n d s u l p h u r . S. R o g i n s k y , a n d C. Y . M e n g 
a n d co -worke r s s t u d i e d t h e i on i za t i on of h y d r o g e n gas i n c o n t a c t w i t h p l a t i n u m ; 
J . H o r i u c h i a n d M. P o l a n y i , t h e i on i za t i on of h y d r o g e n a t a p l a t i n u m e l ec t rode 
in a lka l i l ye ; a n d E . B . M a x t e d a n d C H . M o o n c o m p a r e d t h e r a t i o of a d s o r p 
t i o n of l i gh t a n d h e a v y h y d r o g e n . 

A c c o r d i n g t o G. B r e d i g a n d R . Allolio, a n d W . F r a n k e n b u r g e r a n d K . Mayrho fe r , 
X - r a d i o g r a m s s h o w t h a t t h e space - l a t t i c e e x p a n d s 0-9 p e r cen t , w h e n t h e m e t a l 
h a s a b s o r b e d t h e gas . A. O s a w a f o u n d t h a t t h e a r r a n g e m e n t of t h e a t o m s i n t h e 
space - l a t t i ce of p l a t i n u m b l a c k is n o t c h a n g e d b y t h e a b s o r p t i o n of h y d r o g e n , b u t 
t h e r e is a l i nea r e x p a n s i o n of 2*4 p e r c e n t , i n d i c a t i n g t h a t t h e g a s e n t e r s i n t o t h e 
space - l a t t i c e of t h e m e t a l . F . H o r t o n a n d A . C. D a v i e s found t h a t pos i t i ve ions 
were p r o d u c e d w h e n a pos i t i ve ly c h a r g e d p l a t e is b o m b a r d e d w i t h e l ec t rons w i t h 
a m i n i m u m ve loc i ty c o r r e s p o n d i n g w i t h 13 v o l t s , a n d t h e effect is d u e n o t t o 
h y d r o g e n , b u t t o p l a t i n u m . L . V. P i s a r s h e v s k y s u p p o s e d t h a t t h e c a t a l y t i c a c t i o n 
a n d in h y d r o g e n a t i o n is d u e t o t h e sp l i t t i ng of t h e h y d r o g e n a t o m i n t o e l ec t ron a n d 
p r o t o n . T h e sub j ec t w a s s t u d i e d b y B . B a t s c h a , J . E . N y r o p , a n d R . A d a m s 
a n d co -worke r s . K . a n d L . PackendorfT s t u d i e d p l a t i n u m as h y d r o g e n a t i o n a n d 
d e - h y d r o g e n a t i o n c a t a l y s t . G. I . F i n c h a n d J . C. S t i m s o n , a n d N . R . D h a r infer red 
t h a t ions a r e e m i t t e d b y p l a t i n u m w h e n i t a b s o r b s a gas , a n d t h e s e ions a c c o u n t 
for t h e c a t a l y t i c a c t i v i t y of t h e m e t a l . G. B e t h e s t u d i e d t h e effect of p l a t i n u m 
on t h e p h o t o e l e c t r i c p r o p e r t i e s of h y d r o g e n ; a n d A . F e r y , t h e effect of h y d r o g e n 
on t h e e lect r ical r e s i s t ance . K . B e n n e w i t z a n d P . G i i n t h e r found t h a t t h e r e s i s t ance 
of p l a t i n u m "wire a t 750° t o 850° dec reases d u r i n g t h e a b s o r p t i o n of h y d r o g e n , a n d 
inc reases w h e n t h e gas is e x t r a c t e d . T h e c h a n g e in r e s i s t a n c e d e p e n d s o n t h e t e m p , 
a n d , s o m e w h a t be low 1200°, t h e c h a n g e is v e r y s l igh t . A t h ighe r t e m p . , t h e 
r e s i s t ance inc reases d u r i n g t h e a b s o r p t i o n of h y d r o g e n ; t h i s is a c c o m p a n i e d b y t h e 
f o r m a t i o n of l a rge r m e t a l c r y s t a l s , a loosen ing of t h e t e x t u r e of t h e m e t a l , a n d a 
d i m i n u t i o n in c o n t a c t b e t w e e n t h e i n d i v i d u a l c r y s t a l sur faces . I I . D a m i a n o v i c h 
n o t e d t h e c h a n g e i n t h e m i c r o s t r u c t u r e of p l a t i n u m af te r e x p o s u r e t o t h e electr ic 
d i scha rge in h y d r o g e n . K . F . Bonhoeffer a n d co -worke r s , a n d P . H . E m m e t t a n d 
R . W . H a r k n e s s , s t u d i e d t h e effect of p l a t i n u m o n t h e p a r a h y d r o g e n convers ion ; 
P . H . E m m e t t a n d R . W . H a r k n e s s , a n d A . a n d L . F a r k a s , t h e d i s p l a c e m e n t of 
l igh t b y h e a v y h y d r o g e n ; a n d J . H o r i u c h i a n d M. P o l a n y i , t h e d i s t r i b u t i o n of 
h e a v y h y d r o g e n b e t w e e n w a t e r a n d t h e h y d r o c a r b o n s . C. P a a l a n d A. Schwarz 
found t h a t h y d r o g e n is ox id ized a t o r d i n a r y t e m p , in t h e p resence of a colloidal 
soln. of p l a t i n u m ; D . P . S m i t h , F . W . R e y n o l d s , a n d A . Coehn a n d K . Sper l ing 
s t u d i e d t h e effect o n t h e e lec t r ica l r e s i s t ance ; a n d A. J a n i t z k y , t h e effect on t h e 
c u r r e n t p a s s i n g t h r o u g h a v a c u u m t u b e w i t h a g lowing c a t h o d e . 

S. Vassilieff a n d A. F r u m k i n o b s e r v e d t h a t m e r c u r i c ch lor ide is s t r o n g l y a d s o r b e d 
b y p l a t i n i zed c h a r c o a l a n d is n o t d i sp l aced -when t h e l a t t e r is s a t u r a t e d w i t h 
h y d r o g e n . T h e a d d i t i o n of a m o l . of m e r c u r i c ch lor ide p e r a t o m of p l a t i n u m 
suffices t o abo l i sh t h e c a p a c i t y of t h e c h a r c o a l t o a s s u m e a h ighe r o x y g e n p o t e n t i a l , 
i.e. i t a d s o r b s t h e s a m e q u a n t i t y of ac id a s u n p l a t i n i z e d cha rcoa l . I n a n acid 
m e d i u m , d e s o r p t i o n of ac id b y h y d r o g e n is n o t affected b y t h e p resence of mercu r i c 
chlor ide . If, h o w e v e r , t h e m e r c u r i c ch lor ide is a d s o r b e d f rom a n a lka l ine solu t ion , 
or is p r e v i o u s l y " fixed '* b y m e a n s of h y d r o g e n , t h e p l a t i n u m is po i soned a n d 
d e s o r p t i o n of ac id is i n c o m p l e t e . R e d u c t i o n of a d s o r b e d o x y g e n b y m e a n s of 
h y d r o g e n is a lso i n h i b i t e d u n d e r s imi la r cond i t i ons . Mercur ic ch lor ide influences 
only s l igh t ly t h e d e v e l o p m e n t of a h y d r o g e n p o t e n t i a l b y oxygen-free charcoa l . 
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F . P . B o w d e n a n d E . K . R idea l , F . W . R e y n o l d s , a n d O. E r b a c h e r s t u d i e d 
t h e a c t i v e surface of p l a t i n u m ; G. K a b , t h e inf luence of a d s o r b e d gas on t h e 
c a t a l y t i c a c t i v i t y ; a n d J . C. S t imson , t h e e lec t r ica l s t a t e of t h e m e t a l . 

O. Lioew a n d K . Aso 4 obse rved t h a t w h e n m o i s t p l a t i n u m b l a c k h a s b e e n 
exposed t o a i r for s o m e t i m e , i t c o n t a i n s n i t r i c ac id a n d t r a c e s of a m m o n i a . 
J . W . Ddbere ine r , a n d T. J . Pe louze a n d E . F r e m y showed t h a t c o m p a c t p l a t i n u m 
abso rbs o x y g e n w h e n h e a t e d t o a high t e m p . N e i t h e r T . G r a h a m , n o r T . W i I m 
d e t e c t e d a n y a b s o r p t i o n of o x y g e n w h e n p l a t i n u m is h e a t e d i n a i r . A . S iever t s 
found a l i t t le o x y g e n is t a k e n u p b y a p l a t i n u m -wire h e a t e d in o x y g e n ; 
G. B o d l a n d e r a n d K . K d p p e n said t h a t o x y g e n is a b s o r b e d b e t w e e n 700° a n d 900° ; 
C. I j anger a n d V. Meyer n o t e d a n a b s o r p t i o n occurs a t 1690° ; a n d E . Golds te in , 
a t a w h i t e - h e a t . T h e a b s o r p t i o n of o x y g e n w a s a lso obse rved b y A. M a g n u s , 
E . F . S m i t h , V. A. R o i t e r a n d M. G. Lepe r son , J . C. S t imson , G. I . F i n c h a n d 
J . C. S t imson , B . N e u m a n n a n d E . Goebel , L. H . R e y e r s o n a n d L . E . Swear ingen , 
H . Re i schaue r , a n d L. H o l b o r n a n d F . J . A u s t i n ; a n d E . Bose sa id t h a t t h e 
a b s o r p t i o n is d u e t o a process of so lu t ion , a n d n o t t o t h e f o r m a t i o n of a c o m p o u n d . 
R . !Lucas said t h a t purif ied p l a t i n u m does n o t a b s o r b oxygen , b u t p l a t i n u m con
t a i n i n g i r i d i u m does n o t d o so w i t h a c t i v a t e d o x y g e n . R . S c h w a r z a n d W . K u n z e r 
found t h a t a n ox ide is fo rmed . F . E . Ca r t e r sa id t h a t t h e finely-divided m e t a l , 
i n oxygen , begins t o fo rm b lack p l a t i n u m m o n o x i d e a t 450°, t h a t t h i s o x i d e a t 
500° fo rms p l a t i n u m a n d i t s d iox ide , a n d t h a t t h e d iox ide a t 500° furnishes 
p l a t i n u m a n d oxygen . Accord ing t o E . K . R i d e a l a n d O. H . W . J o n e s , t h e loss in 
w e i g h t of a p l a t i n u m wire h e a t e d e lectr ical ly , t o 1400° K . t o 1900° K. , in a glass 
b u l b i m m e r s e d in l iquid air , is g r e a t e r in o x y g e n t h a n in v a c u o . Th i s is in agree
m e n t w i t h t h e o b s e r v a t i o n s of R . N a h r w o l d , G. Owen , W . S t e w a r t , a n d J . E l s t e r 
a n d H . Gei te l . E . K . R i d e a l a n d O. H . W . J o n e s infer t h a t t w o r eac t i ons a r e 
i nvo lved : (i) a surface r eac t i on b e t w e e n t h e p l a t i n u m a n d o x y g e n a t a r a t e which 
is d i r ec t l y p ropo r t i ona l t o t h e press . , pt of t h e o x y g e n ; a n d (ii) a r e a c t i o n which 
occurs s imu l t aneous ly b e t w e e n t h e p l a t i n u m v a p o u r a n d t h e o x y g e n . T h e c o m b i n e d 
effect is r e p r e s e n t e d b y t h e e q u a t i o n — d p / d t = a - \ - b p , w h e r e a a n d b a r e c o n s t a n t s . 
Be low 1700° K. , a n d a b o v e t h a t t e m p , w h e n p is less t h a n 5O b a r s , t h e second 
r e a c t i o n : P t + O 2 = ^ P t O 2 , p r e d o m i n a t e s . I . Liangmuir sugges ted t h a t t h e a l t e r a t i o n 
in t h e speed of t h e r eac t ion a t h igh press , a n d t e m p , is d u e t o t h e c o n c e n t r a t i o n of 
ozone , or of o x y g e n a t o m s , b u t E . K . R i d e a l a n d O. H . W . J o n e s cons ider t h i s 
t o be less l ike ly t h a n t h e h y p o t h e s i s of a sur face r eac t i on . H . H . R o w l e y a n d 
K . F . Bonhoffer found t h e a c c o m m o d a t i o n coeff. of o x y g e n t o be 50 pe r c e n t , 
h ighe r t h a n for h y d r o g e n {q.v.). H . D a m i a n o v i c h a n d J . Piazza, s t u d i e d t h e a c t i o n 
of h y d r o g e n a t a low press , u n d e r t h e inf luence of an e lec t r ic d i s cha rge . 
H . D a m i a n o v i c h obse rved t h a t p l a t i n u m w i t h a d s o r b e d gases d issolves a t a lower 
speed in a q u a regia . R . S c h w a r z a n d W . K u n z e r f o u n d t h a t w i t h a c t i v a t e d 
h y d r o g e n s o m e h y d r i d e is fo rmed . 

Li. M o n d a n d co -worke r s f o u n d t h a t a l t h o u g h p l a t i n u m foil a t o r d i n a r y t e m p . , 
or a t a r e d - h e a t , does n o t a b s o r b app rec i ab l e q u a n t i t i e s of oxygen , y e t t w o s a m p l e s 
of p l a t i n u m sponge a t a r e d - h e a t a b s o r b e d respec t ive ly 2-4, a n d 0-5 vol . of o x y g e n . 
P l a t i n u m b l ack w a s found t o a b s o r b r e l a t i ve ly l a rge p r o p o r t i o n s of o x y g e n — a b o u t 
100 t i m e s i t s vo l . T h e e v o l u t i o n of t h e a b s o r b e d o x y g e n is a p p r e c i a b l e a t 100°, 
a n d b e t w e e n 300° a n d 400° , t h e r a t e of e v o l u t i o n is v e r y g r e a t , b u t a r e d - h e a t is 
necessa ry for i t s c o m p l e t e r e m o v a l . Curves for four different spec imens of p l a t i n u m 
b l a c k a r e i n d i c a t e d in F i g . 27 . W h i l e h y d r o g e n is g iven off w h e n t h e m e t a l is h e a t e d , 
o x y g e n is a b s o r b e d a t t e m p , be low 300° , a n d g iven off a t 360° . A . d e H e m p t i n n e 
o b s e r v e d t h a t p l a t i n u m b l a c k a l w a y s c o n t a i n s a cons ide rab le p r o p o r t i o n of 
a b s o r b e d o x y g e n . G. N e u m a n n found t h a t a t 450° , p l a t i n u m t a k e s u p 63 t o 77 vo ls , 
of o x y g e n ; JL. Wohle r , t h a t w h e n p l a t i n u m b l ack is h e a t e d six w e e k s a t 109° t o 
280° i n a i r , i t t a k e s u p 2-3 p e r cen t , of o x y g e n ; H . S. T a y l o r a n d R . M. B u r n s 
found t h a t 1 vo l . of p l a t i n u m sponge a b s o r b e d 1*90, 2*80, a n d 4*30 vols , of o x y g e n , 
r espec t ive ly , a t 25° , 110°, a n d 218° ; a n d p l a t i n u m b l a c k , 26*50 a n d 26-10 vo l s . 
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of oxygen , r e spec t ive ly , a t 25° a n d 110°. A . F . B e n t o n o b t a i n e d a s a n a v e r a g e a t 
25° a n d 1 a t m . press . , a n a b s o r p t i o n of 20*4 vols . T h e r a t e s of a p p r o a c h t o 
e q u i l i b r i u m a t different t e m p . , 0, a n d press . , of t w o s a m p l e s a r e i n d i c a t e d in F i g . 26. 
P . G r a n d a d a m , a n d P . Laff i t te a n d P . G r a n d a d a m s t u d i e d t h e a b s o r p t i o n of 
o x y g e n b y p l a t i n u m sponge or p l a t i n u m b l a c k w h e n h e a t e d in o x y g e n u n d e r p ress . 
A. S i eve r t s o b s e r v e d t h a t 30-45 g r m s . of p l a t i n u m wi re h e a t e d i n v a c u o g a v e 

O 2 

Time 
C. P a a l a n d C. A m b e r g e r o b s e r v e d t h a t col loidal p l a t i n u m read i ly t a k e s u p o x y g e n 
from t h e air , a n d t h e e l e m e n t a r y h y d r o s o l is n o t r e g e n e r a t e d w h e n t h e sol is t r e a t e d 
wi th h y d r o g e n . 

W . W . R a n d a l l found t h a t o x y g e n does n o t diffuse t h r o u g h h e a t e d p l a t i n u m ; 
but. A. Li. F e r g u s o n a n d G. D u b p e r n e l l d i scussed t h e t r ans f e r of e lec t ro ly t ic o x y g e n 
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F m . 26.- -THe R a t e of Approach , t o 
K q u i l i b r i u m . 

F I G . 27 . T h e E v o l u t i o n of O x y g e n f rom 
P l a t i n u m 13lack a t d i f ferent T e m p e r a t u r e s . 

t h r o u g h t h e m e t a l . J . T h o m s e n o b s e r v e d t h a t t h e affinity of p l a t i n u m for oxygen 
is smal l . A c c o r d i n g t o I . L a n g m u i r , a p l a t i n u m f i lament a t t e m p e r a t u r e s a b o v e 
1600° K . g r a d u a l l y causes t h e r e m o v a l of o x y g e n a t low p ressu res . T h e o x y g e n 
c o m b i n e s w i t h t h e p l a t i n u m a t o m s a s fas t a s t h e y e v a p o r a t e f rom t h e f i lament , 
a n d fo rms t h e d iox ide , w h i c h col lec ts on t h e b u l b as a b r o w n depos i t . G. B . T a y l o r 
a n d co -worke r s g a v e a p p r o x i m a t e l y 65 ,000 ca ls . for t h e h e a t of a d s o r p t i o n ; 
a n d E . B . M a x t e d a n d N . J . H a s s i d , 60,0OO ca ls . p e r g r a m mol . of o x y g e n . 
H . S t . C. Devi l le a n d H . D e b r a y sa id t h a t p l a t i n u m is n e v e r f o u n d a s a m i n e r a l 
a s soc ia ted w i t h o x y g e n ; T . W i I m n o t e d t h a t p l a t i n u m o b t a i n e d b y t h e ign i t ion 
of t h e a m m i n e s or a m m o n i u m s a l t s a t a r e d - h e a t i n a i r is n o t ox id ized ; a n d no 
sign of o x i d a t i o n occurs w h e n p l a t i n u m sponge is h e a t e d t o r edness in a i r . 
H . Ie Cha te l i e r a d d e d t h a t u n d e r s u i t a b l e c o n d i t i o n s of t e m p , o r press . , t h e m e t a l 
m a y be ox id ized . Y . O k a y a m a s t u d i e d t h e sub j ec t . W . S k e y n o t e d t h a t t h e 
surface of t h e m e t a l e x p o s e d t o a i r l i be r a t e s iod ine f rom a dil . soln. of p o t a s s i u m 
iodide in d i l . s u l p h u r i c ac id ; J . L . S m i t h a lso n o t e d t h e c o n d e n s a t i o n of a i r on t h e 
surfaces of p l a t i n u m c ruc ib les . A c c o r d i n g t o W . Skey , p l a t i n u m whieh h a s been 
" in c o n t a c t for a s h o r t t i m e w i t h dis t i l led w a t e r , a m m o n i a t e d w a t e r , or w i t h 
aq . soln. of t h e a lka l ies , c a r b o n a t e s o r c h l o r i d e s , " wil l n o t a m a l g a m a t e . Acids , 
on h e a t i n g t o a b o u t 200° , r e s t o r e t h e a m a l g a m a b l e cond i t i on ; a n d G. Mcissner, 
H . H u m p e l t , a n d B . D e s s a u s h o w e d t h a t a film c a n b e d e t e c t e d op t ica l ly on 
p l a t i n u m h e a t e d i n a i r o r o x y g e n — v i d e supra, t h e vo la t i l i za t ion of p l a t i n u m . 
H . D a m i a n o v i c h n o t e d a c h a n g e in t h e m i c r o s t r u c t u r e of p l a t i n u m af ter exposu re 
t o t h e e lec t r ic d i s cha rge in o x y g e n . A. F e r y s t u d i e d t h e effect of a d s o r b e d oxygen 
on t h e e lec t r ica l r e s i s t ance . 

VOL,, x v i . i* 
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T h e h e a t deve loped d u r i n g t h e occlusion of o x y g e n b y p l a t i n u m w a s f o u n d b y 
L . M o n d a n d co-workers t o b e l l -O cals . p e r g r a m of o x y g e n , a n d s ince t h i s is a l m o s t 
t h e s a m e as t h e v a l u e g iven b y J . T h o m s e n for t h e h e a t of f o r m a t i o n of p l a t i n o u s 
h y d r o x i d e , t h e t w o p h e n o m e n a m a y be r e l a t ed , t h e neces sa ry w a t e r be ing p r e s e n t 
in p l a t i n u m b lack d r ied in v a c u o . T h e y finally c o n c l u d e d t h a t t h e occ lus ion of 
o x y g e n b y p l a t i n u m or p a l l a d i u m is a t r u e o x i d a t i o n p h e n o m e n o n . A c c o r d i n g 
t o Ja. Wohle r , a n d C. E n g l e r a n d L . Woh le r , p l a t i n u m b lack c o n t a i n i n g occ luded 
o x y g e n t u r n s p o t a s s i u m iod ide s t a r c h so lu t ion b lue ; i t is s o m e w h a t so luble in 
d i l u t e hydroch lo r i c acid , t h e we igh t of p l a t i n u m in so lu t ion is less t h a n t h e w e i g h t 
of p l a t i n u m b lack dissolved, a n d if t h e difference b e a t t r i b u t e d t o o x y g e n i t is 
found t h a t t h e r a t i o of p l a t i n u m t o o x y g e n agrees well w i t h P t O ; t h e a m o u n t of 
ox ide p r e s e n t in t h e p l a t i n u m sponge d e p e n d s on t h e s t a t e of d iv is ion . I t does n o t 
easi ly a m a l g a m a t e , a n d t h e a m a l g a m fo rmed becomes cove red w i t h a film of t h e 
b l ack ox ide ; h y d r o g e n d iox ide does n o t r educe i t i n t h e cold, b u t o n boi l ing, c o m 
p l e t e r e d u c t i o n t a k e s p lace , a n d i t is also r e d u c e d b y alcohol , e the r , a n d o t h e r 
o rgan ic s u b s t a n c e s ; i n ab sence of air , i t oxidizes a r sen ious t o a r sen ic ac id , a n d t h e 
r e s idue loses i t s s p o n g y c h a r a c t e r a n d becomes g r a n u l a r . I t is f u r t h e r s h o w n t h a t 
t h e p r o p e r t i e s of a c t i v e p l a t i n u m sponge closely r e semb le t h o s e of p l a t i n o u s ox ide , 
i n conf i rmat ion of t h e t h e o r y of A. d e la R i v e t h a t i n t h e ca t a lys i s b y p l a t i n u m 
b lack , t h e i n t e r m e d i a t e a c t i v e a g e n t is t h i s ox ide . H o w e v e r , p l a t i n u m sponge 
free f rom ox ide causes m o r e a c t i v e o x i d a t i o n t h a n does p l a t i n o u s ox ide , a n d t h i s 
is e x p l a i n e d b y C. E n g l e r a n d W . W i l d ' s t h e o r y of t h e i n t e r m e d i a t e f o r m a t i o n of 
p e r o x i d e a n d s e c o n d a r y f o r m a t i o n of oxide , w h i c h t a k e s p lace m o r e r e a d i l y w i t h 
t h e f inely-divided sponge t h a n w i t h t h e m o r e c o m p a c t p l a t i n o u s ox ide . 
R . V o n d r a c e k also inferred t h a t p l a t i n u m b l ack c o n t a i n s a v e r y labi le c o m p o u n d 
of p l a t i n u m a n d o x y g e n ; a n d E . Golds te in , t h a t i n t h e e lec t r ica l d i s cha rge in 
o x y g e n w i t h p l a t i n u m e lec t rodes , a c o m p o u n d of p l a t i n u m a n d o x y g e n is f o r m e d , 
t h a t t h e a b s o r p t i o n of o x y g e n is v e r y r a p i d if t h e e l ec t rodes a r e a t a h i g h t e m p . , 
a n d t h a t t h e f acu l ty of p l a t i n u m t o f o r m t h e s e ox ides is c o n n e c t e d w i t h i t s c a t a l y t i c 
ac t iv i t i e s . P . L a f n t t e a n d P . G r a n d a d a m f o u n d t h a t p l a t i n u m is ox id ized w h e n 
h e a t e d b e t w e e n 300° a n d 500° a t 50 t o 200 k i l og rms . p e r sq. c m . press . A t t h e 
o p t i m u m t e m p . , 455°, s p o n g y p l a t i n u m a t 4 a t m . p ress , i nc reased i n w e i g h t 
2-1 p e r cen t . ; a n d a t 150 a t m . p ress . , 7*37 p e r cen t . , a n d p l a t i n u m b l ack i n c r e a s e d 
13*96 p e r c e n t . T h e p r o d u c t is a m i x t u r e of p l a t i n u m m o n o x i d e a n d d iox ide . 
F . C. Ph i l l ips a lso n o t e d t h a t t h e o rde r of t h e ox id i zab i l i t y of t h e p l a t i n u m 
m e t a l s is c o n n e c t e d w i t h t h e i r f a c u l t y of b u r n i n g h y d r o g e n — n a m e l y , o s m i u m , 
p a l l a d i u m , p l a t i n u m , a n d i r i d i u m . 

P l a t i n u m b l a c k c o n t a i n i n g occ luded o x y g e n w a s f o u n d b y J . W . D d b e r e i n e r 5 

t o e x e r t a n a c t i o n on h y d r o g e n a n d o t h e r c o m b u s t i b l e gases or v a p o u r s w h e r e b y 
t h e m e t a l m a y be h e a t e d t o r edness , a n d if a i r h a s access , t h e gases m a y be se t 
on fire. I f a i r or o x y g e n h a s n o t access , t h e o x i d a t i o n ceases a s soon a s t h e occ luded 
o x y g e n is c o n s u m e d , b u t if a i r o r o x y g e n h a s access , t h e p l a t i n u m b l a c k t a k e s u p 
m o r e o x y g e n , a n d t r ans f e r s i t t o t h e c o m b u s t i b l e b o d y so t h a t t h e p rocess is con
t i n u o u s . T h e sub jec t w a s d i scussed b y A . Ad ie , W . A r t u s , A . B a u d r i m o n t , 
A. C. Becquere l , M. B e r t h e l o t , M. B o d e n s t e i n , R . B o t t g e r , M. C. Boswel l a n d 
C. H . B a y l e y , C. B r u n n e r , G. L . C a b o t , H . Courco t a n d J . Meunier , W . D a v i e s , 
J . W . Dobe re ine r , F . P . D u I k , P . L,. D u l o n g a n d L.. T . T h e n a r d , A . F y f e , 
L,. W . Gi lber t , F . Gill, C. A. Grue l , G. F . H a n l e , H . K a r m a r s c h , W . K l inke r fues , 
W . K n o p , J . v o n Liebig , G. M e r r y w e a t h e r , G. Merz , C. F . Mohr , F . P a r m e n t i e r , 
C. H . Pfaff, M. V. Poljakoff a n d co-workers , P . W . S c h m i d t , C. F . S c h o n b e i n , 
J . S. C. Schweigger , H . A. v o n Vogel , A. W a g n e r , E . O. Wi ig , a n d T . W i I m . 
A. O s a w a found t h a t t h e a r r a n g e m e n t of t h e a t o m s in t h e l a t t i c e of p l a t i n u m b l a c k 
is n o t c h a n g e d b y t h e a d s o r p t i o n of oxygen , b u t t h e r e is a l inea r e x p a n s i o n of 
2-9 p e r c e n t . T h e i n f l a m m a t i o n of h y d r o g e n w a s desc r ibed b y A. G a r d e n , 
C. G. Gmel in , W . H e r a p a t h , a n d A. P le i sch l ; of a lcohol , or e t h e r v a p o u r , b y 
S. F . D a n a , K . F u c h s , H . B . Miller, a n d G. Schi ib le r ; a n d t h e sel f - igni t ion of coal 
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gas , b y J . Bischof,6 W . B o e h m , R . B o t t g e r , E . Bres l aue r , H . B u n t e , J . F . D u k e , 
W . F . G in t l , C. Ki l l ing , J . K l a u d y a n d O. E f r e m , W . K l inge r , W . Kl inke r fues , 
J . Lewis , V. N i c o l a r d o t , E . N o w a c k , W . v o n O l d e r h a u s e n , E . Orloff, F . P a r m e n t i e r , 
J . Pe r l , H . Sch rd t e r , G. S u l b a c h , a n d n u m e r o u s o t h e r s . 

K . A. H o f m a n n a n d O. S c h n e i d e r 7 f o u n d t h e c a t a l y t i c a c t i v i t y of t h e p l a t i n u m 
m e t a l s i n ox id i z ing h y d r o g e n i n t h e p r e sence of s o d i u m c h l o r a t e dec rea sed i n t h e 
o rde r P t , R h , R u , P d , A u , Os , I r , Ag . T h e c a t a l y s i s of t h e r e a c t i o n b e t w e e n 
h y d r o g e n a n d o x y g e n b y p l a t i n u m , p l a t i n u m b lack , p l a t i n u m sponge , a n d col loidal 
p l a t i n u m w a s d i scussed b y M. B o d e n s t e i n , J . B o e s e k e n a n d co -worke r s , W . A. B o n e 
a n d R . V . Whee le r , M. C. Boswel l a n d C. H . B a y l e y , G. B r e d i g a n d R . AUolio, 
D . LJ. C h a p m a n a n d P . W . R e y n o l d s , P . D . Dankoff a n d A. A. Kochetkoff , 
N . R . I>har , R . P . D o n n e l l y a n d C. N. H i n s h e l w o o d , E . Drechse l , C. E r n s t , 
J . F ie ld , G. I . F i n c h a n d co-workers , B . F o r e s t i , W . F r e n c h , A. F r u m k i n a n d 
co-workers , J . G e r u m , W . H a r t m a n n , A. d e H e m p t i n n e , H . Hess , K . A. H o f m a n n , 
K . A . H o f m a n n a n d co -worke r s , F . H o p p e - S e y l e r , J . H o r i u t i a n d M. P o l a n y i , 
N . I . Koboseff a n d V. L . A n o c h i n , I . L a n g m u i r , L . L . L o c k r o w , G. M a n e u v r i e r 
a n d P . C h a p p u i s , E . v o n Meyer , L . M o n d a n d co -worke r s , W . Muller , E . Orloff, 
C. P a a l a n d J . G e r u m , C. P a a l a n d A. S c h w a r z , L . V. P i s a r s c h e v s k y , 
M. V. Polyakoff a n d P . S t a d n i k , H . R e m y a n d co -worke r s , S. J . R o g i n s k y a n d 
A. B . Schech t e r , R . R u e r , F . F . R u p e r t , O. S a c k u r , H . G. T a n n e r a n d G. B . T a y l o r , 
G. B . T a y l o r a n d co -worke r s , L . Va l le ry , R . V o n d r a c e k , E . O. Wi ig , a n d 
R . Wi l l s t i i t t e r a n d co -worker s . W . D a v i e s d i scussed t h e r a t e of r ise of t e m p , of 
t h e p l a t i n u m — c o m b u s t i o n beg ins a t 200° ; t h e effect of t e m p e r a t u r e w a s s t ud i ed 
b y A. Ber l ine r , A. de H e m p t i n n e , a n d A. S c h r o t t e r ; t h e effect of p r e s su re , b y 
P . J . K i r k b y ; t h e effect of X - r a y s r b y P . H . E m m e t t a n d E . J . J o n e s ; t h e effect 
of l ight , b y W . F r e n c h , a n d P . H . E m m e t t a n d E . J . J o n e s ; t h e null-effect of 
X - r a y s , b y P . H . E m m e t t a n d E . J . J o n e s ; t h e effect of r e t a r d i n g a g e n t s or 
" p o i s o n s , " b y S. Vasileff a n d F . F r u m k i n , N . R . D h a r , C. M o u r e u a n d C. Dufra isse , 
F . Kr t ige r a n d E . Taege , E . W . R . S teac ie a n d J . W . M c C u b b i n , E . Adadurof f 
a n d co -worke r s , G. V a v o n a n d A. H u s s o n , E . B . M a x t e d a n d V. S t o n e , 
R . W . R a u d n i t z , R . B o t t g e r , M. C. Boswel l a n d C. H . B a y l e y , a n d G. B r e d i g 
a n d co-workers , O. E r n s t , R . H o b e r , a n d W . O s t w a l d ; t h e r e t a r d a t i o n p r o d u c e d 
b y o v e r h e a t i n g t h e ca r r i e r of t h e p l a t i n u m c a t a l y s t , b y I . E . Adaduroff a n d 
co-workers ; a n d t h e d e c a y of a c t i v i t y of t h e colloid w i t h t i m e , b y I I . D a m i a n o v i o h 
and O. F . F . Nicola . 

T h e ox ide t h e o r y of c a t a ly s i s a s s u m e s t h a t t h e p l a t i n u m fo rms a n un
s t ab l e ox ide w h i c h is a l t e r n a t e l y r e d u c e d a n d re-oxidized ^ P t - J - O 2 - P t n O 2 ; 
P t w O a - r - 2 H 2 = = 2 H 2 0 - f - w P t ; o r P t n O 2 H - H 2 = P t n H - H 2 O 2 , a n d P t n O 2 H 2 H 2 O 2 
= w P t - | - 2 H 2 H-SO2 , M. T r a u b e 8 s u p p o s e d t h a t ^ P t + W H 2 O 2 = P t n O ^ + m H 2 0 ~ 
is followed b y P t n O T O + m H 2 0 2 = = = n P t - | - m H 2 O H - m 0 2 , a n d E . Ol ive r i -Manda la 
said t h a t M. T r a u b e ' s h y p o t h e s i s does n o t exp la in t h e ca t a ly s i s of a m m o 
n i u m n i t r i t e , h y d r a z i n e , h y d r a z o i c ac id , a n d h y d r o x y l a m i n e ; a n d he a s s u m e d t h a t 
t h e c a t a l y s t r e a c t s w i t h w a t e r , f o rming a n o x i d e , a n d h y d r o g e n . T h e sub j ec t was 
d iscussed b y F . D . Agu i r r eche , T . B a y l e y , B . B a t s c h a , G. Bodl i inder , J . Boeseken 
a n d co-workers , E . Bose , M. C. Boswell a n d R . R . M c L a u g h l i n , G. B r e d i g a n d 
co-workers , J . W . Dobe re ine r , J . E l s t e r a n d H . Gei te l , T . J . F a i r l e y , W. F r e n c h , 
K. F u c h s , F . H a b e r , R . W . H a l l , K . A. H o f m a n n a n d co-workers , K a l l e a n d Co., 
F . K u h l m a n n , J . v o n L ieb ig , L . M o n d a n d co -worke r s , E . Mulde r , M. Musler , 
A. A. N o y e s a n d G. V. S a m m e t , C. P a a l a n d J . G e r u m , T . L . P h i p s o n , C. F . Schon-
bein, E . Schone , H . H . S t o r c h , M. T r a u b e , A. Tr i l l a t , A . Va len t in i , R . Vondracek , 
a n d R . W i l l s t a t t e r a n d co -worke r s . T h e occlus ion t h e o r y i nvo lv ing a condensa t ion 
of t h e gas in t h e m e t a l , o r a n a c t i v a t i o n of t h e h y d r o g e n b y t h e d issoc ia t ion of t h e 
molecules i n t o a t o m s , w a s d i scussed b y W . M. Bay l i s s , G. Bred ig , M. Bodens t e in , 
H . G. D e n h a m , H . v o n E u l e r , M. F a r a d a y , W . F r e n c h , H . v o n H e l m h o l t z , V. H e n r i , 
H . H e y m a n n , C. G. Hi i fner , O. L o e w , E . v o n Meyer , B . N e u m a n n , a n d J . J . T h o m 
son. M. B e r t h e l o t d i scussed t h e poss ib i l i ty of t h e f o r m a t i o n of i n t e r m e d i a t e 
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h y d r i d e s ; G. T . Be i lby , P . J . K i r k b y , a n d B . L . V a n z e t t i , t h e emiss ion of ions b y 
t h e p l a t i n u m ; a n d D . T o m m a s i , a n d O. L o e w , t o t h e e v o l u t i o n of t h e r m a l e n e r g y 
b y t h e occlus ion of t h e gas . T h e h y d r o g e n a t i o n of o rgan ic c o m p o u n d s w i t h 
p l a t i n u m a s c a t a l y s t w a s s t u d i e d b y H . S. D a v i s a n d co -worke r s . T h e po i son ing 
of t h e c a t a l y s t b y v a r i o u s gases w a s d i scussed b y G. B r e d i g a n d co -worke r s , 
C. E n g l e r a n d L . Woh le r , R . H 6 b e r , K . J a b l c z y n s k y , A . S. L o e v e n h a r t , O. L o e w , 
E . OpI, R . W . R a u d n i t z , A. S c h w a r z , a n d L . W o h l e r ; a n d t h e a n a l o g y w i t h 
f e r m e n t s , b y P . Bergel l , T . B o k o r n y , G. B r e d i g a n d co -worke r s , H . M o u t o n , a n d 
C. F . Schonbe in . V. H a a s a d a p t e d H . E . A r m s t r o n g ' s e l ec t rochemica l t h e o r y t o 
e x p l a i n t h e c a t a l y t i c a c t i o n of t h e p l a t i n u m m e t a l s in gaseous o r o t h e r s y s t e m s . 
T h e c a t a l y t i c p o w e r is a t t r i b u t e d t o t h e c a t a l y s t p l a y i n g t h e role of a g a l v a n i c 
e l e m e n t . 

N e i t h e r m o i s t n o r d r y o z o n e a c t s on p l a t i n u m , b u t A . V o l t a 9 s h o w e d t h a t if 
t h e m e t a l is c h a r g e d w i t h h y d r o g e n , w a t e r is r a p i d l y fo rmed . T h e f o r m a t i o n of 
ozone a t t h e pos i t i ve e n d of a n e lec t r ica l ly h e a t e d , r e d - h o t p l a t i n u m wi re w a s 
d iscussed b y V. S. M. v a n d e r Wil l igen , J . E l s t e r a n d H . Gei te l , E . S t . E d m e , a n d 
F . P . Ie R o u x . C. H . L . v o n B a b o t h o u g h t t h a t p l a t i n i zed a s b e s t o s i n 
a n ozone t u b e f a v o u r e d t h e ozon iza t i on ; A . W . Wi l l i amson , C. E . S c h o n b e i n , 
a n d E . M u l d e r a n d H . G. I J . v a n d e r Meu len s t u d i e d t h e c a t a l y t i c d e c o m 
pos i t ion of ozone b y p l a t i n u m b l ack . H . G. T h o d e a n d A . C. G r u b b s t u d i e d t h e 
effect of p l a t i n u m o n t h e f o r m a t i o n of ozone i n t h e c o r o n a d i s cha rge . SoIn. of 
ozone w e r e f o u n d b y R . L u t h e r , R . L u t h e r a n d J . K . H . Ing l i s , L . Gra fenbe rg , 
R . K r e m a n n , M. T a r g e t t i , a n d A . B r a n d , t o b e d e c o m p o s e d c a t a l y t i c a l l y b y 
p l a t i n i zed p l a t i n u m . 

Acco rd ing t o T . I h m o r i , 1 0 p l a t i n u m condenses w a t e r v e r y s l igh t ly ; t h e con
d e n s a t i o n d i s a p p e a r s en t i r e ly a f te r r u b b i n g w i t h l e a t h e r . Old p l a t i n u m m a y 
r e q u i r e h e a t i n g t o r edness , p r o b a b l y in o rde r t o d e s t r o y a film of g rease . O b s e r v a 
t i o n s on t h e a d s o r p t i o n of w a t e r v a p o u r w e r e m a d e b y J . W . S m i t h , S. L e n h e r , 
a n d I . R . McHaffie a n d S. L e n h e r . A . Pocke l s d i scussed t h e w e t t i n g of p l a t i n u m b y 
w a t e r . L . M o n d a n d co -worke r s f o u n d t h a t p l a t i n u m b l ack d r ied a t 100° c o n t a i n s 
0-5 p e r c e n t , of w a t e r , a n d t h i s c a n o n l y b e r e m o v e d i n a v a c u u m a t a b o u t 400°, 
a t w h i c h t e m p , t h e p l a t i n u m b l a c k is c o n v e r t e d , a t l eas t p a r t i a l l y , i n t o s p o n g y 
p l a t i n u m . A t a n y g i v e n t e m p , t h e w a t e r r e t a i n e d b y p l a t i n u m b l a c k s e e m s t o be 
c o n s t a n t . Vide supra for t h e s y n t h e s i s of w a t e r f rom i t s e l e m e n t s i n t h e p resence 
of a p l a t i n u m c a t a l y s t . F . F o r e m a n sa id t h a t h e a t e d p l a t i n u m does n o t d e c o m p o s e 
w a t e r . W a t e r does n o t oxid ize p l a t i n u m , b u t W . S k e y o b s e r v e d t h a t p l a t i n u m 
passes i n t o a s t a t e in w h i c h i t wil l n o t a m a l g a m a t e w i t h m e r c u r y w h e n i t h a s b e e n 
in c o n t a c t w i t h w a t e r for a s h o r t t i m e , a n d h e a t t r i b u t e d t h i s fac t t o t h e f o r m a t i o n 
of a film of ox ide or s u b o x i d e of t h e m e t a l . T h e d e c o m p o s i t i o n of s t e a m b y r e d - h o t 
p l a t i n u m w a s s t u d i e d b y H . V. R e g n a u l t , a n d W . R . G r o v e . M. T r a u b e - M e n g a r i n i 
a n d A . Sca la f o u n d t h a t a v e r y sma l l q u a n t i t y of col lo idal p l a t i n u m is f o r m e d w h e n 
p l a t i n u m is boi led for a long t i m e w i t h w a t e r . L . W o h l e r s t u d i e d t h e o x i d a t i o n 
of p l a t i n u m b l a c k b y t h e d e c o m p o s i t i o n of w a t e r . W . S w i e n t o s l a w s k y a n d 
S. B a k o w s k y s t u d i e d t h e r a t e of e v a p o r a t i o n of w a t e r f r o m a p l a t i n u m sur face . 
W . T r a u b e a n d W . L a n g e o b s e r v e d t h e c a t a l y t i c effect of t h e p l a t i n u m m e t a l s i n 
t h e d e c o m p o s i t i o n of w a t e r b y c h r o m o u s sa l t s . S. L e n h e r s t u d i e d t h e a d s o r p t i o n 
of w a t e r v a p o u r b y p l a t i n u m ; a n d J . W . S m i t h , b y a m a l g a m a t e d p l a t i n u m . 
G. B . T a y l o r a n d co -worke r s g a v e 60 ,000 ca ls . for t h e h e a t of a d s o r p t i o n of w a t e r 
b y p l a t i n u m . 

T . J . F a i r l e y 1:L o b s e r v e d t h a t p l a t i n u m r e a d i l y d i sso lves in m o s t a c id s if t h e y 
c o n t a i n h y d r o g e n d iox ide . C. Mar i e d i d n o t d e t e c t a n y a c t i o n o n p l a t i n u m exposed 
t o ac id ic o r a lka l ine soln. of h y d r o g e n d iox ide ; b u t w i t h p l a t i n u m b lack , L . W o h l e r , 
a n d R . V o n d r a c e k a s s u m e d t h a t a n ox ide is f o rmed—v ide supra. L . J . T h e n a r d , 
W . S k e y , a n d C. F . S c h o n b e i n o b s e r v e d t h a t h y d r o g e n d i o x i d e is d e c o m p o s e d b y 
c o n t a c t w i t h p l a t i n u m . A . R i u s s t u d i e d t h e close r e l a t i o n b e t w e e n t h e p o t e n t i a l 
of a p l a t i n u m sur face a n d i t s c a t a l y t i c a c t i v i t y i n t h e d e c o m p o s i t i o n of h y d r o g e n 
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d iox ide . R . W r i g h t a n d R . C. S m i t h c o m p a r e d t h e a c t i v i t y of p l a t i n u m b lack 
in r e l a t i o n t o t h e t e m p , of i t s p r e p a r a t i o n ; R . S c h w a r z a n d M. Kl ingenfuss , t h e 
p a r a l y z i n g effect of X - r a y s o n t h e c a t a l y t i c a c t i v i t y of col lo idal p l a t i n u m ; a n d 
A. d e Gregor io y R o c a s o l a n o , t h a t t h e a c t i v i t y of t h e sol i nc reases w i t h age t o a 
m a x i m u m a n d t h e n dec reases . W . S p r i n g n o t e d t h a t po l i shed p l a t i n u m d e c o m p o s e s 
h y d r o g e n d iox ide , a n d R . C. S m i t h found t h a t w a s h i n g t h e sur face w i t h a lcohol 
a n d w a t e r , o r t h e p r e s e n c e of a film of g rease , i n h i b i t s t h e d e c o m p o s i t i o n . T h e 
c h a n g e i n t h e sur face f r o m a m o r p h o u s t o c ry s t a l l i ne a l so dec reases t h e c a t a l y t i c 
a c t i v i t y , a s i n t h e ca se o b s e r v e d b y Gr. V a v o n . T h e c a t a l y t i c effect w i t h c o m p a c t 
p l a t i n u m w a s s t u d i e d b y A. v o n B a y e r a n d V . Vil l iger, K . B o r n e m a n n , H . D a m i a n o -
vich a n d O. F . F . Nico la , T . S. G l i k m a n , A . d e Gregor io y R o c a s o l a n o , F . H a b e r 
a n d S. G r i n d b e r g , V . H e n r i , H . H e y m a n n , A . K a i l a n , G. R . L e v i , E . B . M a x t c d 
a n d co -worke r s , A . R . Miro a n d N . G. Mora les , E . O l ive r i -Manda la , M. V. PolyakofT 
a n d co -worke r s , F . R i c h a r z , A . R i u s , V . A. R o i t e r a n d M. G. L e p e r s o n , R . S c h w a r z 
a n d W . F r i e d r i c h , I . I . Shukoff a n d co -worke r s , A . S i eve r t s a n d H . Br i in ing , 
J . S i rk in a n d V. G. Vassileeff, R . C. S m i t h , S. T a n a t a r , J . Teletoff, M. T r a u b e , 
I . I . Tschukoff a n d c o - w o r k e r s , F . W e i g e r t , R . Wolff, a n d R . W r i g h t a n d R . C. S m i t h ; 
wi th p l a t i n u m b lack , a n d s p o n g y p l a t i n u m , b y H . v o n E u l e r , M. A . H e a t h a n d 
J . TT. W a l t o n , A. S i eve r t s a n d J . F . Miiller, J . Wei s s , a n d L . W o h l e r ; -with col loidal 
p l a t i n u m , b y G. B r e d i g a n d co -worke r s , Y . K . S u i r k i n a n d I . N . Godneff, 
A. L e b e d e w , N . E . D i t m a n , L . L i c b e r m a n n a n d W . v o n Geners ich , a n d E . B . S p e a r — 
O. P a a l a n d C. A m b e r g e r p l a c e d t h e col loids in t h e d e c r e a s i n g o r d e r of a c t i v i t y : 
Os, P d , P t , a n d I r ; t h e po i son ing of t h e c a t a l y t i c a c t i v i t y w a s s t u d i e d b y 
G. B r e d i g a n d co -worke r s , F . B o c k , 13. Gernez , A . S. L o e v e n h a r t a n d J . H . K a s t l e , 
O. H . Neil son a n d O. H . B r o w n , H . V . T a r t a r a n d N . K . Schaffer , G. B r e d i g a n d 
W . R e i n d e r s , C. E n g l e r a n d L . W o h l e r , J . H . K a s t l e a n d C. R . S m i t h , A . S. L o e v e n 
h a r t a n d J . H . K a s t l e , T . S. P r i c e a n d co -worke r s , C. F . S c h o n b e i n , a n d L . W o h l e r . 
The f a v o u r i t e t h e o r y of t h e c a t a l y t i c a c t i v i t y t u r n s o n t h e f o r m a t i o n of a n u n s t a b l e , 
i n t e r m e d i a t e ox ide of p l a t i n u m , a n d t h e s u b j e c t w a s d i scussed b y T . B a y l e y , 
G. B r e d i g a n d co -worke r s , F . B o c k , C H . Ne i l son a n d O. H . B r o w n , C. E n g l e r a n d 
L. W o h l e r , a n d L . L i e b e r m a n n ; t h e r e is a lso t h e o c c l u d e d h y d r o g e n t h e o r y b y 
W. N e r n s t , H . J . S. S a n d , G. S e n t e r , a n d J . Teletoff ; a n d t h e occ luded o x y g e n 
t h e o r y , b y H . v o n E u l e r . E . Le id i e a n d L . Q u e n n e s s e n , L . Quennes sen , F . C. Car t e r , 
a n d P . N i c o l a r d o t a n d C. C h a t e l o t f o u n d t h a t s o d i u m dioxide f o rms a n inso lub le 
p r o d u c t w h e n fused w i t h p l a t i n u m . 

I I . Moissan 1 2 o b s e r v e d t h a t fluorine a t t a c k s p l a t i n u m a t 500° t o 600° , f o rming 
p l a t i n u m dif luor ide, a n d h e o b s e r v e d t h a t a t o r d i n a r y t e m p , p l a t i n u m is n o t a t t a c k e d 
b y purif ied fluorine, b u t i t is c o r r o d e d if t h e fluorine c o n t a i n s t h e v a p o u r of h y d r o g e n 
fluoride, o r is d i s so lved in hydro f luo r i c ac id . G. G o r e o b s e r v e d t h a t w h e n si lver 
fluoride is d e c o m p o s e d b y ch lo r ine i n a p l a t i n u m vessel a t a r e d - h e a t , s o m e p la t in i c 
fluoride is f o r m e d ; b r o m i n e u n d e r s imi la r c o n d i t i o n s a lso fo rms p l a t i n i c fluoride ; 
a n d s imi la r ly a l so w i t h i od ine . W . R . H o d g k i n s o n a n d F . K . S. L o w n d e s found 
t h a t h y d r o g e n fluoride a t t a c k s a r e d - h o t p l a t i n u m wi re . W . v o n B o l t o n found 
t h a t i n c o n t a c t w i t h p l a t i n u m hydrof luor i c ac id a c t s r a p i d l y on c o l u m b i u m , w h e n 
w i t h o u t t h e p l a t i n u m , h e a t is r e q u i r e d . A c c o r d i n g t o F . C. Car t e r , t h e a t t a c k b y 
hydrof luor ic ac id i n t h e cold is negl ig ib le . 

A c c o r d i n g t o A . K e m p , d r y l i qu id ch lor ine does n o t a t t a c k p l a t i n u m ; a n d 
H . G o l d s c h m i d t o b s e r v e d t h a t n e i t h e r ch lo r ine , n o r c h a r c o a l s a t u r a t e d w i t h 
chlor ine a c t s on p l a t i n u m a t 250° . P . S c h u t z e n b e r g e r sa id t h a t t h e m e t a l is a t t a c k e d 
a t 350° . W h e n p l a t i n u m is h e a t e d i n ch lo r ine ga s , t h e m e t a l is a t t a c k e d a n d 
p l a t i n u m ch lo r ide is vo la t i l i zed . T h e r e a c t i o n w a s o b s e r v e d b y F . See lhe im, 
V. Meyer , L . T r o o s t a n d P . H a u t e f e u i l l e , a n d W . R . H o d g k i n s o n a n d 
F . K . S. L o w n d e s . A c c o r d i n g t o C. L a n g e r a n d V . Meyer , t h e a c t i o n of d r y chlor ine 
on p l a t i n u m inc reases w i t h t e m p . , a n d b e t w e e n 300° a n d a ye l low h e a t decreases 
t o a l m o s t z e r o ; t h e a c t i o n t h e n inc reases a s t h e t e m p , r ises t o 1300°, a n d is v e r y 
energet ic a t 1600° t o 1700° . P . S c h u t z e n b e r g e r o b s e r v e d t h a t d r y ch lor ine a t 250° 
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a c t s on s p o n g y p l a t i n u m t o fo rm p l a t i n o u s ch lo r ide , a n d t h e r eac t i on w a s s t u d i e d 
b y Li. P igeon . C. N o g a r e d a f o u n d t h a t ch lo r ine fo rms a u n i m o l e c u l a r a d s o r p t i o n 
l aye r , a n d t h a t t h e a t t a c k b y ch lo r ine molecu les b e t w e e n 600° a n d 850° fu rn i shes 
P t C l 4 ; a b o v e 1200°, t h e a t t a c k is b y ch lo r ine a t o m s . G. Gore o b s e r v e d t h a t w h e n 
s i lver ch lor ide is m e l t e d in a p l a t i n u m cruc ib le in a n a t m o s p h e r e of ch lo r ine , t h e 
m e t a l i s a t t a c k e d ; a n d H . E r d m a n n a n d O. H a u s e r found t h a t p l a t i n u m is a t t a c k e d 
w h e n h e a t e d w i t h ch lor ides of t h e a lka l ies o r a lka l i ne e a r t h s i n a b u n s e n f lame. 
F o r G. Gore ' s o b s e r v a t i o n s on t h e a c t i o n of ch lo r ine a n d s i lver fluoride, vide supra. 
C. F . S c h o n b e i n a lso obse rved t h a t a q . soln. of ch lo r ine a t t a c k t h e m e t a l l i b e r a t i n g 
o x y g e n ; a n d t h a t p l a t i n u m b l a c k d e c o m p o s e s ch lo r ine w a t e r c a t a l y t i c a l l y w i t h 
t h e evo lu t i on of o x y g e n . S. Cooke n o t e d t h a t p l a t i n u m c h a r g e d w i t h h y d r o g e n 
a c t s o n ch lo r ine t o fo rm h y d r o g e n ch lor ide ; O. Ruff a n d H . K r u g o b s e r v e d n o 
a c t i o n w i t h t h e m e t a l in c o n t a c t w i t h ch lor ine trifluoride. 

W . R . H o d g k i n s o n a n d F . K . S. L o w n d e s o b s e r v e d t h a t a r e d - h o t p l a t i n u m 
wire in h y d r o g e n chlor ide is a t t a c k e d ; a n d W . L . D u d l e y showed t h a t h y d r o g e n 
ch lor ide in t h e p resence of a i r o r o x y g e n r e a d i l y a t t a c k s p l a t i n u m . P . P e r o t t i , 
a n d H . SohifT n o t e d t h a t p l a t i n u m f a v o u r s t h e u n i o n of h y d r o g e n a n d ch lo r ine 
e lec t ro ly t i c gas ; a n d t h e t h e r m a l d e c o m p o s i t i o n of h y d r o g e n ch lo r ide in t h e 
p resence of p l a t i n u m w a s d i scussed b y W . W e l d o n ; M. B e r t h e l o t o b s e r v e d n o 
a c t i o n a t 550° ; a n d M. G. L e v i a n d O. G a r a v i n i o b s e r v e d t h a t t h e d e c o m p o s i t i o n 
occurs a t 800° t o 1100° in t h e p re sence of p l a t i n u m , a n d a t 1500°, w i t h o u t p l a t i n u m . 
A c c o r d i n g t o F . C. Ca r t e r , p l a t i n u m is n o t a t t a c k e d b y h o t o r cold cone , h y d r o 
chlor ic ac id , b u t T. WiIm, W . L . D u d l e y , a n d H . S t . C. Devi l l e a n d J . S. S t a s found 
t h a t p r e c i p i t a t e d p l a t i n u m is soluble in ho t , cone , hydrochlor ic ac id in t h e p r e sence 
of a i r ; a n d C. E n g l e r a n d L . W o h l e r found t h a t di l . h y d r o c h l o r i c ac id p a r t i a l l y 
dissolves p l a t i n u m b l ack in t h e a b s e n c e of a i r , b u t if t h e m e t a l is freed f rom occ luded 
oxygen , i t n o longer d issolves . L . W o h l e r f o u n d t h a t finely-divided p l a t i n u m , in 
a n a t m o s p h e r e of c a r b o n d i o x i d e freed from air , is s l i gh t ly soluble in cone , h y d r o 
chlor ic ac id w h e n h e a t e d in a sea led t u b e a t 200° . M. B e r t h e l o t f ound t h a t f u m i n g 
h y d r o c h l o r i c ac id does n o t a t t a c k p l a t i n u m i n d a r k n e s s , b u t t h e m e t a l is a t t a c k e d 
if exposed t o l igh t , a n d in t h e p resence of m a n g a n e s e d iox ide , t w i c e a s m u c h 
p l a t i n u m is d i sso lved as in i t s a b s e n c e . H . K i n d e r o b s e r v e d t h a t w h e n i ron is 
depos i t ed e lec t ro ly t i ca l ly on p l a t i n u m , a n d t r e a t e d w i t h h y d r o c h l o r i c ac id , some 
p l a t i n u m passes i n t o soln. w i t h t h e i ron . J . W . Mal le t , a n d C. M a t i g n o n found 
t h a t t h e m e t a l is s lowly a t t a c k e d b y h y d r o c h l o r i c ac id in t h e p re sence of air , 
fo rming , a c c o r d i n g t o A . M. Vasileff, h y d r o c h l o r o p l a t i n i c ac id ; E . S a l k o w s k y 
found t h a t t h e a t t a c k is f a v o u r e d b y h y d r o g e n d iox ide . Acco rd ing t o P . R u d n i c k 
a n d R . D . Cooke , u n i g n i t e d p l a t i n u m b lack d isso lves in cone , h y d r o c h l o r i c ac id in 
t h e p resence of h y d r o g e n d iox ide y ie ld ing h y d r o c h l o r o p l a t i n i c ac id free f rom n i t r o 
gen c o m p o u n d s . H . E . P a t t e n cou ld d e t e c t n o a p p r e c i a b l e a c t i o n of a so ln . of 
h y d r o g e n ch lo r ide in ch lo roform, c a r b o n t e t r a c h l o r i d e , e t h y l ch lo r ide , benzene , 
silicon t e t r a c h l o r i d e , s t a n n i c ch lo r ide , p h o s p h o r u s t r i ch lo r ide , a n t i m o n y p e n t a -
chlor ide , s u l p h u r m o n o c h l o r i d e , a n d t h i o n y l ch lo r ide , a n d w i t h t h e soln. in a r sen ic 
t r i ch lo r ide n o g r e a t e r a c t i o n w a s o b s e r v e d t h a n w i t h a r sen ic t r i ch lo r ide a lone . 
Accord ing t o C. A . P e t e r s , w h e n a so ln . of s o d i u m chlor ide r e s t s o n m e r c u r y 
w i t h a p l a t i n u m wi re c o n n e c t i n g b o t h l iqu ids , m e r c u r o u s ch lo r ide a n d s o d i u m 
h y d r o x i d e a r e p r o d u c e d . C. M a r i e o b s e r v e d t h a t a n ac id ic soln . of p o t a s s i u m 
ch lorate s lowly a t t a c k s p l a t i n u m . C F . S c h o n b e i n f o u n d t h a t i n t h e p r e s e n c e of 
p l a t i n u m b lack , h y p o c h l o r o u s ac id d e c o m p o s e s w i t h t h e e v o l u t i o n of o x y g e n , a n d 
F . F o r s t e r a n d E . Miiller r e p r e s e n t e d t h e r e a c t i o n : H C 1 0 = H C l - f - 0 , a c c o m p a n i e d 
b y 3 H C l O = H C 1 0 3 + 2 H C 1 , a n d b y H C l O H - H C l = H 2 O - f - C l 2 . E . S c h a e r n o t e d t h a t 
t h e o x i d a t i o n of s o m e o rgan i c s u b s t a n c e s b y t h i s ac id is f a v o u r e d b y t h e p re sence 
of col loidal p l a t i n u m . S. Cooke o b s e r v e d t h a t h y d r o g e n i z e d p l a t i n u m r e d u c e s 
soln. of p o t a s s i u m hypoch lor i t e t o t h e ch lo r ide . W . C. B r a y f o u n d t h a t p l a t i n i zed 
p l a t i n u m f a v o u r s t h e d e c o m p o s i t i o n of ch lor ine d iox ide : 6 C l O 2 + 3 H 2 O = S H C l O 8 
4-HC1. C. F . S c h o n b e i n obse rved t h a t a so ln . of i nd igo -b lue is deco lor ized b y 
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a q . soln. of ch lor ic a d d i n t h e p resence of p l a t i n u m b lack , a n d s imi la r ly w i t h a n 
a q . soln. of perchloric ac id . E . V . Z a p p i r e c o m m e n d e d a m i x t u r e of chlor ic ac id 
a n d cone , h y d r o c h l o r i c ac id a s a so lven t for p l a t i n u m — t h e a c t i v i t y of t h e m i x t u r e 
is d u e t o t h e l i be r a t i on of ch lo r ine : H C l O 3 - J - 5 H C 1 = 3 C l 2 -4-3H2O. Acco rd ing t o 
S. Cooke, h y d r o g e n i z e d p l a t i n u m f a v o u r s t h e d e c o m p o s i t i o n of soln . of p o t a s s i u m 
ch lorate , wh i l s t p o t a s s i u m perchlorate is n o t affected. E . S c h a e r n o t e d t h a t 
t h e o x i d a t i o n of s o m e o rgan i c s u b s t a n c e s b y chlor ic a n d t h e c h l o r a t e s is f a v o u r e d 
b y t h e p re sence of col loidal p l a t i n u m . C. Mar ie n o t e d t h e a t t a c k of p l a t i n u m b y 
a soln. of p o t a s s i u m c h l o r a t e in JY-H 2 SO 4 ; a n d R . V o n d r a c e k o b s e r v e d t h a t w h e n 
e t h y l a lcohol is boi led w i t h a n a q . soln. of p o t a s s i u m c h l o r a t e in p resence of 
p l a t i n u m b lack , t h e c h l o r a t e is r e d u c e d , b u t t h e r e is n o r e d u c t i o n in t h e absence of 
p l a t i n u m . A s imi la r r e d u c t i o n of c h l o r a t e t a k e s p lace w h e n d e x t r o s e is ox id ized 
b y p o t a s s i u m c h l o r a t e in p r e sence of p l a t i n u m b lack . C F . S c h o n b e i n f o u n d t h a t 
soln. of i nd igo -b lue a r e decolor ized b y a q . soln. of p o t a s s i u m c h l o r a t e , in t h e 
p resence of p l a t i n u m b l a c k ; a n d O. L o e w a n d K . Aso , t h a t soln . of p o t a s s i u m 
c h l o r a t e a n d p e r c h l o r a t e a r e r e d u c e d t o ch lo r ide b y glucose in t h e p resence of 
p l a t i n u m b lack . H . Si rk , a n d F . F o r s t e r a n d E . Mul ler n o t e d t h a t t h e p resence of 
p l a t i n u m f a v o u r s t h e evo lu t i on of ch lo r ine f rom a m i x t u r e of p o t a s s i u m c h l o r a t e 
and h y d r o c h l o r i c ac id ; a n d E . W i e d e r h o l t f ound t h a t p l a t i n u m b l a c k f a v o u r e d 
t h e e v o l u t i o n of o x y g e n f r o m p o t a s s i u m c h l o r a t e a t 260° t o 270°, a n d t h e ac t i on 
w a s s t u d i e d b y W . R . H o d g k i n s o n a n d F . K . S. L o w n d e s , E . B a u d r i m o n t , a n d 
R . B o t t g e r . 

A c c o r d i n g t o A. J . B a l a r d , b r o m i n e in t h e cold d o e s n o t a c t on p l a t i n u m , a n d 
J . v o n L ieb ig obse rved n o a c t i o n a t a r e d - h e a t . W . R . H o d g k i n s o n a n d 
F . K . S. L o w n d e s o b s e r v e d t h a t t h e a t t a c k o n h e a t e d p l a t i n u m is s h o r t e r t h a n is 
t h e case w i t h ch lor ine , a n d C. L a n g e r a n d V. M e y e r o b t a i n e d s imi la r r e su l t s w i t h 
b r o m i n e as t h o s e obse rved w i t h ch lor ine . C. N o g a r e d a found t h a t a b o v e 1200°, 
b r o m i n e a t o m s a t t a c k p l a t i n u m y ie ld ing p l a t i n o u s a n d p l a t i n i c b r o m i d e s . 
J . U r m s t o n a n d R . M. B a d g e r s t u d i e d t h e p h o t o c h e m i c a l r e a c t i o n b e t w e e n b r o m i n e 
a n d p l a t i n u m . R . W a g n e r sa id t h a t soln. of b r o m i n e in w a t e r or h y d r o c h l o r i c 
ac id h a v e n o a c t i o n on p l a t i n u m . F o r G. G o r e ' s o b s e r v a t i o n s w i t h s i lver fluoride 
a n d b r o m i n e , vide supra. J . U r m s t o n a n d R . E . B a d g e r s t u d i e d t h e p h o t o c h e m i c a l 
r eac t ion b e t w e e n b r o m i n e a n d p l a t i n u m . W . R . H o d g k i n s o n a n d F . K . 8 . L o w n d e s 
obse rved t h a t h y d r o g e n bromide a t t a c k s a r e d - h o t p l a t i n u m wi re . C F . S c h o n b e i n 
found t h a t a soln . of ind igo-b lue is decolor ized b y b r o m i c acid in t h e p re sence of 
p l a t i n u m b l a c k . E . S c h a e r n o t e d t h a t t h e o x i d a t i o n of some o rgan ic s u b s t a n c e s 
b y b r o m i c ac id a n d t h e b r o m a t e s is f a v o u r e d b y t h e p re sence of col loidal p l a t i n u m . 
J . S. S t a s o b s e r v e d t h a t m o l t e n p o t a s s i u m bromide does n o t a t t a c k p l a t i n u m 
unless p o t a s s i u m b r o m a t e is a lso p r e s e n t — f o r G. M e k e r ' s o b s e r v a t i o n s , vide infra. 

Accord ing t o J . L . L a s s a i g n e , t h e a c t i o n of i od ine on p l a t i n u m is ques t i onab l e , 
b u t w i t h s p o n g y p l a t i n u m t h e h e a t e d m e t a l f o rms a l i t t l e iod ide ; a n d 
W . R . H o d g k i n s o n a n d F . K . S. L o w n d e s l ikewise o b s e r v e d t h a t u n d e r a n a l o g o u s 
cond i t ions , t r a c e s of p l a t i n o u s iod ide a r e fo rmed . G. v a n P r a a g h a n d E . K . R i d e a l 
obse rved t h a t a t r e l a t i ve ly low t e m p , iod ine v a p o u r does n o t a t t a c k t h e m e t a l , 
b u t a t a b o u t 1027°, t h e mo lecu l e of i od ine d i ssoc ia tes , a n d a t a b o u t 1127° t h e 
a t o m i c iod ine a t t a c k s t h e m e t a l t o f o r m P t I a n d P t I 2 . T h e c o m b i n e d r a t e of t h e 
r eac t ion a t l ower t e m p , is r e p r e s e n t e d b y —dp/dt—a-\ -bp, w h e r e p is t h e p ress , 
a n d a a n d 6 a r e c o n s t a n t . T h e a t e r m is d u e t o t h e f o r m a t i o n of a u n i m o l e c u l a r 
layer of P t I o n t h e sur face of t h e p l a t i n u m , w h i c h e v a p o r a t e s a t a r a t e i n d e p e n d e n t 
of t h e p re s s . ; a n d t h e t e r m bp is d u e t o t h e f o r m a t i o n of P t I 2 b y t h e a t t a c k of 
t h e p h o s p h o r u s l a y e r b y i od ine a t o m s a t a r a t e p r o p o r t i o n a l t o t h e p ress , of 
t h e iod ine v a p o u r . T h e r a t e of f o r m a t i o n of P t I 2 r a p i d l y b e c o m e s negligible 
in c o m p a r i s o n w i t h t h a t of P t I . Be low a c e r t a i n c r i t ica l p ress , t h e surface of 
t h e m e t a l is b a r e , a n d t h e f o r m a t i o n of P t I b e c o m e s a r e a c t i o n of t h e first 
o rder . T h e r e a c t i o n w a s s t u d i e d b y L . J a c o b s a n d H . K . W h a l l e y , C. N o g a r e d a , 
Cr. E . P r i n g l e a n d G. v a n P r a a g h , a n d G. v a n P r a a g h . L . Woh le r , a n d C. E n g l e r 
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a n d Li. W o h l e r n o t e d t h a t a sma l l q u a n t i t y of i od ine is a b s o r b e d b y p l a t i n u m 
b l a c k f rom O012V-soln. of iod ine . W . R . H o d g k i n s o n a n d F . K . S. L o w n d e s 
obse rved t h a t w i t h a r e d - h o t p l a t i n u m wi re in t h e v a p o u r of i od ine chlor ide , 
p l a t i n o u s ch lor ide , a n d t r a c e s of t h e iod ide a r e fo rmed . W . E n g e l h a r d t f o u n d 
no a c t i o n occurs b e t w e e n col loidal p l a t i n u m a n d iod ine . W . P u l l i n g e r o b s e r v e d 
t h a t p l a t i n u m is a t t a c k e d b y a soln . of i od ine . F o r G. Gore ' s o b s e r v a t i o n s o n 
t h e ac t i on of iod ine a n d s i lver fluoride, vide supra. M. B o d e n s t e i n a n d V. M e y e r 
n o t e d t h e u n i o n of h y d r o g e n a n d iod ine is f a v o u r e d b y h o t p l a t i n i z e d a s b e s t o s . 
C. N . H i n s h e l w o o d a n d R . E . B u r k , a n d A. O e l a n d e r s t u d i e d t h e d e c o m p o s i t i o n of 
h y d r o g e n iod ide o n a p l a t i n u m surface . H . S t . C. Devi l le obse rved t h a t hydriodic 
ac id h a s v i r t u a l l y n o a c t i o n o n p l a t i n u m , a n d W . P u l l i n g e r f o u n d t h a t p l a t i n u m 
sponge d issolves in h y d r i o d i c ac id t o f o r m p l a t i n i c iod ide . A c c o r d i n g t o 
C. F . Schonbe in , a soln. of h y d r i o d i c ac id , or a n ac id ic soln. of p o t a s s i u m iodide, 
l i be ra t e s iod ine i n t h e p r e sence of p l a t i n o u s b lack , b u t n o t so w i t h n e u t r a l soln . of 
p o t a s s i u m iod ide ; on t h e o t h e r h a n d , L . W o h l e r obse rved t h a t i n air , on a w a t e r -
b a t h , iod ine is s lowly l i b e r a t e d b y p l a t i n u m b l a c k f rom a n e u t r a l soln . of p o t a s s i u m 
iod ide . T h e p l a t i n u m b l a c k loses t h i s p r o p e r t y if i t h a s b e e n p r e h e a t e d t o a h igh 
t e m p . I f t h e p l a t i n u m b l ack is freed f rom occ luded gases i t h a s n o a c t i o n on soln . 
of p o t a s s i u m iod ide , b u t i t b e c o m e s a c t i v e if i t be e x p o s e d t o a i r a n e w . W . S k e y 
n o t e d t h a t p l a t i n u m loses i t s p o w e r of l i b e r a t i n g iod ide f rom p o t a s s i u m iod ide soln. 
b y ca lc ina t ion , or b y w a s h i n g w i t h a m m o n i a o r a lka l ine soln. , a n d i t becomes 
a c t i v e a g a i n if i t be e x p o s e d t o a i r , or d iges t ed w i t h h y d r o c h l o r i c or s u l p h u r i c 
a c i d — h o t or cold . G. J u s t o b s e r v e d t h a t p l a t i n u m foil w h i c h h a s b e e n d i p p e d in 
a soln. of p o t a s s i u m fe r r i cyan ide a n d t h o r o u g h l y w a s h e d , c a n l i b e r a t e iod ine f rom 
a soln. of p o t a s s i u m iod ide . H . D a n n e e l o b s e r v e d t h a t if a soln. of h y d r i o d i c acid 
be s h a k e n w i t h finely-divided p l a t i n u m a n d si lver , i n a n a t m o s p h e r e of h y d r o g e n , 
s i lver iod ide is fo rmed . T h e r e a c t i o n is revers ib le . H . S. T a y l o r s t u d i e d t h e d e c o m 
pos i t ion of p o t a s s i u m iod ide o n p l a t i n u m surfaces . A . Connel l o b s e r v e d t h a t 
iodic ac id h a s n o a c t i o n o n p l a t i n u m , a n d C. F . S c h o n b e i n found t h a t a soln . of 
ind igo-b lue is decolor ized b y iodic ac id or b y a soln. of p o t a s s i u m iodate in t h e 
p resence of p l a t i n u m b l ack a t o r d i n a r y t e m p . , a n d O. L o e w a n d K . Aso , t h a t 
p o t a s s i u m i o d a t e is r e d u c e d t o iod ide b y glucose a n d p l a t i n u m b lack . G. L e m o i n e 
s t u d i e d t h e c a t a l y t i c effect of p l a t i n u m on t h e r e a c t i o n b e t w e e n iodic a n d oxal ic 
ac ids . E . S c h a e r n o t e d t h a t t h e o x i d a t i o n of s o m e o rgan ic s u b s t a n c e s b y t h e i o d a t e s 
is f a v o u r e d b y t h e p re sence of col loidal p l a t i n u m . 

T h e r e a r e t w o g r o u p s of c a t a l y z e d r e a c t i o n s : I . H o m o g e n e o u s ca ta lys i s in 
wh ich t h e c a t a l y s t is n o t s e p a r a t e d b y a b o u n d a r y sur face f rom t h e r e a c t i n g 
m i x t u r e — e . g . w a t e r v a p o u r i n t h e o x i d a t i o n of c a r b o n m o n o x i d e ; a n d of h y d r o 
chlor ic ac id in t h e hyd ro ly s i s of e t h y l a c e t a t e . I I . H e t e r o g e n e o u s ca ta lys i s i n 
wh ich t h e c a t a l y s t exposes a b o u n d a r y sur face t o t h e r e a c t i n g m i x t u r e — e . g . in 
t h e c o n t a c t cata lys i s of m a n g a n e s e d iox ide i n t h e d e c o m p o s i t i o n of p o t a s s i u m 
c h l o r a t e , t h e r e is a solid-solid b o u n d a r y sur face ; w i t h p l a t i n u m in t h e o x i d a t i o n 
of s u l p h u r d iox ide t h e r e is a gas-sol id b o u n d a r y sur face ; a n d w i t h m e r c u r y in 
t h e d e c o m p o s i t i o n of h y d r o g e n p e r o x i d e , t h e r e is a l iqu id- l iqu id b o u n d a r y sur face . 
T h e r e a r e t w o m a i n e x p l a n a t i o n s of t h e w a y h e t e r o g e n e o u s c a t a l y s t s d o t h e i r w o r k : 

(i) The intermediate compound theory exempl i f ied b y t h e so-cal led c h a i n 
react ions , o r cyc l ic reac t ions . T h u s , J . Merce r (1842) a t t r i b u t e d t h e a c t i o n of 
m a n g a n e s e d iox ide on p o t a s s i u m c h l o r a t e t o t h e cycle w i t h M n 2 O 7 a s t h e i n t e r 
m e d i a t e c o m p o u n d ; s imi la r ly , T . F l e i t m a n n (1865), t h e effect of c o b a l t s a l t s on 
t h e p r o d u c t i o n of o x y g e n f rom h y p o c h l o r i t e s t o t h e a l t e r n a t e f o r m a t i o n a n d 
d e c o m p o s i t i o n of a h ighe r c o b a l t ox ide ; A. d e la R i v e (1834), a n d C. E n g l e r (1901), 
t h e a c t i o n of p l a t i n u m o n t h e u n i o n of h y d r o g e n a n d o x y g e n w h i c h is t a k e n t o 
i n v o l v e t h e f o r m a t i o n of superficial films of o x i d e i n t h e cycl ic r e a c t i o n s : 
2 P t + 0 2 = 2 P t O , fol lowed b y P t O + H 2 = P t H - H 2 O ; a n d G. B r e d i g a n d A. v o n 
Antropoff (1906), t h e effect of m e r c u r y on t h e d e c o m p o s i t i o n of h y d r o g e n p e r o x i d e 
t o t h e f o r m a t i o n of m e r c u r y p e r o x i d e a s a n i n t e r m e d i a t e c o m p o u n d . 
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(ii) The condensed film or adsorption theory', exempl i f ied b y t h e so-cal led w a l l -
react ions , w a s sugges t ed b y M. F a r a d a y (1833), i n w h i c h t h e g a s e s — s a y h y d r o g e n 
a n d oxygen-—are c o n d e n s e d o n t h e sur face of t h e c a t a l y s t ; a n d i t is a s s u m e d t h a t 
u n d e r t h e p r e s s u r e d u e t o sur face forces t h e gases c a n r e a c t m o r e r a p i d l y s ince i t 
is k n o w n t h a t h i g h p r e s s u r e s u s u a l l y a u g m e n t t h e r e a c t i v i t y of gases . T h u s , 
N . Beketoff (1859), a n d W . Ipateeff (1909), h a v e s h o w n t h a t h y d r o g e n gas u n d e r 
h i g h p r e s s u r e s c a n d i sp lace s i lver a n d severa l o t h e r m e t a l s f rom so lu t ions of t h e i r 
s a l t s . 

T . G r a h a m (1868) t h o u g h t i t poss ib le t h a t w h e n a m e t a l a d s o r b s a film of gas , 
t h e g a s molecu les a r e o r i e n t a t e d i n such a w a y t h a t t h e s a m e p a r t s of t h e molecu les 
a r e al l i n d i r e c t c o n t a c t w i t h t h e m e t a l , a n d t h e o t h e r p a r t s a r e e x p o s e d t o t h e ga s . 
A c c o r d i n g t o I . L a n g m u i r (1916), t h e a d s o r b e d l a y e r is u n i m o l e c u l a r in t h i c k n e s s , 
a n d gene ra l l y o r i e n t a t e d . T h e po i son ing of a solid c a t a l y s t is t h e n d u e t o t h e 
f o r m a t i o n of films of molecu les of t h e " po i son g a s " o n t h e c a t a l y s t , w h i c h p r e v e n t 
t h e a d s o r p t i o n of gases w h i c h w o u l d o the rwi se r e a c t on t h e sur face of t h e c a t a l y s t . 
T h e a d s o r b e d molecu les a r e he ld b y a t t r a c t i v e forces a n a l o g o u s t o res idua l 
affinity, for a molecu le in t h e i n t e r i o r of a l iqu id or solid is a t t r a c t e d b y o t h e r 
molecu les e q u a l l y in al l d i r ec t i ons , w h e r e a s a molecu le o n t h e sur face c a n b e 
a t t r a c t e d i n w a r d s b y t h e o t h e r molecu les . Acco rd ing ly , t h e sur face molecu les of a 
solid o r l i qu id a r e s u p p o s e d t o e x e r t a r e s idua l , u n c o m p e n s a t e d a t t r a c t i o n . W h e n 
gases a r e a d s o r b e d b y t h e c r y s t a l s of a sa l t , F . H a b e r (1914) a t t r i b u t e d t h e a t t r a c 
t i o n t o t h e e lec t r ica l forces p r o d u c e d b y t h e p o s i t i v e l y a n d n e g a t i v e l y c h a r g e d 
ions a t t h e sur faces of t h e c r y s t a l s . T h e a d s o r p t i o n t h e o r y of c a t a l y s i s a s s u m e s 
m a n y fo rms . I n genera l , i t is s u p p o s e d t h a t u n d e r c e r t a i n cond i t i ons , w h e n mole 
culeH a r e a d s o r b e d on t h e sur face of t h e c a t a l y s t , t h e y a r e a c t i v a t e d in s o m e w a y 
so t h a t c h e m i c a l c h a n g e m a y o c c u r m o r e f a v o u r a b l y . T h e force of a d s o r p t i o n is 
t h u s r e l a t e d t o c h e m i c a l forces, for t h e a c t i v a t i o n of t h e m o l e c u l e s b y t h e 
c a t a l y s t is a t t r i b u t e d t o t h e l ower ing of t h e e n e r g y r e q u i r e d t o b r e a k d o w n t h e 
molecules of t h e r e a c t i n g s u b s t a n c e s b y d i s t o r t i n g , d i s loca t ing , s t r a i n i n g , or p r o 
found ly mod i fy ing t h e a d s o r b e d molecu le s . H e n c e , (i), in t h e so-cal led molecular 
distortion theory, t h e affinity is s u p p o s e d t o b e w e a k e n e d b y t h e a d s o r p t i o n forces 
so t h a t t h e a t o m s of t h e molecu le a r e loosened o r p a r t i a l l y s e p a r a t e d ; a n d (ii), 
in t h e atomic distortion theory, t h e affinity is s u p p o s e d t o b e w e a k e n e d b y t h e d is 
t u r b i n g effect of t h e c a t a l y s t on t h e i n t r a - a t o m i c , e l ec t ron ic o r b i t s of t h e a t o m s . 

T h e a d s o r p t i o n of one or b o t h t h e r e a c t i n g gases b y t h e c a t a l y s t m a y occur 
in dif ferent ways—e .g . a d i a t o m i c g a s m a y b e a d s o r b e d so t h a t i t f o rms a mole 
cu la r or a n a t o m i c l a y e r o r b o t h . T h e m o l e c u l a r d i s t o r t i o n m a y m e a n t h a t t h e 
molecule is a t t a c h e d ( adsorbed) a t m o r e t h a n one p o i n t o n t h e c a t a l y s t , so t h a t t h e 
molecu le is s t r e t c h e d , t w i s t e d , or o the rwi se s t r a i n e d , a n d , in c o n s e q u e n c e , becomes 
less s t a b l e , i.e. c h e m i c a l l y a c t i v a t e d — m u l t i p l e adsorption t h e o r y . H . A n d r e w s 
(1930) sugges t ed t h a t t h e a d s o r b e d molecu les , in t h e u n i m o l e c u l a r a d s o r p t i o n 
film o n t h e sur face of t h e c a t a l y s t , m a y b e so a t t a c h e d t h a t on ly one of t h e i r a t o m s 
is l i nked t o t h e c a t a l y s t . A s a r esu l t , t h e d i s t r i b u t i o n of t h e i n t r a m o l e c u l a r v ib ra 
t i ona l e n e r g y will be so c h a n g e d t h a t i t poss ib ly a c c u m u l a t e s on one p a r t i c u l a r b o n d , 
wh ich t h u s b e c o m e s w e a k e n e d , a n d , in c o n s e q u e n c e , a c t i v a t e d . Aga in , a c c o r d i n g 
t o H . S. T a y l o r (1925), t h e a c t i v i t y of t h e c a t a l y s t m a y b e confined t o a c e r t a i n 
n u m b e r of a d s o r p t i o n c e n t r e s . T h e f ac t t h a t t h e c a t a l y s t i n s o m e cases is a c t i v e 
on ly w h e n finely-divided, a n d w h e n p r e p a r e d a t a low t e m p e r a t u r e , m a y m e a n 
t h a t s o m e of t h e a t o m s h a v e n o t a t t a i n e d t h e o r d e r l y a r r a n g e m e n t possessed by t h e 
c r y s t a l l a t t i c e . T h e v a g a b o n d a t o m s of t h e c a t a l y s t , left o u t of t h e l a t t i c e s t r u c 
t u r e , wil l h a v e a different a d s o r p t i v e p o w e r for t h e r e a c t i n g gases , a n d t h e local i t ies 
w h e r e t h e s e a t o m s occu r m a y b e spec ia l c e n t r e s of a d s o r p t i o n a n d , c o n s e q u e n t l y , 
of c a t a l y t i c a c t i v i t y . M. B o d e n s t e i n (1929) s u g g e s t e d t h a t t h e r a t e of t h e c a t a l y t i c 
r e a c t i o n m a y b e d e t e r m i n e d b y t h e speed a t w h i c h o n e of t h e r e a c t i n g s u b s t a n c e s 
m o v e s t h r o u g h t h e u n i m o l e c u l a r a d s o r p t i o n film of g a s t o t h e c e n t r e s of a c t i v i t y 
on t h e c a t a l y s t . 



1 5 4 I N O R G A N I C A N D T H E O R E T I C A L C H E M I S T R Y 

A c a t a l y s t m a y e x e r t a v e r y specific a c t i o n so t h a t t h e cata lys t directs t h e 
reaction in one direction in preference to another. This is exemplified by 
P . S a b a t i e r ' s w o r k on t h e ca t a ly s i s of o rgan ic c o m p o u n d s . T h u s , t h e v a p o u r of 
formic acid is d e c o m p o s e d i n t o h y d r o g e n a n d c a r b o n d iox ide w h e n passed ove r 
zinc ox ide , a n d i n t o w a t e r a n d c a r b o n m o n o x i d e w h e n pas sed o v e r t i t a n i c ox ide : 

H C O O H J T t 0 2 -^ H2O-I-CO 

E t h y l a lcohol in t h e p resence of n ickel d e c o m p o s e s i n t o a c e t a l d e h y d e a n d h y d r o g e n ; 
a n d in t h e p resence of a l u m i n a , i t fo rms e t h y l e n e a n d w a t e r : 

O W OYf$Ni "* CH. .COH + H , 
O 2 U 6 O I i ^ 0 3 ^ C2H4H-H2O 

Again , a m i x t u r e of c a r b o n m o n o x i d e a n d h y d r o g e n , a t 300° , fu rn i shes chiefly 
f o r m a l d e h y d e in t h e p resence of c o p p e r a t 300° ; chiefly m e t h y l a lcohol in t h e 
p re sence of a m i x t u r e of z inc a n d c h r o m i u m o x i d e s a t 300° t o 358° ; a n d chiefly 
m e t h a n e in t h e p resence of finely-divided n icke l a t 150° t o 200° : 

(Cu 
J Cr2O3 

(Ni 

H.COH 
CO + wHj ' 

CH4-HH2O 

Aga in , t h e p resence of "water v a p o u r favours t h e o x i d a t i o n of c a r b o n m o n o x i d e ; 
t h e u n i o n of h y d r o g e n a n d o x y g e n ; t h e u n i o n of t h e h y d r o g e n a n d ch lo r ine ; a n d 
t h e u n i o n of h y d r o g e n ch lor ide a n d a m m o n i a . I n fact , if t h e s e gases be i n t e n s e l y 
d r i ed , t h e r eac t i ons m a y n o t occur u n d e r ^conditions w h e r e t h e m o i s t gases r ead i ly 
c o m b i n e . T h e c a t a l y s t is he re s u p p o s e d t o a c t b y a cycle or c h a i n of r e ac t i ons , 
s a y : C O - J - H 2 O = C O 2 + H 2 ; fol lowed b y : 2 H 2 + 0 2 = 2 H 2 0 . A t h i g h t e m 
p e r a t u r e s , t h e r eac t ion : 2 C O + O 2 = 2CO 2 , m a y p r o c e e d d i r ec t l y . O n t h e o t h e r 
h a n d , a c a t a l y s t m a y r e t a r d t h e p rog res s of a r e ac t i on , a n d i t is t h e n ca l led a 
negat ive cata lys t . T h u s , K . T h a n (1864) f o u n d t h a t t h e p re sence of w a t e r v a p o u r 
retards t h e d e c o m p o s i t i o n of a m m o n i a ; W . A. S h e n s t o n e (1887), t h a t d r y ozone 
a t 0° d e c o m p o s e s 30 t i m e s as r a p i d l y a s t h e m o i s t g a s a t 26-4° ; a n d H . G. v a n d e 
S t a d t (1893), t h a t m o i s t u r e r e t a r d s t h e o x i d a t i o n of p h o s p h o r u s . 

T h e p resence of c e r t a i n i m p u r i t i e s m a y r e d u c e t h e chemica l a c t i v i t y of t h e 
c a t a l y s t r e s u l t i n g i n w h a t is m e t a p h o r i c a l l y ca l led a p o i s o n i n g of t h e cata lys t . 
E . T u r n e r (1823), M. F a r a d a y (1834), a n d W . C. H e n r y (1836), for e x a m p l e , no t i ced 
t h a t finely-divided p l a t i n u m b e c o m e s less a c t i v e in s t i m u l a t i n g t h e r e a c t i o n b e t w e e n 
h y d r o g e n a n d o x y g e n if c e r t a i n fore ign gases a r e p r e s e n t — t h e p re sence of c a r b o n 
m o n o x i d e , a n d e t h y l e n e a c t a s inhibi tors of t h e r e a c t i o n . Aga in , t h e o x i d a t i o n of 
s u l p h u r d iox ide in t h e p r e sence of a c a t a l y s t w a s n o t successful c o m m e r c i a l l y u n t i l 
i t was found t h a t t h e r e a c t i n g gases m u s t first be f reed f rom a r sen i ca l c o m p o u n d s 
which poison t h e c a t a l y s t ; s u l p h u r c o m p o u n d s a lso a c t a s po i sons in t h e s y n t h e s i s 
of a m m o n i a , a n d in h y d r o g e n a t i o n processes . T h e po i son is t h o u g h t t o a c t b y 
be ing p re fe ren t i a l ly a d s o r b e d on t h e sur face of t h e c a t a l y s t . 

I n some cases , t h e a c t i v i t y of a c a t a l y s t is e n h a n c e d b y a d m i x t u r e w i t h a n o t h e r 
c a t a l y s t so t h a t t h e a c t i v i t y of t h e m i x t u r e is g r e a t e r t h a n t h e s u m of t h e ac t i v i t i e s 
of t h e i n d i v i d u a l c o n s t i t u e n t s . T h i s is t h e so-cal led p r o m o t o r ac t ion . F o r e x a m p l e , 
d e h y d r a t i n g a g e n t s a c t a s p r o m o t o r s in t h e c a t a l y t i c h y d r o g e n a t i o n of c a r b o n 
m o n o x i d e or d iox ide . F i n e l y - d i v i d e d m a n g a n e s e ox ide f a v o u r s t h e o x i d a t i o n of 
c a r b o n m o n o x i d e a t t e m p e r a t u r e s a s low a s —30° , b u t t h e c a t a l y s t i s po i soned b y 
a lka l i , a n d p r o m o t e d b y cup r i c ox ide . T h e c a t a l y s t ca l led hopcalite is m a n g a n e s e 
a n d c u p r i c ox ides in t h e p r o p o r t i o n s 3 : 2 . T h e po i son ing b y a lka l i does n o t occur 
so r e a d i l y w i t h t h e p r o m o t e d c a t a l y s t . I n s o m e cases t h e p r o m o t o r a c t s b y i n c r e a s 
i n g t h e a v a i l a b l e c a t a l y t i c sur face ; o r b y r e d u c i n g t h e t e n d e n c y of t h e c a t a l y s t 
t o s i n t e r b y h e a t . T h e p r o m o t o r m a y a lso f a v o u r t h e d e c o m p o s i t i o n of t h e i n t e r -
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m e d i a t e c o m p o u n d fo rmed b y t h e c a t a l y s t , o r t h e c a t a l y s t m a y f a v o u r t h e d e c o m 
pos i t i on of t h e i n t e r m e d i a t e c o m p o u n d f o r m e d b y t h e p r o m o t o r . 

A . O r l o w s k y 1 3 found t h a t t h e affinity of su lphur for p l a t i n u m is q u i t e s m a l l . 
C. Ridolfi o b s e r v e d t h a t n o s u l p h i d e is fo rmed b y t h e d i r e c t a c t i o n of s u l p h u r . 
E . D a v y o b s e r v e d t h a t s o m e p l a t i n u m s u l p h i d e is f o r m e d w h e n t h e m e t a l is h e a t e d 
w i t h s u l p h u r ; a n d G. P r e u n e r o b s e r v e d t h a t t h e a c t i o n is n o t p a r t i c u l a r l y s t r o n g 
e v e n b e t w e e n 950° a n d 1240°. A . W i g a n d f o u n d t h a t t h e m e t a l a c q u i r e s a d a r k 
b r o w n film in bo i l ing s u l p h u r . W . C. H e r a e u s a n d W . Geibel , a n d W . R . H o d g k i n s o n 
a n d F . K . S. L o w n d e s , o b s e r v e d t h a t s u l p h u r v a p o u r h a d n o p e r c e p t i b l e a c t i o n on 
a n e lec t r ica l ly h e a t e d p l a t i n u m wi re . A. J e d e l e o b s e r v e d t h a t s u l p h u r h a s a 
l imi t ed so lub i l i ty in p l a t i n u m , a n d t h a t t h e effect of s u l p h u r on t h e y ie ld p o i n t 
a n d f r ac tu r e , i n k g r m s . p e r sq . m m . , a n d t h e p e r c e n t a g e e l o n g a t i o n a t r o o m 
t e m p . , a n d a t 850° , a r e i n d i c a t e d in T a b l e I I . J . M i l b a u e r found t h a t p l a t i n u m 
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S 
per cent. 

0 1 5 
0 0 6 
0 - 0 2 
0 - 0 0 6 

Room temperature I 

Yield 

12-7 
1 1 - 2 

9 -9 
9 -4 

Fracture 

1 9 - 9 
1 6 - 6 
1 6 - 3 
1 5 - 3 

Elongation 

14-7 
1O-1 
2 6 - 2 
2 4 - 7 

850° 

Yield 

6-4 
6 1 
5 -3 
4 - 3 

Fracture 

8-7 
6-9 
7 -4 
5 -3 

Elongation 

5-8 
5 -5 

14-O 
1 4 - 5 

b lack acce l e ra t e s c a t a l y t i c a l l y t h e f o r m a t i o n of h y d r o g e n s u l p h i d e b y pass ing 
h y d r o g e n o v e r m o l t e n s u l p h u r a t 278° ; a n d Y . V e n k a t a r a m a i a h obse rved t h a t 
h y d r o g e n w h i c h h a s diffused t h r o u g h p l a t i n u m will a t t a c k s u l p h u r . Accord ing 
t o R . B o t t g e r , if g u n - c o t t o n be i m p r e g n a t e d w i t h p l a t i n u m b l ack , i t d e t o n a t e s 
i m m e d i a t e l y w h e n e x p o s e d t o h y d r o g e n su lphide . E . B . M a x t e d n o t e d t h a t t h e 
p resence of h y d r o g e n s u l p h i d e r e t a r d s t h e a d s o r p t i o n of h y d r o g e n b y p l a t i n u m . 
T h e g a s is s t r o n g l y a d s o r b e d b y p l a t i n u m , a n d o n degas s ing t h e m e t a l a t 100°, 
a n e q u a l vo l . of h y d r o g e n is evo lved , t h e s u l p h u r r e m a i n i n g on t h e p l a t i n u m . 
B o t h before , a n d t o a sma l l e r e x t e n t a f t e r t h i s t r e a t m e n t , t h e r a t e of a d s o r p t i o n 
of h y d r o g e n b y p l a t i n u m is m a r k e d l y r e t a r d e d , b u t t h e r e is n o dec rease in t h e 
u l t i m a t e p r o p o r t i o n of g a s a d s o r b e d . W . S k e y n o t e d t h a t t h e sur face of p l a t i n u m 
is a l t e r e d b y e x p o s u r e t o h y d r o g e n su lph ide , or a m m o n i u m su lphide , so t h a t t h e 
m e t a l n o longe r a m a l g a m a t e s w i t h m e r c u r y . M. D o m a n i c k y sa id t h a t t h e a t t a c k 
b y su lphur m o n o c h l o r i d e is v e r y s low if a t a l l . A c c o r d i n g t o W . R . H o d g k i n s o n 
a n d F . K . S. L o w n d e s , su lphur d ioxide h a s n o a c t i o n o n a n e lec t r ica l ly h e a t e d 
p l a t i n u m wi re . J . TJhI o b s e r v e d t h a t s u l p h u r d i o x i d e a c t s o n p l a t i n u m , 
p r o d u c i n g p l a t i n u m s u l p h i d e a n d s u l p h u r t r i o x i d e . E . Mulde r n o t e d t h e a c t i o n of 
s u l p h u r d i o x i d e in a g a s - n a m e o n p l a t i n u m cruc ib les . A . S i eve r t s a n d E . J u r i s c h 
n o t e d t h a t s u l p h u r d i o x i d e is i n so lub le i n c o m p a c t p l a t i n u m ; b u t G. M a g n u s 
said t h a t a t 0° p l a t i n u m a b s o r b s a b o u t o n e - t h i r d of i t s vol . of s u l p h u r d iox ide . 
J . P . Cooke a n d T . W . R i c h a r d s , D . O. Shiels , a n d D . T o m m a s i a lso n o t e d t h a t 
some s u l p h u r d i o x i d e is a b s o r b e d b y p l a t i n u m . P . C h a p p u i s m e a s u r e d t h e 
h e a t d e v e l o p e d w h e n p l a t i n u m b l ack a b s o r b s s u l p h u r d iox ide ; a n d G. B . T a y l o r 
a n d c o - w o r k e r s g a v e a p p r o x i m a t e l y 25,CXX) ca ls . for t h e h e a t of a d s o r p t i o n . 
T h e s u b j e c t w a s s t u d i e d b y B . N e u m a n n a n d E . Goebe l . T h e o x i d a t i o n of s u l p h u r 
d iox ide b y a i r o r o x y g e n in t h e p r e sence of s p o n g y p l a t i n u m or p l a t i n u m b lack 
was d i scussed b y I . E . AdadurofE a n d co -worke r s , T . v o n A r t n e r , B a d i s c h e 
Ani l in- u n d S o d a f a b r i k , E . B a u r , M. B o d e n s t e i n a n d co -worke r s , G. B o d l a n d e r 
a n d K . v o n K o p p e n , M. O. C h a r m a n d a r i a n a n d G. D . D a c h n i u k , Chemische F a b r i k 
v o r m . G o l d e n b e r g u n d G e r o m o n t , C. L . C la rk a n d co-workers , P . D . DankofF a n d 
co-workers , J . W . D o b e r e i n e r , L i . D u p a r c a n d co -worke r s , O . E f r e m , F a r b w e r k e v o r m . 
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Meis ter , L u c i u s u n d Br i in ing , W . Gril lo a n d M. Schroder , E . d e H a e n , E . H a n i s c h 
a n d M. Schrode r , H . N . H o l m e s a n d co-workers , J . T . Ju l l i on , R . K n i e t s c h , 
K . v o n K o p p e n , G. R . Lev i , G. R . L e v i a n d M. F a l d i n i , G. M a g n u s , E . B . M a x t e d 
a n d A. N . D u n s b y , R . Messel a n d W . S. Squ i r e , H . Neuendorf , B . N e u m a n n 
a n d H . J u t t n e r , S. Pas to re l l i , J . H . P e r r y , P . Ph i l l ips , E . R a y n a u d a n d L . P i e r r o n , 
C. L . Reese , E . S. R id l e r , E . J . Russe l l a n d N . S m i t h , C. F . Schonbe in , D . O. Shiels , 
A. S k r a b a l , G. C. S tone , J . S. S t re icher , G. B . T a y l o r a n d S. L e n h e r , A . P . T h o m p s o n , 
W . H . T h o r n t h w a i t e , A. T r u e m a n , C. Wink le r , F . W i n t e l e r , a n d L . W o h l e r a n d 
co -worke r s . I . E . AdadurofE a n d K . I . B r o d o v i t s c h i n v e s t i g a t e d ca r r i e r s of t h e 
p l a t i n u m — e . g . a sbes tos , a n d silica gel ; G. L . C la rk a n d co -worke r s o b s e r v e d n o 
a c t i v a t i o n of t h e c a t a l y s t b y X - r a y s ; b u t R . S c h w a r z a n d M. Kl ingen fus s n o t e d 
a n acce le ra t ion ; a n d E . B . M a x t e d a n d A. N . D u n s b y s t u d i e d t h e po i son ing of t h e 
p l a t i n u m b y a r sen ic ; a n d G. R . L e v i a n d M. F a l d i n i , t h e de l e t e r ious effect of 
i r i d i u m a n d r h o d i u m — v i d e 1 0 . 57 , 27 . E . M u l d e r f o u n d t h a t p l a t i n u m b l a c k 
f avou r s t h e o x i d a t i o n of su lphurous ac id ; L . W o h l e r n o t e d t h a t s u l p h u r o u s ac id 
d issolves a l i t t l e p l a t i n u m b l a c k ; a n d J . H . G l a d s t o n e , t h a t p l a t i n u m b l a c k 
c h a r g e d w i t h h y d r o g e n r educes s u l p h u r o u s ac id t o h y d r o g e n su lph ide . C. G e i t n e r 
showed t h a t finely-divided p l a t i n u m does n o t h i n d e r t h e d e c o m p o s i t i o n of sul
p h u r o u s ac id a t a n e l e v a t e d t e m p e r a t u r e ; b u t s u l p h u r o u s ac id decolor izes soln . 
of p l a t i n i c ch lo r ide . P l a t i n i c ch lor ide in a sea led t u b e w i t h s u l p h u r o u s ac id a t 
200° fo rms p l a t i n o u s su lph ide . A. H a n t z s c h f o u n d t h a t s p o n g y p l a t i n u m d e c o m 
poses p o t a s s i u m nitrosyl su lphi te i n t o p o t a s s i u m s u l p h a t e a n d n i t r o u s o x i d e ; 
a n d s imi la r ly a lso w i t h a m m o n i u m nitrosyl su lphi te . H . B . N o r t h f o u n d t h a t 
p l a t i n u m is n o t a t t a c k e d b y su lphuryl chloride i n a sea led t u b e a t o r d i n a r y t e m p . ; 
a n d t h e r e is a v e r y s l igh t cor ros ion a f t e r m a n y h o u r s ' e x p o s u r e a t 150°, b u t a f te r 
m a n y d a y s ' h e a t i n g a t t h i s t e m p . , c r y s t a l s of p l a t i n i c ch lo r ide a r e f o rmed . 

H . S t . C. Devi l l e a n d J . S. S t a s obse rved t h a t p l a t i n u m b lack , p r e c i p i t a t e d b y 
formic ac id , is fa i r ly so luble i n boi l ing su lphuric ac id , a n d M. De lep ine , t h a t s o m e 
p l a t i n u m vessels a r e a t t a c k e d b y boi l ing s u l p h u r i c ac id , whi l s t o t h e r s a r e n o t 
a t t a c k e d unless t h e ac id c o n t a i n s n i t r o u s fumes in soln . A c c o r d i n g t o F . C. C a r t e r , 
p l a t i n u m is a t t a c k e d b y h o t s u l p h u r i c ac id b u t n o t b y t h e cold ac id . A . Scheu re r -
K e s t n e r s h o w e d t h a t t h e d i s so lu t ion of p l a t i n u m i n boi l ing s u l p h u r i c ac id is a 
t r u e so lu t ion process , a n d is n o t d e p e n d e n t o n o x i d a t i o n . U n d e r s imi la r con
d i t ions , 93 t o 94 p e r c e n t , s u l p h u r i c ac id d i sso lved a g r a m of p l a t i n u m p e r 
10OO k g r m s . ; 98 p e r cen t , s u l p h u r i c ac id d isso lved 6 t o 7 g r m s . of p l a t i n u m 
pe r 1000 k g r m s . ; a n d 99 p e r c e n t , s u l p h u r i c ac id d isso lved 9 g r m s . of p l a t i n u m p e r 
1000 k g r m s . T h e so lub i l i ty w a s g r e a t e r if t h e s u l p h u r i c ac id c o n t a i n e d n i t r o u s 
fumes in soln. ; a n d if t h e m e t a l w a s a l loyed w i t h i r i d i u m , t h e r e s i s t ance t o a t t a c k 
w a s g rea t e r . E . H a r t m a n n a n d F . B e n k e r d i scussed t h i s sub jec t . C. Mar ie o b s e r v e d 
t h a t t h e p re sence of p o t a s s i u m s u l p h a t e acce le ra t e s t h e a t t a c k b y s u l p h u r i c ac id ; 
L . R . W . McCay , t h a t t h e p re sence of s u l p h u r o u s ac id o r of a n t i m o n y t r i o x i d e 
or a r sen ic t r i o x i d e , r e t a r d s t h e a t t a c k ; a n d A. H . Al len , t h a t s u l p h u r i c ac id con
t a i n i n g p o t a s s i u m p e r m a n g a n a t e does n o t a t t a c k p l a t i n u m . Owing t o t h e r e d u c i n g 
ac t ion of a m m o n i u m s u l p h a t e , M. D e l e p i n e f o u n d t h a t p l a t i n u m does n o t lose 
we igh t w h e n boi led in s u l p h u r i c ac id c o n t a i n i n g a m m o n i u m c o m p o u n d s , a n d t h e 
c o n t r a r y r e su l t b y J . T . C o n r o y w a s o b t a i n e d a t a lower t e m p . T h e r e d u c i n g 
a c t i o n is symbol i zed : 4 H 2 S 0 4 - f - P t = P t ( S 0 4 ) 2 H - 2 S 0 2 - h 4 H 2 0 ; a n d 3 P t ( S 0 4 ) 2 
+ 2 ( N H 4 ) 2 S 0 4 = 2 N 2 + 3 P t + 8 H 2 S 0 4 . L . W o h l e r f o u n d t h a t d i l . s u l p h u r i c ac id 
dissolves t h e m i n u t e s t t r a c e of p l a t i n u m b lack , b u t l eaves s p o n g y p l a t i n u m 
u n t o u c h e d ; W . C. H e r a e u s g a v e for t h e so lub i l i ty of p l a t i n u m i n 94 p e r c e n t , 
ac id , 0-6 g r m . p e r t o n , a n d i n 97 p e r cen t , ac id , 2-O g r m s . p e r t o n . T h e t i m e t h e 
m e t a l is exposed t o t h e ac id a n d t h e sur face a r e a of t h e m e t a l s h o u l d b e s t a t e d . 
J . T . C o n r o y f o u n d t h a t i n 28 h r s . 0*04 g r m . w a s d i s so lved b y 95 p e r c e n t , s u l p h u r i c 
ac id a t 250° t o 260° . R . H . A d i e o b s e r v e d n o f o r m a t i o n of s u l p h u r d i o x i d e o r 
h y d r o g e n s u l p h i d e w i t h w a r m (200°) o r cold, cone , s u l p h u r i c ac id . A c c o r d i n g 
t o M. De lep ine , 1 sq . d m . of p l a t i n u m foil, lOyx t o 20/x t h i c k , d u r i n g a n h o u r ' s 
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e x p o s u r e t o s u l p h u r i c ac id c o n t a i n i n g p o t a s s i u m s u l p h a t e los t w e i g h t a t t h e r a t e 
of 0-008 t o 0-012 g r m . p e r h o u r . A t 350° t o 355° , a n d a m i x t u r e of 5O g r m s . sul 
p h u r i c ac id a n d 10 g r m s . of p o t a s s i u m s u l p h a t e , t h e loss is 0-04 t o 0-05 g r m . ; a n d 
w i t h a m i x t u r e of 50 g r m s . of s u l p h u r i c ac id a n d 2O g r m s . of p o t a s s i u m s u l p h a t e , 
t h e loss a t 365° t o 370° a m o u n t e d t o 0-12 t o 0-13 g r m . W i t h s u l p h u r i c ac id con
t a i n i n g i n soln . 

N i t r i c a c i d . O 0 0 0 0 0 2 0 0 0 0 0 4 OOOOl O-OOl p a r t 
L o s s i n w e i g h t . 0 0 0 8 8 0 0 0 7 5 O O H 8 0 0 0 8 3 O OO 80 g r m . 

so t h a t t h e effect is v e r y sma l l . R . U . Adie o b s e r v e d n o e v o l u t i o n of h y d r o g e n sul 
p h i d e o r s u l p h u r d iox ide a t 250° . T h e s u b j e c t w a s s t u d i e d b y Gr. J . B u r c h a n d 
J . W . D o d g s o n . L . Q u e n n e s s e n f o u n d t h a t s u l p h u r i c ac id , c o n t a i n i n g 94 p e r c e n t . 
H 2 S O 4 a n d free f rom n i t r o u s ac id , h a s v e r y l i t t l e s o l v e n t a c t i o n o n p l a t i n u m w h e n 
t h e t w o a r e h e a t e d in a v a c u u m a t 400° , b u t i n t h e p r e sence of o x y g e n t h e p l a t i n u m 
is d i s so lved a n d t h e o x y g e n a b s o r b e d , wh i l s t s u l p h u r i c ac id c o n t a i n i n g a s l igh t 
excess of s u l p h u r t r i o x i d e in soln . d isso lves p l a t i n u m a t 400° in v a c u o t o t h e s a m e 
e x t e n t a s t h e m o r e d i l u t e ac id i n t h e p re sence of o x y g e n . E x p r e s s i n g solubi l i t ies 
in g r a m s of m e t a l d i s so lved p e r sq . d e c i m e t r e p e r h o u r , 94 p e r c e n t , s u l p h u r i c ac id , 
a n d c o m m e r c i a l p l a t i n u m 0-001 g r m . in v a c u o , a n d 0-124 g r m . in o x y g e n ; "with 
purif ied p l a t i n u m , t h e d a t a w e r e , r e spec t ive ly , 0-0006 a n d O-0227 g r m . ; a n d 
s u l p h u r i c ac id w i t h 2 p e r c e n t , of free s u l p h u r t r i o x i d e d isso lves 0-0265 g r m . of 
p l a t i n u m i n v a c u o . E . S a l k o w s k y o b s e r v e d n o acce le ra t ion in t h e a t t a c k b y di l . 
s u l p h u r i c ac id i n t h e p r e s e n c e of h y d r o g e n d i o x i d e . K . W . F r o l i e h o b s e r v e d t h a t 
wh i l s t p l a t i n u m is r a r e r t h a n gold w h e n i t is i n c o n t a c t w i t h s u l p h u r i c ac id a t 
o r d i n a r y t e m p . , t h e case is r eve r s ed a b o v e 200° , a s 
i l l u s t r a t e d i n E ig . 28 , w h i c h g ives t h e e.m.f. of t h e 
mi l l ivo l t s a g a i n s t t h e H g 2 C l 2 | H g e l ec t rode a t dif
fe ren t t e m p . H . S t . C. Dev i l l e a n d H . D e b r a y 
o b s e r v e d t h a t c a s t p l a t i n u m vesse ls res i s t bo i l ing 
s u l p h u r i c ac id b e t t e r t h a n t h o s e m a d e f rom m a l l e a b l e 
p l a t i n u m . W h e n a n a l loy of p l a t i n u m a n d z inc is 
t r e a t e d w i t h s u l p h u r i c ac id , C. G o u r d o n f o u n d t h a t 
some p l a t i n u m pas se s i n t o soln . w i t h t h e z inc . 
H . D e b r a y o b s e r v e d t h a t t h e p r e sence of p l a t i n u m 
h a s t e n s t h e d i s so lu t ion of t i n , l ead , o r z inc i n ac id s 
—vide supra. J . H . G l a d s t o n e a n d A . T r i b e f o u n d 
t h a t p l a t i n u m c o n t a i n i n g occ luded h y d r o g e n fu rn i shes 
s u l p h u r d i o x i d e w h e n i t is t r e a t e d w i t h s u l p h u r i c a c i d ; 
S. Cooke , t h a t cone , s u l p h u r i c ac id s lowly y i e lds 
s u l p h u r d i o x i d e w h e n i t is t r e a t e d w i t h h y d r o g e n 
in t h e p re sence of p l a t i n u m ; a n d J . Mi lbaue r , t h a t t h e p re sence of p l a t i n u m 
r e t a r d s t h e acce l e r a t ed f o r m a t i o n of s u l p h u r d i o x i d e p r o d u c e d b y t h e p resence of 
mercu r i c s u l p h a t e i n s u l p h u r i c ac id t r e a t e d w i t h h y d r o g e n . T h e c a t a l y t i c a c t i o n 
of p l a t i n u m is po i soned b y a r sen ic t r i o x i d e . F . C. C a r t e r n o t e d t h a t p l a t i n u m is 
a t t a c k e d b y fused p o t a s s i u m hydrosu lphate , K H S O 4 . M. G. L e v i a n d E . Migliorini 
obse rved t h a t p l a t i n u m b l a c k a c t s o n a m m o n i u m su lphate t o fo rm s o m e n i t r i c 
ac id—v ide infra. C. J . T h a t c h e r s t u d i e d t h e effect of p l a t i n u m on t h e e lec t ro-
o x i d a t i o n of s o d i u m th iosu lphate t o t e t r a t h i o n a t e . M. G. L e v i a n d E . Migliorini 
found t h a t p l a t i n u m b l a c k a c c e l e r a t e s t h e d e c o m p o s i t i o n of persulphates of 
a m m o n i u m , p o t a s s i u m , a n d s o d i u m ; s m o o t h p l a t i n u m i s i n a c t i v e . T . S. P r i ce 
obse rved t h a t col loidal p l a t i n u m d o e s n o t d e c o m p o s e soln. of p o t a s s i u m or 
a m m o n i u m p e r s u l p h a t e , o r of perdisulphuric ac id . J . A . N . F r i e n d r e p r e s e n t e d t h e 
r eac t ion : K 2 S 2 O 8 - ^ - H 2 O 2 = = K 2 S O 4 - J - H 2 S O 4 - I - O 2 . C Mar i e o b s e r v e d t h a t a n 
acidic soln . of p o t a s s i u m p e r s u l p h a t e s lowly a t t a c k s p l a t i n u m . T . S. P r i ce found 
permonosu lphur ic ac id is d e c o m p o s e d s lowly b y p l a t i n u m , a n d r a p i d l y if h y d r o g e n 
d ioxide be p r e s e n t . T h e r e a c t i o n w a s s t u d i e d b y L . W o h l e r . T . S. P r i ce a n d 
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J . A . N . F r i e n d r e p r e s e n t e d t h e r e a c t i o n : H 2 S O 6 H - H g O 2 = H 2 S O 4 H - H 2 O H - O 2 . 
M. T r a u b e found t h a t p l a t i n u m b l a c k h i n d e r s t h e f o r m a t i o n of p e r s u l p h u r i c ac id 
b y t h e e lec t ro lys is of 40 p e r c e n t , s u l p h u r i c ac id ; a n d Gr. P e t r e n k o s t u d i e d t h e 
effect of t h e p l a t i n u m e lec t rodes o n t h e - y i e l d of p e r s u l p h u r i c ac id . M. G. L e v y 
a n d co -worke r s s t u d i e d t h e r e a c t i o n w i t h soln . of p o t a s s i u m persu lphate . 

J . J . Be rze l iu s , 1 4 a n d F . Ross l e r obse rved t h a t w h e n s e l e n i u m i s h e a t e d w i t h 
s p o n g y p l a t i n u m , u n i o n occurs w i t h v iv id c o m b u s t i o n a n d a se len ide is f o rmed . 
A. O r l o w s k y s t u d i e d t h e affinity of p l a t i n u m for s u l p h u r a n d s e l en ium. R . M a r c 
found t h a t p l a t i n u m f a v o u r s t h e p r o d u c t i o n of t h e h i g h c o n d u c t i v i t y fo rm of 
se l en ium e x p o s e d t o l i gh t . E . Mi t scher l ich f o u n d p l a t i n u m t o be inso lub le i n s e l en ic 
acid. F . Ross l e r s h o w e d t h a t f ine ly-div ided p l a t i n u m a n d t e l lur ium u n i t e w i t h 
i n c a n d e s c e n c e w h e n h e a t e d t o f o r m a t e l lu r ide . J . W . Mellor n o t e d t h a t p l a t i n u m 
cruc ib les a r e a t t a c k e d b y s o m e s e len ides . 

A c c o r d i n g t o R . V o n d r a c e k , 1 5 p l a t i n u m b l a c k i n a so ln . of a m m o n i a t a k e s u p 
ni trogen , wh i ch c a n be d r i v e n f r o m t h e m e t a l b y t r e a t m e n t w i t h p o t a s h - l y e . 
S. H . B a s t o w , J . C. S t i m s o n , a n d G. I . F i n c h a n d J . C. S t i m s o n s t u d i e d t h e s u b j e c t . 
W . W . R a n d a l l sa id t h a t n i t r o g e n does n o t diffuse t h r o u g h h e a t e d p l a t i n u m . 
E . J . B . Wi l ley s t u d i e d t h e a c t i v a t i o n of n i t r o g e n i n t h e p r e s e n c e of p l a t i n u m . 
F . Wolfers found t h a t n i t r o g e n i n t h e p resence of n icke l f o r m s n icke l n i t r i d e , w h i c h 
t h e n a t t a c k s t h e p l a t i n u m b e t w e e n 300° a n d 600°, a n d m a k e s t h e m e t a l b r i t t l e . 
H . D a m i a n o v i c h a n d G. B e r r a z s t u d i e d t h e a c t i o n of n i t r o g e n a t a low p res s , 
a n d e x p o s e d t o a n e lec t r ic d i s c h a r g e . B . D e l a c h a n a l o b s e r v e d t h a t c o m m e r c i a l 
p l a t i n u m occ ludes 0-36 t o G-91 c.c. of n i t r o g e n p e r 100 g r m s . of m e t a l ; H . D o b r e t s -
berger , t h e effect of a b s o r b e d n i t r o g e n o n t h e h igh - f r equency r e s i s t ance of 
p l a t i n u m ; A. F e r y , t h e effect of n i t r o g e n o n t h e e lec t r ica l r e s i s t a n c e ; a n d 
H . D a m i a n o v i c h , t h e a c t i o n on t h e r a t e of d i s so lu t ion in a q u a regia . S. H . B a s t o w 
said t h a t i n t h e a b s o r p t i o n of n i t r o g e n b y films of p l a t i n u m , w h e r e t h e m e t a l is 
p r e s u m e d t o be in t h e a t o m i c s t a t e of subd iv i s ion , a s t h e t e m p , is r a i sed , t h e 
n i t r o g e n is g iven off. T h e a d s o r b e d n i t r o g e n r e a c t s w i t h h y d r o g e n or w a t e r t o 
fo rm a m m o n i a , so t h a t i t is a s s u m e d t h a t P t N 2 is f o rmed . F . Wol fe r s o b s e r v e d 
t h a t n i t r o g e n a c t s o n p l a t i n u m in t h e p re sence of n i cke l , p r e s u m a b l y a vo la t i l e 
n icke l n i t r i d e is fo rmed a t a b o u t 300° , a n d t h a t t h e n a t t a c k s p l a t i n u m a t 600° 
m a k i n g i t b r i t t l e . H e n c e n i c k e l - p l a t i n u m t h e r m o c o u p l e s shou ld n o t be u s e d a b o v e 
500° . Li. Woh le r , O. L o e w , a n d E . J . Russe l l a n d N . S m i t h d i scussed t h e o x i d a t i o n 
of a t m . n i t r o g e n in a i r i n t h e p r e sence of a lka l ine soln. a n d p l a t i n u m b l a c k t o fo rm 
n i t r o u s ac id or a m m o n i u m n i t r i t e . G. T . B e i l b y a n d G. G. H e n d e r s o n f o u n d t h a t 
if p l a t i n u m be h e a t e d i n a m m o n i a t o 800°, t h e sur face of t h e m e t a l is d a r k e n e d , 
a n d du l led , a n d u n d e r t h e mic roscope h a s a b u b b l y a p p e a r a n c e . T h e sur face film 
c a n be r u b b e d off w i t h filter p a p e r ; t h e f r ic t ional e lec t r i c i ty of t h e m e t a l is r e d u c e d ; 
a n d t h e e lec t r ica l r e s i s t ance is i nc reased . W . C. H e r a e u s o b s e r v e d n o p e r c e p t i b l e 
c h a n g e in a p l a t i n u m wire h e a t e d i n a m m o n i a for ha l f a n h o u r a t 1500°. T h e 
f o r m a t i o n of a m m o n i a b y pa s s ing a m i x t u r e of h y d r o g e n a n d n i t r o g e n ove r 
s p o n g y p l a t i n u m a t a du l l r e d - h e a t , a n d i n o t h e r w a y s , w a s d i scussed b y 
L . B r u n e i a n d P . W o o g , J . K . D i x o n , G. S. J o h n s o n , P . Jo l i bo i s a n d F . Olmer , 
F . K u h l m a n n , O. L o e w , W . N e r n s t a n d F . J o s t , H . S. T a y l o r , L . W o h l e r , 
L . T . W r i g h t , a n d J . Y . Y e e a n d P . H . E m m e t t — v i d e 8 . 49 , 15 ; t h e r e t a r d i n g 
or po i son ing effects of ace ty l ene , p h o s p h i n e , a n d h y d r o g e n su lph ide w e r e s t u d i e d 
b y J . Y . Y e e a n d P . H . E m m e t t ; t h e o x i d a t i o n of a m m o n i a b y t h e a c t i o n of 
o x y g e n i n t h e p resence of s p o n g y p l a t i n u m o r p l a t i n u m b lack , b y L . E . A d a -
duroff a n d co-workers , E . A. A r n o l d a n d R . E . B u r k , V. I . A t r o s h c h e n k o , 
G. T . B e i l b y a n d G. G. H e n d e r s o n , A. K . B r e w e r , E . D e c a r r i e r e , J . W . D o b e r e i n e r , 
L». D u p a r c a n d co-workers , W . F r a n k e n b e r g e r a n d co -worke r s , S. L . H a n d f o r t h 
a n d J . N . Til ley, W . H e n n e l , W . H e n r y , A . K l a g e s , K . K r a u t , A . !Luyckx, 
D . Menegh in i , L . M o n d a n d co -worke r s , A. A. N o y e s a n d G. V . S a m m e t , W . O s t w a l d 
a n d E . B a u e r , J . R . P a r t i n g t o n , P . P a s c a l a n d E . D e c a r r i e r e , N . A . F i g u r o v s k y , 
W . R e i n d e r s a n d A. Ca t s , O. S c h m i d t a n d R . B o c k e r , C. F . S c h o n b e i n , 
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G. M. S c h w a b a n d H . S c h m i d t , A. Tr i l la t , S. U c h i d a , R . V o n d r a c e k , H . W . W e b b , 
a n d H . C. Wol t e r eck—v ide 8 . 49 , 18 ; t h e f o r m a t i o n of a m m o n i a f rom n i t r i c acid 
a n d a lcohol in t h e p resence of p l a t i n u m b lack , b y J . W . D o b e r e i n e r ; W . S k e y 
n o t e d t h a t a q . a m m o n i a affects t h e surface of p l a t i n u m so t h a t i t c a n n o t be a m a l g a 
m a t e d "with m e r c u r y u n t i l i t h a s b e e n t r e a t e d w i t h a n ac id . R . E . B u r k e x a m i n e d 
t h e effect of p l a t i n u m on t h e t h e r m a l d e c o m p o s i t i o n of a m m o n i a . R . Cous ta l a n d 
H . Sp ind le r found t h a t a p l a t i n u m a n o d e is s lowly a t t a c k e d in l iqu id a m m o n i a . 
T h e d e c o m p o s i t i o n of hydrazo ic ac id b y p l a t i n u m a s c a t a l y s t w a s s t u d i e d b y 
E . Ol ive r i -Manda la . T h e d e c o m p o s i t i o n of hydraz ine , 2N 2 H 4 == 2 N H 3 4 - N 2 - J - H 2 , 
a n d 3 N 2 H 4 = 2 N H 3 + 2 N 2 - J - 3 H 2 , w i t h p l a t i n u m b l ack a s c a t a l y s t w a s s t u d i e d b y 
A. G u t b i e r a n d K . N e u n d l i n g e r , K . N e u n d l i n g e r , a n d E . Ol ive r i -Manda la . A. P u r -
go t t i a n d L . Zanichel l i found t h a t p l a t i n u m freed f rom a i r wou ld n o t e n d u r e t h e 
d e c o m p o s i t i o n of h y d r a z i n e , wh i l s t o r d i n a r y p l a t i n u m p r e p a r a t i o n s will d o so, 
b u t t h e d e a e r a t e d p l a t i n u m will e n d u r e t h e d e c o m p o s i t i o n of h y d r o g e n d iox ide , 
a n d of h y d r o x y !amine . T h e decompos i t i on of hydraz ine su lphate w i t h p l a t i n u m 
a s a c a t a l y s t w a s s t u d i e d b y S. T a n a t a r ; a n d t h e o x i d a t i o n of h y d r a z i n e , N 2 H 4 - I - O 2 
- 2 H 2 O - J - N 2 , by A. P u r g o t t i a n d L . Zanichel l i . T h e r e d u c t i o n of h y d r o x y l a m i n e 
t o a m m o n i a in t h e p resence of finely-divided p l a t i n u m : 4 N H 2 O H - 2 N H 3 
- J - N 2 O - | - 3 H 2 0 , w a s s t u d i e d b y V. Meyer , A. F i n d l a y a n d W . T h o m a s , O. Loew, 
O. F l a s c h n e r , E . Ol ive r i -Manda la , a n d S. T a n a t a r . 

H . Cassel a n d E . Gl t ickauf , 1 6 a n d J . L u k e a n d R . F r i c k e obse rved t h a t n i trous 
ox ide h a s n o ac t ion on g lowing p l a t i n u m ; J . L u k e a n d R . F r i c k e found t h a t t h e 
n i t r o u s ox ide is d e c o m p o s e d . E . W . R . S teac ie a n d J . W . McCubb in , G. M. S c h w a b 
a n d B . E b e r l e , J . K . D i x o n a n d J . E . V a n c e , M. S. S h a h , J . A. H e d v a l l a n d co
worke r s , G. v a n P r a a g h a n d B . Top ley , a n d C. N . H i n s h e l w o o d a n d O. R. P r i c h a r d 
s t u d i e d t h e effect of p l a t i n u m on t h e t h e r m a l d e c o m p o s i t i o n of n i t r o u s ox ide ; 
L . D u p a r c a n d co-workers , t h e h y d r o g e n a t i o n of t h i s ox ide w i t h p l a t i n u m as 
c a t a l y s t ; a n d M. L . Nicho l s a n d I . A . D e r b i g n y , t h e r e d u c t i o n of t h e ox ide by 
t i t a n o u s ch lor ide . W. R . H o d g k i n s o n a n d F . K . S. L o w n d e s cou ld n o t d e t e c t 
a n y ac t ion w h e n a r e d - h o t p l a t i n u m wire is exposed t o nitric ox ide . L . D u p a r c 
a n d co-workers s t u d i e d t h e h y d r o g e n a t i o n of n i t r i c ox ide w i t h p l a t i n u m as c a t a l y s t ; 
a n d J . Z a w a d z k y a n d co-workers , t h e d e c o m p o s i t i o n of n i t r i c ox ide . P . S a b a t i e r 
a n d J . B . S e n d e r e n s d i d n o t obse rve a n y o x i d a t i o n of p l a t i n u m b y n i t rogen 
peroxide. G. B . T a y l o r a n d co -worke r s s t u d i e d t h e h y d r o g e n a t i o n of n i t r i c ox ide 
in t h e p resence of p l a t i n u m ; a n d T . E . Green a n d C. N . H inshe lwood , t h e d e c o m 
pos i t ion of t h e gas b y h o t p l a t i n u m wire . L . I . d e N . I l o sva o b s e r v e d t h a t "when 
a i r is pa s sed ove r p l a t i n u m wire a t 280° t o 350° . s p o n g y p l a t i n u m a t 250° t o 350° , 
or p l a t i n u m b lack a t 180° t o 300° , n i t r o g e n t r i o x i d e is fo rmed . T h e ox ida t i on of 
n i t rogen w i t h h e a t e d p l a t i n u m a s c a t a l y s t w a s s t u d i e d b y O. Dief fenbach a n d 
W . M o l d e n h a u e r , K . Ka i se r , O. Loew, D . R . L o v e j o y , a n d L . W o h l e r ; t h e c a t a l y t i c 
ac t ion of p l a t i n u m on t h e d e c o m p o s i t i o n of n i t r i c ox ide , b y J . L . G a y Lus sac , 
M. B e r t h e l o t , F . E m i c h , KL. Je l l inek , a n d P . S a b a t i e r a n d J . B . Senderens—v ide 
8. 49 , 35 ; a n d t h e r e d u c t i o n of n i t r o g e n ox ides b y h y d r o g e n wi th p l a t i n u m a s 
c a t a l y s t , b y S. Cooke, A . J o u v e , a n d t h e W e r t d e u t s c h e T h o m a s p h o s p h a t w e r k e . 
J . J . S u d b o r o u g h f o u n d t h a t n i trosy l chlor ide does n o t a t t a c k p l a t i n u m in t h e 
cold, b u t a t 100°, P t C l 4 . 2 N O C l is slowly fo rmed . L . W o h l e r observed t h a t n i trous 
acid free f rom ch lor ides does n o t d issolve p l a t i n u m b lack . T h e r e d u c t i o n of n i t r o u s 
acid, a n d of a lkal i a n d a m m o n i u m nitr i tes , b y p l a t i n u m b lack w a s s t u d i e d b y 
A. A . B l a n c h a r d , S. Cooke , O. F l a s c h n e r , O. L o e w , J . Meyer a n d E . Tr i i t zner , a n d 
H . N . W a r r e n . R . V o n d r a c e k sugges ted t h a t t h e d e c o m p o s i t i o n of a m m o n i u m 
n i t r i t e b y p l a t i n u m b lack p roceeds in t w o s t ages : firstly, t h e p l a t i n u m black, 
which , t o beg in w i t h , c o n t a i n s o x y g e n , oxid izes t h e a m m o n i u m n i t r i t e , t h u s : 
2 N H 4 N 0 2 + 5 c P t O n - f y H 2 0 = N 2 - f - 2 H N 0 2 + a ; P t + ( 2 / - | - 3 ) H 2 0 , a n d , secondly , t h e 
n i t rous ac id fo rmed in t h e first s t a g e is r e d u c e d b y t h e p l a t i n u m , which is n o w 
oxygen-free , t h u s : 2 n H N 0 2 - h a s P t = n N 2 + ^ H 2 O H-Pt^O n . L . W o h l e r found t h a t 
nitric ac id d o e s n o t d issolve p l a t i n u m b lack . C. Mar ie obse rved t h a t w a r m , cone . 
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n i t r i c ac id s lowly a t t a c k s p l a t i n u m , a n d F . M. Gavrilofif s t u d i e d t h e s o l u b i l i t y of 
p l a t i n u m al loyed w i t h s i lver i n t h i s ac id . T . Gross n o t e d t h a t p l a t i n u m is a t t a c k e d 
w h e n a m i x t u r e of su lphur i c a n d n i t r i c ac ids is s u b j e c t e d t o a n a l t e r n a t i n g c u r r e n t 
in a p l a t i n u m crucible . T h e r e d u c t i o n of n i t r i c ac id , a n d of alkali a n d a m m o n i u m 
ni trates , w a s s t u d i e d b y S. Cooke, J . H . G l a d s t o n e , J . H . K as t i e a n d E . E I v ove , 
O. L o e w , O. L o e w a n d K . Aso, a n d C. F . S c h o n b e i n ; wh i l s t F . C. Ca r t e r , a n d 
G. P . B a x t e r a n d F . L . G r o v e r a d d e d t h a t t h e pur i f ied m e t a l is n o t a t t a c k e d b y 
h o t cone , n i t r i c ac id ; a n d fused a lka l i n i t r a t e s d o n o t a t t a c k t h e m e t a l . C. F r o m m e 
s t u d i e d t h e e lec t rochemica l b e h a v i o u r of n i t r i c ac id t o w a r d s p l a t i n u m — v i d e 
G r o v e ' s cell. C. Mar ie , a n d J . J a n n e k a n d J . Meye r obse rved t h a t h o t , cone , 
n i t r i c ac id , n o t t h e fuming ac id , h a s a d i s t i n c t a c t i o n o n p l a t i n u m ; a n d J . H . G l a d 
s tone a n d A. T r i b e n o t e d t h a t o r d i n a r y n i t r i c ac id h a s n o a c t i o n o n p l a t i n u m , 
w i t h p l a t i n u m c o n t a i n i n g occ luded h y d r o g e n , t h e h y d r o g e n is t u r b u l e n t l y oxi
d ized . C. W i n k l e r obse rved t h a t p l a t i n u m dissolves i n purif ied n i t r i c ac id on ly 
w h e n t h e m e t a l is a l loyed w i t h o t h e r m e t a l s l ike copper , s i lver , gold, l e a d , a n d 
b i s m u t h ; a n d N . T a r u g i obse rved t h a t p l a t i n u m is m o r e or less soluble i n n i t r i c 
ac id w h e n m e r c u r y is p r e s e n t . E . S c h a e r showed t h a t t h e o x i d a t i o n of s o m e 
o rgan ic s u b s t a n c e s b y n i t r i c ac id a n d t h e n i t r a t e s is f a v o u r e d b y t h e p re sence of 
col loidal p l a t i n u m . C. B r o m e i s found t h a t e l e c t rop l a t ed films of p l a t i n u m — 
jj—yth l ine t h i c k — r e s i s t t h e s t r o n g e s t ac ids ; C. K e l l n e r obse rved t h a t ac ids a r e 
a d s o r b e d b y p l a t i n u m b l a c k ; a n d O. L o e w a n d K . Aso n o t e d t h a t t h e r e d u c t i o n 
of n i t r i c ac id t o a m m o n i a i n t h e p resence of d e x t r o s e a n d p l a t i n u m b l ack . 
S. J . G r e e n s t u d i e d t h e r e d u c t i o n of n i t r i c c o m p o u n d s . 

Acco rd ing t o H . B o r n t r a g e r , p l a t i n u m dissolves in a q u a regia w i t h a n excess 
of hyd roch lo r i c ac id t o fo rm h y d r o c h l o r o p l a t i n i c ac id , a n d w i t h a n excess of n i t r i c 
acid , t o fo rm p la t in i c n i t r o s y ! t e t r a c h l o r i d e . S imi l a r r e su l t s w e r e o b t a i n e d w i t h 
m i x t u r e s of n i t r i c a n d h y d r o b r o m i c ac ids . T . A. E d i s o n d i scussed t h e a c t i o n of 
a q u a reg ia on p l a t i n u m . N . A . E . Millon o b s e r v e d t h a t t h e m e t a l does n o t d issolve 
in a q u a regia if n o n i t r o u s ac id is p r e s e n t — v i d e infra, h y d r o c h l o r o p l a t i n i c a c i d — 
a n d if t h e a q u a reg ia c o n t a i n s a l a rge p r o p o r t i o n of a p o t a s s i u m sa l t , t h e a t t a c k is 
g r e a t l y r e t a r d e d . H . D u l l o f o u n d t h a t t h e a t t a c k is a cce l e r a t ed u n d e r p re s s . 
A. Muck le a n d F . W o h l e r f o u n d t h a t a q u a reg ia does n o t d issolve all t h e p l a t i n u m 
f rom a n i r i d i u m - p l a t i n u m a l l o y — m u c h r e m a i n s assoc ia ted w i t h und i s so lved 
i r i d i u m ; a n d J . W . Ma l l e t a lso o b s e r v e d t h a t p l a t i n u m - i r i d i u m a l loys s t r o n g l y 
res is t t h e a c t i o n of a q u a reg ia . C. Claus f o u n d t h a t of t h e p l a t i n u m m e t a l s , pa l l a 
d i u m disso lves m o s t r e a d i l y i n a q u a r eg ia a n d p l a t i n u m comes n e x t . T h e o t h e r 
m e t a l s i n a c o m p a c t s t a t e d o n o t d i sso lve in t h i s ac id . C. R e i n h a r d t sa id t h a t in 
t h e s e cases i t is b e s t t o a l loy t h e m e t a l w i t h z inc , d iges t t h e a l loy i n cold h y d r o 
chlor ic ac id of s p . gr . 1-142, a n d d issolve t h e r e s idue in a q u a regia . 

A c c o r d i n g t o E . D a v y , 1 7 phosphorus c o m b i n e s -with s p o n g y p l a t i n u m in a n 
e v a c u a t e d t u b e c o n s i d e r a b l y be low a r e d - h e a t ; t h e u n i o n is a t t e n d e d b y f lame 
a n d v i v i d i n c a n d e s c e n c e , a n d p l a t i n u m p h o s p h i d e is f o r m e d w h i c h F . W . Cla rke 
a n d O. T . J o s l i n r e p r e s e n t b y P t 3 P 5 . A . G r a n g e r o b s e r v e d t h a t t h e v a p o u r of p h o s 
p h o r u s a t t a c k s finely-divided p l a t i n u m a t 500° ; W . C. H e r a e u s g a v e 600° for 
t h e t e m p , of f o r m a t i o n of p h o s p h i d e w i t h c o m p a c t p l a t i n u m ; a n d W . R . H o d g k i n -
son a n d F . K . S. L o w n d e s f o u n d t h a t a r e d - h o t p l a t i n u m wi re is i m m e d i a t e l y 
d e s t r o y e d b y p h o s p h o r u s v a p o u r . W . B i l t z a n d co -worke r s s t u d i e d t h e e q u i l i b r i u m 
d i a g r a m , w i t h t h e c o m p o u n d s P t P 2 a n d P t 2 0 I V A. J e d e l e o b s e r v e d t h a t t h e 
p l a t i n u m p h o s p h i d e s — P t 2 P , P t P , a n d P t 3 P 5 — a r e v e r y s p a r i n g l y so luble in t h e 
m e t a l , a n d t h e effect of p h o s p h o r u s on t h e y ie ld p o i n t a n d f r a c t u r e i n k g r m s . p e r 
sq . m m . , a n d t h e p e r c e n t a g e e l o n g a t i o n a t r o o m t e m p . , a n d a t 850° a r e i n d i c a t e d 
in T a b l e I I I . H . W . Melvi l le a n d E . B . L u d l a m s t u d i e d t h e c a t a l y t i c effect of 
p l a t i n u m on t h e o x i d a t i o n of p h o s p h o r u s . H . Ie Cha t e l i e r n o t e d t h a t p l a t i n u m 
t h e r m o c o u p l e s a r e spo i l t b y t h e v a p o u r s of p h o s p h o r u s . C. F . S c h o n b e i n f o u n d 
p l a t i n u m b l a c k m a k e s d r y p h o s p h o r u s a t —5° l u m i n e s c e ; a n d H . W . Melvil le a n d 
JEJ. B . L u d l a m s t u d i e d t h e c a t a l y t i c o x i d a t i o n of t h e v a p o u r of p h o s p h o r u s b y p l a t i -
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num. a t 200° . O. J . W a l k e r o b s e r v e d t h a t i n t h e p r e c i p i t a t i o n of c o p p e r o r s i lver 
f rom soln. of t h e i r s a l t s b y p h o s p h o r u s , if a c o n d u c t i n g m e t a l l ike p l a t i n u m be in 
c o n t a c t w i t h t h e p h o s p h o r u s , t h e s i lver o r c o p p e r is depos i t ed o n t h e p l a t i n u m . 
H . Moissan obse rved t h a t w h e n p h o s p h o r u s trifluoride or pentaf luoride is pas sed 
o v e r r e d - h o t s p o n g y p l a t i n u m , s o m e p la t inous phosphopentaf luoride , P t F 2 . P F 3 , 
a n d p h o s p h i d e a r e f o r m e d . EJ. B a u d r i m o n t f o u n d t h a t s p o n g y p l a t i n u m a n d 
p h o s p h o r u s tr ichloride a t 250° f o r m a p l a t i n u m ch lor ide ; J . H . G l a d s t o n e said 
t h a t t h e c o m p a c t m e t a l is n o t a t t a c k e d . W . R . H o d g k i n s o n a n d F . K . S. L o w n d e s 
f o u n d t h a t a r e d - h o t p l a t i n u m wi re in t h e v a p o u r of phosphorus pentachlor ide 
p r o d u c e s a flame, s o m e p h o s p h o r u s is fo rmed , a n d t h i s r e a c t s w i t h t h e m e t a l , 
f o r m i n g a fusible p h o s p h i d e . A c c o r d i n g t o E . B a u d r i m o n t , p h o s p h o r u s p e n t a 
ch lo r ide , a t 200° , a t t a c k s t h e m e t a l , a n d a t a h i g h e r t e m p . , a vo la t i l e c o m p o u n d 
of p l a t i n i c a n d p h o s p h o r i c ch lo r ides is fo rmed . T h e s u b j e c t w a s a lso s t u d i e d b y 
P . Seh t t t zenbe rge r , a n d P . Sch i i t zenbe rge r a n d M. F o n t a i n e . H . G o l d s e h m i d t 
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r 
per cent. 

0 - 2 6 
0 - 1 0 5 
0 - 0 2 5 
0 - 0 0 5 
0 - 0 0 3 
0 -001 
O-0OO 

K i 

Yield 

2 1 - 4 
16 -8 
1 6 - 3 
1 3 - 9 
10 -4 
12 -2 

8 - 7 

>om temperatures 

Fracture 

2R-9 
2 3 - 5 
2 1 - 4 
2 0 - 9 
1 3 - 9 
1 4 - 9 
14-8 

Elongation 

4 - 7 5 
11 -3 
1 9 - 4 
1 1 - 9 
1 4 - 2 
2 4 - 9 
2 7 1 

Yield 

— -

3 - 6 
6 - 2 
5 - 1 

850° 

Fracture 

- -
4 - 2 
7 - 9 
6 - 9 

TCluiigatioii 

6 - 2 
6 1 
O O 

r e p r e s e n t e d t h e r e a c t i o n w i t h c o m p a c t p l a t i n u m POl 5 + P t ^ - P O l 3 + P t Cl2-
W . R a m s a y a n d J . Sh ie lds o b s e r v e d t h a t n o h y d r o g e n is l i be r a t ed b y boi l ing 
p l a t i n u m b lack w i t h a soln. of s o d i u m h y p o p h o s p h i t e owing t o t h e o x y g e n occluded 
by t h e m e t a l . T h e r e a c t i o n w a s s t u d i e d b y A. S i eve r t s , a n d M. Major . A . S ieve r t s 
o b s e r v e d t h a t p l a t i n u m b lack is a c a t a l y s t for t h e o x i d a t i o n of t h e h y p o p h o s p h i t e . 
A. A. V e d e n s k y a n d A. V. F r o s t f o u n d t h a t col loidal p l a t i n u m f a v o u r s t h e o x i d a t i o n 
of p h o s p h o r o u s ac id . F . l^oessner s t u d i e d t h e a c t i o n of h y p o p h o s p h o r o u s ac id . 
R . E . B a r n e t t n o t e d t h a t p l a t i n u m p y r o p h o s p h a t e is f o r m e d w h e n t h e m e t a l is 
h e a t e d w i t h p h o s p h o r u s pentox ide in o x y g e n . A c c o r d i n g t o O. H u t t n e r , a h o t , 
cone . so ln . of phosphor ic ac id a t t a c k s p l a t i n u m i n a i r , b u t n o t if a i r be exc luded . 
C. W . J u r i s c h a l so n o t i c e d t h a t m o l t e n p h o s p h o r i c ac id a t t a c k s p l a t i n u m . B . Pe l le -
t i e r obse rved t h a t glacial p h o s p h o r i c ac id a t t a c k s p l a t i n u m in t h e p resence of c a r b o n . 
M. S c h m o g e r f o u n d t h a t p l a t i n u m cruc ib les a r e n o t a t t a c k e d a t a r e d - h e a t b y 
m a g n e s i u m pyrophosphate , b u t if r e d u c i n g c o n d i t i o n s a r e p r e s e n t , W . C. H e r a e u s 
o b s e r v e d t h a t t h e m e t a l is d i s i n t e g r a t e d a t 900° . T h e s u b j e c t w a s d iscussed b y 
G. E . F . L u n d e l l a n d J . 1. H o f f m a n . 

A. F . Geh l en 1 8 o b s e r v e d t h a t w h e n s p o n g y p l a t i n u m is h e a t e d w i t h arsenic , 
t h e c o m b i n a t i o n is a t t e n d e d b y v i v i d i n c a n d e s c e n c e ; L . W o h l e r p r e p a r e d P t A s 2 ; 
a n d W . R . H o d g k i n s o n a n d F . K . S. !Lowndes f o u n d t h a t a r e d - h o t p l a t i n u m wire 
is i m m e d i a t e l y fused w h e n i n c o n t a c t w i t h a r sen ic—v ide 9 . 5 1 , 10. A. F . Gehlen 
found t h a t n e i t h e r arsenic tr ioxide n o r arsen ic ac id e x e r t s a n y a c t i o n on t h e 
m e t a l — v i d e 9 . 5 1 , IO. E . M u l d e r o b s e r v e d t h a t p l a t i n u m b l ack t r a n s f o r m s arsenic 
t r i ox ide i n a q . so ln . i n t o a r sen ic p e n t o x i d e , a n d C. E n g l e r a n d L . W o h l e r a d d e d t h a t 
t h i s occu r s in t h e a b s e n c e of a i r o w i n g t o t h e a b s o r b e d o x y g e n . J . H . G l a d s t o n e 
a n d A. T r i b e o b s e r v e d t h e r e d u c t i o n of a r s en ious ac id in a q . soln. t o a rsen ic b y 
h y d r o g e n i z e d p l a t i n u m . H . E . P a t t e n o b s e r v e d t h a t p l a t i n u m is b l a c k e n e d b y 
arsenic tr ichloride ; a n d L . K a h l e n b e r g a n d J . V . S te in le obse rved n o r eac t ion 
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w i t h a r sen ic t r i ch lo r ide a n d p l a t i n u m a t o r d i n a r y t e m p , or a t 100°. A. F . Geh len , 
a n d F . Ross le r obse rved t h a t a n t i m o n y r e a c t s w h e n i t is h e a t e d w i t h p la t inum 
v e r y m u c h a s does a r sen ic , a n d t h e a l loys w e r e s t u d i e d b y V. A . Nemiloff a n d 
M. M. Voronoff, a n d T . J . P o p p e m a a n d F . M. J a g e r — v i d e 9 . 52 , 9 ; a n d H . E . P a t t e n 
f o u n d t h a t t h e m e t a l is n o t a t t a c k e d b y a n t i m o n y pentachlor ide . A . F . Geh len , 
C T . H e y c o c k a n d F . H . Nevi l le , a n d F . Ross le r a l so n o t e d t h a t b i s m u t h r e a d i l y 
u n i t e s w i t h p l a t i n u m w h e n a m i x t u r e of t h e t w o e l e m e n t s is h e a t e d — v i d e 9 . 5 3 , 7. 
F o r t h e a c t i o n of b i s m u t h ox ide , vide infra. F . E . B r o w n a n d J . E . S n y d e r f o u n d 
t h a t v a n a d i u m oxytr ichlor ide h a s n o a c t i o n o n p l a t i n u m . 

J . B . J . D . B o u s s i n g a u l t , 1 9 a n d A . Colson f o u n d t h a t a t a r e d - h e a t p l a t i n u m 
does n o t u n i t e w i t h carbon . N . W . F i s che r o b s e r v e d t h a t i n t h e i n n e r c o n e of 
t h e flame of a s p i r i t - l a m p , t h e sur face of t h e m e t a l is co r roded . R . C h e n e v i x a n d 
H . V. Collet-JJescoti ls f ound t h a t in a h i g h t e m p , fu rnace , p l a t i n u m fo rms a fusible 
c a rb ide , a n d J . B . J . D . B o u s s i n g a u l t sugges t ed t h a t t h e p re sence of s i l icon f a v o u r s 
t h e b r e a k d o w n of p l a t i n u m u n d e r t h e s e cond i t i ons . A . B . Griffiths, a n d A. R e m o n t 
a lso n o t e d t h a t p l a t i n u m is a t t a c k e d b y c a r b o n a t a r e d - h e a t — v i d e 5 . 39 , 20. 
F . E . C a r t e r obse rved n o se r ious c o n t a m i n a t i o n w h e n c a s t in g r a p h i t e m o u l d s , 
b u t t h e m e t a l e v e n be low t h e m . p . r ead i ly t a k e s u p c a r b o n , a n d o n cool ing, t h e 
c a r b o n se t t l e s o u t b e t w e e n t h e c r y s t a l g r a in s m a k i n g t h e m e t a l b r i t t l e a n d d a r k e r 
in colour . T h e diffusion of c a r b o n i n p l a t i n u m w a s s t u d i e d b y G. T a m m a n n a n d 
K . S c h o n e r t . F . W o h l e r n o t e d t h a t t h e p re sence of p l a t i n u m increases t h e c o m 
b u s t i b i l i t y of c a r b o n . H . W o l b l i n g s t u d i e d t h e a b s o r p t i o n of p l a t i n u m b y a c t i v e 
c a r b o n . M. W . T r a v e r s n o t e d t h e a b s o r p t i o n of c a r b o n b y s p l u t t e r e d p l a t i n u m ; 
a n d W . P . W h i t e , t h e a b s o r p t i o n of i m p u r i t i e s b y p l a t i n u m a t a h i g h t e m p . 
M. S. B e l e n k y a n d co-workers , a n d S. L e w i n a a n d co -worke r s , s t u d i e d a c t i v a t e d 
c a r b o n me ta l l i zed -with p l a t i n u m . 

T h e a c t i o n of carbon m o n o x i d e o n p l a t i n u m h a s b e e n d i scussed , 5 . 39 , 27 . 
W . D a v i e s obse rved t h a t c o m b u s t i o n beg ins a t 400° . A . S i eve r t s a n d E . J u r i s c h 
found t h a t c a r b o n m o n o x i d e a t 1136° is i n so lub le i n c o m p a c t p l a t i n u m ; a n d 
E . H a r b e c k , a n d E . H a r b e c k a n d G. L u n g e , t h o u g h t t h a t w i t h p l a t i n u m b l ack 
a def ini te c o m p o u n d of c a r b o n m o n o x i d e is fo rmed , b e c a u s e t h e 60 vols , of c a r b o n 
m o n o x i d e a b s o r b e d a t o r d i n a r y t e m p , a r e s u d d e n l y l i b e r a t e d a t 250° . B . W . B r a d f o r d 
s t u d i e d t h e t h e r m i o n i c emiss ion d u r i n g t h e o x i d a t i o n of c a r b o n m o n o x i d e . 
H . S. T a y l o r a n d R . M. B u r n s s h o w e d t h a t a t 25° , 110°, a n d 218°, 1 vo l . of 
s p o n g y p l a t i n u m a b s o r b e d , r e spec t ive ly , 1-20, 0 8 5 , a n d 0*45 vo l . of c a r b o n 
m o n o x i d e , a n d a t 25° a n d 110°, p l a t i n u m b l a c k a b s o r b e d , r e spec t ive ly , 18*0 a n d 
19*7 vols , of c a r b o n m o n o x i d e . A . F . B e n t o n sa id t h a t a t 25°, a n d 1 a t m . p res s . , 
p l a t i n u m b l a c k a b s o r b e d 37-8 vols , of c a r b o n m o n o x i d e . B . D e l a c h a n a l o b s e r v e d 
t h a t 3*19 t o 4*05 c.c. of c a r b o n m o n o x i d e w e r e a b s o r b e d b y a b o u t 15O g r m s . of 
c o m m e r c i a l p l a t i n u m . A. O s a w a obse rved t h a t t h e a r r a n g e m e n t of t h e a t o m s in 
t h e space - l a t t i c e of p l a t i n u m b l a c k is n o t affected b y t h e a b s o r p t i o n of c a r b o n 
m o n o x i d e , b u t t h e r e is a l i nea r e x p a n s i o n of 2*8 p e r c e n t . C. P a a l s h o w e d t h a t 
c a r b o n m o n o x i d e is ox id ized a t o r d i n a r y t e m p , i n t h e p r e s e n c e of a soln . of col loidal 
p l a t i n u m . K . A. H o f m a n n a n d O. S c h n e i d e r f o u n d t h a t t h e c a t a l y t i c a c t i v i t y 
of t h e p l a t i n u m m e t a l s in t h e o x i d a t i o n of c a r b o n m o n o x i d e i n t h e p r e sence of a 
soln. of s o d i u m ch lo ra t e , dec reases i n t h e o r d e r Os, R h , A u , P t , R u , P d , I r , a n d A g . 
F . P . B o w d e n a n d E . K . R i d e a l , A . H o c a r t , W . D a v i e s , a n d A . E . Mi tche l l a n d 
A. ~Li. Mar sha l l d i scussed t h e sub j ec t . G. I . F i n c h a n d D . L . H o d g e , A . S. G i n s b e r g 
a n d A. P . Ivanoff, G. M. S c h w a b , a n d C. R . P r i c h a r d a n d C. N . H i n s h e l w o o d 
s t u d i e d t h e effect of t h e p r e sence of o t h e r m e t a l s . D . T o m m a s i , F . H . P o l l a r d , 
A. d e H e m p t i n n e , J . C. S t i m s o n , G. I . F i n c h a n d J . C. S t i m s o n , a n d Xi. M o n d a n d 
co -worke r s obse rved t h e a b s o r p t i o n of a l i t t l e c a r b o n m o n o x i d e . T h e s u b j e c t w a s 
s t u d i e d b y I . L a n g m u i r , A. J . F . d e S i lva , P . V. M c K i n n e y a n d E . F . Morfit , 
B . S. S r i k a n t a n , a n d W . G. P a l m e r . I . L . Bel l f o u n d t h a t c a r b o n m o n o x i d e is 
n o t d e c o m p o s e d w h e n i t is h e a t e d w i t h p l a t i n u m ; G. Orloff n o t e d t h e p y r o g e n e t i c 
o x i d a t i o n of c a r b o n m o n o x i d e a n d h y d r o g e n in c o n t a c t w i t h p l a t i n u m . Li. W o h l e r 
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obse rved t h a t i n a m i x t u r e of h y d r o g e n a n d c a r b o n m o n o x i d e , t h e fo rmer gas is 
ox id ized i n t h e p r e sence of p l a t i n u m b l a c k m o r e r a p i d l y t h a n t h e l a t t e r . T h e 
sub j ec t w a s s t u d i e d b y W . D a v i e s . H . B . D i x o n f o u n d t h a t d r y c a r b o n m o n o x i d e 
is c o m p l e t e l y ox id ized i n t h e p r e sence of d r y o x y g e n a n d a g lowing p l a t i n u m 
wire . M. T r a u b e n o t e d t h a t s o m e h y d r o g e n d i o x i d e is f o r m e d w h e n m o i s t c a r b o n 
m o n o x i d e is ox id ized i n t h e p r e sence of p l a t i n u m . J . J . Coqui l l ion s t u d i e d t h e 
a c t i o n of p l a t i n u m on a m i x t u r e of w a t e r v a p o u r a n d c a r b o n m o n o x i d e . E . von 
Meyer , a n d M. F a r a d a y n o t e d t h a t c a r b o n m o n o x i d e r e t a r d s t h e a c t i v i t y of 
p l a t i n u m o n a m i x t u r e of h y d r o g e n a n d o x y g e n . P . S a b a t i e r a n d J . B . Sen-
d e r e n s o b s e r v e d t h a t p l a t i n u m be low 420° does n o t i n d u c e t h e h y d r o g e n i z a t i o n 
of c a r b o n m o n o x i d e t o m e t h a n e . T h e r e a c t i o n w a s s t u d i e d b y E . F . A r m s t r o n g 
a n d T . P . H i l d i t c h . G. O. K e m p o b s e r v e d t h a t i n t h e p re sence of p l a t i n u m , 
c a r b o n m o n o x i d e is ox id ized b y n i t r o u s ox ide f o r m i n g n i t r o g e n a n d c a r b o n 
d iox ide . A . BaikofE f o u n d t h a t t h e p l a t i n u m t h e r m o c o u p l e , i n a g a s f lame, 
d i s t u r b s t h e e q u i l i b r i u m of t h e gases . F . F i s c h e r a n d co -worke r s c o m p a r e d t h e 
a c t i v i t y of t h e p l a t i n u m m e t a l s i n t h e h y d r o g e n a t i o n of c a r b o n m o n o x i d e t o 
m e t h a n e ; a n d V. Voorhees a n d R . A d a m s , t h e p l a t i n u m ox ides w i t h p l a t i n u m 
b lack . A. G u t b i e r a n d W . Sch ie fe rdecker s t u d i e d t h e a c t i o n of h y d r o g e n on 
c a r b o n d iox ide in t h e p re sence of p l a t i n u m . A c c o r d i n g t o P . Sch i i t zenbe rge r , a n d 
W . P u l l i n g e r a m i x t u r e of c a r b o n m o n o x i d e a n d ch lo r ine fo rms p l a t i n u m car -
b o n y l ch lo r ides w i t h h e a t e d p l a t i n u m . L . M o n d a n d co -worke r s o b s e r v e d t h a t a 
l i t t le c a r b o n dioxide is a b s o r b e d b y p l a t i n u m . H . S. T a y l o r a n d R . M. B u r n s 
obse rved t h a t a t 25°, 110°, a n d 218°, 5 g r m s . of s p o n g y p l a t i n u m a b s o r b e d , respec
t ive ly , 3-30, 2'6O, a n d 2*10 c.c. of c a r b o n d i o x i d e , i n al l cases less t h a n 0-05 vol . 
pe r vo l . of p l a t i n u m ; w i t h p l a t i n u m b l a c k a t 25° a n d 110°, 1-70 a n d 0-85 vols , of 
c a r b o n d i o x i d e w e r e a b s o r b e d r e spec t ive ly . O b s e r v a t i o n s -were a lso m a d e b y 
A. F . B e n t o n , J . C. S t i m s o n , G. I . F i n c h a n d J . C. S t i m s o n , a n d L . H . R e y e r s o n a n d 
L . E . S w e a r i n g e n ; a n d B . D e l a c h a n a l f o u n d t h a t 0-51 t o 0 7 0 c.c. of c a r b o n d iox ide 
was a b s o r b e d b y a b o u t 150 g r m s . of c o m m e r c i a l p l a t i n u m . G. B . T a y l o r a n d 
co-workers g a v e a p p r o x i m a t e l y 25 ,000 cals . for t h e h e a t of a d s o r p t i o n . I I . D o b r e t s -
berger s t u d i e d t h e effect of a b s o r b e d c a r b o n d i o x i d e on t h e h i g h - f r e q u e n c y resis t 
ance of p l a t i n u m . A. M o r r e n f o u n d t h a t a t a w h i t e - h e a t p l a t i n u m d e c o m p o s e s 
c a r b o n d iox ide ; a n d W. M u t h m a n n a n d A . S c h a i d h a u f , t h a t p l a t i n u m inf luences 
t h e d i s soc ia t ion of c a r b o n d i o x i d e in t h e h i g h - t e n s i o n a r c . T . B e r g m a n obse rved 
t h a t c a r b o n i c ac id does n o t a t t a c k p l a t i n u m . B . S. S r i k a n t a n , a n d I . I^angmui r 
s t u d i e d t h e c a t a l y t i c d e c o m p o s i t i o n of c a r b o n d iox ide a n d w a t e r b y p l a t i n u m . 
Accord ing t o P . S a b a t i e r a n d J . B. S e n d e r e n s , p l a t i n u m be low 420° does n o t i nduce 
t h e h y d r o g e n i z a t i o n of c a r b o n d i o x i d e t o m e t h a n e . C. R . P r i c h a r d a n d C N . H i n -
shelwood, B . S. S r i k a n t a n , M. T e m k i n a n d E . M i k h a i l o v a , a n d L . D u p a r c a n d 
co-workers s t u d i e d t h e r e d u c t i o n of c a r b o n d i o x i d e in t h e p r e sence of p l a t i n u m 
as c a t a l y s t . J . H . R o b e r t s o n f o u n d t h a t d r y carbony l chlor ide is a useful r e a g e n t 
for t h e vo l a t i l i z a t i on of t h e p l a t i n u m m e t a l s ; t h e o p t i m u m t e m p , is a b o u t 500° . 
B . S. S r i k a n t a n s t u d i e d t h e r e a c t i o n s H 2 H - C O 2 = C O - I - I I 2 O in t h e p r e sence of 
p l a t i n u m . J . M i l b a u e r a n d J . D o s k a r s t u d i e d t h e c a t a l y t i c a c t i o n of p l a t i n u m on 
t h e o x i d a t i o n of carbon d isu lphide b y s u l p h u r i c ac id ; a n d J . Mi lbauer , i t s ac t ion 
on t h e d e c o m p o s i t i o n of carbony l su lphide . J . B . D u m a s f o u n d t h a t SUlpho-
carbonates i n t h e p r e sence of s p o n g y p l a t i n u m a r e i m m e d i a t e l y d e c o m p o s e d in a i r 
a n d w a t e r . 

W . W . R a n d a l l f o u n d t h a t m e t h a n e does n o t diffuse t h r o u g h h e a t e d p l a t i n u m . 
W . P . Y a n t a n d C. O. H a w k s t u d i e d t h e effect of p l a t i n u m in t h e o x i d a t i o n of 
m e t h a n e . A c c o r d i n g t o H . S. T a y l o r a n d R . M. B u r n s , a t 25°, 110°, a n d 218°, 
one g r a m of s p o n g y p l a t i n u m a b s o r b s r e spec t ive ly , 3*45, 2*60, a n d 2*05 c.c. of 
e thy l ene , o r less t h a n 0*05 vo l . of g a s p e r vo l . of p l a t i n u m ; a n d a t 25°, a n d 110° 
wi th p l a t i n u m b lack , r e spec t ive ly , 7*70 a n d 6-00 vols , of g a s p e r vol . of m e t a l a re 
abso rbed . M. F a r a d a y n o t e d t h a t , l ike c a r b o n m o n o x i d e , e t h y l e n e r e t a r d s t h e 
a c t i v i t y of p l a t i n u m in a m i x t u r e of h y d r o g e n a n d o x y g e n . V. N . Morr is a n d 
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Ja. H . R e y e r s o n , a n d Li. H . R e y e r s o n a n d L . E . S w e a r i n g e n s t u d i e d t h e a d s o r p t i o n 
of m e t h a n e a n d e t h y l e n e . P . S a b a t i e r a n d J . B . S e n d e r e n s o b s e r v e d n o c a t a l y t i c 
a c t i o n of finely-divided p l a t i n u m i n t h e t h e r m a l d e c o m p o s i t i o n of e t h y l e n e . 
K . S. A b l e z o v a a n d S. Z . R o g i n s k y , O. Beeck , M. T a u b e r , O. S c h m i d t , J . Ecke l l , 
R . B u r s t e i n a n d A. F r u m k i n , A. W . Gauge r , G. B . T a y l o r a n d co-workers , G. B r e d i g 
a n d R . Allolio, B . B r u n s a n d K . Ab lezova , a n d K . B e n n e w i t z a n d W . N e u m a n n 
s t u d i e d t h e h y d r o g e n a t i o n of e t h y l e n e w i t h a p l a t i n u m c a t a l y s t ; R . C. Can te lo , 
a n d M. T a u b e r , s t u d i e d t h e d e c o m p o s i t i o n of e t h y l e n e a n d e t h a n e i n t h e p r e sence 
of p l a t i n u m ; I . E . Adaduroff , t h e d e h y d r o g e n a t i o n of cycZoparafflnS ; a n d 
H . W . U n d e r w o o d , S. !Lenher, S. L e n h e r a n d I . R . McHaffie, J . E r r e r a a n d V . H e n r i , 
N . P . Ze l insky a n d M. D . T u r o w a - P o l l a k , G. L u n g e a n d J . Akunoff, W . D . B a n 
croft a n d A . B . George , a n d R . H . M c K e e a n d F . A . S t r a u s s , p l a t i n u m a s a c a t a l y s t 
in gene ra l h y d r o g e n a t i o n s — e . g . H , v o n E u l e r a n d A. Oe lander , w i t h fo rmic ac id ; 
P . d e Wi lde , C. P a a l a n d A . S c h w a r z , C. P a a l a n d C. H o h e n e g g e r , a n d W . Caro 
found t h a t in t h e p re sence of h y d r o g e n a n d col loidal soln . of p l a t i n u m , e t h y l e n e 
is r e d u c e d t o e t h a n e ; a n d a c e t y l e n e t o e t h y l e n e a n d e t h a n e ; G. V a v o n , t h e 
h y d r o g e n a t i o n of l i m o n e n e ; R . F o r t a n d C. N . H i n s h e l w o o d , t h e o x i d a t i o n of 
b e n z e n e , a n d W . G. P a l m e r s t u d i e d t h e a d s o r p t i o n of b e n z e n e b y p l a t i n u m , 
J . W . S m i t h , b y a m a l g a m a t e d p l a t i n u m ; R . C. K i r k a n d W . E . B r a d t , t h e e lec t ro-
o x i d a t i o n of t o luene ; a n d N . D . Ze l insky a n d co-workers , t h e h y d r o g e n a t i o n of 
benzene , a n d t h e d e h y d r o g e n a t i o n of h e x a m e t h y l e n e . E . W . R . S teac ie a n d R . M o r t o n 
s t u d i e d t h e t h e r m a l d e c o m p o s i t i o n of propaldehyde ; a n d H . A. Tay lo r , t h e 
decompos i t i on of a c e t o n e i n c o n t a c t w i t h p l a t i n u m . J . J . R e d w o o d , a n d J . H . Vogel 
n o t e d t h a t t h e a c e t y l e n e flame inc reases t h e w e i g h t of a p l a t i n u m cruc ib le b y 
c a r b o n i z a t i o n . O. Ange lucc i f o u n d s p o n g y p l a t i n u m f a v o u r s t h e f o r m a t i o n of 
a m m o n i u m c a r b o n a t e f rom a c e t y l e n e a n d n i t r i c ox ide a t 800° . E . T i e d e a n d 
W . J e n i s c h e x a m i n e d t h e inf luence of p l a t i n u m i n t h e p y r o g e n i c d e c o m p o s i t i o n 
of a c e t y l e n e . I . H o r i u t i a n d M. P o l a n y i o b s e r v e d a n e x c h a n g e of H 2 a n d H 1 i n 
H 2

2 0 , C 2 H 4 a n d in C 6 H 6 a t 80° , b u t n o t a t r o o m t e m p . T h e inc rease in w e i g h t w h i c h 
occurs w h e n p l a t i n u m cruc ib les a r e h e a t e d in c o a l - g a s w a s o b s e r v e d b y T . W i I m , 

F . Myl ius a n d C. H u t t n e r , a n d A . R e m o n t ; a n d o b s e r v a t i o n s on t h e s u b j e c t were 
also m a d e b y S. K e r n , P . S c h u t z e n b e r g e r a n d A . Colson, A . Colson, C. L . B e r t h o l l e t , 
C G. M e m m i n g e r , T . K a r i y o n e , J . B . J . D . B o u s s i n g a u l t , V . Meyer , a n d 
A. B . Griffiths. E . B . M a x t e d a n d V . S t o n e s t u d i e d h y d r o g e n a t i o n of c ro ton ic , 
oleic, a n d benzoic ac id s . A c c o r d i n g t o T . W i I m , t h e a c t i o n of p l a t i n u m o n coal -gas 
differs f rom t h a t of p a l l a d i u m o n t h e one h a n d , a n d of r h o d i u m o n t h e o t h e r . On ly 
a f te r a long t i m e c a n a n y d e p o s i t i o n of c a r b o n be obse rved , w h i c h t h e n t a k e s p l ace 
o n t h e m a r g i n of t h e p l a t i n u m , w h i l s t t h e m i d d l e m a i n t a i n s i t s g r e y me ta l l i c 
a p p e a r a n c e , n o r does a n y a l t e r a t i o n in vo l . occur . I n one case , w h e n t h e a c t i o n 
h a d g o n e o n for a n h o u r a n d a half, t h e w e i g h t of t h e m e t a l h a d inc reased b y 
3-28 p e r cen t . , t h e f o r m u l a P t C r e q u i r i n g 5-7 p e r c e n t , of c a r b o n . O n e x p o s u r e t o 
t h e a i r , t h e c o n t e n t s of t h e vessel u n d e r w e n t n o c h a n g e , b u t o n p a s s i n g a c u r r e n t 
of a i r o v e r t h e h e a t e d m a s s , t h e c a r b o n w a s c o m p l e t e l y b u r n t . P l a t i n u m , t h e r e 
fore, a p p e a r s t o p r o d u c e a s e p a r a t i o n of c a r b o n b y c o n t a c t a c t i on , a s in t h e case of 
p a l l a d i u m , b u t , u n l i k e t h e l a t t e r , t h e c a r b o n is d e p o s i t e d in t h e p o r e s of t h e m e t a l 
w i t h o u t c h a n g i n g i t s v o l u m e , a n d n o t on t h e s u r r o u n d i n g wal ls of t h e c ruc ib le , 
wh i l s t r h o d i u m fo rms a loose c o m b i n a t i o n w i t h t h e e l e m e n t . R . J . W y s o r f o u n d 
t h e cor ros ion of p l a t i n u m c ruc ib l e s is less w i t h a M e k e r b u r n e r t h a n w i t h a b u n s e n 
b u r n e r . O . X*. E r d m a n n d i scussed t h e g r e y film f o r m e d w h e n p l a t i n u m is h e a t e d 
on ly in a n ox id iz ing flame. 

The catalytic hydrogenation, oxidation, and dehydrogenization of hydrocarbons, 
etc. , -was studied b y F . Bellamy, M. Bodenstein, B . Bruns a n d K . Ablezova, W. Caro, 
JT. <J. Coquillion, J . J . Coquillion a n d J". Henr ivaux , N . Demjanofif and M. Dojarenko, 
M. Faillebin, A. S. Ginsberg, E . Harbeck and G. Lunge, C. Harr ies and K . Gott lob, 
G. S. Hiers and B . Adams, E . W. Leitz and F . Seitz, V. B . Lewes, G. Lunge and J". Akunoff, 
B-. F . Marchand, E . B . Maxted and C. H . Moon, C. H . Neilson, C. Paa l and W. H a r t m a n n , 
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E. C. "Phillips, P . Sabat ier a n d J . S. Senderens , O. Schmidt , A . Schwarz , H . Wie land , P . de 
Wildo, R. Wi l l s ta t ter a n d D . H a t t , a n d N . D . Zel insky ; A . A . Ba land in , cyc lohexane ; alde
h y d e s a n d ke tones , A . Br inghent i , P . Sabat ier a n d J . B . Senderens , A. Sk i ta a n d W . A. Meyer, 
A . Tril lat , a n d G. V a v o n ; a lcohols , E . Bje louss , A . Br inghent i , J . W . DOberoiner, S. Fok in , 
A. Glaessner, E . E . Gorup-Bosanez , E . Gr imaux , S. F . H e r m b s t a d t , J . v o n Liebig, 
M. Martens , E . OrlofF, L o r d R a y l e i g h a n d W . R a m s a y , P . Sabat ier a n d J . B . Senderens , 
O. Schmidt , C. E . Schonbe in , E . Sell , a n d A. Tri l lat ; organic ac ids a n d sa l t s , H . Behrens , 
C. F . Boehringer , «T. Boeseken , B . F . Brunei , C. D i t t r i ch , J . W . Dobereiner , E . Fischer, 
S. F o k i n , O. Loew, O. L o e w a n d K. A s o , N . A . E . Mil lon a n d J". B e i s e t , C. P a a l a n d co
workers , F . B u s s , P . Sabat ier a n d co-workers , A . Schwarz , F . W . Schweiggor-Seidel , 
O. SuIc, V . Vrabely , a n d N . D . Ze l insky a n d N . Gl inka; sugars a n d s tarches , J . W . !Dobereiner, 
C. H . Ne i l son , F . P l z a k a n d B . Hxisek, B . B a y m a n a n d O. SuIc, M. Traube , a n d B . Von-
dracok ; n i trogen c o m p o u n d s , H . D e b u s , H . G. D e n h a m , K. E l b s , J . BT. Gladstone , C. Paa l 
a n d J . Gerum, J . D . Riedol , H . J . S. Sand , J . M. T h o m s o n , a n d A. Tri l lat ; a n d various 
other organic c o m p o u n d s , M. Ascol i a n d G. Izar, G. Bredig a n d F . Sommer , C. F o a a n d 
A. A g g a z z o t t i , S. F o k i n , E . K n o e v e n a g e l a n d A . T o m a s c z e w s k y , W . K n o p , B . Lespieau 
and G. V a v o n , L. L iebermann, O. Loew, B . Maj ima, C. H . Ne i l son , L. P incussohn , E . Schaor, 
A. Ski ta , A . Sk i ta a n d H . H . Franke , O. Stark, J . Tafel a n d K. N a u m a n n , M. Traube , 
G. V a v o n , C. O. Weber , R . Wi l l s ta t ter a n d co-workers , a n d E . Windisch . 

I i . N e u m a n n a n d E . A l t m a n n s t u d i e d t h e c a t a l y t i c effect of p l a t i n u m i n t h e 
a c t i o n of h y d r o g e n o n carbon disulphide . W . R . H o d g k i n s o n a n d F . K . S. L o w n d e s 
found t h a t a r e d - h o t p l a t i n u m wi re in t h e v a p o u r of carbon tetrachlor ide b r e a k s 
u p t h e c o m p o u n d i n t o ch lo r ine , c a r b o n , e t c . P . Sch i i t z enbe rge r f o u n d t h a t w h e n 
c y a n o g e n is p a s s e d o v e r h e a t e d p l a t i n u m , p l a t i n u m c a r b i d e a n d n i t r o g e n a r e fo rmed , 
if. B . D i x o n o b s e r v e d t h a t r e d - h o t p l a t i n u m f a v o u r s t h e o x i d a t i o n of c y a n o g e n 
t o c a r b o n d iox ide . H . S inozak i a n d R . I I a r a s t u d i e d t h e o x i d a t i o n of hydrocyan ic 
acid. M o l t e n p o t a s s i u m cyan ide w a s found b y L . G m e l i n t o a t t a c k p l a t i n u m 
cruc ib les f o r m i n g a p o t a s s i u m p l a t i n o u s c y a n i d e ; a n d H . S t . C. I>eville a n d 
H . JDebray o b s e r v e d t h a t w h e n p o t a s s i u m c y a n i d e is h e a t e d w i t h p l a t i n u m b l ack , 
a t 500° t o 600° , t h e m a i n r e a c t i o n is s y m b o l i z e d : 4 K C y + 2 H 2 O + P t = K 2 P t C y 4 
+ 2 K O H + H 2 ; a n d a boi l ing , c o n e . so ln . of p o t a s s i u m c y a n i d e a t t a c k s t h e m e t a l , 
fo rming t h e s a m e c o m p l e x sa l t . H . Ross l e r o b s e r v e d n o a c t i o n w i t h a q . soln. of 
p o t a s s i u m c y a n i d e on p l a t i n u m ; a n d A. B r o c h e t a n d J . P e t i t o b s e r v e d t h a t in 
t h e cold t h e so lub i l i ty of p l a t i n u m is ni l , b u t d i s so lu t ion c o m m e n c e s a t a b o u t 
100°. A c c o r d i n g t o F . Glaser , t h e d i s so lu t ion of p l a t i n u m does n o t occur w h e n 
m e r c u r y is be ing e l ec t rodepos i t ed f rom p o t a s s i u m c y a n i d e soln . c o n t a i n i n g 
su lphu r i c ac id , p o t a s s i u m s u l p h a t e , h y d r o c y a n i c ac id or a m m o n i u m c y a n i d e w h e n 
t h e t e m p , is low, s a y 15° t o 20°, a n d t h e c u r r e n t is w e a k . T h e d i s so lu t ion of p l a t i n u m 
in soln. of p o t a s s i u m c y a n i d e occu r s a t a h i g h e r t e m p . , s a y 25° t o 30° . P l a t i n u m 
dissolves in soln . of p o t a s s i u m c y a n i d e in t h e a b s e n c e of o x y g e n , a n d h y d r o g e n 
is evo lved . T h e so lub i l i ty is v e r y s m a l l i n t h e cold , b u t is i nc reased b y a rise of 
t e m p . , o r b y t h e p re sence of s o d i u m o r p o t a s s i u m a m a l g a m . L». W o h l e r obse rved 
t h a t w i t h p l a t i n u m b l ack t h e so lub i l i ty is f a v o u r e d b y o x y g e n , or h y d r o g e n d iox ide . 
H. S t . C. Devi l le a n d H . D e b r a y found t h a t m e r c u r y is n o t p r e c i p i t a t e d by p l a t i n u m 
from a boi l ing a q . soln . of mercur ic c y a n i d e , b u t if a l i t t l e p o t a s s i u m c y a n i d e is 
X>resent, m e r c u r y is depos i t ed a n d i t c o m b i n e s w i t h t h e p l a t i n u m . C. Mar ie obse rved 
t h a t p l a t i n u m is a t t a c k e d b y a 12 p e r c e n t . soln . of p o t a s s i u m ferrocyanide in a 
2 p e r c e n t . soln . of s o d i u m h y d r o x i d e . G. J u s t n o t e d t h e c a t a l y t i c o x i d a t i o n of 
f e r rocyan ides i n a lka l i ne soln . b y p l a t i n u m . S. Cooke, J . H . G l a d s t o n e , a n d 
G. J u s t n o t e d t h e r e d u c t i o n of p o t a s s i u m ferr icyanide b y h y d r o g e n i z e d p l a t i n u m . 
C. Mar ie o b s e r v e d t h a t a n a lka l ine soln . of p o t a s s i u m fe r r i cyan ide s lowly a t t a c k s 
p l a t i n u m . E . R a u b s t u d i e d t h e a c t i o n of on ion , leek, a n d m u s t a r d ju ices . 

A . T r i l l a t s t u d i e d v a r i o u s r e a c t i o n s c a t a l y z e d b y a h o t sp i ra l of p l a t i n u m ; 
G. F . H u t t i g a n d E . W e i s s b e r g e r s t u d i e d t h e c a t a l y t i c d e c o m p o s i t i o n of m e t h y l 
a l coho l b y p l a t i n u m ; a n d B . S. S r i k a n t a n , t h e efficiency of p l a t i n u m as a c a t a l y s t . 
W . G. P a l m e r s t u d i e d t h e a d s o r p t i o n of e thy l a l coho l b y p l a t i n u m . E . Muller 
a n d K . S c h w a b e s t u d i e d t h e o x i d a t i o n of e t h y l a lcohol b y a p l a t i n u m c a t a l y s t , 
a n d L . B . L o e b , t h e h e a t of o x i d a t i o n . A . B r i n g h e n t i f o u n d t h a t a lka l ine soln. of 
t h e a lcohols , o r so ln . of s o d i u m m e t h o x i d e , e t h o x i d e , a n d n - p r o p o x i d e a r e c a t a l y t i -
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ca l ly ox id ized in t h e p re sence of p l a t i n u m . W a t e r r e t a r d s t h e a c t i v i t y of t h e 
c a t a l y s t o n t h e a lkox ides . A n e.m.f. is d e v e l o p e d w h e n e lec t rodes of p l a t i n i z e d 
a n d s m o o t h p l a t i n u m a r e d i p p e d in a n alcohol ic soln. of s o d i u m a lkox ide . M. T a u b e r 
s t u d i e d t h e vo l t a i c p o t e n t i a l of p l a t i n u m d u r i n g h y d r o g e n a t i o n s , a n d R . K o p p e n , 
t h e effect of t h e s u b s t a n c e s u p p o r t i n g t h e p l a t i n u m o n i t s c a t a l y t i c a c t i o n . 
M. S. Pla tonoff s t u d i e d t h e a d s o r p t i o n of fumar i c , ma le ic , i t acon ic , mesoconic , a n d 
c i t r acon i c ac ids . B . B r u n s a n d co -worke r s s t u d i e d t h e f o r m a t i o n of ac id ox ides 
on t h e surface of p l a t in i zed c h a r c o a l ; E . B . M a x t e d a n d V. S t o n e , t h e po i son ing 
of t h e c a t a l y s t . W . E . G r o v e a n d A. S. L o e v e n h a u t sa id t h a t t h e s u p p o s e d h y d r o 
lysis of s t a r c h b y p l a t i n u m b l a c k is rea l ly d u e t o t h e p r e sence of p l a t i n u m ox ides 
in t h e p l a t i n u m b lack . M. S. P la tonoff a n d co -worke r s s t u d i e d t h e a d s o r p t i o n of 
organ ic ac ids b y p l a t i n u m b l a c k ; W . H . C a r o t h e r s a n d R . A d a m s , a n d M . Fa i l l eb in , 
t h e h y d r o g e n a t i o n of a l d e h y d e s a n d k e t o n e s ; F . S i g m u n d , t h e h y d r o g e n a t i o n of 
p h e n y l a c e t a l d e h y d e d i - n - p r o p y l a c e t a l , c i n n a m a l d e h y d e d i e t h y l a c e t a l , a n d b e n z -
a l d e h y d e d i e t h y l a c e t a l ; H . P . v a n Beck , f o r m a l d e h y d e ; V . H a a s , G. K a b , 
C. N . H i n s h e l w o o d a n d B . Top l ey , H . C. T i n g e y a n d C. N . H i n s h e l w o o d , 
C. H . D . Cla rk a n d B . Top l ey , a n d E . Mul ler a n d co -worke r s , f ormic ac id ; a n d 
F . B e r e z o v s k a y a a n d co -worke r s , f u m a r i c a n d m a l e i c ac ids i n l i gh t . A . S k i t a 
n o t e d t h e g r e a t e r a c t i v i t y of col loidal p l a t i n u m o v e r s p o n g y p l a t i n u m in t h e 
h y d r o g e n a t i o n of t h e n u c l e u s of cycl ic c o m p o u n d s — p h e n y l e n e - 2 - a c e t i c - 2 - p r o p i o n i c 
ac id , b e n z y l a m i n e , £ - p h e n y l e t h y l a m i n e , i so-quinol ine . J . W . K e r n a n d co -worke r s 
s t u d i e d t h e r e d u c t i o n of olefines ; A. S. G insbe rg a n d A. P . Ivanoff, t h e h y d r o 
g e n a t i o n of a l i p h a t i c c o m p o u n d s ; J . S. P i e r ce a n d co -worke r s , t h e r e d u c t i o n of 
fu ry la lky lca rb ino l s ; H . H e c k e l a n d R . A d a m s , t h e r e d u c t i o n of a m i n o p h e n o l s 
t o cyclic amino-a lcoho l s ; N . D . Ze l insky a n d M. B . T u r o w a - P o l l a k , b e n z e n e : 
W . H . C a r o t h e r s a n d R . A d a m s , t h e r e d u c t i o n of a ldehydes—e .g . b e n z a l d e h y d e ; 
E . W a s e r , benzo ic ac id , n i t r o a n t i p y r i n e , v a n i l l y l i d e h i p p u r i c ac id , a n t i p y r i n e , 
b e n z a m i d o - c i n n a m i c ac id , a n d c i n n a m y l a lcohol ; R . W i l l s t a t t e r a n d F . Se i tz , 
n a p h t h a l e n e ; W . E . K a u f m a n n a n d R . A d a m s , f u r f u r a l d e h y d e ; M. Fa i l l eb in , 
a l d e h y d e s a n d k e t o n e s ; H . JJ. L o c h t e a n d co -worke r s , a n d K . A. T a i p a l e , az ines , 
ke t az ine s , s emica rbazones , a n d p h e n y l h y d r a z o n e s ; G. V a v o n , l i m o n e n e ; G. V a v o n 
a n d A. H u s s o n , c y e l o h e x a n e , n i t r o b e n z e n e , c i n n a m i c ac id , a n d a c e t o p h e n o n e ; 
R . W i l l s t a t t e r a n d D . J a q u e t , indole* a n d t h e a n h y d r i d e s of t h e o -d ica rboxyl ic 
ac ids—e .g . p h t h a l i c a n h y d r i d e a n d n a p h t h a l i c a n h y d r i d e - p h t h a l i c ac id , n a p h t h a l i c 
ac id , a n d p - to lu ic ac id ; R . W i l l s t a t t e r a n d D . H a t t , b e n z e n e , n a p h t h a l e n e , d u r e n e , 
p h e n o l , an i l ine , benzo ic ac id , p y r r o l e , w?o-ha*mopyrrole, m-ch lo ro to luene , a n d a l ly l 
b r o m i d e ; K . H e s s , a . - l -me thy lpyr ry lp ropane- / J -o l , 2 -pyr ry lp ropane- / Jy -d io l , 
2 - ace ty lpy r ro l e , a n d 2 - p r o p i o n y l p y r r o l e ; C. P a a l a n d W . H a r t m a n n , a n d C. P a a l 
a n d A. S c h w a r z , p h e n y l p r o p i o l i c ac id ; J . B o e s e k e n a n d co -worke r s , c i n n a m i c , 
m u c o n i c , acon i t i c , i t acon ic , c i t r acon ic , mesacon ic , c y c l o p r o p a n e - 1 : 1-dicar b o x y lie, 
e t h y l e n e t r i c a r b o x y l i c , a n d \ inylglycol l ic ac ids ; F . S i g m u n d , t h e h y d r o g e n a t i o n of 
a r o m a t i c a l d e h y d e s ; E . W . R . S teac ie a n d H . N . C a m p b e l l , t h e d e c o m p o s i t i o n of 
e t h e r ; P . C. Al len a n d C. N . H i n s h e l w o o d , t h e d e c o m p o s i t i o n of a c e t a l d e h y d e ; 
t h e d e c o m p o s i t i o n of b e n z o y l p e r o x i d e a n d h y d r o p e r o x i d e , b y F . I . B e r e z o v s k a y a 
a n d O. S e m i k h a t o v a ; N . I ) . Ze l insky a n d A. A. B a l a n d i n , t h e d e h y d r o g e n a t i o n s 
of d e c a h y d r o n a p h t h a l e n e ; G. C u s m a n o a n d E . C a t t i n i n o t e d t h e c a t a l y t i c o x i d a t i o n 
of b u c h u - c a m p h o r in t h e p r e s e n c e of p l a t i n u m b l a c k ; E . Mul ler a n d K . S c h w a b e , 
t h e o x i d a t i o n of a lcohol ; E . W . R . S teac ie a n d H . N . Campbe l l , t h e d e c o m p o s i t i o n 
of e t h e r ; M. S. P la tonoff a n d co -worke r s , t h e a d s o r p t i o n of o rgan ic ac id s ; 
V. G r i g n a r d , t h e h y d r o g e n a t i o n of t e r t i a r y m e t h y l h e p t e n o l s ; R . W i l l s t a t t e r a n d 
E . W . Leitz , a r o m a t i c c o m p o u n d s ; H . W i e l a n d , t h e d e h y d r o g e n a t i o n of d e x t r o s e , 
g luconic ac id , l ac t ic ac id , p h e n o l , m-cresol , gua iaco l , pyroga l lo l , an i l ine , a lcohol , 
a n d a c e t a l d e h y d e , b u t n o t t y r o s i n e a n d u r i c a c i d ; R . W i l l s t a t t e r a n d E . W . M a y e r , 
benzo ic ac id , e rucy l a l coho l , ge ran io l , p h y t o l , a n d choles te ro l ; C. P a a l a n d 
J . G e r u m , fumar ic , ma le ic , a n d c i n n a m i c ac ids , m e t h y l c i n n a m a t e , a n d n i t r o 
benzene ; a cco rd ing t o O. L o e w a n d K . Aso , p l a t i n u m b l a c k c o n v e r t s ma le i c i n t o 
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fumar i c ac id , a n d r educes n i t r obenzo i c ac id , a n d t r i n i t r o p h e n o l ; R . V o n d r a c e k , 
I i . L i n d e t , F . P l z a k a n d B . H u s e k , a n d B . R a y m a n a n d O. SuIc, s t u d i e d t h e hyd ro ly s i s 
of sucrose ; C. H . Nei l son , t h e h y d r o l y s i s of e t h y l b u t y r a t e ; E . S c h a e r , o x i d a t i o n s b y 
benzoic p e r o x i d e , a n d q u i n o n e ; H . A . T a y l o r a n d M. S c h w a r t z , a n d E . W . R . S teac ie 
a n d co -worke r s , t h e t h e r m a l d e c o m p o s i t i o n of d i m e t h y l e the r , a n d d i e t h y l e t h e r ; 
B . B r u n s a n d M. W a n j a n , t h e inve r s ion of s u g a r s ; H . A. Tay lo r , t h e d e c o m p o s i t i o n 
of a c e t o n e ; K . S u z u k i , g e r a n i o l ; L . Michael is a n d E . S. G. B a r r o n , t h e r e d u c t i o n of 
cys t e ine ; Y . S h i b a t a a n d K . Y a m a s a k i , t h e o x i d a t i o n of pyroga l lo l ; G. K . H u g h e s 
a n d co -worke r s , t h e r e d u c t i o n of t h e b r o m o a l k y l b a r b i t u r i c ac ids ; Y . S h i b a t a a n d 
K . Y a m a s a k i , t h e o x i d a t i o n of pyroga l lo l ; A . S. R i c h a r d s o n a n d A. O. S n o d d y , 
t h e h y d r o g e n a t i o n of c o t t o n - s e e d oil ; E . B . M a x t e d a n d C. H . Moon, t h e o x i d a t i o n 
of c r o t o n i c ac id ; a n d E . T h o r e n , t h e c a t a l a s e ac t i on . E . S a l k o w s k y f o u n d t h a t 
glacial ace t ic ac id e v e n w h e n m i x e d w i t h h y d r o g e n d iox ide does n o t a t t a c k 
p l a t i n u m . W . G. P a l m e r s t u d i e d t h e a b s o r p t i o n of ace t i c ac id b y p l a t i n u m . 
J . H . M a t h e w s o b s e r v e d t h a t a soln. of tr ichloroacet ic ac id in n i t r o b e n z e n e does 
n o t a t t a c k p l a t i n u m ; a n d J . I i . S a m m i s obse rved t h a t a soln. of copper o lea te 
in v a r i o u s so lven t s , a n d C. B . G a t e s , t h a t o le ic ac id d o n o t a t t a c k t h e m e t a l . 
A. C a r p e n e o b s e r v e d t h a t t h e m e t a l w a s n o t a t t a c k e d on s t a n d i n g 192 h i s . in 
red w i n e ; a n d W . T h o m s o n a n d F . Lewis o b s e r v e d t h a t p l a t i n u m h a s a n in ju r ious 
effect on indiarubber. J . R a n e d o s t u d i e d t h e effect of p l a t i n u m o n t h e o x i d a t i o n 
of o rgan ic m a t t e r b y s u l p h u r i c ac id . 

H . Moissan 2 ° o b s e r v e d t h a t boron c o n t a i n s p l a t i n u m w h e n i t h a s been p r e p a r e d 
in p l a t i n u m vessels f rom a m i x t u r e of p o t a s s i u m a n d bor ic ac id ; a n d E . W o h l e r 
a n d H . S t . C. Devi l le o b s e r v e d t h a t b o r o n fo rms a bo r ide w h e n h e a t e d w i t h p l a t i n u m 
— vide 5 . 32 , 4. A . S i eve r t s a n d K . B r u n i n g s t u d i e d t h e a b s o r p t i o n of h y d r o g e n 
b y t h e p l a t i n u m bor ides . O. Ruff a n d W . Menze l o b s e r v e d n o r e a c t i o n w i t h boron 
pentafluoride be low a du l l r e d - h e a t . J . G. R o s e o b s e r v e d t h a t borax wh ich h a s 
been fused i n p l a t i n u m vessels for 4 h r s . a t a r e d - h e a t c o n t a i n e d 0 3 ragrm. pe r 
ICK) g r m s . H . V. Col le t -Descot i l s o b s e r v e d t h a t p l a t i n u m is a t t a c k e d b y m o l t e n 
b o r a x a n d c a r b o n . L . P i s s a r j e w s k y s tud ied t h e c a t a l y t i c d e c o m p o s i t i o n of s o d i u m 
perborate b y p l a t i n u m . A c c o r d i n g t o H . S t . C. D e v i l l e , 2 1 H . N . W a r r e n , F . P . Miles, 
a n d H . Ie Chate l ie r , s i l i con r e a d i l y a t t a c k s p l a t i n u m a t an e l eva t ed t e m p . — v i d e 6 . 
40, 14. F . C. C a r t e r sa id t h a t si l icon fo rms a b r i t t l e a l loy w i t h p l a t i n u m ; a n d s i l ica 
a long w i t h c a r b o n a c e o u s m a t e r i a l o r h y d r o g e n h a s t h e s a m e effect a s i nd ica t ed b y 
L . I . D a n a a n d P . D . F o o t e , J . B . J . D . B o u s s i n g a u l t , a n d A. G u y a r d . T. T r a u b e 
found t h a t m o l t e n p o t a s s i u m s i l icate a t t a c k s p l a t i n u m s t r o n g l y ; a n d W . P . W h i t e 
found s i l ica tes h a d in gene ra l n o a c t i o n be low 900° . W . J a n d e r said t h a t mol t en 
s i l icates d issolve p l a t i n u m n o t i n t h e ionic fo rm, b u t a s m e t a l ; a n d a t i t s m . p . , 
p l a t i n u m t a k e s u p iron f rom fused s i l icates in t h e p r e sence of r e d u c i n g gases . The 
a t t a c k of p l a t i n u m cruc ib les b y i ron s i l icates w a s s t u d i e d b y T . Po leck , R . W . Mahon , 
W . J a n d e r , a n d E . I s a a k a n d G. T a m m a n n . C. G. M e m m i n g e r found t h a t t o p a z 
fused i n a p l a t i n u m cruc ib le u n d e r r e d u c i n g c o n d i t i o n s fo rmed b r i t t l e p l a t i n u m 
silicide. W . R . H o d g k i n s o n a n d F . K . S. L o w n d e s obse rved t h a t s i l i con te tra-
fluoride is d e c o m p o s e d b y a r e d - h o t p l a t i n u m wire , fo rming c r y s t a l s of sil icon a n d 
p l a t i n u m fluoride. K . F u w a s t u d i e d t h e co lo ra t i on of g las s b y p l a t i n u m . T h e 
ca t a ly s i s of t h e o x i d a t i o n of t i t a n o u s su lphate b y p l a t i n u m b lack w a s s t u d i e d b y 
B . D i e t h e l m , B . D i e t h e l m a n d F . F o r s t e r , a n d H . G. D e n h a m . I I . R o s e , a n d 
W . B . Giles n o t e d t h a t p l a t i n u m cruc ib les a r e a t t a c k e d b y soln. of t i tanic ac id in 
t h e p r e sence of n i t r i c or s u l p h u r i c ac id . 

T h e a c t i o n of p l a t i n u m on t h e m e t a l s is d i scussed be low. T h e f a v o u r a b l e ac t ion 
of p l a t i n u m o n t h e d i s so lu t ion of m e t a l s in ac ids w a s d i scussed b y L . H . Zenneck , 2 2 

J . T . Conroy , a n d W . O s t w a l d . M. P h i l i p p s o n o b s e r v e d t h a t w h e n a p l a t i n u m 
p l a t e is i n t r o d u c e d i n t o col loidal copper , p r e p a r e d b y c a t h o d i c d i s in t eg ra t ion , coppe r 
is g r a d u a l l y p r e c i p i t a t e d . T h e p r e c i p i t a t i o n is i n d e p e n d e n t of t h e e lec t ro ly t ic 
soln. p r e s s , of t h e p r e c i p i t a t i n g m e t a l s , a n d t h e s e m e t a l s , u n d e r t h e influence of 
t he d i s c h a r g e of t h e col loidal p a r t i c l e s d u r i n g p r e c i p i t a t i o n , a re ab le in t h e i r t u r n 
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to a s s u m e t h e colloidal s t a t e . A . T r i l l a t f o u n d t h a t a t r a c e of p l a t i n u m f a v o u r s 
t h e c a t a l y t i c a c t i v i t y of coppe r . R . E n g e l n o t e d t h e f a v o u r a b l e a c t i o n of p l a t i n u m 
on t h e d i s so lu t ion of c o p p e r i n h y d r o c h l o r i c ac id ; a n d W . N e r n s t , o n t h e d i s 
so lu t ion of c o p p e r in a soln. of p o t a s s i u m c y a n i d e . A p l a t i n u m p l a t e is "without 
a c t i o n on t h e h y d r o s o l of s i lver . F . Vies a n d M. G e t s t u d i e d t h e effect of p l a t i n u m 
on s i lver sols. F . C. C a r t e r o b s e r v e d t h a t p l a t i n u m a b s o r b s c a l c i u m w h e n h e a t e d 
e lec t r ica l ly in l ime ; M. Ba l lo , a t r a c e of p l a t i n u m f a v o u r s t h e r e d u c i n g a c t i o n of 
m a g n e s i u m ; N . A . E . Mil lon, t h e d i s so lu t ion of z i n c i n ac ids ; Ti. S c h o n n , t h e 
d i s so lu t ion of c a d m i u m i n n i t r i c ac id ; a n d C. Ba r re swi l , a n d N . A . E . Mil lon, 
t h a t t h e p r e sence of t r a c e s of p l a t i n u m f a v o u r s t h e e v a p o r a t i o n of m e r c u r y ; b u t 
F . C. C a r t e r o b s e r v e d n o t e n d e n c y t o a m a l g a m a t i o n be low 200° . M. V o l m e r a n d 
A. W e b e r s t u d i e d t h e w e t t i n g of p l a t i n u m b y m e r c u r y ; Y . O k a y a m a , a n d 
A. I . L e i p u n s k y , t h e o x i d a t i o n of m e r c u r y b y o x y g e n in t h e p r e sence of a h e a t e d 
p l a t i n u m f i lament . W . R . E . H o d g k i n s o n a n d F . K . S. L o w n d e s o b s e r v e d n o 
a t t a c k b y m e r c u r y v a p o u r on t h e r e d - h o t w i re ; b u t T . I h m o r i f o u n d t h a t a n 
a d s o r p t i o n of m e r c u r y v a p o u r b y p l a t i n u m b l a c k occu r s s u c h t h a t a t 17°, a s p e c i m e n 
of p l a t i n u m b lack , 0-3 g r m . , i nc reased in w e i g h t 0*0021 g r m . i n 5 h r s . P l a t i n u m 
foil showed n o inc rease in w e i g h t . O. L o e w f o u n d t h a t w i t h h y d r o g e n a m a l g a m , 
in w a t e r , h e a t is d e v e l o p e d ; a n d L . Cai l le te t , t h a t w i t h a m m o n i u m a m a l g a m , or 
s o d i u m a m a l g a m , u n d e r w a t e r , p l a t i n u m is a m a l g a m a t e d . E . B . M a x t e d n o t e d 
t h e a d s o r p t i o n of l ead o r m e r c u r y w h i c h a c t s a s a c a t a l y t i c po i son o n p l a t i n u m . 
L . S c h o n n n o t e d t h a t p l a t i n u m f a v o u r s t h e d i s so lu t ion of t in i n n i t r i c ac id ; 
N . A. E . Mil lon, t h e d i s so lu t ion of i ron in a c i d s ; a n d Tt. V a r e n n e , t h e d e p a s s i v a t i o n 
of i r on i n cone , n i t r i c ac id . W . G. Imhoff s t u d i e d t h e de le t e r ious a c t i o n of z inc 
on p l a t i n u m . J . L . G a y Liussac a n d TJ. J. T h e n a r d f o u n d t h a t p l a t i n u m is ox id ized 
w h e n h e a t e d w i t h p o t a s s i u m peroxide ; a n d W . L . D u d l e y , T . Po l eck , Li. Q u e n -
nessen , a n d E . Le id ie a n d Li. Q u e n n e s s e n f o u n d t h a t t h e m e t a l is a lso a t t a c k e d 
w h e n h e a t e d w i t h s o d i u m dioxide . W . D i t t m a r , a n d L . T r o o s t sa id t h a t p l a t i n u m 
is n o t a t t a c k e d b y l i t h i u m ox ide in t h e a b s e n c e of a i r a t a w h i t e - h e a t ; b u t R . R i e k e 
a n d K . E n d e l l obse rved t h a t t h e m e t a l is a t t a c k e d i n t h e p r e p a r a t i o n of m o l t e n 
l i t h i u m si l icates in p l a t i n u m cruc ib les . G. B r u g e l m a n n obse rved t h a t t h e Sp. gr . 
a n d c r y s t a l f o rm of b a r i u m ox ide m a d e in p l a t i n u m a n d in c l a y c ruc ib les a r e 
different . A c c o r d i n g t o P . N i c o l a r d o t a n d C. C h a t e l o t , a t 825°, b a r i u m ox ide is 
m u c h less cor ros ive t h a n t h e a lka l i h y d r o x i d e s . O. S a c k u r f o u n d t h a t t h e m e t a l 
is p e r c e p t i b l y a t t a c k e d b y b a r i u m ox ide a n d s t r o n t i u m ox ide a t a n e l e v a t e d 
t e m p . , a n d H . R o s e n o t e d t h a t i t is a t t a c k e d l ikewise b y m a n g a n e s e d ioxide ; 
a n d J . J . Berze l ius , a n d G. Bischof, b y m o l t e n p o t a s s i u m hydroxide . W . D i t t m a r 
o b s e r v e d t h a t t h e r e is n o a t t a c k b y a lka l i h y d r o x i d e s a t a r e d - h e a t , w h e n a i r is 
exc luded , b u t if a i r h a s access , p e r o x i d e s a r e f o r m e d a n d t h e m e t a l is a t t a c k e d . 
F . C. C a r t e r , a n d M. Ie B l a n c a n d L . B e r g m a n n o b s e r v e d n o a t t a c k b y s o d i u m 
hydroxide a t 400° , b u t t h e m e t a l is c o r r o d e d a t t e m p , exceed ing 700° . T . Gross 
obse rved t h a t in t h e e lec t ro lys is of fused p o t a s s i u m h y d r o x i d e , o r of p o t a s s i u m 
c a r b o n a t e m i x e d w i t h a l i t t l e n i t r a t e , i n a p l a t i n u m cruc ib le , a t a ye l low h e a t , 
w i t h a n a l t e r n a t i n g c u r r e n t of 50 cyc les p e r second , 120 vo l t s , a n d 35 a m p s . , t h e 
m e t a l is a t t a c k e d , a n d need les r e semb l ing g r a p h i t e a r e fo rmed o n a n d i n t h e fused 
m a s s . J. J . Berze l ius f o u n d t h a t p l a t i n u m is a t t a c k e d b y m o l t e n l i t h i u m hydrox ide , 
a n d t h e sub j ec t w a s s t u d i e d b y W . D i t t m a r , L . T roos t , Tt. N . V a u q u e l i n , 
P . N i c o l a r d o t a n d C. C h a t e l o t , H . A . v o n Vogel , a n d L . K r a l o v a n s z k y . A c c o r d i n g 
t o W . S k e y , p l a t i n u m is so affected b y soln. of t h e fixed a lka l ies t h a t i t c a n n o 
l onge r b e a m a l g a m a t e d u n t i l t h e m e t a l h a s b e e n t r e a t e d w i t h ac ids . I t w a s s u p 
p o s e d t h a t a film of ox ide is f o r m e d o n t h e m e t a l . C. M ar i e o b s e r v e d t h a t t h e 
m e t a l is ox id ized b y a n a q . soln. of p o t a s s i u m p e r m a n g a n a t e a n d s o d i u m h y d r o x i d e . 
A c c o r d i n g t o P . N i c o l a r d o t a n d C. Cha t e lo t , p l a t i n u m cruc ib les u n d e r g o m a r k e d 
cor ros ion w h e n s o d i u m h y d r o x i d e o r p o t a s s i u m h y d r o x i d e is fused in t h e m , a n d 
t h e c ruc ib les a r e s u b s e q u e n t l y w a s h e d , first w i t h w a t e r a n d t h e n w i t h d i l u t e ac id . 
N e w cruc ib les r e s i s t b e t t e r t h a n old c ruc ib les , a n d t h e p r e sence of i r i d i u m r a t h e r 
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d imin i shes t h e r e s i s t ance t o cor ros ion . P o t a s s i u m h y d r o x i d e is dec ided ly m o r e 
cor ros ive t h a n s o d i u m h y d r o x i d e . O b s e r v a t i o n s w e r e a lso m a d e b y L . Quennessen , 
a n d E . !Leidie a n d L . Quennes sen . !L. L . d e K o n i n c k f o u n d t h a t p l a t i n u m is a t t a c k e d 
b y m o l t e n a lkal i carbonates , a n d t h i s t h e m o r e if m a n g a n e s e is p r e s e n t owing t o 
t h e f o r m a t i o n of a lka l i m a n g a n a t e s ; R . W . M a h o n n o t i c e d t h a t t h e a c t i o n is a lso 
f a v o u r e d b y t h e p re sence of i ron c o m p o u n d s . T . Gross o b s e r v e d a n a t t a c k d u r i n g 
t h e e lec t ro lys is of t h e fused c a r b o n a t e — v i d e supra. J. J . Berze l ius , L . T roos t , 
a n d W . D i t t m a r a lso s h o w e d t h a t l i t h i u m carbonate a t t a c k s p l a t i n u m in air , 
p r e s u m a b l y o w i n g t o t h e f o r m a t i o n of l i t h i u m d i o x i d e s ince , W . D i t t m a r showed 
t h a t i n n i t r o g e n , t h e m e t a l is n o t a t t a c k e d . C. K e l l n e r f o u n d t h a t a lka l ies a r e 
a d s o r b e d b y p l a t i n u m b l a c k ; a n d W . Skey , t h a t c o n t a c t w i t h a lka l ies or a lka l i 
c a r b o n a t e s affects p l a t i n u m so t h a t i t does n o t a m a l g a m a t e w i t h m e r c u r y . 
E . J . KLohlmeyer a n d J . W . W e s t e r m a n n f o u n d t h a t p l a t i n u m is n o t a t t a c k e d b y 
l ead ox ide (also b i s m u t h oxide) in a n e u t r a l a t m . a t t e m p , u p t o 1200°, b u t a t 
1300°, t h e s low d i s soc ia t ion of t h e ox ide occurs , a n d p l a t i n u m g r a d u a l l y a b s o r b s 
t h e m e t a l , f o r m i n g fusible d r o p s ; a t 1400°, r a p i d pe r fo r a t i on of t h e p l a t i n u m 
occurs . T h e m a g n e s i u m a l u m i n i t e , ca l led M a r q u a r d t ' s b o d y , a t t a c k s p l a t i n u m a t 
1600°, a n d t h e c ruc ib le fails a t 1700° owing t o t h e a b s o r p t i o n of m a g n e s i u m , a n d 
a l u m i n i u m b y t h e p l a t i n u m . P l a t i n u m wi re r o u g h e n s in c o n t a c t w i t h m a g n e s i a 
or w i t h a l u m i n a a t 1600° ; a n d fails a t a b o u t 1700°. E . T i e d e a n d R . P i w o n k a 
s t u d i e d t h e a l u m i n a . p l a t i n u m p h o s p h o r s . 

W . S k e y 2 3 o b s e r v e d t h a t c o n t a c t of p l a t i n u m w i t h ch lo r ides p r e v e n t s t h e 
m e t a l a m a l g a m a t i n g w i t h m e r c u r y . A c c o r d i n g t o Gr. Meker , f ine ly-div ided p l a t i n u m 
is n o t a t t a c k e d b y fused a m m o n i u m su lphate , n o r a p p r e c i a b l y b y a lka l i bromides 
b e t w e e n 250° a n d 350° ; b u t a m i x t u r e of a m m o n i u m s u l p h a t e w i t h a m m o n i u m 
bromide o r p o t a s s i u m bromide f o rms r e d a m m o n i u m b r o m o p l a t i n i t e ; a m m o n i u m 
chloride i n p l ace of t h e b r o m i d e , a lso a t t a c k s p l a t i n u m ; a n d w i t h a m m o n i u m 
or p o t a s s i u m iodide , i od ine is l i b e r a t e d . A . F r u m k i n a n d A. O b r u t s c h e v a s t u d i e d 
t h e h y d r o l y t i c a d s o r p t i o n of s o d i u m su lphate . A m i x t u r e of p o t a s s i u m su lphate 
a n d p o t a s s i u m bromide a lso a t t a c k s p l a t i n u m ; a n d s imi l a r ly w i t h a m i x t u r e of 
p o t a s s i u m s u l p h a t e a n d p o t a s s i u m chlor ide . A . F r u m k i n a n d A . D o n d e found 
t h a t p l a t i n i z e d cha rcoa l , a c t i v a t e d i n a i r , a d s o r b s ac id f rom p o t a s s i u m chlor ide 
soln. , a n d l i be ra t e s a lka l i , w h e r e a s t h e o p p o s i t e effect occurs in an a t m . of h y d r o g e n . 
T h e a d d i t i o n of t h i o c a r b a m i d e t o t h e p o t a s s i u m ch lo r ide soln . po i sons t h e p l a t i n u m , 
a n d t h e c h a r c o a l t h e n a b s o r b s o n l y ac id i n d e p e n d e n t l y of t h e a t m o s p h e r e . S p o n g y 
p l a t i n u m a d s o r b s a lka l i f r om a soln . of s o d i u m s u l p h a t e ; b u t s p o n g y p l a t i n u m 
which a b s o r b s a c i d a n d l i be r a t e s a lka l i i n t h e p r e s e n c e of o x y g e n cou ld n o t be 
p r e p a r e d . J . Pe r soz , F . C. Ca r t e r , a n d W . F . H i l l e b r a n d f o u n d t h a t m o l t e n p o t a s 
s i u m hydrosu lphate a t t a c k s p l a t i n u m . I I . Weisz , a n d R . S c h w a r z a n d H . S tock , 
obse rved t h a t p l a t i n u m c a n se rve a s nuc le i for t h e so la r i za t ion of s i lver bromide 
films. E . K r a u s o b s e r v e d t h a t p l a t i n u m is a t t a c k e d b y m o l t e n c a l c i u m c h l o r i d e 
owing t o t h e f o r m a t i o n of s o m e c a l c i u m ox ide ; a n d t h e r e a c t i o n w a s s tud ied b y 
A. P e t z h o l d t . E . S c h a e r n o t e d t h a t t h e p r e s e n c e of col loidal p l a t i n u m favoured 
t h e o x i d a t i o n of s o m e o rgan ic s u b s t a n c e s b y cupric sa l t s , a n d also b y s i lve r n i t r a t e . 
D . T o m m a s i s t u d i e d t h e r e d u c t i o n of s i lver ch lor ide b y p l a t i n u m . T h e effect of 
p l a t i n u m o n t h e p h o t o c h e m i c a l r e a c t i o n w i t h s i lver bromide : 3 A g B r ^ A g 2 B r 
+ A g B r 2 w a s s t u d i e d b y B . L.. V a n z e t t i , W . J . Russe l l , a n d E . Cohen . V. K o h l -
sch i i t t e r n o t e d t h e r e d u c t i o n of soln . of s i lver ox ide b y h y d r o g e n in t h e p resence 
of a p l a t i n u m c a t a l y s t . C. S t . P i e r r e o b s e r v e d t h a t a soln . of aur ic chloride is 
p a r t l y r e d u c e d b y p l a t i n u m . T . Li. P h i p s o n a n d D . T o m m a s i f o u n d t h a t aur ic 
ch lo r ide is r e d u c e d b y h y d r o g e n i n t h e p r e s e n c e of p l a t i n u m . W . P . Jo r i s s en a n d 
W . E . R i n g e r f o u n d t h a t t r a c e s of p l a t i n u m f a v o u r t h e p h o s p h o r e s c e n c e of z i n c 
sulphide . K . A . H o f m a n n a n d V. Wolff o b s e r v e d t h a t p l a t i n u m s e p a r a t e s r a d i u m - F 
f rom h y d r o c h l o r i c ac id soln . of b i s m u t h - p o l o n i u m , a n d soln . of r a d i u m - l e a d ch lor ide 
c o n t a i n i n g r a d i u m - D , a n d r a d i u m - F . R . A b e g g a n d J . F . S p e n c e r s t u d i e d t h e 
o x i d a t i o n of tha l lous n i trate w i t h p l a t i n u m a n o d e s . E . A. B a u r a n d A. Glassner 
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found t h a t soln. of eerie sa l t s a r e r e d u c e d b y p l a t i n i z e d p l a t i n u m w i t h t h e e v o l u t i o n 
of o x y g e n . W- R . H o d g k i n s o n a n d F . K . S. L o w n d e s f o u n d t h a t a r e d - h o t p l a t i n u m 
wire in t h e v a p o u r of mercur ic chlor ide fu rn ishes s o m e p l a t i n o u s chlor ide- H . L e y 
sa id t h a t w h e n a soln. of m e r c u r i c ch lo r ide is s h a k e n w i t h p l a t i n u m , t h e r e is p r o b a b l y 
s o m e r e d u c t i o n . R . P e t e r s o b s e r v e d t h a t w h e n a soln . of s o d i u m ch lo r ide is 
a l lowed t o s t a n d ove r m e r c u r y a n d a p l a t i n u m wi re is p r e sen t , s o m e m e r c u r i c 
ch lo r ide a n d s o d i u m h y d r o x i d e a r e fo rmed , a n d W . S k e y o b s e r v e d a s imi l a r r e su l t 
w i t h hyd roch lo r i c ac id . E . S c h a e r n o t e d t h a t t h e p r e sence of col loidal p l a t i n u m 
f a v o u r e d t h e o x i d a t i o n of s o m e o rgan ic s u b s t a n c e s b y m e r c u r i c ch lo r ide . A c c o r d i n g 
t o E . A l e x a n d e r , p l a t i n u m d o e s n o t r e d u c e a soln. of m e r c u r i c ch lo r ide i n e t h y l 
a c e t a t e . S. Cooke n o t e d t h a t m e r c u r i c sa l t s a r e r a p i d l y r e d u c e d b y h y d r o g e n i z e d 
p l a t i n u m . J . J . Berze l ius n o t e d t h e a t t a c k of p l a t i n u m crucib les b y v a n a d i u m 
sa l t s . L . P i s s a r j ewsky n o t e d t h e c a t a l y t i c r e d u c t i o n b y p l a t i n u m of t h e v a n a d i u m 
sa l t K 8 V 5 O 2 G t ° K V O 4 . J . C. G. d e M a r i g n a c n o t e d t h a t p l a t i n u m is a t t a c k e d b y 
fused p o t a s s i u m c o l u m b i u m fluoride. F . W . T s c h i r c h obse rved t h a t o s m i u m 
OCtofluoride t a r n i s h e s p l a t i n u m . E . S c h a e r n o t e d t h a t t h e p re sence of colloidal 
p l a t i n u m favoured t h e o x i d a t i o n of s o m e o rgan ic s u b s t a n c e s b y c h r o m i c acid. 
C. Mar ie found t h a t p l a t i n u m is ox id ized b y a n o r m a l soln . of p o t a s s i u m d i c h r o m a t e 
in .ZV-H2SO4. C. Mar ie o b s e r v e d t h a t a n ac id ic soln. of p o t a s s i u m d i c h r o m a t e s lowly 
a t t a c k s p l a t i n u m . S. Cooke f o u n d t h a t ac id ic soln. of p o t a s s i u m d i c h r o m a t e a r e 
r a p i d l y r e d u c e d b y h y d r o g e n i n t h e p resence of p l a t i n u m . C. E . S c h o n b e i n n o t e d 
t h a t soln. of p o t a s s i u m c h r o m a t e in t h e p re sence of p l a t i n u m b lack co lour b l u e a 
soln. of s t a r c h a n d p o t a s s i u m iod ide . M. Soller, a n d E . Mul ler a n d M. Soller f o u n d 
t h a t -with a s m o o t h p l a t i n u m a n o d e , a soln. of c h r o m e a l u m in 2V-H2SO4 is n o t 
a p p r e c i a b l y oxid ized t o c h r o m i c ac id , a n d w i t h a p l a t in i zed p l a t i n u m a n o d e , t h e 
o x i d a t i o n p roceeds a b o u t o n e - t h i r d as far a s i t does w i t h a n a n o d e of l ead d i o x i d e . 
A. E . J o s e p h a n d W . N . R a e n o t e d a m a r k e d a t t a c k b y c h r o m i u m p h o s p h a t e a t 
1200°. T h e d e c o m p o s i t i o n of soln . of c h r o m o u s sa l t s , 2 C r # * + 2 H # — 2 C r # # " + H 2 , 
w a s s t u d i e d b y T. D d r i n g , K . J a b l c z y n s k y , a n d R . P e t e r s . C. F r o m m e s t u d i e d 
t h e e l ec t rochemica l b e h a v i o u r of c h r o m i c ac id t o w a r d s p l a t i n u m — v i d e B u n s e n ' s 
cell. A. Chi lesot t i s t u d i e d t h e f a v o u r a b l e ac t ion of p l a t i n u m c a t h o d e s in t h e 
e lec t ro ly t ic r e d u c t i o n of m o l y b d a t e s . C. P a a l a n d H . B u t t n e r f o u n d a m m o n i u m 
m o l y b d a t c is r e d u c e d b y colloidal p l a t i n u m . O. Ruff a n d co -worke r s obse rved 
t h a t p l a t i n u m res is t s t h e a c t i o n of t u n g s t e n hexaf luoride , b u t n o t of u r a n i u m 
hexafluoride. 

C. Mar ie obse rved t h a t p l a t i n u m is ox id ized b y p o t a s s i u m p e r m a n g a n a t e in 
a 2 p e r c e n t . soln. of s o d i u m h y d r o x i d e , or in s u l p h u r i c ac id ; A. H . Allen, h o w e v e r , 
obse rved n o a t t a c k w i t h s u l p h u r i c ac id c o n t a i n i n g p o t a s s i u m p e r m a n g a n a t e . 
W . F o s t e r found t h a t f ine ly-div ided p l a t i n u m f a v o u r s t h e r e d u c t i o n of 
p o t a s s i u m p e r m a n g a n a t e ; 2 K M n 0 4 - f - H 2 0 = 2 K O H - f M n 2 0 7 ; a n d M n 2 O 7 + 4 H 2 O 
— 2 M n ( O H ) 4 + 3 0 . C. Mar ie o b s e r v e d t h a t ac id ic o r a lka l ine soln . of p o t a s s i u m 
p e r m a n g a n a t e s lowly a t t a c k p l a t i n u m . B . S c h a e r n o t e d t h a t t h e p re sence of 
col loidal p l a t i n u m f a v o u r e d t h e o x i d a t i o n of s o m e o rgan i c s u b s t a n c e s b y pe r 
m a n g a n a t e s . R . P e t e r s f o u n d m a n g a n e s e tr ichloride is v e r y u n s t a b l e in t h e 
p resence of p l a t i n i zed p l a t i n u m . W . F o s t e r sa id t h a t d i l . n e u t r a l soln . of p o t a s s i u m 
p e r m a n g a n a t e a r e r e d u c e d b y f ine ly-div ided p l a t i n u m . R . B . S o s m a n a n d 
J . C. H o s t e t t e r , a n d J . W . Gre ig a n d co -worke r s f o u n d t h a t a t 1600°, in a i r , p l a t i n u m 
reduces b o t h ferric ox ide a n d ferrosic oxide* o x y g e n is evo lved , a n d a solid soln . 
of i r on in p l a t i n u m is f o r m e d ; a n d t h e r e a c t i o n occu r s a t 1200° if t h e o x y g e n p r e s 
s u r e is sma l l . H e n c e p l a t i n u m cruc ib les s o m e t i m e s i n c r e a s e in w e i g h t if u sed t o 
h e a t i r o n ox ides a t a h igh t e m p . J . N a p i e r d i d n o t find p l a t i n u m t o be a t t a c k e d 
b y soln . of ferric sa l ts . Acco rd ing t o A. B e c h a m p a n d C. S t . P i e r r e , J . P e r s o n n e , 
H . Schi ld , A . Li. Beebe , a n d D . T o m m a s i , ferric chlor ide is r e d u c e d t o fe r rous ch lo r ide 
b y p l a t i n u m ; a n d t h e s u b j e c t w a s d i scussed b y C. S t . P i e r r e . C. Mar ie o b s e r v e d n o 
a t t a c k b y ferr ic ch lo r ide . E . S c h a e r n o t e d t h a t t h e p r e sence of col loidal p l a t i n u m 
f a v o u r e d t h e o x i d a t i o n of s o m e o rgan ic s u b s t a n c e s b y ferr ic s a l t s . J . E g g e r t 
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s t u d i e d t h e r e d u c t i o n of ferric sa l t s b y col loidal soln . of p l a t i n u m . S. Cooke n o t e d 
t h e r e d u c t i o n of ferr ic s a l t s b y h y d r o g e n i z e d p l a t i n u m . E . Muller a n d G. Wege l in 
f o u n d t h a t t h e p resence of p l a t i n u m f a v o u r e d t h e r e d u c t i o n of ferr ic ch lo r ide b y 
z inc ; a n d R . P e t e r s , W . M a n c h o t a n d J . H e r z o g , a n d E . Obere r , t h e r e d u c t i o n 
of CObaltic sa l t s . C. S t . P i e r r e n o t e d t h a t pa l ladic chlor ide is p a r t i a l l y r e d u c e d 
b y p l a t i n u m , a n d E . B o s e s t u d i e d t h e e q u i l i b r i u m b e t w e e n p l a t i n u m a n d p lat inic 
Chloride. E . W . H i l g a r d found t h a t s p o n g y p l a t i n u m f avou r s t h e decompos i t i on 
of p o t a s s i u m chloroplat inate . J . A . B u c h n e r s t u d i e d t h e a c t i o n of a m m o n i u m 
ni trate o n p l a t i n u m . C. Claus , J . !Lang, O. KLottig, a n d S. T e n n a n t n o t e d t h a t 
fused p o t a s s i u m nitrate a t t a c k s p l a t i n u m . T h e m e t a l is a lso a t t a c k e d b y m o l t e n 
bar ium a n d s t r o n t i u m ni trates . H . S t . C. Devi l le a n d H . D e b r a y n o t e d t h a t w h e n 
p l a t i n u m is t r e a t e d w i t h i ron disulphide in fused b o r a x , p l a t i n u m su lph ide is fo rmed . 

Acco rd ing t o A. F r u m k i n a n d A. O b r u t s c h e v a , if a h y d r o g e n e l ec t rode is 
i m m e r s e d in a soln. of a n e u t r a l sa l t , e.g. s o d i u m s u l p h a t e , in w h i c h t h e o smot i c 
press , of t h e h y d r o g e n ions is less t h a n t h e e lec t ro ly t i c soln. t ens ion of t h e e lec t rode , 
a smal l a m o u n t of h y d r o g e n ions will p a s s i n t o soln . a n d t h e r e s u l t i n g n e g a t i v e 
c h a r g e o n t h e surface of t h e e l ec t rode will a t t r a c t s o d i u m ions from t h e soln. , 
wh ich will t he re fo re b e c o m e ac id . A. F r u m k i n a n d A . D o n d e obse rved t h a t 
purif ied s p o n g y p l a t i n u m , wel l -washed w i t h purif ied w a t e r in a n a t m . of h y d r o g e n , 
a d s o r b s a lka l i from a soln. of s o d i u m s u l p h a t e ; t h e a lka l i is n o t c o m p l e t e l y r e m o v e d 
b y w a s h i n g w i t h a cons ide rab le q u a n t i t y of w a t e r , so t h a t t h e a m o u n t of ac id 
l i be r a t ed is a l w a y s in excess of t h a t of t h e a lka l i . I t h a s n o t been found poss ib le 
t o p r e p a r e s p o n g y p l a t i n u m in p resence of o x y g e n w h i c h a d s o r b s acid a n d l ibe ra tes 
a lka l i . Cha rcoa l t r e a t e d w i t h p l a t i n u m a n d a c t i v a t e d in a i r a d s o r b s ac id from 
p o t a s s i u m ch lor ide soln. a n d l i be ra t e s a lka l i , w h e r e a s t h e oppos i t e effect is obse rved 
in an a t m . of h y d r o g e n . A d d i t i o n of t h i o c a r b a m i d e t o t h e p o t a s s i u m chlor ide soln. 
po i sons t h e p l a t i n u m , a n d t h e cha rcoa l t h e n a d s o r b s on ly ac id i n d e p e n d e n t l y of 
t h e gaseous a t m . I . M. KolthofF a n d T . K a m e d a a lso o b s e r v e d t h a t p la t in ized-
p l a t i n u m , i n a n a t m . of h y d r o g e n , a d s o r b s t h e c a t i o n f rom a n e u t r a l s a l t soln. , 
a n d a n eq . a m o u n t of free ac id is f o r m e d in t h e soln. Z inc s u l p h a t e soln. , in a n 
a t m . of h y d r o g e n , inc reased in a c i d i t y t o a n e x t e n t eq . t o t h e a m o u n t of zinc 
a d s o r b e d b y t h e p l a t i n u m . A m m o n i u m ch lo r ide l ikewise b e c a m e s l igh t ly acid, 
b u t in o x y g e n such soln. b e c a m e v e r y d i s t i n c t l y ac id , a n d t h e a c i d i t y inc reased 
t h e longer t h e o x y g e n w a s pas sed . Th i s is a t t r i b u t e d t o t h e f o r m a t i o n of h e x a -
a q u o p l a t i n i c ac id , which r e a c t s w i t h t h e a m m o n i u m ions p r e s e n t : H 2 P t ( O l I ) 6 
+ 2 N H 4 - > ( N I T 4 ) 2 P t ( O H ) 6 H - 2 H . S imi la r r e su l t s w e r e o b t a i n e d w i t h t r i m e t h y l -
a m m o n i u m a n d p o t a s s i u m ch lor ides . N o ac id a d s o r p t i o n f rom h y d r o c h l o r i c acid 
occurs in a h y d r o g e n a t m . , b u t in a n o x y g e n a t m . t h e r e is eq . a d s o r p t i o n of h y d r o g e n 
a n d ch lo r ine ions . S o d i u m h y d r o x i d e is s t r o n g l y a d s o r b e d in a h y d r o g e n a t m . ; 
m a x i m u m a d s o r p t i o n occurs a t a c o n c e n t r a t i o n of 0 0 0 0 7 i V . T h i s a d s o r p t i o n is 
inc reased b y a d d i t i o n of s o d i u m ch lor ide , a n d in p r e s e n c e of l a rge a m o u n t s of t h e 
l a t t e r t h e m a x i m u m d i s a p p e a r s . I n t h e p r e sence of o x y g e n t h e nexa-aquoj>lat inic 
ac id fo rmed neu t r a l i s e s s o m e of t h e a lka l i , a n d o n l y a p p a r e n t adso rp t i on of t h e 
l a t t e r , t he re fo re , t a k e s p lace . F . T o d t obse rved t h a t t h e h y d r o l y t i c adso rp t i on in 
p h o s p h a t e buffer soln . c o n t a i n i n g p o t a s s i u m ch lo r ide , a t a p l a t i n i z e d - p l a t i n u m 
surface , g ives r ise t o ac id in a m o u n t sufficient t o a c c o u n t for t h e h y d r o g e n effect 
obse rved b y L . Wolff. H . Gal l a n d W . M a n c h o t s t u d i e d t h e r e d u c i n g a c t i o n of 
h y d r o g e n a n d p l a t i n u m o n v a r i o u s i no rgan i c s a l t s . 

Reactions of platinum of analytical interest.—A soln. of hydrochloroplatinic 
acid g ives n o p r e c i p i t a t e w i t h h y d r o c h l o r i c ac id , b u t t h e soln. g ives ye l low pre
c i p i t a t e s of t h e s p a r i n g l y so luble c h l o r o p l a t i n a t e s w h e n t r e a t e d w i t h cone . soln. of 
p o t a s s i u m or a m m o n i u m chlor ide . W h e n t h e soln . of hyd r och lo r op l a t i n i c ac id 
is t r e a t e d w i t h h y d r o g e n su lphide i n t h e cold, p l a t i n u m d i su lph ide is s lowly p r e 
c i p i t a t e d , t h e p r e c i p i t a t i o n is f a s t e r w i t h a w a r m soln . N . W . F i sche r 2 4 obse rved 
t h a t t h e l im i t of t h e r e a c t i o n occurs w i t h a so ln . c o n t a i n i n g one p a r t of p l a t i n u m 
in 30 ,000 p a r t s of l iqu id . A c c o r d i n g t o R . Gaze , t h e p r e c i p i t a t i o n is i n c o m p l e t e — 
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p e r h a p s a col loidal soln. is f o r m e d — b u t if s o m e m e r c u r i c ch lor ide is p r e s e n t , t h e 
p l a t i n u m d i su lph ide is f o r m e d r a p i d l y a n d c o m p l e t e l y a l o n g -with t h e m e r c u r i c 
s u l p h i d e . U . A n t o n y a n d A . Lucches i obse rved t h a t t h e p r e c i p i t a t i o n is q u a n t i t a 
t i v e w i t h cone . soln . a t 90°, b u t n o t a t 15° t o 18° ; w i t h d i l . soln. , col loidal s u l p h i d e 
is fo rmed . H . R e i n s c h o b s e r v e d n o p r e c i p i t a t i o n in soln . of o n e p a r t of p l a t i n i c 
ch lo r ide in 1OO p a r t s of w a t e r a n d 25 p a r t s of h y d r o c h l o r i c ac id ; a n d N . W . F i s c h e r 
a d d e d t h a t t h e p r e c i p i t a t e is so luble in h y d r o c h l o r i c ac id . A c t u a l l y t h e p r e c i p i t a t e d 
su lph ide is insoluble in m i n e r a l ac ids , b u t r e a d i l y so luble i n a q u a reg ia ; i t is s lowly 
d isso lved b y a lka l i su lph ides , b u t is m o r e r ead i ly so lub le in a lka l i p o l y s u l p h i d e s f rom 
w h i c h soln . i t is p r e c i p i t a t e d b y ac ids . A soln . of a m m o n i u m s u l p h i d e p r e c i p i t a t e s 
p l a t i n u m su lph ide ; if a m m o n i u m polysulphide is e m p l o y e d t h e p r e c i p i t a t i o n is 
s low i n t h e cold, b u t f a s t e r w i t h w a r m soln. C o m p l e t e p r e c i p i t a t i o n is a t t a i n e d 
w i t h difficulty. 

T h e soln. of h y d r o c h l o r o p l a t i n i c ac id is r e d u c e d b y s t a n n o u s chlor ide t o h y d r o -
c h l o r o p l a t i n o u s ac id , n o t t o t h e m e t a l ; if t h e soln . i s acidified w i t h h y d r o c h l o r i c 
ac id , a n d on ly a smal l p r o p o r t i o n of p l a t i n u m is p r e s e n t , t h e l iqu id b e c o m e s ye l low, 
a n d , a cco rd ing t o L . W o h l e r a n d A . Spengel , t h e r e is f o r m e d a colloid a n a l o g o u s t o 
p u r p l e of Cassius . N . W . F i s c h e r sa id t h a t t h e l i m i t t o t h e co lo ra t i on is 1 p a r t 
of p l a t i n u m in 100,000 p a r t s of l i qu id ; a n d J . L . L a s s a i g n e o b s e r v e d t h a t 1 p a r t 
in 10,000 p a r t s of l iqu id g ives a r edd i sh -ye l low l iqu id a n d a p r e c i p i t a t e ; w i t h 
20,00O p a r t s of l iqu id , a p a l e r r edd i sh -ye l low l iqu id ; w i t h 40,00O p a r t s of l iqu id , 
a n o range-ye l low colour ; w i t h 80,0OO p a r t s of l iqu id , a ye l lowish-colour ; b u t w i t h 
160,000 p a r t s of l iqu id , a p a l e ye l low ; a n d w i t h 640 ,000 p a r t s of l iqu id , a v e r y 
p a l e ye l low co lour . L*. W o h l e r a n d A. Spenge l sa id t h a t t h e sens i t iveness of t h e 
t e s t is 10~ 7 g r m . of p l a t i n u m in a c.c. of l iqu id ; a n d R . R u e r , 0-01 m g r m . of p l a t i n u m 
in 10 c.c. of l iqu id . A d e e p , r edd i sh -ye l low p r e c i p i t a t e is p r o d u c e d b y m e r c u r o u s 
n i trate . R . 136ttger found t h a t a d i s t i n c t ye l low co lou r is p r o d u c e d b y m e r c u r o u s 
n i t r a t e w h e n 1 p a r t of p l a t i n u m is p r e s e n t i n 100,00O p a r t s of l iqu id . Gr. F o r c h -
h a m m e r found t h e sens i t iveness in t h e p re sence of n i t r i c ac id is 1 in 10,000. U n l i k e 
t h e c o r r e s p o n d i n g r e a c t i o n w i t h gold, ferrous sa l t s d o n o t p r e c i p i t a t e p l a t i n u m 
f rom acid ic soln. of h y d r o c h l o r o p l a t i n i c ac id ; b u t i n a soln. w h i c h h a s b e e n 
n e u t r a l i z e d w i t h s o d i u m c a r b o n a t e , p l a t i n u m is p r e c i p i t a t e d a l o n g w i t h ferr ic 
h y d r o x i d e . U n l i k e gold a lso , oxa l i c ac id does n o t p r e c i p i t a t e t h e m e t a l f rom so ln . 
of h y d r o c h l o r o p l a t i n i c ac id . W h e n t r e a t e d w i t h a lka l i iodides , h y d r o c h l o r o p l a t i n i c 
ac id is r e d u c e d t o h y d r o c h l o r o p l a t i n o u s ac id , w i t h t h e s e p a r a t i o n of iod ine , a n d 
A. W a l c k e r , a n d F . F ie ld a r r a n g e d t h e c o n d i t i o n s t o d e t e c t 1 g r m . of p l a t i n u m in 
o v e r 1,000,000 c.c. of soln. J . L . L a s s a i g n e sa id t h a t "with 1 p a r t of p l a t i n u m in 
10,0OO p a r t s of l iqu id , a n o range-ye l low co lour p a s s i n g t o r ed is f o rmed ; w i t h 
20,000 p a r t s of l iqu id , a ye l low co lour is p r o d u c e d w h i c h soon b e c o m e s r e d ; w i t h 
40 ,000 p a r t s of l iquid , t h e co lour is first ye l lowish a n d t h e n rose co lou red ; w i t h 
160,000 p a r t s of l iqu id , a rose co lour is p r o d u c e d i n a few m i n u t e s ; a n d w i t h 
320 ,000 p a r t s of l iqu id , a sca rce ly p e r c e p t i b l e rose co lou r a p p e a r s a f t e r s o m e t i m e . 
F . E m i c h a n d J . D o n a u sa id t h e sens i t iveness is such a s t o d e t e c t 0*000005 g r m . of 
p l a t i n u m . G. G. Aqu i l i na r e c o m m e n d e d iodic ac id a s a t e s t for d e t e c t i n g p l a t i n u m . 
O. B r u n c k f o u n d t h a t s o d i u m hyposu lph i te r e d u c e s p l a t i n i c t o p l a t i n o u s ch lo r ide 
w i t h t h e p r e c i p i t a t i o n of s u l p h u r . R . D o h t p r e c i p i t a t e d p l a t i n u m b y bo i l ing t h e 
soln. w i t h h y p o p h o s p h o r o u s ac id . U n l i k e gold soln . , me ta l l i c p l a t i n u m is n o t 
p r e c i p i t a t e d f rom h y d r o c h l o r o p l a t i n i c ac id b y s u l p h u r o u s ac id , a c e t y l e n e , 
h y d r o x y l a m i n e , a n d h y d r o g e n dioxide i n a l ka l i ne soln . ; a n d me ta l l i c p l a t i n u m 
is precipitated from the ho t soln. by formic acid, by formaldehyde, by glycerol 
a n d s o d i u m h y d r o x i d e , b y hydraz ine , b y m a g n e s i u m , a n d b y z i n c . W . N . Ivanoff 
o b s e r v e d t h a t soln . of p l a t i n u m s a l t s g ive a p r e c i p i t a t e w i t h t h i o c y a n a t e . W h e n 
p l a t i n u m sa l t s a r e boi led w i t h pyrocatecho l o r pyrogal lo l , a b lood - r ed soln . is 
p r o d u c e d w h i c h c h a n g e s t o d a r k b r o w n i s h - r e d ; a n d w h e n a p l a t i n u m sa l t so ln . 
is m a d e a lka l ine w i t h a m m o n i a , t h e s a m e c o l o r a t i o n is p r o d u c e d w i t h resorc inol 
(S . C. O g b u m ) . W . S ing l e ton r e c o m m e n d e d a s t e s t s for p l a t i n u m , a m m o n i a c a l 
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resorc inol soln. , r e d u c t i o n w i t h s t a n n o u s ch lor ide , microscopica l t e s t w i t h h e x a -
m e t h y l e n e t e t r a m i n e o r p o t a s s i u m ch lo r ide , a d d i t i o n of s o d i u m t h i o c y a n a t e a n d 
a m m o n i u m n i t r a t e . A c c o r d i n g t o E . S o n s t a d t , w h e n m e r c u r y of a h i g h degree 
of p u r i t y is a g i t a t e d w i t h a so ln . of 1 p a r t of p l a t i n o c h l o r i d e i n 3 ,000,000 p a r t s of 
w a t e r , t h e p r e c i p i t a t i o n of p l a t i n u m c a n be r ecogn ized . G. M a l a t e s t a a n d E . d i NoIa 
found t h a t -with v e r y d i l . soln . of h y d r o c h l o r o p l a t i n i c ac id , benz id ine i n ace t ic 
ac id soln . g ives a f locculent b lu i sh p r e c i p i t a t e . T h e sens i t iveness is e q u a l t o 
0-0000125 p a r t of p l a t i n u m . V . G. Ch lop in sa id t h a t p l a t i n o u s s a l t s g ive n o p re 
c i p i t a t e , a n d cone . soln. of p l a t i n i c s a l t s , a rose - red p r e c i p i t a t e . M. W u n d e r a n d 
V. T h u r i n g e r f o u n d t h a t t h e p r e c i p i t a t i o n w i t h d i m e t h y l g l y o x i m e is n o t q u a n t i t a 
t i v e , i t . M e l d r u m d e t e c t e d 1 p a r t of p l a t i n u m i n 50OO p a r t s of l iqu id b y p r e 
c i p i t a t i o n w i t h p o t a s s i u m ferrocyanide . 

T h e phys io log ica l ac t i on of p l a t i n u m s a l t s . — T h e t o x i c a n d cor ros ive ac t ion 
of p l a t i n u m sa l t s i n t r o d u c e d in t h e s t o m a c h of a n i m a l s w a s obse rved b y 
C. G. G m e l i n . 2 5 A c c o r d i n g t o F . Hofe r , a dose of 1-25 g r m s . of p l a t i n u m chlor ide 
or 1-87 g r m s . of s o d i u m c h l o r o p l a t i n a t e , h a s a m a r k e d p o i s o n o u s a c t i o n . Cone, 
soln. of p l a t i n i c ch lo r ide p r o d u c e i r r i t a t i o n of t h e sk in , a n d e r y t h e m a ; t h e m u c o u s 
m e m b r a n e is i r r i t a t e d , a n d t h e b r a i n is affected. S o d i u m c h l o r o p l a t i n a t e h a s a 
mi lde r a c t i o n . T h e t h e r a p e u t i c a c t i o n h a s s o m e ana log ie s w i t h t h o s e of m e r c u r y , 
iod ine , gold , a n d a r sen ic , b u t p l a t i n u m sa l t s a c t less s t r o n g l y t h a n a u r i c or mercu r i c 
ch lo r ides . P l a t i n u m sa l t s w e r e once u s e d a s r e m e d i e s for syphi l i s , a n d r h e u m a t i c 
affect ions . J . A . B l a k e sa id t h a t t h e l e t h a l dose for in j ec t ions is O-02 m g r m . pe r 
k g r m . , a n d t h a t t h e r e l a t i v e t o x i c a c t i o n s of gold , p l a t i n u m , a n d l i t h i u m a r e as 
1 . ~ : j j 7 . R . S. H a r d m a n a n d C. H . W r i g h t r e p o r t e d t h a t a chi ld acc iden ta l ly 
swa l lowed 8 g r a i n s of p o t a s s i u m c h l o r o p l a t i n i t e . T h i s w a s a t t e n d e d b y v o m i t i n g 
a n d d ia r rhoea w i t h t h e u s u a l s y m p t o m s of g a s t r o - e n t e r i t i s ; t h e ch i ld col lapsed, 
a n d in sp i t e of t r e a t m e n t , d i ed f rom c a r d i a c fa i lure in five h o u r s . A t t h e a u t o p s y , 
t h e m u c o u s m e m b r a n e of t h e s t o m a c h w a s f o u n d t o be p a l e e x c e p t for a p a t c h of 
b rowni sh -ye l low s t a i n i n g o n t h e p o s t e r i o r w a l l ; t h e sp leen w a s e n l a r g e d a n d t h e 
k i d n e y s , h i g h l y conges t ed , d i s p l a y e d p u n c t i f o r m haemorrhages ; a ch ron ic i n t u s 
su scep t i on w a s found w h i c h poss ib ly h a d s o m e t h i n g t o d o w i t h t h e f a t a l t e r m i n a 
t ion . P l a t i n u m w a s f o u n d in t h e s t o m a c h a n d i n t e s t i n e s . J . A. B l a k e s tud ied 
t h e r e l a t i o n b e t w e e n t h e v a l e n c y a n d t h e biological a c t i o n of p l a t i n u m sa l t s ; a n d 
F . H o f m e i s t e r f o u n d t h a t i nc reas ing t h e n u m b e r of N H 3 - g r o u p s in t h e p l a t i n u m 
a m m i n e s f a v o u r s t h e d e v e l o p m e n t of t h e t o x i c i t y , b u t differences in c o n s t i t u t i o n 
and v a l e n c y h a d n o a p p r e c i a b l e effect. J . D u n i n - B o r k o w s k y a n d Z. S z y m a n o w s k y 
o b s e r v e d n o c o n n e c t i o n b e t w e e n t h e a g g l u t i n a t i n g a n d h e m o l y z i n g p o w e r of sa l t s 
of t h e h e a v y m e t a l s a n d t h e v a l e n c y or c h e m i c a l r e l a t i o n s h i p s of t h e m e t a l s . 

C F o a a n d A . A g g a z z o t t i o b s e r v e d t h a t i n t r a v e n o u s in jec t ions of colloidal 
p l a t i n u m h a d n o p e r c e p t i b l e effect o n dogs . A . R o b i n a n d G. B a r d e t found t h a t t h e 
colloid i nc reased t h e s e p a r a t i o n of u r e a , u r i c ac id a n d i n d o x y l , a n d ra i sed t h e 
r e s p i r a t o r y q u o t i e n t . M. Ascoli a n d G. I z a r s h o w e d t h a t w h e n a d m i n i s t e r e d t o 
m a n h y p o d e r m i c a l l y a n d i n t r a v e n o u s l y , t h e r e is a n inc rease in t h e o u t p u t of 
n i t r o g e n o u s c o m p o u n d s . W . C h o n s t e i n s t u d i e d t h e effect of s u b c u t a n e o u s or 
i n t r a v e n o u s in j ec t ion of s o d i u m c h l o r o p l a t i n a t e o n t h e e l im ina t i on of n i t rogen 
c o m p o u n d s . A c c o r d i n g t o J . J i i t t , o x y h e m o g l o b i n r ead i ly fo rms c o m p o u n d s wi th 
sa l t s a n d d o u b l e s a l t s of t h e h e a v y m e t a l s ; t h e c o m p o u n d s t h u s o b t a i n e d a re ve ry 
s p a r i n g l y so lub le i n b lood , espec ia l ly in t h e p r e sence of s o d i u m ch lor ide . The 
me ta l l i c c o m p o u n d s a r e o b t a i n e d b y t h e r e p l a c e m e n t of five h y d r o g e n a t o m s in 
o x y h e m o g l o b i n b y five a t o m s of a m e t a l , t h e v a l e n c y of t h e m e t a l a p p e a r i n g t o be 
w i t h o u t inf luence . T h e m a i n a c t i o n of h e a v y m e t a l s as po isons is t h a t t h e fo rma
t i o n of t h e me ta l l i c c o m p o u n d s w i t h t h e oxyhasmoglob in r e n d e r s t h e b lood incapab le 
of a c t i n g a s a n o x y g e n ca r r i e r . T h e phys io log ica l a c t i o n of p l a t in i c ch lor ide was 
s t u d i e d b y A . W . Pe l l . J . Fe ig l a n d A. R o l l e t f ound t h a t t h e colloid h a s a specific 
a c t i o n i n p r o m o t i n g t h e gas t r i c sec re t ion of a dog , w h ich is n o t possessed b y m e t a l s 
w h e n a d m i n i s t e r e d i n t h e fo rm of o r d i n a r y ion izab le sa l t s . A . R o b i n a n d G. B a r d e t 
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obse rved t h a t i n some infec t ious ma lad i e s , t h e colloid p r o m o t e d o x i d a t i o n of t h e 
t i s sues , a n d t h e cu re of t h e d isease . C. L e v a d i t i a n d co -worke r s found t h e d o u b l e 
t h i o s u l p h a t e of p l a t i n u m a n d s o d i u m t o be less a c t i v e t h a n t h e c o r r e s p o n d i n g 
sa l t of gold in i t s t r y p a n o c i d a l ac t i on on r a b b i t s . 

C o m p a c t p l a t i n u m w a s found b y H . Thie le a n d K . Wolf t o h a v e n o banefu l 
ac t ion on b a c t e r i a . E . B e h r i n g , JIi. B i t t e r , E . R o s e n t h a l a n d W . B a m b e r g e r , a n d 
t h e F a r b w e r k e v o r m . Meis ter , L u c i u s u n d B r u n i n g s t u d i e d t h e v a l u e of p l a t i n u m 
s a l t s as an t i s ep t i c s ; A. C a l m e t t e , A. Ped le r , a n d T . L . B r u n t o n a n d J . F a y r e r , a s 
a n t i d o t e s for s n a k e po ison ing . H . Micheels a n d P . d e H e e n , t h e f a v o u r a b l e a c t i o n 
on t h e g e r m i n a t i o n of w h e a t ; A . C h a s s e v a n t a n d C. R i c h e t , t h e i n h i b i t i n g a c t i o n 
o n t h e lac t ic f e r m e n t a t i o n of w h e y ; A. D e v a u x , t h e non- f ixa t ion of p l a t i n u m b y 
t h e cell wal ls of p l a n t s t e m s f rom w h i c h t h e ca l c ium a n d m a g n e s i u m sa l t s h a v e 
b e e n a b s t r a c t e d b y ac ids ; a n d T . T h u n b e r g , t h e null-effect of h y d r o c h l o r o p l a t i n i c 
ac id on t h e a b s o r p t i o n of o x y g e n b y lec i th in . 

S o m e u s e s o f p l a t i n u m . — C . Ridolfi 2 6 t r i e d p l a t i n g c o p p e r a n d b ra s s w i t h 
p l a t i n u m leaf t o m a k e st i l ls a n d e v a p o r a t i n g p a n s , b u t n o t successful ly. P l a t i n u m 
p l a t i n g g ives a n o n - t a r n i s h a b l e c o a t i n g for s i lver a n d base m e t a l s . P l a t i n u m 
genera l ly a l loyed w i t h 10 p e r cen t , of i r i d ium h a s b e e n e m p l o y e d in m a k i n g s t a n d a r d 
i n t e r n a t i o n a l m e a s u r e s of l eng th , a n d w e i g h t ; t h e m e t a l is e m p l o y e d i n t h e p r o 
d u c t i o n of mi r ro r s , a n d cross-wires for op t ica l i n s t r u m e n t s ; a n d in t h e c o n s t r u c t i o n 
of p y r o m e t e r s — e . g . t h e r m o - c o u p l e , c o n t a c t b r e a k e r s a n d r e s i s t ance p y r o m e t e r s , 
a s well a s op t i ca l p y r o m e t e r s . T h e m e t a l is used in t h e c o n s t r u c t i o n of chemica l 
a p p a r a t u s — e . g . c rucibles , gooch filters, e lec t rodes , e t c . K . F a l c k desc r ibed t h e 
use of p l a t i n u m in d e n t a l w o r k a s a l loys a n d p i n s for art if icial t e e t h , foil for c rowns , 
a n d s u p p o r t s for d e n t u r e s ; i n e l ec t ro -ana ly t i ca l work , a c a t a l y s t i n n u m e r o u s 
chemica l r e a c t i o n s — t h e o x i d a t i o n of a m m o n i a , a n d of s u l p h u r d i o x i d e — a n d in 
t h e c o n s t r u c t i o n of a u t o m a t i c gas - l igh te rs ; i n t h e e lec t r ica l i n d u s t r i e s for glass-
t o - m e t a l j o i n t s , a n d for v a r i o u s c o n t a c t s p a r t i c u l a r l y if a r c ing is l iable t o occur . 
P l a t i n u m or p l a t i n u m - i r i d i u m p o i n t s a r e u sed for h y p o d e r m i c sy r inges , a n d for 
c a u t e r y p o i n t s . P l a t i n u m or a g o l d - p l a t i n u m a l loy is u sed in t h e art if icial silk 
i n d u s t r y for s p i n n e r e t s ; a n d for s p r a y i n g j e t s i n t h e m a n u f a c t u r e of s u l p h u r i c 
ac id . P l a t i n u m a n d i t s a l loys a r e u sed a s a n o n - m a g n e t i c s u b s t i t u t e for steel in 
s o m e c h r o n o m e t e r s a n d w a t c h e s . I t h a s been t r i e d in t h e c o n s t r u c t i o n of i n c a n 
d e s c e n t l a m p s , a s a r e s i s t ance m a t e r i a l in t h e c o n s t r u c t i o n of e lec t r ica l ly h e a t e d 
muffles, a s p l a t i n u m p o i n t s in m a g n e t o s for a e r o p l a n e m o t o r s , e t c . I n v e s t i g a t i o n s 
a r e be ing m a d e of p l a t i n u m - i r i d i u m flutes w h i c h a r e sa id t o h a v e a g r e a t e r p u r i t y 
of t o n e t h a n flutes m a d e of o t h e r m a t e r i a l s . T h e sa l t s of p l a t i n u m a r e a lso 
e m p l o y e d a s r eagen t s—e .g . in t h e d e t e r m i n a t i o n of p o t a s s i u m , r u b i d i u m , a n d 
caes ium—and i n p h o t o g r a p h i c work—e .g . in p l a t i n u m p r i n t i n g , a n d t o n i n g . 

A c c o r d i n g t o B . N . M e n s c h u t k i n , i n 1828, t h e R u s s i a n G o v e r n m e n t h a d a c c u m u 
l a t e d l a rge s to res of p l a t i n u m f rom t h e U r a l i a n d i s t r i c t s , a n d t h e m e t a l w a s m i n t e d 
a s co ins of 3 , 6, a n d 12 roub le s . Th i s w a s c o n t i n u e d u n t i l 1845, w h e n t h e m i n t i n g 
w a s s t o p p e d a n d t h e co ins w i t h d r a w n f rom c i r cu la t ion , t h e r e a s o n be ing t h a t 
t h e R u s s i a n G o v e r n m e n t w a s u n a b l e t o fix a n d m a i n t a i n t h e p r ice of t h e m e t a l , 
so t h a t l a rge q u a n t i t i e s of co ins p a s s e d t o o t h e r c o u n t r i e s . S o m e p l a t i n u m m e d a l s 
h a v e also been s t r u c k . P l a t i n u m is a lso e m p l o y e d in jewel le ry . 
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§ 15. The Atomic Weight and Valency of Platinum 
P l a t i n u m forms t h e t w o c h l o r i d e s — P t C l 2 a n d P t C l 4 — w h e r e t h e m e t a l is r e spec 

t i v e l y bivalent a n d quadrivalent. Th i s is conf i rmed b y t h e t w o ox ides , P t O , a n d 
P t O 2 . P l a t i n u m is u n i v a l e n t in t h e p l a t i n u m m o n o c h l o r i d e s t u d i e d b y S. S t r e i c h e r , 1 

L . W o h l e r a n d S. S t re icher , a n d W . M a n c h o t a n d G. L e h m a n n o b t a i n e d ev idence 
of t h e f o r m a t i o n of u n i v a l e n t p l a t i n u m — v i d e infra, p l a t i n u m s u b o x i d e . P l a t i n u m 
is tervalent (i) in a n il l-defined b r o w n ox ide , a n d h y d r a t e d ox ide , (ii) i n p l a t i n u m 
t r i ch lo r ide s t u d i e d b y F . M a r t i n , L . W o h l e r a n d E . M a r t i n , P . C. R a y a n d 
N . N . Ghosh , a n d L . P i g e o n ; (iii) i n M. B l o n d e l ' s ye l low acid , H P t ( S 0 4 ) 2 . 6 H 2 0 , 
a n d i n t h e ye l low p o t a s s i u m sa l t , K P t ( S 0 4 ) 2 . H 2 0 ; (iv) in S. M. J o r g e n s e n ' s 
r e d d i s h - b r o w n a - P t ( N H 3 ) en Br 3 , a n d t h e a n a l o g o u s r e d <z-Pt(NH3) p y Cl3 ; (v) in 
L.. A. Tschugaeff a n d I . I . TscherniaefE's b l a c k £ - P t ( N H 3 ) 2 ( O H ) C l 2 , a n d t h e red 
P t e n C l 3 , a n d in t h e r e d c r y s t a l s o b t a i n e d b y H . D . K . !Drew a n d co -worke r s b y 
m i x i n g Ct-[Pt(NH3) en Cl2 ] a n d Ct-[Pt(NH3) en Cl4] ; a n d (vi) i n t h e p a l l a d i u m 
sa l t s a n d in t h e b lack P t ( N H 3 ) 2 C l 3 p r e p a r e d b y H . D . K . D r e w a n d co -worke r s . 
E . G. Cox a n d co-workers d iscussed t h e p l a n a r s t r u c t u r e of c o m p l e x s a l t s of b i v a l e n t 
p l a t i n u m . J . F . H e y e s sa id t h a t t h e m e t a l a t h i g h t e m p , b e h a v e s a s a b i v a l e n t 
e l e m e n t , a n d a t o r d i n a r y t e m p , as a q u a d r i v a l e n t e l e m e n t . W . B i l t z d i scussed 
t h e effect of t e m p , on t h e v a l e n c y of p l a t i n u m t o w a r d s o x y g e n . F . K o h l r a u s c h 
d e d u c e d f rom his e lec t ro ly t ic o b s e r v a t i o n s t h a t t h e m e t a l b e h a v e s a s if i t s v a l e n c y 
were b e t w e e n 2 a n d 3 , a n d Li. H o l b o r n a n d Li. A u s t i n o b t a i n e d a s imi la r conc lus ion 
f rom o b s e r v a t i o n s o n t h e c a t h o d i c s p l u t t e r i n g of p l a t i n u m . T h e p l a t i n u m chlor ides , 
n i t r i t e s , e t c . , e x h i b i t a s t r o n g t e n d e n c y t o fo rm c o m p l e x molecules so t h a t t h e 
p l a t i n u m in p o t a s s i u m n i t r i t o p l a t i n i t e , K 2 P t ( N 0 2 ) 4 , a n d in p o t a s s i u m chloro-
p l a t i n i t e , K 2 P t C l 4 , b e h a v e s a s if i t w e r e s e x i v a l e n t ; a n d in p o t a s s i u m chloro-
p l a t i n a t e , K 2 P t C l 6 , a s if i t we re o c t o v a l e n t . T h e c o n s t i t u t i o n of t h e s e sa l t s , a n d 
of t h e a m m i n e s h a s been d i scussed b y I . I . Tscherniaeff, A . A. F r i n b e r g , C. W . B l o m -
s t r a n d , F . P . J . D w y e r a n d D . P . Mellor, P . T . Cleve, S. M. J o r g e n s e n , A. W e r n e r , 
e tc . , in c o n n e c t i o n w i t h t h e a m m i n e s — 4 9 . 1 9 — a n d t h e c o b a l t a m m i n e s — 6 7 . 17, 
1835. T h e p r i m a r y v a l e n c y of p l a t i n u m in t h e c h l o r o p l a t i n a t e s is four . T h e 
sub j ec t w a s d iscussed b y T . M. !-.owry. H . T o p s o e cons ide r s t h e c o m p l e x ch lo r ides 
of t h e t y p e : 2 R C L P t C I 4 a r e i s o m o r p h o u s w i t h t h e a n a l o g o u s c o m p l e x f luorides of 
t i n , t i t a n i u m , z i r con ium, a n d si l icon, a n d t h e a n a l o g o u s c h l o r o s t a n n a t e s ; a n d 
I . Bel lucci a n d N . P a r r a v a n o s h o w e d t h a t t h e p o t a s s i u m sa l t s of p l u m b i c , s t a n n i c , 
a n d p l a t i n i c ac ids a r e i s o m o r p h o u s . H . R e i h l e n a n d W . H i i h n d i scussed t h e 
op t i ca l a c t i v i t y of some a m m i n o - s a l t s . T h e r e a r e also t h e h y d r o c h l o r o p l a t i n o u s 
ac ids descr ibed b y JL. W o h l e r a n d F . M a r t i n — t e t r a c h l o r o p l a t i n o u s ac id , H 2 P t C l 4 ; 
t h e d o u b t f u l p e n t a c h l o r o p l a t i n o u s ac id , H 2 P t C l 5 , t h o u g h t t o be a d e r i v a t i v e of 
P t C l 3 - p l a t i n u m t e r v a l e n t ; a n d h e x a c h l o r o p l a t i n i c ac id , H 2 P t C l 6 ; a n d p l a t i n i c 
acid, H 2 P t O 4 — a d e r i v a t i v e of p l a t i n u m t r i o x i d e . F . M a r t i n , a n d JL. W o h l e r a n d 
F . M a r t i n showed t h a t in t h e t r i o x i d e p l a t i n u m is p r o b a b l y sexivalent. P . C. R a y 
a n d S. C. R. G u p t a sugges t ed t h a t t h e m e r c a p t i d o c h l o r i d e , P t C l ( C 2 H 5 ) 2 S 2 , c o n t a i n s 
quinquevalent platinum : 

C 2 H 6 

S 

Cl—Pt 
I l 

C 2H 6—S 
I I 

C 2H 6—S 

C 2 H 6 

-S 

P t - C l 
I l 
S—C2H6 

I 

S - C 2 H 5 

Cl 
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a n d e x a m p l e s w e r e a lso g iven b y P . C. R a y a n d N . N . G h o s h . W . Pu l l i nge r sug
ges ted t h a t p l a t i n u m is octovalent i n t h e c o m p o u n d P tC l 2 . 2COCl 2 : 

o-P"=<<g c i < J - p t < ^ 
Platinum sexivalent Platinum octovalent 

R . C. Menzics , L . A. Tschugaeff, I . I . Tschernaieff, P . T . Cleve, S. M. J o r g e n s e n , 
C. W . B l o m s t r a n d , A . W e r n e r , F . M. J a g e r , J . P i c c a r d a n d J- H . D a r d e l , 
A. F . R i c h t e r , H . R e i h l e n a n d co-workers , H . R e m y , A. P . Smirnoff, a n d 
E . G. Cox a n d co -worke r s , s t u d i e d t h e c o - o r d i n a t i o n a n d s t e r e o c h e m i s t r y of t h e 
p l a t i n u m sa l t s . 

T h e a t o m i c w e i g h t of p l a t i n u m a p p r o x i m a t e s 195 . T h i s is in a g r e e m e n t w i t h 
t h e s p . h t . ru l e ; w i t h t h e i s o m o r p h i s m ru le—v ide supra ; a n d w i t h t h e u sua l 
l oca t ion of t h e m e t a l in t h e pe r iod ic t a b l e . T h e pos i t ion of p l a t i n u m in t h e pe r iod ic 
t a b l e w a s d i scussed b y R . A b e g g , 2 E . Q. A d a m s , XJ. Alvis i , T . Ba i l ey , G. H . Ba i l ey 
a n d T . C. L a m b , H . B a s s e t t , E . B a u r , A. E . d e C h a n c o u r t o i s , L . d e B o i s b a u d r a n 
a n d A. d e L a p p a r e n t , A. v a n d e n B r o e k , T . Carne l ley , R . M. Dee ley , J . D e l a u n e y , 
J . D e l a u n e y a n d M. G a m i e r , G. E r r c r a , L . R . Gibbes , A. J . H o p k i n s , J . L . H o w e , 
J . Kcinigsberger , S. M. L o s a n i t s c h , R . Lo renz , F . H . L o r i n g , D . I . Mendeleeff, 
J . M o n c k m a n , J . A. R . N e w l a n d s , W . P r e y e r , 1). R a d u l e s c u , J . W . R e t g e r s , 
G. Rudor f , J . R . R y d b e r g , W . S a n d e r , K . Sche r inga , K . Sch i rmeisen , E . Schulze , 
E . v o n S t a c k e l b e r g , G. T a m m a n n , J . T h o m s e n , B . N . Tsch i t s che r in , F . P . Venab le , 
A. V o s m a e r , J . W a l k e r , G. W e n d t , A. W e r n e r , a n d C. Zengel is . 

S o m e a t t e m p t s were m a d e b y J . J . Berze l ius 3 in 1813, b y L . N . V a u q u e l i n , 
a n d b y E . D a v y in 1817 t o d e t e r m i n e t h e a t o m i c w e i g h t of p l a t i n u m . J. J'. Berze l ius ' 
ana lys i s of p l a t i n o u s ch lo r ide fu rn i shed 194-7 for t h e a t o m i c w e igh t of p l a t i n u m , 
and l a t e r , h e a n a l y z e d p o t a s s i u m c h l o r o p l a t i n a t e , a n d o b t a i n e d 198-3 from t h e 
r a t i o K 2 P t C l 6 : 4Cl ; 196-6 f rom t h e r a t i o K 2 P t C l 6 : 2 K C l ; 197-4 f rom t h e r a t i o 
K 2 I t ( J l 6 : P t ; a n d 197-1 f rom t h e r a t i o 2KCl": P t . T h e s e re su l t s were s u p p o r t e d 
b y t h e va lue s 197-68 t o 198-12 r e p o r t e d b y T . A n d r e w s t o be der ived from a de t e r 
m i n a t i o n of t h e p l a t i n u m a n d ch lo r ine in p o t a s s i u m c h l o r o p l a t i n a t e d r i ed a t 105°. 
J . S. S t a s e m p h a s i z e d t h e difficulty i n v o l v e d in r e m o v i n g t h e l a s t t r a c e s of w a t e r 
f rom t h i s sa l t . 

T h e a t o m i c w e i g h t s o b t a i n e d b y J . J . Berze l ius , a n d T . A n d r e w s a r e far t o o 
h igh , a n d t h e y a r e gene ra l ly r e j ec t ed f rom t h e c o m p u t a t i o n of a v e r a g e va lues . 
I n 1881 , K . S e u b e r t showed t h a t t h e va lue is n e a r e r 195 t h a n 197, for he ca l cu la t ed 
195-13 f rom t h e r a t i o ( N H 4 ) 2 P t C l 6 : P t ; 197-22 from ( N H 4 ) 2 P t C l 6 : 6 A g C l ; 194-83 
f rom K 2 P t C l 6 : P t ; 195-06 f rom K 2 P t C l 6 : 2 K C l ; a n d 195-31 f rom K 2 P t C l 6 : 4AgCl. 
T h e s e r e su l t s were conf i rmed b y t h o s e of W . H a l b e r s t a d t , w h o ob t a ined 194-65 
f rom t h e r a t i o P t B r 4 : P t ; 194-87 f rom ( N H 4 ) ^ P t B r 6 : P t ; 195-08 from 
K 2 P t B r 6 : P t ; 195-78 f rom K 2 P t B r 6 : 2 K B r ; 195 Ol f rom ( N H 4 ) o P t C l 6 : P t ; 
194-75 f rom K 2 P t C l 6 : P t ; a n d 195-29 f rom K 2 P t C l 6 : 2KCl . T h e ana ly se s of 
p o t a s s i u m c h l o r o p l a t i n a t e b y W . D i t t m a r a n d J . M c A r t h u r invo lve co r rec t ions for 
s o m e h y d r o x y l r ep l ac ing ch lo r ine , a n d h y d r o g e n r ep l ac ing p o t a s s i u m , a n d t h e y 
c a l c u l a t e d 195-5O f rom t h e r a t i o 2KCl : P t . F . Schu lz o b t a i n e d 194-5 from five 
a n a l y s e s of a m m o n i u m c h l o r o p l a t i n a t e . 

E . H . A r c h i b a l d o b t a i n e d v a l u e s b a s e d o n a n a l y s e s of p o t a s s i u m a n d a m m o n i u m 
c h l o r o p l a t i n a t e s a n d b r o m o p l a t i n a t e s . T h e a n a l y s e s of p o t a s s i u m c h l o r o p l a t i n a t e 
furn ish 195-213 f rom t h e r a t i o K 2 C l 6 : P t ; 195-219 f rom 4AgCl : P t ; 195-236 
f rom 2AgCl : P t ; 195-228 f rom 4AgCl : K 2 P t C l 6 ; 195-274 f rom 2AgCl : K 2 P t C l 6 ; 
195-220 f r o m 4 A g : P t ; 195-233 f rom 2Ag : P t ; 195-208 f rom 4Ag : K 2 P t C l 6 ; 
a n d 195-252 f rom 2Ag : K 2 P t C l 6 . T h e a n a l y s e s of p o t a s s i u m b r o m o p l a t i n a t e 
furn ish 195-221 f rom t h e r a t i o K 2 B r 6 : P t ; 195-225 f rom 4 A g B r : P t ; 195-222 
f rom 2 A g B r : P t ; 195-238 f rom 4 A g B r : P t ; 195-238 f rom 2 A g B r : K o P t B r 6 ; 
195-220 f rom 4 A g : P t ; 195-224 f rom 2Ag : P t ; 195-220 f rom 4Ag : K 2 P t B r 6 ; 
a n d 195-242 f r o m 2Ag : K 2 P t B r 6 . T h e a n a l y s e s of a m m o n i u m c h l o r o p l a t i n a t e 
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fu rn i shed 195-191 from t h e r a t i o ( N H 4 ) 2 P t C l 6 : P t ; 195-216 f rom 6AgCl : P t ; 
195-245 f rom 6AgCl : ( N I I 4 J 2 P t C l 6 ; 195-213 f rom 6Ag : P t ; a n d 195-241 f rom 
6 A g : ( N H 4 ) 2 P t C l 6 . T h e a n a l y s e s of a m m o n i u m b r o m o p l a t i n a t e fu rn i shed 195-206 
f r o m t h e r a t i o ( N H 4 J 2 P t B r 6 : P t ; 195-214 f rom 6 A g B r : P t ; 195-242 f rom 
6 A g : ( N H 4 ) 2 P t B r 6 ; 195-220 f rom 6Ag : P t ; a n d 1 9 5 2 4 4 f rom 6Ag : ( N H 4 ) 2 P t B r 6 . 
T h e bes t r e p r e s e n t a t i v e v a l u e f rom E . H . A r c h i b a l d ' s d e t e r m i n a t i o n s is 195-22. 

T h e i n t e r n a t i o n a l s t a n d a r d for t h e b e s t r e p r e s e n t a t i v e v a l u e of t h e a t o m i c 
w e i g h t of p l a t i n u m for 1931 is 3 95-2, a n d r e p r e s e n t a t i v e va lues were d iscussed b y 
F . W . Clarke , L,- Meyer a n d K . S e u b e r t , J . I ) . v o n d e r P l a a t s , W . M. W a t t s , 
T . W . R i c h a r d s , W . A. N o y e s , G. D . H i n r i c h s , a n d A. V u r t h e i m . 

C. T . H e y c o c k a n d F . H . Nevi l le 4 d i scussed t h e molecu la r s t a t e of p l a t i n u m 
in a l loys w i t h c a d m i u m , lead , a n d b i s m u t h ; a n d E . O. v o n L i p p m a n n e s t i m a t e d 
30 t o 4O a t o m s pe r molecu le . W . C R o b e r t s - A u s t e n a d d e d t h a t e x p e r i m e n t s on 
t h e diffusion of p l a t i n u m sugges t ed t h a t t h e molecules a r e m o r e c o m p l e x t h a n t h o s e 
of si lver, or gold. T h e r e l a t i ons b e t w e e n t h e e l e m e n t s a n d t h e i r a t . w t s . we re d i s 
cussed b y G. O s a n n , M. Gerbe r , F . Sanford , a n d C. A. M a r t i u s ; t h e r e l a t i ons 
be tween t h e a t . w t s . a n d t h e affinities of t h e e l e m e n t s , b y E . D o n a t h a n d J . M a y r -
hofer , P . Pfeiffer, a n d F . G r a m p ; b e t w e e n t h e a t . w t s . a n d t h e h e a t s of r eac t ion , 
b y M. B e r t h c l o t ; t h e r e l a t i ons b e t w e e n t h e a t . w t s . a n d t h e e las t ic c o n s t a n t s , 
b y J . J o h n s t o n ; a n d t h e r e l a t i ons b e t w e e n t h e a t . w t s . a n d t h e co lour of t h e 
e l e m e n t s , b y M. C. Lea. 

T h e a t o m i c n u m b e r of p l a t i n u m is 78 . E . A m a l d i , 5 A . J . D e m p s t e r , B . F u c h s 
a n d H . K o p f e r m a n n , H . K o p f e r m a n n a n d K . K r e b s , B . J a e c k e l a n d H . Kopfe r -
m a n n , F . All ison a n d E . J . M u r p h y , a n d B. V e i i k a t e s a c h a r a n d L . S iba iya r e p o r t e d 
t h a t p l a t i n u m h a s five i so topes of a t o m i c m a s s 192, (193), 194, 195, a n d 196 w i t h 
t h e r e l a t ive a b u n d a n c e s , for t h e 192, 194, 195, a n d 196 i so topes a re , r e spec t ive ly , 
2, K), 13 , 16 ; J . H . B a r t l e t t s t u d i e d t h e sub jec t . T h e a t o m i c disrupt ion of 
p l a t i n u m b y t h e b o m b a r d m e n t of <z-particles h a s n o t b e e n n o t e d b y E . R u t h e r f o r d 
a n d J . Ohadwiek , or b y H . P e t t e r s s o n a n d G. K i r s c h ; J . M. Cork a n d E . O. L a w 
rence , a n d A. M a t z n e r o b s e r v e d t h e a t o m i c d i s i n t e g r a t i o n of p l a t i n u m b y b o m b a r d 
m e n t wi th n e u t r o n s ; G. K i r s c h found t h a t w i t h ct-rays f rom p o l o n i u m , d i s i n t e g r a t i o n 
occurs ; a n d G. T. P o k r o v s k y sa id t h a t t h e p l a t i n u m b e c o m e s r a d i o a c t i v e . Accord 
ing t o N . Bohr , a n d F . C. S ton ie r , t h e e lectronic s tructure of p l a t i n u m is (2) for 
t h e K-she l l ; (2, 2, 4) for t h e 1,-shell ; (2, 2, 4, 4, 6) for t h e M-shell ; (2, 2, 4, 4, 
6, 6, 8) for t h e N-shel l ; (2, 2, 4, 4, 4) for t h e O-shell ; a n d (2) for t h e P-she l l . 
S. K . All ison, A. E . v a n Arke l a n d J . H . d e Boer , E . Bose , J . C h a d w i c k , 
J . A. C rowthe r , F . De in inge r , H . E y r i n g a n d A. S h e r m a n , P . 13. F o o t e , M. K a h a -
novicz , S. K a t o , W . Meier, B . V . Nekrasof t , C. D . N i v e n , J . P a t t e r s o n , H . P e r l i t z , 
R . P o h l , G. 1. P o k r o v s k y , P . R a y , O. W . R i c h a r d s o n , W . H u m c - R o t h e r y , 
H . J . W a l k e , a n d H . A. \Vi lson m a d e e s t i m a t e s of t h e n u m b e r of e l ec t rons p e r 
a t o m of p l a t i n u m . 
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§ 16. Intermetallic Compounds, and Alloys of Platinum 

J . D e w a r a n d A . S c o t t * o b s e r v e d t h a t p l a t i n u m is v e r y s t r o n g l y a t t a c k e d b y 
t h e v a p o u r of t h e a lka l i m e t a l s . Acco rd ing t o H . D a v y , p l a t i n u m - p o t a s s i u m a l loys 
a r e r ead i ly f o r m e d since t h e t w o m e t a l s w h e n h e a t e d t o g e t h e r u n i t e w i t h i n c a n 
descence , fo rming a b r i t t l e , sh in ing m a s s . H . D a v y o b s e r v e d t h a t t h e a l loy of 
p o t a s s i u m a n d p l a t i n u m b u r n s w h e n h e a t e d in a i r , fo rming a ye l low p o w d e r wh ich 
g ives off o x y g e n w h e n h e a t e d , a n d is d e c o m p o s e d b y w a t e r . K . A . I J o f m a n n a n d 
H . H i e n d l m a i e r obse rved t h a t if p o t a s s i u m is m e l t e d w i t h p l a t i n u m in air , t h e 
p r o d u c t passes i n t o soln. a s p o t a s s i u m p l a t i n a t e . H . D a v y l ikewise p r e p a r e d 
p l a t i n u m - s o d i u m a l loys . C. T . H e y c o c k a n d F . H . Nevi l l e obse rved t h a t p l a t i n u m 
is inso luble in m o l t e n s o d i u m . J . D e w a r a n d A . S c o t t n o t e d t h a t p l a t i n u m is 
a t t a c k e d b y t h e v a p o u r of s o d i u m , a n d V. M e y e r a d d e d t h a t s o d i u m v a p o u r , in 
n i t rogen , beg ins t o a t t a c k p l a t i n u m a t a r e d - h e a t , a n d t h e a t t a c k is g r e a t e r , t h e 
h ighe r t h e t e m p . F . H a b e r a n d M. Sack , a n d M. S a c k o b s e r v e d t h a t p l a t i n u m 
t a k e s u p s o d i u m w h e n h e a t e d t o r e d n e s s in t h e v a p o u r of t h e a lka l i m e t a l , a n d w h e n 
t h e m e t a l is a f t e r w a r d s t r e a t e d w i t h w a t e r , i t b e c o m e s loose a n d p o r o u s o n t h e 
surface . A c c o r d i n g t o A. B re s t e r , a s o d i u m - p l a t i n u m a l loy is f o r m e d b y t h e 
e lec t ro lys is of s o d i u m s u l p h a t e w i t h a p l a t i n u m c a t h o d e . P . G. E h r h a r d t found 
t h a t p l a t i n u m - l i t h i u m a l l oys a r e h a r d e r t h a n p l a t i n u m itself. 

Acco rd ing t o A. F . Geh l en , 2 platinum-COpper a l loys a r e r e a d i l y f o r m e d a t a 
w h i t e - h e a t ; a n d E . D . C la rke o b t a i n e d t h e a l loy b y m e l t i n g e q u a l w e i g h t s of t h e 
t w o m e t a l s in t h e o x y h y d r o g e n f lame. H . Ie Cha te l i e r o b s e r v e d t h a t a t i t s m . p . , 
c o p p e r g ives off sufficient v a p o u r t o co r r ode p l a t i n u m . Al loys w e r e a lso m a d e 
b y C. S. B r a i n i n , C. W i n k l e r , J . M u r r a y , C B a r u s , a n d F . D o e r i n c k e l . A c c o r d i n g 
t o C. K r u g , t h e t w o m e t a l s f o r m a l loys i n a l l p r o p o r t i o n s . E . M. W i s e a n d co
w o r k e r s s t u d i e d t h e use of t h e p l a t i n u m - c o p p e r a l loys for d e n t a l p u r p o s e s . B . N . Sen 
d i scussed t h e diffusion of c o p p e r i n t o p l a t i n u m . T h e f .p . c u r v e , F i g . 29 , falls 
c o n t i n u o u s l y f rom t h e m . p . of p l a t i n u m t o t h a t of c o p p e r , a n d t h e r e is t he re fo re a 
c o n t i n u o u s series of solid soln. A s p o i n t e d o u t b y G. T a m m a n n , n o c o m p o u n d 
a p p e a r s o n t h e c u r v e a l t h o u g h C. K r u g w a s u n d e r t h e impre s s ion t h a t a p l a t i n u m 
cupxide, P t C u , is fo rmed . T h e s u b j e c t w a s d i scussed b y K . B o r n e m a n n , E . Janecke , 
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K. H o n d a a n d T. Ish igaki , J . A. M. v a n l i i empt , C. B a r u s , W . Guer t le r , a n d A. von 
der R o p p . N . S. Kurnakoff a n d V. A. Nemiloff observed t h e f.p. curves , F ig . 30, 
a n d found t h a t solid al loys exh ib i t recalescence be tween 700° a n d 800° w i t h a 
m a x i m u m of 850° wi th al loys h a v i n g 50 a t . pe r cent , of p l a t i n u m . This indica tes 
t h e fo rmat ion of t h e P t C u - c o m p o u n d , a n d th i s is confirmed b y m e a s u r e m e n t s 
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FiOS. 29 and 30.—The Freezing Points of Platinum-Copper Alloys. 

of t h e ha rdnes s (Fig. 31) , conduc t iv i ty , a n d t e m p . coefE. of t h e conduc t iv i t y 
(Fig. 32) of re -hea ted a n d t e m p e r e d alloys. H . R o h l discussed t h e clast ic proper t ies 
of t h e Ou 3 Pt al loy. 

G. N a t t a , a n d C. M a t a n o s tud ied t h e diffusion of p l a t i n u m in copper . According 
to C. K r u g , al loys wi th 4 per cent , of p l a t i n u m a re rose-red ; w i th 10 t o 12 per 
cent . , b ronze colour ; w i t h 15 t o 20 pe r cent . , gold-yellow ; w i t h 50 per cent . , 
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F I G . 31.—The Hardness of the 
P t -Cu Alloys. 
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- T h e R e s i s t a n c e a n d T e m p e r a t u r e Coefficient of 
t h e P t - C n Alloys . 

p a l e g r e y ; a n d w i t h 7 5 p e r c e n t . , i t i s d i f f icu l t t o d i s t i n g u i s h t h e c o l o u r f r o m t h a t 
of p l a t i n u m i tse l f . F . D o e r i n c k e l s a i d t h a t a l l o y s w i t h o v e r 4 0 p e r c e n t , o f p l a t i n u m 
a r e w h i t e ; A . F . G e h l e n t h a t a l l o y s w i t h 3*7 p e r c e n t , o f p l a t i n u m a r e r o s e - r e d ; 
a n d E . D . C l a r k e , t h a t a l l o y s w i t h 5 0 p e r c e n t , o f p l a t i n u m a r e g o l d e n y e l l o w . 
A . F . G e h l e n s a i d t h a t t h e a l l o y w i t h 3-7 p e r c e n t , o f p l a t i n u m h a d a fine-grained 
s t r u c t u r e . H . B e h r e n s o b s e r v e d t h a t w h e n p o l i s h e d s u r f a c e s a r e e t c h e d w i t h 
n i t r i c a c i d , d e e p f u r r o w s a r e c u t b e t w e e n c u s h i o n - l i k e c r y s t a l s . W . L e w i s f o u n d 
t h e s p . g r . o f a l l o y s w i t h p l a t i n u m a n d 

Copper . 0 9 6 9 66-7 8O 83-3 88-9 92-3 96-15 
Sp . gr. . 11-400 10-410 9-908 9-693 9-30O 9-251 8-970 

1OO p e r cen t . 
8-830 



196 I N O R G A N I C A N D T H E O R E T I C A L , C H E M I S T R Y 

W . B i l t z a n d F . W e i b k a s t u d i e d t h e a t . vo l . F . D o e r i n c k e l sa id t h a t t h e a l loys 
a r e soft a n d t o u g h ; a n d t h a t t h e h a r d n e s s is b e t w e e n 3 a n d 4 o n Mohs* sca le . 
F . E . C a r t e r ' s va lues for Br ine l l ' s h a r d n e s s of w o r k a b l e a l loys a r e g iven i n T a b l e I V . 

T A B L E I V . — B B I N E L L ' S H A R D N E S S O F P L A T I N U M A L L O Y S . 

Alloy 

Ir . 
O s 
P r ! 
R h 
R u 
A u 
A g 
C u 
N i 

5 

8 0 
1 1 7 

6 5 
6 7 

1 0 5 
1 0 2 

8O 
1 1 0 
1 3 8 

Percentage amount 

1 0 

1 0 5 
1 7 5 

7 0 
7 3 

1 5 8 
1 4 8 
1 2 5 
1 3 5 
1 9 5 

16 

1 4 0 
— 
7 3 
7 7 

17O 
1 4 2 
2 3 6 

2 0 

1 7 5 

7 5 
8O 

1 7 2 
1 4 5 
27O 

A. F . Gehlen said t h a t t h e a l loy w i t h 3*7 p e r c e n t , of p l a t i n u m is ma l l eab l e , a n d 
E . D . Cla rke t h a t t h e 50 : 50-al loy h a s a s p . gr . l ike gold , is ma l l eab l e , a n d eas i ly 
filed. F . E . Ca r t e r sa id t h a t w i t h u p t o 10 p e r cen t , of coppe r , t h e a l loys d o n o t 
b l a c k e n on h e a t i n g , b u t w i t h m o r e c o p p e r t h e y d o b l a c k e n a n d b e c o m e difficult 
t o -work. Al loys w i t h u p t o 30 p e r c e n t , of c o p p e r m a y b e h o t ro l led , b u t b e y o n d 
t h a t , t h e a l loys a r e h a r d a n d b r i t t l e . C. K r u g o b s e r v e d t h a t a l loys w i t h o v e r 
10 p e r cen t , of p l a t i n u m a r e l iable t o " s p i t t i n g " w h e n t h e y solidify. C. H . J o h a n s 
son a n d J . O. L i n d e e x a m i n e d t h e X - r a y s p e c t r u m . H . J . S e e m a n n , a n d C. B a r u s , 
a n d E . S e d s t r o m m e a s u r e d t h e sp . r e s i s t ance a n d i t s t e m p . coefF. F . E . C a r t e r 
sa id t h a t t h e a d d i t i o n of c o p p e r t o p l a t i n u m ra ises t h e e lec t r ica l r e s i s t ance v e r y 
m a r k e d l y ; t h e res i s tance R o h m s , t h e t e m p . coefE. a p e r c . c , a n d t h e t h e r m a l 
e.m.f. a g a i n s t p l a t i n u m a t 1100°, a r e : 

Copper . 5 10 15 20 25 3 0 per cent . 
H . . 227 335 4 3 0 54O 530 5OO 
a . . 0 0 0 0 1 5 0 0 0 0 1 5 0 0 0 0 1 5 0-00016 O-O0012 — 
E.m.f. . + 3 - 4 8 + 5-05 — + 0 - 8 0 — — 5 0 5 

C S . B r a i n i n p a t e n t e d a n a l loy w i t h a b o u t 25 p e r cen t , of c o p p e r for use a s h igh -
re s i s t ance wi res . N . S. Kurnakof f a n d V. A. Nemiloff ' s r e su l t s a r e s u m m a r i z e d in 
F i g . 32 . I I . Ie Cha te l i e r found t h e t h e r m o e l e c t r i c force of p l a t i n u m a g a i n s t a n 
a l loy w i t h 5 p e r cen t , of c o p p e r t o be JS=^l-36~O-OO2402 b e t w e e n 0° a n d 1500°. 
E . S e d s t r o m s t u d i e d t h e sub j ec t ; a n d G. T a m m a n n a n d H . W i e d e r h o l d t , t h e 
p o l a r i z a t i o n of t h e a l loy ; a n d E . Vogt , a n d H . J . S e e m a n n , t h e m a g n e t i c p r o p e r t i e s 
of t h e a l loys . 

A. S i e v e r t s a n d co -worke r s obse rved t h a t p l a t i n u m ra ises t h e so lub i l i t y of 
h y d r o g e n i n m o l t e n c o p p e r . E . D . Cla rke sa id t h a t t h e 50 : 50-a l loy is t a r n i s h e d 
in a i r ; a n d C. K r u g n o t e d t h a t t h e a l loys gene ra l ly res is t a t m o s p h e r i c cor ros ion 
v e r y well . A . S i eve r t s a n d E . B e r g n e r found t h a t p l a t i n u m lowers t h e so lub i l i ty 
of s u l p h u r d iox ide in c o p p e r . F . Doe r incke l , a n d H . B e h r e n s n o t e d t h a t a l loys 
w i t h u p t o 50 p e r c e n t , of p l a t i n u m a r e e t c h e d b y n i t r i c ac id . A c c o r d i n g t o 
C. W i n k l e r , a l loys w i t h [Cu] p e r c e n t , of copper , y ie ld [ P t ] p e r c e n t , of p l a t i n u m 
w h e n t r e a t e d w i t h n i t r i c a c i d : 

H N O 3 sp . gr. 1-398 1-298 1-190 1-298 (fuming) 
* " » » * * 4 * o t * N 

[Cu] . . 90-24 99-OO 89-89 98-85 90-61 99-00 89-80 94-78 per cent. 
[Pt] . 45-60 5200 26-57 41-27 1119 37-03 5116 40-81 

C. K r u g sa id t h a t t h e so lub i l i ty of p l a t i n u m is n o t inf luenced b y t h e c o n c e n t r a t i o n 
o r p r o p o r t i o n of t h e ac id e m p l o y e d , b u t i t is affected b y t h e d u r a t i o n of t h e a c t i o n ; 
a n d s ince a p o r t i o n of t h e c o p p e r a lways r e m a i n s a s soc i a t ed w i t h t h e p l a t i n u m , 
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he a s s u m e d t h a t t h e inso lub le p a r t is a chemica l c o m p o u n d . G. T a m m a n n ' s s t u d y 
of t h e a c t i o n of gold ch lo r ide , n i t r i c ac id s p . g r . 1*44, f u m i n g h y d r o c h l o r i c acid , 
p a l l a d i u m ch lor ide , ferr ic ch lo r ide , c u p r i c ch lo r ide , m e r c u r o u s n i t r a t e , a m m o n i u m 
su lph ide , a n d s o d i u m su lph ide i n d i c a t e d a l i m i t w i t h a l loys h a v i n g u p t o 32 pe r 
cen t , of p l a t i n u m . 

J . P . J . d ' A r c e t 3 p r e p a r e d p la t inum-s i lver a l loys b y m e l t i n g t h e c o m p o n e n t 
m e t a l s t o g e t h e r . H . Ie Cha te l i e r o b s e r v e d t h a t m o l t e n s i lver a t i t s m . p . g ives off 
e n o u g h v a p o u r t o a t t a c k p l a t i n u m . F . E . C a r t e r sa id t h a t s i lver r a p i d l y h a r d e n s 
p l a t i n u m , a n d a l loys u s e d in d e n t i s t r y , a n d i n m a k i n g e lec t r ica l c o n t a c t s a r e fair ly 
duc t i l e . T h e so-cal led dental alloys, first a n d second qua l i t i e s , c o n t a i n , r e spec t ive ly , 
66 a n d 7 5 p e r c e n t , of s i l v e r — t h e r e m a i n d e r b e i n g p l a t i n u m . S o m e a l loys con
t a i n i n g 51 t o 62 p e r c e n t , of t i n , 3O t o 46 p e r c e n t , of s i lver , 1 *3 t o 5-8 p e r cen t , of 
gold, a n d 0*4 t o 1*6 p e r c e n t , of p l a t i n u m , a r e , a c c o r d i n g t o E . A. S m i t h , u sed in 
t h e p r e p a r a t i o n of d e n t a l a m a l g a m . T h e s i l v e r - p l a t i n u m d e n t a l a l loys were 
s t u d i e d b y E . M. Wise a n d co -worke r s . 

J . M u r r a y , H . Ross le r , C. W i n k l e r , F . Doe r incke l , J . F . T h o m p s o n a n d 
E . H . Miller, A. v o n d e r R o p p , a n d V. S t r o u h a l a n d C. B a r u s o b t a i n e d t h e a l loys 
b y m e l t i n g t h e c o n s t i t u e n t m e t a l s e i t he r in t h e b l a s t -ga s n a m e , t h e o x y h y d r o g e n 
f lame, or i n h i g h t e m p , fu rnaces . W . T r u t h e s t u d i e d t h e effect of s i lver o n p l a t i n u m 
in cupe l l a t i on . W . S p r i n g n o t e d t h a t w h e n p l a t i n u m e l e c t r o p l a t e d w i t h si lver is 
d r a w n i n t o wi re , t h e m e t a l s a l loy u n d e r t h e seve re p re s s . E . P r i w o z n i k o b t a i n e d 
t h e a l loy b y i gn i t i ng s i lver n i t r i t o p l a t i n i t e . II . Ross l e r sa id t h a t t h e t w o m e t a l s 
fo rm a l loys in al l p r o p o r t i o n s , b u t F . E . C a r t e r sa id t h a t t h e a l loys d o n o t fo rm a 
c o n t i n u o u s ser ies of sol id soln . a s in t h e case of p l a t i n u m a l loyed w i t h gold, or 
p a l l a d i u m w i t h si lver . T h e m e t a l s d o n o t r e a d i l y d isso lve in one a n o t h e r , a n d t h e y 
t e n d t o s e p a r a t e o n cool ing. J . P r i n s e p a t t e m p t e d t o m e a s u r e t h e m . p . of silver-
p l a t i n u m a l loys b y a go ld a i r t h e r m o m e t e r ; a n d t o use t h e a l loys as py roscopes . 
C. T . H e y c o c k a n d F . JH. Nevi l l e o b s e r v e d t h a t a d d i n g 3*55 p e r cen t , of p l a t i n u m 
t o s i lver r a i sed t h e f .p . t o 990° . F . D o e r i n c k e l found t h a t a series of solid soln. 
is f o r m e d w i t h f rom O t o 48 p e r c e n t , of p l a t i n u m ; t h e c o m p o s i t i o n of t h e end-
m e m b e r of t h e series is platinum diargentide, P t A g 2 , b u t i t is n o t cons ide red t o be 
a chemica l i n d i v i d u a l . A b o v e 1184°, i t d e c o m p o s e s i n t o c r y s t a l s r ich in p l a t i n u m , 
a n d a fused m a s s w i t h a b o u t 32 p e r cen t , of p l a t i n u m . J . F . T h o m p s o n a n d 
E . H . Miller t h o u g h t i t poss ib le t h a t a c o m p o u n d is f o rmed because of some i r regu-

I I 1 i !••>• i J I i 1 - J 0 I 1 1 1 1 1 1 1 1 1 1 
O 20 40 60 80 100 O 20 40 6O BO WO 

Per cent of platinum Atomic per cent, of platinum 
Fios . 33 and 34.—Freezing-point Curves of the SiIvor-Platinum Alloys. 

la r i t ies i n t h e s o l v e n t a c t i o n of n i t r i c ac id ; a n d for s imi la r r ea sons A. v o n de r 
R o p p s u g g e s t e d t h a t platinum, hemitriargentide, P t 2 A g 3 , is f o rmed . G. T a m m a n n 
a d d e d t h a t n o e v i d e n c e of a n y c o m p o u n d of t h e t w o e l e m e n t s a p p e a r s o n t h e f .p . 
c u r v e . N . S. K u r n a k o f f a n d W . A . Nemiloff 's co r r ec t i on of F . D o e r i n c k e l s cu rve 
is s h o w n in F i g . 3 3 , w h e r e A r e p r e s e n t s a solid soln. of p l a t i n u m in s i lver ; B, a 
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solid soln. of s i lver in p l a t i n u m ; a n d A + -B , a m i x t u r e of t h e t w o solid soln. Obser 
v a t i o n s on t h e sub jec t were m a d e b y W . Guer t l e r , G. N a t t a , K . B o r n e m a n n , a n d 
E . J a n e c k e . C H . J o h a n s s o n a n d J . O. L i n d e ' s r e su l t s a r e s u m m a r i z e d in F i g . 3 4 , 
w h e r e t h e Greek l e t t e r s refer t o solid soln. 

Accord ing t o J . F . T h o m p s o n a n d E . H . Miller, u n d e r t h e mic roscope , t h e 
a l loy w i t h 10-39 pe r cen t , of p l a t i n u m cons is t s of c r y s t a l s se t i n a n o n - c o m p o s i t e 
g r o u n d mass . O n cooling f rom 1200°, a d e v e l o p m e n t of h e a t w a s o b s e r v e d a t 
1045° t o 1050°, a n d a m u c h l a rge r d e v e l o p m e n t a t 1000°. T h e a l loy c o n t a i n i n g 
20*59 pe r cen t , p l a t i n u m , w h e n cooled f rom 1100°, d e v e l o p e d h e a t a t 1085° a n d 
poss ib ly also a t 995°. T h e m i c r o s t r u c t u r e s h o w e d la rge , w h i t e d e n d r i t e s i n a 
non -compos i t e g r o u n d m a s s . T h e a l loy c o n t a i n i n g 31*46 p e r cen t , p l a t i n u m , o n 
cooling f rom 1300°, g a v e m a r k e d b u t i r r egu la r d e v e l o p m e n t s of h e a t b e t w e e n 
1170° and 1100°. T h e s t r u c t u r e cons i s t ed of g r e y c r y s t a l s in a d a r k g r o u n d m a s s . 
T h e a l loy c o n t a i n i n g 37-89 p e r cen t , p l a t i n u m r e s e m b l e d t h e 31-46 p e r cen t , a l loy 
in s t r u c t u r e , b u t g a v e s h a r p d e v e l o p m e n t s of h e a t a t 1240° a n d 1170°. T h e a l loy 
con t a in ing 57-05 pe r cen t , p l a t i n u m also r e s e m b l e d t h e 31*46 p e r cen t , a l loy in 
s t r u c t u r e ; on cooling f rom 1400°, i t g a v e d e v e l o p m e n t s of h e a t a t 1240°, 1180°, 
and 1090°. K . G e b h a r d a n d H . J . W i e s t e r s t u d i e d t h e r ec rys t a l l i z a t i on of t h e 
p l a t i num-s i lve r a l loys . C H . J o h a n s s o n a n d J . O. L i n d e ' s r e su l t s for t h e l a t t i c e 
c o n s t a n t of t h e al loys a r e s u m m a r i z e d in F i g . 3 5 . T h e r e su l t s for t h e d o t t e d l ines 
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F I G . 36. The Hardness and Tenac i ty of P la t inum-
Silver Al loys . 

refer t o solid soln. T h e a l loys for u p t o a b o u t 30 p e r cen t , p l a t i n u m were q u e n c h e d 
f rom 75()° t o 850°, a n d t hose a b o v e 50 a t . p e r cen t , p l a t i n u m w e r e q u e n c h e d f rom 
1150°. T h e X - r a d i o g r a m s were s t u d i e d b y J . W e e r t s . T h e s p . gr . r e fe r red t o 
w a t e r a t 4° is : 

P l a t i n u m 
Sp. gr. 

0 
10-61 

10-39 
11-17 

20-59 
11-8O 

31-46 
12-57 

W . Lie wis g a v e for t h e s p . gr . of a l loys w i t h 

Silver 
Sp. gr. 

5O 
13-535 

6G-7 
12-452 

75 
11-790 

37-89 
13*19 

87-5 
10-867 

57-05 per cent . 
14-25 

100 per cent . 
10-980 

W . Bi l t z a n d F . W e i b k a s t u d i e d t h e a t . vo l . J . P . J . d ' A r c e t obse rved t h a t t h e 
a l loys of p l a t i n u m w i t h s i lver a r e less w h i t e , less ma l leab le , a n d less h a r d t h a n 
si lver , a n d w h e n q u i e t l y fused, a n a l loy r i che r i n p l a t i n u m collects a t t h e b o t t o m . 
C. W i n k l e r o b t a i n e d a n a l o g o u s r e su l t s . J . F . T h o m p s o n a n d E . H . Miller o b s e r v e d 
t h a t a l loys w i t h ove r 3O p e r cen t , of p l a t i n u m a r e m u c h h a r d e r t h a n t h o s e w i t h a 
lower p r o p o r t i o n of p l a t i n u m , a n d t h e h a r d n e s s increases as t h e p r o p o r t i o n of 
p l a t i n u m inc reases ; a n d F . D o e r i n c k e l a d d e d t h a t a l loys w i t h u p t o 30 p e r c e n t , 
of p l a t i n u m a r e scarce ly h a r d e r t h a n t h e i r c o m p o n e n t s , b u t b e y o n d t h a t p o i n t 
t h e h a r d n e s s increases , a n d a n a l loy w i t h 70 p e r cen t , of p l a t i n u m is r a t h e r h a r d e r 
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t h a n calcite. N . S. Kurnakoff and W. A. Nemiloff's measurements of Br inea ' s 
hardness of alloys annealed a t 650°, a n d a t 950° to 1050°, and of t he tensile s t rength 
in kgrms . per sq. m m . are summarized in Fig . 36—vide Table IV. W. GeibePs 
measurements of t h e tensile s t reng th of 1 m m . wires a re summarized in Fig. 37. 
These alloys were used by H . Bush for hooks and r ivets . 

A. Matthiessen found t h e l inear the rma l expansion of alloys wi th 66 per cent , 
of silver t o be Z=Z0(I+O-O414150+O-O71O70*) ; and t h e cubic expansion 
V=V0(14-OO442460-}-OO732202). F . A. Schulze gave for t he t he rma l conduct iv i ty , k, 

Platinum 
k 

. 0" 
1-08 

10 
0-98 

2 5 
0-38 

3 0 
0-31 

33 per cent. 
0-3O 

J . F . Thompson and E . H . Miller no ted t h a t alloys wi th over 40 per cent , of silver 
do n o t spi t percept ibly on solidification. E . H a g e n and H . Rubens measured t he 
emissivity of t h e alloys ; a n d H . Weisz found t h a t p l a t inum acts as a nucleus for 
the solarization of silver bromide films in pho tography . 

A. Matthiessen and O. Vogt found t h a t the curve for the electrical conduc t iv i ty 
has a break for alloys wi th 33 per cent , of p l a t inum. The conduc t iv i ty 
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Via. 3 8 . — E l e c t r i c a l P r o p e r t i e s of t h e P l a t i n u m -
S i l v e r A l l o y s . 

of an alloy wi th 66*6 per cent , of silver, or 16-95 vols, per cent , of p la t inum, is 6-696 
when t h a t of silver alone is 100 ; and a t 0°, 6-696—OOO2210+OO5139302. 
A. Mat thiessen and C. Vogt also gave for alloys wi th 5-5 vols, per cent , of p la t inum, 
18031—0-013950H-O-O5118202; and 2-51 vols, per cent , of p l a t inum 31-640 
—0-039360-j-O-O5364202. Measurements were also m a d e b y C. Barus , D. A. Gr. Brugge-
man , a n d W. Geibel ; and J . F . Thompson a n d E . H . Miller gave for the resistance 
in ohms, It, 

P l a t i n u m 
R 

O 
0 0 2 1 7 

10-39 
0 - 0 9 1 8 

2 0 - 5 9 
0 1 8 1 4 

31 -46 
0 - 2 9 1 4 

37 -89 por c e n t . 
0 - 3 1 I 0 

J . Dewar and J . A. F leming gave for an alloy wi th 66 per cent , of silver, 

R 
99-3° 

0 0 4 2 7 4 0 0 
18-35° 

0 0 4 2 6 9 0 5 0 - 0 4 2 6 8 2 4 
- 8 0 ° 

0 0 4 2 6 3 1 1 
— ioo° 

0 0 4 2 6 1 0 8 
— 182° 

0 0 4 2 5 5 3 7 

N. S. Kurnakoff and W . A. NemilofFs measurements of t h e sp . resistance, R X 10«, 
of t h e sp. conduct iv i ty , K X 1 0 - 4 , a n d of t he t e m p , coeff. of t h e resistance between 
25° and 100° are summar ized in F ig . 38, and those of C. H . Johansson and J . O. Linde 
in Fig . 39. P . Wenke a n d M. Wien s tudied t h e effect wi th th in films. Observat ions 
on t he t e m p , coeff. were m a d e b y C. Barus , C. G. K n o t t and J . G. McGregor, 
H . Chevallier, a n d F . Uppenborn . The effect of an a l te rna t ing cur rent was studied 
b y R . S. Willows ; t h e effect of torsion, b y H . Tomlinson, and J . Klemencic ; and 
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a c o m p a r i s o n of t h e r a t i o of t h e t h e r m a l , Jc, a n d t h e electr ical , K, conduc t iv i t i e s 
a t 25°, b y F . A. Schulze . 

Plat inum 
JtXlO* . 
k/JCxlO7 

O 
. 57-35 

6 9 

1 0 
12-72 
7 7 

2 5 
4-23 

9O 

3O 
3-22 

9 5 

33 per cent 
3 0 5 

1 0 6 

W . Geibel ' s resu l t s for t h e the rmoe lec t r i c force of p l a t i n u m , E mil l ivol ts , a g a i n s t 
p l a t i num-s i l ve r a l loys a r e i n d i c a t e d in 
F ig . 40 ; a n d t hose of C. H . J o h a n s s o n 
a n d J . O. L i n d e for t h e p l a t i num-s i l ve r 
a l loys a g a i n s t silver, a t 18°, in F i g . 
4 1 . Obse rva t i ons were a lso m a d e b y 
A. W . S m i t h , W . H . K e e s o m a n d 
J . N . v a n E n d e , C. G. K n o t t a n d 
J . G. McGregor , W . Bron iewsky , 
V. S t r o u h a l a n d O. B a m s , a n d H . T o m -
l inson ; a n d t h e the rmoe lec t r i c force 
a g a i n s t c o p p e r w a s m e a s u r e d b y 
J . K lemenc ic . F . B r a u n obse rved 
t h a t w h e n s p l u t t e r e d b y a c u r r e n t 
f rom a L e y d e n ja r , t h e a l loy s e p a r a t e s 
i n t o i t s c o n s t i t u e n t s . D . A. G. B r u g g e -
m a n s tud i ed t h e die lectr ic c o n s t a n t s . 

F . E . Ca r t e r obse rved t h a t e v e n 
b u t a l e w p e r cen t , of p l a t i n u m in 
si lver r educes t h e r a t e of t a r n i s h i n g 
of t h e si lver. Accord ing t o J . P . J . 
d 'Arce t , su lphur i c ac id dissolves o n l y 
si lver f rom p l a t i n u m si lver a l loys . 
J . F . T h o m p s o n a n d E . H . Miller 
found t h a t all t h e si lver is d isso lved 
on ly f rom al loys c o n t a i n i n g 90 pe r 
cen t , or m o r e si lver ; a l loys w i t h less 
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FiO. 39. Electrical Res i s tance of the 
Plat inum-Si lver Al loys . 
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si lver do n o t give i t all u p t o t h e ac id . T h u s , 
Silver in alloy-
Silver in residue 

A smal l t r a c e of p l a t i n u m is incl ined t o dissolve w i t h t h e si lver, b u t by d i l u t i n g 
t h e acid, t h i s m a y be p r e v e n t e d . T h e sub jec t w a s also s t ud i ed b y H . Carmichae l ; 
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!PlO. 40 . Thermoelectric Properties of the 
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F i o . 41 .—Thermoelectr ic Propert ies of the 
Plat inum-Si lver Al loys aga inst Silver. 

a n d A. S t e i n m a n n r e c o m m e n d e d t h e use of a soln. of 100 vols , of ac id a n d 22 vols , 
of w a t e r for d isso lv ing o u t t h e si lver, t h e o p e r a t i o n be ing twice r e p e a t e d a t 240° . 
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K . H r a d e c k y o b s e r v e d t h a t selenic ac id d issolves s i lver f rom t h e s e a l loys y ie ld ing 
a r e s idue of p l a t i n u m . 

F . D o e r i n c k e l o b s e r v e d t h a t di l . n i t r i c a c id a t t a c k s t h e a l loys w i t h inc reas ing 
difficulty a s t h e p r o p o r t i o n of p l a t i n u m inc reases ; a n d w h e n 5 0 p e r c e n t , of p l a t i 
n u m is p r e s e n t t h e a l loy is e t c h e d on ly s l igh t ly . A n a l loy w i t h 60 p e r cen t , 
of p l a t i n u m , a n d r a p i d l y cooled f rom t h e m o l t e n s t a t e , is r e a d i l y a t t a c k e d b y cone , 
n i t r i c ac id , b u t if t h e a l loy h a s b e e n a n n e a l e d for 6 h r s . a t 1180°, i t is m u c h m o r e 
r e s i s t a n t . C. v o n S ick ingen , a n d J . P . J . d ' A r c e t o b s e r v e d t h a t a l t h o u g h p l a t i n u m 
is n o t a t t a c k e d b y n i t r i c ac id , y e t i t d i sso lves s l igh t ly w h e n i t s a l loys w i t h s i lver 
a r e t r e a t e d w i t h t h a t ac id . H . H o w , a n d E . P r i w o z n i k cons ide red t h e so lub i l i ty 
of t h e p l a t i n u m t o be c o n n e c t e d w i t h t h e f o r m a t i o n of a s i lver n i t r i t o p l a t i n i t e . 
T h e so lub i l i t y of t h e p l a t i n u m in n i t r i c ac id w a s a lso o b s e r v e d b y H . D e b r a y , 
J . E . H e r b e r g e r , P . J o h n s o n , J . W . Mal le t , H . Miller, A. D . v a n R i e m s d y k , 
W . J . S h a r w o o d , a n d H . N . W a r r e n . C. W i n k l e r , a n d A. v o n d e r R o p p showed 
t h a t t h e cone , of t h e ac id is of i m p o r t a n c e . A c c o r d i n g t o J . Spil ler , n i t r i c ac id of 
sp . g r . 1*4:2 will d issolve 0-75 t o 1*25 p e r c e n t , of p l a t i n u m f rom i t s a l loy w i t h 12 
t i m e s i t s "weight of s i lver , wh i l s t t r e a t m e n t w i t h a m o r e cone , ac id is a t t e n d e d b y 
t h e s e p a r a t i o n of p l a t i n u m b l ack . A less cone , ac id d issolves less p l a t i n u m . 
J . F . T h o m p s o n a n d E . H . Miller o b s e r v e d t h a t a l loys w i t h less t h a n 20 p e r cen t , 
of s i lver fu rn i sh a col loidal , d a r k b r o w n sol of p l a t i n u m , wh ich , a f te r s t a n d i n g 
severa l d a y s , f locculates a n d d e p o s i t s t h e p l a t i n u m as a b l a c k p o w d e r in a very 
fine s t a t e of subd iv i s ion , a n d l eaves a colour less soln of t h e s i lver sa l t . A c c o r d i n g 
t o A . v o n d e r R o p p , t h e r e s idua l p l a t i n u m e x p l o d e s w h e n d r i ed o n a filter, a n d 
h e a t e d t o a b o u t 200° . C. W i n k l e r f o u n d t h a t |_PtJ p e r c e n t , of p l a t i n u m is dissolved 
f rom a l loys w i t h [AgJ p e r c e n t , of s i lver : 

H N O 3 sp . gr. . 1-398 1-298 1-19O 1-298 

TAg] . 90-83 99-24 90-24 99-05 89-84 98-96 90-44 94-92 
|PtJ . 56-95 75-00 44-43 7O-O0 69-33 75-86 37-45 35-23 

J . F . T h o m p s o n a n d E . H . Miller f o u n d t h a t w i t h n i t r i c ac id of s p . g r . 1*10, t h e 
fol lowing p r o p o r t i o n s of p l a t i n u m p a s s e d i n t o soln . f rom 100 p a r t s of a l loy : 

f A l loy . . 10-39 20-59 31-46 37-89 5 7 0 5 per cent . 
P la t inum^ R e s i d u e . 3-59 6-77 24-50 35-49 52-97 

(^Dissolved 6-80 13-82 6-96 2-4O 4-08 

T h e r e s u l t s a r e i r r e g u l a r , b u t t h e y a r e t a k e n t o p r o v e t h a t , i n a s s a y i n g , p l a t i n u m 
c a n n o t b e s a t i s f a c t o r i l y s e p a r a t e d b y n i t r i c a c i d f r o m i t s a l l o y w i t h s i l v e r . 1. K o i f -
r n a n o b t a i n e d a n a l o g o u s r e s u l t s w i t h a l l o y s , c o n t a i n i n g 0 - 2 1 9 t o 5 - 1 6 2 p e r c e n t , o f 
p l a t i n u m . J . E . H e r b e r g e r o b s e r v e d t h a t a q u a r e g i a 
e x t r a c t s t h e p l a t i n u m f r o m t h e a l l o y s a n d c o n v e r t s t h e 
s i l v e r i n t o c h l o r i d e . G . T a m m a n n ' s s t u d y o f t h e a c t i o n 
of g o l d c h l o r i d e , n i t r i c a c i d s p . g r . 1-44, f u m i n g h y d r o 
c h l o r i c a c i d , f e r r i c c h l o r i d e , a n d a m m o n i u m s u l p h i d e 
i n d i c a t e d a l i m i t o f r e a c t i v i t y w i t h u p t o 3 5 p e r c e n t , o f 
p l a t i n u m . J . W . M a l l e t f o u n d t h a t a n a l l o y w i t h 3 1 - 0 9 
p e r c e n t , o f p l a t i n u m , a t o r d i n a r y t e m p . , g r a d u a l l y 
a b s o r b s f i v e t i m e s i t s w e i g h t o f m e r c u r y a n d b e c o m e s 
v e r y b r i t t l e . E . J a n e c k e c o n s t r u c t e d t h e d i a g r a m , p^ QU 

Fig. 42, for platinum-silver-copper alloys, showing the F l o 4 2 T h e T o r n a r y 
eu t ec t i c l ine , a n d t h e r eg ion of solid soln. System : P t -Ag-Cu . 

J . P r i n s e p , 4 C. H a t c h e t t , J . M u r r a y , J . O. W h i t e l e y , 
a n d E . D . C la rke p r e p a r e d s o m e p l a t i n u m - g o l d a l l o y s ; a n d a l loys were also 
o b t a i n e d by m e l t i n g t h e c o n s t i t u e n t m e t a l s in t h e o x y h y d r o g e n flame o r in a h igh 
t e m p , f u r n a c e , b y T . E r h a r d a n d A . Sche r t e l , C. B a r u s , a n d F . Doer incke l . 
J . W e i n e c k ro l led g o l d - p l a t e d p l a t i n u m ; a n d J . W . P r a t t no t i ced t h a t a n a l loy is 
fo rmed w h e n go ld ch lo r ide is h e a t e d a b o v e i t s m . p . i n a p l a t i n u m vessel . E . M. Wise 
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a n d J . T . Eash , a n d H . B u s h r e c o m m e n d e d t h e a l loys for artificial t e e t h ; a n d 
d e n t a l a l loys of these t w o metals were s t ud i ed b y E . M. Wise a n d co-workers . 
J . P r i n s e p a t t e m p t e d t o m e a s u r e t h e m . p . of g o l d - p l a t i n u m al loys b y a gold a i r 
t h e r m o m e t e r , a n d t o use t h e a l loys as py roscopes . W . T r u t h e s t ud i ed t h e effect 
of p l a t i n u m on gold in cupe l l a t ion ; a n d E . M a t t h e y , t h e l i qua t i on of t h e a l loys . 
KL. F i schbeck , A. J ede l e , a n d W . J o s t s tud ied t h e r a t e of diffusion of p l a t i n u m in 
gold. F . Doer incke l found t h a t a l loys of gold w i t h u p t o 60 pe r cen t , of p l a t i n u m 
f rom a c o n t i n u o u s series of solid soln., a n d t h a t t h e r e is a cons iderab le i n t e r v a l of 
t e m p , b e t w e e n t h e l iqu idus a n d sol idus cu rves . W . S tenze l a n d J . W e e r t s found 
t h a t t h e so lubi l i ty of p l a t i n u m i n gold a t 1100°, 900°, a n d 700° is 4 3 , 30, a n d 25 a t . 
pe r cen t . , a n d t h a t of gold in p l a t i n u m , 19, 7, a n d 3-5 a t . pe r cen t . , respec t ive ly . 
F . Doer incke l ' s d i a g r a m modified b y A. T. Grigoreeff is g iven in F ig . 4 3 . T h e 
region A r ep re sen t s a solid soln. of p l a t i n u m in gold ; B, a solid soln. of gold in 
p l a t i n u m ; a n d A -\-B, a m i x t u r e of t h e t w o solid soln. G. T a m m a n n said t h a t no 
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Fias . 43 and 44.—The Freezing Point of Platinum-Gold Alloys. 

c o m p o u n d s a r e fo rmed . T h e sub jec t w a s d iscussed b y W . Guer t le r , M. Dre ibho lz , 
O. Feussne r , K . B o r n e m a n n , a n d E . J a n e c k e . C. H . J o h a n s s o n a n d J . O. L i n d e ' s 
r e su l t s a re s u m m a r i z e d in F ig . 44. G. S c a t c h a r d a n d W . J . H a m e r s t ud i ed t h e 
t h e o r y of t h e solid soln. 

Accord ing t o F . Doer incke l , t h e yel low t i n t i m p a r t e d b y gold r a p i d l y d i s a p p e a r s 
as t h e p r o p o r t i o n of p l a t i n u m increases ; t h e colour 
of a n a l loy w i t h IO p e r cen t , of p l a t i n u m is m u c h 
pa le r t h a n t h a t of gold ; w i t h 30 pe r cen t , of p l a t i 
n u m , t h e yel low t inge of gold is j u s t pe rcep t ib l e ; 
a n d w i t h 40 pe r cen t , of p l a t i n u m , t h e co lour is t h e 
s a m e as t h a t of p l a t i n u m . C H a t c h e t t sa id t h a t 
t h e a l loy of 1 p a r t of p l a t i n u m a n d 11 of gold is 
g rey i sh -whi t e ; L . B . G. d e Morveau , t h a t t h e a l loy 
w i t h 15*5 pe r cen t , of p l a t i n u m is gold co loured ; 
M. H . K l a p r o t h , t h a t a l loys w i t h A u : P t exceed ing 
8 a r e gold co loured ; L . Gi lber t , t h a t t h e colour of 
a n a l loy w i t h 1 p e r cen t , of p l a t i n u m is ind i s 
t i n g u i s h a b l e f rom t h a t of gold ; a n d E . D . Clarke , 
t h a t t h e a l loy w i t h 1 p a r t of p l a t i n u m t o 9*6 of 
gold is a l m o s t t h e co lour of gold. T . E r h a r d a n d 
A. Scher te l obse rved t h a t r a p i d l y cooled a l loys h a v e 
a fine c rys ta l l ine s t r u c t u r e , a n d , s lowly cooled al loys, 

C. H . J o h a n s s o n a n d J . O. L i n d e ' s r e su l t s for t h e 
T h e a l loys w i t h 40 t o 100 a t . p e r 
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Fio . 45.—The Lattice Constants 
of the Gold-Platinum Alloys. 

a coarse c rys ta l l ine s t r u c t u r e . 
l a t t i c e - c o n s t a n t s a r e s u m m a r i z e d in F i g . 4 5 . 
cen t , of p l a t i n u m were q u e n c h e d f rom 1200°, a n d t h o s e w i t h O t o 32 a t . p e r ce"nt. 
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of p l a t i n u m , f rom 1000°. T h e resu l t s r e p r e s e n t e d b y t h e d o t t e d l ines were w i t h 
s a m p l e s q u e n c h e d a t 800° . W . S tenze l a n d J . W e e r t s found t h a t t h e l a t t i ce p a r a 
m e t e r of q u e n c h e d h o m o g e n e o u s a l loys is a l inear func t ion of t h e compos i t ion . 
W . Lewis g a v e for t h e s p . gr . of t h e b i n a r y a l loys f rom p l a t i n u m of sp . gr . 19-285 : 

Gold 
Sp. gr. . 

66-7 
18-378 

75-0 
18-613 

83-3 
18-812 

91-67 
18-835 

93-75 
18-918 

95-8 
19-089 

9 7 0 
1 9 1 2 8 

98-O 
19-262 

99-0 
19-273 

F . Doe r incke l found t h a t t h e h a r d n e s s of a n a l loy w i t h IO pe r cen t , of p l a t i n u m 
is v e r y l ike t h a t of gold ; w i t h 20 t o 30 pe r cen t , of p l a t i n u m , t h e s a m e as t h a t of 
p l a t i n u m , a n d w i t h ove r 50 p e r cen t , of p l a t i n u m , a b o u t t h e s a m e as t h a t of ca lc i te . 
T h e fol lowing is a se lec t ion f rom A. T . Grigoreeff 's m e a s u r e m e n t s of .Br ineirs 
h a r d n e s s , H, of t h e ca s t a l loys a n d of a n n e a l e d a l loys : 

"Platinum 
M\ Ann . 13-92 

5 
27-4 
30-2 

IO 
33-8 
34 2 

2 0 
38-2 
37-2 

4 0 
83-O 
77-7 

6O 
127-3 
92-3 

8 0 
155-3 
128-8 

9O 
99-5 

1 1 J-4 

1OO 

2 6 O 

400 

350 

300} 

S3 

I 
'250 

200 

T h e r e su l t s of C. H . J o h a n s s o n a n d J . O. L i n d e a re s u m m a r i z e d in F i g . 46—vide 
T a b l e TV—for a l loys q u e n c h e d f rom 900° ; for a l loys w i t h 8 t o 32 a t . p e r cen t , of 
p l a t i n u m f rom 1000°, a n d w i t h 40 t o 96 a t . p e r cen t , 
of p l a t i n u m f rom 1175° t o 1225° ; a n d a l loys a n 
nea led a t 900° . W . Goedecke s t u d i e d t h e c h a n g e 
of t h e h a r d n e s s d u r i n g t h e age ing of t h e a l loys ; 
a n d P . 13. Mer ica , t h e p r e c i p i t a t i o n h a r d n e s s . 
C. H a t c h e t t f ound t h a t t h e a l loy w i t h 91*67 p e r 
cen t , of gold is ma l l eab l e ; a n d E . D . Clarke , t h a t 
a l loys w i t h 33*3 t o 50 p e r cen t , of gold a r e b r i t t l e . 
F . E . C a r t e r sa id t h a t t h e a d d i t i o n of gold r a p i d l y 
h a r d e n s p l a t i n u m , a n d t h a t t h e l im i t of w o r k a b i l i t y 
is a t t a i n e d w i t h 10 p e r cen t , of gold . T h e a l loys 
w i t h go ld in excess w o r k sa t i s fac tor i ly , b u t i t is 
difficult t o m a k e t h e m h o m o g e n e o u s . JLi. N o w a c k 
s t u d i e d t h e a g e - h a r d e n i n g of t h e a l loys . W . Geibel 
found t h a t a l loys w i t h u p t o 20 p e r cen t , of p l a t i 
n u m a r e e a s y t o work , b u t a l loys w i t h 2O t o 40 p e r 
cen t , a r e difficult. O. F e u s s n e r s t u d i e d t h e h a r d e n 
ing of t h e a l loy b y a d d i t i o n s of t h e a lka l ine e a r t h 
m e t a l s , m a g n e s i u m , z inc , t i n , i ron , coba l t , a n d 
nickel . T h e tens i le s t r e n g t h s of 1 m m . wires ex
pressed in k g r m s . a r e : 
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!•"""id. 46 .—Brine ir s MardneHH of 
the I*latiivum-dold Alhiys . 

P l a t i n u m 
Tonsil© s t rength 

0 
21-5 

1 0 
3 2 

2O 
5 2 

3O 
5 8 

4() per cent 
69 kgrms. 

T h e e las t ic m o d u l u s of a n a l loy w i t h 77-8 pe r cen t , of gold w a s found b y G. W e r t h e i m 
t o be 9844 k g r m s . pe r sq . m m . , a n d t h e tens i le s t r e n g t h t o be 7-12 k g r m s . p e r 
sq. m m . ; h e a lso found t h e ve loc i ty of s o u n d in t h e a l loy t o be 6-848 w h e n t h a t 
in a i r is u n i t y . F . A. Schu lze g a v e for t h e t h e r m a l c o n d u c t i v i t y , k, 

P l a t i n u m 
k 

O 
3-30 

10 
0-76 

20 
0-41 

30 
0-30 

4O per cent . 
O-26 

C H . J o h a n s s o n a n d J . O. L i n d e ' s r e su l t s for t h e t h e r m a l c o n d u c t i v i t y of t h e al loys 
a r e s u m m a r i z e d i n F ig . 47 . F . E . C a r t e r g a v e for Br ine lFs h a r d n e s s H ; E r i c son ' s 
d u c t i l i t y t e s t i n m m . ; a n d t h e r e s i s t ance R o h m s : 

Gold . 
22 H a r d 

A n n e a l e d 
D u c t i l i t y 
R 

5 
. 177 

9 8 

1 3 3 

IO 
2 2 2 
1 6 2 
— 
— 

6O 
2 2 6 
1 7 4 

6-9 
1 5 6 

7O 
1 9 3 
1 3 5 

9-7 
1 5 3 

8 0 
1 5 8 
1 0 4 

11-3 
1 2 2 

90 per cent 
1 0 5 

61 
12-2 
7 0 
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F . Doer incke l ' s va lues for t h e m . p . a r e i nd i ca t ed in F i g . 43 . 
A. Scher te l gave : 

P t 
M.p. 

O 
1075° 

5 
1100° 

IO 
1130° 

2O 
1190° 

4O 
1320° 

6O 
1460° 

8O 
1610° 

T. E r h a r d a n d 

1OO per cent. 
1775° 

Observa t ions on a few i so la ted al loys were m a d e b y P . Silow, Y . Shimizu , J . P r i n s e p , 
and A. H e i n t z . T . E r h a r d a n d A. Scher te l found t h a t a l loys w i t h 15 t o 40 pe r 
cent , of p l a t i n u m a re incl ined t o segregat ion, a n d s imi lar resu l t s were o b t a i n e d b y 
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F i o . 47. The Thermal Conduc
t iv i ty of the Plat inum-Gold Al loys . 
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F I G . 48 .—The Electrical Res is tance of 

Plat inum-Gold Alloys . 

H . Seger, a n d E . M a t t h e y . Accord ing t o A. D . v a n R i e m s d y k , t h e p resence of 
22 t h o u s a n d t h s of p l a t i n u m does n o t h inde r superfusion a n d flashing in t h e cupel la-
t ion of goJd. Accord ing t o W . Geibel , t h e electr ical c o n d u c t i v i t y , K, a t 0° ---* 
t h e t e m p . coefT. o, be tween 0° a n d 160°, a re : 

a n d 

P l a t i n u m 
K x 104 

a 
k/K X l O 7 . 

O 
4 7 - 5 2 

0 0 0 3 2 6 
7 1 

I O 
U-76 
0 0 0 0 9 8 

7 6 

2 0 
5-/57 
0 0 0 0 5 4 

8 5 

3 O 
5-18 
0 0 0 0 5 9 

8 6 

4O p e r c e n t 
3 0 6 
O-OO037 

9 3 

-4 

-8 

where t h e ra t ios of t h e t h e r m a l a n d electrical conduc t iv i t i e s a re b y F . A. Schulze . 
C. H . J o h a n s s o n a n d J . O. Lande 's resu l t s a re s u m m a r i z e d in F ig . 48 for t h e electr ical 

res i s tance of a l loys q u e n c h e d f rom dif
ferent t e m p e r a t u r e s . T h e resu l t s w i t h i n 
t h e loop refer t o a l loys w i t h t w o p h a s e s . 
C. B a m s , a n d J . O. L i n d e m a d e obser
v a t i o n s on t h e electr ical r e s i s t ance of 
t h e a l loys . G. S c a t c h a r d a n d W . J . H a r -
m e r s t ud i ed t h e chemica l p o t e n t i a l s of 
l iquid a n d solid solu t ions of A g - P t a l loys . 
W . Geibel found t h a t t h e t h e r m o e l e c t r i c 
force of t h e a l loys aga ins t p l a t i n u m is 
n e g a t i v e a n d increases a s t h e p r o p o r t i o n 
of p l a t i n u m in t h e al loy is ra i sed . T h e 
v a l u e s b e c o m e m o r e n e g a t i v e w i t h r e 
p e a t e d h e a t i n g . C. H . J o h a n s s o n a n d 
J . O . L i n d e ' s resu l t s for t h e t h e r m o 
electr ic force E X 10 6 vo l t s p e r degree , 
a g a i n s t gold, a t 18°, a r e i n d i c a t e d in 
F i g . 49 ; a n d t h e r e su l t s for t h e m a g n e t i c 
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KiO. 49. The Thermoelectric Force of 
Plat inum-Gold Al loys against Gold. 
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suscep t ib i l i t y , i n F i g . 50 . Y . S h i m i z u s t u d i e d t h e effect of s t ress o n t h e m a g n e t i c 
suscep t ib i l i t y . 

P . J o h n s o n f o u n d t h a t n i t r i c ac id d issolves n o t on ly gold b u t s o m e p l a t i n u m 
f rom t h e a l loys . K . W . F r o h l i c h d i scussed t h e e r ro r i n v o l v e d i n t h e d e t e r m i n a t i o n 
of p l a t i n u m -when a l loys w i t h go ld a n d s i lver a r e t r e a t e d w i t h h o t su lphu r i c ac id . 
S o m e p l a t i n u m passes i n t o soln . J . W e i n e c k o b s e r v e d t h a t cone , s u l p h u r i c ac id , 
a n d m o l t e n p o t a s s i u m h y d r o x i d e w i t h or w i t h o u t p o t a s s i u m n i t r a t e , a n d m o l t e n 
p o t a s s i u m h y d r o s u l p h a t e h a v e n o m a r k e d a c t i o n o n t h e a l loy . F . Doe r incke l found 
t h a t t h e a l loys r e s i s t cold a q u a reg ia v e r y 1WeIl ; so ln . of p o t a s s i u m c y a n i d e r a p i d l y 
a t t a c k a l loys w i t h a low p r o p o r t i o n of p l a t i n u m ; t h e a c t i o n is s lower w i t h inc reas ing 
p r o p o r t i o n s of p l a t i n u m ; a n d "when 6O p e r c e n t , of p l a t i n u m is p r e s e n t , t h e a t t a c k 
is s low w i t h boi l ing soln . A . G . N o r d d e u t s c h e A m n e r i e found t h a t t h e a l loys 
d issolve a n o d i c a l l y i n h y d r o c h l o r o a u r i c ac id ; a n d F . H a b e r f o u n d t h a t 11 p e r 
cen t , h y d r o c h l o r i c acid , a t t h e b . p . , a t t a c k s p l a t i n u m a n o d e s a s v igo rous ly a s a 
36 p e r c e n t . so ln . a t o r d i n a r y t e m p . ; b u t a n 8 p e r cen t , soln. , a t t h e b . p . , l eaves 
t h e p l a t i n u m i n t a c t , a n d a soln . be low 3O p e r c e n t , h y d r o c h l o r i c ac id does n o t 
a t t a c k t h e m e t a l a t o r d i n a r y t e m p . Li. Q u e n n e s s e n s t u d i e d t h e a t t a c k b y caus t i c 
a lka l ies . P . N i c o l a r d o t a n d J . B o u d e t found t h a t c ruc ib les m a d e w i t h gold a l loyed 
w i t h 12-5 t o 25 p e r cen t , of p l a t i n u m a re b a d l y a t t a c k e d d u r i n g t h e e lec t ro lys is of 
a lka l ine soln. , a n d in t h e p r e sence of su lph ides , a n d s o d i u m c y a n i d e . 

E . J a n e c k e r e p r e s e n t e d t h e t e r n a r y p l a t i n u m - g o l d - c o p p e r a l l oys a s a con
t i n u o u s ser ies of solid soln . ; a n d t h e p la t inum-go ld - s i l ver a l l oys a s a series 
of solid soln . w i t h a g a p , F i g . 5 1 . E . M a t t h e y n o t e d t h e seg rega t ion of 
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F i o . 5 0 . T h e M a g n e t i c S u s c e p t i b i l i t y 
o f t h e . P l a t i n u m - G o l d A l l o y s . 

Ag Pt 
K i o . 5 1 . T H e T e r n a r y 

S y s t e m : P t - A u - A g . 

b o t h ser ies of a l loys . E . B . Craf t a n d J . W . H a r r i s sa id t h a t t h e a l loy w i t h 67*5 t o 
7O p e r c e n t , of gold, 25 p e r c e n t , of s i lver , a n d 5 t o 7-5 p e r c e n t , of p l a t i n u m , is 
h a r d e r t h a n p l a t i n u m ; a n d F . A . Bo l l ey u s e d t h e a l loy 8 p a r t s of p l a t i n u m , 1 p a r t 
of s i lver , a n d 3 p a r t s of gold for d e n t a l w o r k . L . N . V a u q u e l i n , a n d H . D e b r a y 
n o t e d t h a t n i t r i c ac id c o m p l e t e l y d issolves t h e a l loy w i t h 1 p a r t of p l a t i n u m , 
IO p a r t s of gold , a n d 3 0 p a r t s o r m o r e of s i lver . A . v o n d e r R o p p n o t e d t h a t n i t r i c 
ac id d i s so lves m o s t of t h e s i lver a n d gold, b u t l e aves s o m e p l a t i n u m al loy u n d i s 
so lved ; p re s s , i nc r ea sed t h e so lub i l i t y of t h e p l a t i n u m . E . M a t t h e y n o t e d t h a t 
c a s t i ngs of t h e q u a t e r n a r y p la t inum-go ld - s i l ver -copper a l loys a r e n o t h o m o 
geneous . R . B . G r a f u s e d t h e 4 5 : 15 : 25 : 15-a l loy for e lectr ic c o n t a c t s . I i . N o w a c k 
s t u d i e d t h e p l a t i l l i u m - g o l d - z i n c a l l oys . N . H . F u r m a n s t u d i e d a n a p p l i c a t i o n of 
t h e a m a l g a m — g o l d - p l a t i n u m - m e r c u r y a l l o y — i n e l ec t rome t r i c t i t r a t i o n s . 

A c c o r d i n g t o M. T a r u g i , 5 w h e n p l a t i n u m s a l t s a r e h e a t e d w i t h ca lc ium ca rb ide , 
a p l a t i n u m - c a l c i u m a l l o y is f o rmed , a n d i t is eas i ly d e c o m p o s e d b y w a t e r . 
F . E . C a r t e r s a id t h a t w h e n t h e p l a t i n u m is m e l t e d u n d e r r e d u c i n g cond i t i ons in a 
l ime-cruc ib le , i t t a k e s u p c a l c i u m t o fo rm a n a l loy . E . D . Cla rke obse rved t h a t a 
p l a t i n u m - b a r i u m a l loy is f o r m e d b y m e l t i n g a m i x t u r e of t h e t w o e l emen t s in 
t h e o x y h y d r o g e n flame. T h e b ronze -co loured a l loy d i s i n t e g r a t e s t o a r edd i sh 
p o w d e r i n 24 h r s . A. M a t t h i e s s e n f o u n d t h a t in t h e e lec t ro lys is of m o l t e n b a r i u m 
ch lor ide w i t h a p l a t i n u m c a t h o d e , a yel low, b r i t t l e a l loy is fo rmed , a n d i t is s lowly 
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d e c o m p o s e d b y w a t e r w i t h t h e s e p a r a t i o n of p u l v e r u l e n t p l a t i n u m . H . B o v i n g 
o b t a i n e d sur face films of a l loys w i t h a lka l ine e a r t h m e t a l s b y h e a t i n g p l a t i n u m 
wires in t h e v a p o u r of t h e m e t a l . T h e p r o d u c t w a s t r i e d a s a l a m p filament. 

Accord ing t o W . R . E . H o d g k i n s o n a n d c o - w o r k e r s , 6 t h e p r e p a r a t i o n of 
p l a t i n u m - m a g n e s i u m a l loys is difficult because t h e v a p o u r of m a g n e s i u m is a l m o s t 
c o m p l e t e l y a b s o r b e d b y t h e glass or porce la in c o n t a i n i n g vessel . I f m a g n e s i u m is 
h e a t e d w i t h p l a t i n u m in h y d r o g e n , for some h o u r s , a f r iable a l loy c o r r e s p o n d i n g 
w i t h platinum dimagneside, P t M g 2 , is fo rmed . E . E . C a r t e r sa id t h a t p l a t i n u m 
m a y t a k e u p m a g n e s i u m t o t h e e x t e n t of 3 p e r c e n t . M. B a l b o n o t e d t h e r e d u c t i o n 
of n i t r o b e n z e n e t o an i l ine b y p l a t i n i zed m a g n e s i u m ; a n d H . P r i n c a s s , t h e s p e c t r u m 
of t h e P t - M g c a t a l y s t . 

Acco rd ing t o A. F . Geh len , 7 a n d R . W . F o x , 1 p a r t of s p o n g y p l a t i n u m u n i t e s 
w i t h 1 -5 t o 2 p a r t s of z inc , a t a t e m p , be low redness , p r o d u c i n g a v i v i d c o m b u s t i o n 
a m o u n t i n g t o a n explos ion . R . B o t t g e r , a n d J . M u r r a y a lso n o t e d t h e v i g o u r of 
t h e r e a c t i o n in t h e f o r m a t i o n of p l a t i n u m - z i n c a l loys . H . S t . C. Dev i l l e a n d 
H . D e b r a y obse rved t h a t p l a t i n u m dissolves i n m o l t e n z inc , a n d a l loys were m a d e 
b y C. B a r u s , C. Wink l e r , a n d C T . H e y c o c k a n d F . H . Nevi l le b y fusing a m i x t u r e 
of t h e t w o e l e m e n t s ; W . R . E . H o d g k i n s o n a n d co-workers , a n d A . Pospieloff, b y 
t h e a c t i o n of t h e v a p o u r of zinc on p l a t i n u m ; F . Myl ius a n d O. F r o m m , C. A . K o h n 
a n d J . W o o d g a t e , T . S. P r i ce , a n d V. E n g e l h a r d t , b y t h e e l ec t rodepos i t i on of 
zinc on p l a t i n u m ; J . W . Dobe re ine r , b y t h e a c t i o n of p l a t i n u m o n z inc - sod ium 
al loys ; a n d F . Myl ius a n d O. F r o m m , b y t h e a c t i o n of z inc o n soln. of p l a t i n u m sa l t s . 

S o m e c o m p o u n d s h a v e b e e n r e p o r t e d , b u t t h e ev idence in s u p p o r t of t h e i r 
chemica l i n d i v i d u a l i t y is equivoca l—e .g . W . R . E . H o d g k i n s o n a n d co -worke r s 
r e p o r t e d c rys ta l l ine p l a t i n u m z inc ide , P t Z n t o b e fo rmed b y s t r o n g l y h e a t i n g 
pla t inum diz incide, P t Z n 2 , w h i c h is sa id t o be fo rmed b y h e a t i n g p l a t i n u m for 
5 h r s . in t h e v a p o u r of z inc . H . S t . C. Devi l le a n d H . D e b r a y o b t a i n e d t h e d iz inc ide 
b y t r e a t i n g a p l a t i n u m - z i n c a l loy, c o n t a i n i n g a n excess of z inc , w i t h h y d r o c h l o r i c 
acid, a n d H . B e h r e n s , b y t r e a t i n g t h e a l loy w i t h di l . s u l p h u r i c ac id . H . B e h r e n s 
sa id t h a t t h e c rys ta l l ine p o w d e r cons i s t s of b r o w n i s h c r y s t a l s — p r o b a b l y h e x a g o n a l . 
C. T . H e y c o c k a n d F . H . Nevi l le obse rved t h a t m o l t e n z inc d issolves 4 p e r c e n t , 
of p l a t i n u m w i t h o u t a l t e r i ng a p p r e c i a b l y i t s f .p. , a n d t h e y o b t a i n e d a p r o d u c t 
co r r e spond ing w i t h p l a t i n u m hemitr iz inc ide , P t 2 Z n 3 , w i t h a m . p . "which W . G u e r t l e r 
supposed c o r r e s p o n d s w i t h a eu t ec t i c t e m p . A. W e s t g r e n , U . Deh l inge r , a n d 
W . E . S c h m i d s t u d i e d t h e X - r a d i o g r a m s of t h e P t 5 Z n 2 1 - a l l o y . 

A. F . Gehlen , a n d R . W . F o x said t h a t t h e a l loys a r c b lu i sh -whi te . H . B e h r e n s 
obse rved t h a t po l i shed surfaces of a l loys w i t h 10 p e r cen t , p l a t i n u m , e t c h e d w i t h 
dil . su lphur i c ac id , show t h e p resence of rod- a n d needle- l ike c r y s t a l s . A . J . B r a d l e y 
discussed t h e X - r a d i o g r a m s . A. F . Gehlen , a n d R . W . F o x o b s e r v e d t h a t p l a t i n u m 
is r ende red b r i t t l e w h e n a l loyed w i t h 0-25 p a r t of z inc , a n d z inc is r e n d e r e d b r i t t l e 
by a l loying w i t h 0*05 p a r t of p l a t i n u m . C. W i n k l e r a lso f o u n d t h a t a l loys w i t h 
90 t o 99 pe r cen t , of zinc a r e v e r y b r i t t l e . C. B a r u s m e a s u r e d t h e e lec t r ica l res is t 
ance , a n d i t s t e m p , coeff. R . W . F o x o b s e r v e d t h a t t h e p l a t i n u m - z i n c a l loys lose 
t h e g r ea t e r p a r t of t h e i r z inc b y o x i d a t i o n w h e n t h e y a r e h e a t e d i n a i r . G. T a m m a n n 
a n d W. W i e d e r h o l t s t u d i e d t h e p o l a r i z a t i o n of t h e a l loy . 

J . B . J . D . B o u s s i n g a u l t f o u n d t h a t t h e b l a c k p o w d e r w h ich r e m a i n s w h e n a n 
al loy w i t h 80 p e r cen t , of z inc is t r e a t e d w i t h di l . s u l p h u r i c ac id c o n t a i n s 31 p e r 
cen t , of z inc. These res idues were a lso s t u d i e d b y H . D e b r a y , a n d H . S t . C. Devi l l e 
a n d H . D e b r a y — v i d e supra, exp los ive o r f u l m i n a t i n g p l a t i n u m . A . v o n d e r R o p p 
obse rved t h a t w h e n t h e a l loys a r e t r e a t e d w i t h n i t r i c ac id , a p a r t of t h e p l a t i n u m 
passes i n t o soln. w i th t h e z inc . C. W i n k l e r f o u n d t h a t w i t h a l loys c o n t a i n i n g 
[Zn] p e r cen t , of zinc, [ P t ] p e r cen t , of p l a t i n u m passes i n t o soln. , t h u s : 

Sp. gr. H N O 8 1-398 1-298 1190 1-298 (fuming) 
4 * X , * S / " > / " X 

[Zn] . . . 90-0O 98-71 90-46 98-87 98-84 98-83 9O-79 96-74 per cent. 
[Pt] . . 10-29 19-67 10-70 31-66 19-40 3714 4-86 10-76 
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T . Coope r p r e p a r e d a p la t inum-copper -z inc a l loy b y m e l t i n g a m i x t u r e of t h e 
first t w o m e t a l s cove red w i t h b o r a x a n d c a r b o n i n a c ruc ib le a t a w h i t e - h e a t , a n d 
s t i r r i ng i n t h e z inc w h e n t h e c ruc ib le h a d b e e n t a k e n f rom t h e fu rnace . T h e gold-
co loured a l loy does n o t r u s t , a n d i t is a t t a c k e d on ly b y boi l ing n i t r i c ac id . 
J . J . B u r l e , a n d C. K r u g a lso p r e p a r e d t h e s e a l loys . J . J. B u r l e also p r e p a r e d 
platmum-copper-sri lver-z inc a l loy . L . N o w a c k s t u d i e d t h e age h a r d e n i n g of t h e 
p l a t i n u m - g o l d - z i n c a l l oys . F . S t r o m e y e r p r e p a r e d a p l a t i n u m - c a d m i u m a l loy 
b y h e a t i n g p l a t i n u m w i t h a n excess of c a d m i u m u n t i l t h e excess is vo la t i l ized . 
A. Pospieloff, a n d W . R . E . H o d g k i n s o n a n d co-workers also o b t a i n e d a n a l loy 
b y t h e a c t i o n of t h e v a p o u r of c a d m i u m on p l a t i n u m ; a n d F . Myl ius a n d O. F r o m m , 
b y t h e p r e c i p i t a t i o n of p l a t i n u m b y c a d m i u m f rom soln. of p l a t i n u m sa l t s . 
K . W . R a y s t u d i e d t h e e q u i l i b r i u m d i a g r a m . 

F . S t r o m e y e r , a n d W . R . E . H o d g k i n s o n a n d co-workers ' p r o d u c t s cor re 
s p o n d e d w i t h p l a t i n u m d icadmide , P t C d 2 . T h e s i lver -whi te , f ine-grained p r o d u c t 
is v e r y b r i t t l e . I t s s p . gr . is 13*53 a t 15°—calcu la ted 12-59. Scarce ly a n y c a d m i u m 
vola t i l izes f rom t h e a l loy a t a r e d - h e a t . W h e n d iges t ed w i t h n i t r i c ac id , s o m e 
p l a t i n u m pas se s i n t o soln. a long w i t h t h e c a d m i u m . All t h e a l loys w i t h ove r 
6 p e r cen t , of p l a t i n u m w e r e f o u n d b y K . W . R a y t o be v e r y b r i t t l e , a n d h a r d e r 
t h a n e i t he r m e t a l c o m p o n e n t . T h e c a d m i u m is d isso lved o u t b y h y d r o c h l o r i c or 
s u l p h u r i c ac id , l eav ing s p o n g y p l a t i n u m b e h i n d . 

B . W o o d n o t e d t h e b r i t t l enes s of t h e s e a l loys . C. T . H e y c o c k a n d F . H . Nevi l le 
o b s e r v e d t h a t t h e f .p . of c a d m i u m is lowered a b o u t 4*5° b y t h e a d d i t i o n of 1 a t . 
p e r c e n t , of p l a t i n u m . K . W . R a y f o u n d t h a t p l a t i n u m dissolves i n m o l t e n cad 
m i u m , fo rming w h i t e a l loys h a v i n g a low m . p . T h e f .p. c u r v e shows t h a t p l a t i n u m 
d i c a d m i d e , P t C d 2 , a n d p l a t i n u m h e m i e n n e a c a d m i d e , P t 2 C d 9 , a r e fo rmed . T h e 
h e m i e n n e a c a d m i d e d e c o m p o s e s a t 615° i n t o c a d m i u m a n d t h e d i c a d m i d e , w h ich 
m e l t s a t 725° . T h e e u t e c t i c w i t h 2 p e r c e n t , of c a d m i u m a n d t h e h e m i e n n e a c a r b i d e 
m e l t s a t 315° . C a d m i u m vola t i l i zes r a p i d l y d u r i n g t h e p r e p a r a t i o n of a l loys w i t h 
ove r 50 p e r cen t , of p l a t i n u m , a n d t h e p a s t y m a s s c a n be m e l t e d on ly u n d e r p ress . 
C. B a r u s m a d e some m e a s u r e m e n t s of t h e e lec t r ica l res i s tance , a n d of i t s t e m p , 
coeff. Gr. T a m m a n n a n d W . W i e d e r h o l t s t u d i e d t h e po la r i za t ion of t h e a l loy. 
F . Myl ius a n d O. F r o m m found t h a t h y d r o g e n is g i v e n off t u r b u l e n t l y w h e n t h e 
a l loy is t r e a t e d w i t h h y d r o c h l o r i c ac id . 

J . F . D a n i e l l e R . B o t t g e r , E . Melly, I . N . P l a k s i n a n d S. M. S c h t a m o v a , a n d 
C. E n g l e r a n d Li. W o h l e r p r e p a r e d p l a t i n u m - m e r c u r y a l loys , or p l a t i n u m a m a l g a m s 
b y t r i t u r a t i n g s p o n g y p l a t i n u m w i t h m e r c u r y . R . B o t t g e r used a w a r m m o r t a r , 
a n d J . F . Dan ie l l f ound t h a t t h e a m a l g a m a t i o n is fac i l i t a ted if 'water acidified w i t h 
ace t ic ac id is a lso p r e s e n t . C. E n g l e r a n d Li. W o h l e r obse rved t h a t owing t o 
occ luded o x y g e n , a n d o x i d a t i o n films, p l a t i n u m b l ack a m a l g a m a t e s w i th difficulty ; 
a n d M. T a r u g i , t h a t t h e g r e y m e r c u r y w h i c h s e p a r a t e s w h e n m a g n e s i u m is a d d e d 
t o a soln. of m e r c u r y sa l t , does n o t a m a l g a m a t e p l a t i n u m b l ack b y t r i t u r a t i o n . 
A. T r i b e o b s e r v e d t h a t p l a t i n u m b l ack w h i c h h a s been t r e a t e d w i t h h y d r o g e n 
r ead i ly a m a l g a m a t e s w i t h m e r c u r y in a few h o u r s . T . I h m o r i showed t h a t p l a t i n u m 
b l ack a b s o r b s m e r c u r y v a p o u r ; a n d C. H o c k i n a n d H . A . Taylor , t h a t p l a t i n u m 
r a p i d l y a m a l g a m a t e s w i t h m e r c u r y boi l ing in a n e v a c u a t e d vessel . 

J . F . Dan ie l l o b s e r v e d t h a t c o m p a c t p l a t i n u m does n o t t a k e u p m e r c u r y a t 
o r d i n a r y t e m p , e v e n w h e n k e p t in c o n t a c t w i t h i t for 6 yea r s , b u t if t h e m e r c u r y 
be h e a t e d — t o 200°, a c c o r d i n g t o F . E . C a r t e r — t h e m e t a l acqu i re s a film of m e r c u r y 
wh ich c a n eas i ly b e w i p e d off ; a n d J . M. Craf ts a d d e d t h a t a smal l p r o p o r t i o n of 
m e r c u r y is t a k e n u p b y t h e m e t a l . E . N . Hor s fo rd also n o t e d t h a t c o m p a c t p l a t i n u m 
does n o t t a k e u p m e r c u r y a t o r d i n a r y t e m p . M. K r o u c h k o l l e m p h a s i z e d t h a t for 
a m a l g a m a t i o n , t h e sur face of t h e c o m p a c t m e t a l shou ld be t h o r o u g h l y c leaned, 
a n d h e r e c o m m e n d e d d i p p i n g t h e p l a t i n u m i n boi l ing n i t r i c acid, a n d h e a t i n g i t 
t o r ednes s m a n y t i m e s . W . S k e y showed t h a t t h e c o n t a c t of p l a t i n u m w i t h aq . 
a m m o n i a or a lka l i - lye p r e v e n t s a m a l g a m a t i o n b y oxid iz ing t h e surface of t h e 
m e t a l , b u t t h e m e t a l a m a l g a m a t e s if in c o n t a c t w i t h m i n e r a l ac ids . G. M c P . S m i t h 
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a n d H . C. B e n n e t t sa id t h a t a m a l g a m s , n o t m e r c u r y , a lone " w e t " t h e sur face of 
p l a t i n u m in consequence of t he i r surface t ens ion . E . Eng l i sch obse rved t h a t mercury-
a t t a c k s p l a t i n u m a t 400° ; a n d C. H o c k i n a n d H . A. Tay lo r , t h a t a n a m a l g a m is 
fo rmed w h e n r e d - h o t p l a t i n u m is p l u n g e d i n t o m e r c u r y . F . E . C a r t e r sa id t h a t 
s o d i u m a m a l g a m a t t a c k s p l a t i n u m , a n d t h e r e is a p rocess for r e m o v i n g p l a t i n u m 
f rom i t s c rushed ore which is ba sed on t h i s reac t ion . 

P . Casama jo r observed t h a t t h e u n i o n of p l a t i n u m w i t h m e r c u r y is f a v o u r e d b y 
c o n t a c t w i t h z inc ; a n d J . S. C. Schweigger , t h a t t h e a m a l g a m a t i o n is h a s t e n e d 
b y ga lvan ic ac t ion . R . Abegg a n d H . S. Hatf ie ld , V. Borel l i , W . IJ. H a r d i n , a n d 
T . W i I m n o t e d t h e fo rma t ion of a m a l g a m s w h e n p l a t i n u m is e l ec t rodepos i t ed o n a 
m e r c u r y c a t h o d e . W . W . M a t h e r o b t a i n e d t h e a m a l g a m b y h e a t i n g p l a t i n i c 
ch loro iodide w i t h m e r c u r y in a sealed t u b e . Accord ing t o J . S c h u m a n n , a n d 
W . K e t t e m b e i l , p l a t i n u m is bes t a m a l g a m a t e d b y c o n t a c t w i t h a lka l i a m a l g a m s . 
A. C. C h r i s t o m a n o s used a m m o n i u m a m a l g a m . J . P . J o u l e , M. T a r u g i , a n d 
O. L o e w o b t a i n e d a m a l g a m s b y a l lowing m e r c u r y t o s t a n d i n c o n t a c t w i t h h y d r o -
ch loropla t in ic ac id for a long t i m e ; F . Myl ius a n d O. F r o m m , a n d A. H i l g a r a n d 
E . v o n R a u m e r , b y t h e a c t i o n of m e r c u r y on soln. of p l a t i n u m sa l t s ; R . B o t t g e r , 
a n d M. Ta rug i , b y t h e a c t i o n of s o d i u m a m a l g a m o n a m m o n i u m c h l o r o p l a t i n a t e , 
a n d , accord ing t o O. H o c k i n a n d H . A. Tay lo r , o n o t h e r p l a t i n u m sa l t s ; 
H . S t . C. Devi l le a n d H . D e b r a y , b y t h e ac t ion on p l a t i n u m of a soln. of m e r c u r i c 
c y a n i d e mixed wi th a l i t t le p o t a s s i u m c y a n i d e ; G. M c P . S m i t h , b y t h e a c t i o n of 
p l a t i n u m on a cone. soln. of p o t a s s i u m m e r c u r i c c y a n i d e ; a n d M. T a r u g i , b y 
r educ ing a mixed soln. of p l a t i n i c a n d m e r c u r i c ch lor ides w i t h m a g n e s i u m , o r 
h y d r a z i n e . 

C. P a a l a n d B . C . Auer swa ld , a n d E . C. A u e r s w a l d p r e p a r e d colloidal platinum 
amalgam b y us ing s o d i u m p r o t a l b i n a t e or l y s a l b i n a t e a s p r o t e c t i v e colloids, w h e n 
m e r c u r y ac t s on a p l a t i n u m hydroso l , b y t h e r e d u c t i o n of a m i x t u r e of p l a t i n u m 
hydroso l a n d mercur ic ox ide hydroso l , b y r e d u c i n g a m i x e d soln. of h y d r o c h l o r o -
p la t in ic acid a n d mercur ic ch lor ide , a n d b y m i x i n g colloidal soln. of m e r c u r y a n d 
p l a t i n u m . T h e ca t a ly t i c a c t i o n of t h e colloid o n h y d r o g e n d iox ide , a n d e lec t ro ly t i c 
gas ; a n d also t h e ox ida t i on of c a r b o n m o n o x i d e ; a n d t h e r e d u c t i o n of n i t r o 
benzene , h a v e been s tud ied . 

T h e a m a l g a m m a y a p p e a r a s a viscid m a s s , w h i c h w h e n h e a t e d boi ls u p , loses 
i t s me rcu ry , a n d leaves b e h i n d a f inely-divided, b l ack p o w d e r , or a g rey , c o h e r e n t 
m a s s of m e r c u r y . I f p res su re is app l i ed d u r i n g t h e ign i t ion , A. von M u s s i n - P u s c h k i n 
said t h a t t h e p r o d u c t is fit for w o r k i n g i n t o ma l l eab l e p l a t i n u m . E . Melly, a n d 
W . W . M a t h e r observed t h a t w h e n pressed in c h a m o i s l ea the r , o r b e t w e e n t h e 
fingers, some m e r c u r y is e x u d e d . J . S c h u m a n n o b t a i n e d a n a m a l g a m of s p . gr . 
1 0 3 8 6 , con ta in ing 7-9 pe r cen t , of p l a t i n u m ; a n d J". P . J o u l e o b t a i n e d p r o d u c t s 
w i t h 12 t o 43-2 p a r t s of p l a t i n u m t o 100 p a r t s of m e r c u r y . Accord ing t o R . B o t t g e r , 
t h e dul l b l ack p o w d e r o b t a i n e d b y h e a t i n g t h e a m a l g a m over a sp i r i t l a m p still 
r e t a i n s xV^1 0 ^ i t a we igh t of m e r c u r y . Boi l ing t h e res idue w i t h cone , n i t r i c ac id 
for 24 h o u r s e x t r a c t s on ly a t r a c e of m e r c u r y , a n d t h e w a s h e d a n d d r i e d r e s idue 
h a s a v igorous ca t a ly t i c ac t ion on h y d r o g e n g a s a n d a lcohol . I f t h e a m a l g a m be 
h e a t e d t o a h igher t e m p . , all t h e m e r c u r y is expe l led , a n d grey , c o h e r e n t p l a t i n u m 
r e m a i n s wh ich n o longer inflames a j e t of h y d r o g e n . If, i n s t e a d of h e a t i n g t h e 
p l a t i n u m a m a l g a m , i t is d iges ted w i t h n i t r i c ac id , f r e q u e n t l y r enewed , t h e b l a c k 
p o w d e r w h i c h r e m a i n s is m i x e d w i t h a few sh in ing pa r t i c l e s of p l a t i n u m . I t does 
n o t i gn i t e a m i x t u r e of h y d r o g e n a n d a i r a t o r d i n a r y t e m p . , b u t does so if h e a t e d . 

C. H . L a t h a m s t u d i e d t h e a d s o r p t i o n of w a t e r v a p o u r b y p l a t i n u m a m a l g a m . 
A c c o r d i n g t o R . Sab ine , if a d r o p of di l . su lphur i c , hyd roch lo r i c , oxa l i c , o r ace t i c 
ac id be p l aced o n t h e c lean surface of a r ich a m a l g a m of a m e t a l pos i t ive t o m e r c u r y 
—e.g. coppe r , z inc , a n t i m o n y , t i n , o r l e a d — t h e d r o p does n o t r e m a i n st i l l a s i t w o u l d 
d o o n purif ied m e r c u r y , b u t s e t s i tself i n t o a n i r r egu la r j e r k y m o t i o n ; b u t w i t h 
t h e a m a l g a m of a m e t a l n e g a t i v e t o m e r c u r y — e . g . s i lver , gold, o r p l a t i n u m — t h e 
d r o p of ac id r e m a i n s q u i t e st i l l . T h e m o v e m e n t is a t t r i b u t e d t o a l t e r n a t e o x i d a t i o n 
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of a p o r t i o n of t h e sur face of t h e a m a l g a m b y a i r o u t s i d e t h e d r o p , a n d d e o x i d a t i o n 
b y e lec t ro lys is i n t h e i n t e r i o r of t h e d r o p . G. A . H u l e t t c a l c u l a t e d t h a t m e r c u r y 
wh ich d i s t i l s f rom a n a m a l g a m s a t u r a t e d w i t h p l a t i n u m a t 200° c o n t a i n s 1 p a r t 
of p l a t i n u m i n a h u n d r e d mi l l ion p a r t s of m e r c u r y . B y dis t i l l ing 6-70 g r m s . of 
m e r c u r y a t 200° a n d 25 m m . p ress . , t h e m e r c u r y w o u l d o c c u p y 39,54O l i t res , a n d t h e 
0*067 m g r m . of p l a t i n u m i n t h i s vo l . wou ld s h o w a p a r t i a l p ress , of 0-0626 m m . , if 
p l a t i n u m b e m o n a t o m i c i n t h e s t a t e of v a p o u r . T h i s d a t u m r e p r e s e n t s t h e v a p . 
press , of p l a t i n u m a t 200° ; a n d i t follows t h a t e a c h c.c. of space or gas in e q u i l i b r i u m 
w i t h p l a t i n u m a t 200° , c o n t a i n s 5-3 X l O 9 a t o m s of p l a t i n u m . C. H o c k i n a n d 
H . A . T a y l o r f o u n d t h a t t h e e.m.f. of p l a t i n u m a m a l g a m a g a i n s t a m a l g a m a t e d 
zinc i n d i l . s u l p h u r i c ac id , is 1*363 t o 1*169 v o l t for l i q u i d a m a l g a m , 1-168 v o l t for 
solid a m a l g a m , a n d 1-086 for a m a l g a m w i t h o n l y a t r a c e of p l a t i n u m . H y d r o g e n 
is a b s o r b e d b y e v e n d i l u t e a m a l g a m s , a n d G. M e y e r s t u d i e d t h e c a t h o d i c po l a r i z a t i on 
of t h e a m a l g a m . 

A c c o r d i n g t o H . Moissan , w h e n p l a t i n u m a m a l g a m is s h a k e n w i t h w a t e r for 
15 s econds o r less, i t f o r m s a n emu l s ion of a b u t t e r y cons i s t ency a n d h a v i n g five 
t i m e s t h e vo l . of t h e o r ig ina l a m a l g a m . T h e p r o d u c t is s t a b l e a n d n o t affected 
b y be ing h e a t e d t o 100° or cooled t o —80° . A sec t ion m a d e a t t h e l a t t e r t e m p , 
r evea l s sma l l d r o p s of w a t e r d i s s e m i n a t e d t h r o u g h o u t t h e a m a l g a m , g iv ing t h e 
l a t t e r a ce l lu la r a p p e a r a n c e . W h e n e x p o s e d in a v a c u u m , i t d i m i n i s h e s in vol . , a 
l i t t le w a t e r a n d a sma l l q u a n t i t y of gas s e p a r a t i n g . T h e emul s ion is a lso p r o d u c e d 
b y s h a k i n g 2 c.c. of p u r e m e r c u r y w i t h 12 c.c. of w a t e r t o w h i c h s o m e d r o p s of a 
IO pe r c e n t , p l a t i n i c ch lo r ide soln . h a v e b e e n a d d e d , a n d w h e n p l a t i n u m a m a l g a m 
is s h a k e n w i t h w a t e r , s imi la r ly t r e a t e d , t h e inc rease in vo l . is g r e a t e r t h a n w i t h 
p u r e w a t e r . P l a t i n u m a m a l g a m emulsif ies s imi l a r ly w h e n s h a k e n w i t h su lphur i c 
acid, a q u e o u s a m m o n i a , a q . o r a m m o n i a c a l a m m o n i u m ch lor ide soln . , s o d i u m 
ch lor ide soln. , g lycerol , a c e t o n e , a n h y d r o u s a lcohol , e t he r , oil of t u r p e n t i n e , c a r b o n 
t e t r a c h l o r i d e , o r ch lo ro fo rm, a n d fo rms s t a b l e emul s ions . B e n z e n e is i nac t i ve . 
P l a t i n u m a m a l g a m , t o w h i c h s o d i u m h a s b e e n a d d e d , a l so increases in v o l u m e 
and emulsif ies w h e n s h a k e n w i t h w a t e r . P . L e b e a u a d d e d t h a t t h e p r o p e r t y of 
fo rming e m u l s i o n s is n o t e x h i b i t e d b y t h e o t h e r m e t a l s of t h e p l a t i n u m g r o u p , 
a n d w i t h p l a t i n u m a m a l g a m , t h e p r o p e r t y is s h o w n w h e n on ly 0-038 p e r cen t , 
of p l a t i n u m is p r e s e n t . T h e p l a t i n u m a m a l g a m loses i t s p r o p e r t y b y a d m i x t u r e 
w i t h a m a l g a m s of z inc , c a l c ium, l ead , o r t i n . T h e v o l u m e of t h e m a s s fo rmed is 
d e p e n d e n t n o t o n l y o n t h e n a t u r e of t h e l iquid , b u t a lso on t h e s t a t e of t h e p l a t i n u m 
from w h i c h t h e a m a l g a m w a s m a d e , be ing m u c h g r e a t e r w h e n t h e l a t t e r is finely-
d iv ided , a l t h o u g h e v e n in t h i s case t h e effect is d i m i n i s h e d if t h e m e t a l b e s t rong ly 
h e a t e d before t h e a m a l g a m is m a d e . Microscopic e x a m i n a t i o n of sec t ions c u t f rom 
t h e m a s s , o b t a i n e d b y s h a k i n g p l a t i n u m a m a l g a m w i t h a soln . of ge l a t i n a n d t h e n 
cooling t o t h e f .p . of m e r c u r y , s h o w t h a t i t h a d a s t r u c t u r e s imi la r t o t h a t of soap 
l a t h e r , so t h a t i t is p r o b a b l y d u e e n t i r e l y t o sur face t en s ion . G. M i c h a u d obse rved 
t h a t a t r a c e of p l a t i n u m in m e r c u r y p r e v e n t s t h e f o r m a t i o n of a m m o n i u m a m a l g a m 
from s o d i u m a m a l g a m a n d a soln . of a m m o n i u m ch lo r ide . N . T a r u g i f o u n d t h a t 
cone, n i t r i c ac id d i sso lves so m u c h t h e m o r e p l a t i n u m t h e g r e a t e r t h e p r o p o r t i o n 
of m e r c u r y . T h u s , f r o m a m i x t u r e c o n t a i n i n g 4-64 p e r cen t , of p l a t i n u m a n d 
95*35 of m e r c u r y , n i t r i c ac id d i sso lves t h e who le of t h e p l a t i n u m ; a s t h e p e r c e n t a g e 
of p l a t i n u m p r e s e n t inc reases , t h e p r o p o r t i o n of t h e t o t a l a m o u n t d isso lved b y t h e 
acid d i m i n i s h e s , w h i l s t t h e p r o p o r t i o n of m e r c u r y d isso lved decreases f rom 99 pe r 
cen t , i n a m i x t u r e of 91*11 p a r t s of m e r c u r y a n d 8*88 of p l a t i n u m t o zero for a m i x 
t u r e of 17-02 p e r c e n t , of m e r c u r y w i t h 82*97 of p l a t i n u m . J . W . S m i t h s t ud i ed 
t h e a d s o r p t i o n of w a t e r v a p o u r a n d b e n z e n e v a p o u r b y a m a l g a m a t e d p l a t i n u m . 
F . Glase r d i scussed t h e so lub i l i t y of p l a t i n u m a m a l g a m i n a soln. of p o t a s s i u m 
c y a n i d e — v i d e supra. J . W . Mal l e t p r e p a r e d p l a t i n u m - s i l v e r - m e r c u r y a l loys b y 
t h e a c t i o n of s i lver a m a l g a m o n p l a t i n u m . 

C. a n d A . Tissier® p r e p a r e d p l a t i n u m - a l u m i n i u m a l loys . O. B r u n c k observed 
t h a t a l u m i n i u m d isso lves p l a t i n u m v e r y s lowly ; 1 p a r t of p l a t i n u m requ i r ed 2 h r s . 

V O L . x v i . p 
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t o dissolve in 6 p a r t s of a l u m i n i u m a t a r e d - h e a t . T h e ease w i t h w h ich a l u m i n i u m 
oxidizes , m a k e s i t difficult t o p r e p a r e a l loys b y fusing t h e t w o m e t a l s t o g e t h e r , a n d 
in o rde r t o p r o t e c t t h e a l u m i n i u m f rom ox ida t ion , d u r i n g t h e p r e p a r a t i o n of 
t h e a l loys , M. Chour iguine r e c o m m e n d e d d i p p i n g i t in a soln. of l i t h i u m chlor ide , 
a n d d ry ing i t b y h e a t before me l t i ng t h e m e t a l i n a n electr ic fu rnace . 
M. Chour igu ine ' s obse rva t ions on t h e f.p. of t h e p l a t i n u m - a l u m i n i u m al loys a r e 
s u m m a r i z e d in F ig . 52 . A c o m p o u n d , p la t inum tr ia luminide, P t A l 3 , is fo rmed , 

a n d i t a p p e a r s i m b e d d e d i n a m a t r i x of a lu
m i n i u m in t h e fo rm of v io le t -b lack o c t a h e d r a l 
dend r i t e s . Al loys r icher in p l a t i n u m a p 
pea red t o c o n t a i n a n o t h e r c o m p o u n d , b u t 
t h i s w a s n o t ident if ied. O. B r u n c k obse rved 
t h a t w h e n a n a l loy of 1 p a r t of p l a t i n u m a n d 
6 p a r t s of a l u m i n i u m is t r e a t e d w i t h 2 p e r 
cen t , hydroch lo r i c acid , t h e r e r e m a i n s a 
bronze-coloured p o w d e r of sp . gr . 6-688, a n d 
w i t h a compos i t i on co r r e spond ing w i t h p l a t i 
n u m t r i t a d e c a l u m i n i d e , P t 3 A l 1 0 . 

Accord ing t o M. Chour igu ine , t h e w h i t e 
a l loys w i t h less t h a n 10 pe r cen t , of p l a t i n u m 
a re mal leable , a n d t a k e a good pol ish . T h e 
t r i a l u m i n i d e is v e r y h a r d , b r i t t l e , a n d easi ly 
powdered . Al loys w i t h 70 t o 80 pe r cen t , of 
p l a t i n u m a re yel low, b r i t t l e , a n d fragile, and 
w h e n d iges ted w i t h hydroch lo r i c acid , t h e y 
furnish a bronze-coloured c rys ta l l ine p o w d e r ; 
a l loys w i t h 80 t o 9O p e r cen t , of p l a t i n u m a re 
mal leable , a n d res is t ac ids . Accord ing t o 
W . Campbe l l a n d J . A. M a t h e w s , t h e i n t r o 
d u c t i o n of u p t o 10 pe r cen t , of a l u m i n i u m 
does n o t p e r c e p t i b l y c h a n g e t h e colour of 

p l a t i n u m , b u t w i t h 30 t o 50 pe r cen t . , t h e a l loys h a v e a yel low t inge . F . E . Ca r t e r 
sa id t h a t t h e al loy w i t h 70-4 pe r cen t , of a l u m i n i u m , A l 3 Pt , is h a r d a n d b r i t t l e ; 
t h o s e w i t h less t h a n 9 pe r cen t , of p l a t i n u m a re soft, mal leable , a n d w h i t e ; a b o v e 
th i s , t h e a l loys a r e h a r d e r , a n d yel low. C. B a r u s m a d e some o b s e r v a t i o n s on t h e 
e lectr ical r es i s tance a n d of i t s t e m p , coeff. K . He lou i s d id n o t d e t e c t a n y c h a n g e 
w i t h t h e i n t r o d u c t i o n of a smal l p r o p o r t i o n of p l a t i n u m . J . H . G l a d s t o n e and 
A. Tr ibe obse rved t h a t a l u m i n i u m w i t h a l aye r of p l a t i n u m decomposes w a t e r a t 
100°. A. Gawalowsky o b t a i n e d a p la t inum-gold-a lurnin ium a l loy , a p l a t i n u m -
go ld- s i lver -a lumin ium al loy , a n d t h e p lat inum-s i lver a l u m i n i u m al loy k n o w n in 
c o m m e r c e a s platalargan. 

A. Thie l 1 0 o b t a i n e d a p la t inum- ind ium a l loy b y depos i t ing i n d i u m on a 
p l a t i n u m c a t h o d e . W . Crookes p r e p a r e d p la t inum-tha l l ium a l loys b y d i rec t 
fusion ; L . Hacksp i l l , b y dissolving p l a t i n u m sponge in m o l t e n t h a l l i u m ; a n d 
F . K u h l m a n n , b y ca lc in ing t h alio us c h l o r o p l a t i n a t e . C. T . H e y c o c k a n d 
F . H . Nevi l le n o t e d t h e effect of p l a t i n u m o n t h e f .p. of t h a l l i u m . T h e a l loys 
were s t u d i e d b y E . Z in t l a n d A. H a r d e r . T h e so lubi l i ty of p l a t i n u m i n t h a l l i u m 
or of t h a l l i u m i n p l a t i n u m is v e r y smal l . T h e on ly c o m p o u n d obse rved w a s 
pla t inum thal l ide, P t T l , wh ich forms h e x a g o n a l c rys t a l s w i t h a==5-605 A., a n d 
c=4-639 A . Accord ing t o I J . Hacksp i l l , t h e m . p . of a n a l loy of p l a t i n u m in t h a l l i u m 
does n o t exceed t h a t of t h a l l i u m u n t i l t h e p r o p o r t i o n of p l a t i n u m a t t a i n s 10 pe r 
cen t . , a n d a s t h e p r o p o r t i o n r eaches 48*8 p e r cen t . , t h e m . p . r ises t o 685° . W i t h 
inc reas ing p r o p o r t i o n s of p l a t i n u m , t h e m . p . a t first falls s l ight ly , b u t t h e n r ises 
c o n t i n u o u s l y u p t o 855° for 65 p e r cen t , of p l a t i n u m . T h e m . p . goes on r is ing a s 
m o r e p l a t i n u m is a d d e d . T h e m a x i m u m a t 685° co r r e sponds w i t h t h e m . p . of 
pla t inum thal l ide , P t T l . Al loys r i ch in t h a l l i u m c o n t a i n b r i l l i an t w h i t e c r y s t a l s 

40 60 80 
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F I G . 52.—-Freezing-point C u r v e s of t h e 
H a t i n u m - A l u m i n i u m Al loys . 
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•which a r e eas i ly pol i shed , a n d t h e y a r e s u r r o u n d e d b y a d a r k soft e u t e c t i c . W h e n 
48*8 p e r c e n t , of p l a t i n u m is p r e s e n t , t h e s e c r y s t a l s c o n s t i t u t e t h e e n t i r e a l loy . 
Alloys r i che r i n p l a t i n u m a r e suscep t ib le of a h i g h pol ish , t h e i r sur face a p p e a r s 
h o m o g e n e o u s , b u t t h e i r c o m p o s i t e c h a r a c t e r is s h o w n b y o x i d a t i o n in a b u n s e n 
flame. P l a t i n u m t h a l l i d e fo rms s tee l -grey, p r i s m a t i c need les , a n d i t is o b t a i n e d 
b y t h e s low a c t i o n of 10 p e r c e n t , n i t r i c ac id o n a l loys "with less t h a n 10 p e r cen t , 
of p l a t i n u m . I t h a s a s p . gr . 15-65 a t 14°, i t s h a r d n e s s is 3 o n M o h s ' scale ; a n d 
i t s sp . h t . is 0-045O. I t loses a l i t t l e t h a l l i u m o n c o n t i n u e d h e a t i n g a b o v e t h e m . p . , 
b u t does n o t g ive p u r e p l a t i n u m e v e n on p r o l o n g e d fusion in t h e o x y h y d r o g e n 
flame. T h e a l loy is a t t a c k e d b y t h e ha logens , a n d d i s so lved b y w a r m a q u a regia ; 
t h e l a t t e r o n boi l ing, h o w e v e r , g ives t h e inso lub le t h a l l i u m c h l o r o p l a t i n a t e . I t is 
n o t a t t a c k e d b y h y d r o c h l o r i c ac id , a n d o n l y superf ic ial ly a c t e d o n b y su lphu r i c 
a n d n i t r i c ac ids a n d b y p o t a s s i u m h y d r o s u l p h a t e . I t res i s t s t h e a c t i o n of t h e fused 
a lka l i c a r b o n a t e s , a n d is o n l y v e r y s lowly a t t a c k e d b y s o d i u m d iox ide . I t d i s 
solves eas i ly in fused z inc , lead , o r s i lver . I t s q u a n t i t a t i v e ana lys i s , r e n d e r e d v e r y 
difficult b y i t s p r o p e r t i e s , w a s effected b y cupe l l a t i on w i t h four t i m e s i t s w e i g h t 
of s i lver a n d t h r e e t i m e s i t s w e i g h t of lead . T h e c o m p o u n d P t T l is v e r y s imi lar , 
especial ly i n i t s phys i ca l p r o p e r t i e s , t o t h e a l loy P t P b . TJ. I I acksp i l l p r e p a r e d 
a p l a t i n u m - t h a l l i u m - s i l v e r a l l oy b y d isso lv ing s i lver in t h e p l a t i n u m - t h a l l i u m 
al loy ; a n d a p l a t i n u m - t h a l l i u m - z i n c a l loy b y d i sso lv ing zinc in t h e p l a t i n u m -
t h a l l i u m a l loy . M e r c u r y be low i t s b . p . f o r m s a p l a t i n u m - t h a l l i u m - m e r c u r y 
alloy, or a platinum-thallium amalgam. 

C. W i n k l e r 1 1 o b s e r v e d t h a t p l a t i n u m g e r m a n i u m a l loys c a n be r ead i ly o b t a i n e d 
b y a d d i n g p l a t i n u m t o m o l t e n g e r m a n i u m . A c c o r d i n g t o H . JCel lermann, p l a t i n u m 
dissolves in m o l t e n c e r i u m a t a b o u t 800° . M u c h h e a t is deve loped d u r i n g t h e 
fo rma t ion of t h e p l a t i n u m - c e r i u m a l loys . A n a l loy w i t h 25 pe r c e n t , of p l a t i n u m 
is h a r d a n d b r i t t l e , a n d i t m a k e s a good p y r o p h o r i e m e t a l . T h e a l loys were also 
e x a m i n e d b y A . H i r s c h . 

A. F . G e h l e n 1 2 p r e p a r e d a p l a t i n u m - t i n a l loy b y h e a t i n g t o g e t h e r a m i x t u r e 
of s p o n g y p l a t i n u m w i t h t w i c e i t s w e i g h t of t i n filings ; a n d E . D . Cla rke , a n d 
J . M u r r a y n o t e d t h a t w h e n t infoi l is rol led u p w i t h fine p l a t i n u m foil, a n d h e a t e d 
before t h e b l o w p i p e flame, c o m b i n a t i o n occurs a t t e n d e d b y a k i n d of explos ion . 
H . G o l d s c h m i d t o b s e r v e d t h a t t h e m e t a l s a l loy be low t h e m . p . ; a n d I I . D e b r a y , 
and F . D o e r i n c k e l p r e p a r e d a l loys b y m e l t i n g m i x t u r e s of t h e t w o m e t a l s . A n 
al loy w a s o b t a i n e d b y B . D e l a c h a n a l a n d 
S. M e r m e t b y r e d u c i n g p l a t i n u m p u r p l e 
of Cass ius b y h y d r o g e n a t a r e d - h e a t ; by 
M. F a r a d a y , b y t h e e lec t ro lys is of m o l t e n 
s t a n n o u s ch lo r ide w i t h a p l a t i n u m c a t h o d e ; 
a n d N . W . F i sche r , a n d F . Myl ius a n d 
O. F r o m m , b y t h e p r e c i p i t a t i o n of p l a t i 
n u m w i t h t i n f rom a soln . of a p l a t i n u m 
sal t . 

F . U o e r i n c k e l , K . H o n d a a n d T . I sh i -
gaki , a n d N . Podkopaje f f s t u d i e d t h e 
t h e r m a l e q u i l i b r a in t h e b i n a r y s y s t e m , 
a n d t h e r e su l t s a r e s u m m a r i z e d in F i g . 5 3 . 
The f .p. c u r v e of t h i s s y s t e m shows a 
eu tec t i c a t 1180°, four b r e a k s , a n d a m a x i 
m u m a t 1281°, a n d 62-5 p e r c e n t , of p l a t i 
n u m , c o r r e s p o n d i n g w i t h p l a t i n u m s tan-
nide, P t S n . T h i s c o m p o u n d a p p e a r s in 
h e x a g o n a l c r y s t a l s , a n d is v e r y b r i t t l e . I . Of teda l g a v e for t h e l a t t i c e d imens ions 
« = - 4 1 0 3 A. , c = 5 - 4 2 8 A. , a n d a : c = l : 1-323. W h i l s t F . Doer incke l g a v e 1281° for 
t h e m . p . , N . Podkopaje f f g a v e 1324°. Accord ing t o F . -Doer incke l , t h e c o m p o n e n t s 
of t h e e u t e c t i c a t 1181° a r e p l a t i n u m s t a n n i d e a n d p l a t i n u m tr i tastannide, P t 3 S n ; 
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t h i s c o m p o u n d is s t ab le on ly below 1364°, decompos ing a t t h a t t e m p , i n t o c r y s t a l s 
of p l a t i n u m , a n d a fused m a s s c o n t a i n i n g a b o u t 80 p e r c e n t , of t h a t m e t a l . M. P o d -
kopajeff g a v e 1266° for t h e m . p . of t h i s c o m p o u n d . Accord ing t o F . Doer incke l , 
t h e b r e a k in t h e c u r v e a t 846° r ep re sen t s t h e i n t e r a c t i o n of p l a t i n u m s t a n n i d e a n d 
t h e fused a l loy t o fo rm w h a t is p r o b a b l y p la t inum hemitr i s tannide , P t 2 S n 8 . 
H . S t . C. Devi l le a n d H . D e b r a y o b t a i n e d t h i s s a m e c o m p o u n d b y s lowly cool ing a n 
a l loy of p l a t i n u m w i t h six t i m e s i t s "weight of t i n , a n d t h e n t r e a t i n g t h e p r o d u c t 
w i t h hydroch lo r i c acid ; a n d P . Schu tzenbe rge r , b y t h e ac t ion of h y d r o g e n on 
P t 2 S n 3 O 2 ( O H ) 2 , o r on P t 2 ( S n O ) 2 S n O 2 . T h e g rey i sh -whi te p o w d e r c o n t a i n s cub ic 
or r h o m b o h e d r a l c rys t a l s . F . Doer incke l said t h a t i t ex is t s i n t w o a l lo t rop ic 
forms, one s t ab l e be low 738°, a n d t h e o t h e r s t ab l e b e t w e e n 738° a n d 846° . 
P . S c h u t z e n b e r g e r obse rved t h a t when oxid ized in air , i t fo rms P t 2 ( S n O ) 3 ; a n d 
w h e n h e a t e d in chlor ine , s t a n n o u s ch lor ide d is t i l s off. F . Doer incke l obse rved t h a t 
t h e f .p. cu rve a t 538° h a s a b r e a k co r r e spond ing w i t h a r eac t i on b e t w e e n t h e h e m i 
t r i s t a n n i d e a n d t h e fused al loy, t o fo rm w h a t is p r o b a b l y p l a t i n u m tr i taocto-
s tannide , P t 3 S n 8 . T h e c o m p o u n d fo rms long needles , a n d i t decomposes w h e n 
me l t ed . T h e d i a g r a m w a s d iscussed b y W . Guer t l e r , a n d K . B o r n e m a n n . 

T h r e e o t h e r c o m p o u n d s h a v e b e e n r e p o r t e d a l t h o u g h t h e f .p. c u r v e does 
n o t i nd ica t e t h e i r ex i s t ence . M. L e v y a n d Xi. Bourgeo i s obse rved t h a t w h e n 
P t O 2 . 4 S n O 2 is r educed b y h y d r o g e n a t a r e d - h e a t , a n d t h e p r o d u c t is t r e a t e d w i t h 
hydroch lo r i c acid , p la t inum tetri tatristannide, P t 4 S n 3 , is f o rmed in l u s t r o u s 
p l a t e s w i t h a b l ack reflex. J . W . Mal le t r e p o r t e d p l a t i n u m dis tannide , P t S n 2 , 
o r P t 4 S n 7 , t o be formed as a h a r d b r i t t l e m a s s w h i c h is eas i ly pu lve r i zed . T h e 
sp . gr . is 10-72. Mercu ry a m a l g a m a t e d w i t h a l i t t l e s o d i u m a t t a c k s t h i s p r o d u c t . 
I f a n al loy w i t h 2 p e r cen t , of p l a t i n u m is t r e a t e d w i t h v e r y di l . h y d r o c h l o r i c 
acid , l u s t rous p l a t e s a p p e a r on t h e surface, a n d t h e s e a r e easi ly d e t a c h e d b y a glass 
rod . A m o r e cone , acid, or t h e app l i ca t i on of h e a t , d e s t r o y s t h e c ry s t a l s . T h e 
ana lys i s co r responds wi th p la t inum tetrastannide , P t S n 4 . N . Podkopajef f a lso 
p r e p a r e d t h i s c o m p o u n d . W i t h s o d i u m chlor ide a n d ch lor ine a t a r e d - h e a t , t h e r e 
is fo rmed s o d i u m ch lo rop la t i na t e , a n d vo la t i l e s t a n n o u s chlor ide ; a n d a t a r ed-
h e a t , h y d r o g e n chlor ide r e m o v e s all t h e t i n as s t a n n o u s chlor ide . Gr. T a m m a n n 
s t u d i e d t h e sub jec t . 

A . F . Gehlen said t h a t t h e a l loy is t i n -wh i t e , b r i t t l e , a n d w i t h a l a m i n a t e d 
t e x t u r e . F . Doer incke l obse rved t h a t a l loys w i t h u p t o 20 p e r cen t , of p l a t i n u m 
a r c coarse ly c rys ta l l ine , a n d t i n -wh i t e ; a l loys w i t h 30 p e r cen t , of p l a t i n u m h a v e 
a finer s t r u c t u r e a n d a re pa le g rey ; a l loys w i th b e t w e e n 40 a n d 55 p e r cen t , of 
p l a t i n u m h a v e a fine c rys ta l l ine s t r u c t u r e , a n d a r e s o m e w h a t d a r k e r in co lour ; 
a l loys w i t h a b o u t 62-5 pe r cen t , of p l a t i n u m h a v e a m o r e l u s t r o u s f r ac tu re w i t h 
w i t h t h e s a m e t e x t u r e a n d colour ; a n d w i t h m o r e p l a t i n u m , t h e l u s t r e decreases , 
a n d t h e colour becomes d a r k e r . Accord ing t o F . M. J a g e r a n d J . A . B o t t e m a , t h e 
c rys t a l s of t h e m o n o s t a n n i d e , P t S n , a r e h e x a g o n a l w i t h t h e s a m e t y p e of s t r u c t u r e 
as NiAs , a n d t h e l a t t i ce h a s t w o mols . of P t S n pe r cell. T h e l a t t i ce p a r a m e t e r s a r e 
a = 4 - 1 0 3 A., a n d c==5-428 A. T h e ca l cu l a t ed sp . gr. is 13-9. W . Lewis g a v e for 
t h e sp . gr . of t h e t i n - p l a t i n u m a l loys : 

T i n . . 50-4 66-3 8OO 88-9 92-3 96 1OO per cent . 
Sp. gr. . 10-827 8-972 7-794 7-705 7-613 7-471 7-180 

F . Doer incke l found t h a t t h e a l loys w i t h u p t o 30 p e r cen t , of p l a t i n u m a r e scarce ly 
h a r d e r t h a n t he i r c o m p o n e n t s , b u t b e y o n d t h i s p o i n t , t h e h a r d n e s s r a p i d l y increases , 
a n d a t t a i n s a m a x i m u m w i t h 80 p e r cen t , of p l a t i n u m . G. W e r t h e i m found t h a t 
a n al loy w i t h t h e p r o p o r t i o n s Sn : P t = 5 0 * l , h a s a sp . g r . 7*578 ; a n e las t i c i ty coeff. 
of 5309 k g r m s . pe r sq. m m . , a tens i le s t r e n g t h of 4-75 k g r m s . p e r sq . m m . ; a n d 
t h e ve loc i ty of s o u n d 7-89O (air u n i t y ) . F . M. J a g e r a n d J . A. B o t t e m a g a v e 1281° 
t o 1330° for t h e l imi t s of t h e m . p . ; t h i s e s t i m a t e is ba sed o n F . Doe r ineke l ' s 
1281° ; a n d N . Podkopajef f ' s , 1330°. T h e h e a t c a p a c i t y , Q cals . , b e t w e e n B a n d 0° is : 
0 . . 189-74° 221-88° 418-67° 644-90° 718-30° 8 0 2 0 6 ° 1044-80° 
Q . . 7-3728 8-6419 16-5282 25-8917 28-9991 32-5927 43-4606 
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or g=O-O38360+O-O5253620*_t_o.O935959703 ; for t h e sp . h t . c p = 0 0 3 8 3 6 
4-O-O55O72404-CK)8lO787902

 ; a n d for t h e mo l . h t . , C ^ = I 2 - 0 4 2 2 + 0 0 0 1 5 9 2 4 0 
-hOO 6 338660 2 . T h e d a t a for t h e mol . h t . d o n o t follow N e u m a n n ' s r u l e — 1 . 13, 13 . 
A n a l loy w i t h t h e a t . p r o p o r t i o n s S n : P t = I : O-l, w a s found b y A. M a t t h i e s s e n 
t o h a v e a t 21° a n e lec t r ica l c o n d u c t i v i t y of 9-37 (silver 100) ; a n d C. JBarus m a d e 
o b s e r v a t i o n s o n t h e e lec t r ica l r e s i s t ance a n d i t s t e m p , coeff. C. H o c k i n a n d 
H . A. T a y l o r f o u n d t h e e.m.f. of a n a l loy a g a i n s t a m a l g a m a t e d z inc , in di l . su lphur i c 
ac id , t o b e 0*548 vo l t , a n d in a cone . soln. of z inc s u l p h a t e , 0*484 v o l t ; t h e cor re 
s p o n d i n g d a t a for t h e a m a l g a m a t e d a l loy a r e respec t ive ly , 0-552 a n d 0-409 vo l t . 
Liow fusing a l loys a r e f o r m e d w h e n t i n is m e l t e d in c o n t a c t w i t h p l a t i n u m . 
G. T a m m a n n a n d W . W i e d e r h o l t s t u d i e d t h e po l a r i za t i on of t h e al loy. 

F . D o e r i n c k e l found t h a t di l . h y d r o c h l o r i c ac id r ead i ly a t t a c k s a l loys w i t h 
0 t o 30 p e r c e n t , of p l a t i n u m , a n d w i t h inc reas ing p r o p o r t i o n s of p l a t i n u m , t h e 
a t t a c k b e c o m e s slower, so t h a t a n a l loy w i t h 40 p e r cen t , of p l a t i n u m is a t t a c k e d 
v e r y s lowly b y t h e cone . ac id . As i n d i c a t e d a b o v e , IT. S t . C. Devi l le a n d I I . D e b r a y 
o b t a i n e d p l a t i n u m h e m i t r i s t a n n i d e a s a r e s idue a f te r t r e a t i n g t h e a l loy w i t h di l . 
hyd roch lo r i c ac id . P . Sch i i t z enbe rge r n o t e d t h a t s o m e b l ack scales r e sembl ing 
g r a p h i t e m a y b e fo rmed a s a r e s idue a f te r t r e a t m e n t w i t h h y d r o c h l o r i c ac id . 
H . D e b r a y sa id t h a t t h e res idues fo rm b lack scales w h i c h r e semble g r a p h i t e , a n d 
c o n t a i n in a d d i t i o n t o t h e p l a t i n u m m e t a l a cons ide rab le p r o p o r t i o n of t i n , t o g e t h e r 
w i t h smal l q u a n t i t i e s of o x y g e n a n d h y d r o g e n . T h e i r compos i t i on , howeve r , is 
v e r y v a r i a b l e . T h e y b e h a v e l ike p l a t i n u m - b l a c k , deve lop ing m o r e o r less h e a t 
w h e n p l aced in a n a t m . of h y d r o g e n , a n d c a u s i n g t h e d e t o n a t i o n of explos ive 
gaseous m i x t u r e s . T h e d e v e l o p m e n t of h e a t is n o t m e r e l y a r e su l t of t h e condensa 
t ion of t h e h y d r o g e n in t h e p o r e s of t h e s u b s t a n c e , b u t is p a r t l y d u e t o t h e 
r e d u c t i o n of s o m e ox id ized m e t a l , a n d t h e c o n s e q u e n t f o r m a t i o n of w a t e r . 
P r o b a b l y m a n y s u b s t a n c e s w h i c h a r e cal led p l a t i n u m - b l a c k a r e of a s imi lar n a t u r e , 
a n d a c t in a s imi la r m a n n e r . W h e n t h e meta l l i c r es idues a r e h e a t e d in v a c u o t h e y 
lose w a t e r , a n d a f t e r w a r d s de f l ag ra te w i t h o u t losing oxygen , a n d s o m e t i m e s even 
become i n c a n d e s c e n t . T h e y a r e m o r e r ead i ly a t t a c k e d b y r e a g e n t s t h a n t h e m e t a l s 
which t h e y c o n t a i n . F . D o e r i n c k e l found t h a t a l loys w i t h u p t o 8 0 p e r cen t , of 
p l a t i n u m a r e r e a d i l y a t t a c k e d b y a q u a regia , a n d t h e a t t a c k is s lower a s t h e j>ro-
po r t i on of p l a t i n u m inc reases ; a l loys w i t h 90 p e r cen t , of p l a t i n u m a r e a t t a c k e d 
with difficulty b y a q u a regia , a n d b y ch lor ine . J . W . Mal le t o b t a i n e d a p l a t i n u m -
t in -mercury a l loy , or p l a t i n u m - t i n a m a l g a m , b y t h e ac t ion of m e r c u r y on t h e 
p l a t i n u m - t i n a l loy . 

J . J . Berze l ius 1 3 o b s e r v e d t h a t w h e n m o l t e n l e a d is p o u r e d i n t o a p l a t i n u m 
crucible , s o m e of t h e p l a t i n u m is d i s so lved ; J . M u r r a y found t h a t w h e n lead is 
w r a p p e d in p l a t i n u m foil a n d h e a t e d , u n i o n occurs w i t h i ncandescence ; C. Kidolfi, 
a n d A. F . Geh len p r e p a r e d p l a t i n u m - l e a d a l loys b y h e a t i n g t o redness , 1 p a r t of 
spongy p l a t i n u m a n d 2-7 p a r t s of l e a d — c o m b i n a t i o n occurs w i t h o u t incandescence , 
a n d a n eas i ly fusible a l loy is f o rmed . Al loys w e r e a lso m a d e b y C. Wink l e r , 
H . G o l d s c h m i d t , S. d e L u c a , A. B a u e r , C. B a r u s , a n d F . D o e r i n c k e l b y fusing 
t o g e t h e r t h e c o n s t i t u e n t m e t a l s ; C. A. M a r t i u s , b y h e a t i n g lead c y a n o p l a t i n i t e 
t o a h igh t e m p . ; a n d acco rd ing t o F . Myl ius a n d O. F r o m m , l ead fo rms t h e a l loy 
w h e n i t is u s e d t o p r e c i p i t a t e p l a t i n u m f rom p l a t i n u m sa l t soln. C. T . H e y c o c k 
a n d F . H . Nevi l l e f o u n d t h a t 0-148, 0-299, a n d 0-600 a t . p e r c e n t , of p l a t i n u m in 
lead lowered t h e f .p . 6-42°, 6-5°, a n d 6-3° r e spec t ive ly . O b s e r v a t i o n s on t h e f .p . of 
t h e b i n a r y s y s t e m w e r e m a d e b y W . Guer t l e r , K H o n d a a n d T . I sh igak i , G. T a m 
m a n n , a n d K . B o r n e m a n n . F . D o e r i n c k e l f o u n d t h a t t h e f .p . c u r v e , F i g . 54 , con
t a i n s t h e s e b r e a k s a n d a e u t e c t i c so t h a t n o n e of t h e t h r e e c o m p o n e n t s wh ich these 
m e t a l s f o r m is s t a b l e a t t h e i r r e spec t ive m . p . T h e c o m p o u n d r i ches t in p l a t i n u m 
could n o t b e ident i f ied owing t o t h e sma l l t h e r m a l effect. I t is s t ab l e below 910°. 
W. G u e r t l e r sugges t ed t h a t i t m a y be p l a t i n u m tr i taplumbide, P t 3 P b , ana logous 
w i t h t h e c o r r e s p o n d i n g s t a n n i d e , or i t m a y be p l a t i n u m t e t r i t a p l u m b i d e , P t 4 P b . 
F . D o e r i n c k e l f o u n d t h a t t h i s c o m p o u n d r e a c t s w i t h t h e fused m a s s a t 787° t o 
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form platinum plumbide, P tPb , which was also prepared by A. Bauer by fusing 
platinum with a small excess of lead, under borax, and dissolving out the excess 
of lead by acetic acid. N. A. Puschin and P. N. Laschtschenko observed tha t the 

compound, under the microscope, appears 
in six-rayed stars which always lie on 
crystals of the diplumbide. A. Baur said 
tha t the crystalline mass resembles bis
muth, and has a reddish colour. I t is 
very brittle, and has a sp. gr. 15*736 
to 15-77. I t is decomposed by boiling 
mineral acids, but not by dil. acetic acid. 
F . Doerinckel observed tha t the com
pound decomposes when melted, and 
when cooled, it reacts with the fused alloy 
a t 385° to form a third compound which 
K. Bornemann suggested may be platinum 

_ hemitriplumbide, P t 2 Pb 3 . The eutectic 
0 20 40 60 80 100 , . , -, - j j i j 2. • 

Per cent of platinum between this compound and lead contains 
,„ _ . -n, • " • A ,". r^r , 5 per cent, of platinum, and solidifies at 
Fia. 54.—Freezing-point Curves of the * , o r w ~ 0 T / ^ 0 ' , j ^-.x-

Platinum-Lead System. about 290 . H. Senn reported platinum 
diplumbide, P tPb 2 , to be obtained by 

eleetrolyzing an acidic soln. of lead fluosilicate with an alloy of lead with 10 per 
cent, of platinum as anode ; the anode mud contains brilliant plates of the 
diplumbide which N. A. Puschin and P. N. !Laschtschenko described as prismatic 
crystals. H. Senn added tha t if the current density exceeds 1 amp. per sq. dm., the 
compound decomposes. I t is decomposed by nitric acid. 

According to A. F . Gehlen, the alloy, with platinum and 2-7 times its weight 
of lead, has the colour of bismuth, splits under the hammer, and has a fibrous frac
ture ; the 50 : 50-alloy has a purple colour, and striated surface, and it is hard 
and brittle, and exhibits a granular fracture. "W. Lewis found the sp. gr. of some 
alloys to be : 
P b . . 49-2 65-8 8OO 88-9 92-3 96-O 1OO per cent . 
Sp. gr. . 14-029 12-925 12-404 11-947 11-774 11-575 11-386 
F. Doerinckel said tha t the hardness of these alloys increases gradually as the 
proportion of platinum rises to 45 per cent. ; with from 45 to 85 per cent, of 
platinum, the alloys are rather harder than fluorite. Alloys containing 5 to 30 per 
cent, of platinum are readily fractured by pressure. The fracture of alloys with 
5 to 3O per cent, of platinum is very coarsely crystalline ; with 4O to 50 per cent, 
of platinum, the fracture is less coarsely crystalline, and reddish ; with 60 per 
cent, of platinum, the fracture and colour resemble hardened steel. G. Wertheim 
found the coeff. of elasticity for an alloy with the at. proportion Pb : P t = 8 5 : 1, 
and sp. gr. 11*473, is 2684 kgrms. per sq. mm., and with alloys 6 : 1 and sp. gr. 
12-207, 3107-5 kgrms. per sq. m m . ; the elastic limit of the 85 : 1 alloy is 0-4 to 
0-6 kgrm. per sq. mm. ; the tensile strength is 1-65 kgrms. per sq. mm. The 
velocity of sound with the 85 : 1-alloy is 4-560 (air unity), and with the 6 : 1-alloy, 
4*756. A. Matthiessen found the electric conductivity of an alloy with the at. 
proportion Pb : P t = I : 0-1 to be 5-18 (silver IOO) at 21-4°. C. Barus measured 
f-he electrical resistance and its temp, coeff. According to N. A. Puschin and 
P. N. Laschtschenko, the e.m.f. of the alloys against lead in JV-Pb(N03)2 soln. 
furnishes a curve with two breaks, corresponding respectively with platinum 
plumbide, and diplumbide. For alloys with up to 33 a t . per cent, of lead, the 
e.m.f. is the same as for lead ; there is then a sudden drop corresponding with 
P t P b 2 ; and there is a second fall with 50 at. per cent, of lead corresponding with 
P tPb . G. Tammann and W. Wiederholt studied the polarization of the alloy. 

A. F . Gehlen observed tha t the exposed fracture of the 50 : 50-alloy is altered 
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b y e x p o s u r e t o a i r ; a n d H . S t . C. Devi l le f o u n d t h a t t h e lead of a l loys w i t h on ly 
a sma l l p r o p o r t i o n of p l a t i n u m s lowly passes i n t o c a r b o n a t e . F . Doe r incke l 
showed t h a t t h e g rey , f reshly f r a c t u r e d sur faces of a l loys w i t h 5 t o 30 p e r cen t , of 
p l a t i n u m ox id ize r a p i d l y o n e x p o s u r e t o a i r ; t h e a l loy w i t h 2*5 p e r cen t , of p l a t i n u m 
oxidizes r a p i d l y o n e x p o s u r e t o a i r ; t h e a l loy w i t h 2-5 p e r cen t , of p l a t i n u m oxidizes 
m o r e r a p i d l y t h a n l ead ; a i r a c t s v e r y s lowly o n a l loys w i t h 40 t o 5O p e r cen t , of 
p l a t i n u m , a n d n o t a t all on a l loys w i t h m o r e p l a t i n u m . A. F . G e h l e n f o u n d t h a t 
when t h e a l loys a r e h e a t e d t o r e d n e s s i n a i r , o n l y p a r t of t h e l e ad s e p a r a t e s f rom 
t h e p l a t i n u m ; a n d t h a t t h e s e p a r a t i o n c o n t i n u e s o n l y so long a s t h e a l loy r e m a i n s 
fusible ; t h e s u b j e c t w a s s t u d i e d b y H . S t . C. Dev i l l e a n d H . D e b r a y . A. B a u e r 
a n d P . v o n M e r t e n s s h o w e d t h a t s u l p h u r i c ac id d e c o m p o s e s a n a l loy w i t h 
IO p e r c e n t , of p l a t i n u m s lowly a n d i n c o m p l e t e l y ; a n d a n a l loy w i t h 2 p e r cen t , 
of p l a t i n u m s u d d e n l y a n d c o m p l e t e l y a t 260° t o 280° . Acco rd ing t o A . v o n de r 
R o p p , n i t r i c a c i d a t t a c k s al l a l loys w i t h u p t o 50 p e r cen t , of l ead r a t h e r r ap id ly , 
a n d t h e a t t a c k w i t h a l loys c o n t a i n i n g m o r e p l a t i n u m w a s found b y F . Doe r incke l 
t o b e s lower . H . S e n n d i scussed t h e res idues , a n d H . D e b r a y , t h e exp los ive res idues 
—vide z inc . S o m e p l a t i n u m pas se s i n t o soln. a l ong w i t h t h e l ead . C. W i n k l e r 
found t h a t w i t h a l loys c o n t a i n i n g [ P b ] p e r cen t , of lead , [ P t ] pe r c e n t , of p l a t i n u m 
passes i n t o soln . : 

S p . g r . H N O 3 

[ l>b] 
I P t ] 

1 -398 1 -298 1-09 

9O-2O 
7 1 9 

98-6O 
2 1 - 3 3 

9 0 - 4 6 
9 - 0 9 

9 8 - 6 4 
1 7 - 8 0 

8 8 - 7 5 
8 - 3 3 

9 8 - 8 8 
2 2 - 5 0 

L. H a c k s p i l l p r e p a r e d a p l a t i n u m - t h a l l i u m - l e a d a l loy b y d i sso lv ing lead in t h e 
p l a t i n u m - t h a l l i u m a l loy . 

A c c o r d i n g t o J . J . B e r z e l i u s , 1 4 a p l a t i n u m cruc ib le in wh ich p r e p a r a t i o n s of 
v a n a d i u m h a v e been f r e q u e n t l y i gn i t ed b e c o m e s covered w i t h a t h i n film of a 
p l a t i n u m - v a n a d i u m al loy , w i t h o u t a l t e r i n g i t s co lour or lu s t r e . W h e n h e a t e d in 
air, a film of fused v a n a d i c ac id is fo rmed which p r e v e n t s t h e f u r t h e r o x i d a t i o n of 
t h e a l loyed v a n a d i u m . 

R . K a r l e n 1{* p r e p a r e d s o m e p l a t i n u m - t a n t a l u m a l loys in a n e lect r ic fu rnace 
in v a c u o . Al loys w i t h 1 t o 2 p e r c e n t , of t a n t a l u m c a n be rol led be low r ednes s . 
T h e a d d i t i o n of 1 p e r c e n t , of t a n t a l u m inc reases t h e h a r d n e s s of p l a t i n u m 25 t o 
30 p e r c e n t . ; a n d 2 pe r c e n t , of t a n t a l u m a u g m e n t s t h e h a r d n e s s n e a r l y 40 p e r c e n t . 
Accord ing t o M. G. K o r s u n s k y , solid soln. a r e fo rmed . T h e a l loys a r e n o t a l t e r ed 
b y a i r a t a h i g h t e m p . , o r b y s u l p h u r i c , h y d r o c h l o r i c , n i t r i c , or hydrof luor ic acid , 
or b y a cone . so ln . of p o t a s h - l y e . F u s e d p o t a s s i u m 
h y d r o s u l p h a t e h a s n o a c t i o n ; a n d fused s o d i u m or 
p o t a s s i u m c a r b o n a t e h a s o n l y a v e r y feeble a c t i o n . 
T h e a l loys a r e a l so a t t a c k e d b y a q u a regia . 

C1. B a r u s 1 6 p r e p a r e d p l a t i n u m - c h r o m i u m a l loys 
by m e l t i n g a m i x t u r e of t h e t w o m e t a l s i n a n o x y -
h y d r o g e n f u r n a c e . W . G u e r t l e r m a d e some obser 
v a t i o n s o n t h e s e a l loys . M. G. K o r s u n s k y sa id t h a t 
solid soln. a r e f o rmed . C. B a r u s m e a s u r e d t h e elec
t r i ca l r e s i s t ance of t h e a l loys . L . Mul ler d e t e r m i n e d 
t h e l i qu idus c u r v e of s o m e p l a t i n u m - c h r o m i u m 
al loys, a n d t h e r e su l t s a r e s u m m a r i z e d in F i g . 5 5 . 
V. A . Nemiloff s t u d i e d t h e h a r d n e s s , c o n d u c t i v i t y , 
e tc . , of t h e a l loys , a n d o b s e r v e d ev idence of t h e 
f o r m a t i o n of p l a t i n u m h e m i c h r o m i d e , P t 2 C r , a n d 
of p l a t i n u m c h r o m i d e , P t C r , b u t n o t on t h e t h e r m a l 
d i a g r a m , w h i c h shows o n l y sol id soln. E . F r i e d e r i c h a n d A . K u s s m a n n d e t e c t e d 
a c o m p o u n d p l a t i n u m tr ichromide , P t C r 3 , in t h e a l loy, a n d t h e y s tud i ed t h e 
f e r r o m a g n e t i s m of t h e a l loys . M e a s u r e m e n t s of t h e e lectr ical r e s i s t ance were also 
m a d e . E . F r i e d e r i c h f o u n d t h a t t h e a l loys w i t h 2 t o 15 p e r cen t , of c h r o m i u m 
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a r e m a g n e t i c w i t h a m a x i m u m a t 10 p e r cen t , of c h r o m i u m ; t h e m a g n e t i c t r a n s i 
t i o n p o i n t is 390° t o 400° . E . J a n e c k e d i scussed t h e t e r n a r y s y s t e m s i n v o l v i n g 
platinum-chromium-copper alloys, also the platinum-chromium-silver alloys, 
and the platinum-cnromium-gold alloys. 

C. B a r u s , C F . Dre ibho lz , W . Guer t l e r , a n d W . L e d e r e r p r e p a r e d s o m e p l a t i n u m -
m o l y b d e n u m al loys a cco rd ing t o t h e m e t h o d e m p l o y e d for t h e p l a t i n u m - c h r o m i u m 
a l loys . M. G. K o r s u n s k y sa id t h a t solid soln. a r e f o rmed . C. B a r u s m e a s u r e d t h e 
e lec t r ica l r es i s tance . P . J . H j e l m found t h a t a n a l loy w i t h 50 p e r c e n t , of 
m o l y b d e n u m w a s pa le g rey , h a r d , a n d b r i t t l e , a n d a n a l loy w i t h 20 p e r c e n t , of 
m o l y b d e n u m w a s b lu i sh-grey , h a r d , b r i t t l e , w i t h a g r a n u l a r f r a c t u r e . J . J . a n d 
F . d e E l h u y a r , a n d E . H a a g n a n d W . C. H e r a e u s p r e p a r e d p l a t i n u m - t u n g s t e n 
a l loys f rom t h e t w o m e t a l s ; a n d E . W e i n t r a u b , b y d r a w i n g t h i n wi res of t h e t w o 
m e t a l s a n d m e l t i n g t h e m i n t h e e lec t r ic fu rnace . T h e a l loys w i t h 20 t o 6O p e r 
cen t , of p l a t i n u m a r e ma l l eab le , a n d h a r d e r t h a n p l a t i n u m . M. G. K o r s u n s k y 
sa id t h a t solid soln. a r e f o rmed . T h e a l loy a lso res i s t s o x i d a t i o n w h e n h e a t e d in 
a i r , a n d a t t a c k b y chemica l r e a g e n t s b e t t e r t h a n p l a t i n u m . L*. Mul ler d e t e r m i n e d 
t h e l iqu idus c u r v e of s o m e p l a t i n u m - t u n g s t e n a l loys , a n d t h e r e su l t s a r e s u m 
m a r i z e d in F i g . 5 5 . M e a s u r e m e n t s of t h e e lec t r ica l r e s i s t ance w e r e a lso m a d e . 
I . E . AdadarofE a n d co-workers s t u d i e d t h e o x i d a t i o n of a m m o n i a u s ing t h e 
p l a t i n u m - t u n g s t e n - s i l v e r , a n d p l a t i n u m - t u n g s t e n - r h o d i u m a l loys a s c a t a l y s t s . 
T. Meiffren prepared a platinum-gold-copper-tungsten alloy. 

J . Aloy e lec t ro lyzed m o l t e n p o t a s s i u m c h l o r o u r a n a t e , w i t h p l a t i n u m e lec t rodes , 
and obtained a platinum-uranium alloy. 

C. B a r u s 1 7 p r e p a r e d p l a t i n u m - m a n g a n e s e a l loys b y m e l t i n g a m i x t u r e of t h e 
t w o e l e m e n t s in t h e o x y h y d r o g e n flame. H e s t u d i e d t h e e lec t r ica l r e s i s t ance of 
s o m e a l loys . W . Gue r t l e r m a d e some o b s e r v a t i o n s o n t h e s e a l loys . 

E . J a n e c k e discussed t h e t e r n a r y s y s t e m s i n v o l v i n g p l a t i n u m - m a n g a n e s e - c o p p e r 
alloys, and the platinum-manganese-silver alloys. W. Goedecke, F . Beck, and 
A. Schulze s t u d i e d t h e t h e r m o e l e c t r i c force of p l a t i n u m a g a i n s t a p l a t i n u m - r h e n i u m 
a l loy . 

H . S t . C. Devi l le 1 8 r e p o r t e d n a t i v e ferroplatinuvn a s soc ia ted w i t h 13 p e r c e n t , 
of i ron ; A. B r e i t h a u p t , J . J . Berze l ius , G. O s a n n , A. v o n M u s s i n - P u s c h k i n , a n d 
H . D e b r a y r e p o r t e d u p t o 19 p e r c e n t , of i ron ; a n d o t h e r o b s e r v a t i o n s h a v e b e e n 
m a d e b y A. Terre i l , A . D a u b r e e , a n d H . S t . C. Devi l le a n d H . D e b r a y . J . S t o d a r t 
a n d M. F a r a d a y p r e p a r e d s o m e al loys , a n d s o m e of t h e i r p r o p e r t i e s were e x a m i n e d 
b y R . A. Hadf ie ld , a n d H . L i s t . E . D . Cla rke f o u n d t h a t p l a t i n u m - i r o n a l loys 
c a n be o b t a i n e d b y h e a t i n g e q u a l p a r t s of t h e t w o m e t a l s in a n o x y h y d r o g e n 
flame ; C. B a r u s e m p l o y e d a s imi la r p rocess ; W . .Lewis, a n d A. F . Geh len sa id 
c o m b i n a t i o n does n o t occu r in a n o r d i n a r y fu rnace , a l t h o u g h H . S t . C. Devi l l e 
sa id t h a t t h e m e t a l s u n i t e a t a c o m p a r a t i v e l y low t e m p . E . I s a a c a n d G. T a m m a n n 
m e l t e d m i x t u r e s w i t h u p t o 50 p e r cen t , of p l a t i n u m i n a po rce l a in t u b e , a n d 
m i x t u r e s w i t h 50 t o 90 p e r c e n t , of p l a t i n u m in a m a g n e s i a t u b e , a n d in a n a t m . 
of n i t rogen . H . S t . C. Devi l le a n d H . D e b r a y o b t a i n e d a n a l loy b y h e a t i n g p l a t i n u m 
w i t h 10 p a r t s of p y r i t e , a n d 1 p a r t of b o r a x , a n d t r e a t e d t h e p r o d u c t in t u r n w i t h 
n i t r i c acid, p o t a s h lye, a n d hydrof luor ic ac id . J . B . J . D . B o u s s i n g a u l t d i s so lved 
e q u a l p a r t s of t h e t w o m e t a l s in a q u a regia , r e m o v e d t h e excess of ac id b y e v a p o r a 
t i on , a d d e d a q . a m m o n i a , a n d h e a t e d t h e w a s h e d p r e c i p i t a t e in a c u r r e n t of h y d r o g e n 
a t a low r e d - h e a t . T h e a l loy w a s p y r o p h o r i c . F . Myl ius a n d O. F r o m m sa id t h a t 
i r on in di l . soln. of p l a t i n u m sa l t s fo rms a n i r o n - p l a t i n u m a l loy . F . E . C a r t e r 
d iscussed t h e c o n t a m i n a t i o n of p l a t i n u m b y c o n t a c t w i t h i ron d u r i n g a n n e a l i n g 
o p e r a t i o n s ; a n d in rol l ing, a n d wi re d r a w i n g i r o n m a y b e e m b e d d e d i n t h e sur face 
of p l a t i n u m , a n d on s u b s e q u e n t h e a t i n g , d i s so lved b y t h e m e t a l . H e n c e , before 
r e h e a t i n g , t h e a d h e r e n t i ron shou ld be r e m o v e d b y h o t , cone , h y d r o c h l o r i c 
ac id . N . Ageeft a n d M. Z a m o t o r i n s t u d i e d t h e diffusion of p l a t i n u m i n i r o n ; a n d 
W . C. R o b e r t s - A u s t e n s h o w e d t h a t a t 4:92° 1-69 g r m s . diffuse p e r sq . c m . p e r 
d a y , o r 1*96 X 10~ 5 g r m . p e r second in i ron . M. G. K o r s u n s k y sa id t h a t solid 
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soln. a r e fo rmed . E . I s a a c a n d G. T a m m a n n obse rved t h a t t h e t w o m e t a l s a t a 
h igh t e m p , fo rm a c o n t i n u o u s series of solid soln. , F ig . 56, b u t as t h e t e m p , falls, t h i s 
decomposes i n t o t w o o t h e r series of solid soln. e x t e n d i n g f rom 0 t o 50 pe r cen t , p la t i 
n u m , a n d f rom 60 t o 100 p e r c e n t , p l a t i n u m . 
W . A. NemilofFs va lues for t h e t e m p , coeff. of 
t h e r e s i s t ance of t h e a n n e a l e d a n d q u e n c h e d 
al loys , a n d t h e s ingu la r p o i n t s , h a v e some 
analogies w i t h t h e h a r d n e s s c u r v e s . The re 
a re b r e a k s in t h e cool ing c u r v e s of a l loys w i t h 
0 t o 4O p e r cen t , of p l a t i n u m a n d w i t h f rom 
70 t o 90 p e r cen t , of p l a t i n u m — o w i n g t o a 
modif ica t ion in t h e c ry s t a l s of t h e solid soln. 
r ich in p l a t i n u m . Al loys w i t h u p t o 10 pe r 
cen t , of p l a t i n u m h a v e t w o b r e a k s co r respond
ing w i t h t h e t r a n s i t i o n s f rom y- t o )8-iron, a n d 
from £ - t o a - i ron , r espec t ive ly . T h e r e is on ly 
t h e c h a n g e f rom y- t o ci-iron in a l loys h a v i n g 
10 t o 40 pe r cen t , of p l a t i n u m . All t h e al loys 
from O t o 9O p e r cen t , of p l a t i n u m a re m a g 
net ic , a n d t h i s p r o p e r t y a p p e a r s t o d imin i sh 
in t h e s a m e r a t i o as t h e i ron , f rom 80 t o 20 
pe r cen t , of t h a t m e t a l . T h e a l loys f rom 10 
t o 50 pe r cen t , of p l a t i n u m lose t h e i r m a g n e t i c 
power on h e a t i n g a t t e m p e r a t u r e s v a r y i n g 
from 800° t o 650°, a n d t h i s p r o p e r t y r e t u r n s 
on cool ing a t m u c h lower t e m p e r a t u r e s ; t h e 
cu rve of t e m p e r a t u r e a t w h i c h t h e m a g n e t i c 
power r e a p p e a r s p r ac t i ca l l y coincides wi th 
t h a t r e p r e s e n t i n g t h e t r a n s f o r m a t i o n y- t o 
a - i ron refer red t o a b o v e . O n t h e o t h e r h a n d , 
t h e t e m p e r a t u r e s a t wh ich t h e a l loys con t a in 
ing 60 t o 9O p e r cen t , of p l a t i n u m rega in t he i r m a g n e t i c power a re m u c h lower t h a n 
t h e b r e a k s in t h e cool ing c u r v e in t h i s region. P . Oberhoffer, L. Graf a n d A. K u s s -
m a n n , F . W e v e r , a n d W . G u e r t l e r a lso m a d e o b s e r v a t i o n s on these al loys. 

Accord ing t o E . I s aac a n d G. T a m m a n n , t h e co lour of t h e al loys becomes pa le r 
as t h e p r o p o r t i o n of p l a t i n u m increases . T h e s t r u c t u r e of t h e al loys w i t h a b o u t 
88 pe r cen t , of p l a t i n u m is v e r y s imi lar t o t h a t of n a t i v e f e r rop l a t i num. 
G. H . Bil l ings a d d e d t h a t t h e f r ac tu re of a l loys w i t h 1 p e r cen t , of p l a t i n u m is n o t 
essent ia l ly different f rom t h a t of i ron , b u t t h e g r a in is r a t h e r finer, r e sembl ing 
more or less closely t h e f r ac tu re of a 0-3 p e r cen t , c a r b o n steel . W . A. Nemiloff 
discussed t h e m i c r o s t r u c t u r e of t h e a l loys . T h e sp . gr . of a n a l loy w i t h 0-82 pe r 
cen t , of p l a t i n u m , a n d 0 0 8 p e r cen t , of c a r b o n is 7-861. W . Lewis gave for t h e 
sp . gr . of t h e p l a t i n u m - i r o n a l loys : 

Iron . 56-4 76-9 83-7 90-9 92-3 1OO per oent. 
Sp. gr. . 9-9Ol 8-7OO 8-202 7-862 7-800 7-1OO 

E . I s a a c a n d G. T a m m a n n sa id t h a t t h e h a r d n e s s of t h e al loys decreases w i t h a 
p r o p o r t i o n of p l a t i n u m u p t o 5 p e r cen t . , a n d t h e h a r d n e s s t h e n g r adua l l y rises as 
t h e p r o p o r t i o n of p l a t i n u m increases u p t o 40 pe r cen t , of p l a t i n u m ; b e y o n d t h a t 
p o i n t u p t o 9O p e r cen t , p l a t i n u m , t h e h a r d n e s s r e m a i n s c o n s t a n t . T h e b r i t t l eness 
of t h e a l loys r eaches a m a x i m u m a t 50 pe r cen t , p l a t i n u m . W . A. Nemiloff observed 
Br ine lFs h a r d n e s s for t h e a n n e a l e d (A) a n d q u e n c h e d (Q) a l loys a n d ob ta ined for 
al loys w i t h : 
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T h e r e s u l t s a r e s u m m a r i z e d in F i g . 57 . I n t h e q u e n c h e d s a m p l e s t w o solid, so ln . 
a r e i n d i c a t e d w i t h 0 t o 40 a t . p e r cen t , of p l a t i n u m , a n d 35 t o 1OO a t . p e r c e n t , 
w i t h t h e a n n e a l e d samples , t h e first m a x i m u m c o r r e s p o n d s w i t h t h e f o r m a t i o n of 
a p l a t i n u m f e r r i d e , P t F e . G. H . Bi l l ings sa id t h a t p l a t i n u m m a k e s i ron h a r d e r , 
b u t less so t h a n does t h e s a m e p r o p o r t i o n of c a r b o n . E . J i inecke obse rved t h a t t h e 
lowes t m . p . , 1500°, occurs w i t h a l loys h a v i n g 7 a t . p e r cen t , of p l a t i n u m . W . W i e n 

0 20 40 GO 80 Job ° 20 40 60 80 70° 
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F r o . 57. T h e H a r d n e s s of t h e I r o n - Fia. 58 . T h e T e m p e r a t u r e Coefficient of t h e 
P l a t i n u m Al loys . E l e c t r i c a l !Res is tance of t h e F e - P t A l loys . 

s tud ied t h e op t i ca l p r o p e r t i e s of a n a l loy of i ron a n d p l a t i n u m . C. B a r u s m e a s u r e d 
t h e e lect r ical r e s i s t ance a n d i t s t e m p , coeff. L . AV. H a a s e s t u d i e d t h e 
o x y g e n depo la r i za t i on c u r r e n t ; a n d J . W i i r s c h m i d t , t h e t h e r m o e l e c t r i c force. 
H . S t . C. Devi l l c a n d H . D e b r a y sa id t h a t a l loys w i t h 17 a n d 20 p e r cen t , of i ron 
a r e m a g n e t i c . A. D a u b r e e f o u n d t h a t a n a l loy w i t h 16-87 p e r c e n t , of i ron 
e x h i b i t s m a g n e t i c p o l a r i t y , b u t a n a l loy w i t h 11 p e r c e n t , of i ron is o n l y feebly 
m a g n e t i c . F . Aa l lo t s t u d i e d t h e Cur ie p o i n t , a n d t h e m a g n e t i c m o m e n t . 
W . J e l l i n g h a u s s t u d i e d t h e coerc ive force. 

C. F . S c h o n b e i n o b s e r v e d t h a t a n a l loy w i t h 1 p e r cen t , of p l a t i n u m is n o t 
a t t a c k e d b y n i t r i c acid , a n d t h i s w a s conf i rmed b y JP. M o n n a r t z . T h e a l loys a r e 
soluble i n a q u a reg ia . A c c o r d i n g t o J . B . J . D . B o u s s i n g a u l t , if t h e p y r o p h o r i c 
al loy, j u s t m e n t i o n e d , be p laced in h y d r o c h l o r i c ac id , w i t h o u t c o m i n g in c o n t a c t 
w i t h air , p a r t of t h e i ron d i s so lves with, t h e e v o l u t i o n of h y d r o g e n . T h e h e a v y , 
b lack p o w d e r w h i c h r e m a i n s a s a r e s idue af ter w a s h i n g c o n t a i n s a b o u t 20 p e r cen t , 
of i ron w h i c h m a y be d i s so lved o u t w i t h n i t r i c ac id , a n d i t a lso c o n t a i n s a t r a c e of 
m o i s t u r e b u t n o h y d r o g e n . T h e r e s idue t a k e s fire in a i r be low a r e d - h e a t , a n d 
b u r n s w i t h t h e emiss ion of s p a r k s . S o m e t i m e s t h e c o m b u s t i o n beg ins a t t h e 
h o t t e s t p a r t , a n d s p r e a d s t h r o u g h o u t t h e m a s s w i t h a r e d l igh t , a s in t h e b u r n i n g 
of t i n d e r . T h e p o w d e r , a f te r c o m b u s t i o n , ga ins 1 p e r c e n t , in w e i g h t . 

J . M u r r a y d i d n o t o b t a i n a l loys of p l a t i n u m a n d s tee l a t t h e t e m p , of a n a lcohol 
flame. W . L e w i s said t h a t p l a t i n u m fo rms w i t h c a s t i r on a d a r k , ma l l eab le , v e r y 
h a r d a l loy ; G. H . Bi l l ings p r e p a r e d a n a l loy w i t h 4 p e r c e n t , p l a t i n u m w i t h c a s t 
i r on c o n t a i n i n g 2 p e r c e n t , of c a r b o n , a n d f o u n d t h a t i t cou ld b e h a m m e r e d a n d 
ro l led t h o u g h showing s igns of r e d - s h o r t n e s s . J . S t o d a r t a n d M. F a r a d a y desc r ibed 
t h e fol lowing p l a t i n u m - s t e e l a l loys : 9 : 2-al loy : pe r fec t a l loy, s p . gr . 15-88, does 
n o t t a r n i s h in a i r ; 1 : 1-alloy : c rys t a l l i ne s t r u c t u r e , s p . gr . 9-862, t a k e s h i g h 
po l i sh , does n o t t a r n i s h i n a i r ; 1 : 8-al loy : finely d a m a s c e d a l loy ; 1 : 10-al loy : 
s p . g r . 8-1 ; 1 : 67-al loy : b e s t a d a p t e d for c u t t i n g i n s t r u m e n t s ; a n d 1 : 100-al loy : 
u n i f o r m sur face , fine f r a c t u r e , n o t so h a r d a s s i lver-s tee l , b u t is m u c h t o u g h e r . 
J . R . B r e a n t , a n d H . B u s h found t h a t t h e 1 : 200 a l loy c a n be d a m a s c e d v e r y well 
a n d is a d a p t e d for r a zo r s . H . R e m y a n d H . G o n n i n g t o n s t u d i e d t h e c a t a l y t i c effect 
i n t h e h y d r o g e n - o x y g e n r e a c t i o n . J . S t o d a r t a n d M. F a r a d a y f o u n d t h a t s teel 
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a l loyed w i t h a sma l l p r o p o r t i o n of p l a t i n u m dissolves i n d i l . s u l p h u r i c ac id m o r e 
q u i c k l y t h a n w i t h s teel w i t h o u t t h e p l a t i n u m ; t h e acce l e ra t i on c a n b e d e t e c t e d 
w i t h 0*0025 p a r t , a n d is m o s t m a r k e d w i t h 0-005 t o 0-01 p a r t ; w i t h 0-025 p a r t , 
t h e so lub i l i ty is p e r c e p t i b l y s lower, a n d s tee l w i t h 0-5 p a r t does n o t d issolve m o r e 
qu i ck ly t h a n s tee l a lone ; a n a l loy of 2 p a r t s of s tee l w i t h 9 of p l a t i n u m is n o t 
affected b y di l . s u l p h u r i c ac id . T h e s e a l loys b e h a v e in a n a n a l o g o u s w a y w i t h 
o t h e r ac ids . W h e n 100 p a r t s of s tee l a r e a l l oyed w i t h 1 p a r t of p l a t i n u m , or a n y 
o t h e r m e t a l inso lub le in n i t r i c ac id , a n d t r e a t e d w i t h d i l . s u l p h u r i c ac id , a n d t h e 
und i s so lved p o r t i o n — c o n t a i n i n g i ron , c a r b o n , h y d r o g e n , a n d p l a t i n u m — i s boi led 
w i t h n i t r i c ac id , a b l ack r e s idue is left. Th i s l a t t e r s u b s t a n c e , w h e n h e a t e d t o 200°, 
d e t o n a t e s s l igh t ly , p r o d u c i n g a f a in t l igh t , b u t if g r a d u a l l y h e a t e d , d e c o m p o s i t i o n 
occurs w i t h o u t d e t o n a t i o n . I t d issolves in a q u a reg ia y ie ld ing a soln. c o n t a i n i n g 
a l a rge p r o p o r t i o n of p l a t i n u m , a n d b u t l i t t l e i ron . O b s e r v a t i o n s on t h e s u b j e c t 
were m a d e b y H . D e b r a y , a n d F . O s m o n d a n d J . W e r t h — v i d e supra, exp los ive 
p l a t i n u m . H . S a w a m u r a o b s e r v e d t h e effect of p l a t i n u m on t h e g r a p h i t i z a t i o n of 
c a s t i ron . 

"K. M a u m e n e p r e p a r e d a p la t inum- iron-copper a l loy b y m e l t i n g a m i x t u r e of 
t h e c o m p o n e n t m e t a l s u n d e r b o r a x . W . Goedecke s t u d i e d s o m e p l a t i n u m - i r o n -
gold a l loys . E . J a n e c k e m a d e s o m e o b s e r v a t i o n s o n t h e t e r n a r y s y s t e m ; a n d also 
on t h a t of the platinum-iron-silver alloys ; t h a t of the platinum-iron-
chromium alloys ; and of the platinum-iron-manganese alloys. 

C. B a r u s 1 9 p r e p a r e d p l a t i n u m - c o b a l t a l l oys b y fusing a m i x t u r e of t h e t w o 
e l e m e n t s in t h e o x y h y d r o g e n flame. W . G u e r t l e r s t u d i e d t h e s u b j e c t . A c c o r d i n g 
t o M. G. K o r s u n s k y , solid soln . a r e f o rmed . C. B a r u s m e a s u r e d t h e s p . e las t ic 
r e s i s t ance of s o m e a l loys . V. A . Nemiloff f o u n d t h a t t h e p l a t i n u m - c o b a l t s y s t e m 
cons is t s of a n u n b r o k e n series of solid s o l n . — F i g . 6 2 — w i t h a m i n i m u m m . p . for 
25 a t . p e r cen t , of p l a t i n u m . Al loys of m a x i m u m Br ine lFs h a r d n e s s , c o n t a i n 
11*6 a n d 50-6 a t . p e r cen t , of p l a t i n u m — F i g . 6 3 . T h e s p . e lec t r ica l r e s i s t ances of 
a l loys w i t h 97-54, 94*64, a n d 92-98 p e r c e n t , of p l a t i n u m a r e , r e spec t ive ly , 
R x 1 0 6 = 3 1 -27, 3 9 0 8 , a n d 41*49 a t 25° , a n d 34-39, 42-81 , a n d 45-84 a t 100°, so 
t h a t t h e t e m p , coeff. a r e , r e spec t ive ly , 0-001375, O-0O1314, a n d 0-001449. 
F . E . C a r t e r sa id t h a t t h e a l loys h a v e a h i g h e r e lec t r ica l r e s i s t ance t h a n is t h e case 
w i t h t h e n icke l a l loys . Al loys w i t h 2-5, 5 , a n d IO p e r cen t , of c o b a l t h a v e t h e 
r e spec t ive r e s i s t ances 170, 245 , a n d 155 o h m s p e r mil l ion ft. T h e a l loys a re w o r k 
ab le w i t h u p t o IO pe r cen t , of c o b a l t . G. G r u b e a n d H . K i i s t n e r s t u d i e d t h e 
c o n d u c t i v i t y of t h e a l loys . L*. Neer l , a n d F . W . C o n s t a n t s t u d i e d t h e m a g n e t i c 
p r o p e r t i e s of s o m e a l loys w i t h 5 t o 10 p e r cen t , of c o b a l t . N o ev idence of a eu t cc t i c 
was obse rved , b u t m a n y c r y s t a l s s h o w a cub ic f o r m a t i o n . T h e Cur ie p o i n t s of 
a l loys of c o b a l t w i t h p l a t i n u m a n d t h e m a x i m u m i n t e n s i t y of m a g n e t i z a t i o n , 
^niax.» o b t a i n a b l e a t t h e t e m p , of l iqu id air , —194° , were f o u n d b y F . W . C o n s t a n t 
t o be : 

P l a t i n u m . . . 90 95 97 98-5 per cent . 
Curie p o i n t . . . 249° 49° —82° —191° 
7m„ . . . . 364 2.54 104 7 

W . J e l l i n g h a u s m e a s u r e d t h e coerc ive force of t h e a l loys . H . R e m y a n d H . G o n n i n g -
t o n s t u d i e d t h e c a t a l y t i c effect of t h e a l loy in t h e h y d r o g e n - o x y g e n r eac t i on . 
E . J a n e c k e s t u d i e d t h e t e r n a r y s y s t e m s i n v o l v i n g t h e p la t inum-coba l t - copper 
alloys ; the platinum-cobalt-silver alloys ; and the platinum-cobalt-iron alloys. 

T h e a s soc ia t ion of n icke l w i t h n a t i v e p l a t i n u m w a s o b s e r v e d b y A. Te r r e i l , 2 0 

a n d A . D a u b r e e . W . A. L a m p a d i u s p r e p a r e d a p l a t i n u m - n i c k e l a l loy b y h e a t i n g 
a m i x t u r e of e q u a l p a r t s of t h e t w o m e t a l s o n c h a r c o a l b u r n i n g in o x y g e n ; a n d 
C. B a r u s m e l t e d t h e m e t a l s in t h e o x y h y d r o g e n f lame. L . N o w a c k d iscussed t h e 
so-cal led white gold alloys. T h e a l loy w i t h 5 p e r c e n t , of n icke l is used a s t h e h e a t i n g 
filament i n r a d i o t u b e s . T h e a l loys w e r e s t u d i e d b y J . C o u r n o t , W . Guer t l e r , a n d 
L . N o w a c k . A c c o r d i n g t o M. G. K o r s u n s k y , solid soln . a r e fo rmed . W . A. L a m p a -
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d ius said t h a t t h e pa le yel lowish-whi te al loy is q u i t e mal leab le , t a k e s a h igh pol i sh , 
a n d is equa l t o copper in fusibili ty, a n d t o n icke l in m a g n e t i c power . 
N . S. Kurnakon" and V. A. Nemiloff observed n o ev idence of t h e f o r m a t i o n of a 
chemica l c o m p o u n d of nickel a n d p l a t i n u m on t h e f .p. c u r v e , F ig . 59 . T h e a l loys 

form t w o t y p e s of solid soln. , one w i t h less a n d t h e 
o the r w i t h m o r e t h a n 2O a t . pe r cen t , of p l a t i n u m . 
T h e Br ine l l ' s h a r d n e s s c u r v e is shown in F i g . 60—vide 
Table IV . ; a n d t h e e lect r ic r es i s t ance a n d t e m p , 
coeff. be tween 25° a n d 100°, i n F i g . 6 1 . W . C. H e r a e u s 
found t h a t b y h e a t i n g a l loys w i t h 8 t o 15 p e r cen t , 
of p l a t i n u m t o 800°, t h e r e is on ly a s l ight loss in tens i le 
s t r e n g t h , a n d e las t i c i ty . C. B a r u s m e a s u r e d t h e s p . 
e lectr ic res i s tance a n d i ts t e m p , coeff. F . E . C a r t e r 
sa id t h a t a 10 p e r cen t , a l loy h a s a r e s i s t ance of 18O 
o h m s pe r mill ion ft., a n d a 5 pe r cen t , a l loy, 140 o h m s 
pe r mil l ion ft., a n d a t e m p , coeff. of 0*00189 p e r degree 
be tween 0° a n d 1200°. M. H a r t m a n n a n d M. B r a u n , 
a n d J . W u r s c h m i d t m e a s u r e d t h e t he rmoe lec t r i c force ; 
I J . Neer l , C. Mande r s , F . W . C o n s t a n t , t h e m a g n e t i c 

p roper t i e s ; a n d A. B . J o n e s , t h e pho toe lec t r i c effect. K . He lou i s n o t e d t h a t t h e 
al loys resist ox ida t ion when h e a t e d in air . H . R e m y a n d H . G o n n i n g t o n s t u d i e d 
t h e ca t a ly t i c effect in t h e hyd rogen -oxygen reac t ion . Gr. T a m m a n n ' s s t u d y of t h e 
ac t ion of gold chloride, n i t r ic acid sp . gr . 1-44, fuming hydroch lo r i c acid , soln. of 
copper chlor ide, ferric chloride, a m m o n i u m su lphide , a n d s o d i u m po lysu lph ide showed 
t h a t t h e reac t ions are l imited wi th a l loys h a v i n g u p t o 25 pe r cen t , of p l a t i n u m . 
A. Gawalowsky said t h a t t h e n i cke l -p l a t i num alloy, k n o w n in c o m m e r c e a s platnik, 
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c a n be used a s a s u b s t i t u t e for p l a t i n u m in ana ly t i c a l ope ra t i ons . K. J a n e c k e 
s tud ied t h e t e r n a r y s y s t e m s invo lv ing t h e p la t inum-nicke l -copper a l loys ; a n d 
t h e p la t inum-nicke l - s i lver a l loys . W. a n d R . B o r c h e r s p r e p a r e d a p l a t i n u m -
n icke l - s i l ver -chromium al loy ; H . B u s h , a p la t inum-nicke l - s i lver - t in a l loy ; a n d 
W . a n d R . Borche r s also p r e p a r e d some m o r e c o m p l e x al loys. E . J a n e c k e 
s t u d i e d t h e t e r n a r y sy s t em, invo lv ing t h e p la t inum-nicke l -go ld a l loys ; a n d 
t h e p la t inum-nicke l - i ron a l loys . W . a n d R . B o r c h e r s descr ibed a p l a t i n u m -
nickel-cobalt-chromium alloy, and also a platinum-nickel-cobalt-chromium-
molybdenum alloy. 

Accord ing t o F . E . C a r t e r , 2 1 r u t h e n i u m h a r d e n s p l a t i n u m t o a b o u t t h e s a m e 
e x t e n t a s does o s m i u m . T h e l imi t of w o r k a b i l i t y is a b o u t 10 t o 15 pe r cen t , of 
r u t h e n i u m . T h e Br ine l l ' s h a r d n e s s of t h e a n n e a l e d a l loy , w i t h 10 p e r cen t , of 
r u t h e n i u m , is 210—vide T a b l e I V — a n d i t s e lec t r ica l res i s tance , 245 o h m s p e r 
mi l l ion f t . Ia. H o l b o r n a n d A. L . D a y m e a s u r e d t h e t he rmoe lec t r i c force of a 
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p l a t i n u m - r u t h e n i u m a l loy , 90 : 10, a g a i n s t p l a t i n u m , a n d found t h a t w i t h t h e cold 
j o i n t a t 0° , t h e t h e r m o e l e c t r i c force, E mi l l ivol ts a t : 

E 
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1200° 
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F . E . C a r t e r sa id t h a t t h e a l loys lose w e i g h t on h e a t i n g owing t o t h e vo la t i l i za t ion 
of r u t h e n i u m , b u t n o t so m u c h is los t a s i n t h e case of t h e a l loy w i t h o s m i u m 

1800 

1600Y 

1400 

1200 

J4BC 
•=rr* T^Z 

"T^--' '"" 
------

- • 5 . * * 

.. 

20 100 40 60 80 
Atom per cent Pt 

Via. 6 2 . — F r e e z i n g - p o i n t C u r v e s o f 
C o - P t a l l o y s . 

300\ 

I 260 
$220 

*• 180 

I. 140 
O 
0 

P i a . 6 3 . -

P \&p 
_ . . 

— -

'.--/ 
^ J 

• — ^ 

20 100 40 60 80 
Atom per cent. Pt 

- T h e H a r d n e s s o f t h e C o - P t 
a l l o y s . 

H . Hemy a n d H . G o n n i n g t o n s t u d i e d t h e c a t a l y t i c effect in t h e h y d r o g e n - o x y g e n 
r eac t ion . G. R . L e v i found t h a t t h e p re sence of 10 p e r cen t , of r u t h e n i u m scarce ly 
affected t h e c a t a l y t i c a c t i v i t y of p l a t i n u m on h y d r o g e n d iox ide ; D . Mar t i ens sen 
also u s e d t h e a l loy as a c a t a l y s t . 

Acco rd ing t o G. K . B u r g e s s a n d P . D . Sa l e , 2 2 p l a t i n u m - r h o d i u m a l loys a r e 
r ead i ly p r o d u c e d . R . B . S o s m a n obse rved t h a t n o c o m p o u n d s , b u t on ly solid 
soln. of t h e t w o e l e m e n t s , a r e f o r m e d b e t w e e n t h e l imi t s O a n d 55 p e r cen t , of 
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P i a . 6 i > , - — F r e e z i n g - p o i n t Cxirve of 
t h e P l a t i n u m - R h o d m m A l l o v s . 

r h o d i u m . J . S. A c k e n ' s o b s e r v a t i o n s on t h e m e l t i n g p o i n t s a r e s u m m a r i z e d in 
F ig . 64. W . K e i t e l a n d H . E . Zsch iegner p r e p a r e d p l a t i n u m - r h o d i u m e lec t ro ly t i -
cal ly . Li. Muller , a n d O. F e u s s n e r a n d L . Mul le r ' s 
r esu l t s for t h e f .p . of m i x t u r e s of p l a t i n u m a n d r h o d i u m 
are s u m m a r i z e d in F i g . 6 5 . W . A . Nemiloff a n d 
N . M. Voronoff found t h a t solid soln. a re fo rmed a t all 
c o n c e n t r a t i o n s . J . W e e r t s r e p r e s e n t e d t h e d i m e n s i o n s 
of t h e l a t t i c e p a r a m e t e r a of t h e face -cen t red c u b e b y 
F ig . 66 . K . I o k i b e a n d S. S a k a i found t h e v i scos i ty 
of a p l a t i n u m - r h o d i u m a l loy a t 17° t o be 4 - 1 9 x l O « ; 
a n d t h e r ig id i ty , a n d l o g a r i t h m i c d e c r e m e n t , w i t h a p e r i o d of a b o u t IO seconds : 
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G. K . B u r g e s s a n d co -worke r s obse rved t h a t t h e p re sence of r h o d i u m reduces t h e 
loss in w e i g h t of p l a t i n u m b y vo la t i l i za t ion a t t e m p , exceed ing 900°, so t h a t bes t 
q u a l i t y p l a t i n u m cruc ib les m i g h t h a v e 3 t o 5 p e r cen t , of r h o d i u m a n d be free f rom 
i ron , i r i d i u m , a n d o t h e r i m p u r i t i e s . T h e s p . gr . of t h e a l loys b y J . S. A c k e n a re 
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s u m m a r i z e d i n F i g . 6 7 , a n d t h e i r h a r d n e s s , i n t h e s a m e d i a g r a m . W . A . N e m i l o f f 
a n d N . M . V o r o n o f f f o u n d t h e B r i n e l l ' s h a r d n e s s o f t h e a l l o y t o b e : 
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R h o d i u m i s s o m e t i m e s a d d e d t o p l a t i n u m f o r h a r d e n i n g p l a t i n u m , a n d s u c h 
a l l o y s r e t a i n t h e i r h a r d n e s s e v e n a f t e r l o n g e x p o s u r e a t a h i g h t e m p . — v i d e T a b l e I V . 
A n a l l o y w i t h 2 0 p e r c e n t , o f r h o d i u m h a s b e e n r e c o m m e n d e d a s w i r e f o r h i g h 
t e m p , r e s i s t a n c e f u r n a c e s . T h e a l l o y s h a v e a l o w e r r a t e o f v o l a t i l i z a t i o n t h a n 
p l a t i n u m , a n d t h e y d o n o t c r y s t a l l i z e s o r e a d i l y . T h e y a r e t h e r e f o r e p r e f e r r e d t o 
p l a t i n u m a l o n e f o r c r u c i b l e a n d s o m e t h e r m o e l e c t r i c w o r k . A n a l l o y w i t h 3 £ p e r 
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F i o . 67 .—Tho -Density a n d H a r d n e s s of 
t h e R h o d i u m - P l a t i n u m Al loys . 
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F i o . 6 8 . — T h o E l e c t r i c a l .Res i s tance ar id 
i t s T e m p e r a t u r e Coefficient of t h e 
R h o d i u m - P l a t i n u m Al loys . 

c e n t , o f r h o d i u m i s i n u s e . E . R . T h e w s , a n d I . E . A d a d u r o f f d i s c u s s e d s o m e u s e s 
o f t h e a l l o y s . F . E . C a r t e r o b s e r v e d t h a t a l l o y s w i t h u p t o 5 0 p e r c e n t , o f r h o d i u m 
c a n b e w o r k e d , b u t t h o s e w i t h h i g h e r p e r c e n t a g e s w o r k w i t h d i f f i c u l t y . R h o d i u m 
d o e s n o t h a r d e n p l a t i n u m s o m u c h a s r u t h e n i u m , o r i r i d i u m , b u t i t h a r d e n s t h e 
m e t a l m o r e t h a n p a l l a d i u m . T h e B r i n e l l ' s h a r d n e s s , U, t h e t e n s i l e s t r e n g t h i n 
k g r m s . p e r s q . m m . , t h e r e s i s t a n c e R o h m s p e r m i l l i o n f t . , a n d t h e t e m p , coeff . 
a p e r d e g r e e b e t w e e n 0 ° a n d 1 2 0 0 ° , a r e : 
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R . r 
a 

T . B a r r a t t a n d R . M . W i n t e r f o u n d t h e t h e r m a l c o n d u c t i v i t y o f a n a l l o y w i t h 
1 0 p e r c e n t , r h o d i u m t o b e 0 - 0 7 2 C a I . p e r c m . p e r s e c . p e r d e g r e e a t 1 7 ° , a n d 
0 - 0 7 3 a t 1 0 0 ° . T h e e l e c t r i c a l r e s i s t a n c e , a n d t h e t e m p , coeff. o f t h e r e s i s t a n c e o f 
t h e a l l o y s o b s e r v e d b y J . S . A c k e n , a r e i n d i c a t e d i n F i g . 6 9 . W . A . N e m i l o f f a n d 
N . M . V o r o n o f f f o u n d t h e s p . r e s i s t a n c e , U x I O 6 , t o b e , a t 2 5 ° a n d 1 0 0 ° : 
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J . I i . R . M o r g a n a n d O . M . L a m m e r t s t u d i e d e l e c t r o d e s m a d e o f t h i s a l l o y i n 
e l e c t r o m e t r i c t i t r a t i o n s . J . L . R . M o r g a n a n d c o - w o r k e r s s t u d i e d t h e r e p r o d u c i 
b i l i t y o f t h e q u i n h y d r o n e e l e c t r o d e w i t h p l a t i n u m - r h o d i u m . R . JB. S o s m a n , 
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A. TJ. D a y a n d R . B . S o s m a n found t h e t h e r m o e l e c t r i c force, E mi l l ivo l t s , of t h e 
a l loys a g a i n s t p l a t i n u m t o b e : 

Pt : R h 
95 : 5 
9O : IO 
85 : 15 

. o° 
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0-55 
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0-65 
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1400° 
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16-89 

1600° 
11-31 
16-75 
19-94 

O b s e r v a t i o n s w e r e a lso m a d e b y L . H . A d a m s , C. B a r u s , K . B i t o a n d M. M a t s u i , 
V. N . B o z h o v s k y a n d B . V. Drozdoff, H . Ie Cha te l i e r , A . Li. D a y a n d L . H o l b o r n , 
J . D e w a r a n d J . A. F l e m i n g , J . Ga l i bou rg , W . Goedecke , L . H o l b o r n a n d S. V a l e n t i n e r , 
L . H o l b o r n a n d W . W e i n , T . N a k a d a , W . A. NemilofE a n d N . M. Voronoff, 
A. L.. N o r b u r y , W . F . R o e s e r a n d H . T . W e n s e l , S. Schu lze , A. W . S m i t h , 
J . C. S o u t h a r d a n d R . T . Milner , F . S t a b l e i n a n d J . H i n n u b e r , a n d C. W . W a i d n e r 
a n d G. K . B u r g e s s . F . R . Caldwel l f o u n d t h e t h e r m a l e.m.f. of pur i f ied p l a t i n u m 
a g a i n s t p l a t i n u m - r h o d i u m a l loys , in mi l l ivo l t s , t o be as i n d i c a t e d in T a b l e V. 

T A B L E V . — T H E B M O E L K C T R I C F O R C E I N MILXJIVOX/TS O F P L A T I N U M A G A I N S T P L A T I N U M -
R H O D I U M A L L O Y S . 
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6-747 

10028 
13-776 
17-986 

-- , 
SO-7 

0-296 
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3-77O 
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9-931 
13-745 
18024 

1OO 

0-314 
0-696 
1-606 
3-915 
6-772 
10-158 
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18-432 

L. H o l b o r n a n d F . H e l m i n g f o u n d t h a t t h e loss in w e i g h t of t h e t h e r m o c o u p l e 
nea r t h e m . p . is less w i t h p l a t i n u m - r h o d i u m a l loys t h a n i t is w i t h p l a t i n u m - i r i d i u m 
al loys . W . B r o n i e w s k y d i scussed t h e t h e r m o e l e c t r i c p r o p e r t i e s of t h e a l loys . 

Acco rd ing t o E . M a t t h e y , C B a r u s , a n d J . D e w a r a n d J . A . F l e m i n g , a l loys 
c o n t a i n i n g less t h a n 5 p e r c e n t , of r h o d i u m a r e so lub le in a q u a reg ia ; b u t a l loys 
wi th ove r 3O p e r cen t , of r h o d i u m a r e inso lub le i n a q u a reg ia , a n d fuse m o r e r e a d i l y 
t h a n r h o d i u m itself. V. A. NemilofE a n d N . M. Voronoff f o u n d t h e a l loys a r e 
n o t c o r r o d e d by ac ids , b u t a t 750° a l loys w i t h o v e r 10 p e r cen t , of r h o d i u m a re 
oxid ized b y a i r . A t h i g h e r t e m p , t h e o x i d e is d e c o m p o s e d , a n d n o o x i d a t i o n 
occurs a b o v e 1150°. F o r e x a m p l e : 

.Rhodium . 
Surface area 

f l ieforo calcination. 
Weight*) Calcined a t 750° 

(.Calcined a t 1150° 

Gr. R . L e v i f o u n d t h a t t h e p r e sence of 10 p e r c e n t , of r h o d i u m d i m i n i s h e d 
t h e c a t a l y t i c a c t i v i t y of p l a t i n u m in h y d r o g e n d i o x i d e . A r h o d i u m - p l a t i n u m 
gauze h a s b e e n r e c o m m e n d e d a s a c a t a l y s t i n t h e o x i d a t i o n of a m m o n i a . 

H . C h e n e v i x 2 3 p r e p a r e d a p l a t i n u m - p a l l a d i u m a l l oy f rom e q u a l w e i g h t s of 
t h e t w o m e t a l s a t a t e m p , a l i t t l e be low t h e m . p . of p a l l a d i u m . T h e g r e y a l loy 
h a d t h e h a r d n e s s of b a r i r o n ; a d u c t i l i t y less t h a n t h a t of a g o l d - p a l l a d i u m 
al loy ; a n d a s p . gr . of 51 -141 . J . A . M. v a n L i e m p t s t u d i e d t h e a l loys . C. L . U t t e r -
b a c k s t u d i e d t h e c o n t a m i n a t i o n of p a l l a d i u m w h e n i t is h e a t e d in c o n t a c t w i t h 
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p l a t i n u m . G. T a m m a n n a n d H . J . R o c h a o b s e r v e d t h a t a l loys -with less t h a n 
30 p e r cen t , of p a l l a d i u m h a v e a g r a n u l a r s t r u c t u r e a n d t h o s e w i t h m o r e t h a n 
40 p e r c e n t , of p a l l a d i u m h a v e a d e n d r i t i c s t r u c t u r e . E . R . T h e w s d i scussed s o m e 
uses of t h e a l loys . The re a p p e a r s t o b e a c o n t i n u o u s ser ies of solid soln. T . B a r t h 
a n d G. Liunde s tud ied t h e l a t t i c e c o n s t a n t of t h e a l loys . G. T a m m a n n a n d 
H . J . R o c h a observed t h a t t h e m a x i m u m h a r d n e s s of t h e a l loys occurs a t 10 t o 
20 p e r cen t , of p a l l a d i u m w h e n t h e a l loys a r e q u e n c h e d f rom 1400°, a t 30 p e r c e n t . 
w h e n t h e y a r e q u e n c h e d f rom 1200°, a n d a t 4O p e r cen t . , w h e n t h e y a r e 
a n n e a l e d a t 600° for 12 hrs .—v ide T a b l e I V . Q u e n c h e d a l loys , e x c e p t t h a t 
con t a in ing 38 p e r cen t , of p a l l a d i u m , a r e al l h a r d e r t h a n a n n e a l e d a l loys . 
F . Goldberger a n d O. K i e n b e r g e r , a n d N . S. K u r n a k o f f s t u d i e d t h e s t r e a k a s a n 
ind ica t ion of t h e compos i t ion of t h e a l loy . W . Geibel o b t a i n e d t h e r e su l t s i n d i c a t e d 
in F ig . 69 for t h e tensi le s t r e n g t h in k i l o g r a m s for a wi re of d i a m e t e r 1 m m . T h e 
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Fio . 70.—The Kleetrical Propert ies of the 
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sub j ec t w a s s t u d i e d b y E . M. Wise a n d J . T . E a s h . Acco rd ing t o F . E . Ca r t e r , 
p a l l a d i u m does n o t h a r d e n p l a t i n u m in t h e s a m e w a y as d o t h e o t h e r m e t a l s of t h e 
g r o u p , a n d a whole series of h o m o g e n e o u s a l loys can be fo rmed which a r e easi ly 
w o r k a b l e . T h e a l loy of m a x i m u m h a r d n e s s h a s a b o u t 25 pe r cen t , of p a l l a d i u m . 
T h e Br ine l l h a r d n e s s , Z/, E r i c son \ s d u c t i l i t y t e s t , a n d t h e e lec t r ica l r e s i s t a n c e , 
R o h m s p e r mil l ion ft., a r e as follows : 

75 per cent. 
15« 
8O 

9-5 
145 

T h e v a l u e s for t h e electr ical c o n d u c t i v i t y X l O - 4 a t 0° a n d i t s t e m p , coeff. b e t w e e n 
0° a n d 160° a r e i n d i c a t e d in F ig . 7 0 ; a n d t h e t h e r m o e l e c t r i c force of t h e a l loys 
a g a i n s t p l a t i n u m , expressed in mi l l ivol ts , a r e s u m m a r i z e d in F i g . 7 1 . C. B a r u s 
m a d e o b s e r v a t i o n s on t h e e lec t r ica l r e s i s t ance of t h e a l loys . L . H o l b o r n a n d 
A. I J . D a y f o u n d t h e t h e r m o e l e c t r i c force, E mi l l ivol ts , of t h e coup les : 

Pal lad ium 
„ i Hard 
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IO 
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1OO 
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9O 
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P t : PtI 
9O : IO 
IO : 9O 

. —185° 

. — O i l 
0 ° 
O 
O 

200° 
0-62 

— 0-31 

400° 
1-48 

— 0-35 

600° 
2-42 

0 1 2 

800° 
3-35 
1-2 

1000° 
4-78 
4 - 2 

1200 
5-25 

O b s e r v a t i o n s were m a d e b y A . W . S m i t h , R . v o n D . W e g n e r , a n d J . M o n h e i m . 
E . V o g t s t u d i e d t h e m a g n e t i c p r o p e r t i e s of t h e p l a t i n u m - p a l l a d i u m a l loys ; a n d 
Y . S h i m i z u g a v e for t h e m a g n e t i c suscept ib i l i t i es , ^ , in m a s s u n i t s : 

P la t inum 
X X 10« 

lOO-OO 95-96 
1 0 8 1 1 2 

82-24 
1-32 

75-24 
1-41 

67-38 
1-60 

5 0 0 9 
2 1 9 

41-39 
2-55 

11-90 
4-25 

0 per cent. 
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G. B o r e l i u s s t u d i e d t h e diffusion of h y d r o g e n i n t h e a l loy . 
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A . S i e v e r t s a n d c o - w o r k e r s , a n d G . B o r e l i u s s t u d i e d t h e a b s o r p t i o n o f h y d r o g e n 
b y t h e p l a t i n u m - p a l l a d i u m a l l o y s , a n d f o u n d t h a t t h e s o l u b i l i t y , S, i s p r o p o r t i o n a l 

wo 
Via. 71. 

3OO 5OO 7OO 900 IWO 
-The Thermoelectric Force of the P la t inum-Pal lad ium 

Al loys againnt P la t inum. 

t o t h e s q u a r e roo t of t h e press . , a n d i t increases w i t h rise of t e m p . T h e resu l t s a r e 
s u m m a r i z e d in F i g . 72 . G. Bore l ius a n d S. L i n d b l o m s tud i ed t h e pas sage of 
hydrogen t h r o u g h t h e a l loy. G. T a m m a n n a n d 
H . J . R o c h a obse rved t h a t t h e so lubi l i ty of h y d r o g e n 
in t h e a l loys is v e r y small w h e n less t h a n 4O p e r cen t . 
of p a l l a d i u m is p r e sen t , a n d t h e n increases r a p i d l y 
w i th t h e p a l l a d i u m c o n t e n t . T h e solubi l i ty is s l igh t ly 
g rea te r in a l loys q u e n c h e d f rom 1300° t h a n i t is in 
al loys a n n e a l e d a t 700°. Al loys w i t h over 74 a t . p e r 
cent , of p a l l a d i u m b e c o m e c o a t e d w i t h gold w h e n 
immersed in a soln. of ch lo roaur i c acid , a n d those w i t h 
over 5O p e r cen t , of p a l l a d i u m a r e b l ackened b y a n 
alcoholic soln. of iod ine . F . E . C a r t e r said t h a t t h e 
al loys h a v e r a t h e r t h e c h a r a c t e r of p l a t i n u m . Boi l ing 
n i t r ic ac id h a s n o so lven t ac t i on o n a l loys w i t h u p t o 
25 pe r cen t , of p a l l a d i u m ; n o r d o t h e s e a l loys show 
the colour effect of p a l l a d i u m w h e n h e a t e d . T h e y 
are used t o some e x t e n t in jewel lery . G. R . !Levi 
found t h a t t h e p resence of IO p e r cen t , of p a l l a d i u m 
d imin ished t h e c a t a l y t i c a c t i v i t y of p l a t i n u m o n 
h y d r o g e n d iox ide ; H . R e m y a n d H . G o n n i n g t o n , t h e 
h y d r o g e n - o x y g e n r eac t i on ; a n d E . Decar r i e re , t h e 
ca t a ly t i c a c t i v i t y of t h e a l loys o n t h e o x i d a t i o n of a m m o n i a . 

F . K o r n 2 4 sa id t h a t t h e p latmuxn-pal ladium-gold a l loys a r e used as a s u b 
s t i t u t e for p l a t i n u m , w i t h t h e t r a d e - n a m e pallets ; a n d F . E . C a r t e r sa id t h a t t h e 
platmum-pal ladi l l in-r l iodium a l loys a re useful for jewel lery . W . C. H e r a e u s , 
a n d F . E . C a r t e r found t h a t w i t h plflt"1"™-^™"*™ al loys o s m i u m h a s a b o u t 
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2£ t i m e s t h e h a r d e n i n g effect of i r i d i u m o n p l a t i n u m , a n d i t a lso inc reases t h e 
e lec t r ica l r e s i s t ance 2£ t i m e s a s qu ick ly . A n a l loy w i t h ove r 10 p e r c e n t , of o s m i u m 
is difficult t o -work owing t o i t s h a r d n e s s a n d l a c k of duc t i l i t y—v ide T a b l e I V . 
T h e a n n e a l i n g m u s t b e d o n e u n d e r r e d u c i n g c o n d i t i o n s or t h e o s m i u m b u r n s off. 
F . Z i m m e r m a n n discussed t h e h a r d n e s s of t h e a l loys . H . R e m y a n d B . Schaffer 
o b s e r v e d t h a t o s m i u m - p l a t i n u m a l loys a r e n o t v e r y a c t i v e c a t a l y s t s in t h e r e a c t i o n 
b e t w e e n h y d r o g e n a n d oxygen , a l t h o u g h s e p a r a t e l y t h e m e t a l s a r e a c t i v e . H . R e m y 
a n d H . G o n n i n g t o n s t u d i e d t h e sub j ec t . G. R . Lev i o b s e r v e d t h a t t h e p re sence 
of 10 pe r cen t , of o s m i u m a l m o s t d o u b l e d t h e c a t a l y t i c a c t i v i t y of p l a t i n u m on 
h y d r o g e n d iox ide . E . H a a g n u s e d a n a l loy w i t h 40 t o 60 p e r cen t , of r u t h e n i u m , 
35 t o 5O p e r cen t , of o s m i u m , a n d 5 t o 15 p e r cen t , of p l a t i n u m for t i p p i n g t h e n ibs 
of f oun t a in pens . F . E . C a r t e r sa id t h a t t h e p l a t i n u m - p a l l a d i u m - o s m i u m a l loys , 
fo rmer ly used for jewel lery , we re a b a n d o n e d in f a v o u r of t h e p l a t i n u m - p a l l a d i u m -
r h o d i u m al loys because of t h e vo la t i l i za t ion of o s m i u m w h e n h e a t e d — a sub j ec t 
d iscussed b y C. M. H o k e . 

G. R o s e , 2 5 a n d A. B r e i t h a u p t desc r ibed a n a t i v e p la t inum- ir id ium a l loy f rom 
t h e U r a l s . V. R e k s c h i n s k y d i scussed t h e s e p a r a t i o n of o s m i r i d i u m (q.v.) f rom 
m e t a l s of t h e p l a t i n u m g r o u p . J . J . Berze l ius obse rved t h a t e q u a l w e i g h t s of 
p l a t i n u m a n d i r i d ium form a b r i t t l e a l loy w h i c h c a n be we lded , a n d t h a t t h e a l loy 
w i t h a smal l p r o p o r t i o n of i r i d i u m is duc t i l e a n d h a r d e r t h a n i r i d ium, a n d m o r e 
r e s i s t a n t t o h i g h t e m p e r a t u r e s , a n d t o chemica l r e a g e n t s . H . Morin , a n d A . G a u d i n 
p r e p a r e d a l loys w i t h 10 pe r cen t , of i r id ium a n d found t h e m t o be ma l l eab le , a n d 
n o t t o t a r n i s h w h e n e m p l o y e d as meta l l i c m i r r o r s o n coppe r . B . S. J a c o b i d iscussed 
t h e use of a n a l loy w i t h 20 p e r cen t , of i r i d ium for m e d a l s . H e sa id t h a t t h e a l loy 
c a n be co ld -worked , a n d t h a t i t is h a r d , a n d is on ly s l igh t ly affected b y a q u a reg ia . 
O. J . B r o c h a n d co-workers , a n d H . S t . C. Devi l le a n d H . D e b r a y desc r ibed t h e 
p r e p a r a t i o n of t h e p l a t i n u m - i r i d i u m s t a n d a r d m e a s u r e for t h e Comi t e I n t e r n a t i o n a l 
d e s P o i d s e t Mesures . F . E . C a r t e r n o t e d i r i d i u m c a n b e w o r k e d a t h i g h t e m p . , 
b u t a l i t t l e p l a t i n u m i n d u c e s b r i t t l enes s . I r i d i u m is e m p l o y e d t o h a r d e n p l a t i n u m 
t o e n a b l e i t t o b e u s e d in chemica l w a r e , e lec t r ic w o r k , a n d jewel lery . I n medium 
hard j ewel le ry , t h e p l a t i n u m c o n t a i n s 5 pe r c e n t , of i r i d ium, a n d in h a r d j ewel le ry , 
10 p e r c e n t . T h e l imi t of w o r k a b i l i t y is 30 t o 35 p e r cen t , of i r i d ium. T h e a l loys 
a r e solid soln. , a n d a n y co r ing i n t h e c ry s t a l g ra ins c a n be rectified b y a n n e a l i n g . 
Seg rega t ion does n o t u s u a l l y occur . F . K o r n , a n d E . A. S m i t h d iscussed t h e 
a p p l i c a t i o n of t h e a l loys in t h e j ewe l l e ry t r a d e , e t c . H . S t . C. Devi l le a n d H . D e b r a y 
found t h e s p . gr . of a l loys w i t h 10, 15, 33*3, a n d 95 p e r cen t , of i r i d ium t o b e respec
t ively 21-615, 21-618, 21-874, a n d 22-384. T . B a r r a t t a n d R . M. W i n t e r g a v e for 
t h e t h e r m a l c o n d u c t i v i t y of a l loys : 

17° ibo° 
Per cent , ir idium . . . i o 15 20 10 15 2O 
CaIs. per cm. per sec . per degree . 0 0 7 4 0-056 0 0 4 2 0 0 7 5 0-059 0 0 4 2 
O. F e u s s n e r a n d L . Miiller, a n d L . Mul le r m e a s u r e d t h e f .p . of a l loys of t h e t w o 
me ta l s , a n d t h e r e su l t s a r e s u m m a r i z e d i n F i g . 7 3 . F . E . C a r t e r sa id t h a t t h e 
a l loys d o n o t oxid ize a b o v e 1150°, b u t i r i d i u m slowly vola t i l izes f rom t h e m ; a 
film of ox ide fo rms w h e n t h e a l loy is cooled in t h e r a n g e 1150° t o 900° . K . F r i e d e r i c h 
s t u d i e d t h e m a g n e t i c p r o p e r t i e s of t h e a l loys . T h e y d a r k e n superf ic ia l ly w h e n 
h e a t e d w i t h i n t h e r a n g e 900° t o 1100° , p r e s u m a b l y owing t o t h e f o r m a t i o n of a n 
ox ide ; a t a h ighe r t e m p . , t h e o x i d e is d e c o m p o s e d a n d t h e sur face r e g a i n s i t s 
colour . I r i d i u m itself a cqu i r e s a b lu i sh film u n d e r s imi la r cond i t i ons . T h e a l loys 
begin t o lose we igh t a b o v e 900° o w i n g t o t h e vo l a t i l i z a t i on of t h e i r i d i u m o x i d e . 
H e n c e for h igh t e m p , g r a v i m e t r i c w o r k i r i d i u m is ob j ec t i onab le i n p l a t i n u m 
crucib les , a n d i n t h e r m o c o u p l e w o r k . E . H a b e r s t u d i e d t h e r e s i s t ance of p l a t i n u m -
i r i d i u m e lec t rodes in t h e e lec t ro lys is of h y d r o c h l o r i c ac id ; a n d J . L i i ke a n d R . F r i c k e , 
t h e d e c o m p o s i t i o n of n i t r o u s ox ide b y g lowing wi res of t h e a l loy . B . S. S r i k a n t a n 
s t u d i e d t h e r e a c t i o n H 2 - I - C O 2 ^ C O - I - H 2 C ) o n p l a t i n u m - i r i d i u m a l loys ; H . R e m y ' 
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a n d H . G o n n i n g t o n , t h e h y d r o g e n - o x y g e n r eac t ion . W . A. Nemiloff discussed t h e 
m i c r o s t r u c t u r e of t h e a l loys . W . A. Nemiloff 's obse rva t ions o n t h e Br inel l ' s 
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' 3-90 

ha rdnes s a re s u m m a r i z e d in F ig . 74, a n d t h e same d i a g r a m gives t h e tens i le s t r e n g t h 
of t h e a l loys in k g r m s . pe r sq . mm.—v ide Tab le I V . 
J . W e e r t s o b t a i n e d t h e d imens ions a of t h e p a r a m e t e r s 
of t h e face-cent red cubic l a t t i ce of t h e a l loys s h o w n in 
F ig . 7 5 . F . Goldberger a n d O. K ienbe rge r s t u d i e d t h e 
s t r eak as a n ind ica t ion of t h e compos i t ion of t h e a l loy. 
W . Geibel obse rved t h a t a l loys m a d e i n t o wires 1 m m . 
d i ame te r , h a d a b r e a k i n g load , in k i log rams , of 
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K. S t e i n m a n n ' s resu l t s for t h e effect of annea l ing on t h e tensi le s t r e n g t h a r e s u m 
mar ized in F ig . 76 . K . B . T h e w s gave 40 k g r m s . pe r sq . m m . for a 5 pe r cen t , 
i r id ium al loy, a n d 100 k g r m s . pe r sq. 
m m . for a 25 pe r cen t , i r i d ium al loy. 
E . M. Wise a n d J . T . E a s h g a v e for 
t h e al loy w i t h 20 pe r cen t , i r id ium, 
reduced 50 pe r cen t , b y cold d r a w 
ing, t h e u l t i m a t e s t r e n g t h 140,500 
lbs . pe r sq. in . , p r o p o r t i o n a l l imi t 
101,000 lbs . pe r sq . in. , e longa t ion 
2-5 per cen t , in 2 in . , a r e d u c t i o n 
in a r ea of 85 pe r cen t . ; a f te r a 
softening a n n e a l a t 1400°, t h e u l t i 
m a t e s t r e n g t h w a s 93,500 lbs . p e r sq . 
in. ; p ropo r t i ona l l imi t , 59,5CX) lbs . 
per sq. in . ; e longa t ion , 20 pe r cen t , 
in 2 ins . , a n d r e d u c t i o n of a rea , 8 8 
per cen t . F . E . Ca r t e r g a v e for 
B r i n e i r s h a r d n e s s , H, E r i c s o n ' s d u c 
t i l i ty t e s t in m m . ; a n d t h e res i s tance , R o h m s p e r mill ion feet 
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T h e d u c t i l i t y d a t a show t h a t w i t h inc reas ing i r i d i u m c o n t e n t , h i g h e r a n n e a l i n g 
t e m p , a r e r equ i red . T h e h a r d - w o r k e d a l loys d o n o t s h o w a v e r y m a r k e d difference 
in d u c t i l i t y un t i l over 20 per cen t , is a t t a i n e d , w h e n t h e r e is a dec rease . F . K o r n , 
a n d N . S. Kurnakoff s t u d i e d t h e sub jec t . 

A. E . T u t t o n m e a s u r e d t h e coeff. of t h e r m a l e x p a n s i o n of a p l a t i n u m - i r i d i u m 
al loy. W . A. Nemiloff measu red t h e s p . e lec t r ica l r e s i s t ance , R9 of s o m e a l loys 
a t 25°, a n d 100°, a n d o b t a i n e d : 
Ir idium 

T h e resu l t s a t 25°, and t h e t e m p , coeff. of t h e b i n a r y a l loys b e t w e e n 25° a n d 100° 
a re i nd ica t ed in F ig . 77 . L . Gui l le t a n d M. B a l l a y obse rved a s l ight i nc rease in 
t h e res i s tance when t h e a l loy is co ld -worked a n d a n n e a l e d a t 950° . J . O b a t a 
s t u d i e d t h e effect of a m a g n e t i c field, a n d J . L . R . M o r g a n a n d co -worke r s , t h e 
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r ep roduc ib i l i t y of q u i n h y d r o n e e lec t rodes w i t h p l a t i n u m - i r i d i u m e lec t rodes . 
W . Geibel , R . v o n D . Wegne r , W . Bron i ewsky , W . H . K e e s o m a n d J . N . v a n E n d e , 
a n d J . W . S c h m i d t m e a s u r e d t h e t he rmoe lec t r i c force of t h e a l loys . T h e r e su l t s 
a r e s u m m a r i z e d in F i g . 78 . B . B r e n n e r , C. W . W a i d n e r a n d Gr. K . B u r g e s s , 
H . Ie Chate l ie r , a n d C. B a r u s m a d e some o b s e r v a t i o n s on t h e sub j ec t . J . L u k e 
a n d R . F r i c k e s t u d i e d t h e ac t ion of t h e a l loy on n i t r o u s ox ide . P . G. T a i t g a v e 
dE/d0—7-9O-+-O'OO620 m ic rovo l t s pe r degree for l ead a g a i n s t a l loys w i t h 15 p e r c e n t , 
of i r i d ium, 5 - 9 0 — 0 0 1 3 3 0 for a l loys w i t h 10 p e r cen t , i r i d ium, a n d 6-15+O-OO550 
for a l loys w i t h 5 p e r c e n t , i r i d i u m ; a n d t h e co r r e spond ing n e u t r a l p o i n t s a r e 
r e spec t ive ly —1274° , 444°, a n d —1118° . F . H a b e r found t h a t t h e a l loy w i t h 
10 p e r c e n t , i r i d i u m is scarce ly a t t a c k e d w h e n used as a n o d e in t h e e lec t ro lys i s of 
h y d r o c h l o r i c a c id , a n d t h e a l loy w i t h 20 p e r cen t , is n o t a t t a c k e d a t a l l . G. R . L e v i 
obse rved t h a t t h e p resence of 10 pe r cen t , of i r i d i u m dec reased t h e c a t a l y t i c a c t i v i t y 
of p l a t i n u m o n h y d r o g e n d iox ide . M. De lep ine n o t e d t h e d i s so lu t ion of t h e 
p l a t i n u m - i r i d i u m a l loy in s u l p h u r i c ac id a t t h e r a t e of 0*10 g r m . p e r h o u r p e r 
sq . d m . a t 265° . 

H . S t . C. Devi l le a n d H . D e b r a y d i scussed t h e p l a t i n u m - i r i d i u m - r h o d i u m 
a l l o y w h i c h occurs a s " a t r i p l e a l loy of a n i n v a r i a b l e c o m p o s i t i o n " ; a n d t h e y 
p r e p a r e d t h e q u a t e r n a r y p l a t i n u m - i r i d i u m - r h o d i u m - t i n a l loy . F . E . C a r t e r sa id 
t h a t t h e p l a t i n u m - i r i d i u m - r h o d i u m a l loys a r e u sed for r a d i o t u b e s . T h e p l a t i n u m -
i r i d i u m - o s m i u m a l l oys a r e u s e d for s p a r k i n g p l u g s . C. O. B a n n i s t e r a n d E . A . d u 
Verg ie r d i scussed t h e a n a l y s e s of t h e p l a t i n u m - i r i d i u m a l loys . 
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§ 17. The Lower Oxides of Platinum and their Hydrates 
P . K l a s o n * o b s e r v e d t h a t w h e n a h o t so ln . of p o t a s s i u m ch lo rop la t i i i i t e is 

e v a p o r a t e d , p l a t i n i c ch lo r ide , a n d a d e r i v a t i v e of a lower ox ide , p r o b a b l y p l a t i n u m 
subox ide , o r p l a t i n u m h e m i o x i d e , P t 2 O , a r e f o r m e d . G. N e u m a n n sa id t h a t 
J . W . D o b e r e i n e r ' s d a t u m o n t h e a m o u n t of o x y g e n occ luded b y p l a t i n u m co r re 
s p o n d s w i t h 3-05 p e r cen t . , a n d t h a t t h e v a l u e c a l c u l a t e d for P t 2 O is 3*85 p e r 
c e n t . T h i s is p r o b a b l y a co inc idence , a l t h o u g h i t h a s b e e n t a k e n t o b e a n i n d i c a t i o n 
t h a t a h e m i o x i d e is f o r m e d . P . T . CIeve p r e p a r e d p l a t i n o u s d ihydroxyte tramni ine , 
P t 2 ( N H 3 ) 4 ( O H ) 2 , b y bo i l ing p l a t i n o u s c i s - d i c h l o r o t e t r a m m i n e w i t h soda - lye , 
a n d d r y i n g t h e p r o d u c t a t 100° . T h e d i r t y w h i t e p o w d e r is i n so lub le i n w a t e r ; 
h y d r o c h l o r i c ac id fo rms a m i x t u r e of c i s - d i c h l o r o d i a m m i n e a n d d i c h l o r o t e t r a m m i n e ; 
wh i l s t n i t r i c a n d s u l p h u r i c ac id s f o r m t h e c o r r e s p o n d i n g n i t r a t e a n d s u l p h a t e ; 
a n d a q u a reg ia f o r m s p l a t i n i c t e t r a c h l o r o t e t r a m m i n e . C. W . B l o m s t r a n d d i scussed 
t h e n a t u r e of t h e c o m p o u n d . 

W. M a n c h o t a n d G. L e h m a n n t r e a t e d a 1 p e r c e n t . a q . so ln . of p o t a s s i u m p l a t i n o -
c y a n i d e w i t h 3 p e r c e n t , s o d i u m a m a l g a m , a n d o b t a i n e d a co lour less s o l u t i o n 
w h i c h r e d u c e d a n a m m o n i a c a l so ln . of s i lver , c a d m i u m sa l t soln. , m e r c u r i c ch lo r ide , 
b i s m u t h sa l t , l i t m u s , a n t h r a q u i n o n e s u l p h o n a t e , a n d ac id ic i n d i g o t i n . I f e x p o s e d 
t o a i r , t h e r e d u c i n g p o w e r of t h e so ln . s lowly d i s a p p e a r s . .Reduc t ion c a n a lso be 
effected b y p o t a s s i u m a m a l g a m , c a l c i u m filings, e l ec t ro ly t i ca l ly , o r b y a l u m i n i u m 
a n d p o t a s s i u m h y d r o x i d e . B a r i u m p l a t i n o c y a n i d e m a y b e u s e d o r p o t a s s i u m 
ch lo rop la t i i i i t e o r c h l o r o p l a t i n a t e in p r e sence of t h e e q u i v a l e n t a m o u n t of p o t a s s i u m 
c y a n i d e . A t t e m p t s t o c o n c e n t r a t e t h e r e d u c e d soln . o n a w a t e r - b a t h or in v a c u o 
a re a c c o m p a n i e d b y a n e v o l u t i o n of gas , a n d p o t a s s i u m p l a t i n o c y a n i d e s e p a r a t e s . 
T h e soln . is s u p p o s e d t o c o n t a i n u n i v a l e n t p l a t i n u m . 

A c c o r d i n g t o L . Gmel in , p l a t i n u m m o n o x i d e o r p l a t i n o u s ox ide , P t O , is p r o b a b l y 
fo rmed d u r i n g t h e " c o m b u s t i o n " of p l a t i n u m w h i c h occurs a t t h e m . p . a n d 
wh ich is a t t e n d e d w i t h s p a r k i n g , t h e emiss ion of f umes , a n d t h e f o r m a t i o n of a 
d i r t y g r e e n d u s t . T h e " c o m b u s t i o n *' does n o t o c c u r a t a n o r d i n a r y w h i t e h e a t , 
b u t on ly in t h e o x y h y d r o g e n flame, t h e o x y - a l c o h o l flame, or w h e n a t h i n p l a t i n u m 
wire is exp los ive ly s p l u t t e r e d b y a n e lec t r ic c u r r e n t . T h e a l leged n a t u r e of t h e 
p r o d u c t is v e r y d o u b t f u l . A c c o r d i n g t o L . W o h l e r , 2 t h e o x y g e n a s soc i a t ed w i t h 
p l a t i n u m b l a c k is p r o b a b l y p r e s e n t in g r e a t p a r t a s p l a t i n o u s ox ide or i t s h y d r a t e . 
T h e p r e p a r a t i o n of o x y g e n a t e d s p o n g y p l a t i n u m is b e s t c o n d u c t e d a t 510° , a n d 
n o t a b o v e 560° . P . Laff i t te a n d P . G r a n d a d a m o b t a i n e d t h e ox ides P t O a n d 
P t O 2 b y h e a t i n g t h e m e t a l in o x y g e n t o 100° t o 560° a t a p ress , of 8 t o 2OO a t m . 
W . F . .Bruce d i scussed t h e s u b j e c t . J . J . Uerze l ius s a id t h a t t h e h y d r a t e c a n be 
d e p r i v e d of i t s w a t e r b y a g e n t l e h e a t ; a n d C. E n g l e r a n d L . W o h l e r a d d e d t h a t t h e 
w a t e r is difficult t o d r i v e off, a n d r e q u i r e s a t e m p , of a t l eas t 300° . L . W o h l e r 
found t h a t t h e expu l s ion of t h e w a t e r is a t t e n d e d b y s o m e d e c o m p o s i t i o n of t h e 
ox ide so t h a t t h e p u r e o x i d e free f rom h y d r a t e c a n n o t b e so p r e p a r e d . 
J . W. D o b e r e i n e r h e a t e d c a l c i u m c h l o r o p l a t i n a t e , C a 2 P t 2 O 5 C l 2 . 7 H 2 O , in a c o v e r e d 
cruc ib le , a n d o b t a i n e d a v io l e t p o w d e r w h i c h b e c o m e s v e r y h o t w h e n t r e a t e d w i t h 
w a t e r ; t h e l i m e a n d c a l c i u m ch lo r ide c a n be r e m o v e d b y w a t e r a n d di l . n i t r i c 
ac id , a n d t h e r e r e m a i n s p l a t i n o u s o x i d e . 

J . W . D o b e r e i n e r ' s p r o d u c t is a v io le t p o w d e r ; J . J . Be rze l iu s ' p r o d u c t is a 
g rey p o w d e r ; a n d L . W o h l e r ' s , v e l v e t y b l a c k . P . Laff i t te a n d P . G r a n d a d a m 
gave 14-9 for t h e s p . g r . a t 15° . H . G. H o w e l l a n d G. 33. R o c h e s t e r s t u d i e d t h e 
b a n d s p e c t r u m . Li. W o h l e r s a id t h a t p l a t i n o u s o x i d e is p e r c e p t i b l y d e c o m p o s e d 
a t 430° ; P . Laff i t te a n d P . G r a n d a d a m sa id t h a t i t d e c o m p o s e s a t 560° ; a n d , 
a c c o r d i n g t o J . J . Be rze l ius , t h e o x i d e is c o m p l e t e l y d e c o m p o s e d a t a r e d - h e a t so 
t h a t t h e p r o d u c t of t h e o p e r a t i o n a b o v e c i t e d b y L . G m e l i n is n o t l ike ly t o h a v e 
been t h e m o n o x i d e . J . J . Be rze l i u s a lso o b s e r v e d t h a t w h e n t h e m o n o x i d e is 
m i x e d w i t h p o w d e r e d c h a r c o a l , a n d h e a t e d t o r e d n e s s , t h e r e is a s t r o n g d e t o n a t i o n . 
L . W o h l e r o b s e r v e d t h a t t h e o x i d e v e r y s lowly d i sso lves i n bo i l ing h y d r o c h l o r i c 
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acid , a n d t h a t t h e r a t e of d i sso lu t ion is c a t a l y t i c a l l y i nc reased in t h e p re sence of 
a t r a c e of p l a t i n o u s chlor ide , or of a soln. of p l a t i n o u s h y d r o x i d e in h y d r o c h l o r i c 
ac id . J . W . Dobere ine r found t h a t t h e m o n o x i d e dissolves in s u l p h u r o u s acid , 
b u t n o t in t h e o the r oxyac ids ; a n d L . Woh le r , t h a t i t is a l i t t l e soluble in a q u a 
regia . L . F . Ni lson o b t a i n e d p la t inous ni trosyl ox ides , ( P t . O . O N : O N . O H ) 2 0 ; 
a n d a lso P t 3 H 4 ( N 0 2 ) 8 0 . 2 H 2 0 ; a n d J . L a n g , H 2 P t ( N 0 2 ) 4 . F . Myl ius a n d F . F o r s t e r 
o b t a i n e d ev idence ind ica t ing t h e f o r m a t i o n of p la t inous carbonyl ox ide , o r p la t inous 
oxycarbonyl , [P t (CO)O] , o r C O . P t O . J . W . D o b e r e i n e r obse rved t h a t formic 
ac id reduces t h e oxide t o p l a t i n u m b l ack w i t h a v io l en t evo lu t i on of c a r b o n d iox ide ; 
a n d t h a t i t t a k e s u p some oxal ic ac id f rom a boi l ing a q . soln. F . D . A g u i r r e c h e 
hydrogen ized salicylic ac id us ing p l a t i n u m ox ide a s c a t a l y s t . 

As i nd i ca t ed above , L . W o h l e r showed t h a t t h e o x y g e n assoc ia t ed w i t h o r d i n a r y 
p l a t i n u m b lack is in p a r t p r e s e n t a s hydrated p la t inous ox ide , P t 0 . n H 2 0 . 
J . J . Berzel ius p r e p a r e d i t b y g e n t l y w a r m i n g p l a t i n o u s ch lor ide w i t h a soln. of 
p o t a s s i u m h y d r o x i d e , a n d w a s h i n g t h e p r e c i p i t a t e . P a r t of t h e p l a t i n u m m o n o x i d e 
is dissolved by t h e a lkal i - lye which is in consequence co loured green , a n d i t c a n be 
recovered f rom t h e soln. b y t h e a d d i t i o n of su lphu r i c ac id . J . v o n L ieb ig a d d e d 
t h a t t h e h y d r a t e d oxide so o b t a i n e d is c o n t a m i n a t e d w i t h ch lor ide , a n d if t o o m u c h 
po t a sh - lye be p re sen t , t h e p r e c i p i t a t e redissolves . E . v o n Meye r r e c o m m e n d e d 
us ing a smal l excess of po t a sh - lye , a n d d r y i n g t h e ca re fu l ly -washed p r o d u c t a t 
105° t o 110°. L . N . V a u q u e l i n observed t h a t if soda- lye b e e m p l o y e d for t h e p r e 
c ip i t a t ion , t h e p r e c i p i t a t e d h y d r a t e is c o n t a m i n a t e d w i t h soda w h i c h c a n n o t be 
r e m o v e d b y wash ing . J . T h o m s e n boiled a soln. of a mo l of p o t a s s i u m chloro-
p l a t i n a t e in 30O mols of w a t e r w i t h 2 mols of a di l . soln. of s o d i u m h y d r o x i d e , a n d 
w a s h e d t h e b lack p r e c i p i t a t e first b y d e c a n t a t i o n , a n d a f t e r w a r d s on a 
filter— L. Mond a n d co-workers obse rved t h a t t h e p r o d u c t is a l w a y s c o n t a m i n a t e d 
wi th chlor ides , a n d L . Wohle r , t h a t i t h a s a t e n d e n c y t o oxidize unless i t is w a s h e d 
i n a n a t m . of a n i n e r t g a s — s a y c a r b o n d i o x i d e — a n d d r i ed in a de s i cca to r first 
filled wi th ca rbon d ioxide , a n d a f t e rwa rds e v a c u a t e d . F . M a r t i n , a n d L . W o h l e r 
a n d F . M a r t i n p r epa red t h e h y d r a t e d oxide b y d r o p p i n g a soln. of s o d i u m c a r b o n a t e 
in to one of p o t a s s i u m c h l o r o p l a t i n i t e — o r of a soln. of h y d r o c h l o r o p l a t i n i e ac id 
which h a s been t r e a t e d w i t h s u l p h u r d i o x i d e — a n d boi l ing t h e l iqu id in a n a t m . of 
ca rbon d ioxide un t i l t h e b lack , h y d r a t e d oxide is p r e c i p i t a t e d ; t h e p r o d u c t is aga in 
boiled wi th a soln. of s o d i u m c a r b o n a t e t o r e m o v e t h e ch lor ides f rom t h e p r e 
c ip i t a t e which is t h e n w a s h e d a n d dr ied as before. 

T h e h y d r a t e d m o n o x i d e is a b l ack p o w d e r which , a c c o r d i n g t o L . W o h l e r , h a s 
t h e compos i t ion of a tnouohydrate, or p la t inous hydroxide , P t ( O H ) 2 , if i t h a s been 
d r i ed for a sufficient l eng th of t i m e a t 100°. L . W o h l e r a n d F . M a r t i n cons ide red 
t h i s h y d r a t e t o be p lat inous acid , H 2 P t O 2 , w h i ch fo rms sa l t s , p lat ini tes . J . T h o m s e n 
o b t a i n e d t h e h y d r o x i d e b y boi l ing a di l . a q . soln. of p o t a s s i u m c h l o r o p l a t i n i t e w i t h 
t h e p r o p e r p r o p o r t i o n of soda- lye ; a n d L . W o h l e r a n d W . F r e y , b y bo i l ing in a n 
a t m . of c a r b o n d iox ide a soln. of p o t a s s i u m ch lo rop l a t i n i t e m i x e d w i t h t h e c a l c u l a t e d 
q u a n t i t y of s o d i u m h y d r o x i d e , boi l ing t h e p r e c i p i t a t e severa l d a y s i n w a t e r , 
a n d d r y i n g in an a t m . of c a r b o n d iox ide for 48 h r s . a t 120° t o 150°. T h e p r e 
c i p i t a t e o b t a i n e d a t o r d i n a r y t e m p , a p p r o x i m a t e s t o t h e dihydrate, P t 0 . 2 H 2 O . 
J . J . Berze l ius s t a t e d t h a t w h e n p o t a s s i u m h y d r o x i d e is fused in a p l a t i n u m vessel , 
o u t of c o n t a c t w i t h air , po tas s ium plat inite is fo rmed , a n d i t y ie lds a d a r k soln . 
in w a t e r . L ikewise w h e n p l a t i n o u s ch lor ide is d e c o m p o s e d b y p o t a s h - l y e , a d a r k 
g reen soln. of p o t a s s i u m p l a t i n i t e is fo rmed . L . N . V a u q u e l i n o b t a i n e d w h a t w a s 
r e g a r d e d a s s o d i u m plat inite b y decompos ing a soln. of p l a t i n o u s ch lor ide w i t h a n 
excess of soda- lye . 

K a l l e a n d Co. p r e p a r e d col loidal p la t inous hydroxide b y m i x i n g a d i l . soln . 
of s o d i u m p r o t a l b i n a t e a n d s o d i u m c a r b o n a t e w i t h a d i l . so ln . of p l a t i n o u s ch lo r ide 
a n d s o d i u m a c e t a t e , a n d w a r m i n g t h e m i x t u r e o n a w a t e r - b a t h a t 70° t o 80° . 
T h e d i a lyzed soln. on e v a p o r a t i o n furnishes d a r k g reen p l a t e s wh ich fo rm a col lo idal 
soln . w i t h w a t e r . A . S k i t a a n d W . A. Meyer u sed g u m a r a b i c a s p r o t e c t i v e colloid. 
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IJ. M o n d a n d co -worke r s o b s e r v e d t h a t h y d r a t e d p l a t i n o u s ox ide loses t h e 
g r e a t e r p r o p o r t i o n of i t s w a t e r a t 200° t o 250° ; a n d C. E n g l e r a n d TLt. W o h l e r 
a d d e d t h a t t h e l a s t t r a c e s of w a t e r a r e d r i v e n off w i t h difficulty, a n d a t e m p . 
over 300° is r e q u i r e d . Li. W o h l e r obse rved t h a t a f t e r h e a t i n g 2 d a y s on a w a t e r -
b a t h , t h e h y d r a t e c o n t a i n e d 13-4 p e r cen t , of w a t e r , a n d 8-5 p e r c e n t , of o x y g e n ; 
a f te r h e a t i n g 14 d a y s a t 

250° 300° 400° 
W a t e r , H 8 O . . . . 13-4 8-4 por cent . 
Oxido o x y g e n . . . . 8-5 S-5 7-4 

T h e c a l c u l a t e d o x y g e n for P t O is 7*6, a n d t h e c a l c u l a t e d H 2 O for P t ( O H ) 2 is 
6*3 p e r c e n t . L . M o n d a n d co -worke r s f o u n d t h a t o x y g e n is los t b e t w e e n 237° 
a n d 360°, a n d t h a t a f te r r e m o v i n g w a t e r , t h e p l a t i n o u s ox ide g ives off w a t e r v e r y 
s lowly a t 380° ; a n d a t 440° t h e g r e a t e r p a r t of t h e o x y g e n c a n b e g r a d u a l l y p u m p e d 
off, b u t a r e d - h e a t is neces sa ry t o r e m o v e all t h e o x y g e n . T h e s u b j e c t w a s s t u d i e d 
b y J. T h o m s e n . JL. W o h l e r found t h a t in v a c u o , or in a n a t m . of c a r b o n d iox ide , 
d e c o m p o s i t i o n beg ins a t 400° , b u t n o d e c o m p o s i t i o n is p e r c e p t i b l e a t 365° . T h e 
ve loc i ty of d e c o m p o s i t i o n dec reases w i t h dec reas ing p r o p o r t i o n s of w a t e r . P l a t i n u m 
m o n o x i d e d e c o m p o s e s w h e n h e a t e d i n t o p l a t i n u m a n d p l a t i n u m d iox ide , which 
dissolves i n t h e m o n o x i d e lower ing i t s d i s soc ia t ion p ress . T h u s , a s a m p l e of 
m o n o x i d e a t 510° g a v e a d i s soc ia t ion press , of 752 mm. ^ "which in 4O h r s . decreased 
to 203 m m . J . T h o m s e n g a v e for t h e h e a t of f o r m a t i o n : 2 P t 4 - O 2 - J -2H 2 O 
=-2Pt (OH) 2 - [ -38*44 CaIs. M. Ie B l a n c a n d H . S a e h s e sa id t h a t t h e c o n d u c t i v i t y 
of t h e o x i d e is smal l . 

Chemical properties of platinous oxide.—E. von Meyer observed that 
hydrogen r e d u c e s t h e ox ide w i t h g r e a t e n e r g y ; a n d J^. Woh le r , t h a t t h e oxide , 
d r i ed a t o r d i n a r y t e m p , o r a t 100°, r e a c t s v igo rous ly w i t h h y d r o g e n . E . v o n Meyer 
obse rved t h a t t h e m o n o x i d e oxid izes h y d r o g e n r a t h e r m o r e v igorous ly t h a n does 
p l a t i n u m d i o x i d e . T h e r e a c t i o n w a s s t u d i e d b y A. R . U b b e l o h d e . L . W o h l e r 
showed t h a t t h e ox ide e x p l o d e s in a n e l ec t ro ly t i c m i x t u r e of h y d r o g e n a n d o x y g e n . 
I J . M o n d a n d co -worke r s f o u n d t h a t t h e ox ide a d s o r b s o x y g e n ; a n d I*. W o h l e r 
a n d co -worke r s , t h a t t h e f r e s h l y - p r e c i p i t a t e d a n d m o i s t ox ide m a y a d s o r b 2 pe r 
cent , of o x y g e n ; b u t t h e d r i e d ox ide , e v e n if e x p o s e d t o o x y g e n u n d e r 1OO a t m . 
press, for s o m e h o u r s , a d s o r b s no p e r c e p t i b l e q u a n t i t y of oxygen , b u t i t is ox id ized 
in a s h o r t t i m e a t 100°. A s u s p e n s i o n of t h e m o n o x i d e in boi l ing w a t e r does n o t 
form t h e h e m i t r i o x i d e w h e n o x y g e n is passed t h r o u g h t h e l iquid for 2 d a y s ; t h e 
monox ide , h o w e v e r , is ox id ized b y o z o n e . C. E n g l e r a n d L . W o h l e r obse rved t h a t 
hydrogen dioxide is r e d u c e d c o m p l e t e l y w h e n boi led w i t h p l a t i n u m m o n o x i d e , 
b u t n o t p e r c e p t i b l y in t h e cold. T h e h y d r a t e d ox ide is eas i ly soluble in cold h y d r o 
chloric ac id , a n d , a c c o r d i n g t o J . J . Berze l ius , h y d r o c h l o r o p l a t i n i c ac id a n d me ta l 
a re fo rmed . Li. W o h l e r found t h a t t h e a i r -d r i ed o x i d e is n o t eas i ly soluble in 
27V-HC1. I f h e a t e d on t h e w a t e r - b a t h t h e o x i d e b e c o m e s st i l l less so luble in h y d r o 
chloric ac id , a n d af te r t h e m o n o x i d e h a s b e e n h e a t e d t o 300° or 400°, p l a t i n o u s 
oxide c a n b e bo i led for a n h o u r w i t h cone , h y d r o c h l o r i c ac id , o r a q u a regia , "without 
pe rcep t ib le c h a n g e , d i s so lu t ion occu r s s lowly w i t h a m o r e p r o t r a c t e d boil ing. 
3-*. W o h l e r sa id t h a t w h e n h y d r o c h l o r i c ac id a c t s on t h e h y d r a t e d ox ide , t h e r e a r e 
t w o c o n c u r r e n t r e a c t i o n s : (i) P t ( O H ) 2 + 4 H C l = H 2 P t C l 4 - | - 2 H o O , a n d (ii) 2 P t ( O H ) 2 
= P t ( O H ) 4 - J - P t , fol lowed b y P t ( O H ) 4 + 6 H C l = H 2 P t C l 6 + 4 H 2 O . T h e first of t h e 
c o n c u r r e n t r e a c t i o n s p rogresses m o r e r a p i d l y t h a n t h e second . J . T h o m s e n n o t e d 
t h a t t h e h y d r a t e d ox ide is f reely soluble in hydrobromJc ac id ; a n d L.. W o h l e r , 
a n d J . T h o m s e n f o u n d t h a t p l a t i n u m m o n o x i d e oxid izes hydriodic ac id . W . P l u d d e -
m a n n , a n d L . W o h l e r a n d c o - w o r k e r s obse rved t h a t t h e r e d u c t i o n of p l a t i n u m 
m o n o x i d e b y s u l p h u r d iox ide beg ins a t 130°, p r o c e e d s v igo rous ly a t 200°, a n d is v e r y 
r ap id a t 400° . L . W o h l e r a lso s h o w e d t h a t t h e h y d r a t e d ox ide is r ead i ly soluble 
in s u l p h u r o u s a d d t o fo rm, a c c o r d i n g t o C. E n g l e r a n d L . Woh le r , a r edd i sh -b rown 
l iquid, a n d a l i t t l e me ta l l i c p l a t i n u m . L.. W o h l e r o b s e r v e d t h a t t h e f r e sh ly -p rec ip i t a t ed 
a n d m o i s t h y d r a t e d ox ide is v e r y s p a r i n g l y so luble in su lphur ic ac id , a n d s imi lar ly 
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-with t h e h y d r a t e d oxide d r i ed in a des icca tor , b u t w h e n d r i ed a t 110°, i t is so luble 
in fuming su lphur i c ac id a t 200°. T h e d r y or m o i s t h y d r a t e d ox ide is v i r t u a l l y 
inso luble in nitric acid. I t t r a n s f o r m s arsenic tr ioxide i n t o t h e p e n t o x i d e . C. E n g l e r 
a n d L . W o h l e r found t h a t carbon m o n o x i d e r e d u c e s p l a t i n o u s ox ide t o p l a t i n u m ; 
a n d E . v o n Meyer observed t h a t i t oxidizes c a r b o n m o n o x i d e a t o r d i n a r y t e m p , 
m o r e read i ly t h a n does p l a t i n u m d iox ide . P . V. M c K i n n e y a n d co -worke r s s t u d i e d 
t h e reac t ion . J . T h o m s e n obse rved t h a t f ormic ac id r educes t h e ox ide t o m e t a l 
w i t h t h e evo lu t ion of c a r b o n d iox ide . E . B u l l n h e i m e r obse rved t h a t p l a t i n u m 
oxide is r educed t o t h e m e t a l b y g lycerol . Li. W o h l e r obse rved t h a t t h e freshly-
p r e c i p i t a t e d a n d mois t h y d r a t e d ox ide is v i r t u a l l y inso luble in di l . or cone , acet ic 
acid. Boi l ing soln. of ace t ic ac id , oxa l i c ac id , a n d o t h e r o rgan ic ac ids a r e oxidized 
b y t h e h y d r a t e d m o n o x i d e w i t h t h e evo lu t i on of c a r b o n d iox ide . A boi l ing soln. of 
g lucose is s imi lar ly oxidized. T h e h y d r a t e d ox ide is so luble in a soln. of p o t a s s i u m 
cyanide . C. E n g l e r a n d L . W o h l e r n o t e d t h a t t incture of g u a i a c u m , a n d d ipheny l -
a m i n e a r e oxidized. Accord ing t o J . J . Berze l ius , t h e h y d r a t e d m o n o x i d e is 
d e c o m p o s e d b y a boi l ing soln. of p o t a s i u m hydroxide , f o rming p o t a s s i u m p l a t i n a t e 
a n d m e t a l . L . W o h l e r obse rved t h a t t h e m o i s t ox ide is scarce ly so luble in a soln. 
of s o d i u m hydroxide , a l t h o u g h i t is n o t p r e c i p i t a t e d f rom sa l t soln. b y a n excess 
of t h a t a lkal i lye . A boi l ing s u l p h u r i c ac id soln. of p o t a s s i u m p e r m a n g a n a t e is 
r educed t o m a n g a n e s e d iox ide , a n d p l a t i n u m d iox ide is fo rmed . 

D e r i v a t i v e s of t h e t h r e e t y p e s of a m m i n e s h a v e b e e n o b t a i n e d , n a m e l y , t h e 
di- , t r i - , a n d t e t r a - a m m i n e s . J . R e i s e t 3 p r e p a r e d p la t inous t e t ramminohydrox ide , 
[ P t ( N H 4 J 4 ] ( O H ) 2 , b y a d d i n g t h e t heo re t i ca l p r o p o r t i o n of b a r y t a -water t o a soln. 
of p l a t i n o u s t e t r a m m i n o s u l p h a t e , e v a p o r a t i n g t h e n i t r a t e o u t of c o n t a c t w i t h air , 
a n d finally in v a c u o ove r su lphur i c ac id u n t i l i t solidifies. T h e m a s s of wh i t e , 
ac icu la r c rys t a l s is de l iquescen t in a i r . I t m e l t s a t 110° a n d loses w i t h i n t u m e s c e n c e 
2 mols . of a m m o n i a a n d 1 mo l . of w a t e r so t h a t P t ( N H 3 J 2 O r e m a i n s . J . T h o m s e n 
g a v e for t h e h e a t s of n e u t r a l i z a t i o n of 2 eq . of a n a q . soln. w i t h s u l p h u r i c ac id 
be 30-84 CaIs., a n d w i t h hyd roch lo r i c acid, 27*29 CaIs. T h e mol . c o n d u c t i v i t i e s of 
a mo l jof t h e c o m p o u n d in 500, IOOO, a n d 20OO l i t res were found b y A. W e r n e r a n d 
A. Miola t i t o be , respec t ive ly , 247-6, 260-8, a n d 267-2. G. B r e d i g g a v e 74-1 for t h e 
speed of m i g r a t i o n of t h e £ [ P t ( N H 3 ) 4 ] - - i o n . J . R e i s e t sa id t h a t t h e a q . soln. h a s a n 
a lka l ine , a n d caus t i c t a s t e , a n d does n o t g ive off a m m o n i a w h e n boi led ; t h e a q . 
soln. a b s o r b s c a r b o n d iox ide from t h e . a t m o s p h e r e , a n d , l ike a soln. of p o t a s s i u m 
h y d r o x i d e , i t d ecomposes s t a r c h - s u g a r ; a n d l ike a soln. of p o t a s s i u m h y d r o x i d e , 
i t p r e c i p i t a t e s s i lver oxide from a soln. of s i lver n i t r a t e . M. P e y r o n e obse rved t h a t 
t h e c o m p o u n d is s l ight ly soluble in a lcohol . I t fo rms sa l t s w h e n t r e a t e d w i t h 
ac ids . I t h a s b e e n cal led Reisers first base, w h e n [ P t ( N H g ) 2 J ( O H ) 2 r e p r e s e n t s 
R e i s e t ' s second base . T h e c o n s t i t u t i o n w a s d iscussed b y C. W . B l o m s t r a n d , 
H . a n d A. E u l e r , C. G e r h a r d t , W . Odl ing, C. Wel t ze in , a n d A. W e r n e r . 

W. Odling prepared platinous dihydroxydiammine, [Pt(NHa)2(OH)2] , by the 
a c t i o n of b a r y t a w a t e r on t h e co r re spond ing s u l p h a t e . T h e sa l t c rys ta l l i zes easi ly , 
i t is v e r y so luble in wa t e r , fo rming a s t rong ly a lka l ine soln. , w h i c h a t t a c k s c a r b o n 
d iox ide f rom t h e a t m o s p h e r e . T h e base is n e u t r a l i z e d b y ac ids , a n d t h e r e s u l t i n g 
sa l t s r ead i ly fo rm complexes w i t h o t h e r m e t a l sa l t s . A. A. G r i n b e r g , a n d A. A. G r i n -
be rg a n d D . I . Ryabch ikof f s t u d i e d t h e s t r e n g t h of t he se bases . P . K l a s o n o b t a i n e d 
ac icu la r c ry s t a l s of t h e d i h y d r a t e . T h e aq . soln . is feebly ac id ic . H . D . K . D r e w a n d 
co-workers s t u d i e d t h e a- a n d £ - fo rms of t h i s base . A. W e r n e r o b t a i n e d p la t inous 
hydroxytr iamminohydrox ide , [ P t ( N H 3 ) ( O H ) ] O H ; a n d F . W . P i n k a r d a n d 
co-workers reported platinous dihydroxylaininodiamminohydroxide, [P t (NH 3 ) 2 -
(NH 2OH) 2](OH) 2 ; and F . Hoffmann, platinous dihydroxylaminehydroxide, 
[Pt (NH 2 OH) 2 (OH) 2 ] . J . Reiset obtained platinous oxydiammine, [Pt(NHs) 2O], 
b y h e a t i n g t h e t e t r a m m i n e h y d r o x i d e a t 110". T h e g r e y m a s s d e c o m p o s e s a t 195° 
i n t o p l a t i n u m , n i t rogen , a m m o n i a , a n d s t e a m . W h e n h e a t e d in a i r t o a b o u t 200° , 
i t d e c o m p o s e s w i t h a h iss ing noise . I t is inso lub le in w a t e r , a n d in a q . a m m o n i a ; 
w i t h ac ids , i t fu rn i shes inso luble , exp los ive p r o d u c t s . 
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H. Alexander prepared platinous tetrahydroxylaminehydroxide, [P t (NH 2 OH) 4 ] -
( O H ) 2 , b y t r e a t i n g t h e c o r r e s p o n d i n g ch lo r ide w i t h a s t r o n g b a s e ; R . U h l e n h u t , 
b y t r e a t i n g h y d r o c h l o r o p l a t i n i c ac id w i t h a soln . of h y d r o x y l a m i n e ; H . Wol f r am, 
b y t h e a c t i o n of h y d r o x y l a m i n e on a soln. of h y d r o c h l o r o p l a t i n o u s ac id ; a n d 
N . T a r u g i , b y t h e a c t i o n of a n a m m o n i a c a l soln. of h y d r o x y l a m i n e h y d r o c h l o r i d e 
on a cone . soln. of p l a t i n i c ch lo r ide . T h e c o m p o u n d fo rms w h i t e , ye l lowish , or 
r edd i sh -v io le t p o w d e r , o r w h i t e ac i cu la r c r y s t a l s . Af te r d r y i n g a t 80° , H . W o l f r a m 
found t h a t t h e s a l t is b r o w n i s h -yel low ; H . A l e x a n d e r sa id t h a t t h e s a l t p a r t i a l l y 
decomposes a t 100° ; a n d R . U h l e n h u t , t h a t i t d a r k e n s a t 169°, a n d exp lodes a b o u t 
173°. H . A l e x a n d e r , a n d R . U h l e n h u t found t h a t t h e sa l t is inso luble i n h o t o r cold 
w a t e r ; eas i ly so lub le i n m i n e r a l a c id s , b u t i t r e q u i r e s w a r m s u l p h u r i c ac id for 
d isso lu t ion , a n d i t is d e c o m p o s e d b y t h e c o n e . ac id . T h e b a s e is inso lub le in 
a lcohol , a n d e t h e r ; i t is so luble i n formic a n d ace t i c ac ids ; a n d t h e h y d r o c h l o r i c 
ac id soln. r e d u c e s F e h l i n g ' s soln . a n d a lso gold ch lo r ide soln. in t h e cold . T h e 
base fo rms sa l t s w i t h ac ids . T h e c o n s t i t u t i o n w a s d iscussed b y A. W e r n e r . 
P . K l a s o n , a n d W . Odl ing o b t a i n e d t h e cis- a n d t r a n s - f o r m s of t h i s b a s e . P . T . Cleve 
p r e p a r e d p la t inous t e tramminodihydrox ide , P t 2 ( N H 3 ) 4 ( O H ) 2 , b y t h e ac t i on of a 
boi l ing soln. of s o d i u m h y d r o x i d e o n p l a t i n o u s c*«s-dichlorodiammine, a n d d r y i n g 
t h e w a s h e d p r o d u c t a t 1 0 0 ° ; t h e d i r t y w h i t e p o w d e r exp lodes a b o v e 100°. I t is 
inso luble in w a t e r a n d is c o n v e r t e d b y ac ids i n t o sa l t s . F . Hof fmann p r e p a r e d 
platinous dihydroxylaminediamminohydroxide, [Pt(NH 3) 2(NH 2OH) 2](OH) 2 , from 
t h e c o r r e s p o n d i n g ch lo r ide ; h e a lso p r e p a r e d p la t inous d i h y d r o x y l a m i n e -
bispyridinehydroxide, T P t ( N H 2 O H ) 2 ( C 5 H 5 N ) 2 I ( O H ) 2 , a s a d o u b l e sa l t w i t h 
p l a t i n o u s ch lo r ide . A. W e r n e r o b t a i n e d p la t inous b ispropylenediaminehydroxide , 
r P t { C 3 H 6 ( N H 2 ) 2 } 2 ] ( O H ) 2 . H . W o l f r a m , H . A l e x a n d e r , a n d F . H o f f m a n n p r e p a r e d 
cis- a n d t r a n s - f o r m s of p la t inous d ihydroxyd ihydroxy lamine , [ P t ( N H 2 O H ) 2 ( O H ) 2 J ; 
H. Wolfram also prepared platinous oxyhydroxylaminoethylamineoxide, 
2[Pt(NH 2 OH) 2 O][Pt(NH 2 OH)(C 2 H 5 NH 2 )O] . 

S. G. Hedin prepared platinous quaterpyridinehydroxide, [Pt(C6H6N)4](OH)2 ; be also 
prepared the cis- and trans-forms of platinous dihydroxybispyridine, [Pt(C6H6N)2(OH)2] , 
as well as the dihydrate and the decahydrate. This compound in its a- and /3-forms 
was studied by H . D. K. Drew and co-workers. C. W. Blomstrand, and C. Enebuske 
described the trans-form of platinous bismethylsulphlnedihydroxide, [ ^ ( (CH 3 ) 2S I2(OH)2] ; 
C W. Blomstrand, the trans-form of platinous bisethylsulphinedihydroxide, [Pt{(CaH6)aS}a-
(OH)2] ; C. Rudelius, the trans-form of platinous bispropylsulphine dihydroxide, 
[Pt{(C3H7)aS}2(OH)2] ; C. W. Blomstrand, and H . Londahl . , platinous bis iso butylsulphine-
dihydroxide, Ll3M(C4Hp)2S)2(OH)8] ; F . G. Angell and co-workers, and H . Londahl, 
platinous blsethylenesulphinedihydroxide, [Pt{S(CaH4)2S}(OH)2]; N . S. Kurnakoff, platinous 
bistbiocarbamidebispyrldinehydroxide, [Pt(C5H5N)2{CS(NHa)2}2](OH)2 ; O. Quesneville, 
M. G. Saillard, P . Schiitzenberger, and P . Schiitzenberger and M. Gr. Saillard, platinous 
dihydroxytoluidinethylphosphitehydroxide, [Pt(C7H7NH8){P(OC2)H6)?>(OH)2 | . M. O. Sail
lard, P . Schutzenberger and M. Gr. Saillard, and Gr. Quesneville, platinous toluidine-
ethylphosphitedihydroxide, [Pt(C7H9N)P(OC2Hg)3(OH)2] ; P . Schiitzenberger, platinous 
ethylphosphitedihydroxide, rPt (CjH 5 ) g P0 8 (OH) 2 ] ; and P . Schiitzenberger and C. Fontaine, 
platinous potassium oxyphosphlte, [Pt(K 3PO 3)O], and platinous sodium oxyphosphite, 
[Pt(Na3PO3)O]. 
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§ 18. Intermediate Oxides 

According to S. M. Jorgensen,1 platinosic oxide, or platinum tritatetroxide, 
Pt 3 O 4 , is obtained by heat ing 1 part of anhydrous sod ium chloroplatinite wi th 
4 parts of dry sodium carbonate, unti l the mixture begins t o fuse. The chloro-
plat inites of potass ium and a m m o n i u m cannot be subst i tuted for t h e sod ium salt . 
The black residue which remains after treat ing t h e fused mass w i t h water , and 
with dil. nitric acid, is repeatedly washed b y decantat ion wi th ho t nitric acid, 
and finally w i th water acidified w i t h nitric acid, and is t h e n dried a t 110°. This 
ox ide is converted into plat inum black b y formic acid ; i t is no t a t tacked b y 
mineral acids, not even b y boiling aqua regia. I t s lowly loses o x y g e n a t a red-heat, 
but i t i s rapidly reduced in an a tm. of hydrogen or coal-gas, even a t t h e ordinary 
t e m p . Ju. Wohler's observations w i th this product showed t h a t i t is a mixture of 
p la t inum monox ide and dioxide, which m a y b y chance approx imate t o t h e com
posi t ion of the assumed Pt 3 O 4 . According t o E . Prost , t h e enneahydrate, 
Pt 3 O 4 - 0 JI 2 O, is formed as an intermediate s tage in the hydrolys is of a soln. of the 
nitrate , P t ( N 0 3 ) 2 . 3 P t 0 2 . 5 H 2 0 , which w h e n treated w i t h water y ie lds ye l low 
P t 0 2 . 3 H 2 0 ; and the filtrate w i th more water yie lds P t 8 O 4 ^ H 2 O / Boi l ing water 
convert s t h e original salt in to P t 5 O 1 1 - H H 2 O , which is considered t o be a mixture 
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of h y d r a t e s , a s !L. W o h l e r a lso s h o w e d t h i s t o be t h e case w i t h t h e a l leged h y d r a t e d 
p la t inos ic o x i d e . 

A c c o r d i n g t o "VV. Li. D u d l e y , 2 w h e n s p o n g y p l a t i n u m is fused w i t h s o d i u m 
d iox ide , a n d t h e p r o d u c t w a s h e d w i t h w a t e r , a ye l low s u b s t a n c e is o b t a i n e d wh ich 
i t is s u p p o s e d t o be a s o d i u m s a l t of p l a t i n u m sesqu iox ide , P t 2 O 3 . 2 N a 2 O ; w h e n 
t h e a lka l i of t h i s sa l t is n e u t r a l i z e d w i t h ac id , a n d t h e p r o d u c t w a s h e d , t h e r e 
remains platinum sesquioxide or platinum hemitrioxide, P t 2 O 3 .2H 2 O. When this 
dihydrate is h e a t e d t o 100° , i t loses n o "water ; a t 385° , i t loses 5*22 p e r c e n t , of 
w a t e r ; a n d a t 450° , i t f o rms a d a r k b r o w n , a m o r p h o u s p o w d e r of t h e a n h y d r i d e , 
P t 2 O 3 . J . J . Berze l ius s u p p o s e d t h a t t h i s ox ide is f o r m e d w h e n p o w d e r e d p l a t i n u m 
is h e a t e d w i t h a m i x t u r e of p o t a s s i u m n i t r a t e a n d h y d r o x i d e . W . L . D u d l e y r e p r e 
sen t ed t h e f o r m a t i o n of t h e c o m p o u n d b y 2 P t + 3 N a 2 0 2 = = P t 2 O 3 . 2 N a 2 O H - N a 2 O ; 
followed b y P t 2 O 3 . 2 N a 2 O + 4 C H 3 C O O H = P t 2 O 3 . 2 H 2 O 4 - 4 N a C 2 H 3 O 2 , o r else 
P t 2 O 3 . 2 N a 2 O + 4 H 2 O = P t 2 O 3 . 2 H 2 O + 4 N a O H . M. B londe l o b t a i n e d t h e d i h y d r a t e , 
b y h e a t i n g t h e t r i h y d r a t e t o 100° t o 105°. L . W o h l e r f o u n d t h a t t h e p r o d u c t 
a l w a y s r e t a i n s a b o u t 2 p e r cen t , of N a 2 O v e r y t e n a c i o u s l y , a n d i t b e h a v e s l ike a 
m i x t u r e of s o d i u m p l a t i n a t e a n d p l a t i n i c h y d r o x i d e . W . L . D u d l e y o b s e r v e d t h a t 
t h e d i h y d r a t e is r e d u c e d t o p l a t i n u m b l a c k b y boi l ing s o d i u m h y d r o x i d e a n d 
alcohol ; i t is inso lub le in n i t r i c ac id , s u l p h u r i c ac id , a n d cold, d i l . h y d r o c h l o r i c 
acid, b u t i t is d i s so lved b y h o t , cone , h y d r o c h l o r i c ac id , in t h e p r e sence of a i r , w i t h 
t h e f o r m a t i o n of p l a t i n i c ch lo r ide . 

M. B l o n d e l p r e p a r e d t h e trihydrate, P t 2 0 3 . 3 H 2 0 , b y a d d i n g a n excess of a lka l i -
lye t o a soln . of p l a t i n i s u l p h u r i c ac id , P t 2 ( O H ) 6 . ( S 0 3 ) 4 ( O H ) 2 . 8 | H 2 0 , a n d d r y i n g 
t h e we l l -washed p r o d u c t in v a c u o . T h e b r o w n t r i h y d r a t e loses a mo l . of w a t e r a t 
100° t o 105°. I t d issolves r e a d i l y in h y d r o c h l o r i c ac id t o fo rm a m i x e d soln. of 
p l a t i n o u s a n d p l a t i n i c ch lo r ides ; a n d i t a l so d isso lves s lowly in s u l p h u r i c ac id . 
M. De l ep ine p r e p a r e d t h e pentahydrate, P t 2 O 3 . 5 H 2 O , a s a n ochre-ye l low inso luble 
powder , b y t h e p r o l o n g e d a c t i o n of cold w a t e r o n t h e p o t a s s i u m sa l t of p l a t i n u m 
su lphur i c ac id , P t ( O H ) ( H S O 4 ) ( K S O 4 ) . T h e p r o d u c t r e t a i n s s o m e a lka l i , a n d 
s u l p h a t e v e r y t e n a c i o u s l y . 

L . W o h l e r a n d W . F r e y o b t a i n e d t h e h y d r a t e d h e m i t r i o x i d e , P t 2 O 3 - ^ H 2 O , 
b y t r e a t i n g a soln . of P t 2 0 3 . 3 S 0 3 . H 2 S O 4 . 1 1 5 H 2 O w i t h 2AT-NaOH, a n d boi l ing 
t h e p r e c i p i t a t e w i t h a soln . of s o d i u m c a r b o n a t e , t h e n w a s h i n g i t w i t h su lphu r i c 
acid, fol lowed b y w a t e r , a n d d r y i n g t h e p r o d u c t in v a c u o . F . M a r t i n , a n d L . W o h l e r 
and F . M a r t i n p r e p a r e d a h y d r a t e , P t 2 O 3 . n H 2 0 , b y a d d i n g solid p l a t i n u m t r i ch lo r ide 
t o a h o t soln . of s o d i u m c a r b o n a t e , o r b y d i s so lv ing t h e ch lo r ide in a 1 : 1-soln. 
of p o t a s s i u m h y d r o x i d e , a n d p r e c i p i t a t i n g w i t h ace t i c ac id . T h e h y d r a t e c a n n o t 
be p r e p a r e d b y ox id iz ing p l a t i n o u s h y d r o x i d e . T h e b r o w n h y d r a t e is d a r k e r in 
t i n t if i t be p r e c i p i t a t e d h o t . I t is n o t ox id ized b y boi l ing w i t h w a t e r t h r o u g h 
which o x y g e n is pa s sed . I t d e c o m p o s e s w h e n d e h y d r a t e d in v a c u o , so t h a t i t is 
doub t fu l if t h e a n h y d r o u s ox ide , P t 2 O 3 , h a s b e e n p r e p a r e d . T h e h y d r o x i d e d is 
solves in cone , a lka l i - lye , a n d i n cone , s u l p h u r i c ac id . Chemica l ly , i t b e h a v e s like 
an ox ide in a n i n t e r m e d i a t e pos i t i on bet-ween p l a t i n o u s a n d p l a t i n i c h y d r o x i d e s . 

R E F E R E N C E S . 
1 S. M. Jorgensen, Journ. prakt. Chetn., (2), 16. 344, 1877 ; L. "Wohler, ZeAt. anorg. Chem., 

40. 45u, 1904 ; Die paeudokatalytiache Saueratoffaktivierung dea Plotins, Karlsruhe, 1901 ; 
E. Prost, Bull. Acad. HeIg., (3), 11 . 414, 1886 ; Bull. Sac. CMm., (2), 46. 157, 1886. 

2 W. L. Dudley, Amer. Chem. Journ., 28. 69, 1902 ; M. Blondel, Ann. Chim. Phys., (8), 
6. 124, 1905 ; M. Delepine, Bull. Soc. Chim., (4), 7. 103, 1910 ; L. Wohler, ZeU. anorg. Chem., 
4O. 45O, 1904; L. Wohler and W. Frey, Zeit. Elehtrochem., 15. 133, 1909 ; I.. Wohler and 
F. Martin, Ber., 42 . 3964, 1909 ; F . Martin, Vier Oxydationaatufen dea Plattns, Karlsruhe, 
1909 ; J . J . Berzelius, Jahreaber., 9. 110, 1830. 

VOL.. X V I . R 



242 INORGANIC AND T H E O R E T I C A L CHE MIST RY 

§ 19. The Higher Oxides of Platinum 
A n h y d r o u s p la t inum diox ide , o r p lat in ic ox ide , P t O 2 , w a s o b t a i n e d b y 

J . J . Berze l ius * b y g e n t l y h e a t i n g t h e h y d r a t e — E . v o n Meye r r e c o m m e n d e d a 
p r o t r a c t e d h e a t i n g a t 175°, a n d O. B r u n c k , a t 150° . L . W o h l e r a d d e d t h a t a c o m 
p l e t e d e h y d r a t i o n w i t h o u t s o m e d e c o m p o s i t i o n is n o t poss ib le . P . Laff i t te a n d 
P . G r a n d a d a m , a n d A . B a r o n i o b t a i n e d t h e ox ide b y h e a t i n g t h e m e t a l s i n o x y g e n 
a t a h igh press .—v ide p l a t i n o u s ox ide . J . J . Berze l ius ' d iox ide o b t a i n e d b y 
h e a t i n g t h e c o m m e r c i a l n i t r a t e for 35 d a y s a t 250° t o 280° , a c c o r d i n g t o 
Li. Woh le r , c o n t a i n e d 13-82 p e r cen t , of o x y g e n w h e n t h e t h e o r e t i c a l a m o u n t is 
14-1 pe r cen t . R . A d a m s a n d co-workers , W . F . S h o r t , W . F . B r u c e , a n d 
V. Voorhees a n d R . A d a m s p r e p a r e d i t b y fus ing ch lo rop la t in i c ac id w i t h 
s o d i u m n i t r a t e a t 500° t o 550° , a n d w a s h i n g t h e p r o d u c t w i t h w a t e r t o e l i m i n a t e 
t h e n i t r a t e s . I t is u s e d a s a c a t a l y s t i n o rgan ic s y n t h e s e s , a n d i t c a n b e r e 
a c t i v a t e d b y s h a k i n g i t w i t h a i r or oxygen , b u t t h e r e is a n a c c u m u l a t i o n of 
poison in use wh ich neces s i t a t e s i t s pur i f ica t ion . E . P . Schoch o b t a i n e d t h e 
d iox ide b y a n o d i c o x i d a t i o n . J . P i a z z a o b t a i n e d a m i x t u r e of p l a t i n u m a n d i t s 
d iox ide a t t h e p l a t i n u m c a t h o d e d u r i n g a n e lec t r ic d i s cha rge i n o x y g e n ; a n d 
P . G r a n d a d a m , b y h e a t i n g t h e m e t a l i n oxygen u n d e r p ress . 

G. P . T h o m s o n a n d co -worke r s o b t a i n e d X - r a d i o g r a m s of t h e d i o x i d e . T h e 
b l a c k p o w d e r , sa id J . J . Berze l ius , loses o x y g e n w h e n h e a t e d . L . W o h l e r sa id 
t h a t t h e ox ide is c o m p l e t e l y d e c o m p o s e d i n t o p l a t i n u m a n d o x y g e n a t 450° in a n 
a t m . of c a r b o n m o n o x i d e ; a t 510° in a n a t m . of o x y g e n ; a n d a b o v e 300° in a n 
a t m . of c a r b o n d iox ide . C. M a r i e a lso n o t e d t h a t t h e sa l t is d e c o m p o s e d a t a du l l 
r e d - h e a t . L . W o h l e r sa id t h a t t h e speed of d i s soc ia t ion d e p e n d s o n t h e p r o p o r t i o n 
of w a t e r of h y d r a t i o n . T h e l a s t t r a c e s of o x y g e n a r e v e r y difficult t o r e m o v e b y a 
b las t - f lame ; i n a i r o r c a r b o n d i o x i d e t h e o x y g e n is n o t all expe l led i n a c o m b u s t i o n 
fu rnace , b u t i t c a n b e r e m o v e d b y h e a t i n g in h y d r o g e n . A c c o r d i n g t o L . W o h l e r 
a n d W . F r e y , w h e n p l a t i n u m d iox ide is h e a t e d a t 510° t o 515° , i n v a c u o , u n t i l i t s 
o x y g e n - c o n t e n t d i m i n i s h e d be low t h a t r e q u i r e d for t h e m o n o x i d e , t h e r e s idue con
t a i n e d me ta l l i c p l a t i n u m ; a n d a n e x a m i n a t i o n of t h e r e s idue i n d i c a t e d t h a t w h e n 
p l a t i n u m d i o x i d e is h e a t e d , i t d i s soc ia tes i n t o t h e m e t a l a n d a solid soln. of e i t h e r 
t h e m o n o x i d e o r s e squ iox ide i n t h e d iox ide . T h e e q u i l i b r i u m press , a r e a t t a i n e d 
t o o s lowly for m e a s u r e m e n t . T h e ox ides m a y b e h e a t e d for d a y s b e t w e e n 100° 
a n d 200° a b o v e t h e t e m p , c o r r e s p o n d i n g w i t h e q u i l i b r i u m w i t h o u t los ing o x y g e n 
p e r c e p t i b l y . T h e m e t a l t a k e s u p o x y g e n e q u a l l y s lowly. T h e d i s soc ia t ion p re s s , 
of t h e m o n o x i d e a n d s e s q u i o x i d e a r e , h o w e v e r , h i g h e r t h a n t h a t of t h e d i o x i d e . 
T h e e v o l u t i o n of o x y g e n f rom t h e d iox ide a t c o n s t a n t t e m p , b e g i n s s lowly , t h e n 
b e c o m e s v e r y r a p i d , a n d f inal ly d imin i shes g r a d u a l l y . T h e r a p i d e v o l u t i o n beg ins 
a t 514° t o 520° w h e n t h e o x y g e n c o n t e n t of t h e o x i d e h a s fal len t o 11-6 t o 12 p e r 
c e n t . I t is p r o b a b l e t h a t a s u p e r s a t u r a t e d so lu t i on of m o n o x i d e o r s e squ iox ide 
in t h e d iox ide is first f o rmed , a n d w h e n t h i s h a s r e a c h e d a c e r t a i n c o n c e n t r a t i o n 
i t d e c o m p o s e s s u d d e n l y . T h e s u b j e c t w a s s t u d i e d b y F . B e c k e r . E . v o n M e y e r 
obse rved t h a t h y d r o g e n r e d u c e s i t ene rge t i ca l ly , a n d t h a t i t ox id izes h y d r o g e n 
a t o r d i n a r y t e m p . L . W o h l e r s h o w e d t h a t t h e d i o x i d e oxid izes h y d r i o d i c ac id ; 
i t is inso luble i n d i l . a n d cone , h y d r o c h l o r i c ac id , a n d i n s u l p h u r i c ac id ; a n d i t is 
r e d u c e d t o t h e m o n o x i d e b y s u l p h u r o u s ac id , h e a t e d o n a w a t e r - b a t h , a n d t h e 
p r o d u c t s lowly passes i n t o soln . J . L a n d a u e r f o u n d t h a t s o d i u m t h i o s u l p h a t e 
co lours t h e d r y d iox ide b l a c k . L . W o h l e r o b s e r v e d t h a t t h e o x i d e is i n so lub le in 
n i t r i c ac id , a n d in a q u a reg ia ; a n d i t i s n o t r e d u c e d b y a r sen ic t r i o x i d e . E . v o n 
M e y e r sa id t h a t i t ox id izes c a r b o n m o n o x i d e a t o r d i n a r y t e m p . ; a n d L . W o h l e r , 
t h a t i t is n o t r e d u c e d b y e t h e r . A soln . of s t a n n o u s ch lo r ide i n h y d r o c h l o r i c ac id , 
on a w a t e r - b a t h , s lowly r e d u c e s t h e d i o x i d e ^ o t h e m o n o x i d e . 

A c c o r d i n g t o L . Schaffner , p u r e h y d r a t e d p l a t i n u m d iox ide c a n n o t b e p r e p a r e d 
s ince t h e p r o d u c t a l w a y s c o n t a i n s c o m p l e x s a l t s — p r e s u m a b l y a d s o r p t i o n p r o d u c t s . 
N . W . F i s c h e r sa id t h a t a h y d r a t e is p r e c i p i t a t e d b y m a g n e s i u m f rom a soln . of 
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platinic chloride ; C. Marie, t h a t t h e hydrate is formed b y the act ion of oxidizing 
agents—acid soln. of po tas s ium permanganate , d ichromate , chlorate, or ferro-
cyan ide—on p la t inum ; L . Wohler, b y heat ing plat inic nitrate t o cons tant weight 
at 380°, boiling t h e product w i t h cone, nitric acid, and drying i t a t 380° t o constant 
weight ; L . Wohler and W. Frey , b y boiling cone. soln. of plat inic chloride and 
sodium carbonate ; A . Rosenhe im, b y boil ing a soln. of plat inic chloride super
saturated wi th sodium hydroxide ; and the replacement of the chlorine in hydro-
chloroplatinic acid, H 2 P t C l 6 , b y OH-groups b y t rea tment w i th alkali hydroxide 
was s tudied b y W. Hittorf, and F . Kohlrausch. L. Wohler boiled platinic chloride 
wi th an excess of 2JV-NaOH, and neutral ized the cold soln. w i th acet ic acid w h e n the 
hydroxide H 2 P t ( O H ) 6 is precipitated as a ye l low powder, which, w h e n heated , turns 
brown and t h e n black. W h e n t h e precipitated hydroxide is boiled for a long t ime, 
it is converted in to t h e c o m p o u n d P t O 2 . 3 H 2 O , which, w h e n left over sulphuric 
acid i n a desiccator, is converted in to t h e c o m p o u n d P t O 2 . 2 H 2 O . The latter 
hydroxide , when heated a t 100°, becomes dark coloured, w i t h the formation of the 
compound P t O 2 . H 2 O , which parts wi th i ts water w i t h great difficulty. The mono-
hydrate is insoluble in aqua regia and in hydrochloric acid. 

M. Blondel , and H . Topsoe found t h a t the te trahydrate loses 2 mols . of water 
s lowly at 100° and becomes yel lowish-brown ; a t 120°, another mol. of water is g iven 
off; and at 150° , i t darkens in colour owing t o reduction. These results do no t agree 
wi th t h e observat ions of L. Wohler, w h o found t h a t w h e n the whi te hydrate pre
c ip i tated from a cold soln. is dried in air, i t is coloured s traw-yel low or nankeen-
yel low, and i t conta ins 4 mols . of water ; if precipitated from boil ing soln. , the 
product is ochre-yel low, and i t conta ins 3 mols . of water , and the same results 
are obtained if the product is dried a short t ime over calc ium chloride ; if dried 
for a long t ime over cone, sulphuric acid, or a short t ime on a water -bath , the 
product is rose-yel low or amber-brown, and conta ins 2 mols . of water ; and if 
dried for a long t ime at 100°, the colour is dark brown or deep black, and it contains 
1 mol. of water . The last mol. of water is difficult t o remove, for after 10 days 
at 180°, t h e product contained 6*3 per cent , of water ; after 8 d a y s a t 250°, 4-6 per 
cent. ; after 24 hrs. a t 410° t o 450°, 3 per cent . ; after heat ing in o x y g e n a t 400°, 
2*6 per cent . ; and it decomposes in to i ts e l ements w h e n heated in o x y g e n above 
510°. F. Becker was unable t o dehydrate t h e hydrated dioxide w i t h o u t some 
decomposi t ion. C. Marie also noted tha t the ox ide is decomposed a t a dull red-heat. 

A s jus t indicated, Li. Wohler obtained the monohydrate, P t O 2 . H 2 O , from a higher 
hydrate ; and E . v o n Meyer, by evaporat ing a m i x e d soln. of plat inic chloride and 
an excess of sod ium carbonate , t o dryness , -washing the residue w i t h h o t water, 
digest ing the solid wi th dil. acet ic acid, and t h e n washing wi th ho t water . The 
product is black. M. Blondel reported the po lymer , ( P t O 2 - H 2 O ) 5 , t o be formed by 
the act ion of boiling water for 14 d a y s o n ( P t 0 2 ) 6 . 2 H C 1 . 9 H 2 0 , and drying the 
product a t 100° t o 105°. E . v o n Meyer reported t h e hemilrihydrate, P t O 2 - I ^ H 2 O , 
to be formed b y drying a t 110° t h e product of t h e act ion of sod ium carbonate on 
platinic chloride. H . Topsoe prepared the dihydrate, P t O 2 . 2 H 2 O , b y heat ing the 
higher hydrate a t 100°, a n d i t w a s obta ined b y L. Wohler b y drying the higher 
hydrate for a long t ime over cone, sulphuric acid. J . J . Berzel ius observed tha t 
alkalies precipitate basic double salts from soln. of mos t platinic salts , but wi th 
platinic nitrate and potash- lye , t h e hydrate is first precipitated, and, after that , 
the double salt . L . P igeon hea ted a mixture of platinic chloride and sodium 
hydroxide in a sealed t u b e for m a n y hours a t 180°, and after washing the pre
cipitate w i t h water , dried i t in v a c u o a t ordinary t e m p . H . Topsoe evaporated a 
soln. of plat inic chloride m i x e d w i t h a n excess of sod ium carbonate t o dryness on 
a water-bath , washed t h e product w i t h water, t h e n -with acetic acid, and finally 
wi th h o t water . G. C. Wi t t s t e in obta ined t h e d ihydrate b y adding calc ium car
bonate t o a soln. of platinic sulphate , and washing t h e excess of calc ium carbonate 
from t h e precipitate b y acetic acid, and t h e calc ium sulphate, b y water. 
J . W . Dobereiner obta ined t h e d ihydrate by dissolving t h e alkali from sodium 
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p l a t i n a t e b y m e a n s of ace t ic ac id . M. B l o n d e l o b t a i n e d t h e p o l y m e r , w h i c h h e 
ca l led metaplatinic acid, ( P t O 2 - H 2 O ) 5 , b y t h e a c t i o n of m i n e r a l ac ids o n t h e sa l t 
N a 2 0 . 5 P t 0 2 . 9 H 2 0 , a n d h e found i t t o be s p a r i n g l y so lub le i n d i l . h y d r o c h l o r i c 
ac id . T h e d i h y d r a t e va r i e s in co lour f rom r u s t - y e l l o w t o a m b e r - b r o w n , a n d , 
a cco rd ing t o L . P igeon , t h e pa r t i c l e s a r e c rys t a l l i ne a n d po la r i ze l igh t . L . W o h l e r 
o b t a i n e d t h e trihydrate, P t O 2 . 3 H 2 O , f rom t h e h i g h e r h y d r a t e a s a p r e c i p i t a t e f rom 
boi l ing soln. ; E . P r o s t , b y a d d i n g w a t e r t o a so ln . of p l a t i n i c n i t r a t e ; b u t Li. W o h l e r 
a l w a y s found t h e p r o d u c t t o c o n t a i n s o m e bas ic n i t r a t e , a s w a s a l so t h e ca se w i t h 
t h e a n o d i c depos i t o b t a i n e d in t h e e lec t ro lys is of a so ln . of p l a t i n i c n i t r a t e in 
n i t r i c ac id . T h e colour of t h e t r i h y d r a t e r a n g e s f rom ochre-ye l low t o n a n k e e n -
yel low. E . F r e m y o b t a i n e d t h e tetrahydrate, P t O 2 . 4 H 2 O , b y boi l ing a so ln . of 
p l a t in i c ch lo r ide for a long t i m e w i t h a n excess of s o d i u m h y d r o x i d e , a n d p r e 
c ip i t a t i ng t h e h y d r a t e -with ace t i c ac id . L . W o h l e r , and, I . Bel lucc i e m p l o y e d a 
s imi lar p rocess . I . Bel lucci d i s so lved t h e d i h y d r a t e in m o l t e n p o t a s s i u m or s o d i u m 
h y d r o x i d e , a n d n e u t r a l i z e d t h e p r o d u c t "with ace t i c ac id ; a n d h e a lso n e u t r a l i z e d 
a soln. of t h e a lka l i s a l t s — K 2 P t ( O H ) 6 , o r N a 2 P t ( O H ) 6 — w i t h ace t i c ac id . M. B l o n d e l 
t r e a t e d P t ( O H ) 4 . 2 H C L w H 2 O w i t h w a t e r in a d i a lyze r . T h e co lou r of t h e t e t r a 
h y d r a t e is w h i t e . 

Li. W o h l e r obse rved t h a t h y d r o g e n does n o t r e d u c e t h e m o n o h y d r a t e p e r c e p t i b l y 
a t o r d i n a r y t e m p . , b u t w h e n feebly w a r m e d t h e r e d u c t i o n p r o c e e d s v igorous ly , 
a n d if s o m e p l a t i n o u s ox ide is p r e s e n t , s u c h a s occu r s if t h e h y d r a t e h a s b e e n 
p r e h e a t e d t o 400°, t h e r e d u c t i o n p roceeds r a p i d l y a t o r d i n a r y t e m p . , u n t i l i t is 
r e t a r d e d b y t h e p r o t e c t i v e a c t i o n of t h e p l a t i n u m f o r m e d o n t h e sur faces of t h e 
g ra ins . T h e h y d r a t e s lower t h a n t h e d i h y d r a t e m a k e e l ec t ro ly t i c g a s e x p l o d e , b u t 
t h e t r i h y d r a t e on ly glows in t h e gas . T h e d e c o m p o s i t i o n of h y d r o g e n d i o x i d e p r o 
ceeds s lowly in t h e p re sence of t h e h y d r a t e d d iox ide , a n d t h i s e v e n in ac id ic or 
a lka l ine boi l ing soln. w h e n s t i r r ed . T h e f r e sh ly -p rec ip i t a t ed h y d r a t e w a s f o u n d b y 
W . H . W a h l , C. Mar ie , a n d Li. W o h l e r t o b e so lub le in cone , h y d r o c h l o r i c ac id , 
b u t a f te r be ing d r i e d o n a w a t e r - b a t h , i t is n o longer c o m p l e t e l y so lub le . L . W o h l e r 
obse rved t h a t d i s so lu t ion occurs i m m e d i a t e l y if t h e h y d r a t e h a s b e e n r e d u c e d 
w i t h s t a n n i c ch lor ide , or w i t h s u l p h u r o u s ac id . W . B e r s c h o b s e r v e d t h a t t h e 
d i h y d r a t e p r o d u c e s a n a lka l ine r e a c t i o n w i t h a soln. of p o t a s s i u m iod ide , b u t i t 
h a s n o p e r c e p t i b l e a c t i o n o n soln. of p o t a s s i u m ch lor ide or b r o m i d e . W . H . W a h l 
found t h a t t h e f r e sh ly -p rec ip i t a t ed h y d r a t e is so luble i n s u l p h u r i c ac id , a n d 
\ A . W o h l e r a d d e d t h a t if t h e h y d r a t e h a s b e e n d r i ed o n a w a t e r - b a t h , d i s so lu t i on 
is i n c o m p l e t e . C. Mar ie sa id t h a t t h e h y d r a t e is n o t p e r c e p t i b l y so lub le i n di l . 
su lphu r i c a c i d — e x c e p t in t h e p r e s e n c e of r e d u c i n g a g e n t s l ike s u l p h u r o u s ac id 
or a lcohol . I f t h e h y d r a t e d d i o x i d e b e h e a t e d w i t h cone , s u l p h u r i c ac id , i t loses 
w a t e r , a n d d a r k e n s in colour . F o r t h e c o m p o u n d w i t h a m m o n i a , vide infra, ful
m i n a t i n g p l a t i n u m . W . H . W a h l o b s e r v e d t h a t t h e f r e s h l y - p r e c i p i t a t e d h y d r a t e 
is soluble in n i t r i c ac id , b u t L . W o h l e r a d d e d t h a t a f te r t h e h y d r a t e h a s b e e n d r i e d 
on a w a t e r - b a t h , i t b e c o m e s in so lub le i n t h a t ac id . W . H . W a h l o b s e r v e d t h a t a 
di l . a q . soln. of p h o s p h o r i c ac id d isso lves a sma l l p r o p o r t i o n of t h e h y d r a t e d d i o x i d e 
in t h e cold, a n d m u c h m o r e w h e n h e a t e d ; t h e so lub i l i ty a l so inc reases a s t h e cone , 
of t h e ac id is inc reased . T h e h y d r a t e d d i o x i d e is so lub le i n fo rmic ac id , a n d v e r y 
spa r ing ly soluble i n ace t i c ac id . Bo i l ing ace t i c ac id g r a d u a l l y d e c o m p o s e s t h e 
h y d r a t e d d iox ide . J . W . D o b e r e i n e r , E . F r e m y , a n d H . T o p s o e sa id t h a t di f ferent 
r e p o r t s a s t o t h e so lven t a c t i o n of a ce t i c ac id a r e b a s e d o n differences i n t h e deg ree 
of h y d r a t i o n of t h e s p e c i m e n u n d e r o b s e r v a t i o n . T h e b e s t s o l v e n t for t h e h y d r a t e d 
d i o x i d e w a s f o u n d b y W . H . W a h l t o b e oxa l ic ac id . D i s s o l u t i o n t a k e s p l ace 
r a p i d l y e v e n i n t h e cold, a n d w h e n a i d e d b y h e a t p l a t i n i c o x a l a t e is f o r m e d , a n d 
s o m e c a r b o n d iox ide is evo lved o w i n g t o t h e d e c o m p o s i t i o n of t h e ac id . IJ. W o h l e r 
a l so f o u n d t h a t if boi led for 4 h r s . w i t h iV-soln. of oxa l ic ac id , t h e h y d r a t e d d i o x i d e 
is r e d u c e d t o m e t a l . W . B e r s c h o b s e r v e d n o r e a c t i o n w i t h p o t a s s i u m t h i o c y a n a t e . 
R . A d a m s a n d co -worke r s , a n d F . D . A g u i r r e c h e d i scussed t h e u se of p l a t i n i c ox ide 
a s a c a t a l y s t i n o rgan i c h y d r o g e n a t i o n s , e t c . D i l . a q . soln . of s o d i u m h y d r o x i d e , 
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a n d , b e t t e r s t i l l , p o t a s s i u m h y d r o x i d e d isso lve t h e h y d r a t e a t o r d i n a r y t e m p . 
I J . W o h l e r f o u n d t h a t t h e h y d r a t e d d iox ide acce l e r a t e s t h e d e c o m p o s i t i o n of h o t 
soln. of p o t a s s i u m p e r m a n g a n a t e , a n d w h e n boi led w i t h a cone . so ln . of p l a t i n i c 
ch lo r ide i n t h e p r e sence of ace t i c ac id , t h e h y d r a t e d d i o x i d e is r e d u c e d t o m e t a l . 
H . K a u t s k y a n d W . B a u m e i s t e r s t u d i e d t h e a d s o r p t i o n of t h e [ P t ( O H ) 6 ] " - i o n s 
b y t h o r i u m h y d r o x i d e gel ; a n d A . R o s e n h e i m , t h e a c t i o n of p l a t i n i c h y d r o x i d e 
o n t u n g s t a t e s . 

B . G e r d e s p r e p a r e d p lat in ic h e x a m m i n o h y d r o x i d e , [ P t ( N H g ) 6 ( O H ) 4 ] , b y 
boi l ing t h e ch lo r ide w i t h a n eq . q u a n t i t y of s i lver ox ide , a n d cool ing t h e filtered 
l iquid . T h e w h i t e h e x a g o n a l p l a t e s a r e s p a r i n g l y so luble i n w a t e r ; t h e soln . h a s 
a n a lka l ine r e a c t i o n ; i t d e c o m p o s e s a m m o n i u m s a l t s ; a b s o r b s c a r b o n d iox ide 
f rom t h e a i r t o f o r m a c a r b o n a t e ; a n d fo rms s a l t s w i t h ac ids . 

C. G e r h a r d t p r e p a r e d p lat in ic t e t r a h y d r o x y d i a m m i n e , [ P t ( N H 3 ) 2 ( O H ) 4 ] , b y 
t h e a c t i o n of a m m o n i a o n a boi l ing soln . of t h e c o r r e s p o n d i n g n i t r a t e , cool ing 
t h e l iqu id , w a s h i n g t h e p r e c i p i t a t e , a n d d r y i n g a t 130°. T h e ye l low, macrocrys ta l l ine 
p o w d e r is n o t c h a n g e d a t 130° ; i t d e c r e p i t a t e s a t a h ighe r t e m p , los ing w a t e r a n d 
a m m o n i a , a n d l eav ing p l a t i n u m b e h i n d . I t is s ca rce ly so luble in w a t e r , b u t 
soluble in ho t , d i l . a c ids ; boi l ing p o t a s h - l y e does n o t d issolve o r d e c o m p o s e t h e 
c o m p o u n d . I t w a s s t u d i e d b y W . Odl ing , O. We l t z i en , H . K o l b e , C. G r i m m , a n d 
P . T . CIeve. B . E . D i x o n p r e p a r e d s i lver p lat in ic h y d r o x y t r i a m i d o d i a m m i n o -
hydroxide , [ A g 3 { P t ( N H 3 ) 2 ( N H 2 ) 3 ( O H ) } 2 ] ( O H ) 3 . 

J . J a c o b s e n p r e p a r e d p la t in ic d e c a h y d r o x y a m m i n e , [ N H 3 P t ( O H ) 5 J 2 , b y 
p o u r i n g a n excess of a m m o n i a i n t o a soln . of d i c h l o r o p l a t i n i c ac id . T h e l iqu id 
t u r n s a d a r k colour , a n d finally p r e c i p i t a t e s a b r o w n , flocculent m a s s c o n t a i n i n g n o 
ch lor ine a n d r e s e m b l i n g ferr ic h y d r o x i d e . W a s h e d w i t h boi l ing w a t e r u n t i l free 
f rom a m m o n i a a n d d r i ed , t h i s p r e c i p i t a t e p r e s e n t s a c o n c h o i d a l s t r u c t u r e . I f 
dr ied a t 100° a n d t h e n ove r s u l p h u r i c ac id , i t r e h y d r a t e s w i t h s u c h a v i d i t y t h a t t h e 
pa r t i c l e s j u m p a b o u t . W h e n i t is h e a t e d g e n t l y a b o v e 250° , t h e c o m p o u n d b l ackens , 
a n d finally exp lodes w i t h s o m e v io lence , g iv ing s p o n g y p l a t i n u m , n i t r o g e n , o x y g e n , 
a n d w a t e r v a p o u r . I f p y r i d i n e is e m p l o y e d in p l ace of a m m o n i a , a s imi la r d e t o n a t 
ing c o m p o u n d is fo rmed , n a m e l y , p la t in ic decahydroxypyr id ine , C 5 H 5 N [ P t ( O H ) 5 ] 2 . 
T h e f u l m i n a t i n g c o m p o u n d is eas i ly so luble i n h y d r o c h l o r i c ac id , a n d i t s c o m 
pos i t ion c o r r e s p o n d s w i t h ( P t ( O H ) 5 J 2 ( N H 3 ) , i t loses w a t e r w h e n h e a t e d a t 220°, 
0 mols . be ing r e m o v e d . 

T h e d i h y d r a t e P t O 2 . 2 H 2 O c a n be f o r m u l a t e d a s t h e t e t r a h y d r o x i d e , P t ( O H ) 4 , 
a n d M. B l o n d e l a d d e d t h a t s ince t w o of t h e h y d r o x y l g r o u p s a r e bas ic , a n d t w o 
acidic , t h e d i h y d r a t e c a n be r e g a r d e d a s a d ihydroxypla t in ic ac id , H 2 P t O 2 ( O H ) 2 , 
fo rming in t h e o n e case p o t a s s i u m p l a t i n a t e , K 2 P t O 2 ( O H ) 2 . 2 H 2 O , a n d in t h e o t h e r 
case H 2 P t O 2 ( S O 4 ) . 3 H 2 O . T h i s s u b j e c t w a s d i scussed b y I . Bel lucci , a n d H . Topsoe . 
I . Bel lucci r e g a r d e d t h e t e t r a h y d r a t e a s a h e x a h y d r o x y p l a t i n i c ac id , H 2 P t ( O H ) 6 , 
in -which t h e s ix ch lo r ine a t o m s of h y d r o c h l o r o p l a t i n i c ac id , H 2 P t C l 6 , h a v e been 
r ep laced b y s ix h y d r o x y 1-groups. M. B l o n d e l sa id t h a t before d r y i n g , t h e t e t r a 
h y d r a t e c o n t a i n s t h e g r o u p P t ( O H ) 4 , a n d a f t e r d r y i n g i t is n o t t o be r e g a r d e d a s 
P t ( O H ) 4 . 2 H 2 0 , b u t r a t h e r a s H 2 P t ( O H ) 6 . S. W . P e n n y c u i k obse rved t h e ac id 
in soln. of col loidal p l a t i n u m . 

W . J . P o p e a n d S. J . P e a c h e y p r e p a r e d t r imethy l p lat in ic hydrox ide , 
( C H 3 ) 3 P t ( O H ) , b y boi l ing a n a c e t o n e soln . of t h e iod ide w i t h s i lver h y d r o x i d e . 

Seve ra l o b s e r v e r s h a v e n o t e d t h e f o r m a t i o n of p o t a s s i u m p la t inates , t h u s , 
H . D a v y , 2 a n d K . A. H o f m a n n a n d H . H i e n d l m a i e r f o u n d t h a t t h e ye l low p o w d e r 
o b t a i n e d b y t h e c o m b u s t i o n of a p l a t i n u m - p o t a s s i u m a l loy b e h a v e d l ike a p l a t i n a t e ; 
a n d S. T e n n a n t o b t a i n e d b y t h e a c t i o n of fused p o t a s s i u m n i t r a t e — ( i ) a b rown 
inso luble p r o d u c t c o n t a i n i n g a sma l l p r o p o r t i o n of p o t a s s i u m oxide , a n d (ii) a b r o w n 
soluble p r o d u c t . J . J . Berze l ius a d d e d t h a t w h e n p o t a s s i u m n i t r a t e a n d h y d r o x i d e 
a re fused w i t h p l a t i n u m , a n d t h e p r o d u c t w a s h e d w i t h w a t e r , t h e r e r e m a i n s a 
p a r t l y p u r p l e , a n d p a r t l y ye l low ox ide w h i c h d isso lves w i t h difficulty in hydroch lo r i c 
acid l e a v i n g a r e s idue of p l a t i n u m . W h e n p o t a s s i u m c h l o r o p l a t i n a t e is boi led w i t h 
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a n excess of p o t a s h - l y e , t h e r e is fo rmed a ye l low l iqu id w h i c h d r i e s t o a sca r l e t 
m a s s . W h e n t h i s p r o d u c t is h e a t e d n o t q u i t e t o r edness , a n d t h e excess of p o t a s s i u m 
h y d r o x i d e a n d chlor ide a re w a s h e d ou t , t h e r e r e m a i n s a rus t -ye l low, col loidal 
p l a t i n a t e wh ich is coagu la t ed b y t h e a d d i t i o n of a sa l t . I t c o n t a i n s 7 p e r cen t , 
of p o t a s s i u m ox ide ; hyd roch lo r i c ac id , a n d h o t s u l p h u r i c a n d n i t r i c a c i d s r e m o v e 
t h e a lka l i ; cone , hyd roch lo r i c ac id slowly c o n v e r t s i t i n t o p o t a s s i u m ch lo ro -
p l a t i n a t e , a n d p la t in ic ch lor ide ; a t a r e d - h e a t , t h e p l a t i n a t e pas se s i n t o p l a t i n i t e 
b y t h e loss of oxygen ; i t d e t o n a t e s v io l en t l y w h e n h e a t e d w i t h c o m b u s t i b l e 
m a t t e r s . 

M. Blonde l d issolved f re sh ly -p rec ip i t a t ed , h y d r a t e d p l a t i n u m d i o x i d e in cone , 
po t a sh - lye , e v a p o r a t e d t h e d e c a n t e d l iquor o v e r s u l p h u r i c ac id , a n d d r i e d t h e ye l low 
c ru s t in a i r a n d t h e n in v a c u o . T h e c o m p o s i t i o n ag reed w i t h t h a t of p o t a s s i u m 
plat inate, K 2 P t O 3 . 3 H 2 O . W h e n a n ac id is a d d e d t o t h e a q . soln . of p o t a s s i u m 
p l a t i n a t e i t p r ec ip i t a t e s h y d r a t e d p l a t i n u m d iox ide . T h e soln . is s t a b l e w h e n 
c o n c e n t r a t e d a n d in t h e p resence of a n excess of a lka l i - lye . W h e n d r i e d a t 110°, 
p o t a s s i u m p l a t i n a t e passes i n t o p o t a s s i u m hexahydroxyp la t ina te , K 2 P t ( O H ) 6 . 
I . Bcllucci a n d N . P a r r a v a n o r e p o r t e d t h a t t h e go lden ye l low c ry s t a l s , o b t a i n e d 
b y seeding t h e a q . soln. w i t h t h e c o r r e s p o n d i n g s t a n n i c sa l t , a r e t r i g o n a l , w i t h 
t h e ax ia l r a t i o a : c = l : 1-9952, a n d <x=69° 1 1 ' 1 4 " . T h e ( l l l ) - c l e a v a g e is g o o d ; 
a n d t h e d o u b l e re f rac t ion is pos i t ive . T h e sa l t loses 0 3 0 p e r c e n t , of w a t e r a t 
160° ; 0-37 pe r cent . , a t 200°. P . Niggl i a n d W . N o w a c k i , a n d H . Seifer t s t u d i e d 
t h e c rys t a l s . Accord ing t o I . Bel lucci , d e c o m p o s i t i o n beg ins a b o u t 160°, a n d a t 
a h ighe r t e m p , t h e sa l t decomposes i n t o p o t a s s i u m h y d r o x i d e a n d p l a t i n u m . 
T h e sa l t fo rms a v e r y a lka l ine soln. w i t h w a t e r , a n d t h e e lec t r ica l c o n d u c t i v i t y 
of a soln. c o n t a i n i n g a n eq . of t h e sa l t , ^ K 2 P t ( O H ) 6 , in v l i t res of w a t e r a t 25°, is : 

v . 3 2 64 128 256 512 1024 
A . . 93-7 97-6 1 0 2 1 105-5 109-6 1 1 3 - 6 - A 0 0 — 117-4 

T h e t r a n s p o r t n u m b e r of t h e a n i o n P t ( O H ) 6 is 43-1 . Ace t i c ac id p r e c i p i t a t e s 
H 2 P t ( O H ) 6 f rom t h e a q . soln. ; a n d s i lver a n d t h a l l i u m n i t r a t e s p r e c i p i t a t e t h e 
co r r e spond ing sa l t s . T h e sa l t is inso lub le in a lcohol . M. B londe l , a n d I . Bel lucci 
p r e p a r e d s o d i u m hexahydroxyp la t ina te , N a 2 P t ( O H ) 6 , i n a s imi la r m a n n e r . W h e n 
t h e clear , a lka l ine soln. is k e p t a few d a y s i t b e c o m e s col loidal , a n d p r e c i p i t a t e s 
N a 2 0 . 3 P t O 2 . 6 H 2 O ; a n d if t h e soln. is d ia lyzed , i t fo rms a soln. w h i c h o n e v a p o r a 
t ion y ie lds insoluble s o d i u m p e n t a p l a t i n a t e . I . Bel lucci p r e p a r e d s i lver h e x a 
hydroxyplat inate , A g 2 P t ( O H ) 6 , b y a d d i n g a n excess of a soln. of s i lver n i t r a t e t o 
a soln. of t h e p o t a s s i u m sal t , w a s h i n g t h e p r e c i p i t a t e b y d e c a n t a t i o n , a n d d r y i n g 
i t on a p o r o u s t i le ; a t 100°, t h e p a l e ye l lowish -whi t e p o w d e r b e c o m e s superf ic ia l ly 
b r o w n w h e n exposed t o l igh t for a long t i m e . I t is inso lub le in w a t e r ; a ce t i c 
acid p r e c i p i t a t e s H 2 P t ( O H ) 6 f rom t h e a q . soln . T h e a q . soln . c a n b e w a s h e d 
w i t h o u t decompos i t i on . I . Bel lucci a l so p r e p a r e d tha l lous h e x a h y d r o x y p l a t i n a t e , 
T l 2 P t ( O H ) 6 , b y t h e m e t h o d e m p l o y e d for t h e s i lver sa l t . 

G. R o u s s e a u p r e p a r e d t w o s o d i u m p la t inates w i t h N a 2 O : P t O 2 : H 2 O = 
2-33 : 87-02 : 10-65, a n d 5 - 3 4 : 8 6 - 6 9 : 7 - 9 7 . H e s a i d : a m o r p h o u s s o d i u m 
p l a t i n a t e , fo rmed b y t h e a c t i o n of p l a t i n i c ch lo r ide o n s o d i u m h y d r o x i d e , d o e s n o t 
c rys ta l l ize even a t a t e m p , sufficient t o vo la t i l i ze t h e excess of a lka l i . T h e c r y s t a l 
lized sa l t can , howeve r , r e a d i l y b e o b t a i n e d b y h e a t i n g a m i x t u r e of e q u a l p a r t s of 
s o d i u m h y d r o x i d e a n d ch lor ide i n a p l a t i n u m c ruc ib le a t t h e m . p . of c o p p e r for 
2 h r s . I n o r d e r t o a v o i d t h e d e s t r u c t i o n of t h e c ruc ib le , i t is a d v i s a b l e t o 
a d d finely-divided p l a t i n u m t o t h e m i x t u r e . I f t h e p l a t i n a t e w h i c h f o r m s is con
t i n u a l l y s t i r r e d i n t o t h e m o l t e n m a s s , i t s e p a r a t e s i n b rowni sh -ye l low, mic roscop ic 
lamellae, w h i c h h a v e a feeble a c t i o n o n p o l a r i z e d l i g h t a n d d i s so lve r e a d i l y in 
h y d r o c h l o r i c ac id . If, howeve r , t h e p l a t i n a t e is a l lowed t o col lec t i n a r i n g a t t h e 
su r face of t h e fused m a s s , i t f o rms m u c h l a r g e r r e d d i s h - b r o w n h e x a g o n a l lamellee, 
w h i c h d i s so lve w i t h difficulty i n h y d r o c h l o r i c ac id . T h e s e p l a t i n a t e s b e c o m e 
a n h y d r o u s a t 200° t o 300° , a n d a t a du l l - r ed h e a t d e c o m p o s e w i t h s e p a r a t i o n of 
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meta l l i c p l a t i n u m a n d s o d i u m h y d r o x i d e . T h e s t a b i l i t y of t h e p l a t i n a t e s is of t h e 
s a m e o r d e r a s t h a t of t h e m a n g a n a t e s a n d f e r r a t e s , a n d t h e c o m p o s i t i o n of t h e 
l a t t e r i s a l m o s t i den t i ca l "with t h a t of t h e c o r r e s p o n d i n g p l a t i n u m c o m p o u n d s . 

M. JBlondel f o u n d t h a t r e d , inso luble scales of sodium metaplatinate, or s o d i u m 
pentaplat inate , N a 2 0 . 5 P t 0 2 . 9 H 2 0 , a r e fo rmed w h e n a c lear , a lka l ine soln . of 
s o d i u m h e x a h y d r o x y p l a t i n a t e is d i a lyzed for s o m e d a y s , a n d t h e n e v a p o r a t e d ove r 
s u l p h u r i c ac id , a n d d r i e d in v a c u o . M. B l o n d e l a lso found t h a t if t h e c lear , a lka l ine 
soln. of t h e h e x a h y d r o x y p l a t i n a t e is k e p t for s o m e d a y s , i t b e c o m e s col lo idal , a n d 
t h e n d e p o s i t s r edd i sh -ye l low, p u l v e r u l e n t s o d i u m tr iplat inate , N a 2 0 . 3 P t O 2 . 6 H 2 O . 
H . G. S o d e r b a u m o b t a i n e d t h e s a m e sa l t b y m e l t i n g s o d i u m c h l o r o p l a t i n a t e w i t h 
a n e q u a l w e i g h t of s o d i u m h y d r o x i d e , e x t r a c t i n g t h e cold m a s s w i t h w a t e r , n e u t r a l i z 
ing t h e l iqu id -with d i l . h y d r o c h l o r i c ac id t o p r e c i p i t a t e t h e p l a t i n a t e , w a s h i n g 
t h e p r o d u c t b y suc t ion , a n d d r y i n g i t b y p r e s s u r e b e t w e e n filter-paper ; a n d 
J . W . D d b e r e i n e r e x p o s e d a c lea r m i x e d soln . of s o d i u m c a r b o n a t e a n d h y d r o -
ch lo rop la t in ic ac id t o s u n l i g h t for s o m e d a y s , or h e a t e d t h e m i x e d soln. t o 100°, 
a n d o b t a i n e d a redd i sh-ye l low, p u l v e r u l e n t , p a r t l y c rys t a l l i ne p r e c i p i t a t e of t h e 
t r i p l a t i n a t e . I f t h e soln. of t h e t w o sa l t s a r e u sed in as c o n c e n t r a t e d a s t a t e as 
possible , t h e m i x t u r e boi led d o w n t o d r y n e s s , a n d t h e res idue w a s h e d w i t h w a t e r , 
a d e n s e r p r e c i p i t a t e is o b t a i n e d , h a v i n g m o r e of a n ochre-ye l low colour . 
J . W . D o b e r e i n e r sa id t h a t a t a r e d - h e a t t h e s a l t first g ives off w a t e r , a f t e r w a r d s 
oxygen gas , a n d leaves a b l a c k r e s idue , f rom w h i c h t h e s o d a m a y b e d i s so lved o u t 
by w a t e r . T h e res idua l b l a c k p o w d e r a p p e a r s t o be a m i x t u r e of p l a t i n u m a n d 
p l a t in i c ox ide , s ince h y d r o c h l o r i c ac id e x t r a c t s p l a t i n i c ox ide . F o r m i c ac id , w i t h 
t h e a id of h e a t , c o n v e r t s s o d i u m p l a t i n a t e i n t o p l a t i n u m b lack , c a u s i n g a t t h e s a m e 
t i m e a b r i s k e v o l u t i o n of c a r b o n d i o x i d e a n d f o r m a t i o n of s o d i u m f o r m a t e . H e a t e d 
aq . soln. of oxa l ic ac id d isso lve s o d i u m p l a t i n a t e w i t h e v o l u t i o n of c a r b o n d iox ide , 
fo rming a d a r k l iquid , w h i c h , o n cool ing, first b e c o m e s g r e e n a n d t h e n d a r k b lue , 
a n d d e p o s i t s coppe r - co lou red need le s of p l a t i n o u s o x a l a t e . Ace t i c a c i d w i t h d r a w s 
all t h e s o d a f rom s o d i u m p l a t i n a t e t o g e t h e r -with a s m a l l q u a n t i t y of p l a t i n i c ox ide , 
a n d l eaves ochre -ye l low h y d r a t e d p l a t i n i c ox ide . DiI . n i t r i c acid d issolves i t eas i ly 
a n d c o m p l e t e l y , fo rming a d e e p ye l low l iqu id , w h i c h f o r ms , w i t h n i t r a t e of si lver, 
a ye l low p r e c i p i t a t e , so lub le in n i t r i c ac id . DiI . o x y g e n - a c i d s e x t r a c t t h e soda 
w i t h o u t d i s so lv ing t h e p l a t i n i c o x i d e ; f rom t h e d e n s e r ochre-ye l low c o m p o u n d , 
s t r o n g n i t r i c ac id d isso lves o u t n o t h i n g b u t s o d a . 

P l a t i n u m is a t t a c k e d b y t h e a lka l i ne e a r t h o x i d e s — b y ca l c ium ox ide leas t , 
a n d b y b a r i u m ox ide m o s t ; p l a t i n u m c ruc ib les a r e a t t a c k e d b y fused b a r i u m 
n i t r a t e . J . J . Berze l ius m i x e d a soln . of a p l a t i n i c s a l t w i t h a l a rge excess of b a r y t a 
a n d o b t a i n e d b a r i u m plat inate a s a l i gh t ye l low p o w d e r w h i c h a t a r e d - h e a t g ives 
a m i x t u r e of b a r y t a a n d p l a t i n u m . G. R o u s s e a u o b s e r v e d t h a t w h e n b a r i u m oxide , 
mixed w i t h a n e q u a l q u a n t i t y of t h e ch lo r ide o r b r o m i d e , is h e a t e d for severa l 
hou r s a t 1100° i n a n o p e n p l a t i n u m cruc ib le , a c o n s i d e r a b l e q u a n t i t y of c rys ta l l i zed 
b a r i u m p l a t i n a t e is f o r m e d . I t h a s t h e c o m p o s i t i o n 3 B a O - P t O 2 , a n d is m o r e 
read i ly o b t a i n e d in c r y s t a l s b y first p r o d u c i n g t h e a m o r p h o u s p l a t i n a t e b y h e a t i n g 
p la t in ic ch lo r ide w i t h b a r i u m ox ide , a n d t h e n a d d i n g a sufficient q u a n t i t y of 
b a r i u m ch lo r ide o r b r o m i d e a n d h e a t i n g a t t h e m e l t i n g p o i n t of c o p p e r . T h e 
a l k a l i n i t y of t h e m i x t u r e h a s g r e a t inf luence on t h e c r y s t a l l i z a t i o n . T h e c r y s t a l s 
a re p r i s m s w i t h h e x a g o n a l bases , a n d a r e inso lub le in ace t i c ac id , b u t d issolve in 
hyd roch lo r i c ac id . A t a n o r a n g e - r e d h e a t , i n p r e sence of b a r i u m ch lo r ide , t h e 
p l a t i n a t e d e c o m p o s e s a n d m e t a l l i c p l a t i n u m s e p a r a t e s . I f t h e p r o p o r t i o n of b a r i u m 
oxide e m p l o y e d is less t h a n 3O p e r c e n t . , t h e p r o d u c t is b a r i u m p l a t i n a t e , B a P t O 3 . 
H . Topsoe o b t a i n e d t h e tetraht/drate, B a P t 0 3 . 4 H 2 0 , b y boi l ing a m i x t u r e of a soln. 
of h y d r o c h l o r o p l a t i n i c ac id a n d b a r i u m h y d r o x i d e . T h e p r e c i p i t a t e c o n t a i n s some 
ch lor ide . Di I . so ln . fu rn i sh ye l lowish -whi t e scales , a n d cone , soln. , s t r aw-ye l low, 
microscopic , p l u m o s e o r s t e l l a r c r y s t a l a g g r e g a t e s . T h e sa l t is n o t c h a n g e d a t 
100°, b u t a t 300° t o 400° i t f o r m s t h e d a r k b r o w n monohydrcUe, B a P t O 3 . H 2 O , 
which is in so lub le in di l . n i t r i c ac id . T h e t e t r a h y d r a t e is spa r ing ly soluble in w a t e r , 
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b a r y t a w a t e r , o r sod a- lye ; i t is soluble in ac ids , b u t cold ace t i c ac id h a s n o a c t i o n , 
wh i l s t t h e h o t ac id forms b a r i u m a c e t a t e a n d h y d r a t e d p l a t i n u m d i o x i d e . 

For the tin platirtcU.es, vide 7. 46, 14 ; the vanadium platinates, 9. 54, 6 ; chromium 
platinates, 11. 60, 15 and 1 6 ; the molybdenum platinates, 11. 61, 11 ; and the tungsten 
platinates, 11. 62, 12. 

Accord ing t o E . P r o s t , 3 a n ox ide , P t 5 O 1 I - I l H 2 O , is o b t a i n e d b y boi l ing a soln . 
of h y d r a t e d p l a t i n u m d iox ide i n cone , n i t r i c ac id . "Lt. W o h l e r cou ld n o t p r e p a r e 
t h i s p r o d u c t , a n d cons idered i t t o b e a m i x t u r e of dif ferent h y d r a t e d ox ide s . 

Ja. Woh le r 4 a n d co-workers , C. Mar ie , M. Ie B l a n c , a n d R . R u e r s h o w e d t h a t 
t h e ox ide film which w a s obse rved b y F . Kohlrausch t o f o r m o n t h e a n o d e d u r i n g 
t h e electrolysis of a soln. of p l a t i n i c ch lo r ide is poss ib ly p la t inum trioxide, P t O 3 ; 
a n d t h a t t h e s a m e film is fo rmed w h e n t h e m e t a l b e c o m e s pas s ive . E . H a b e r a n d 
S. Gr inbe rg showed t h a t i t l i be r a t e s iod ine f rom p o t a s s i u m iod ide . A c c o r d i n g t o 
Li. W o h l e r a n d F . M a r t i n , w h e n t h e ye l low soln. of h y d r a t e d p l a t i n u m d i o x i d e in 
2 iV-KOH is oxidized anod ica l ly wh i l s t t h e soln . is well-cooled, t h e a n o d e soon 
becomes covered w i t h a go lden ye l low, a m o r p h o u s depos i t , w h i c h peels off i n t h i n , 
si lky p l a t e s . I t is po tas s ium plat in ic decox ide , K 2 0 . 3 P t 0 3 . T h e t r i o x i d e c a n be 
o b t a i n e d from t h i s sa l t b y t r e a t m e n t w i t h ice-cold 0-5iV-acetic ac id . T h e r edd i sh -
b rown p r o d u c t c o n t a i n e d s l igh t ly less o x y g e n t h a n t h a t n e c e s s a r y for t h e t r i 
oxide , owing t o t h e fac t t h a t i t r e a d i l y p a r t s w i t h s o m e of i t s o x y g e n a s soon as 
all t h e alkal i h a s been r e m o v e d . O n k e e p i n g , t h e p e r c e n t a g e of o x y g e n g r a d u a l l y 
decreases , b u t i t n e v e r falls t o t h a t n e c e s s a r y for t h e d iox ide , p r o b a b l y because a 
solid solut ion of t h e t r i o x i d e in t h e d iox ide is fo rmed . P l a t i n u m t r i o x i d e is n o t 
a c t e d on b y di l . su lphur i c , n i t r i c , o r ace t i c ac ids . I t s lowly l i be r a t e s ch lo r ine f rom 
dil. hydroch lo r ic ac id . S u l p h u r o u s ac id d issolves i t w i t h t h e f o r m a t i o n of a co lour 
less complex . Cone, s u l p h u r i c a n d n i t r i c ac ids s lowly d e c o m p o s e d i t w i t h t h e fo rma
t ion of t h e d iox ide . O n g e n t l y h e a t i n g , i t g ives t h e d iox ide . I n t h e co ld i t h a s n o 
ac t ion on alcohol or ace t i c ac id . T h e o x i d a t i o n w h i c h t a k e s p lace o n w a r m i n g is 
due t o t h e d iox ide w h i c h is fo rmed . I t does n o t d e c o m p o s e i n t o h y d r o g e n d iox ide , 
a n d m u s t the re fore b e c lassed a s a p o l y o x i d e or p e r o x i d e of p l a t i n u m of t h e 
cons t i t u t ion 

G. G r u b e , 5 in his s t u d y of t h e b e h a v i o u r of t h e o x y g e n e l ec t rode , f o u n d t h a t 
po t en t i a l s from 1*5 vo l t s d o w n w a r d s a r e d u e t o solid soln . of p l a t i n u m t r i o x i d e 
in p l a t i n u m dioxide , or of p l a t i n u m d i o x i d e i n p l a t i n u m m o n o x i d e . S ince , h o w e v e r , 
p l a t i n u m elec t rodes c a n b e po la r i zed u p t o p o t e n t i a l s of 2 vo l t s , G. G r u b e sugges t ed 
t h a t a n u n k n o w n p la t inum tetroxide, P t O 4 , is f o rmed . 
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§ 20. Platinum Fluorides 
H. Moissan x found t h a t fluorine free from hydrogen fluoride does not a t tack 

plat inum below 100°, and combination does not readily occur below 500° to 600°. 
If hydrogen fluoride is present, the reaction occurs more readily even in the case of 
liquid hydrogen fluoride sa tura ted with fluorine. He prepared platinum difluoride, 
or platinous fluoride, P t F 2 , together with the tetrafluoride, by heating plat inum 
wire to 500° or 600° in a current of fluorine. C. Poulenc observed tha t some 
difluoride is formed when ammonium fluoplatinate is heated over 300°. According 
to H. Moissan, the tetrafluoride is soluble in water, bu t the difluoride remains 
at tached to the surface of the metal as an insoluble, green layer. On ignition, i t 
decomposes into fluorine and plat inum. H . Moissan prepared platinous phospno-
pentafluoride. 

J . J. Berzelius reported t h a t when an aq. soln. of potassium fluoride is added 
to an aq. soln. of platinic chloride, free from an excess of acid, as long as a pre
cipitate continues to form, and the filtered liquid evaporated, platinic fluoride may 
be extracted from the mass by means of alcohol—potassium chloroplatinate remains. 
The alcoholic liquid mixed with water is then evaporated. On cooling to a low 
temp., a non-crystalline, yellow, t ransparent mass is formed which is completely 
soluble ; and if a t emp, of 60° be employed, the mass becomes dark brown, and 

Ze.it
Ze.it
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w h e n e x t r a c t e d w i t h w a t e r leaves a bas ic sa l t und i s so lved . S. Gr. H e d i n r e p o r t e d 
t h e poss ible ex i s tence of p la t inous dif luorobispyridine, [ P t ( C 5 H 5 N ) 2 F 2 ] . 

C. Poulenc observed t h a t platinum tetrafluoride or platinic fluoride, P t F 4 , 
c a n n o t be o b t a i n e d b y h e a t i n g p l a t i n u m t e t r a c h l o r i d e i n h y d r o g e n fluoride ; s ince, 
acco rd ing t o W . J e r o c h , a n d O. Ruff a n d W . J e r o c h , o n l y d a r k b r o w n , a n h y d r o u s 
p l a t i n i c ch lor ide is fo rmed be low 20O0,. a n d o v e r 220° , t h e p l a t i n i c ch lo r i de 
decomposes i n t o i ts c o n s t i t u e n t e l e m e n t s . N o r w a s p l a t i n u m t e t r a f luo r ide 
o b t a i n e d b y h e a t i n g p l a t i n u m t e t r a c h l o r i d e w i t h m o l t e n p o t a s s i u m h y d r o -
fluoride a t 280°. H . Moissan p r e p a r e d t h e t e t r a f l uo r ide b y h e a t i n g a b u n d l e of 
p l a t i n u m wire t o dul l r edness i n a p l a t i n u m or fluorspar t u b e t h r o u g h w h i c h a 
c u r r e n t of fluorine is pas sed . A s soon a s c o m b i n a t i o n is c o m p l e t e , t h e p r o d u c t is 
t r ans fe r r ed t o a d r y t u b e . G. Gore o b s e r v e d t h a t s o m e of t h i s s a l t is f o r m e d w h e n 
si lver fluoride is me l t ed w i t h iod ine i n a p l a t i n u m vessel ; a n d O. Ruff a n d J . Zedne r , 
w h e n fluorine is pas sed o v e r c o l u m b i u m in a p l a t i n u m vessel . 

P l a t i n u m te t ra f luor ide furn ishes a d e e p r ed , fused m a s s , o r chamois -ye l low 
c rys t a l s r e sembl ing t h o s e of a n h y d r o u s p l a t i n u m t e t r a c h l o r i d e . T h e s a l t is 
e x t r e m e l y hygroscop ic , a n d c a n n o t be k e p t for a long t i m e in a d r i e d b u t co r ked 
t u b e . I t decomposes a t a r e d - h e a t , fo rming c r y s t a l s of p l a t i n u m ; a n d w h e n h e a t e d 
in a glass vessel , t h e glass is energe t ica l ly d e c o m p o s e d t o f o r m p l a t i n u m a n d si l icon 
t e t ra f luor ide . W h e n t r e a t e d w i t h a smal l p r o p o r t i o n of w a t e r , a t a w n y co lo ra t ion 
is first p r o d u c e d , t h e n h e a t is r a p i d l y deve loped , a n d t h e sa l t is d e c o m p o s e d -with 
t h e f o r m a t i o n of hydrof luor ic ac id a n d h y d r a t e d p l a t i n u m d i o x i d e . V e r y di l . 
soln. a r e m o r e s t ab le , b u t t h e y b e h a v e s imi la r ly if t h e l iqu id is w a r m e d . Th i s 
hyd ro lys i s shows w h y p l a t in i c fluoride c a n n o t b e p r e p a r e d b y t h e a c t i o n of h y d r o 
fluoric ac id on h y d r a t e d p l a t i n u m d iox ide ; a n d r e n d e r s i t q u e s t i o n a b l e if 
J . J . Berzc l ius ' p r e p a r a t i o n w a s w h a t i t "was t h o u g h t t o b e . T h e fac t t h a t fluorine 
c o n t a i n i n g h y d r o g e n fluoride a t t a c k s p l a t i n u m m o r e v igorous ly t h a n fluorine a lone ; 
a n d t h e ex i s t ence of d o u b l e sa l t s w i t h t h e a lkal i m e t a l s m a d e H . Moissan sugges t t h a t 
poss ib ly a p l a t in i c hydrof luor ide , P t F 4 . n H F , can b e fo rmed . P l a t i n i c fluoride fo rms 
c rys ta l l ine c o m p o u n d s w i t h t h e fluorides a n d ch lor ides of p h o s p h o r u s a n d b o r o n . 

J . J . Berze l ius o b t a i n e d a d a r k b r o w n , g u m m y m a s s f rom a m i x t u r e of h i s 
p l a t i n u m fluoride a n d a m m o n i u m fluoride. T h e p r o d u c t w a s reso lved b y w a t e r 
i n t o a soluble acidic sa l t , a n d a n inso luble bas ic sa l t . I t w a s inso luble i n a lcohol . 
Accord ing t o C. P o u l e n c , t h e r e is a s t a t e of e q u i l i b r i u m b e t w e e n a m m o n i u m 
fluoride a n d p la t in i c ch lor ide in t h e m o l t e n s t a t e , some a m m o n i u m fluoplatinate, 
p r o b a b l y ( N H 4 ) 2 P t F 6 , is fo rmed , b u t i t c a n n o t be s e p a r a t e d f rom t h e c h l o r o p l a t i n a t e 
-which is a s soc ia ted w i t h i t . C. P o u l e n c o b t a i n e d i t b y t h e ac t i on of a m m o n i u m 
fluoride on h y d r a t e d p l a t i n u m d iox ide , a n d t h e c o m p o u n d is n o t d e c o m p o s e d -when 
h e a t e d t o 300° in a c u r r e n t of h y d r o g e n fluoride, b u t i t is d e c o m p o s e d a t a h i g h e r 
t e m p , t o form p l a t i n u m , p l a t i n u m te t r a f luo r ide , e t c . 

J . J . Berze l ius o b t a i n e d p o t a s s i u m fluoplatinate, K 2 P t F 6 , b y t r e a t i n g a soln. 
of p o t a s s i u m fluoride "with less t h a n a n eq . q u a n t i t y of h y d r o c h l o r o p l a t i n i c ac id , 
d e c a n t i n g t h e l iqu id f rom t h e p r e c i p i t a t e d p o t a s s i u m c h l o r o p l a t i n a t e , a n d e v a p o r a t 
ing . T h e d a r k b r o w n , de l iquescen t sa l t is inso lub le in a lcohol . H . I . Schless inger 
a n d M. W . T a p l e y o b t a i n e d i t b y h e a t i n g finely-divided p l a t i n u m w i t h t h e l ead 
sa l t 3 K F . H F . P b F 4 , a n d t h e y s t u d i e d t h e a b s o r p t i o n s p e c t r a . J . J . Berze l ius a lso 
r e p o r t e d s o d i u m fluoplatinate t o b e a d a r k b r o w n , g u m - l i k e m a s s w h i c h is h y d r o -
lyzed b y w a t e r i n t o a soluble ac id ic sa l t , a n d a n inso lub le bas ic s a l t . 
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§ 21 . Platinum Mono-, Di- , and Tri-Chlorides 
M. O. L e a * s a id t h a t w h e n p o t a s s i u m c h l o r o p l a t i n a t e (12 g rms . ) is h e a t e d in 

a cove red vessel , o n a w a t e r - b a t h , w i t h p o t a s s i u m h y d r o s u l p h i t e (9 g rms . ) a n d w a t e r 
(160 c.c.) for 10 t o 12 h r s . , t h e r e d u c t i o n is c o m p l e t e , a n d a r e d s a l t c rys ta l l i zes 
o u t o n e v a p o r a t i o n . S i m i l a r r e s u l t s w e r e o b t a i n e d b y h e a t i n g p o t a s s i u m ch lo ro -
p l a t i n i t e (9 g rms . ) w i t h p o t a s s i u m h y p o p h o s p h i t e (1 g r m . ) a n d w a t e r (300 c . c ) , 
a t 80° t o 90° , for 18 t o 20 h r s . T h e c o m p l e t i o n of t h e a c t i o n is s h o w n b y t h e p u r e 
r u b y co lou r of t h e soln. , t h e l e a s t s h a d e of o r a n g e i n d i c a t i n g t h e p r e sence of ch lo ro -
p l a t i n i t e . T h e first m e t h o d is t h e safest , a s t h e r e d u c t i o n c a n n o t go b e y o n d t h e 
c h l o r o p l a t i n i t e , b u t in t h e secomd m e t h o d , t h e r e d s a l t s e p a r a t e s m o r e eas i ly a n d 
comple t e ly , a n d , w i t h ca re , v e r y good r e su l t s a r e o b t a i n e d . If, w h e n r e d u c i n g 
w i t h p o t a s s i u m h y p o p h o s p h i t e , t h e a c t i o n is c o n t i n u e d a f t e r c o m p l e t e conver s ion 
i n t o t h e r e d sa l t , t h e so lu t ion r a p i d l y c h a n g e s t o d a r k b r o w n . H y d r o c h l o r i c ac id 
h a s n o effect o n t h i s so lu t ion , n i t r i c ac id decolor izes i t , p o t a s h cause s a b r o w n 
p r e c i p i t a t e so luble in excess of t h e p r e c i p i t a n t , a n d a m m o n i a a b r o w n p r e c i p i t a t e 
inso lub le i n excess . T h i s c o m p o u n d cou ld n o t be i so la ted , b u t M. C. L»ea cons ide red 
i t t o b e p l a t i n u m subchlor ide . Acco rd ing t o S. S t r e i che r , 2 a n d L . W o h l e r a n d 
S. S t r e i che r , p l a t i n u m m o n o c h l o r i d e , P t C l , is f o r m e d w h e n b r o w n i s h -green p l a t i n u m 
dich lor ide is k e p t b e t w e e n 581° t o 583° . T h i s is a v e r y n a r r o w r a n g e of s t a b i l i t y . 
I t is f o r m e d a long w i t h p l a t i n u m , a n d a p p e a r s a s a p a l e ye l lowish-g reen p o w d e r . 
T h e s t r o n g s u b l i m a t i o n of t h e ch lo r ide a t 500° , a n d t h e s i m u l t a n e o u s lower ing of 
t h e p a r t i a l p r e s s , of t h e ch lo r ine b y a d m i x t u r e w i t h o x y g e n or c a r b o n d iox ide 
dec reases a s t h e t e t r a c h l o r i d e pas se s i n t o d a r k g r e e n t r i ch lo r i de t o b r o w n i s h -green 
d ich lo r ide , a n d t o a m i x t u r e of ye l lowish -green m o n o c h l o r i d e a n d m e t a l . T h e 
mol . h e a t of f o r m a t i o n i s (P t ,Cl ) = 16-10 CaIs. E . S o n s t a d t sa id t h a t a hydrated 
monoch lo r ide , P t C L n H 2 O , is f o r m e d w h e n a v e r y d i l . soln . of p o t a s s i u m chloro
p l a t i n a t e is e x p o s e d t o d i r e c t s u n l i g h t ; o r b y h e a t i n g a soln . of 1 p a r t of p o t a s s i u m 
c h l o r o p l a t i n a t e in 10,000 p a r t s of w a t e r for s o m e d a y s . T h e r e a c t i o n is r e p r e s e n t e d : 
K 2 P t C l 6 = 2 K C l + P t C l 4 , fol lowed b y 2 P t C l 4 + 6 H 2 O = 2 P t C l + 6 H C l + 3 H 2 O 2 . T h e 
free ac id p r e s e n t in p l a t i n u m t e t r a c h l o r i d e , w h e n u s e d a lone , p r e v e n t s t h e r eac t i on . 
T h e h y d r a t e d sa l t , w h e n t r e a t e d o n t h e w a t e r - b a t h w i t h cone., soda- lye , t u r n s 
b rown , a n d d isso lves t o a s l i gh t e x t e n t . B u t t h e b r o w n re s idue is on ly p a r t l y 
d e h y d r a t e d , a n d r e c o v e r s i t s o r ig ina l co lour a f t e r w a s h i n g a n d e x p o s u r e . T h e 
soda so ln . d e p o s i t s t h e u n c h a n g e d s a l t o n d i l u t i o n a n d long e x p o s u r e t o t h e a i r . 
I t d i sso lves r e a d i l y i n h y d r o c h l o r i c ac id ; s l igh t ly in h o t d i l . s u l p h u r i c acid , 
a p p a r e n t l y w i t h o u t d e c o m p o s i t i o n ; i n m o d e r a t e l y d i l . n i t r i c ac id , u sed in la rge 
p r o p o r t i o n , i t d i sso lves t o a d e e p b r o w n l iqu id , w h i c h , e v a p o r a t e d t o d r y n e s s on 
t h e w a t e r - b a t h u n t i l n o ac id o d o u r is p e r c e p t i b l e , l e aves a d a r k b r o w n res idue . 
This d issolves i n h o t w a t e r t o a c l ea r d a r k b r o w n l iqu id , w h i c h , on f u r t h e r h e a t i n g , 
s u d d e n l y d e p o s i t s t h e w h o l e of t h e o r ig ina l sa l t , less a n y i m p u r i t i e s p r e s e n t , which 
r e m a i n in t h e so ln . T h e p r e c i p i t a t e , w h e n co l lec ted o n a filter, is d e e p e r co loured 
t h a n before , b e i n g of a n o r a n g e t i n t . T h e f i l t r a te is free f rom p l a t i n u m ; b u t on 
c o n t i n u e d w a s h i n g w i t h w a t e r , t h e s a l t d i s so lves s l igh t ly , a n d t h e fi l tered l iqu id 
b e c o m e s c l o u d e d . P . C. R a y a n d c o - w o r k e r s p r e p a r e d p l a t i n u m e t h y l s u l p h i n o -
monochloride, PtCl.(C2H5)2S, or {(C2H5)2S : P t C l ) 2 ; platinum etnylsulphino-
benzylaminomonochloride, Pt2Cl(CH2 .C6H5 .NH2)(C2H5)2S ; platinum ethyl-
sulphinobispyridinomonochloride, Pt2Cl(C5H5N)2(C2Hg)2S ; platinum hemi -
ethylsulpmnopyridinomonocfaloride, 2Pt 2 Cl(C 5 H 5 N).(C 2 H 5 ) 2 S; and platinum 
ethylsulpnmoethylaminochloride, PtCl(C2H5 .NH2) . (C2H5)2S. 

P . Schutzenberger s noted t h a t some platinum dichloride or platinous chloride, 
P t C l 2 , is f o r m e d w h e n s p o n g y p l a t i n u m is h e a t e d i n d r y ch lo r ine a t 240° t o 250° ; 
t h e r e is s ca rce ly a n y a c t i o n a t 200° ; a n d t h e y i e ld is n o g r e a t e r a t 300° . Accord ing 
t o L . T r o o s t a n d P . H a u t e f e u i l l e , ch lo r i ne a t t a c k s p l a t i n u m a t 1400° t o form 
p l a t i n u m d i ch lo r i de w h i c h c a n b e c o n d e n s e d i n a cooled t u b e before t h e d ichlor ide 
h a s t i m e t o d e c o m p o s e . T h e p h e n o m e n o n w a s d i scussed b y P . D u h e m . Ji. P igeon 
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h e a t e d p l a t i n u m t e t r a c h l o r i d e t o 400° in a c u r r e n t of ch lo r ine , a n d C. G o r d o n 
h e a t e d h y d r a t e d p l a t i n u m t e t r a c h l o r i d e on a s a n d - b a t h u n t i l t h e co lour c h a n g e d 
f rom d a r k b r o w n t o d a r k g rey . L . W o h l e r a n d F . M a r t i n p re fe r red p l a t i n u m 
t e t r a c h l o r i d e for t h i s p r e p a r a t i o n i n p re fe rence t o h y d r o c h l o r o p l a t i n i c ac id . 
J . J . Berze l ius r e c o m m e n d e d e v a p o r a t i n g t h e h y d r o c h l o r o p l a t i n i c ac id t o d r y n e s s , 
a n d , w i t h f r equen t s t i r r ing , r a i s ing t h e t e m p , t o a b o u t 232° , a n d , a d d e d 
L,. N . Vauque l in , wash ing o u t t h e u n d e c o m p o s e d ac id w i t h w a t e r . G. M a g n u s 
e m p l o y e d a s imi lar process , a n d sa id t h a t if t h e h e a t i n g b e insufficient t o d e c o m p o s e 
all t h e p l a t i n u m t e t r ach lo r i de , t h e r e s idue d isso lves c o m p l e t e l y in w a t e r , f o r m i n g 
a d a r k b rown , n e a r l y o p a q u e l iqu id , because t h e p l a t i n u m d ich lo r ide is r e n d e r e d 
soluble t h r o u g h t h e m e d i u m of t h e tetrachloride.«" O n e v a p o r a t i n g t h e soln . t h e 
monoch lo r ide is depos i t ed in t h e f o r m of a b r o w n p o w d e r , t h e q u a n t i t y b e i n g t h e 
g rea te r , t h e m o r e t h e l iqu id is c o n c e n t r a t e d ; a n d o n e v a p o r a t i n g t o d r y n e s s a n d 
d iges t ing in cold w a t e r , t h e w h o l e of t h e b r o w n p o w d e r r e m a i n s u n d i s s o l v e d . 
This powder , n o t w i t h s t a n d i n g i t s different colour , h a s t h e s a m e c o m p o s i t i o n a s t h e 
g reen ish-grey p l a t i n u m d ich lo r ide , b u t d issolves m u c h m o r e eas i ly in h y d r o c h l o r i c 
acid. Af ter t h e l iqu id c o n t a i n i n g t h e p l a t i n u m t e t r a c h l o r i d e h a s b e e n d e c a n t e d 
off, t h e b r o w n p o w d e r is n o longe r so luble i n w a t e r , b u t d isso lves a g a i n i n t h e 
d e c a n t e d l iquid, on t h e a p p l i c a t i o n of h e a t a n d t h e a d d i t i o n of w a t e r . K . S e u b e r t 
obse rved t h a t t h e p r o d u c t is c o n t a m i n a t e d w i t h o x y c h l o r i d e . F . H o f f m a n n 
r e c o m m e n d e d h e a t i n g t h e h y d r o c h l o r o p l a t i n i c ac id a t 340° in a c u r r e n t of c a r b o n 
d iox ide ; W . A. S h e n s t o n e a n d C. R . B e c k sa id a t 357° in a c u r r e n t of h y d r o g e n 
ch lor ide ; L . F . Ni l son r e c o m m e n d e d 300° ; a n d L . P i g e o n , a t 357° in a vessel 
c o n t a i n i n g p o t a s s i u m h y d r o x i d e a n d i n v a c u o . K . S e u b e r t d i s so lved s p o n g y 
p l a t i n u m in cone, hyd roch lo r i c ac id whi le p a s s i n g a c u r r e n t of ch lo r ine t h r o u g h t h e 
l iquid h e a t e d on a s a n d - b a t h , e v a p o r a t e d t h e d a r k b r o w n soln. , a n d h e a t e d i t 
t o 230° t o 240°. F . G r a m p o b t a i n e d ye l low c r y s t a l s of t h e d i ch lo r ide b y t h e 
ac t i on of iodine on a soln. of p l a t i n u m t e t r a c h l o r i d e . M. K a t a y a m a n o t e d t h e 
anod i c fo rma t ion of p l a t i n u m d ich lo r ide in t h e w a r m cell P b : PbCl2Boiid : C l ( P t 
a n o d e ) . 

T h e colour of t he se p r e p a r a t i o n s r a n g e s f rom d a r k o l ive-green t o g reen i sh -g rey 
o r g rey ish-green ; b u t if t h e p r o d u c t is c o n t a m i n a t e d w i t h p l a t i n i c ch lo r ide , 
W . P e t e r s sa id t h a t t h e co lour is g r e y i s h - b r o w n . T h e p r o d u c t is p u l v e r u l e n t , 
b u t F . G r a m p o b t a i n e d i t i n ye l low c r y s t a l s . T h e co lour w a s d i scussed b y 
W . A c k r o y d . V. M. Go ldschmid t , a n d L . P a u l i n g d i scussed t h e l a t t i c e s t r u c t u r e . 
C. H . D . B o d e c k e r found t h e s p . gr . t o b e 5-87 ; a n d R . K l e m e n t g a v e 6-054 for t h e 
s p . gr . a t 25°/4°, a n d 44*0 for t h e mo l . vo l . J . D e w a r a n d A. S c o t t o b s e r v e d t h a t 
t h e v a p o u r d e n s i t y is 2 5 1 — t h e o r e t i c a l for P t C l 2 , 265-7 ; a n d L . R u g h e i m e r a n d 
E . Rudol f i f o u n d t h a t t h e m o l . w t . of soln. i n b i s m u t h ch lo r ide r a n g e s f rom 258-8 
t o 260-8. J . J . Berze l ius obse rved t h a t t h e d ich lo r ide is d e c o m p o s e d b y h e a t i n t o 
ch lo r ine a n d p l a t i n u m , a n d F . P . D u n n i n g t o n , a n d W . A . S h e n s t o n e a n d C. R . B e c k 
r e c o m m e n d e d t h i s a s a p rocess for p r e p a r i n g ch lo r ine of a h i g h deg ree of p u r i t y . 
C. N o g a r e d a s t u d i e d t h e f o r m a t i o n of t h e ch lo r ide f rom i t s e l e m e n t s . I J . W o h l e r 
a n d F . M a r t i n sa id t h a t w h e n t h e d ich lor ide is h e a t e d i n ch lor ine a b o v e 400° i t s 
w e i g h t d o e s n o t c h a n g e ; a n d S. S t re i che r , a n d L . W o h l e r a n d S. S t r e i che r , t h a t 
t h e t e m p , of f o r m a t i o n a n d d e c o m p o s i t i o n is 582° . N o d e c o m p o s i t i o n o c c u r s 
a t 560° a l t h o u g h t h e s a l t is v e r y vo la t i l e . T h e loss of w e i g h t a t 560°, 570° , a n d 
580° is a p p r o x i m a t e l y t h e s a m e , b u t a t 590°, t h e loss is d o u b l e d . I n a c u r r e n t of 
ch lo r ine a t 581° t o 583°, p l a t i n u m m o n o c h l o r i d e is f o rmed . T h e v o l a t i l i t y of t h e 
s a l t w h e n h e a t e d t o d e c o m p o s i t i o n w a s n o t e d b y G. M a t t h e y , a n d W . A . S h e n s t o n e 
a n d C. R . B e c k a d d e d t h a t t h e p r o p e r t i e s of t h e s u b l i m a t e a r e n o t a l w a y s t h o s e of 
p l a t i n o u s ch lo r ide be ing s o m e t i m e s a ye l lowish , fusible s u b s t a n c e c o n v e r t e d b y 
a s t r o n g h e a t i n t o a red , infusible solid ; a n d i t is s o m e t i m e s t h i s s a m e red , infus ib le 
so l id . L . W o h l e r a n d F . M a r t i n g a v e for t h e t h e r m a l v a l u e of t h e r e a c t i o n 
2 P t C l - f - C l 2 = 2 P t C l 2 4 - 3 2 1 7 CaIs. , a n d for 2 P t + C I 2 = 2 P t C l + 3 2 - 2 1 CaIs. S. M e y e r 
g a v e for t h e m a g n e t i c su scep t ib i l i t y —0-029 X 1 O - 6 m a s s u n i t , a n d A . N . G u t h r i e 



PLATINUM 253 

a n d L . T . B o u r l a n d f o u n d t h e su scep t ib i l i t y t o b e i n d e p e n d e n t of t e m p . D . M. Bose 
a n d H . G. B h a r also s t u d i e d t h e m a g n e t i c p r o p e r t i e s . 

V . Ipateeff a n d A . A n d r e e v s k y obse rved t h a t hydrogen, a t e l e v a t e d t e m p , a n d 
press . , a c t i n g o n 3 t o 30 p e r c e n t . soln . of p l a t i n o u s ch lo r ide , p r e c i p i t a t e s t h e p l a t i n u m , 
a n d t h e p r o p o r t i o n of p l a t i n u m p r e c i p i t a t e d is t h e g r e a t e r , t h e g r e a t e r is t h e in i t i a l 
cone, of t h e soln. T h e a d d i t i o n of ac ids , a n d of ferric ch lo r ide i n h i b i t s t h e r eac t ion , 
b u t w i t h o u t affect ing t h e inf luence of t h e o t h e r fac to rs . W i t h 0-01 t o 1 p e r cen t , 
soln. , i n t h e p r e sence of i r o n a n d n icke l sa l t s , t h e r e d u c t i o n is c o m p l i c a t e d a n d slow, 
p a r t i c u l a r l y if m i n e r a l ac ids a r e p r e s e n t . W . J . Russe l l f o u n d t h a t h y d r o g e n p r e 
c ip i t a t e s t h e m e t a l f rom p l a t i n u m sa l t s a t o r d i n a r y t e m p , a n d p re s s . J . J . Berze l ius 
sa id t h a t t h e g reen i sh -g rey p o w d e r b e h a v e s l ike a f a t t y s u b s t a n c e i n t h a t i t is 
sca rce ly w e t t e d b y water ; a n d t h a t t h e sa l t is n o t affected by w a t e r ; G. M a g n u s 
also n o t e d t h a t t h e b r o w n p o w d e r is inso lub le i n "water, b u t is so luble in t h e m o t h e r -
l iquor . E . K n o e v e n a g a l a n d E . E b l e r o b s e r v e d t h a t n o p r e c i p i t a t e is fo rmed w i t h 
h y d r o g e n d iox ide . J . J . Berze l ius , a n d G. M a g n u s n o t e d t h a t t h e s a l t is so luble 
in h o t hydrochloric acid, a n d , "with access of a i r , s o m e h y d r o c h l o r o p l a t i n i c ac id 
is f o r m e d — L . F . Ni l son a d d e d t h a t some h y d r o c h l o r o p l a t i n i c ac id m a y b e 
fo rmed w i t h t h e s e p a r a t i o n of p l a t i n u m — v i d e infra. Potassium iodide co lours 
soln. of p l a t i n o u s sa l t s a d a r k r e d d i s h - b r o w n , a n d a f te r a t i m e t h e soln . is 
decolor ized a s a p r e c i p i t a t e of p l a t i n o u s iod ide is f o r m e d . O. S te l l ing e s t i m a t e d 
p l a t i n u m b y t h e p o t e n t i o m e t r i c t i t r a t i o n of p l a t i n o u s s a l t s w i t h a Ol iV-so ln . of 
potassium bromate. H . R o s e o b s e r v e d t h a t hydrogen sulphide, a n d ammonium 
sulphide g ive a b r o w n soln . w i t h a h y d r o c h l o r i c ac id soln . of p l a t i n o u s ch lor ide , 
a n d l a t e r p l a t i n o u s s u l p h i d e is p r e c i p i t a t e d , a n d t h e p r e c i p i t a t e d issolves in a l a rge 
excess of a m m o n i u m s u l p h i d e . J . J . Berze l ius o b s e r v e d t h a t t h e d ich lo r ide is n o t 
c h a n g e d b y sulphuric acid or b y nitric acid ; a n d t h a t boi l ing aqua regia c o n v e r t s 
i t i n t o h y d r o c h l o r o p l a t i n i c ac id . H . R o s e obse rved t h a t stannous chloride co lours 
soln. of p l a t i n o u s s a l t s r e d d i s h - b r o w n w i t h o u t fo rming a p r e c i p i t a t e . P . S c h o t t -
l a n d e r f o u n d t h a t a soln. of a m m o n i u m c h l o r o p l a t i n i t e a n d sodium thiosulphate 
furnish p l a t i n o u s t h i o s u l p h a t e , a s a w h i t e p r e c i p i t a t e , w h e n t r e a t e d w i t h a lcohol . 
W . P e t e r s o b s e r v e d t h a t i n a n a t m . of ammonia, a d d i t i v e c o m p o u n d s a r e f o r m e d — 
vide infra—M. D e l e p i n e n o t e d t h a t a n a m m i n e is p r e c i p i t a t e d -when ammonia is 
a d d e d t o t h e a q . soln. H . R o s e o b s e r v e d n o p r e c i p i t a t e is f o r m e d b y a d d i t i o n of a 
soln. of sodium phosphate. G. Gore sa id t h a t p l a t i n o u s ch lo r ide is inso lub le in 
l iqu id a m m o n i a , a n d E . D i v e r s , t h a t i t is inso lub le in a n a m m o n i a soln. of a m m o n i u m 
n i t r a t e . P . S c h u t z e n b e r g e r p r e p a r e d t h e c o m p o u n d s w i t h carbon monoxide 
i n d i c a t e d be low, a n d t h e r e s u l t s w e r e conf i rmed b y W . M a n c h o t . W . M a n c h o t 
and E . E n k found t h a t a t 140°, p l a t i n u m d ich lo r ide a n d t e t r a c h l o r i d e w i t h c a r b o n 
m o n o x i d e fo rm p l a t i n u m dicarbonyldichlor ide , P t C l 2 ( C O ) 2 ; a n d W . M a n c h o t 
a n d G. L e h m a n n obse rved t h a t t h e c a r b o n y l , 2 P t C l 2 . 3 C O , is a lso fo rmed . 
P . S c h u t z e n b e r g e r a n d C. F o n t a i n e , a n d A . R o s e n h e i m a n d W . L o w e n s t a m m p r e p a r e d 
f rom phosphorus trichloride t h e c o m p l e x p la t inous dichlorobisphosphorotr ichlor ide , 
[Pt(PCIa)2Cl2], and platinous dichlorobisphosphorotrihydroxde, [Pt(P(OH)3}2C12] ; 
platinous dichlorophosphorotrihydroxide, [Pt(P(OH)3)Cl2] , platinous chlorophos-
phorotr ihydroxidodihydrophosphi te , [ P t ( P ( O H ) 3 ) C l ( H 2 P O 3 ) ] , a n d P . S c h u t z e n 
berger , p l a t i n o u s d ich loros i lverphosphi te , [P t (P (OAg) 3 ) 2 Cl 2 J . P . S c h u t z e n b e r g e r , 
P . S c h u t z e n b e r g e r a n d C. F o n t a i n e , E . B a u d r i m o n t , A . W e r n e r , G. Quesnevi l le , 
A. R o s e n h e i m a n d W . L o w e n s t a m m , A . R o s e n h e i m a n d W . L e v y , a n d D . Cochin 
described platinous dichlorophosphorotrichloride, [Pt(PCl3)Cl2J2, and platinous 
dichlorophosphorotrichloroplatinite, [Pt(PCl3)Cl2]2 .PtCl2 . 

H . R o s e o b s e r v e d t h a t m e r c u r i c c y a n i d e d o e s n o t r e a c t i m m e d i a t e l y w i t h soln. 
of p l a t i n o u s ch lo r ide ; n o r h a s p o t a s s i u m f e r rocyan ide o r f e r r i cyan ide a n y ac t ion . 
M. S. K h a r a s c h a n d T . A. Ashfo rd p r e p a r e d c o m p l e x sa l t s w i t h ethylene. 
K . A . H o f m a n n a n d H . K i r m r e u t h e r f o u n d t h a t t h e e t h y l e n e ha l ides g r a d u a l l y 
r e d u c e soln . of p l a t i n o u s ch lo r ide . L . Tschugaeff o b s e r v e d t h a t w h e n p l a t i n o u s 
ch lo r ide is h e a t e d On a w a t e r - b a t h , t h e tertiary amines p r e c i p i t a t e p l a t i n u m . 
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E . B e c k m a n n a n d W . Gabe l found t h a t p l a t i n o u s ch lo r ide is so lub le i n quinoline. 
H . R o s e found t h a t oxalic acid g ives n o p r e c i p i t a t e w i t h soln . of p l a t i n o u s s a l t s . 
W . E i d m a n n found t h a t t h e sa l t is inso luble in acetone ; J . J . Berze l ius , t h a t a n 
a q . soln. of potassium hydroxide c o n v e r t s i t i n t o h y d r a t e d p l a t i n o u s ox ide a n d 
p o t a s s i u m chlor ide . H . R o s e a d d e d t h a t potassium hydroxide does n o t a c t o n so ln . 
of p l a t i n o u s sa l t s , a n d t h a t potassium o r sodium carbonate g ives a d a r k b r o w n p r e 
c i p i t a t e . F . Miiller a n d A. R ie fkoh l s t u d i e d t h e so lub i l i t y in 2JV-soln. of sodium 
chloride. I J . K u g h e i m e r a n d E . Rudol f i f o u n d t h a t t h e ch lor ide is so luble in a so ln . 
of bismuth chloride. G. M a z z a r o n f o u n d t h a t p l a t i n u m ch lo r ide g ives c h l o r i n e 
n o t c h r o m y l ch lor ide w h e n t r e a t e d w i t h potassium dichromate a n d s u l p h u r i c ac id . 

T w o c o m p o u n d s of p l a t i n o u s ch lo r ide w i t h h y d r o c h l o r i c ac id h a v e b e e n r e p o r t e d . 
L . F . Ni lson sa id t h a t p la t inous hydrotr ichloride , P t C l 2 . H C 1 . 2 H 2 0 , is f o r m e d 
b y d e c o m p o s i n g b a r i u m c h l o r o p l a t i n i t e w i t h t h e t h e o r e t i c a l q u a n t i t y of s u l p h u r i c 
acid ; e v a p o r a t i n g t h e filtered l i qu id first a t 50° , a n d t h e n i n v a c u o ; a n d d r y i n g 
t h e p r o d u c t ove r s u l p h u r i c ac id a n d p o t a s s i u m h y d r o x i d e in v a c u o . T h e d a r k 
b rown, a m o r p h o u s m a s s g ives off w a t e r a n d h y d r o g e n ch lo r ide a t 100° . 
I . I J . Kondakof f a n d co -worke r s , a n d Hi. F . Ni l son sa id t h a t t h e a q . so ln . c o n t a i n s 
h y d r o c h l o r o p l a t i n o u s ac id . C. L i e b e r m a n n a n d C. P a a l o b t a i n e d sa l t s w i t h o r g a n i c 
bases ; a n d some a m m i n e s h a v e b e e n p r e p a r e d — v i d e infra. P l a t i n o u s h y d r o -
t r ich lor ide loses a mol . of h y d r o g e n ch lo r ide i n v a c u o a t 100°, a n d w i t h a p r o t r a c t e d 
exposu re some w a t e r is a lso g iven off. P . K l a s o n sa id t h a t p l a t i n o u s h y d r o t r i 
chlor ide is n o t a chemica l i n d i v i d u a l , b u t r a t h e r a m i x t u r e of p l a t i n u m d ich lo r ide 
and t e t r a h y d r a t e d h y d r o c h l o r o p l a t i n o u s ac id . 

J . J . Berze l ius , L . N . V a u q u e l i n a n d G. M a g n u s d i sso lved p l a t i n o u s ch lo r ide 
in boil ing hyd roch lo r i c ac id w i t h exc lus ion of a i r . T h e soln . d r i e d i n v a c u o furn i shes 
plat inous dihydrotetrachloride , P t C l 2 . 2 H C L n H 2 O , or, a c c o r d i n g t o P . K l a s o n , 
hydrochloroplat inous ac id , H 2 P t C l 4 . 4 H 2 O . J . T h o m s e n s h o w e d t h a t a soln . of 
t h i s sa l t c a n be o b t a i n e d b y t r e a t i n g a h o t , s a t . soln . of p o t a s s i u m c h l o r o p l a t i n i t e 
w i t h t h e t heo re t i ca l q u a n t i t y of h y d r o c h l o r o p l a t i n i c ac id , a n d filtering f rom t h e 
p r e c i p i t a t e d p o t a s s i u m c h l o r o p l a t i n a t e . T h e h e a t of f o r m a t i o n is (P t ,C l 2 , 2HCl , Aq. ) 
= 4 1 - 8 3 CaIs. ; a n d ( P t , 0 , 4 H C l , A q . ) = 3 1 - 5 5 CaIs. L.. P i g e o n d id n o t o b t a i n s a t i s 
f ac to ry resu l t s b y r e d u c i n g h y d r o c h l o r o p l a t i n i c ac id w i t h s u l p h u r o u s ac id s ince 
i t is difficult t o d e t e r m i n e w h e t h e r t h e r e d u c t i o n h a s gone t o o far, or n o t f a r e n o u g h ; 
b u t he o b t a i n e d a soln. b y t r e a t i n g a soln . of a mo l . of h y d r o c h l o r o p l a t i n i c ac id 
w i t h a mol . of d r y b a r i u m c a r b o n a t e , a n d a mo l . of b a r i u m d i t h i o n a t e w i t h 3 t i m e s 
i t s w e i g h t of h o t w a t e r , h e a t i n g t h e m i x t u r e o n a w a t e r - b a t h a t 100°, a n d filtering 
t h e l iquor . L . F . Ni l son h e a t e d h y d r o c h l o r o p l a t i n i c ac id o n a s a n d - b a t h a t 300° 
un t i l t h e dish a n d c o n t e n t s h a d t h e w e i g h t r e q u i r e d for p l a t i n o u s ch lo r ide . T h e 
u n c o n v e r t e d p l a t i n u m t e t r a c h l o r i d e w a s e x t r a c t e d w i t h h o t w a t e r , a n d t h e r e s idue 
d i sso lved in h o t , cone , h y d r o c h l o r i c ac id . L . P i g e o n sa id t h a t t h e so ln . c a n n o t 
be c rys ta l l i zed , a n d h e p re fe r red t o c o n v e r t i t i n t o p o t a s s i u m c h l o r o p l a t i n i t e b y t h e 
a d d i t i o n of p o t a s s i u m ch lo r ide . 

L . N . V a u q u e l i n o b s e r v e d t h a t o n e v a p o r a t i n g t h e soln. , b r o w n p l a t i n o u s 
ch lo r ide is f o r m e d . I J . F . Ni lson , a n d A. Mio la t i a n d U . P e n d i n i r e c o m m e n d e d 
e v a p o r a t i n g t h e soln. first a t 50° , a n d t h e n i n v a c u o , a n d d r y i n g t h e p r o d u c t 
ove r s u l p h u r i c ac id a n d p o t a s s i u m h y d r o x i d e i n v a c u o . L . W o h l e r a n d F . M a r t i n 
found t h a t t h e sa l t is s t a b l e i n h y d r o c h l o r i c ac id soln. ; n o s e p a r a t i o n of p l a t i n u m 
was o b s e r v e d a f te r i t h a d b e e n h e a t e d 10 h r s . i n a sea led t u b e . I f h y d r o c h l o r i c 
ac id be n o t in excess , t h e soln . r e a d i l y fo rms p l a t i n u m a n d h y d r o c h l o r o p l a t i n i c 
ac id . I t is s u p p o s e d t h a t t h e h y d r o c h l o r o p l a t i n o u s ac id fo rms h y d r o d i c h l o r o x y -
plat in ic ac id , H 2 P t O C l 2 , w h i c h t h e n d e c o m p o s e s i n t o p l a t i n u m a n d p l a t i n i c ch lo r ide , 
P t C l 4 . H 2 O . W h i l s t solid p l a t i n o u s ch lor ide c a n b e h e a t e d t o 600° o r 700° in ch lo r ine 
for m a n y h o u r s a t a t m . p ress . , t h e s a l t d e c o m p o s e s w h e n t h e a q . so ln . is h e a t e d 
in a sea led t u b e a t 120°. T . C u r t i u s a n d J . R i s s o m o b s e r v e d t h a t a so ln . of 
p o t a s s i u m az ide fu rn i shes b r o w n i s h - r e d p o t a s s i u m az idoplat in i te . Li. N . V a u q u e l i n 
o b s e r v e d t h a t s o d i u m h y d r o x i d e p r e c i p i t a t e s f rom t h e soln . h y d r a t e d p l a t i n o u s 
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ox ide . T h e ch loroplat in i tes w e r e s t u d i e d b y L . F . Ni l son , w h o a r r a n g e d t h e m in 
4 g r o u p s typ i f ied b y : 2 R C L P t C l 2 , 11"Cl 2 -PtCl 2 , 211 '"Cl 3 -SPtCl 2 , a n d R " " C l 4 . 2 P t C l 2 . 
T h e c h l o r o p l a t i n i t e s w e r e p r e p a r e d e i t h e r b y d e c o m p o s i n g b a r i u m ch lo rop l a t i n i t e 
w i t h t h e s u l p h a t e of t h e m e t a l w h o s e c h l o r o p l a t i n i t e is t o b e p r e p a r e d , or 
else b y t r e a t m e n t of a n h y d r o x i d e w i t h h y d r o c h l o r o p l a t i n o u s ac id . T h e ch loro
p l a t i n i t e s a r e u s u a l l y v e r y so luble i n w a t e r ; t h e y a r e for t h e m o s t p a r t 
de l iquescen t , a n d c rys ta l l i ze o n l y f rom v e r y cone . so ln . ; b u t few of t h e m a re 
w i t h o u t w a t e r of c rys t a l l i za t i on . A t 100°, t h e y a r e d e c o m p o s e d , w i t h p r o d u c t i o n 
of me ta l l i c p l a t i n u m , a few e v o l v i n g h y d r o c h l o r i c ac id . B y e v a p o r a t i n g t h e i r 
soln. i n p r e s e n c e of h y d r o c h l o r i c ac id , t h e p l a t i n u m is u s u a l l y p a r t i a l l y c o n v e r t e d 
i n t o p l a t i n i c ch lo r ide—v ide infra. 

W . P e t e r s 4 f o u n d t h a t a mo l . of p l a t i n o u s ch lo r ide a t 20° t o 26°, a n d 749 t o 
754 m m . p ress , s lowly a b s o r b s a b o u t 5 mols . of a m m o n i a , a n d a t t h e s a m e t i m e 
c h a n g e s t o a w h i t e o r p a l e g r e y p la t inous p e n t a m m i n o c h l o r i d e , P t ( N H 3 ) 5 C 1 2 ; 
a n d if t h i s p r o d u c t be k e p t in v a c u o , p la t inous t e tramminodich lor ide , [ P t ( N H 3 ) 4 J -
C l 2 - H 2 O , is fo rmed . J . R e i s e t p r e p a r e d p l a t i n o u s t e t r a m m i n o c h l o r i d e b y boi l ing 
p l a t i n o u s ch lo r ide w i t h a q . a m m o n i a , w i t h f r e q u e n t a d d i t i o n s of m o r e a m m o n i a , 
u n t i l t h e f i rs t - formed g reen [ P t ( N H 3 ) 4 ] P t C l 4 red isso lves , a n d t h e n e v a p o r a t i n g t h e 
soln. for c rys t a l l i za t i on . A s imi la r p rocess w a s e m p l o y e d b y M. P e y r o n e , P . T . Cleve, 
a n d C. G r i m m . M. P e y r o n e s a t u r a t e d t h e soln. of p l a t i n o u s ch lo r ide w i t h a q . a m m o n i a , 
in t h e cold, d i s so lved t h e p r e c i p i t a t e in boi l ing h y d r o c h l o r i c ac id , t r e a t e d t h e 
f i l t ra te w i t h a lcohol , w a s h e d w i t h a lcohol , a n d pur i f ied b y r ec rys t a l l i z a t i on f rom 
cold w a t e r . P . T . Cleve, P . K l a s o n , C. W . B l o m s t r a n d , a n d H . a n d A. E u l e r 
desc r ibed p la t inous d i c h l o r o t e t r a m m i n e , P t ( N H 3 ) 4 C l 2 , f o rmed b y t h e a c t i o n of 
h y d r o c h l o r i c ac id on t h e c o r r e s p o n d i n g h y d r o x i d e , a n d b y t h e a c t i o n of t h e 
ca l cu l a t ed q u a n t i t y of h y d r o c h l o r o p l a t i n o u s ac id o n a m m o n i u m d i a m m i n o t e t r a -
c h l o r o p l a t i n i t e . T h e b l a c k p o w d e r d isso lves in h y d r o c h l o r i c ac id , f o r m i n g p l a t i n o u s 
c i s -d i ch lo rod i ammine . S. M. J o r g e n s e n r e c o m m e n d e d : 

T h e filtered soln . of 20 grms . of a m m o n i u m chioroplat in i te in K)O c.e. of cold water 
and 5O c.c. of JV-NH 4 OH, is a l lowed t o s t a n d in a covered flask, in ice-water for 18 hrs. 
Add 100 c.c. 20 per cent . aq . a m m o n i a , w a r m t h e m i x t u r e for s o m e m i n u t e s on t h e water-
bath unt i l all t h e [ P t ( N H 8 ) ^ P t C l 8 h a s d i sso lved , filter a n d cool . Tri turate t h e product 
three t i m e s w i t h 1OO c.c. of co ld 80 per cent , a lcohol t o r e m o v e t h e a m m o n i u m chloride, 
dissolve t h e res idue in 45 c.c. of w a r m water , a n d w h e n t h e filtered l iquid is cool , a d d 4 vols , 
of abso lute a lcohol , a n d a l low t h e flask t o s t a n d for half a n hour in cold water . W a s h 
the wh i t e product on a suc t ion filter three t i m e s w i t h 80 per cent , a lcohol , a n d once wi th 
absolute a lcohol , a n d dry it in air Y i e l d 15-0 grms . 

J . T h o m s e n o b t a i n e d p l a t i n o u s t e t r a m m i n o c h l o r i d e b y r e d u c i n g f ine ly-div ided 
p l a t in i c d i c h l o r o t e t r a m m i n o c h l o r i d e w i t h h y d r o g e n s u l p h i d e ; L . R a m b e r g , b y 
d issolv ing in boi l ing a q . a m m o n i a t h e p r e c i p i t a t e o b t a i n e d b y t h e a c t i o n of a m m o n i a 
on p l a t i n u m c h l o r o p l a t i n i t e , a n d e v a p o r a t i n g t h e filtered soln ; J . Re i se t , f rom a 
soln. of p l a t i n o u s ds- o r f r a n s - d i c h l o r o d i a m m i n e in a q . a m m o n i a ; C. Claus , a n d 
S. M. J o r g e n s e n , f rom t h e m o t h e r - l i q u o r o b t a i n e d i n p r e p a r i n g [ P t ( N H 3 ) 4 ] P t C l 4 ; 
a n d O. Car lg ren , a n d O. Ca r lg ren a n d P . T . Cleve , b y s lowly e v a p o r a t i n g a soln. of 
[ ( N H 3 ) 3 P t ( N H ) 2 P t ( N H 3 ) 3 ] S 0 4 [ P t ( ] S r H 3 ) 4 J S 0 4 i n h y d r o c h l o r i c ac id . 

E . Koefoed o b t a i n e d w h a t h e cons ide red t o b e a n i somer ic fo rm of p l a t i n o u s 
t e t r a m m i n o c h l o r i d e f rom p l a t i n o u s c i s - d i c h l o r o d i a m m i n e a n d . a m m o n i a ; o r b y 
boi l ing p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e w i t h a m m o n i a . T h e a m b e r - y e l l o w 
c rys t a l s h a v e a g reen i sh sheen . W h e n t h e s a l t is t r e a t e d w i t h hyd roch lo r i c ac id , 
s o m e p l a t i n o u s c h l o r o t r i a m m i n o c h l o r i d e is fo rmed . Alcohol p r e c i p i t a t e s t h e sa l t 
u n c h a n g e d f rom i t s a q . so ln . P l a t i n o u s ch lo r ide c o n v e r t s i t i n t o t h e t e t r a -
a m m i n o c h l o r o p l a t i n i t e . 

H . K o l b e , C. W . B l o m s t r a n d , W . Odl ing , C. G e r h a r d t , A. H a n t z s c h a n d 
P . R o s e n b l a t t , C. W e l t z i e n , A . W . H o f m a n n , C. Claus , A. W e r n e r , a n d P . K l a s o n 
s t u d i e d t h e c o n s t i t u t i o n of t h e c o m p o u n d ; a n d A. R o s e n h e i m a n d L . Ge rb , a n d 
H . D- K . D r e w a n d c o - w o r k e r s s t u d i e d t h e s t e r e o c h e m i s t r y of t h e t e t r a m m i n e s . 
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M. P e y r o n e , A. M. B o l d y r e v a , a n d P . T. Cleve o b s e r v e d t h a t t h e s a l t fu rn i shes 
colour less , t e t r a g o n a l c r y s t a l s w i t h a s a l t y t a s t e , a n d t h a t t h e c r y s t a l s h a v e n o 
a c t i o n o n l i t m u s p a p e r . Q. Sel la found t h a t t h e t e t r a g o n a l c r y s t a l s h a v e t h e 
ax i a l r a t i o a : c = l : 0-5623, n o m a r k e d c l eavage , a n d n e g a t i v e d o u b l e re f rac t ion . 
N . S. Kurnakof f a n d I . A . A n d r e j e w s k y g a v e a : c—1 : 0*566, a n d sa id t h a t t h e r e 
is n o a p p r e c i a b l e c l eavage ; t h a t t h e d o u b l e r e f r ac t ion is w e a k a n d n e g a t i v e ; 
a n d t h a t t h e indices of r e f rac t ion a r e eo = l -672 , a n d e = l - 6 6 7 . H . D . K . D r e w a n d 
co -worke r s found t h a t t h e X - r a d i o g r a m s of t h e s a l t s p r e p a r e d f r o m t h e a- o r 
/3 -d iammine a r e t h e s a m e . T h e t e t r a g o n a l l a t t i c e of t h e m o n o h y d r a t e h a s a = 7 - 3 O A . , 
a n d c = 4 - 2 3 A. ; a n d p r o b a b l y D J or D J c . T h e ev idence o b t a i n e d so fa r s eems t o 
i n d i c a t e t h a t t h e four a m m o n i a g r o u p s a r e s i t u a t e d a t t h e c o r n e r s of a s q u a r e 
a r o u n d t h e p l a t i n u m a t o m , t h e w a t e r molecu les l y ing m i d w a y b e t w e e n p l a t i n u m 
a t o m s in a d i r ec t ion inc l ined t o t h e p l a n e of t h e a m m o n i a s . O b s e r v a t i o n s were 
also m a d e b y A . M. B o l d y r e v a , E . G. Cox a n d G. H . P r e s t o n , a n d B . N . D i c k i n s o n 
—vide t h e p a l l a d i u m a n a l o g u e . E . G. Cox g a v e a = 7 - 3 9 A. , c = 4 - 2 1 A. , a n d 
a : c = l : 0-570. T h e d i s t a n c e s P t : P t = 4 - 2 1 A. , P t : N H 3 = 2 - 6 2 A. , Cl : N H 3 
= 3 - 3 6 A. , a n d P t : C l = 4 - 2 5 A . T h e 4 cova lenc ies in t h e c o m p l e x [ P t ( N H 3 ) 4 ] 
a r e co-p lanar , a n d d i r e c t e d t o t h e 4 co rne r s of a s q u a r e . R . L o r e n z a n d I . P o s e n 
g a v e 2-737 for t h e sp . gr . of [ P t ( N H 3 ) 4 J C l 2 . N . S. Kurnakof f g a v e for t h e s p . gr . 
of a 7-166 p e r cen t , soln. , 1-05095 a t 19-1 °/4°. P . T . Cleve sa id t h a t t h e c r y s t a l s 
lose all t h e i r w a t e r a t 100°, a n d J . Re i se t , t h a t 4-88 p e r cen t , is los t a t 110°, a n d 
on expos ing t h e p r o d u c t t o a i r , t h e w a t e r is r a p i d l y t a k e n u p a g a i n . L a r g e c r y s t a l s 
wh ich h a v e been d e h y d r a t e d m a y d e c r e p i t a t e o n cool ing. W h e n h e a t e d t o a b o u t 
250°, a m m o n i a is evo lved , a n d t h e r e r e m a i n s p l a t i n o u s d i a m m i n o c h l o r i d e ; a t a 
h ighe r t e m p . , a m m o n i u m ch lor ide , a n d h y d r o g e n ch lo r ide a r e g i v e n off, a n d 
p l a t i n u m r e m a i n s . A . A. G r i n b e r g a n d B . V. P i t t s i n s t u d i e d t h e sub j ec t . 
M. P e y r o n e sa id t h a t t h e e v o l u t i o n of a m m o n i a b e g i n s a t 220°, a n d b e c o m e s 
energe t ic a t 240°, a n d a soln. of t h e p r o d u c t in h o t w a t e r y i e lds c r y s t a l s of d i ch lo ro -
d i a m m i n e . E . N . G a p o n m e a s u r e d t h e diffusion coeff. J . P e t e r s e n g a v e 0-275° 
for t h e lower ing of t h e f .p. of a 1-837 p e r c e n t . so ln . J . T h o m s e n f o u n d t h e h e a t 
of soln. t o be —8756 ca ls . N . Kurnako f f g a v e for t h e coeff. of re f rac t ion of a 7-166 
pe r cen t , soln. , 1-33993 for L i - l igh t ; 1-34217 for N a - l i g h t ; a n d 1-34519 for T l - l igh t ; 
t h e mol . r e f rac t ion w i t h t h e // ,-formula is 74-1 ; a n d t h e a t . r e f rac t ion of p l a t i n u m 
is b e t w e e n 11-9 a n d 16*7. A . W e r n e r a n d A . Mio la t i f ound t h e m o l . c o n d u c t i v i t y 
of a m o l of t h e sa l t in 500 , 1000, a n d 2000 l i t r es of w a t e r t o be , r e spec t i ve ly , 247-6, 
260-8, a n d 267-2. R . L o r e n z a n d I . P o s e n f o u n d t h e eq . c o n d u c t i v i t y , A, of a mol 
of t h e sa l t in v l i t res t o be : 

v . . . 32 64 128 256 512 1024 oo 
A . . 121-2 128-8 133-7 137-9 140-9 144-7 150-8 

T h e ionic ve loc i ty of t h e c o m p l e x [P t (NH 3 ) 4 J - - is 3 7 - 8 ; for t h e c o m p l e x [ P t e n 2 ] \ 
3 2 - 0 ; for c ^ - L P t ( N H 3 ) 2 p y 2 | ' - , 25-8 ; a n d for [ P t p y 4 J " , 21-0. 

J . Re i se t , a n d P . T. Cleve found t h a t a s a t . soln. c o n t a i n s 20 p e r cen t , of t h e 
sa l t a t 16-5°, a n d t h a t t h e so lub i l i t y inc reases w i th a r ise of t e m p . N . S. Kurnako f f 
a n d L A . A n d r e j e w s k y o b s e r v e d t h a t w h e n rec rys ta l l i zed f rom w a t e r a few t i m e s , 
t h e p r o d u c t is a solid soln . of i s o m o r p h o u s P t C l 2 ( N H 3 ) 4 . H 2 0 a n d P t C l 2 ( N H 3 ) 2 . 
4 P t C l 2 ( N H 3 ) 4 . J . R e i s e t o b s e r v e d t h a t if chlorine is p a s s e d i n t o t h e a q . soln. , 
p l a t i n i c d i c h l o r o t e t r a m m i n o c h l o r i d e is f o rmed ; a n d P . T. Cleve, t h a t iodine 
fo rms n o def ini te c o m p o u n d , b u t o n l y a m i x t u r e ; a n d M. P e y r o n e , t h a t w h e n 
e v a p o r a t e d w i t h hydrochloric acid, i n excess , a m m o n i u m ch lor ide a n d p l a t i n o u s 
f r ans -d i ch lo rod i ammine a r e fo rmed . L . Tschugaeff a n d S. Krassikoff s t u d i e d t h e 
a c t i o n of sulphur dioxide. A . R . K l i e n s t u d i e d t h e a c t i o n of w a t e r , ac ids , a n d 
a lka l i ne soln. M. P e y r o n e a l so n o t e d t h a t sulphuric acid o r nitric acid i n t r o d u c e s 
t h e s u l p h a t e or n i t r a t e rad ic le i n p l ace of t h e ch lo r ide r ad ic l e ; a n d J . R e i s e t a d d e d 
t h a t w i t h h o t n i t r i c ac id , p l a t i n i c d i c h l o r o t e t r a m m i n o n i t r a t e is f o r m e d . 
I . I . Shukoff a n d O. P . Sch ipu l ina s t u d i e d t h e a d s o r p t i o n of t h e ea l t b y charcoal, 
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a n d t h e a d s o r p t i o n of t h e t e t r a m m i n e on cha rcoa l , a n d l ikewise c o m p a r e d t h e 
r e su l t s w i t h o t h e r m e m b e r s of t h a t ser ies of c o m p l e x sa l t s . T h e a d d i t i o n of alcohol 
or ether t o t h e a q . soln. p r e c i p i t a t e s t h e or ig ina l s a l t a s a w h i t e , c rys t a l l i ne p o w d e r . 
M. P e y r o n e o b s e r v e d t h a t oxalic acid c o n v e r t s t h e ch lo r ide i n t o a n o x a l a t e . 
H . K a u t s k y a n d W . B a u m e i s t e r s t u d i e d t h e a d s o r p t i o n of t h e [ P t ( N H s ) 4 ] - ' - i o n s 
b y silicic acid. J . R e i s e t f o u n d t h a t a l i t t l e a m m o n i a is expe l led w h e n a soln. of 
t h e s a l t is h e a t e d w i t h alkali lye ; a n d M. P e y r o n e , t h a t potassium carbonate d e c o m 
poses t h e s a l t s lowly in t h e cold, r a p i d l y a t 40° t o 50° , f o rming p o t a s s i u m ch lor ide , 
a n d t h e t e t r a m m i n o c a r b o n a t e . J . R e i s e t f o u n d t h a t w i t h so luble silver salts, s i lver 
ch lo r ide is p r e c i p i t a t e d a n d t h e c o r r e s p o n d i n g sa l t of t h e t e t r a m m i n e is fo rmed . 
M. P e y r o n e sa id t h a t t h e r e a c t i o n w i t h potassium amalgam c a n b e symbo l i zed : 
K 2 H g n - H P t ( N H 3 ) 4 ] C l 2 = 2 K C l + 4 N H 3 . P t H g w (b lack p o w d e r ) . S. A o y a m a f o u n d 
t h a t c o p p e r p r e c i p i t a t e s al l t h e p l a t i n u m f rom a n ac id ic soln. N . S. K u r n a k o f f 
a n d I . A . A n d r e j e w s k y o b s e r v e d t h a t p la t inous d i c h l o r o d i a m m i n e d i c h l o r o t e t r a m -
minopla t in i te , P t C l 2 ( N H 3 ) 2 . 4 P t C l 2 ( N H 3 ) 4 , is i s o m o r p h o u s w i t h P t C l 2 ( N H 3 ) 4 . n H 2 0 . 
A. M. B o l d y r e v a s t u d i e d t h e t e t r a g o n a l c r y s t a l s . G. B . B u c k t o n f o u n d t h a t a 
soln. of stannous chloride p r o d u c e s a v o l u m i n o u s , w h i t e p r e c i p i t a t e w h i c h d isso lves 
on w a r m i n g ; a n d w h e n t h i s soln . is cooled, t h e p r e c i p i t a t e w h i c h is f o rmed c o n t a i n s 
s t a n n i c ox ide ; if t h e soln. is h e a t e d a r ed soln. is fo rmed , a long w i t h a m m o n i u m 
chlor ide a n d a p r e c i p i t a t e of p l a t i n u m a n d s t a n n i c ox ide . W i t h ferric chloride, 
p la t i n i c d i c h l o r o d i a m m i n o c h l o r i d e a n d fe r rous ch lo r ide a r e f o r m e d . Acco rd ing 
t o M. P e y r o n e , platinous chloride in a q . soln . f o rms p l a t i n o u s t e t r a m m i n o c h l o r o -
p l a t i n i t e , [ P t ( N H 3 ) 4 J C l 2 . P t C l 2 ; J . R e i s e t , t h a t a n excess of hydrochloroplatinic 
acid g ives a n o l ive-green p r e c i p i t a t e of p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n a t e , 
[ P t ( N H 3 ) 4 |C12 .PtCl4 , wh ich , a c c o r d i n g t o P . T . Cleve, is m i x e d w i t h s o m e p l a t i n o u s 
t e t r a m m i n o t e t r a c h l o r i d e a n d p l a t i n i c d i c h l o r o t e t r a m m i n o c h l o r i d e . T h e s e r e a c t i o n s 
were s t u d i e d b y A . Cossa. E . G. Cox cou ld n o t conf i rm t h e conc lus ion of 
N . S. Kurnako f f a n d I . A . A n d r e j e w s k y t h a t t h e t e t r a m m i n e f o r m s a solid soln. 
w i t h t h e d i a m m i n e — 4 { P t ( N H 3 ) 4 C l 2 } P t ( N H 3 ) 2 C l 2 . 

P l a t i n o u s t e t r a m m i n o c h l o r i d e fo rms a series of d o u b l e s a l t s -with o t h e r 
m e t a l ch lo r ides . T h u s , G. B . B u c k t o n , a n d C. W . B l o m s t r a n d desc r ibed 
platinous tetramminochlorocuprate, [Pt(NH3)4]CuCl4 ; G. B. Buckton, platinous 
tetramminochlorobarytate, [Pt(NHg)4 JBaCl4 ; platinous tetramminochlorozinc-
ate, [Pt(NH3)4 |ZnCl4 ; platinous tetramminochloromercurate, [Pt(NH3)4]HgCl4 ; 
platinous tetramminochlorostannite, [Pt(NH3J4 (SnCl4 ; platinous tetrammino-
chlorostannate, [P t (NH 3 ) 4 JSnCl0 ; platinous tetramminochloroplumbate, 
[Pt(NHg)4]PbCl4 ; and N. S. Kurnakoff, platinous tetramminochlorocobaltate, 
[Pt(NHg)4]CoCl4. 

The corresponding platinous tetramminochloroplatinite, [Pt(NH3)4]PtCl4 , 
also ca l led Magnus* green salt, w a s p r e p a r e d b y G. M a g n u s b y s a t u r a t i n g a soln. 
of b r o w n p l a t i n o u s ch lo r ide i n h y d r o c h l o r i c ac id w i t h a q . a m m o n i a , a n d a l lowing 
i t t o s t a n d for s o m e t i m e . J . Gros , a n d C. C laus a lso s a t u r a t e d a soln . of h y d r o -
c h l o r o p l a t i n o u s ac id w i t h a q . a m m o n i a . L . R a m b e r g used a s imi l a r p rocess . 
A. Cossa o b t a i n e d t h e s a l t f rom a m i x t u r e of p l a t i n o u s ch lo r ide w i t h p l a t i n i c 
ch lor ide a n d p l a t i n i c t e t r a m m i n o c h l o r i d e , a n d a l so b y t h e a c t i o n of p l a t i n o u s 
t e t r a m m i n o c h l o r o p l a t i n a t e o n p o t a s s i u m c h l o r o p l a t i n i t e ; P . T . Cleve, b y m i x i n g 
cone . soln. of p l a t i n o u s ch lo r ide a n d h y d r o c h l o r o p l a t i n i c ac id , a n d from a m i x t u r e 
of p o t a s s i u m c h l o r o p l a t i n i t e a n d p l a t i n i c c h l o r o h y d r o x y t e t r a m m i n o n i t r a t e ; 
M. P e y r o n e , b y a d d i n g p l a t i n o u s ch lo r ide t o t h e m o t h e r - l i q u o r left a f t e r p r e p a r i n g 
p l a t i n o u s t e t r a m m i n o c h l o r i d e ; F . W . C la rke a n d M. E . Owens , a n d L . R a m b e r g , 
b y a d d i n g a so ln . of p o t a s s i u m c h l o r o p l a t i n i t e t o a q . a m m o n i a ; a n d L . Tschugaeff 
a n d W . S u b b o t i n , b y s h a k i n g for 3 o r 4 h r s . a m i x t u r e of p l a t i n o u s ch lor ide 
w i t h p l a t i n o u s t e t r a l k y l s u l p h i n o c h l o r o p l a t i n i t e . S. P . S h a r p i e s o b t a i n e d i t b y 
boi l ing a so ln . of p l a t i n o u s ch lo r ide w i t h p l a t i n u m b lack , a n d t h e n a d d i n g a q . 
a m m o n i a , a n d a lcohol t o t h e l iqu id . H . a n d W . B i l t z r e c o m m e n d e d t h e fol lowing 
p rocess : 

VOL.. x v i . s 
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R e d u c e a h o t soln. of 2 grms. of hydroohloroplat inic ac id in 7 c.c. of w a t e r b y adding 
sulphurous ac id a l i t t le a t a t ime , a n d towards t h e end , drop b y drop ; w a i t before each 
addi t ion unt i l the odour of sulphurous acid has ent ire ly d i sappeared—towards t h e e n d of 
t h e operat ion th i s requires some t ime a n d t e s t if a drop of t h e reddish-ye l low soln. g i v e s 
a precipi tate w h e n brought in contac t w i th a cone . soln. of a m m o n i u m chloride o n a. 
watch-glass . A n excess of sulphurous ac id w o u l d decolorize t h e soln . a n d form h y d r o -
sulphi toplat inous acid. W h e n n o precipi tate or o n l y a s l ight one is produced b y t h e 
a m m o n i u m chloride, boil the soln. of hydroehloroplat inous ac id so prepared, a n d a d d a n 
excess of cone. aq. ammonia . Magnus ' green sa l t is prec ip i ta ted in acicular crysta ls . T h e 
precipitat ion cont inues as the soln. cools , a n d somet ines there is a l so formed a l i t t le ye l low, 
crystal l ine plat inous dichlorodiammine which does n o t se t t l e so readi ly a n d can b e d e c a n t e d 
off w i t h the water. .Drain off the sa l t b y suct ion , a n d w a s h success ive ly w i t h water , a lcohol , 
a n d ether. T h e y ie ld O-25 grm. i s smal l because m o s t of t h e p l a t i n u m remains in t h e 
mother- l iquor as p lat inous te tramminochlor ide . A d d t o th i s so ln . three t i m e s i t s vo l . of 
alcohol , redissolve the precipi tate in 3O c.c. of h o t -water, prec ipi tate t h e p l a t i n u m t e t r a m -
minochloroplat inite from th i s boi l ing soln. b y a d d i n g hydroehloroplat inous ac id unt i l n o 
more green precipi tate is formed. T h e to ta l y ie ld is a b o u t 1-3 grms. w h e n t h e theoret ical 
yield is 1-7 grms. 

T h e c r y s t a l s of p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i i i i t e w e r e d e s c r i b e d b y 
M. R a e w s k y , M. P e y r o n e , a n d P . T . Cleve a s d a r k g r e e n need les o r p r i s m s . 
A. M. l i o l d y r e v a said t h a t t h e c r y s t a l s a r e t e t r a g o n a l a n d u n i a x i a l . E . H e r t e l 
and K . Schne ide r found t h a t t h e space - l a t t i c e of t h e g reen , t e t r a g o n a l c r y s t a l s 
h a s a = 6 - 2 9 7 A., c = 5 * 1 5 A., a n d a : c=l : 0*8175, b u t E . G. Cox a n d c o - w o r k e r s 
found t h a t t h e s t r u c t u r e h a s t h e P t C l 4 - a n d P t ( N H 3 ) 4 - g r o u p s of t h e s a m e fo rm as 
t h o s e in p o t a s s i u m ch lo rop la t i n i t e , a n d in [ P t ( N H 3 ) 4 J C l 2 , e x c e p t i n g t h a t t h e N H 3 -
g r o u p s in t h e c a t i o n a r e n o t r o t a r y . T h e t e t r a g o n a l c r y s t a l s h a v e t h e cell d i m e n s i o n s 
a —6*29 A. , a n d c—6*42 A. , e ach N H 3 - g r o u p is a t a d i s t a n c e 3*74 A . f r o m four 
ch lor ine a t o m s , a n d 3-68 A. f rom t w o . T h e s p . gr . is less t h a n 4*1 ; t h e c a l c u l a t e d 
v a l u e is 3-9 w i t h 1 mo l . of [ P t ( N H 3 ) 4 ] P t C l 4 i n t h e u n i t cell . E . H e r t e l s t u d i e d 
t h e sub jec t . J . Gros sa id t h a t w h e n h e a t e d t h e sa l t g ives off s o m e v a p o u r s of 
a m m o n i u m chlor ide , e t c . ; a n d p l a t i n u m r e m a i n s b e h i n d . L*. T s c h u g a e i t a n d 
N . P s c h o n i c y n s t u d i e d t h e d e p o l y m e r i z a t i o n symbo l i zed : [ P t ( N H 3 ) 4 J P t C l 4 
— 2LPt (NH 3 ) a Cl 2 | . N . R . D h a r f o u n d t h e mol . c o n d u c t i v i t y of a n a q . so ln . of a 
mol of t h e sa l t in 405O, 6750, 20,25O, a n d 60,75O l i t res of w a t e r t o be , r e spec t i ve ly , 
566-67, 640-56, 647*32, a n d 650*90. P . T . Cleve sa id t h a t t h e s a l t is very s p a r i n g l y 
soluble in w a t e r . L . Tschugaeff a n d I . Tscherniaeff ox id ized M a g n u s ' s a l t w i t h 
a m m o n i u m p e r s u l p h a t e , a n d o b t a i n e d ( P t , 4 N H 3 ) 2 ( S 0 4 ) ( P t C l 4 ) 2 ( O H ) 2 ; a n d wi th 
n i t r ic ac id in t h e p resence of h y d r o g e n d iox ide , [ P t , 4 N H 3 , ( N 0 3 ) ] P t C l 4 . C. G e r h a r d t 
obse rved t h a t ch lor ine c o n v e r t s i t i n t o [ P t ( N H g ) 4 C l 2 ] P t C l 4 a n d t h e n i n t o 
[P t (NHg) 4 Cl 2 JP tC l 0 . G. M a g n u s a d d e d t h a t t h e a q . so ln . is n o t d e c o m p o s e d b y 
hydroch lo r i c acid , a n d J . Gros , t h a t boi l ing h y d r o c h l o r i c ac id o r s u l p h u r i c ac id 
t a k e s u p n o a m m o n i a . J . Gros , a n d M. R a e w s k y f o u n d t h a t n i t r i c ac id c o n v e r t s 
t h e sa l t i n t o [ P t ( N H 3 ) 4 C l 2 J ( N 0 3 ) 2 a n d [ P t ( N H 3 ) 4 ( O H ) C l ] ( N 0 3 ) 2 ; a n d A . Cossa, 
t h a t a m m o n i u m n i t r a t e fo rms a m i x t u r e of different c o m p o u n d s , [ P t ( N H 3 ) 4 J -
[P t (NH 3 )C l 3 J 2 , [ P t ( N H 3 ) 4 C l 2 J ( N 0 3 ) 2 , a n d [ P t ( N H g ) 2 C l 2 ] . J . R e i s e t f o u n d t h a t 
boi l ing a m m o n i a c o n v e r t s t h e s a l t i n t o p l a t i n o u s t e t r a m m i n o c h l o r i d e . I . I . Shukoff 
a n d O. P . Sch ipu l ina obse rved t h a t t h e sa l t is d e c o m p o s e d w h e n i t is a d s o r b e d b y 
c a r b o n . F . W . Clarke a n d M. E . O w e n s s h o w e d t h a t t h e s a l t f o r m s a b r o w n soln . 
w i t h h o t a q . p o t a s s i u m c y a n a t e . J . Gros o b s e r v e d n o e v o l u t i o n of a m m o n i a occurs 
w h e n t h e sa l t is boiled w i t h a n a q . soln. of p o t a s s i u m h y d r o x i d e . P . T . Cleve 
s h o w e d t h a t si lver n i t r a t e fo rms s i lver c h l o r o p l a t i n i t e a n d p l a t i n o u s t e t r a m m i n o -
n i t r a t e ; a n d J . Re ise t , t h a t bo i l ing h y d r o c h l o r o p l a t i n i c ac id f o r m s p l a t i n o u s 
ch lor ide , and [ P t ( N H 3 ) 4 C l 2 ] P t C l 4 . T h e c o n s t i t u t i o n of t h e g reen p l a t i n o u s t e t r a m -
m i n o c h l o r o p l a t i n i t e w a s d iscussed b y C. We l t z i en , a n d M. P e y r o n e . 

S. M. J o r g e n s e n a n d S. P . L . So rensen o b s e r v e d t h a t i n p r e p a r i n g t h e g r e e n 
sa l t b y t h e a c t i o n of p o t a s s i u m ch lo rop l a t i n i t e o n p l a t i n o u s d i c h l o r o d i a m m i n e , a 
red isomeride m a y be fo rmed . T h e c o n d i t i o n s f a v o u r a b l e for t h e p r o d u c t i o n of t h e 
r e d s a l t a r e : t h e absence of p o t a s s i u m c h l o r o p l a t i n a t e of ten p r e s e n t i n t r a c e s 
i n t h e p l a t i n o u s sa l t , a n d a v e r y di l . n e u t r a l o r s l igh t ly a m m o n i a c a l so ln . i n t h e 
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presence of a l a rge excess of w a t e r . T h e f o r m a t i o n of t h e g reen s a l t is f a v o u r e d 
b y t h e use of c o n c e n t r a t e d so lu t ions o r of so lu t ions acidified w i t h h y d r o c h l o r i c 
ac id . E . G. Cox a n d c o - w o r k e r s p r e p a r e d t h e p i n k s a l t b y t r e a t i n g a n a q . soln . 
of [Pt(NH3)4"jCl2 w i t h a q u a r t e r of i t s vo l . of a q . a m m o n i a of sp . gr . 0*88, a n d t h e n 
w i t h a n e u t r a l soln . of p o t a s s i u m c h l o r o p l a t i n i t e free f rom c h l o r o p l a t i n a t e . A good 
yie ld of t h e p i n k sa l t is d e p o s i t e d , a n d i t is c o n t a m i n a t e d w i t h a l i t t l e g r een sa l t . 
Accord ing t o S. M. J o r g e n s e n a n d S. P . L . Sorensen , t h e p r e c i p i t a t e shou ld be 
w a s h e d w i t h a q . a lcohol , a n d finally w i t h a b s o l u t e a lcohol ; i t fu rn i shes smal l , 
ill-defined need les , rose- red in co lour . T h e s a m e sa l t is o b t a i n e d i n -well-defined, 
smal l , t e t r a g o n a l p r i s m s b y i n t e r a c t i o n of t h e ye l low p l a t i n o u s d i m e t h y l a m i n e -
a m m i n o c h l o r o p l a t i n i t e w i t h p l a t i n o u s d i c h l o r o d i a m m i n e . JE. H e r t e l a n d 
K . S c h n e i d e r found t h a t t h e space - l a t t i ce of t h e r ed , t e t r a g o n a l c r y s t a l s h a s 
a = 6 - 2 9 3 A. , c = 5 - 2 5 A., a n d a : c==l : 0-8340. E . G. Cox a n d co -worke r s sa id t h a t 
these r e su l t s a r e w r o n g . T h e c r y s t a l s a r e r h o m b i c a n d h a v e a space - l a t t i ce w i t h 
a—7*9 A. , 6 = 8 - 2 A. , a n d c—7-9 A. ; t h e c a l c u l a t e d s p . gr . is 3-9, w h e n t h e r e a r e 
t w o mol s . of [ P t ( N H 3 ) 4 ] P t C l 4 p e r u n i t cell. T h e red a n d g reen sa l t s a r e a n h y d r o u s , 
a n d in t h e d r y c o n d i t i o n t h e y a r e very s t ab l e , b u t on boi l ing t h e red s a l t w i t h w a t e r 
it is c h a n g e d q u a n t i t a t i v e l y i n t o t h e g reen sa l t ; t h e conve r se c h a n g e h a s n o t b e e n 
obse rved . E . G. Cox a n d co -worke r s found t h a t w h e n e x a m i n e d b y X - r a d i o g r a m s 
or b y t h e mic roscope t h e p i n k sa l t of M a g n u s is i n d i s t i n g u i s h a b l e f rom t h e 
empi r ica l ly i somer ic Cleve 's sa l t , [P t (NHg) 3 ClJ 2 PtCl 4 . A c c o r d i n g t o H . D . K . D r e w 
a n d H . J . T res s , t h e t r i a m m i n e is (i) m o r e so lub le in w a t e r t h a n t h e p i n k sa l t of 
M a g n u s ; (ii) a cold a q . soln . of s o d i u m n i t r a t e r a p i d l y c h a n g e s t h e red t o t h e 
green sa l t , b u t i t does n o t affect t h e co lour of t h e t r i a m m i n e ; (iii) a l u k e w a r m 
aq . soln. of [P t (NHg) 4 ]C l 2 l i be ra t e s t h e t r i a m m i n e f rom i t s p l a t i n o u s s a l t w i t h t h e 
p r e c i p i t a t i o n of t h e green sa l t of M a g n u s , "whereas w i t h t h e red t e t r a m m i n e , t h e r e 
is no a c t i o n for s o m e t i m e , a n d if, on h e a t i n g , t h e r e d s a l t b e c o m e s green , on ly t h e 
t e t r a m m i n e , a n d n o t r i a m m i n e is found in t h e filtrate ; a n d (iv) w h e n t h e t w o sa l t s 
are t r e a t e d w i t h a cold a q . soln. of s i lver n i t r a t e , s i lver c h l o r o p l a t i n i t e is p r e c i p i t a t e d . 
On r e m o v i n g t h e excess of s i lver w i t h a so luble ch lo r ide , a n d t r e a t i n g t h e l iqu ids 
wi th a n a q u e o u s soln. of p o t a s s i u m c h l o r o p l a t i n i t e , i n t h e one case , t h e in i t ia l 
t r i a m m i n e is r e g e n e r a t e d in r ed p l a t e s , a n d in t h e o t h e r case , ac i cu la r c r y s t a l s of 
t h e g reen sa l t a r e fo rmed . W i t h p o t a s s i u m c h l o r o p a l l a d i t e so u sed i n s t ead of t h e 
ch lo rop la t in i t e , t h e t r i a m m i n e fu rn i shes p l a t i n o u s ch loro tr iamminoch loropa l lad i t e , 
[P t (NHg) 3 Cl) 2 PdCl 4 , w h e r e a s , t h e r ed sa l t of M a g n u s g a v e g r ey i sh -p ink needles 
of p la t inous t e t ramminoch loropa l lad i t e , [ P t ( N H 4 J 4 J P d C l 4 . T h e ev idence shows 
t h a t t h e r e is n o c o n n e c t i o n b e t w e e n t h e r e d p l a t i n o u s t r i a m m i n e a n d t h e r ed 
form of M a g n u s ' sa l t . 

T h e red a n d g reen sa l t s of M a g n u s a p p e a r t o b e s imi l a r in c rys t a l l i ne form w h e n 
viewed u n d e r t h e mic roscope ; t h e i r so lubi l i t ies a r e s imi l a r ; n o difference h a s been 
d e t e c t e d in t h e c h e m i c a l r e a c t i o n s ; t h e y h a v e t h e s a m e m o l e c u l a r we igh t s ; 
d i ch ro i sm does n o t e x p l a i n t h e i r occu r r ence ; a n d n o t h i n g h a s y e t b e e n obse rved 
to s h o w a n y difference in c h e m i c a l s t r u c t u r e . N o o t h e r p a i r of red a n d green 
isomeric p l a t i n o u s sa l t s is k n o w n , b u t t h e s u b s t i t u t i o n of t h e four a m m o n i a res idues 
in [ P t ( N H g ) 4 J P t C l 4 b y m e t h y l - , n - b u t y l - , i so -bu ty i - , o r a m y l - a m i n e forms a green 
salt , w h e r e a s a s imi la r s u b s t i t u t i o n of e t h y l - o r of w-p ropy l -amine gives a red 
salt, bu t platinous tetraetnylaminochloroplatinite, [Pt(C2H5NHo)4]PtCl4 , is 
green. 

H . D . K . D r e w a n d c o - w o r k e r s p r e p a r e d p la t inous t e t ramminoch loropa l lad i t e , 
[ P t ( N H 3 ) 4 JPdCl4 , i n l i lac-grey need les . J . R e i s e t p r e p a r e d p la t inous t e t r a m m i n o -
chloroplat inate , [ P t ( N H 3 ) 4 ] P t C l 6 , a s a r ed , c rys t a l l i ne m a s s b y t h e a c t i o n of a n 
excess of p l a t i n i c ch lo r ide o n p l a t i n o u s t e t r a m m i n o c h l o r i d e , b u t P . T . Cleve said 
t h a t [ P t ( N H g ) 4 C l 2 ] P t C l 4 is p r o d u c e d b y t h i s p rocess . A. Cossa, howeve r , o b t a i n e d 
i t b y a d d i n g , a t o r d i n a r y t e m p . , a n e u t r a l soln. of p l a t i n i c ch lor ide , o r of s o d i u m 
c h l o r o p l a t i n a t e , t o a soln. of p l a t i n o u s t e t r a m m i n o c h l o r i d e . T h e yel low, a m o r p h o u s 
p r o d u c t s lowly passes i n t o [P t (NHg) 4 Cl 2 ]P tC l 4 , a n d t h e c h a n g e is r a p i d w i t h boi l ing 
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soln . P . Sch t t t zenberger a n d D . T o m m a s i desc r ibed p la t inous b i scarbonyl -
d iamminoch lor ide , [ P t ( N H 3 ) 2(CO)2]Cl2 . 

E . A. Hadow, and S. M. Jorgensen obtained a double salt, platinous tetrammino-
dlnitratotetramminochloroplatlnate, 2[Pt(NH3)4]PtCl4 .[Pt(NH3)4(NOa)2]PtCl4 ; and the triple 
salt , platinous tetramminosulphitochloroplatinite, 2[Pt(NH3)4]Cla .PtSO„.PtCla . A. Cossa, 
and S. M. Jorgenson obtained platinous tetramminotrlchloroamminoplatlnlte, [Pt(NH3J4]-
TPt(JSrU8)Cl3I8 ; S. M. JOrgensen, platinous tetramminotrichloroethylamineplatinite, 
[Pt(NH 3) 4][Pt(C 2H 6NH 2)Cl 3] 2 ; platinous tetramminotrichloropyridlneplatinlte, [Pt (NH 8 ) 4 ] . 
[Pt(C6H6N)Cl3]2 ; platinous tetramminotrichloroethyleneplatinite, [Pt(NH3)4][Pt(C2H4)Cl3] a ; 
and platinous tetramminotrichloroallylalcoholoplatinite, [Pt(NHg)4][Pt(C3H5OH)Cl3Ia. 

Iu. Tschugaeff a n d I . Tscherniaeff p r e p a r e d d e r i v a t i v e s of p la t inous a q u o t r i a m -
minochlor ide , [P t (NHg) 3 (H 2 O)]Cl 2 , b y pass ing a i r t h r o u g h a soln. of t h e d i h y d r o x y l -
a m i n o a m m i n o c h l o r i d e c o n t a i n i n g a m m o n i a a n d a m m o n i u m s u l p h a t e , o r a n y o t h e r 
s u l p h a t e , a n d a t r a c e of a c o p p e r sa l t . T h e colour less p r e c i p i t a t e — p o s s i b l y 
(NH 3 ) 4 Pt . . . . (OH)2—Pt(NH 3 ) 4 —is soluble in w a r m di l . s u l p h u r i c acid , a n d w h e n 
t h e soln. is t r e a t e d w i t h p l a t i n o u s ch lor ide , p l a t i n o u s a q u o t r i a m m i n o c h l o r o -
p l a t i n i t e , [ P t ( N H 3 ) 3 ( H 2 0 ) JPtCl 4 , is f o rmed i n g reen need les . W h e n t h i s sa l t is 
w a r m e d w i t h hydroch lo r i c ac id , o r a soluble chlor ide , i t f o rms t h e c h l o r o t r i a m m i n e , 
[P t (NH 3 ) 3 ClJ 2 PtC l 4 . 

A. Cossa 5 p r e p a r e d p l a t i n o u s c h l o r o t r i a m m i n o c h l o r i d e , [P t (NH 3 ) 3 Cl]Cl , f rom 
a m i x e d soln. of t h e co r r e spond ing n i t r a t e a n d cone , hyd roch lo r i c ac id b y cool ing 
i t w i t h ice, d r y i n g t h e c rys t a l s b e t w e e n b i b u l o u s p a p e r , r ec rys ta l l i z ing f rom a q . 
soln. , a n d d r y i n g a t 100°. P . K l a s o n h e a t e d a m i x t u r e of e q u i m o l a r p r o p o r t i o n s 
of p l a t i n o u s t e t r a m m i n o c h l o r i d e a n d h y d r o c h l o r i c ac id a t 108°, a l lowing t h e 
p l a t i n o u s f rems-dichlorodiammine t o c rys ta l l ize o u t , t h e n a d d e d p o t a s s i u m ch loro-
p l a t i n i t e t o p r e c i p i t a t e t h e u n c h a n g e d t e t r a m m i n o c h l o r i d e f rom t h e boi l ing soln. , 
a n d t h e r e r e m a i n e d t h e c h l o r o t r i a m m i n o c h l o r i d e . P . K l a s o n o b t a i n e d a b a d y ie ld 
b y t r e a t i n g t h e c*\s'-dichlorodiammine w i t h a m m o n i a . A. Cossa p r e p a r e d t h e s a l t 
b y a d d i n g a m m o n i a t o g reen p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e , p l a t i n o u s cis-
or Zraws-dichlorodiammine, or t o p l a t i n u m t r i c h l o r o t r i a m m i n e ; a n d h e r e c o m 
m e n d e d m i x i n g a boi l ing soln. of p l a t i n o u s c h l o r o t r i a m m i n o c h l o r o p l a t i n i t e w i t h a 
soln. of p l a t i n o u s t e t r a m m i n o c h l o r i d e , f i l tering, a n d e v a p o r a t i n g for c rys t a l l i za t ion . 
T h e sa l t a p p e a r s in colourless scales or p r i s m s wh ich , a c c o r d i n g t o A . Cossa, be long 
t o t h e monocl in ic s y s t e m . A. W e r n e r a n d A. Mio la t i f ound t h a t t h e m o l . con
duc t iv i t i e s of a soln. of a mol of t h e sa l t in 250, 500, IOOO, a n d 2000 l i t res of w a t e r , 
a re , respec t ive ly , 101-0, 107-6, 115-8, a n d 127-8. T h e c o n s t i t u t i o n of t h e sa l t w a s 
discussed b y P . T . Cleve, a n d P . K l a s o n . P . K l a s o n f o u n d t h a t t h e s a l t is h y d r o l y z e d 
in a q . soln. P . T . Cleve obse rved t h a t ch lo r ine c o n v e r t s i t i n t o [P t (NH 3 ) 3 Cl 3 JC l ; 
A. Cossa, t h a t hydroch lo r i c ac id fo rms p l a t i n o u s c i s -d i ch lo rod iammine , a n d 
a m m o n i a furnishes p l a t i nous t e t r a m m i n o c h l o r i d e . T h e sa l t is inso luble i n a lcohol . 
P . K l a s o n n o t e d t h e f o r m a t i o n of t h e c o m p l e x e s p l a t i n o u s c h l o r o e t h y l s u l p h o d i a m -
minoch lor ide , [ P t ( N H 3 ) 2 ( S C 2 H 5 ) C l ] ; a n d p l a t i n o u s b i s p h e n y l s u l p h o d i a m m i n e , 
[ P t ( N H 3 ) 2 ( S C 6 H 6 ) 2 J . P . T . Cleve n o t e d t h a t p o t a s s i u m ch lo rop l a t i n i t e f o rms 
p l a t i n o u s c h l o r o t r i a m m i n o c h l o r o p l a t i n i t e , a n d A. Cossa, t h a t s o d i u m ch lo ro-
p l a t i n a t e forms p l a t i n o u s c h l o r o t r i a m m i n o c h l o r o p l a t i n a t e . 

M. P e y r o n e o b t a i n e d a smal l y ie ld of p la t inous ch loro tr iamminoch lorop la t in i t e , 
or Cleve s salt, [P t (NHa) 3 ClJPtCl 4 , b y a d d i n g a m m o n i u m c a r b o n a t e t o a v e r y 
d i lu t e , n e u t r a l , boi l ing soln. of p l a t i n o u s ch lor ide . P . T . Cleve t r e a t e d a 
hyd roch lo r i c ac id soln. of p l a t i n o u s ch lor ide w i t h a m m o n i a a n d f o u n d t h a t 
inso luble p l a t i n o u s c h l o r o t r i a m m i n o c h l o r o p l a t i n i t e , a n d t e t r a m m i n o c h l o r o p l a t i n i t e 
a n d soluble p l a t i n o u s t e t r a m m i n o c h l o r i d e a n d c h l o r o t r i a m m i n o c h l o r i d e w e r e 
fo rmed , a n d h e also o b t a i n e d i t f rom soln. of p l a t i n o u s t r i a m m i n o - s a l t s a n d 
p l a t i n o u s ch lor ide . Li. R a m b e r g o b t a i n e d i t b y t h e a c t i o n of a m m o n i a o n p o t a s s i u m 
c h l o r o p l a t i n i t e in t h e p resence of a m m o n i u m ch lo r ide . A. Cossa h e a t e d a soln. of 
10 g r m s . of p l a t i n o u s t e t r a m m i n o c h l o r i d e i n 50 c.c. of w a t e r w i t h 75 c.c. of h y d r o 
chlor ic ac id of s p . gr . 1-198 a t 20°, i n a reflux c o n d e n s e r i n boi l ing w a t e r , filtered 
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t h e cold soln. f r o m t h e p l a t i n o u s d i a m m i n o d i c h l o r i d e ; a d d e d p o t a s s i u m chloro-
p l a t i n i t e a n d fi l tered f rom t h e p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e a n d e v a p o r a t e d 
t h e soln. , a n d o b t a i n e d a y ie ld of 2*70 g r m s . of p l a t i n o u s c h l o r o t r i a m m i n o c h l o r o -
p l a t i n i t e i n rose- red , l u s t r o u s p l a t e s or scales . T h e gene ra l m e t h o d s d e p e n d o n 
a d d i n g a m m o n i a t o t h e d i c h l o r o d i a m m i n e , or r e m o v i n g a m m o n i a f rom t h e t e t r a m 
minoch lo r ide . L . Tschugaeff p r e v e n t e d t h e a m m o n a t i o n of t h e d i c h l o r o d i a m 
mine be ing ca r r i ed t o o far , b y e m p l o y i n g p o t a s s i u m c y a n a t e w h i c h evo lves a m m o n i a 
g r a d u a l l y w h e n h y d r o l y z e d : 

O n e g r m . of p l a t i n o u s cis-dichlorodiammine ( P e y r o n e ' s ch lo r ide ) is bo i l ed w i t h 0-7 g r m . 
of p o t a s s i u m c y a n a t o a n d 18 t o 20 c.c. of w a t e r . A f t e r so ln . is c o m p l e t e t h e bo i l ing is 
c o n t i n u e d for o n e m i n u t e . S e v e r a l p o r t i o n s p r e p a r e d in t h i s "way a r e c o m b i n e d , a n d 
h e a t e d w i t h a n exces s of h y d r o c h l o r i c a c id , s p . g r . 1-19 (4 c.c. for e a c h p o r t i o n ) ; t h e 
who le i s t h e n h e a t e d t o bo i l ing , a n d cooled . Af t e r co l l ec t ing t h e u n c h a n g e d d i c h l o r o d i a m 
m i n e w h i c h s e p a r a t e s , a n e x c e s s of p o t a s s i u m c h l o r o p l a t m i t e i s a d d e d t o t h e f i l t r a te , 
w h e r e b y a m i x t u r e of p l a t m o t i s t e t r a m m i n o c h l o r o p l a t i n i t e a n d of p l a t i n o u s e h l o r o t r i -
a m m i n o c h l o r o p l a t i n i t o is f o r m e d . T h i s m i x t u r e is t h e n s e p a r a t e d b y t a k i n g a d v a n t a g e of 
t h e f ac t t h a t t h e l a t t e r c o m p o u n d is fa i r ly r e a d i l y so lub le in h o t w a t e r . T h e yiold of e h l o r o -
p l a t i n i t e t h u s o b t a i n e d is a b o u t 50 p e r c en t , of t h e t h e o r e t i c a l , c a l c u l a t e d o n t h o d i c h l o r o 
d i a m m i n e w h i c h e n t e r s i n t o r e a c t i o n . 

"K. Gr. Cox a n d co -worke r s f o u n d t h a t t h e p i n k sa l t of M a g n u s is f o r m e d on ly 
u n d e r specia l cond i t i ons , a n d t h a t t h e sa l t u sua l ly cal led t h e p i n k sa l t of M a g n u s 
is r ea l ly Cleve ' s sa l t . T h e X - r a d i o g r a m s of t h e t w o sa l t s a r e v e r y s imi lar . T h e 
c-axes of t h e t w o a re e q u a l , a n d t h e a -ax i s of Cleve"s sa l t is p r o b a b l y 3 or 3 / \ / 2 
t i m e s t h a t of t h e t e t r a m m i n e sa l t . 

A. R . K l i en s t u d i e d t h e a c t i o n of w a t e r , ac ids , a n d a lka l ies on t h e sa l t . P l a t i n o u s 
c h l o r o t r i a m m i n o c h l o r o p l a t i n i t e is so luble in co ld w a t e r , a n d freely soluble in 
boi l ing w a t e r ; i t is n o t d e c o m p o s e d b y boi l ing w a t e r ; a m m o n i a t r a n s f o r m s i t 
i n to p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e ; n i t r i c acid y ie lds p l a t i n i c ch lorodi -
n i t r a t o t r i a m m i n o c h l o r i d e ; s i lver n i t r a t e p r e c i p i t a t e s s i lver c h l o r o p l a t i n i t e , a n d 
forms a soln. of p l a t i n o u s n i t r a t o t r i a m m i n o n i t r a t e ; s i lver s u l p h a t e fo rms p l a t i n o u s 
s u l p h a t o t r i a m m i n e ; p o t a s s i u m p e r m a n g a n a t e in a boi l ing soln. fo rms p la t inous 
chlorotriamminochloroplatinate, [Pt(NH3)4Cl IPtCl6, with sodium chloroplatinate. 
A. Cossa o b s e r v e d t h a t t h e r e is f o rmed p l a t i n o u s c h l o r o t r i a m m i n o c h l o r o p l a t i n a t e . 
M. Peyrone prepared platinous cMorotriamminotrichloroamminoplatinite, 
I Pt(NH3)aCl J[Pt(NH3)Cl3J. 

W. Odlmg « prepared yellow platinous //aw,s dichlorodiammine, [Pt(NH3)2Cl2] , 
by t h e a c t i o n of h y d r o c h l o r i c ac id o n t h e c o r r e s p o n d i n g h y d r o x i d e , K c i s e t ' s second 
base ; a n d a lso b y t h e a c t i o n of a m m o n i a on p l a t i n o u s ch lo r ide . Th i s sa l t h a s 
also b e e n cal led Reiset9 s chloride, a n d p la t inous a - d i c h l o r o d i a m m i n e . J . Re ise t , 
M. P e y r o n e , P . T . Cleve, a n d L . R a m b e r g p r e p a r e d i t b y h e a t i n g p l a t i n o u s t e t r a m -
mhioch lo r ide t o 250° a s long a s a m m o n i a is evo lved , a n d un t i l a w h i t e c loud of 
a m m o n i u m ch lo r ide a p p e a r s . T h e res idue c a n b e c rys ta l l i zed twice f rom h o t w a t e r , 
or t r a n s f o r m e d i n t o t h e n i t r a t e , b y t r e a t m e n t w i t h s i lver n i t r a t e , a n d t h e filtrate 
t r e a t e d w i t h h y d r o c h l o r i c ac id . J u s t as J . R e i s e t o b t a i n e d t h e s a l t b y h e a t i n g 
p l a t i n o u s d i n i t r a t o - or s u l p h a t o - d i a m m i n e w i t h h y d r o c h l o r i c ac id or a lkal i ch lor ide , 
M. P e y r o n e e v a p o r a t e d t o d r y n e s s a m i x t u r e of p l a t i n o u s t e t r a m m i n o c h l o r i d e a n d 
an excess of cone , h y d r o c h l o r i c ac id , a n d e x t r a c t e d t h e a m m o n i u m chlor ide w i t h 
w a t e r ; a n d J . R e i s e t , a lso , b y boi l ing p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e for a long 
t i m e w i t h a so ln . of a m m o n i u m n i t r a t e , s u l p h a t e , o r ch lo r ide , a n d cool ing t h e 
l iquid . A. Cossa o b s e r v e d t h a t s o m e [P t (NHg) 4 ] [P t (NH 3 )CIg ) 2 , p r ev ious ly desc r ibed , 
is f o rmed . S. M. J o r g e n s e n f o u n d t h a t d i c h l o r o d i a m m i n e is fo rmed in t h e t h e r m a l 
d e c o m p o s i t i o n of a m m o n i u m c h l o r o p l a t i n i t e a t 170°. H . a n d W . B i l t z r ecom
m e n d e d t h e fol lowing process : 

H e a t about 0*3 grm. of plat inous tetramminochloride to 250° in a tes t - tube immersed 
in a paraffin ba th . If any •water is given off, s top the heat ing to remove tho drops, con
densed on the upper walls of the tes t - tube, by a s t r ip of filter-paper. Continue tho heating 
until ammonia is evolved, t he substance becomes da rk coloured, and a bri t t le p la t inum 
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black beg ins t o depos i t on t h e glass . T h e t r e a t m e n t occupies a b o u t 20 mine . E x t r a c t 
the greyish-yel low m a s s in a beaker w i th 20 c.c. of boi l ing w a t e r ; a n d filter t h e h o t pa le 
ye l low soln. , from the black residue. On cooling, a m a s s of pa le ye l low crysta ls of t h e 
trans-sal t is depos i ted from the soln. Dra in t h e crys ta l s , w a s h w i t h alcohol , t h e n w i t h 
ether , a n d al low t h e m t o dry. Y ie ld O-1 grm. 

T h e co lour of t h e t r a n s - s a l t r a n g e s f rom a pa l e ye l low t o a s u l p h u r ye l low. 
I t m a y occur in ac icu la r c rys t a l s , or , a cco rd ing t o A . Cossa, i n r h o m b i c , h e x a g o n a l 
p l a t e s . A. M. B o l d y r e v a sa id t h a t t h e c r y s t a l s a r e t e t r a g o n a l a n d u n i a x i a l . 
H . D . K . D r e w a n d co-workers f o u n d t h a t t h e pa l e ye l low c r y s t a l s a r e t a b u l a r , a n d 
of ten e longa ted , a n d t w i n n i n g is c o m m o n . T h e c r y s t a l s h a v e a s t r a i g h t e x t i n c t i o n ; 
pos i t ive e longa t ion ; a n d re f rac t ive i n d e x 1*76. M. P e y r o n e sa id t h a t t h e s a l t 
d e c o m p o s e d a t a b o u t 270° i n t o a m m o n i u m ch lor ide , h y d r o g e n ch lo r ide , n i t r o g e n 
a n d p l a t i n u m . J . Li fschi tz a n d E . R o s e n b o h m s t u d i e d t h e o p t i c a l p r o p e r t i e s . 
A. W e r n e r a n d A. Miola t i f o u n d t h e mo l . c o n d u c t i v i t i e s of soln. w i t h a mol of t h e 
sa l t in 5OO a n d 1000 l i t res of w a t e r a r e r e spec t ive ly 22-6O a n d 22-42. A . W e r n e r 
a n d C. H e r t y sa id t h a t t h e e lec t r ica l c o n d u c t i v i t y of t h e soln. is c h a r a c t e r i s t i c of 
t h a t of a n on- ionized sa l t . H . D . K . D r e w a n d co -worke r s f o u n d t h a t t h e con
d u c t i v i t y increases r a p i d l y w i t h t i m e , so t h a t t h e mo l . c o n d u c t i v i t i e s , /z, of soln . 
wi th a mol . of t h e j8-salt i n 2866 a n d 1234 l i t res , r e spec t ive ly , were : 

T i m e . . . O 62 131 174 2752 
Jv = 2866 . . 7-0 2 1 O 2 6 1 32-7 89-8 

t*{v= 1234 . . 7-5 9-O 11-2 14-1 38-7 
T h e y a t t r i b u t e d t h e c h a n g e t o t h e d e s t r u c t i v e a c t i o n of w a t e r g e n e r a t i n g a m m o n i u m 
chlor ide . A. W e r n e r a n d A. Mio la t i m a d e o b s e r v a t i o n s o n t h e c o n d u c t i v i t y of 
soln. of t h e sa l t . T h e sa l t d issolves v e r y s lowly in w a t e r . W . Od l ing o b s e r v e d t h a t 
t h e sa l t is v e r y spa r ing ly so luble in cold w a t e r ; b u t is m o r e soluble in h o t w a t e r — 
M. P e y r o n e observed t h a t ] 40 p a r t s of boi l ing w a t e r d issolve 1 p a r t of sa l t , a n d 
P . T . Clove, t h a t 13O p a r t s of boi l ing w a t e r or 4472 p a r t s of w a t e r a t 0° a r e r e q u i r e d 
t o dissolve 1 p a r t of sa l t . H . D . K . D r e w a n d co -worke r s sa id t h a t 100 g r m s . of 
w a t e r a t 25° dissolve 0-036 g r m . of t h e a -sa l t . T h e t r e a t m e n t of t h e s a l t w i t h 
chlor ine , a q u a regia, or a m i x t u r e of p o t a s s i u m c h l o r a t e a n d h y d r o c h l o r i c ac id 
furnishes c i t ron-yel low, o c t a h e d r a of p l a t in i c d i c h l o r o t e t r a m m i n o c h l o r i d e ; b i o m i n e 
furnishes a m i x t u r e c o n t a i n i n g p l a t i n o u s d i b r o m o d i a m m i n e , a n d similarl}*- w i t h 
iodine ; w i t h h o t n i t r i c acid , ye l low fumes a re evo lved . I J . TschugaefE a n d W . Chlop in 
found t h a t Koise t ' s ch lor ide in t h e p resence of a m m o n i a a n d a m m o n i u m c a r b o n a t e 
forms platinic; c h l o r o p e n t a m m i n o e h l o r i d e — v i d e infra, P e y r o n e / s ch lo r ide ; a n d 
t h a t w i t h h y d r o g e n d iox ide , h y d r o x y - c o m p o u n d s a r e f o rmed . T h e sa l t is c o n v e r t e d 
b y ani l ine or e t h y l a m i n e i n t o p l a t i n o u s b i san i l ine d i a m m i n o c h l o r i d e o r b i s e t h y l -
a m i n e d i a m m i n o c h l o r i d e r e spec t ive ly . A n excess of p o t a s s i u m c y a n i d e d isso lves 
t h e sa l t w i th t h e l ibe ra t ion of a m m o n i a a n d t h e f o r m a t i o n of p o t a s s i u m c y a n i d o -
p l a t i n i t e . I J . R a m b e r g s t u d i e d t h e l i be ra t ion of a m m o n i a f rom t h e p l a t i n u m 
a m m i n e s w h e n t h e y a r e t r e a t e d w i t h s o d i u m h y d r o x i d e ; a n d I . I . Shukoff a n d 
O. P . Sh ipu l ina , t h e a d s o r p t i o n of t h e sa l t b y c h a r c o a l . A . W e r n e r o b s e r v e d t h a t 
w h e n t h e sa l t is t r i t u r a t e d w i t h s i lver ox ide , t h e r e s u l t i n g colour less a lka l i ne fluid 
furnishes t h e trans-salt w h e n t r e a t e d w i t h a n excess of cone , h y d r o c h l o r i c ac id . 
P . T . Cleve sa id t h a t a soln. of s i lver n i t r a t e d o e s n o t p r e c i p i t a t e al l t h e 
ch lor ine . N . S. Kurnakof f found t h a t t h i o c a r b a m i d e fo rms t h e c o m p l e x s a l t s 
P tC l 2 {CS(NH 2 ) 2 } 4 , P t C l 2 { C S ( N H 2 ) 2 } 2 , a n d P t C l 2 . C S ( N H 2 ) 2 ; a n d t h a t w i t h p y r i d i n e 
t h e r e is formed P t C l 2 { C S ( N H 2 ) 2 } 2 ( C 6 H 5 N ) 2 . 

E . Koefoed r e p o r t e d t h a t a brown salt of t h e s a m e c o m p o s i t i o n a s t h a t of t h e 
ye l low sa l t j u s t descr ibed is f o r m e d b y boi l ing ye l low p l a t i n o u s t e t r a m m i n o c h l o r i d e 
w i t h cone , hyd roch lo r i c acid ; a n d b y boi l ing a cone . so ln . of p l a t i n o u s t e t r a m m i n o -
c h l o r o p l a t i n i t e in a q . a m m o n i a , n o t t o o long w i t h di l . h y d r o c h l o r i c ac id , e v a p o r a t i n g 
t h e soln . t o d r y n e s s , t r e a t i n g t h e r e s idue w i t h h y d r o c h l o r i c ac id ( sp . gr . 1-19) and 
e v a p o r a t i n g t o d r y n e s s a few t i m e s , c rys ta l l i z ing f rom boi l ing w a t e r , a n d d r y i n g 
a t 100° . T h e l e a t h e r - b r o w n c rys t a l s a r e s p a r i n g l y so lub le in w a t e r , b u t t h e y are 
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m o r e so luble t h a n is t h e case w i t h t h e ye l low sa l t . T h e so lub i l i ty of t h e sa l t i n 
h o t w a t e r is m u c h g r ea t e r , a n d w i t h boi l ing w a t e r , t h e b r o w n sa l t passes i n t o t h e 
ye l low fo rm. A q u a regia , o r a m i x t u r e of p o t a s s i u m p e r m a n g a n a t e a n d h y d r o 
chlor ic ac id , fo rm [ P t ( N H s ) 2 C l 4 ] ; p o t a s s i u m iod ide furn ishes [ P t ( N H g ) 2 I 2 I ; a n d 
a m m o n i u m s u l p h i t e g ives c rys t a l l i ne need les of a d o u b l e sa l t . F . H o f f m a n n p r e 
p a r e d p la t inous h y d r o x y c h l o r o d i a m m i n e , [ P t ( N H 3 ) 2 ( O H ) C l J ; a n d A. R . K l i en 
s t u d i e d t h e sa l t . A . G r u n b e r g a n d D . I . R jab t sch ikof f p r e p a r e d p la t inous 
diaquodiam minochloride, [Pt(NHg)2(H2O)2]Cl2 , and platinous hydroxyaquo-
diamminochloride, [Pt(NH3)2(H20)(OH)JCl. 

C. G r i m m obta ined a dark red, crystal l ine p o w d e r of w h a t lie regarded as ammonium 
platinous dichtorodiammtnochloride, 2 N H 4 C l . [ P t ( N H 3 ) g C l g ] , b y crystal l iz ing a soln. of 
p lat inous te tramminochlor ide w i t h a large e x c e s s of a m m o n i u m chloride. N . S. Kumakof f , 
and H . a n d A. Euler said t h a t t h e product is probably impure plat inic d iehlorotetrainmino-
chloride (q.v.). 

W . Odl ing o b t a i n e d p la t inous c ^ - d i c h l o r o d i a m m i n e , [ P t ( N H g ) 2 C l 2 ] , o r 
Peyrone^s chloride, o r p la t inous yg-dichlorodiam m i n e , b y g e n t l y h e a t i n g a soln. 
of p l a t i n o u s ch lor ide , t e t r a m m i n o c h l o r o p l a t i n i t e , o r / r ans -d i ch lo rod i amni ine in 
a q . a m m o n i a ; a n d P . T . Cleve, b y p r e c i p i t a t i o n f rom a soln. of t h e c o r r e s p o n d i n g 
n i t r a t e or s u l p h a t e b y t h e a d d i t i o n of h y d r o c h l o r i c ac id or a lka l i ch lor ide . 
P . T . Cleve a lso p r e p a r e d i t b y a d d i n g a m m o n i a t o a b r o w n soln. of p l a t i n o u s 
ch lor ide i n cold h y d r o c h l o r i c ac id , boi l ing t h e greenish-ye l low p r e c i p i t a t e w i t h 
wa t e r , w h e n inso lub le p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e a n d a soln. of t h e 
cis-sal t a r e fo rmed . T h e soln . on cool ing d e p o s i t s t h e cis-sal t . M. P e y r o n e p re 
p a r e d t h i s sa l t b y g e n t l y h e a t i n g a soln. of p l a t i n o u s t e t r a m m i n o c h l o r i d e in a q . 
a m m o n i a , d isso lv ing t h e p r e c i p i t a t e in boi l ing h y d r o c h l o r i c ac id , w a s h i n g t h e 
p r e c i p i t a t e w i t h w a t e r t o r e m o v e t h e t e t r a m m i n o c h l o r i d e , a n d rec rys ta l l i z ing f rom 
a soln. i n h o t h y d r o c h l o r i c ac id . M. P e y r o n e o b t a i n e d t h e sa l t b y p o u r i n g p o t a s h -
lye i n t o a soln. of p l a t i n o u s ch lo r ide neu t r a l i zed w i t h a m m o n i u m c a r b o n a t e ; he 
also p r e p a r e d t h e sa l t f r om a soln. of p l a t i n o u s ch lo r ide in h y d r o c h l o r i c acid , and 
neu t r a l i zed w i t h a m m o n i u m c a r b o n a t e , b y boi l ing t h e soln. -with a n excess of 
a m m o n i u m c a r b o n a t e , cool ing t h e filtered l iqu id , a n d rec rys ta l l i z ing f rom h o t 
aq . soln . 

H . a n d W . Bi l t z r e c o m m e n d e d t h e fol lowing p r o c e d u r e for t h e cis-sal t : 

Prepare a soln. of hydroch loropla t inous acid from a g r a m of hydrochloroplat ime acid 
as indicated a b o v e in connect ion w i t h p la t inous t e t r a m m i n o c h l o r o p l a t i n i t e Concentrate 
the soln. t o a vol . of a b o u t 2 c.c. and neutral ize it whi le st i l l warm w i t h a cone. soln. of 
a m m o n i u m carbonate . A d d a n e x c e s s of t h e la t ter t o m a k e a total vo l . of about 15 c.c. 
Roil the soln. T h e colour changes from a dark reddish-brown t o a n in tense ye l low, and a t 
the s a m e t i m e green crysta ls of p la t inous t e tramminoch lorop la t in i t e are depos i ted . Fi l ter 
the boi l ing h o t soln. , and r e m o v e t h e ye l l ow crys ta l s w h i c h separate as the soln. cools . 
Rinse the crysta ls w i t h alcohol , and either, a n d rocrystal l ize t h e m from a few c.c. of boi l ing 
water. T h e product can then be obta ined free from Magnus ' green salt . The yie ld is less 
than 1 grm. 

S. M. J o r g e n s e n o b t a i n e d t h e c is -sa l t b y h e a t i n g 1 p a r t of a m m o n i u m chloro-
p l a t i n i t e for m a n y d a y s w i t h 25 p a r t s of w a t e r in a sea led t u b e a t 140°. 

S. M. Jorgensen r e c o m m e n d e d m i x i n g a filtered soln. of 2O grms. of a m m o n i u m ehloro-
plat ini te in 1OO c.c. of co ld w a t e r w i t h 50 c.c. of 5JV-NH 4 OH, a n d al lowing t h e liquid to 
s tand for 12 t o 18 hrs . in ice-cold water . "Wash t h e m i x t u r e of the cis-salt and plat inous 
te tramminochloroplat in i te w i t h iced -water unt i l t h e n i trate g ives n o precipitate w i t h 
po tas s ium chloroplat ini te . W a s h t h e prec ip i tate w i t h boi l ing water . The t e t rammino
chloroplat ini te remains o n the filter-paper. Mix t h e filtrate w i t h one-third i ts vol . of dil. 
hydrochloric ac id (1 : 1), a n d after t h e m i x t u r e h a s s t o o d 24 hrs . , filter off t h e cis-salt , 
w a s h it -with acid-free a lcohol , a n d dry i t in air. T h e y ie ld is 10-7 grms. 

E . B i i l m a n n a n d A. C. A n d e r s o n r e c o m m e n d e d r e d u c i n g a soln. of a m m o n i u m 
c h l o r o p l a t i n a t e t o c h l o r o p l a t i n i t e b y a m m o n i u m o x a l a t e , t r e a t i n g t h e filtered 
l iquid wi th 52V-NH 4 OH, a l lowing t h e m i x t u r e t o s t a n d 24 h r s . a t 0° , a n d crys ta l l iz ing 
t h e c is-sa l t f rom boi l ing, 4 p e r cen t , h y d r o c h l o r i c ac id . F . Hof fmann , P . K la son , 
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a n d L . R a m b e r g e m p l o y e d modif ica t ions of t h i s process . P . K l a s o n a lso o b t a i n e d 
t h e cis-sal t b y a d d i n g a m m o n i a t o a cold, a q . soln. of p o t a s s i u m a m m i n o t r i c h l o r o -
p l a t i n i t e ; J . T h o m s e n , b y c o n v e r t i n g t h e c o p p e r in c u p r o u s t e t r a m m i n o c h l o r o -
p l a t i n i t e i n t o su lph ide b y m e a n s of h y d r o g e n su lph ide , w a r m i n g t h e a lka l ine 
filtrate w h e r e b y a b lack s u b s t a n c e is p r e c i p i t a t e d ; t h e ye l low l i quo r is t h e n 
e v a p o r a t e d a n d cooled. H . a n d A. E u l e r o b t a i n e d t h e s a l t a long w i t h P t 2 ( N H 3 ) ^ C l 2 
in t h e i r s t u d y of t h e a c t i o n of a m m o n i a o n h y d r o c h l o r o p l a t i n o u s ac id ; a n d 
W . Lossen found t h a t i t is fo rmed a m o n g t h e p r o d u c t s of t h e a c t i o n of h y d r o x y l -
a m i n e h y d r o c h l o r i d e o n p la t in i c ch lor ide . T h e c o m p o u n d w a s s t u d i e d b y 
A. G r u n b e r g a n d D . I . RjabtschikofF. 

T h e cis-sal t furnishes yel low, or d a r k ye l low ac icu la r or p r i s m a t i c c r y s t a l s . 
If. D . K . D r e w a n d co-workers sa id t h a t t h e colour is a d e e p e r ye l low t h a n is t h e 
case w i t h t h e cx-salt ; t h e c rys t a l s a r e m o s t l y ac icu la r ; w i t h a s t r a i g h t e x t i n c t i o n — 
f requen t ly incl ined ; pos i t ive e longa t ion ; t w i n n i n g is c o m m o n b u t different 
f rom t h a t of t h e ot-salt. T h e re f rac t ive i n d e x is a b o u t 1-76. A. M. B o l d y r e v a sa id 
t h a t t h e c ry s t a l s a r e t e t r a g o n a l . M. P e y r o n e f o u n d t h a t t h e sa l t d e c o m p o s e s a t 
270° w i t h t h e evo lu t i on of a m m o n i u m a n d h y d r o g e n ch lor ides . T h e e lec t r ica l 
c o n d u c t i v i t y of a r a p i d l y p r e p a r e d soln. of a m o l of t h e sa l t in 10OO l i t res of w a t e r 
is nea r ly zero, be ing a b o u t 1-17. T h e c o n d u c t i v i t y , o r i on iza t ion , inc reases w i t h 
t i m e . T h u s , S. M. J o r g e n s e n r e p o r t e d t h a t t h e mo l . c o n d u c t i v i t y of a soln . of a 
mol of t h e sa l t i n 10OO l i t res of w a t e r a t 25° is : 

0 15 2 5 4 5 9O m i n u t e s 
5-4 8-6 9-2 12-8 20-8 

A. W e r n e r a n d A . Miola t i , a n d A. W e r n e r a n d C. H e r t y d i scussed t h i s sub jec t . 
W . Odl ing sa id t h a t t h e sa l t is soluble in w a t e r , a n d , a d d e d M. P e y r o n e , w i t h o u t 
change , b u t P . K l a s o n f o u n d t h a t a t 100°, t h e c is-sal t s lowly pas se s i n t o t h e 
t r ans - sa l t , a n d t h a t t h e c h a n g e is fas te r a t a h i g h e r t e m p . L . Tschugaeff a n d 
I . Tscherniaeff ox id ized P e y r o n e ' s sa l t w i t h a m m o n i u m p e r s u l p h a t e a n d o b t a i n e d 
P t C l 2 ( O H ) ( N H s ) 2 . M. P e y r o n e f o u n d t h a t 1 p a r t of t h e sa l t d i sso lves i n 3 3 p a r t s 
of boil ing w a t e r ; P . T . Cleve sa id 26 p a r t s of boi l ing w a t e r , a n d 387 p a r t s of w a t e r 
a t 0° ; a n d P . K l a s o n sa id 390 p a r t s of w a t e r a t o r d i n a r y t e m p . H . D . K . D r e w 
a n d co -worke r s found t h a t 1OO g r m s . of w a t e r a t 25° d issolve 0-2523 g r m . of t h e 
/?-salt. H . D . K . D r e w a n d co -worke r s found t h e mo l . c o n d u c t i v i t i e s of soln . w i t h 
a mol of theyS-salt i n 1234 l i t res t o b e r e spec t ive ly 7*7, 14-4, 36-8, a n d 86-0 for t i m e s 
(), 6fi, 193, a n d 1397 m i n . ; a n d t h e y a t t r i b u t e d t h e c h a n g e t o t h e g e n e r a t i o n of 
a m m o n i u m ch lor ide b y t h e d i s r u p t i v e a c t i o n of w a t e r . L . Tschugaeff a n d 
W . Chlopin obse rved t h a t h y d r o g e n d iox ide c o n v e r t s P e y r o n e ' s ch lo r ide i n t o 
p la t in ic d i c h l o r o d i h y d r o x y d i a m m i n e , ozone i n h y d r o c h l o r i c ac id soln . inc reases 
t h e v a l e n c y of P e y r o n e ' s ch lor ide , b u t a d d s t w o ch lo r ine a t o m s ; i n a l ka l i ne 
soln., b o t h a d d i t i o n a n d s u b s t i t u t i o n m a y occur s i m u l t a n e o u s l y . P . T . Cleve 
observed t h a t ch lor ine , o r a q u a reg ia fo rms h e x a g o n a l or r h o m b i c p l a t e s of cis-
[ P t ( N H 3 ) 2 C l 4 ] ; M. P e y r o n e , t h a t h y d r o c h l o r i c ac id d issolves i t w i t h o u t d e c o m 
posit ion ; P . T . Cleve, t h a t s u l p h u r d iox ide p a s s e d i n t o a boi l ing soln. f o r m s cis-
[P t (NHa) 2 (HSO 3 )CI l , a n d s o d i u m s u l p h i t e fo rms 3 N a 2 S O 3 - P t S O 3 . I J H 2 O ; 
M. P e y r o n e , t h a t di l . s u l p h u r i c ac id d issolves t h e sa l t w i t h o u t d e c o m p o s i t i o n , 
t h a t t h e cold, cone , ac id h a s n o a c t i o n , b u t t h e h o t , cone , ac id d e c o m p o s e s i t w i t h 
t h e evo lu t ion of h y d r o g e n ch lo r ide a n d s u l p h u r d iox ide . L . Tschugaeff a n d 
W . Chlopin obse rved t h a t P e y r o n e ' s ch lo r ide is a c t e d o n b y a m m o n i a a n d 
a m m o n i u m c a r b o n a t e t o f o r m p l a t i n i c h y d r o x y p e n t a m m i n o c a r b o n a t e — v i d e 
supra, t h e t r ans - s a l t . M. P e y r o n e f o u n d t h a t n i t r i c ac id t r a n s f o r m s t h e P e y r o n e ' s 
ch lo r ide w i t h o u t t h e s e p a r a t i o n of p l a t i n u m i n t o l emon-ye l low o c t a h e d r a ; a n d 
P . T . Cleve, t h a t boi l ing w i t h a q . a m m o n i a c o n v e r t s t h e s a l t i n t o p l a t i n o u s t e t r a m -
minech lo r ide , wh i l s t boi l ing a lka l i - lye fo rms P t 2 ( N H g ) 4 ( O H ) 2 H 2 O . L . R a m b e r g 
s t u d i e d t h e evo lu t ion of a m m o n i a f rom t h e p l a t i n u m a m m i n e s bo i led w i t h a lka l i -
lye . M. P e y r o n e obse rved t h a t a soln. of a m m o n i u m c a r b o n a t e c o n v e r t s t h e 

T i m e 
u. . 
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cis-sal t i n t o t h e t e t r a m m i n o c h l o r i d e , b u t a n a q . soln. of p o t a s s i u m c a r b o n a t e 
dissolves t h e c is-sal t w i t h difficulty, a n d w i t h o u t c h e m i c a l c h a n g e . P . T . Cleve 
obse rved t h a t a n excess of a soln . of p o t a s s i u m c y a n i d e fo rms p o t a s s i u m c y a n i d o -
p l a t i n a t e w i t h t h e e v o l u t i o n of a m m o n i a . M. P e y r o n e o b s e r v e d t h a t w i t h s i lver 
n i t r a t e , s i lver ch lor ide is p r e c i p i t a t e d , a n d P . T . Cleve a d d e d t h a t t h e c o r r e s p o n d i n g 
cis-sal t is fo rmed , t h u s , w i t h s i lver n i t r a t e t h e r e is p r o d u c e d c»V- [P t (NH 3 ) 2 (N0 3 ) 2 ] . 
P . K l a s o n o b s e r v e d t h a t w i t h m e r c a p t a n , [ P t ( N H s ) 2 C l ( C 2 H 5 S ) ] is fo rmed . 

O. W . B l o m s t r a n d , a n d P . T . Cleve r e p r e s e n t e d t h e ct- a n d )3-salts : 

Trans- or a-aalt Cis- or /9-salt 
NH3Cl NH3-NH3Cl 

^ ^ N H g C l L t < L C l 

a n d S. M. J o r g e n s e n a t first a c c e p t e d t h e s e formulae, b u t finally r eve r sed t h e m . 
T h e s u b j e c t w a s discussed b y F . R o s e n b l a t t a n d A. Schleede , F . G. Angel l a n d 
co-workers , H . Re ih l en a n d G. v o n H t i h n , H . D . K . D r e w a n d F . S. H . H e a d , a n d 
F . P . J . D w y e r a n d D . P . MelJor. P . K l a s o n r e p r e s e n t e d t h e sa l t s b y t h e formulae : 

P t < N H a C 1 H N P t < N H « C 1 

1 1 ^ N H 3 C l H s N - 1 t < : C l 

a n d A. W e r n e r used t h e p l a n a r formula?, n o w gene ra l l y a c c e p t e d , n a m e l y : 

H 3 N ^ C l H 3 N . . Cl 
C l ^ " N H 3 H 3 N ' ^ ^ C l 

T h e sub j ec t w a s d i scussed b y H . Re ih l en a n d K . T . Nes t l e , A. Gr i inbe rg , A. Cossa, 
A. R o s e n h e i m a n d W . H a n d l e r , a n d F . W . P i n k a r d a n d co -worke r s . H . D . K . D r e w 
a n d co -worke r s found t h a t w h e n t h e ct-salt is t r e a t e d w i t h a lkal i h y d r o x i d e s , or 
si lver ox ide , a b a s e is fo rmed , w h i c h , w h e n n e u t r a l i z e d w i t h hyd roch lo r i c ac id , fo rms 
a t h i r d i somer ide , p la t inous yHl i ch lorod iammine , [ P t ( N H s ) 2 C l 2 ] . w i t h a ca l cu l a t ed 
mol . w t . of 300 . MoI. w t . d e t e r m i n a t i o n s b y t h e b . p . of a q . soln. a r e in a g r e e m e n t 
w i t h t h i s degree of c o m p l e x i t y for t h e j8- a n d y - sa l t s , b u t t h e resu l t s w i t h t h e ct-salt 
a re less decis ive . If t h i s i somer ide r ea l ly ex i s t s , a n d t h e o b s e r v a t i o n s of 
K . A. J e n s e n m a k e i t very d o u b t f u l , i t s h o w s t h a t A. W e r n e r ' s p l a n a r formula] 
a re n o t a c o m p l e t e e x p l a n a t i o n of t h e i somer i sm of t h e d i c h l o r o d i a m m i n e s unless 
i t be a s s u m e d t h a t t h e four l i nkages t o t h e p l a t i n u m a r e incl ined a t fixed angles 
wh ich a r e n o t r i g h t ang les . Th i s h y p o t h e s i s is i m p r o b a b l e . H . D . K . D r e w a n d 
co-workers also showed t h a t ev idence does n o t f a v o u r t h e ex i s t ence of p l a n a r 
a n d t e t r a h e d r a l t y p e s , o r of s p a t i a l a n d s t r u c t u r a l t y p e s , b u t r a t h e r s u p p o r t s t h e 
a s s u m p t i o n t h a t t h e t h r e e d i c h l o r o d i a m m i n e s a r e s t r u c t u r a l i somer ides : 

H 3 N N p . / N H 3 ClH3N H 3 N N / N H 3 C l 
C l - ^ ^ C l ClH3N > L t Cl ^ 1 

ci-Salt /3-Salt y-Salt 

T h e )3-salt g ives a n i n t e n s e p u r p l e co lo ra t ion w h e n r u b b e d w i t h p h e n o x t e l -
lur ine d i b i s u l p h a t e , b u t n o t so w i t h t h e ct- a n d y - sa l t s , t h e r eac t ion is a n a l o g o u s 
w i t h t h e b e h a v i o u r of t e l lu r ides , se lenides , a n d su lph ides obse rved b y H . D . K . D r e w , 
a n d h e n c e i t is a s s u m e d t h a t t h e y3-salt h a s a fo rmu la of t h e t y p e P t X 2 - T h e 
co lo ra t ions p r o d u c e d b y t h e t r i - a n d t e t r a - a m m i n e s d e p e n d on t h e p resence of a sa l t 
of t h i s t y p e w h e n t h e sa l t is i n equ i l i b r ium—e .g . [ P t ( N H 3 ) 4 ] P t C l 4 ^ [ P t ( N H 3 ) 4 ] C l 2 
+ P t C l 2 ; a n d t h e c h l o r o p l a t i n i t e s : K 2 P t C l 4 ^ 2 K C l + P t C l 2 . D e r i v a t i v e s of 
q u a d r i v a l e n t p l a t i n u m d o n o t g ive t h i s co lo ra t i on ; a n d th i s is a lso t h e case 
w i t h o r d i n a r y p l a t i n o u s ch lo r ide w h i c h shows t h a t t h i s sa l t does n o t possess t h e 
s imple s t r u c t u r e . 

T h e r e a c t i o n of t h e d i c h l o r o d i a m m i n e s w i t h s i lver ox ide is slow, b u t i t p roceeds 
m o r e r a p i d l y w i t h w a r m soln . T h e )8-salt g ives a soluble , hygroscop ic yel low base , 
b u t t h e ct- isomeride p r o d u c e s t h e s a m e b a s e a s t h e y - i somer ide . T h e p r o d u c t is 
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a s s u m e d t o b e t h e base of t h e y - sa l t because i t y ie lds t h e y - s a l t w h e n n e u t r a l i z e d 
b y hyd roch lo r i c acid, a n d t h e c h a n g e f rom t h e <x- t o t h e y - f o r m is s y m b o l i z e d : 

H3Nv p . / N H 3 H 3 N ^ / N H 8 H 8 N ^ / N H 3 . O H 
Cl>-*^ -C l C l - " - " H O - " " " 

I n t h e d ipy r id ine series whe re n o h y d r o g e n is a t t a c h e d t o n i t rogen , n o y - b a s e is 
fo rmed, since t h e /?-chloro-salt fo rms P t ( p y . O H ) 2 , a n d t h e <x-salt, t h e cx-base, 
[ P t P y 2 ( O H ) 2 ] . T h e ac t i on of a n a q . soln. of p o t a s s i u m or s o d i u m h y d r o x i d e on 
t h e t h r e e d i ch lo rod iammines , r e sembles t h a t of s i lver ox ide , o n l y t h e )8-base is 
fu r the r c h a n g e d b y h o t a lkal i - lye . T h e a- a n d / J -d ich lorod ipyr id ines d o n o t r e a c t 
a p p r e c i a b l y wi th a lkal i - lye. T h e fac t t h a t ^8-dichlorodiammine c a n n o t be o b t a i n e d 
from t e r t i a r y a l ipha t i c a m m i n e s , s ince on ly p l a t i n o u s ch lo r ide a n d a h y d r o c h l o r i d e 
of t h e a m i n e a re formed, is in a g r e e m e n t w i t h t h e a s s u m p t i o n t h a t t h e )S-isomeride 
h a s t h e ha logen a t t a c h e d t o n i t r ogen , a n d t h e t e n d e n c y t o ion iza t ion is feeble. 

W h e n t h e d i c h l o r o d i a m m i n e s a r e ch lo r ina t ed , t h e a- a n d y8-dichlorides u n i t e 
each w i t h t w o chlor ine a t o m s t o fo rm t h e a- a n d ^ - t e t r a c h l o r i d e s , which a r e n o t 
i n t e r t r a n s f o r m a b l e ; t h e ^ - t e t r a c h l o r i d e is t e t r a g o n a l ; t h e ^ - t e t r a c h l o r i d e , m o n o -
clinic or o r t h o r h o m b i c . T h e y -d ich lo r ide g ives on ch lo r ina t i on t h e ^ - t e t r a c h l o r i d e . 
E a c h of t h e t e t r a c h l o r i d e s gives b a c k on r e d u c t i o n t h e p a r t i c u l a r d ich lor ide f rom 
which i t w a s or ig inal ly fo rmed ; i t follows, the re fo re , t h a t if t h e a,- a n d t h e 
/S-dichlorides a r e s t r u c t u r a l i somer ides , t h e t e t r a c h l o r i d e s a r e s t r u c t u r a l i somer ides 
a l so . Th i s is in a g r e e m e n t w i t h t h e formulae : 

Cl 
H 3 N V1 • / N H 3 C l H 3 N ^ ^ C l 

Cl-" . ^ Cl ClH3N ~^x 1 ^ C l 
Cl 

a-Tetrachlorodiammine /J-Tetrachlorodiamminc 
Accord ing t o I I . D . K . D r e w a n d co-workers , t h e c r y s t a l s of y - d i c h l o r o d i a m m i n e 

a r e orange-yel low, a n d m o s t l y ac icu la r , w i t h a t e n d e n c y t o para l le l g r o w t h s a n d 
d e n d r i t i c forms ; r a d i a t e d g r o w t h s occur . T h e e x t i n c t i o n is s t r a i g h t , a n d t h e 
e longa t ion n e g a t i v e . T h e re f rac t ive i n d e x is less t h a n is t h e case w i t h t h e <x- or 
jS-salts. T h e X - r a d i o g r a m s a r e different f rom t h o s e of t h e a.-salt. T h e mol . con
duc t iv i t i e s , fjL, for soln. w i t h v—4690 , a n d 1234 l i t res pe r mol , w e r e ve ry low a t t h e 
s t a r t , b u t t h e y r a p i d l y inc rease w i t h t i m e owing t o t h e g e n e r a t i o n of a m m o n i u m 
chlor ide , a n d n o t t o hydro lys i s , or t o t h e c a t a l y t i c effect of t h e p la t in i zed e l ec t rodes : 

T i m e . . . . O 67 139 141O 
|t> = 4600 . . 21-3 30-3 5 6 0 116-6 

^ If = 1 2 3 4 . . . 5-6 7-9 14-7 30-7 

A t 25°, 100 g r m s . of w a t e r d issolve 0-0491 g r m . of t h e y - sa l t . F o r s o m e r e a c t i o n s 
of t h e sal t , vide supra. F . R o s e n b l a t t a n d A. Sch leede c o n c l u d e d f rom t h e X - r a d i o 
g r a m s t h a t t h e y - sa l t is a n o t h e r c rys t a l l i ne fo rm of t h e trans-salt. H . D . K . D r e w 
and F . S. H . H e a d p r e p a r e d a r e p r e s e n t a t i v e of t h e cis- a n d t r a n s - i s o m e r i d e s of t h e 
p l a t i nous t e t r a m m i n e s : [ P t ( N H 3 ) ( C 2 H 5 . N H 2 ) { N H 2 . C H 2 . C ( C H 3 ) 2 . N H 2 } J C 1 2 ; a n d 
A. H a n t z s c h , t h o s e of p y r i d i n e . 

C. W . B l o m s t r a n d , a n d P . K l a s o n a d d e d t h e t h e o r e t i c a l a m o u n t of h y d r o -
ch lo rop la t in ic ac id t o a soln. of p o t a s s i u m t r i c h l o r o a m m i n o p l a t i n i t e , a n d on 
e v a p o r a t i n g t h e soln. in a c u r r e n t of a i r a t o r d i n a r y t e m p , u n t i l n o h y d r o t r i c h l o r o -
a m m i n o p l a t i n o u s ac id r e m a i n s , a n d w a s h i n g o u t t h e p o t a s s i u m c h l o r o p l a t i n i t e 
w i t h cold w a t e r , t h e r e is fo rmed a ye l l owi sh -b rown , c r y s t a l l i n e p o w d e r of p l a t i n o u s 
d i c h l o r o a m m i n e , [P t (NH 3 )CIo ] 2 , which r e m a i n s u n c h a n g e d a t 108° ; i t is a l m o s t 
inso lub le in cold w a t e r , a n d n o t v e r y so luble in h o t w a t e r ; t h e c o m p o u n d is 
h y d r o l y z e d so t h a t t h e e v a p o r a t i o n of a q . soln . is c o n d u c t e d a t o r d i n a r y t e m p , a n d 
in v a c u o . 

E . Koefoed p r e p a r e d p la t inous t r i ch loro tr iammine , P t ( N H a ) 3 C l 3 , b y h e a t i n g 
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p l a t i n o u s n i t r o s o d i c h l o r o d i a m m i n o h y d r o c h l o r i d e , P t (NHs) 2 CI 2 -NO-I IC l , a t t h e 
t e m p , of boi l ing n a p h t h a l e n e u n t i l a soln. of t h e p r o d u c t i n soda- lye g ives n o green 
p r e c i p i t a t e w i t h h y d r o c h l o r i c ac id . T h e grey ish-ye l low p r o d u c t is n o t a t t a c k e d 
by cold w a t e r , b u t i t is a t t a c k e d b y h o t -water. T h e soln. i n boi l ing w a t e r depos i t s 
on cool ing p l a t i n o u s c i s -d i ch lo rod iammine , a n d h y d r o c h l o r i c ac id a d d e d t o t h e 
n i t r a t e p r e c i p i t a t e s p l a t i n i c d i c h l o r o t e t r a m m i n o c h l o r i d e . Si lver n i t r a t e r e m o v e s 
ha l f t h e c o m b i n e d ch lor ine a s s i lver ch lor ide . T h e p r o d u c t m a y b e a m i x t u r e of 
cw?-[Pt(NH3)2Cl2] a n d [ P t ( N H 3 ) 4 C l 2 ] C l 2 . L.. Tschugaeff a n d I . Tscherniaeff 
p r e p a r e d p la t inous d i c h l o r o h y d r o x y d i a m m i n e , P tC l 2 ( O H ) ( N H 3 ) 2 , b y oxid iz ing 
P e y r o n e ' s sa l t w i t h a m m o n i u m p e r s u l p h a t e ; b y t h e c a u t i o u s r e d u c t i o n of 
P t C l 2 ( O H ) 2 ( N H g ) 2 w i t h z inc d u s t ; o r b y h e a t i n g a m i x t u r e of P t C l 2 ( N H 2 ) 2 a n d 
P t C l 2 ( O H ) 2 ( N H 3 ) 2 w i t h s l igh t ly a c i d u l a t e d w a t e r . 

P. Klason 7 regarded trichloroamminoplatinous acid, H[Pt(NH3)Cl3J-H2O, 
as t h e p a r e n t of a ser ies of t r i c h l o r o a m m i n o p l a t i n i t e s . S. M. J o r g e n s e n p r e p a r e d 
a m m o n i u m amm ino tr i ch lorop la t in i t e , N H 4 [ P t ( N H 3 ) C l 3 ] . H 2 O , b y t r e a t i n g t h e 
p l a t i n o u s t e t r a m m i n o c h l o r i d e w i t h a m m o n i u m ch lo rop l a t i n i t e , f i l tering off t h e 
p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e , c o n c e n t r a t i n g t h e soln. o n a w a t e r - b a t h 
u n t i l c r y s t a l s of p l a t i n o u s c i s -d i ch lo rod iammine a p p e a r , a n d e v a p o r a t i n g t h e 
filtered soln. i n t h e cold ove r cone , s u l p h u r i c ac id . P . K l a s o n o b t a i n e d i t b y 
h e a t i n g p l a t i n o u s cwr-dichlorodiammine w i t h JV-HCl on a w a t e r - b a t h , p r e c i p i t a t i n g 
t h e h y d r o c h l o r o p l a t i n o u s ac id b y a d d i n g t h e t h e o r e t i c a l q u a n t i t y of p l a t i n o u s 
t e t r a m m i n o c h l o r i d e , e v a p o r a t i n g t h e soln. t o d r y n e s s , in v a c u o , a n d recrys ta l l i z ing 
t h e p r o d u c t f r o m t h e a q . soln. A c c o r d i n g t o S. M. J o r g e n s e n , t h e sa l t furn ishes 
o range - red , r h o m b i c b i p y r a m i d a l c r y s t a l s r e semb l ing t h o s e of t h e p o t a s s i u m sa l t . 
T h e y effloresce a n d s lowly lose t h e i r w a t e r ove r cone , su lphu r i c ac id ; t h e y a re 
r e h y d r a t e d ove r w a t e r , a n d d e h y d r a t e d a t 98° . T h e a q . soln. fu rn i shes c rys t a l s 
of p l a t i n o u s t e t r a m m i n o c h l o r i d e , a n d of p l a t i n o u s t r i c h l o r o a m m i n o - t e t r a m m i n o -
p l a t i n i t e , [ P t ( N H 3 ) C l 3 ] 2 [ P t ( N H 3 ) 4 ] , a n d t h e r e a c t i o n is a l m o s t q u a n t i t a t i v e . W h e n 
t h e sa l t is t r e a t e d w i t h m e r c a p t a n , P . K l a s o n o b t a i n e d p l a t i n o u s b i s su lph inoam-
mine , [ P t ( N H 3 { ( C 2 H 5 ) 2 S } 2 ] 2 ; a n d a lso a d e r i v a t i v e of p l a t i n o u s ch lo rosu lpb ino-
a m m i n e , n a m e l y , 4 [ P t ( N H 3 ) C l { ( C 2 H 5 ) 2 S } ] [ P t ( N H 3 ) C l 2 ] . T h e sa l t fo rms complexes : 
I P t ( N H 3 ) C l 3 M P t ( N H g ) 4 ] ; [ P t ( N H 3 ) C l 3 M P t ( C 2 H 5 N H 2 ) 4 ] : a n d [P t (NH 3 )C l 3 J 2 -
[ P t ( C 5 H 5 N ) 4 1 . H . L e y a n d K . F i c k e n p r e p a r e d p o t a s s i u m dichloroalaninoplat in i te , 
K[Pt(C3H6O2N)Cl21, and also potassiumdicWoroglycineplatinite, K[( PtC2H4O2N)Cl2I. 

A. Cossa prepared potassium ammmotrichloroplatinite, K[Pt(NH 3)Cl 3 ] .H20, 
b y t h e a c t i o n of a m m o n i a on p o t a s s i u m c h l o r o p l a t i n i t e ; a n d b y t h e a c t i o n of 
t heo re t i c a l p r o p o r t i o n s of p o t a s s i u m c h l o r o p l a t i n i t e on [ P t ( N H 3 ) C l 3 J 2 [ P t ( N H 3 ) 4 ] , 
a n d s e p a r a t i n g t h e [ P t ( N H 3 ) 4 [ P t C l 4 s i m u l t a n e o u s l y fo rmed . T h e o range- red or 
r edd i sh-ye l low c rys t a l s , a c c o r d i n g t o S. M. J o r g e n s e n , a r e r h o m b i c b i p y r a m i d s 
w i t h t h e ax ia l r a t i o s a : b : o—1-262O : 1 : 0 -8231 . T h e r e is n o m a r k e d c leavage . 
T h e op t i c a x i a l ang le 2 K — 6 4 ° ; t h e d o u b l e r e f rac t ion is n e g a t i v e ; a n d t h e indices 
of r e f rac t ion for N a - l i g h t a r e a = 1 * 5 4 3 8 , a n d /2—1-5754. T h e p leochro i sm is : <x, 
ye l lowish-red ; /J, r edd i sh -ye l low ; a n d y , d e e p ye l low or r ed . T h e h a r d n e s s is 
1 t o 2. A. Sella a lso m a d e o b s e r v a t i o n s on t h e c r y s t a l s . A . Cossa obse rved t h a t 
w h e n t h e sa l t is h e a t e d , i t d e c o m p o s e s i n t o p l a t i n u m , p o t a s s i u m a n d a m m o n i u m 
chlor ides , a n d h y d r o g e n ch lo r ide . A . W e r n e r a n d A. Miola t i found t h e mol . con
duc t i v i t i e s of soln. of a m o l of t h e sa l t in v l i t r e s of w a t e r , a t 25°, t o be : 

1 2 5 25O 5OO IOOO 2 0 0 0 
9 6 - 6 2 101-3 103-3 106-8 111-2 

A. Cossa o b s e r v e d t h a t t h e sa l t is so luble in w a t e r . I t is t r a n s f o r m e d b y chlor ine , 
or a m i x t u r e of p o t a s s i u m p e r m a n g a n a t e a n d ac id i n t o p l a t i n u m p e n t a c h l o r o -
a m m i n e ; a n d w a r m h y d r o c h l o r i c ac id fo rms a m m o n i u m chlor ide a n d p o t a s s i u m 
ch lo rop la t i n i t e . P . K l a s o n o b s e r v e d t h a t a m m o n i a c o n v e r t s i t i n t o p l a t i n o u s 
c i s -d i ch lo rod i ammine ; a n d A. Cossa, t h a t t h e r e a c t i o n w i t h a m m o n i a p roceeds 
t h r o u g h t h e s t ages [ P t ( N H 3 ) 2 C l 2 ] , [Pt (NHg) 3 ClJCl , a n d [P t (NHg) 4 ]Cl 2 . Alcohol 

A* 
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does n o t d issolve t h e sal t , b u t w i t h boi l ing a lcohol , p l a t i n u m is fo rmed . A boi l ing 
soln . of s o d i u m h y d r o x i d e does n o t spl i t off a m m o n i a , b u t i t fo rms a b l a c k exp los ive 
p r o d u c t . S. M. Jo rgensen , a n d A. Cossa p r e p a r e d pa l e b r o w n c rys t a l s of s i lver 
amminotr ichloroplat in i te , A g [ P t ( N H 3 ) C l 3 ] , b y t h e a c t i o n of s i lver n i t r a t e o n t h e 
p o t a s s i u m sal t . A. Cossa obse rved t h a t a n excess of s i lver n i t r a t e i n co ld soln . 
of p o t a s s i u m a m m i n o t r i c h l o r o p l a t i n i t e p r e c i p i t a t e s t w o - t h i r d s of t h e ch lo r ine a s 
s i lver chlor ide , a n d w i t h boi l ing soln. , all t h e ch lor ine is p r e c i p i t a t e d . N o spa r i ng ly -
soluble c o m p l e x sa l t s a r e fo rmed b y p o t a s s i u m a m m i n o t r i c h l o r o p l a t i n i t e w i t h 
zinc, mercur ic , or s t a n n o u s chlor ides . Acco rd ing t o A . W e r n e r , w h e n a n excess of 
a h o t soln. of t h e p o t a s s i u m a m m i n o t r i c h l o r o p l a t i n i t e is m i x e d w i t h p o t a s s i u m 
a m m i n o p e n t a c h l o r o p l a t i n i t e , a c o m p o u n d c rys ta l l i z ing i n g reen leaflets is d e p o s i t e d 
a t a ce r t a in t e m p . , b u t is c o n v e r t e d i n t o p o t a s s i u m a m m i n o t r i c h l o r o p l a t i n i t e a s 
t h e m i x t u r e cools. 

R . U h l e n h u t 8 p r e p a r e d p la t inous te trahydroxy laminechlor ide , [ P t ( N H ^ O H ) 4 ] -
Ci2 , b y dissolving a g r a m of t h e h y d r o x i d e i n 5 c.c. of boi l ing, di l . h y d r o c h l o r i c ac id ; 
W . Losscn, b y w a r m i n g a soln. of h y d r o x y l a m i n e h y d r o c h l o r i d e w i t h p l a t i n o u s 
chlor ide , c o n c e n t r a t i n g b y e v a p o r a t i o n a n d cool ing ; a n d F . H o f f m a n n , b y t h e a c t i o n 
of a n excess of h y d r o x y l a m i n e on p l a t i n o u s c i s -d ich lo rob i spyr id ine . H . A l e x a n d e r 
m a d e i t b y s h a k i n g p l a t i n o u s ch lor ide w i t h a n excess of h y d r o x y l a m i n e , t r i t u r a t i n g 
t h e g rey or b r o w n p r o d u c t w i t h cold h y d r o c h l o r i c ac id , d i sso lv ing t h e m a s s in 
w a t e r , a n d p r e c i p i t a t i n g w i t h a lcohol or w i t h a c u r r e n t of h y d r o g e n ch lo r ide ; a n d 
a lso b y m i x i n g a IO pe r cen t . soln. of p o t a s s i u m ch lo rop l a t i n i t e (1 mol . ) w i t h solid 
h y d r o x y l a m i n e h y d r o c h l o r i d e (4 mols . ) , a n d t h e n a d d i n g a lka l i c a r b o n a t e . Af te r 
t h e soln. h a s s tood some t i m e , a d d a lka l i - lye (2 mols . ) , d issolve t h e p r e c i p i t a t e in 
t h e t heo re t i c a l p r o p o r t i o n of cold, di l . hyd roch lo r i c ac id , a n d p r e c i p i t a t e t h e sa l t 
from t h e fil tered soln. b y a d d i n g a lcohol or pa s s ing h y d r o g e n ch lo r ide t h r o u g h t h e 
l iqu id . T h e whi t e , ac icu la r or t a b u l a r c ry s t a l s d e t o n a t e * w h e n h e a t e d t o a b o u t 
110°. T h e y a re soluble in w a t e r a n d in o r d i n a r y a lcohol , b u t , a cco rd ing t o W . Lossen , 
insoluble in a lcohol . H . A lexande r , a n d R . U h l e n h u t sa id t h a t t h e s a l t is inso lub le 
in cone , hydroch lo r i c ac id ; h y d r o b r o m i c ac id g ives colour less need les of t h e 
b r o m i d e ; sod ium t h i o s u l p h a t e gives a w h i t e c rys t a l l i ne p r e c i p i t a t e ; a q . a m m o n i a , 
or a lkal i - lye p r ec ip i t a t e s t h e h y d r o x i d e ; s o d i u m c a r b o n a t e or p h o s p h a t e g ives a 
fine c rys ta l l ine p r e c i p i t a t e ; p o t a s s i u m c h r o m a t e , a r e d d i s h - b r o w n , a m o r p h o u s 
p r e c i p i t a t e ; Kchl ing ' s soln. , a n d au r i c ch lor ide r e d u c e t h e soln. ; s i lver n i t r a t e does 
n o t p r e c i p i t a t e all t h e ch lor ide ; a n d p l a t in i c ch lo r ide o r h y d r o c h l o r o p l a t i n i c ac id 
precipitates the platinous tetrahydroxylaminechloroplatinate, [Pt(NH2OH)4JPtCl4 , 
in b lue or v io le t needles , which exp lode w h e n h e a t e d a b o v e 100°. A c c o r d i n g t o 
H . A lexande r , t h e sa l t is inso luble in w a t e r b u t s p a r i n g l y soluble in h o t w a t e r ; 
inso luble in a l c o h o l ; so luble i n hyd roch lo r i c ac id , a n d t h e ye l low soln . o n a w a t e r -
b a t h furn ishes t h e t r a n s - s a l t [ P t ( N H 2 O H ) 2 C l 2 ] ; i t d issolves w i t h t h e d e v e l o p m e n t 
of r ed fumes in n i t r i c ac id ; h y d r o x y l a m i n e c o n v e r t s i t i n t o p l a t i n o u s t e t r a h y d r o x y l 
a m i n e c h l o r i d e ; a n d a suspens ion of t h e sa l t in w a t e r w h e n t r e a t e d w i t h a m m o n i a 
fo rms a w h i t e p r e c i p i t a t e . 

According to H . Alexander, if the filtrate from the mixture of platinous chloride with 
an excess of hydroxylamine be evaporated a t a low temp. , and t reated with alcohol, a 
white precipitate approximating platinous tetrahydroxylaminehydroxychlorlde,'[Pt(NH2OH)4]-
(OH)C1.2H20, is formed ; and platinous tristetrahydroxylaminetetrahydroxydlchloride, 
2[Ft(NH2OH)4](OH)2-[Pt(NH2OH)4]Cl2 , or [Pt(NH2OH)4](OH)2 .2[Pt(NH2OH)](OH)Cl, is 
produced in microscopic needles by adding the theoretical proportion of bar ium oxide to 
a soln. of platinous chloride and hydroxylamine hydrochloride. 

A c c o r d i n g t o H . A l e x a n d e r , if a n excess of a q . a m m o n i a b e a d d e d t o a so ln . of 
p l a t i n o u s £ rans -d i ch lo rod ihydroxy lamine , a n d t h e p r e c i p i t a t e r a p i d l y filtered off, 
w a s h e d w i t h cold w a t e r , d i sso lved in a l i t t l e cold hyd roch lo r i c ac id , f i l tered, a n d 
m i x e d w i t h cone , h y d r o c h l o r i c ac id , w i t h cool ing, t h e r e is f o rmed p l a t i n o u s t r a n s -
d i h y d r o x y l a m i n e d i a m m i n o c h l o r i d e , [ P t ( N H g ) 2 ( N H 2 O H ) 2 ] C l 2 ; a n d t h e s a m e 
p r o d u c t is o b t a i n e d b y d isso lv ing t h e c o r r e s p o n d i n g h y d r o x i d e in a l i t t l e c o n e . 
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hydroch lo r i c ac id , a n d t r e a t i n g t h e soln . a t a low t e m p , w i t h a lcohol . T h e colourless 
needle- l ike c ry s t a l s a re so luble in w a t e r , a n d inso lub le i n a lcohol , or i n cone , h y d r o 
chlor ic ac id . Alka l i h y d r o x i d e s f o r m a ge l a t i nous p r e c i p i t a t e of t h e d i h y d r o x y l -
a m i n e d i a m m i n o c h l o r i d e ; a lka l i c a r b o n a t e s , o x a l a t e s , a n d p h o s p h a t e s g ive 
wh i t e , c rys t a l l i ne p r e c i p i t a t e s ; a n d p o t a s s i u m ch lo rop l a t i n i t e , o r h y d r o c h l o r o -
platinous acid, forms platinous trans-dihydroxylaininediainiiiinochloroplatiiiite, 
[ P t ( N H a ) 2 ( N H 2 O H ) 2 J P t C l 4 , i n d a r k g reen , ac i cu la r c r y s t a l s . L . Tschugaeff a n d 
I . I . TscherniaefE could n o t conf i rm H . A l e x a n d e r ' s o b s e r v a t i o n s on t h e a c t i o n 
of a m m o n i a on a - P t ( N H 2 O H ) C l 2 ; a n d F . W . P i n k a r d a n d co -worke r s f o u n d t h a t 
w i t h a sma l l p r o p o r t i o n of a q . a m m o n i a of s p . g r . 0-880, in t h e cold, t h e t e t r a m m i n e , 
[ P t ( N H 2 O H ) 2 ( N H 3 ) 2 J ( O H ) 2 , is f o rmed , b u t w i t h di l . a m m o n i a , a ye l lowi sh -b rown 
p r e c i p i t a t e of v a r i a b l e c o m p o s i t i o n , i s o b t a i n e d , a n d wh ich p r o b a b l y c o n t a i n s s o m e 
[ P t ( N H 2 O H ) 2 ( N H g ) 2 J ( O H ) 2 . I . I . TscherniaefE a n d A. S. S a m s o n o v a s t u d i e d t h e 
sub jec t . 

F . Hof fmann , a n d L*. Tschugaeff a n d T. I . Tscherniaeff a lso o b t a i n e d p la t inous 
c^dihydroxylaminediamminochloride, [Pt(NH3)2(NH2OH)2JCl2 , by t r i tura t ing 
p l a t i n o u s c i s -d i ch lo rod iammine w i t h t e n t i m e s i t s w e i g h t of w a t e r , a d d i n g t h e 
theo re t i ca l p r o p o r t i o n of h y d r o x y l a m i n e h y d r o c h l o r i d e , w a r m i n g t h e m i x t u r e on 
a w a t e r - b a t h , t h e n a d d i n g t h e t h e o r e t i c a l a m o u n t of p o t a s s i u m c a r b o n a t e d is 
solved in five t i m e s i t s w e i g h t of w a t e r , w a r m i n g u n t i l so lu t ion is c o m p l e t e , a n d 
cooling. W h i t e , c rys ta l l ine m a s s e s a r e fo rmed . T h e sa l t is s p a r i n g l y soluble in 
w a t e r , so luble i n w a r m ac ids , a n d in ace t ic ac id ; i t c a n b e r ecove red u n c h a n g e d 
b y t h e e v a p o r a t i o n of i t s soln. i n h y d r o c h l o r i c or s u l p h u r i c ac id . T h e a q . soln. is 
a l w a y s t u r b i d , a n d if t h e t u r b i d soln . is clarified b y a n i m a l cha rcoa l , i t s lowly 
b e c o m e s t u r b i d a g a i n a t o r d i n a r y t e m p . , a n d r a p i d l y w h e n h e a t e d . W h e n t r e a t e d 
w i t h p o t a s s i u m ch lo rop l a t i n i t e , v io le t c r y s t a l s of p la t inous c i s -d ihydroxy lamine-
d iamminoch lorop la t in i t e , [ P t ( N H g ) 2 ( N H 2 O H ) 2 J P t C l 4 , a r e fo rmed , spa r ing ly soluble 
in w a t e r a n d ac ids . L . Tschugaeff a n d I . I . TscherniaefE also p r e p a r e d p la t inous 
dihydroxylaminodiamminochloropalladite, [ P t (NH 3 ) 2(NH2OH)2JPdCl4 ; platinous 
trihydroxylaminoamminochloride, [Pt(NH 3 ) (NH 2OH) 3JCl 2 ; platinous tri-
hydroxylaminoamminochloroplatinite, [Pt(NH3)(NH2OH)3JPtCl4 ; platinous tri-
hydroxylaminoamminochloropalladite, [Pt(NH 3 ) (NH 2OH) 3JPdCl 4 ; platinous 
hydroxylaminotriamminochloride, [Pt(NH3)3(NH2OH)JCl2 ; and platinous hy-
droxylaminotriamminochloroplatinite, [P t (NH 3 ) 3 (NH 2 OH JPtCl4. 

H . A l e x a n d e r p r e p a r e d p l a t i n o u s /raws-dichlorodihyfcoxylamine , 
J P t ( N H 2 O H ) 2 J C l 2 , b y t r e a t i n g w i t h w a r m h y d r o c h l o r i c ac id t h e p r e c i p i t a t e o b t a i n e d 
b y a d d i n g a n excess of h y d r o x y l a m i n e t o a soln . of p l a t i n o u s ch lor ide ; b y e v a p o r a t 
ing o n a w a t e r - b a t h t h e p a l e ye l low soln. of p l a t i n o u s t e t r a h y d r o x y l a m i n e c h l o r o -
p la t i i i i t e , a n d cool ing t h e l iquor ; a n d b y d iges t ing p l a t i n o u s t e t r a h y d r o x y l a m i n e -
ch lor ide w i t h a n excess of h o t h y d r o c h l o r i c ac id a n d c o o l i n g — H . W o l f r a m e m p l o y e d 
a s imi la r p rocess . R . TJh lenhut o b t a i n e d t h e sa l t b y e v a p o r a t i n g t h e f i l t rate , 
o b t a i n e d in t h e p r e p a r a t i o n of p l a t i n o u s t e t r a h y d r o x y l a m i n e ch lor ide , t o a b o u t 
hal f i t s vo l . a n d t h e n cool ing. T h e orange-ye l low, or golden yel low, ac icu lar 
c r y s t a l s a r e less soluble in w a t e r t h a n t h e t e t r a h y d r o x y l a m i n e c h l o r i d e . T h e y a re 
soluble in a lcohol , a n d in e t h e r . T h e sa l t c a n b e recrys ta l l i zed f rom a soln. in dil . 
h y d r o c h l o r i c ac id . A q . a m m o n i a f o r m s t h e d i h y d r o x y l a m i n e d i a m m i n o c h l o r i d e ; 
a n d h y d r o x y l a m i n e , t h e t e t r a h y d r o x y l a m i n e c h l o r i d e . N e i t h e r a lkal i h y d r o x i d e s 
n o r s i lver ox ide p r o d u c e s t h e free b a s e . W h e n t h e soln. m i x e d w i t h s i lver n i t r a t e 
is a l lowed t o s t a n d for a long t i m e in t h e cold, a feeble t u r b i d i t y a p p e a r s . 

H . W o l f r a m p r e p a r e d p l a t i n o u s e / s -d ich lorodihydroxylamine , [ P t ( N H 2 O H ) 2 C l 2 1 , 
b y m i x i n g 2 c.c. of a n 8 3 p e r c e n t . so ln . of h y d r o x y l a m i n e w i t h 2 C c . of w a t e r , a n d 
a d d i n g t h e soln . t o 11 g r m s . of p o t a s s i u m ch lo rop l a t i n i t e dissolved in 50 c.c. of 
w a t e r ; a n d F . H o f f m a n n , b y m i x i n g a m o l . of p o t a s s i u m ch lo rop la t in i t e in 100 c.c. 
of w a t e r w i t h 2 mols . of h y d r o x y l a m i n e h y d r o c h l o r i d e , a n d a mol . of p o t a s s i u m 
c a r b o n a t e . T h e d a r k b r o w n p r e c i p i t a t e c rys ta l l i zes a f te r s t a n d i n g in c o n t a c t w i th 
t h e m o t h e r - l i q u o r for s o m e h o u r s . 
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F . Hof fmann , a n d L . Tschugaeff a n d I . I . TscherniaefE p r e p a r e d p la t inous 
d i ch lorohydroxy laminoammine , [ P t ( N H 3 ) ( N H 2 O H ) C l 2 ] , b y boi l ing in a flask 
w i t h a reflux condenser , p l a t i n o u s c*s -d ihyd roxy lamined i amminoch lo r ide w i t h 
sufficient dil . hydroch lor ic ac id t o dissolve t h e sa l t i n t h e cold ; w h e n t h e h o t soln. 
is cooled, t h e sa l t s epa ra t e s in ye l low c rys t a l s . L . Tschugaeff a n d I . I . Tscherniaeff 
reported platinous hydroxychlorohydroxylajiiine, Pt(NH 2OH)Cl(OH), but 
F . W . P i n k a r d a n d co-workers cou ld n o t conf i rm t h i s . 

L . Tschugaeff observed t h a t c o m p l e x h y d r a z i n e c o m p o u n d s c a n be p r e p a r e d 
w i t h o u t difficulty if w a t e r be exc luded , a n d he o b t a i n e d p la t inous t e t rahydraz ino-
chloride, [P t (N 2 H 4 J 4 JCl 2 , b y a d d i n g h y d r a z i n e t o a soln. of p l a t i n o u s t r i p r o p y l -
a m m o n i u m c h l o r i d e [P t{ (C 3 H 7 ) 3 N.HCl) 2 Cl 2 ] , i n ch lo roform ; a n d L . Tschugaeff 
a n d M. Grigorieff p r e p a r e d i t b y i n t e r a c t i o n of h y d r a z i n e h y d r a t e w i t h s u b s t a n c e s 
of t h e t y p e [P t (SC 2 Hg.C 2 H 4 -C 2 H 5 S) 2 Cl 2 J , o r of [ P t ( R 2 S ) 2 C l 2 ] . T h e ch lor ide c a n b e 
k e p t for severa l d a y s in t h e d r y cond i t ion , b u t d e c o m p o s e s m o r e r a p i d l y i n a q . soln. 
especial ly on t h e a d d i t i o n of a lka l i , w i t h effervescence a n d l i be r a t i on of p l a t i n u m . 
W i t h s o d i u m iodide soln., t h e chlor ide g ives a p r e c i p i t a t e of t h e iodide , 
[ P t ( N 2 H 4 ) 4 J I 2 ; whi ls t p o t a s s i u m p l a t i noch lo r ide soln. p r o d u c e s a flesh-coloured 
p rec ip i t a t e . I t forms p la t inous te trahydrazinochloroplat in i te , [ P t ( N 2 H 4 ) 4 ] P t C I 4 ; 
and platinous tetrahydrazinohydrochloride. 

L . Tschugaeff a n d M. Grigorieff p r e p a r e d p la t inous t rans -d ihydraz ine -
d iamminoch lor ide , [ P t ( N H 3 ) 2 ( N 2 H 4 ) 2 ] C l 2 , b y a d d i n g 4 t o 6 c.c. of h y d r a z i n e h y d r a t e 
t o a g r a m of d r y p l a t i nous £raws-dichlorodiammine, t h e t e m p , r ises a l i t t le , a n d a s 
soon a s al 1 is dissol vcd a n excess of alcohol is a d d e d . T h e oil which s e p a r a t e s soon 
crysta l l izes , a n d t h e p r o d u c t is t h e n w a s h e d w i t h abso lu t e a lcohol , followed 
b y d r y e the r . T h e p r o d u c t is d r i ed a s h o r t t i m e in air a n d finally over 
p h o s p h o r u s pen t ach lo r ide . T h e colourless ac icu la r c rys ta l s a r e m o r e s t ab l e 
a n d less soluble t h a n t h e co r re spond ing cis-salt . I t g ives a p r e c i p i t a t e w i t h 
p o t a s s i u m iodide ; a n d a red p r ec ip i t a t e of p la t inous d i h y d r a z i n o d i a m m i n o -
chloroplat ini te , [ P t ( N H 3 ) 2 ( N 2 H 4 ) ? JPtCl4 , which soon d a r k e n s , is fo rmed w h e n 
t h e soln. is t r e a t e d w i t h p o t a s s i u m ch lo rop la t in i t e . H y d r o c h l o r i c acid in t h e 
cold forms a s t ab l e a n d spa r ing ly soluble p la t inous /m/v*-dihydraJzinediammino-
dihydrochloride, [ P t ( N H 3 ) 2 ( N 2 H 4 ) 2 J C l 2 . 2 H C l . 

I J . Tschugaeff and M. Grigorieff p r e p a r e d p la t inous c i s - d i h y d r a z d n e d i a m m i n o -
Chlor ide , [ P t ( N H 3 ) 2 ( N 2 H 4 ) 2 J C l 2 , b y t h e ac t i on of h y d r a z i n e h y d r a t e on p l a t i n o u s 
c i s -d ich lorodiammine , a s in t h e case of t h e t r a n s - s a l t . T h e c is-sal t furn ishes 
colourless , p r i s m a t i c c rys ta l s , wh ich can be p r e se rved for a few d a y s , b u t g r a d u a l l y 
d a r k e n owing t o l ibera t ion of p l a t i n u m ; t h e soln. in w a t e r , w h ich dissolves 
la rge q u a n t i t i e s of t h e solid, decomposes m u c h m o r e r a p i d l y . T h e mo l . c o n d u c t i v i t y 
of a soln. of a mol of t h e sa l t i n 250 l i t res of w a t e r a t 25° is 236-6. O t h e r salts 
of t h e n e w complex were p r e p a r e d b y doub l e d e c o m p o s i t i o n of t h e ch lo r ide in 
c o n c e n t r a t e d aq . soln. w i t h p o t a s s i u m iod ide a n d w i t h p o t a s s i u m p l a t i noch lo r ide , 
t h e p r e c i p i t a t e in t h e l a t t e r case be ing green ish . T h e a d d i t i o n of h y d r o c h l o r i c 
acid t o a n a q . soln. of t h e ch lo r ide cause s t h e depos i t i on of a m u c h 
less soluble, c rys ta l l ine p la t inous ^Ig-flibyflraM^^fliftirimiTioflihyflrofil'iloride, 
[ P t ( N H 3 ) 2 ( N 2 H 4 ) 2 |C12.2HCl, wh ich , o n t r e a t m e n t in a q . soln. w i t h p o t a s s i u m 
ch lo rop la t in i t e furnishes p la t inous ™**-riiliyfli^Mrif^iftiirimino<»hforoplat)IIEitr*S 
[ P t ( N H 3 ) 2 ( N 2 H 4 ) 2 | 2 (P tCl 4 ) 3 ; a n d , on boi l ing w i t h dil . h y d r o c h l o r i c ac id y ie lds 
h y d r a z i n e hydroch lo r ide a n d p l a t i n o u s c i s -d i ch lo rod iammine . T h e y a lso p r e p a r e d 
platinous dmitritodihydrazine, [P t (N 2 H 4 ) 2 (N0 2 ) 2 ] . L. Tschugaeff and co
workers prepared a series of platinous hydrazinocarbylaminoohlorides. 

Plat inous chloride wets found by A. Wurtz , 9 S. M. Jorgensen, and L. Tschugaeff 
to form a complex with methylamine, namely, platinous quatermethylaminechloride, 
[Pt(CH3NHj)4]Cl8 , and the corresponding platinous quaterethylaminochloroplatinite, 
[Pt(C8II5NHg)4JPtCl4 . H . I>. K. Drew and H . J . Tress obtained platinous quaterethylamlno-
cWorldo,Cl>tetn4]Cl8.2HaO; platinous quaterethylaminoehloroplatinlte,[Pt e tn 4 ]PtCl 4 ; platinous 
dichloroquaterethylaminochloroaurate, [P t etn4Cla]AuCl5 ; and platinous quaterpropylamino-



PLATINUM 271 

chloride, [ P t p y n 4 ] C l a . 2 H a O . S. M. J o r g e n s e n p r e p a r e d platinous trans-bismethylamlne-
dlamminoehloroplatinlte, [ P t ( N H 8 ) a ( C H 8 N H a ) 8 ] P t C l 4 , a s we l l a s platinous els-bismethylamlne-
diamminochloroplatlnlte. D . S t r f i m h o l m o b t a i n e d c o m p l e x e s w i t h m e r c u r i c ch lo r ide . 
A . W u r t z , C. G o r d o n , a n d S. M. J o r g e n s e n o b t a i n e d platinous dichloroblsmethylamlne, 
[ P t ( C H 8 N H g ) 8 C I a ] . S. M . J o r g e n s e n p r e p a r e d platinous quaterdimethylaminechloride, 
[P t{ (CH 8 ) a NH} 4 ]C l a , platinous quaterdlmethylaminechloroplatinlte, [ P t { ( C H 8 ) a N H } 4 ] P t C l 4 ; 
platinous dlmethylaminetriamminochloride, [ P t ( N H 3 ) a { ( C H 8 ) a N H } ] C l a ; platinous dimethyl-
amlnetrfamminochloroplatinite, [P t (NH 3 ) 8 {(CH a ) i jNH}]P tCl 4 ; platinous trans-bisdimethylamine-
diammlnochlorlde, [ P t ( N H 8 ) 8 { ( C H , ) 2 N H } , ] C 1 8 ; platinous trans~blsdimethylaminediammino-
ehloroplatlnite, [ P t ( N H 8 ) 8 { ( C H 8 ) 8 N H } , l P t C l 4 ; S. M . J o r g e n s e n , a n d E . K o e f o e d , platinous 
cls-bisdlmethylamlnediamminochloride. S. M. J o r g e n s e n d e s c r i b e d t w o fo rms of [ P t a a b a ] C l a 
i n t h e case of p l a t i n i c / 3 - b i s d i m e t h y l a m i n e d i a m m i n o c h l o r i d e , [ P t ( N H j ) 2 { ( C H 8 ) a N H } a ] C l 2 , b u t 
H . 13. K . D r e w a n d G. H . W y a t t f o u n d t h a t S. M. J C r g e n s e n ' s p r o d u c t s w e r e i m p u r e a n d 
t h a t t h e r e is o n l y one f o r m of t h i s s a l t . B. M . J o r g e n s e n a l so p r e p a r e d platinous cis-bisdimethyl-
amlnechloroplatinite ; a n d platinous dlchlorobisdlmethylamlne, [ P t U C H 8 ) a N H } a C l 8 ] . 

H . Wol f f ram, A . W u r t z , P . C. R a y a n d c o - w o r k e r s , L . Tschugaeff , J . P e t e r s e n , a n d 
A. J o h n s o n s t u d i e d platinous quaterethylaminoehloride, [ P t ( C a H 5 N H 2 ) 4 J C l a , a s a ivhtte 
isomer ; a n d i t s dihydrate. ; a n d , b y t h e a c t i o n of a h y d r o c h l o r i c a c i d s o l u t i o n of 
h y d r o g e n p e r o x i d e on t h i s s a l t , H . Wol f f ram o b t a i n e d w h a t h e cons ide red t o b e 
a red isomer of t h e dihydrate ; a n d a l so , platinous quaterethylaminechloroplatinite, 
[ P t ( C 8 H 5 N H a ) 4 ] P t C l 4 . H . R e i h l e n a n d K. P l o h r f o u n d t h a t Wolffram*S red salt c a n a l so 
bo p r e p a r e d b y m i x i n g t o g e t h e r a q u e o u s s o l u t i o n s of eolourloHS p l a t i n o u s q u a t e r 
e t h y l a m i n o e h l o r i d e a n d ye l low p l a t i n i c q u a t e r e t h y l a m i n o e h l o r i d e , [ P t e t n 4 C l a ] C l 3 , 
a n d h e n c e t h e y c o n c l u d e d t h a t W o l i f r a m ' s r e d s a l t i s p r o b a b l y a d o u b l e s a l t , 
[ P t e t n 4 ] C l 2 . [ P t e t n 4 C l 2 ] C l 2 . 4 H 2 0 , b e c a u s e t h e r ed s a l t is p a l e ye l low in a q u e o u s s o l u t i o n , 
a n d g ives w i t h s o d i u m c h l o r o p l a t i n a t e a n d p o t a s s i u m eh lo rop la t i r i i t e p r o d u c t s w h i c h 
c o r r e s p o n d w i t h t h e n o r m a l r e a c t i o n s of t h e c o m p o n e n t s of t h e d o u b l e s a l t . I t i s a l so 
a s s u m e d t h a t w h e n t h e r e d s a l t is d i h y d r a t e d , t h e s p a c e - l a t t i c e is d e s t r o y e d . I t is n o t 
p r o b a b l e t h a t t h e r e d c o l o u r of t h e d i h y d r a t e is d u e t o a spec ia l s p a c e - l a t t i c e b e c a u s e t h e 
d e h y d r a t e d r e d s a l t c h a n g e s f rom a ye l low t o a r e d co lour , w h e n r e - h y d r a t e d b y e x p o s u r e 
t o m o i s t a i r . 

H . R e i h l e n a n d E . P l o h r s a i d t h a t t h e ion ized h a l o g e n a t o m s of Wolff r a m ' s r ed s a l t 
c a n n o t b e r e p l a c e d b y r ad i c l e s w h i c h w o u l d a l t e r t h e s p a c e - l a t t i c e , b u t H . D . K . D r e w 
a n d H . J . T r e s s p o i n t e d o u t t h a t t h i s s t a t e m e n t m e r e l y re fe rs t o t h e diff iculty i n v o l v e d 
m p r e p a r i n g t h e s e s a l t s , a n d t o di f ferences in t h e i r s t a b i l i t y . T w o o r four of t h e e t h y l a m i n e 
g r o u p s m a y b e r e p l a c e d b y p r o p y l a m i n e g r o u p s ; a n d a p a l e ye l low platinosic hydroxy-
quaterethylaminodichloride, [ P t e t n 4 ( O H ) ] C l a . 2 H 2 0 , c a n bo p r e p a r e d . T h i s is t a k e n 
t o i n d i c a t e t h a t t h e r e d s a l t i s p o s s i b l y a platinosic chloroquaterethylaminedichloride, 
[ P t e t n 4 C l J C l a . C H a O , a n d t h a t t h e spec ia l p r o p e r t i e s of Wol f f r am ""s s a l t a r e a c o n s e q u e n c e 
of c h e m i c a l s t r u c t u r e , a n d n o t of c r y s t a l s p a c e - l a t t i c e . 

W h i l s t H . R e i h l e n a n d K. F l o h r r e j ec t ed t h e a s s u m p t i o n t h a t t h e p l a t i n u m in t h e rod 
s a l t i s t e r v a l e n t b e c a u s e " n o c o m p o u n d s of t e r v a l e n t p l a t i n u m a r e k n o w n , " o n t h e 
c o n t r a r y , s e v e r a l h a v e b e e n r e p o r t e d vide supra. H . D . K . D r e w a n d H . J . T r e s s con
s idered t h e r e d s a l t t o h a v e t e r v a l e n t p l a t i n u m , [ P t e t n 4 C l ] C l a . 2 H a O , in con t ras t w i t h t h e 
u i t e r t r a n s f o r m a b l o d i m e r i c s a l t , [Cl e t n 4 P t . P t e tn 4 Cl]Cl 4 , i n w h i e h t h e p l a t i n u m is 
q u a d r i v a l e n t . W b e n t h e r e d s a l t is d i s so lved in w a t e r , o n e o r o t h e r of t h e s e f o r m s e n t e r s 
i n t o e q u i l i b r i u m w i t h t h e c a t i o n s [ P t e tn 4 ]"* a n d [ P t etn4Cl2]** a n d Cl ' - ions . K . A. J e n s e n 
sa id t h a t i t is d o u b t f u l if W o l f f r a m ' s r e d s a l t c o n t a i n s t e r v a l e n t p l a t i n u m b e c a u s e i t 
is d i a m a g n e t i c , -whereas t h e o t h e r c o m p o u n d s of t e r v a l e n t p l a t i n u m a r e p a r a m a g n e t i c . 

P . C. R a y a n d P . C. M u k h e r j e e p r e p a r e d [ P t ( C a H 6 N H 8 ) 4 ] C l a . 2 H ? 0 . A. Cossa 
d e s c r i b e d c o m p l e x e s -with a m m o n i a , [ P t ( C 8 H 8 N H j ) 4 ] . [ P t ( N H 8 ) C l 8 ] g ; w i t h e t h y l a m i n e , 
[ P t ( C a H 5 N H a ) 4 ] [ P t ( C a H 5 N H a ) C l 8 ] a ; a n d w i t h p y r i d i n e , [ P t ( C a H 6 N H a ) 4 ] [ P t ( C 6 H 5 N ( C l 3 ] 2 . 
H . R e i h l e n a n d E . F l o h r n o t o n l y p r e p a r e d t h e s a l t [ P t ( N H a C 8 H 6 ) 4 ] C l 2 . 2 H 2 0 ; b u t a lso 
t h e c o m p l e x s a l t s , [ P t ( N H a C a H 6 ) 4 ] C l 8 . P t ( N H a C a H 5 ) 4 C l a l C l 2 . 4 H a O ; [ P t ( N H 2 C 2 H B ) 2 C l 3 ] ; 
[ P t ( N H 8 C 8 H 1 J 4 ] P t C l 8 ; [ P t ( N H 8 C 8 H 1 J 4 C l 8 ] P t C l . ; a n d [ P t ( N H a C a H B ) a ] P t C I 4 . S. M. JOrg-
e n s e n , J . L i f sch i t z a n d E . K o a e n b o h m , A . H a n t z s c h a n d P . R o s e n b l a t t , P . T . Cleve , a n d 
C. G o r d o n p r e p a r e d platinous trans-bisethylaminedlammlnochlorlde, [ P t ( N H a ) a ( C 2 H 6 N H a ) 2 ] C l 2 , 
a n d a l so platinous cls-bisethylaminediamminochloride, a n d i t s hetnihydrate, a n d a l so 
platinous trans-bisethylaminediammlnochloroplaUnlte, [ P t ( N H 8 ) 2 ( C a H 5 N H a ) a J P t C l 4 , a n d 
platinous cis-bisethylaminediamminochloroplatlnite. S. M . J o r g e n s e n p r e p a r e d platinous 
trans-bismethylannneblsethylamlnechloride, [ P t ( C H a N H a ) a ( C a H 8 N H 8 ) a ] C l a ; platinous trans-
bismethylaininebisethylamineehloroplatinite, [ P t ( C H 8 N H 8)8( C , H 5 N H a ) a ] P t C l 4 ; platinous cis-
bismethylaminebisethylaminechloride ; a n d platinous cls-bismethylaminebisethylaminechloro-
platlnite. H . Wol f f r am o b t a i n e d platinous trans-dlohlorobisethylamine, [ P t ( C a H 6 N H a ) a C l a ] , 
a n d S. M . J o r g e n s e n , A . W u r t z , P . C. R a y a n d c o - w o r k e r s , C. G o r d o n , a n d 
H . W o l f f r a m , platinous cis-dfohlorobisethy lamina. A . Cossa p r e p a r e d i m p u r e platinous 
dichloroethylamlne, [ P t ( C 8 H 8 N H 8 ) C l 8 J 8 . S. M. J o r g e n s e n r e p o r t e d platinous diehloro-
ethylamineammlne, [ P t ( C 8 H 8 N H 8 ) ( N H 8 ) C l 8 ] . P . Gr i e s s a n d C. A. M a r t i u s p r e p a r e d 
platinous dlchloroethylenedlethylamine, [Pt(C8H4){(C8H8)aNH}Cla]. A. Cossa prepared 
potassium ethylaminetriohloroplatinite, K[P t (C 8 H 8 NH 8 )Cl 8 ] ; platinous tetramminoethyl-
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aminetriehloroplatinlte, [ P t ( N H 3 )4][Pt( C 8 H 6 N H 2 ) C l 3 ] ; a n d platinous quinqulesethylamine-
trichloroplatinite, [ P t ( C 8 H 6 N H 2 ) J [ P t ( C 8 H 6 N H 2 ) C l 3 ] . S. M. JOrgensen, a n d J . Pe ter sen 
described platinous bisethylenediaminechloride, [P t {C a H 4 (NH a ) a } a ]Cl a , a n d platinous 
bisethylenediaminechloroplatinite, [ P t { C a H 4 ( N H a ) a } a ] P t C l 4 — E . Q. Cox a n d G. H . P res to n 
s tud ied the crystal lat t ices ; a n d IS. N . Gapon, t h e diffusion coeff., a n d N . S. Kurnakoft , 
platinous bisethylenediaminechlorocobaltate, [P t {C 8 H 4 (NH a ) a } a ]CoCl 8 ; and platinous bisethyl-
enediaminechlorocuprate, [Pt{C 8 H 4 (NH 2 ) 8 } 2 ] (CuCl 8 ) a , a s wel l a s platinous bisethylenediamine-
chloroeuprlplatinate. S. M. Jorgensen , a n d P . Griess a n d C. A . Mart ins described platinous 
trans-dichloroethylenediamlne, [Pt (C 8 H 4 (NH 2 ) 2 }C1 8 ] , a n d platinous cis-dlehloroethylenedlamine ; 
platinous ethylenediaminediammlnochloride, [ P t ( N H 8 ) 8 { C 8 H 4 ( N H 2 ) 8 } ] C l 8 ; S. M. Jorgensen , a n d 
H . IX K. Drew, platinous ethylenedlaminediamminochloroplatinlte, [ P t ( N H 3 ) 9 { C a H 4 ( N H a ) a } ] -
P tCl 4 ; a n d platinous ethylenediaminediamminochloroplatinate, [ P t ( N H 8 ) 2 { C a H 4 ( N H a ) a } ] P t C l 6 . 
S. M. Jorgensen, and P. Griess a n d C. A . Mart ius described platinous tetrachloroethylene-
diaminebisethylene, [Pt 2 {C a H 4 (NH a ) 8 >(C a H 4 ) a Cl 4 ] . S. M. Jorgensen , a n d V . v o n L a n g 
described platinous ethylenedlaminedihydroehloride, C 2 H 4 ( N H 8 ) a . 2HCl .PtCl a , a n d t h e 
dihydratc ; S. M. Jorgensen, platinous ethylenediaminehydrochloroplatinite, C 1 H 4 ( N H 8 ) , . -
2HCLPtCl 2 -H 2 PtCl 4 ; a n d platinous ethylenediamine ethylenediaminehexachloroplatinite, 
[Cl 3 Pt{C 8 H 4 (NH 2 ) 2 }PtCl 3 ]H 2 {C 2 H 4 (NH 2 ) a >, a n d ethylenediamine ethylenetrichloroplatinlte, 
[P t (C a H 4 )Cl 8 ] 8 H a {C 2 H 4 (NH 2 ) 2 } . H . R e i h l e n a n d W . H u h n prepared platinous phenyl-
ethylenediaminochloride, [ P t p e n Cl 8 ] . P . G. Mann did n o t succeed in preparing platinous 
dichlorodiaminodiethyleneaminohydrochloride, [ C l 2 P t ( H a N . C a H 4 ) a N H . H C l ] ; b u t h e d id 
obta in the corresponding platinous dichlorodiaminodiethyleneaininohydrochloridechloroplatinite, 
[ C l 2 P t ( H a N . C 2 H 4 ) 2 N H . H C l ] a P t C l 8 . H a O , a n d also platinous chlorodiaminodiethylaminomono-
chloride, [ C l P t ( H 2 N . C a H 4 ) 2 N H ] C l . W. H . Mills a n d T. H . H . Quibell reso lved platinous 
diphenyldimethyldiaminobisethylenediaminochloride, 

[ C H 2 - N H 2 \ p t / N H 2 . C H ( C , H 5 ) ] c l 

L c ( C H 3 ) a . N H a ' ^ ' ^ N H 8 . C H ( C 6 H S ) J a 

in to antirneric opt ical ly ac t ive forms w h i c h is t a k e n t o s h o w t h a t the 4-covalent p l a t i n u m 
m u s t h a v e a planar configuration of i t s va lenc ies , s ince t h e regular tetrahedral arrangement 
•would h a v e a symmetr ica l configuration for the c o m p l e x cat ion. 

L . A . Tschugaeff a n d B . Orolkin obta ined platinous bisaminoacetalchloride, [ P t ( N H 8 . -
CH 2 .CH(OC 2H 6) 2} 2]Cl a . P . Griess a n d C. A . Mart ius prepared aniline ethylenetrichloro
platinlte, [ P t ( C 2 H 4 ) C l 3 ] H ( C 6 H 6 N H 2 ) ; ammonium ethylenetrichloroplatinlte, N H 4 [ P t ( C 8 H 4 ) C l 3 ] , 
as wel l as t h e mortohydrcUe, a n d "W". C. Zoiso's tetritajtentahydrate; W . C. Zeise , K . Birn-
b a u m , J . v o n Liebig, a n d S. M. Jorgensen obta ined potassium ethylenetrichloroplatinlte, 
K[Pt(C 2H 4 )Cl 3J, a n d the monoliydrate ; S. M. Jorgensen , silver ethylenetrichlordplatinite. 
Ag[Pt(C 2 H 4 )Cl 3 ] ; platinous tetramminoethylenedichloroplatinite, [P t (N H 3 ) 4 ] [P t (C 2 H 4 )C l 2 ] ; 
W. C. Zeise, a n d P . Griess a n d C. A . Martius reported platinous dichloroethyleneammine, 
[P t (NH 3 ) (C 2 H 4 )C l 2 ] ; a n d P . Sehutzenberger a n d D . T o m m a s i , platinous dichlorocarbonyl-
ethylene, [Pt(C 2 H 4 ) (CO)Cl 2 ] . W . C. Zeise , W . P r a n d t l a n d K. A . H o f m a n n , P . Kllason, 
S. M. Jorgensen , J . v o n Liebig , a n d "VV. Prandt l a n d K. A . H o f m a n n , platinous dichloro-
ethylene, [P t (C 2 H 4 )C l a ] 2 . L . Tschugaeff a n d B . Orelkin prepared a c o m p l e x w i t h aminoacetal. 

S. M. Jorgensen prepared platinous quaterpropylaminochloride, [ P t ( C 3 H , N H a ) 4 ] C l a , a n d 
platinous quaterpropylamlnechloroplatinite. [P t (C 3 H 7 NHg) 4 ]P tCl 4 ; platinous els-dlchlorobis-
propylamine, [ P t ( C 3 H 7 N H 2 ) 2 C l a ] ; platinous trans-bispropylaminediamminochloroplatinite, 
[ P t ( N H a ) 2 ( C 3 H 7 N H 2 ) 2 ] P t C l 4 , a n d platinous cis-bispropylaminediamminochloroplatlnite ; 
platinous trans-bismethylamlnebispropylaminechloroplatinlte, [ P t ( C H 3 N H a ) 2 ( C 3 H 7 N H 8 ) a ] P t C l 4 , 
a n d platinous cis-bismethylaminebispropylaminechloroplatinite ; platinous trans-bisethylamine-
bispropylaminechloride, [ P t ( C 2 H 6 N H j ) 2 ( C 8 H 7 N H j ) 8 ] C l 2 ; platinous trans-blsethylaminebls-
propylaminechloroplatinlte, [ P t ( C 8 H 6 N H 8 ) a ( C 3 H 7 N H a ) 2 ] P t C l 4 ; a n d platinous cis-bisethyl-
aminebispropylaminechloride. L . Tschugaeff a l so prepared platinous bis-tripropylaminehydro-
chloride, 2{(C„H 7) 3N.HCl}PtCl 2 ; F . G. Mann , platinous bis-a£y-trlaminopropanochloride, 
[ P t { N H 2 . C H a . C H ( N H a ) . C H 2 . N H a > 2 ] C l 2 , a n d platinous dichlorohydrochloro-a£y-triamlno-
propane, [ P t { N H 2 . C H 8 . C H ( N H 2 ) . C H 2 . N H a } H C l . C l 2 ] . P . Pfeiffer a n d H . H o y e r s t u d i e d t h e 
complexes w i th c o m p o u n d s h a v i n g a n e thy len ic l inkage . K . B i r n b a u m i n v e s t i g a t e d potassium 
propylenetrichloroplatinite, K [ P t ( C 3 H a ) C l 3 ] . H a O . G. P o n z i o , bis-iso-undecylaminechloro-
platinite, (C 1 1 H 2 3 NHa) 2 PtCl* ; A . Werner , A . W e r n e r a n d C. H . H e r t y , a n d L . Tschugaeff 
a n d W . Sokoloff prepared platinous cis-dichloropropylenedlamlne, P t [ { C 8 H 6 ( N H a ) a } C l 8 ] ; a n d 
J . Ostromiss lensky a n d A. B e r g m a n n , L . Gerb, a n d A. R o s e n h e i m a n d L . Gerb, platinous 
cls-dichlorotoluylenediamine, [Pt {C e H 8 .CH 3 (NH a ) a } ]Cl a . D . S t r o m h o l m o b t a i n e d c o m p l e x e s 
w i t h mercuric chloride. J . W e i s s prepared platinous trlmethylaminetrlchloroplatinite, 
[Pt{(CH3)8N)Cl3]Cl. P . C. H a y a n d co-workers prepared platinous bisdiethylamlneehloride, 
P t C l 2 . 2 ( C , H g ) 8 N H , a n d a c o m p l e x w i t h ace tone , P t C l 2 . 2 ( C 8 H 5 ) a N H . ( C H 8 ) a C O . P . C. R a y 
a n d co-workers prepared platinous quaterbenzylamlnechloride, P t C l a ( C H a . C 6 H 6 . N H a ) 4 . 
F . G. M a n n a n d W . J . P o p e prepared platinous diehloro-/?y37?"-triaminotriethylamlnochloro-
platinite, 2 P t C l a . N ( C a H 4 . N H 2 ) 3 ; a n d 3 P t C l a . 2 N ( C 2 H 4 . N H a ) 8 . 6 H C 1 . 3 H a O . A . Werner , 
a n d I*. Tschugaeff a n d W . Sokoloff prepared platinous bispropylenedlamlnechlorlde, 
[P t {C a H e )NH a ) a } a ]C l a , a s wel l a s t h e dextro-saU, a n d t h e Icevo-adU. A . Werner o b t a i n e d 
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platlnous propylenedlamlnodiamminochloride, [ P t ( N H 8 ) 2 { C j H e ( N H 8 ) 8 } ] C l a ; L. TschugaefE 
a n d "W". SokolofE, the Icevo-salt ; A. Werner, platlnous propylenediaminediamminochloro-
platlnlte, [P t (NH 8 ) a {C 8 H 6 (NH a ) a } ]PtCl 4 ; L. TschugaefE a n d W . SokolofE, platlnous 
propylenediaminoethylenediaminechloride, [Pt{C a H 4 (NH a ) a }{C 3 H B (NH a ) a }JCl a , a n d platlnous 
propylenediaminetrlmethylenedlamlnechlorlde, [ P t ( C 8 H 6 ( N H 3 ) a>{(CH8)8(NH 2) a}]Cl a. 

L. TschugaefE, a n d C. Gordon prepared platlnous quaterbutylaminechloride, 
[Pt(C 4 H 9 NHa) 4 ]Cl 2 , a n d platlnous quaterbutylaminechloroplatinlte, [Pt (C 4 H 9 NHa) 4 ]PtCl 4 ; 
L. TschugaefE obta ined platlnous quaterisobutylaminechloroplatinite, [ P t ( C 4 H 9 N H a ) 4 ] P t C l 4 ; 
a n d C. Gordon, platlnous blsbutylamlnedlamminochloride, [ P t ( N H 3 ) a(C4H„NHa)aJCla . 
L . TschugaefE reported platlnous quateramylaminechloroplatinite, [Pt (C 6 H 1 1 NHa) 4 ]PtCl 4 ; 
X>. S trdmholm obtained complexes w i t h mercuric ch lor ide; IC. B i m b a u m , potassium 
amylenetrlchloroplatinlte, K[Pt (C 6 H 1 0 )C l 3 ] .H 3 O ; P . Myl ius a n d F . Forster, amylammoinium 
carbonyltrlchloroplatinite, [P t (CO)Cl 8 ]H^C 6 H 1 1 NH 2 ) ; a n d P . Schiitzenberger a n d 
D . T o m m a s i , platinous chlorocarbonyldiamminochloride, [Pt(NH3)2(CO)Cl]Cl. C. Lieber-
m a n n and C. Paa l prepared allylamlnetrichloroplatinous acid, [Pt (C 3 H 6 NH 8 )CI 8 ]H ; 
ethylallylamlnetrichloroplatinous a d d , [Pt{ (C a H 6 ) (C 3 H 6 )NH}Cl 3 ]H; bisethylallylaminetrichloro-
platinous acid, [Pt{ (C a H 6 ) a (C 3 H 8 )N}Cl 3 ]H; and bispropylallylamlnetrichloroplatinous acid, 
[Pt{(C 3 H 7 ) a (C 3 H 6 )N}Cl 3 ]H. P . C. R a y a n d co-workers prepared platlnous quaterbenzylamino-
chloride, [Pt (CH 2 .C 8 H B .NH a ) 4 ]Cl 2 . H . D . K. D r e w a n d P . S. H . H e a d obta ined various 
ammino-sa l t s of e thy lamine , i sobuty lenediamine , othylonediamine, a n d pyridine . 
A. A. Grinberg prepared complexes w i t h g lyc ine , platinous glycinodiamminochloride, 
P t (NHa) 2 (C 2 H 5 O 2 N)Cl , and P t ( N H 3 ) 2 ( C 2 H 5 O a N ) . 2 H C l . 

M. Raowaky prepared platinous quateranilinechloride, [P t (C a H 6 NH 2 ) 4 ]C l a ; P . T. Cleve, 
platinous trans-bisanilinediamminochloride, [ P t ( C 6 H 6 N H 2 ) 2 ( N H 3 ) 2 JCl2 ; platinous cis-bisaniline-
diamminochloride, platinous trans-bisanilinediamminochloroplatlnite, fPt (NH 3 ) 2 (C , ,H 6 NHj) 2 l -
PtCl4 , a n d platinous cis-bisanilinediamminochloroplatinite. J . J . Chydemus , C. Cordon, 
P. C. R a y a n d co-workers, D. Cochin, a n d P . T. Cleve described platinous 
dichlorobisaniline, [ P t ( C 6 H 5 N H 2 ) a C l a ] ; P . Griefs a n d C. A. Martins, platinous dichloro-
anilinethylene, [P t (C 8 H 6 NH 2 ) (C 2 H 4 )C l 2 ] ; P . Myl ius a n d P . Porster, aniline carbonyl-
trichloroplatinite, (C n H 6 NH 2 )H[Pt (CO)Cl 3 ] ; and P . T. Cleve, platinous ehloroaniline-
diamminochloride, [Pt (NH 8 ) a (C 8 H 6 NH a )Cl ]CI , a n d platinous chloroanilinediamminochloro-
platinite, [Pt (NHa) 2 (C 8 H 8 NH 2 )Cl ] 2 PtCl 4 . P . C. K a y a n d co-workers, platinous dichloro
bisaniline, [ P t ( C e H 6 N H 2 ) 2 C l 2 ] ; M. R a o w s k y prepared platlnous bisanilinehydrochloride, 
2C 6 H 6 NH 2 -HCLPtCl 2 , a n d t h e perUahydrate. P . C. R a y a n d co-workers propared platinous 
dichlorodimethylaniline, P tCl 2 (CH 3 ) 2 (C 6 H 5 )N . C. Gordon, a n d O. Cochin prepared 
platinous dichlorobistoluldine, [ P t ( C 7 H 7 N H 2 ) a C l 2 ] ; a n d G. Gordon, platinous dichloro-
bistolidine, [ P t ( C 8 H 9 N H 2 ) a C l a ] . P . Porster described platinous dichlorocarbonylphenyl-
hydrazine, [Pt [C 6 H 6 N 2 H 3 ) (CO)Cl 2 ] . P . Schiitzenberger, W . Manchot , A. J . F . da Si lva, and 
W . Pull inger described platinous dichlorodicarbonyl, [Pt(CO) 2Cl 2 ] ; W . Pull inger platinous 
dichlorobischlorocarbonyl, [Pt(COCl2)2ClaJ ; F . Myl ius a n d F . Forster, W . Pull inger, 
P . Schii tzonborger, a n d A. J. F . da Si lva, platinous dichlorocarbonyl, [Pt(CO)Cl2J2 , and 
platinous hemitricarbonylchloride, 2PtCl 2 .3CO ; and P. Schutzenberger a n d D . Tommas i , 
platinous chlorovinylcarbonyl, [Pt(CO)Cl(C2H3J]8 . 

K. B i i lmann prepared potassium allylalcoholotrichloroplatinite, K [ P t ( C 6 H 3 O H ) C l 3 ] ; 
cinchonlne allylalcoholotrichloroplatinite, H 2 (C 1 9 H 2 2 N 2 O)[Pt (C 8 H 5 OH)Cl 3 J 2 ; a n d platinous 
tetrammlnoallylalcoholotrichloroplatinite, [Pt (NH 3 ) 4 J[Pt (C 3 H 6 OH)Cl 3 ] 2 . F . W . Pinkard and 
co-workers prox^ared some complex pyridine salts—platinous a-hydroxylaminopyridinechloride, 
[ P t ( N H 2 O H ) P y ] C l 2 ; platinous a-chlorobispyridinoamminochloride, [ P t ( N H 3 ) py2Cl]Cl ; 
platinous a-chioropyrldinodiamminochloride, [ P t ( N H 3 ) py a Cl] 2 Cl ; platinous a-chlorobis-
pyridinoamminochloroplatinate, [ P t ( N H ) 3 p y a C l a ] P t C l 4 ; platinous a-hydroxylamino-
bispyridinoamminochlorlde, [ P t ( N H 2 O H ) ( N H 3 ) py a ]Cl a ; platinous a-hydroxylaminotris-
pyrldinochloride, [ P t ( N H 8 O H ) Py 3 ]Cl 2 ; platinous a-dlhydroxylaminobispyridinochloride, 
[ P t ( N H 2 O H ) 2 p y a ] C l ; and platinous a-dihydroxylaminopyridinoamminochloride, [ P t ( N H 2 O H ) 2 -
( N H 3 ) py]Cl a . G. T. Morgan a n d F . H . Bursta l l prepared complexes w i t h dipyridyi. 

J". Peterson, S. M. Jorgensen , F . Forster, N . S. Kurnakoff, R . Lorenz and I . P o s e n , 
P. C. R a y and N . N . Ghosh, E . N . Gapon, A . H a n t z s c h a n d F . Rosenblat t , H . D . K. D r e w 
and co-workers, P . C. R a y a n d co-workers, a n d S. G. H e d i n described platinous 
quaterpyridinechloride, [Pt (C 6 H 6 N) 4 ]Cl 8 , w i th the double sa l t s platinous quaterpyri-
dinechlorocuprate, [Pt(C 6H 6N) 4J(CuCl 3 ) 8 , a n d [Pt(C 8 H 6 N) 4 J 8 CuCl 8 .12H a O ; platinous 
quaterpyridlnechlorozincate, [Pt(C 8 H 6 N) 4 ]ZnCl 4 ; platinous quaterpyridinechlorocadmate, 
[P t (C 6 H 8 N) 4 ]CdCl 4 ; platinous quaterpyridinechlorocobaltate, [Pt(C 6 H 6 N) 4 JCoCl 4 ; platinous 
quaterpyridinechloroplatinite, [P t (C 6 H 6 N) 4 ]P tCl 4 ; A . Cossa a n d S. G. H e d i n , platinous 
quaterpyrldinechloroplatlnate, [ P t ( C 6 H 6 N ) 4 ] P t C l 8 ; A. Cossa, platlnous quaterpyridineammino-
trichloroplatlnite, [ P t ( C 8 H 8 N ) 4 ] [ P t ( N H 8 ) C l 3 ] a ; platinous quaterpyridinoethylamlnetrichioro-
platinite, [P t (C 6 H B N) 4 ] [P t (C a H B NH a )C l 8 ] 8 ; a n d platlnous quinquiespyridinetrichloroplatinite, 
[Pt(C 6H 5N) 4][Pt(C 6H 5N)Cl 8]J 1 . S. M. Jorgensen described platinous pyridinetriam-
mlnochlorlde, [ P t ( N H 8 ) 8 ( C 6 H 8 N ) ] C l 2 . H a O , a n d also platinous pyridinetriamminoehloroplatinite, 
[Pt (NHg) 8 (C 6 H 5 N)]PtCl 4 . E . N . Gapon, R. Lorenz a n d I . Posen , A . H a n t s c h a n d 
F . R o s e n b l a t t , E . G. Cox, P . Klason , a n d S. M. Jorgensen prepared platinous 
trans-bispyridlnedlammlnoohlorlde, [ P t ( N H 8 ) a ( C 5 H 6 N ) a ] C l a . H a O , and the corresponding 
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platinous cis-bispyridinediammlnochlorlde, and platlnous trans-bispyrldinediamminoehloro-
platinlte, [ P t ( N H 3 ) a ( C 8 H 8 N ) a ] P t C l 4 , a n d t h e corresponding platlnous cis-blspyridlnediammino-
chloroplatinite. S. M. JOrgensen, a n d P . Klason prepared platlnous trans-dichloropyridlne-
ammine, [Pt(ISrII8)(CaHsN)Cl8], a n d t h e corresponding platlnous cls-diehloropyridineammine 
— w i t h a possible isomeric form of t h e latter. I . Ostromiss lensky a n d A . B e r g m a n n 
prepared platlnous chlorosulphitopyrldlnoammine, [F t (NH 8 ) (C 6 H 6 N)(HSO^)Cl ] ; platinous 
dichlorotolylenediamine, [Pt(CaH8(CH8)(NH2)Ji)Cl8] ; a n d platinous diehloro-t«o-butylene-
diamine. C. W . B lomstrand , S. M. Jorgensen , H . Kiraireuther , F . Fdrster, P . C. R a y a n d 
co-workers , a n d S. G. H e d i n reported platlnous trans-dichlorobispyridine, [ P t ( C 8 H 6 N ) 8 C l 8 ] ; 
a n d A . Cossa, platinous dlchloroblsypridine. L . Tschugaeff a n d I . I . Tscherniaeff, 
I . I . Tscherniaeff and A. M. Rubins te in , a n d F . H o f f m a n n prepared platinous Ms-
pyridinedihydroxylaminechloroplatinlte, [ P t ( N H 8 O H ) 8 ( C 6 H 8 N ) 8 ] P t C l 4 ; t h e corresponding 
platinous hydroxybispyridinedihydroxylaminechloroplatinlte, 2 [ P t ( N H 8 O H ) 8 ( C 6 H 6 N ) 8 ] ( O H ) 8 . -
3 [ P t ( N H a O H ) a ( C 6 H 6 N ) 2 ] P t C l 4 . 8 H a O ; a n d platlnous dichlorohydroxylamlnepyridlne, 
[ P t ( N H 2 O H ) ( C 5 H 6 N ) C l 2 ] . F . Forster obta ined platinous dichlorocarbonylpyridlne, 
[Pt (C 6 H 5 N)(CO)Cl 2 ] ; S. M. Jorgensen, T. Anderson , A. Cossa, F . Hof fmann, S. G. H e d i n , 
H . D . K. D r e w a n d co-workers , a n d A. Werner a n d F . Fassbender , platlnous c is-
dichlorobispyridine ; a n d F . Myl ius a n d F . Forster , pyrldlnium carbonyltrichloroplatlnite, 
[Pt (CO)Cl 3 ]H(C 6 H 6 N) , a n d a doubtful 2C 8 H 6 N.HCl .P tCl 8 .CO. S. M. Jorgensen described 
platinous bispyridinehydrochloride, 2 C 6 H 6 N . H C l . P t C l a , or [ P t ( C 6 H 6 N ) C l 8 ] H ( C 8 H 6 N ) ; platinous 
cls-blspyridinebisdimethyleneamlnechloride, [P t { (CH 8 ) 2 NH} 2 (C 6 H 6 N) 2 ]C l 8 , platinous cis-bis-
pyrldinebisdimethylamlnechloroplatlnite, [PtHCH 3 ) ,NH) 2 (C 6 H 1 1 N),JPtCl 4 ; platinous trans-bis-
pyridinebisethylaminechloroplatinite, [ P t ( C 2 H 6 N H 2 ) 2 ( C B H 8 N ) 2 ] P t C l 4 , a n d t h e corresponding 
platinous cis-bispyridinebismethyldlaminechloroplatinite. S. M. Jorgensen prepared ammonium 
pyridinetrichloroplatinite, N H 4 [ P t ( C 6 H 6 N ) C l 3 ] ; A . Cossa, pyrldlnium pyridinetrichloroplatinlte, 
H ( C 6 H 6 N ) [ P t ( C 5 H 6 N ) C l 3 ] ; A . Werner a n d F . Fassbender , a n d A. Cossa, potassium pyri
dinetrichloroplatinite, K [ P t ( C 6 H 6 N ) C l 3 ] ; A . Werner a n d F . Fassbender , rubidium pyridine
trichloroplatinite, R b [ P t ( C 6 H 6 N ) C l 3 ] ; a n d csBsium pyridinetrichloroplatinlte, C s [ P t ( C 6 H 6 N ) C l 8 ] ; 
as wel l as platinous tetrammine pyridinetrichloroplatinite, [P t (NH 3 J 4 ] [P t (C 8 H 8N)C14J2; platinous, 
quaterethylamlne pyridinetrichloroplatinite, [ P t ( C 8 H 6 N H s ) 4 ] [ P t ( C 6 H 6 N ) C I s ] 2 ; a n d platinous 
quaterpyridine pyridinetrichloroplatinite, [ P t ( C 6 H 6 N ) 4 ] [ P t ( C 6 H 6 N ) C l 8 ] a . P . C. R a y a n d 
P . C. Mukherjee prepared platlnous bispiperidlnochloride, [ P t ( C 6 H 1 1 N ) 2 ] C l 2 ^ H 2 O ; a n d 
E . O. Cox and co-workers, platinous disalicylaldoximinochloride, [P t (C 7 H 7 O 8 N) 2 ]Cl 2 . 

G. "Williams reported platinous dichlorobispiperldine, [ P t ( C 6 H 1 1 N ) 2 C l 2 ] ; P . C. R a y 
a n d oo-workers, P t C l 2 - S C 6 H 1 1 N ; A. "Werner a n d F . Fassbender , platinous dichloropiperidine-
pyrldlne, [ P t ( C 6 H 1 1 N ) ( C 6 H 6 N ) C l 2 ] ,- a n d G. "Williams, a n d E . G. Cox a n d co-workers , 
platinous dichlorobisquinoline, [ P t ( C 9 H 7 N ) 2 C l 8 ] , a lso platinous dichlorobisquinolinehydrochloride, 
2 C B H 7 N . H C l . P t C l 2 ; H . Ro ih len a n d W". Hi ihn , w i t h 8-methyl-2-aminomethyI-4-ethyl-
quinoline chloroplatinite, [ C 1 3 H 1 4 N H . N H 2 ] P t C l 4 . 4 H 2 0 ; a n d [ P t ( C 1 8 H 1 4 N . N H 2 ) 8 ] [ P t C l 4 ] . 
W. C. Zeiso, and "W. Prandt l a n d IC. A. H o f m a n n prepared platinous dichloromesityloxide, 
[Pt (C 8 H 1 0 O)Cl] . F . Myl ius a n d F . Forster described quinoline carbonyltrichloroplatlnite, 
IPt (CO)Cl 8 ]H(C 9 H 7 N). A . R o s e n h e i m a n d "W. H a n d l e r obta ined platinous dichloro-
bis-2-amino-l-acetylpyridine, f P t ( C 7 H 8 O N a ) aCl a ] ; platinous dichlorobis-8-aminopyridine, 
[ P t ( C 5 H 6 N 2 ) 2 C l 2 ] ; platinous diehloro-m-tolylenediamine, [ P t ( C 7 H 1 0 N 2 ) C l 8 ] ; a n d platinous 
bis-m-tolylenediaminochloride, [Pt (C 7 H l f ) N 2 ) 2 ]Cl 2 . K . A . H o f m a n n a n d J . v o n N a r b u t t 
prepared platinous chloromethoxydfci/cZopentadiene, PtCl 2 . C 1 9 H 1 8 . 0 ( C H 3 ) , a n d platinous 
chloroethoxydiri/rZopentadiene ; L . Ba lb iano , platinous dichlorobisdimethylethylpyrazole, 
PtCl 2 {C 3 N 2 (CH 3 ) 2 (C a H 6 ) ) 8 , a n d platinous diehlorobismethylphenylpyrazole. K . A . H o f m a n n 
and G. Riiggo prepared platinous dlchloroblsacetonitrlle, [Pt (CH 3 -CN) 8 Cl 2 ] ; platinous 
dichlorobisphenylcarbylamine, [P t (C 8 H 8 .NC) a Cl a ] ; a n d platinous diehlorobisbenzonitrile. 
L. Tschugaeff a n d "W. Lebed insky obta ined platinous bisaeetonitrilotetramminochloride, 
[Pt (NH 3 ) 4 (CH 8 .CN) a ]Cl 2 , in i t s isomeric forms, and chloroplat ini tes ; t h e y a lso prepared 
platinous trichloroacetonitrilotetrammine, [P tCl 8 (CH 3 .CN) ] a [F t (NH a ) 4 ] , a n d potassium 
trichloroacetonitrile, K[PtCl 3 (CH 8 .CN) ] . L . Tschugaeff a n d co-workers prepared 
platinous quateraminoacetalchloride, [P t {NH a .CH a .CH(OC a H 6 ) a > 4 ]Cl a ; platinous quateramino-
acetalchloroplatinite, [Pt{NH a .CH 2 .CH(OC a H 8 ) a > 4 ]PtCl 4 ; platinous bisamlnoacetaldiammino-
chloride, [P t {NH 8 .CH 8 .CH(OC a H 6 ) 8 > a (NH 8 ) 8 ]C l a ; a n d platinous bisaminoacetaldlammino-
chloroplatinite, [ P t { N H 2 . C H 2 . C H ( O C 8 H 6 ) 8 } 8 ( N H 8 ) 2 ] P t C l 4 ; W . Prandt l a n d K. A . H o f m a n n 
obta ined platlnous dichloroxymesityl, P t C l 8 . C 8 H 1 0 0 ; a n d E . G. Cox a n d co-workers , 
platinous salicylaldoximechloride, [ P t ( C 7 H 7 O 8 N ) 8 C l 8 ] ; a n d K . A . J e n s e n , platlnous dlchloro 
compound. 

C. E n e b u s k e described platlnous quatermethylsulphlnechlorlde, [Pt{(CH 8 ) 8 S} 4 ]Cl a ; 
C. E n e b u s k e , P . Klason , P . C. R a y a n d P . C. Mukherjee , E . G. Cox a n d co-workers , 
L . Tschugaeff a n d "W. Sokoloff, a n d L . Tschugaeff a n d J . B e n e w o l e n s k y descr ibed 
platlnous quatermethylsulphinechloroplatinlte, [Pt{(CH 8 ) ,S) 4 ]PtCl 4 , a n d platinous quater-
methylsulphinechloroplatinate, [Pt{(CH 8 ) ,S) 4 ]PtCl 8 ; J . P e t r e n , C. W . B l o m s t r a n d , a n d 
C. E n e b u s k e , platinous chlorotrismethylsulphlnechloroplatlnlte, [Pt{(CH 8 ) -S) 3Cl]PtCl- , or 
[Pt{(CH 3 ) 8 S} 8 Cl 2 ] [Pt{(CH 8 ) 8 S)Cl 8 ] . C. E n e b u s k e , P . K l a s o n , a n d L. Tschugaeff a n d 
J . B e n e w o l e n s k y described platinous trans-dichloroblsdimethylsulphine, [Pt{(CH 8 J 8 S) 8 Cl 8 ] , 
a n d t h e corresponding platinous cis-dichlorobisdimethylsulphine, a s wel l a s t h e c o m p l e x 
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w i t h chloroform, d e s c r i b e d b y C. E n e b u s k e , a n d M . W e i b u l l . P . K l a s o n d e s c r i b e d plat inous 
bisdlmethylsulphinediamminochloride, TPt(XH 3 )Sf(CHs) 8 S) 3 ]Cl 8 , a n d pla t inous d imethyl -
sulphinet r iamminochlor ide , [ P t ( N H 8 ) 8 [ ( C H 8 ) a S ) ] C l a . H a O . 

E . C. F r i t z m a n n p r e p a r e d pla t inous quaterethylsulphinochlor ide, [ P t | ( C a H B ) a S ) 4 ] C l a ; 
E . Gr. Cox a n d c o - w o r k e r s p r e p a r e d s a l t s of d i m e t h y l s u l p h i n e . T h e i s o m e r i s m of t h e s e 
s a l t s -was d i scus sed b y F . Gr. A n g e l l a n d co -worke r s . H . L o n d a h l p r e p a r e d plat inous 
chlorotr isdiethylsulphinechloride, [ P t | ( C a H 6 ) 8 S ) 8 C l ] C l ; C. W . B l o m s t r a n d , E . C. F r i t z m a n n , 
a n d P . K l a s o n , platinous trans-dichlorobisdiethylsulphine, [ P t I ( C 2 H 6 J 2S) 2Cl 2] , a s wel l a s t h e 
c o r r e s p o n d i n g platinous cis-dichloroblsdiethylsulphine, a n d t h e d o u b l e s a l t w i t h platinous 
chloride. P . C. R a y a n d P . C. M u k h e r j e e p r e p a r e d P t ( C a H 5 ) 2 S . ( C a H B ) a : N H . C l 2 ; 
( P t C l a ) 2 . 2 ( C a H 6 ) a S . ( C 8 H 6 ) a N H ; P t C l a . ( C a H 8 ) a S . ( C H 3 ) 3 N . P . K l a s o n , a n d L . Tschugaoff 
a n d N . Wlad imi ro f f p r e p a r e d pla t inous dichlorodiethylsulphine, LF t{ (C a H 6 ) a S) a Cl a ] a , a s 
well a s p la t inous chloroethylmercapt ldediethylsulphine, [ P t { ( C a H 6 ) a S } a C l ( C a H 5 S ) ] a , a n d 
plat inous diphenylsulphlnediethylsulphine, [ P t | ( C a H 6 ) a S ) a ( S C 6 H 5 ) 2 J a . P . K l a s o n r e p o r t e d 
pla t inous ch lo romercap tammine , [ P t ( N H 8 ) C l ( S C 2 H B ) 2 ] a ; a n d c o m p l e x e s w i t h platinous 
chloromercaptide, [ P t ( N H 8 ) C l ( S C a H 6 ) ] a . 2 P t C l ( S C 8 H 5 ) ; a n d w i t h platinous dicMoroammine, 
| P t ( N H 8 ) C l 2 ] 2 . 4 [ P t ( N H 3 ) C l ( S C 2 H 6 ) a . ] H . D . K . D r e w a n d G. H . W y a t t , P . K l a s o n , a n d 
H . L o n d a h l o b t a i n e d pla t inous die thylsulphinetr iamminochlor ide, [P t (NH a ) 3 { (C 3 H B ) a S)Cl 2 , 
in t w o i somer i c f o r m s , a n d a l so a s a monohydrate, a n d pla t inous d ie thylsulphinet r iammino-
chloroplat ini te , [ P t ( N H 8 ) 8 | ( C a H 5 ) a S ) ] P t C l 4 . P . K l a s o n p r e p a r e d plat inous chlorodiethyl-
SUlphinediamminochloride, [ P t ( N H 3 j a | ( C a H 6 ) a S } C l ] C l , i n t w o i somer ic f o r m s , a s well a s 
p la t inous chlorodiethylsulphinediamminochloroplat ini te , [ P t ( N H 3 ) 2 | ( C 2 H 5 ) 2 S ! C l ] 2 P t C l 4 , a n d 
plat inous chlorodiethylsulphinediamminoethylmercapt ide, I P t ( N H 3 ) 2 {(C 2 H 5 ) 2 S)Cl ]S(C a H 5 ) ; 
platinous trans-dlchlorodlethylsulphinepyrldlne, [ P t ( C B H 8 N ) | ( C 2 H 5 ) a S } C l 2 ] , a n d t w o i somer ic 
f o r m s of p la t inous cis-diehlorodiethylsulphinepyridine. P . C. K a y a n d co -worke r s 
p r e p a r e d pla t inous dichlorodiethylaminoethylsulphine, P t C l 2 ( C 2 H 5 ) 2 S . ( C 2 H s ) 2 N H , a l so 
2 P t C l 2 . 3 ( C H 3 ) a S a , a n d 2 P t C l 2 . 3 ( C a H B ) a S a . K . A . J e n s e n c o u l d n o t conf i rm t h e four i somers 
r e p o r t e d b y P . Ct R a y a n d K . C. B o s e - R a y . K . A . J e n s e n m e a s u r e d t h e d ipo le m o m e n t s 
of m a n y of t h e s e s a l t s , a n d a l so m e a s u r e d t h e e l ec t r i ca l c o n d u c t i v i t i e s of s o l u t i o n s in 
w a t e r , a n d in m e t h y l a l coho l . M a r k e d h y d r o l y s i s a n d a l coho lys i s occu r . Molecu la r 
w e i g h t d e t e r m i n a t i o n s c o r r e s p o n d w i t h t h e d o u b l e d f o r m u l a [ P t C l 2 ( R 2 S ) 2 ] 2 . J . L i f sch i tz 
a n d W . F r o e n t j o s d i scussed t h e a- a n d /3-forms of p l a t i n o u s b i s d i e t h y l s u l p h i n e d i c h l o r i d e s 
a s s t r u c t u r a l i somer ide s . T h e y o b t a i n e d t h e a- a n d /3-forms a n d a d i m e r i c f o r m of 
[ P t I ( C 2 H 6 ) ( C H 3 ) . S ) 2 C l 2 ] , w i t h t h e r e s p e c t i v e m . p . 63° , 127°, a n d 133°. T h e y a l so 
o b t a i n e d d e x t r o - a n d lsevo-forms w i t h t h i o l a c t i c a c i d . Al l t h e a - fo rms p a s s i n t o t h e 
/3-forms -when e x p o s e d t o u l t r a - v i o l e t l igh t . 

C. "W. B l o m s t r a n d p r e p a r e d plat inous dichlorodimethylsulphinediethylsulphine, 
rPt{(CH 3 ) 2S}{(C aHB ) aS}Cl 2 ] . H . L o n d a h l p r e p a r e d p la t inous bisdiethylenesulphinechloride, 
[ P t | ( C a H 4 ) a S 2 ) 2 ] C l 2 ; p la t inous dichlorodiethylenedisulphine, [ P t | ( C 2 H 4 ) 2 S 2 } C l 2 ] ; plat inous 
chlorotrisdiethylenedisulphinechloride, [ P t{ (C 2 H 4 ) 2 S a I 3 Cl ]C l ; a n d plat inous diethylenedisulphine-
t r i amminochlor ide , LP t (NH 3 ) 3 | (C a H 4 ) 2 S 2 ) JC l 2 . P . C. R a y a n d c o - w o r k e r s a l so p r e p a r e d 
t h i s c o m p o u n d , 

P . C. R a y a n d P . C. M u k h e r j e e , C. R u d e l i u s , M . W e i b u l l , a n d C. W . B l o m s t r a n d 
d e s c r i b e d pla t inous quaterdipropylsulphinechloroplat ini te , [P t{ (C 3 H 7 ) 2 S) 4 ]P tC l 4 ; plat inous 
trans-dichlorobisdipropylsulphine, [ P t { ( C 3 H 7 ) a S ) a C l 2 ] , a n d p la t inous cis-dichlorobisdipropyl-
sulphine. T h e r e a r e a l s o t h e d o u b l e s a l t s d e s c r i b e d b y C. R u d e l i u s , plat inous 
dichlorobisdipropylsulphlnechloromereurate, [ P t I ( C 3 H 7 ) a S ) a C l a ] H g C l 2 , p lat inous dichloro-
bisdipropylsulphinechlorostannite , [ P t | ( C 3 H 7 ) 2 S } a C l a ] S n C l a , a n d plat inous dichlorobisdipropyl-
SUlphinechloroplatlnite, [ P t I ( C 3 H 7 ) a S ) a C l a ] P t C l 2 . K . A . J e n s e n c o u l d n o t conf i rm C. R u 
delius* a - [ P t C l a | ( C 3 H 8 ) 2 S ) a ] , b u t h i s y - fo rm w a s f o u n d t o b e t h e a -chlor ide . M. W e i b u l l , 
a n d C. R u d e l i u s p r e p a r e d plat inous trans-dichlorobisdi- iso-propylsulphine, [P t{(C 3 H 7 ) a S) a Cl a ] , -
C. R u d e l i u s , p la t inous chlorohydroxydipropylsulphine, [ P t | ( C 8 H 7 ) a S ) a ( O H ) C l J ; C. W . B l o m 
s t r a n d , a n d C. R u d e l i u s , p la t inous trans-dichlorodiethylsulphinedipropylsulphine, [P t | (C 2 H G ) 2 S>-
| ( C 3 H 7 ) a S ) C l a ] ; a n d H . L o n d a h l , p la t inous dichlorodi-n-propylsulphinedi-iso-propylsul-
phine, [ P t | ( C 3 H 7 ) a S } | ( C a H 7 ) a S ) C l a ] . E . C. F r i t z m a n n d e s c r i b e d plat inous diethyldi thio-
dimethylpropanochlorlde, 2C( C H 3 ) a( C H a S C a H 5 ) a . 2 P t C l 8 ; p la t inous tetrathioerythri tochloride, 
C ( C H a S C a H 6 ) 4 . P t C l a ; platinous d imethylethytenedi thiolehlorlde, 2 ( C 2 H 5 S H C : C H S C 2 H 6 ) 2 . 
P t C l 8 ; a n d K . A . J e n s e n , p la t inous thiocarbazldochloride, [P t ( t h io ) 2 ]C l 2 , a s well a s 
p la t inous thioearbazldoehloroplat inl te , [ P t ( t h i o ) a ] P t C l 4 . 

H . L o n d a h l , C. W . B l o m s t r a n d , a n d M . W e i b u l l p r e p a r e d plat inous quaterdi -n-butyl -
sulphlnechloroplatinite, [ P t I ( C 4 H 8 ) a S) 4 ]P tC l 4 ; platinous quaterdi- iso-butylsulphinechloro-
platinite ; platinous trans-dlchlorobisdi-n-butylsulphine, [ P t | ( C 4 H 8 ) a S ) a C l a ] , a n d plat inous 
cis-dichloroblsdi-n-butylsulphine ; a n d s i m i l a r l y w i t h p la t inous trans-dichlorodi-isobutyl-
sulphlne, a n d platinous cis-dlchlorodl-iso-butylsulphine ; H . L o n d a h l a l so p r e p a r e d com
p l e x e s w i t h carbon disulphide, a n d Math chloroform. K . A . J e n s e n cou ld n o t conf i rm 
H . L o n d a h l ' s a- a n d y - fo rms of P t C l a | ( C 4 H 8 ) a S } a . H . L o n d a h l de sc r ibed plat inous 
trans-dichlorodlethylsulphinedlbutylsulphine, [ P t | ( C 8 H B ) a S ) | ( C 4 H 9 ) 8 S ) C l a ] , a n d a c o m p l e x 
w i t h chloroform. C. W . B l o m s t r a n d p r e p a r e d platinous cis-dichloroblsdi-iso-amylsulphine, 
[ P t | ( C , H 1 1 ) a S } a C l a ] ; P . T . Cleve , platinous trianlllnediamminochlorlde, [P t (NH 3 ) 8 (C B H 5 l s rH 8 ) 8 l -
Cl 2 ; H . L o n d a h l , M . "Weibull, a n d C. W . B l o m s t r a n d d e s c r i b e d plat inous t rans-dichloro-
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bisdibenzylsulphine, [Pt{(C,H 6CH s ) jS}2Clj] , and a complex -with chloroform; and P . C. R a y 
a n d P . C. Mukherjee, a complex wi th e thy lamine . P . C. R a y a n d co-workers prepared 
platinous quaterbenzylsulphinocblorlde, PtCl a . 2 (CH a .C 6 H 6 ) a S. L. Tschugaeff a n d S. I l j in 
prepared platinous dlchlorodlmethyIdlmethyleneethylsulpWne,PtCla.C(CHa)2(C !H:8.SCaH:6)a; 
platinous dichloroerythritylethylsulphine, PtCl a .C(CH a .SC a H 6 ) 4 ; and platinous dichloro-
acetylenedlethylsulphlne, PtCI a .S(C 8 H 6 ) .CH : CH.S(C a H 6 ) . 

N . S. Kurnakoff, and W . J. Sell a n d T. H . Easterfield prepared platinous quaterthlo-
oarbamidoehloride, [Pt(CS(NH a ) a} 4 ]Cl 2 ; a n d N . S. Kurnakoff, J . E . R e y n o l d s , a n d 
G. Pratorius-Seidler, platinous quaterthioearbamidochloroplatlnate, [ P t ( C S ( N H a ) a} 4 ]PtCl , ; 
N . S. Kurnakoff, platinous bisthiocarbamidediamminoehloride, [Pt (NH s ) a {CS(NH g ) a } 4 ]Cl a ; 
platinous dichlorobisthiocarbamide, [P t (CS(NH 8 ) a}aCla] ; platinous dichlorothiocarbamide, 
[Pt(CS(NH2)J8)Cl8Ta ; J . E . R e y n o l d s , G. Pratorius-Seidler, a n d B . R a t h k e , platinous 
trichlorobisthiocarbamide, [Pt(CS(NH 8) a>Cl 3]H(CS(NH a) a>. N . S. Kurnakoff, platinous 
quaterthioaeetamidechloride, [Pt(CH 8 -CS.NH a ) 4 ]Cl a , a n d platinous quaterthioacetamidechloro-
platlnate, [Pt(CH 3 .CS.NH a ) 4 ]PtCl 8 . A. W . H o f m a n n prepared platinous thioformaldehyde-
chloride, 2PtCl 8 . 3C 8 H 6 S 3 ; a n d K. A . Jensen , platinous dichloro-£-aminodiethylsulphlne, 
[Pt (C 2 H 6 SCHaCH 8 NH 2 )Cl 8 ] . 

JL. A. Tschugaeff a n d F . Teearu prepared platinous quaterbutylcarbylamlnechloride, 
[Pt(C 4H 9 .NC) 4]Cl a ; and platinous quatermetbylearbylamineehloroplatinite, [Pt(CH 3 -NC) 4 ] -
PtCl 4 ; platinous quaterbutylcarbylaminechloroplatinite, [Pt (C 4 H 9 .NC) 4 ]PtCl 4 ; L. A. Tschugaeff 
and P . Teearu, platinous diehlorobismethylearbylamine, [P t (CH 3 -NC) 2 Cl 8 ] ; platinous dlchloro-
blsbutylcarbylamine, [Pt(C 4 H 9 .NC) 8 Cl a ] ; L . Ramberg , L . Tschugaeff a n d P . Teearu, a n d 
K. A. H o f m a n n and G. Bi igge , platinous dichloroblsphenylcyanide, [Pt(C 6 H 6 .CN) 8 Cl 8 J, a n d 
also associated w i t h chloroform, a n d w i t h benzene ; platinous dichlorobisphenylcarbylamine, 
[Pt (C 6 H 6 .NC) 8 Cl 8 ] , in a colourless and in a v io le t form ; P . K lason , K . A- H o f m a n n a n d 
C Bi igge, L . Ramberg , C. Enebusko , and L. Tschugaeff a n d P . Teearu obta ined 
platinous quaterphenylcarbylaminechloroplatinite, [Pt(C 6 H 5 -NC) 4 ]PtCl 4 ; L . A . Tschugaeff a n d 
co-workers prepared platinous dihydrazlnoetocarbylamlnochloride, [ (CH 3 .CN) 4 Pt(N 2 H 3 J 8 -
Pt(CH 3 -CN) 4 JCl 2 .8H 8 O—vide infra ; platinous dihydrazinoctoethylcarbylaminochloride, 
[ (C a H 6 .CN) 4 Pt (N a H 3 ) a Pt (C a H 6 CN) 4 ]C l a , a n d platinous dihydroxoetoethylcarbylamminochloro-
platinate, [ (C 2 H 6 -CN) 4 Pt(HO) 8 Pt(C 2 H 6 -CN) 4 JPtCl 6 ; platinous dihydrazinodihydrochlorotetra-
carbylamminochloride,(CH3 .CN)4Pt(N2H3)2Pt2HCl.Cl2—vide infra—and platinous dihydrazino-
dihydrochlorotetraethylcarbylaminochloride, (C a H 6 .NC) 4 Pt (N a H 9 ) a Pt2HCl .C l a . 

H C 1 S 

TCH3NC p t - ' N H 8 . N H \ p t / C H 3 N C l C ] PCH3NC•.. . - N H a . N H \ p t / - C H 3 N C I 
LCH3NC \ N H . N H a X C H 3 N c J 2 LCH 3 NC \ N H . N H a C H 3 N c J " 2 

HCl 

P . C. R a y a n d N . N . Ghosh prepared P t C l ( C a H 5 ) a S 8 ; P t a C l a . ( C 2 H 5 ) 2 S 2 . 2 p y ; 
a n d Pt 3 Cl 2 . 2 (C 2 H 6 ) 2 S 2 . 2 p y . L . Tschugaeff a n d Ii. Orelkin, platinous quateramino-
acetalchloride, [P t ( (NH 2 .CH 2 CH(OC a H 5 ) a } 4 ]Cl a ; platinous quateraminoacetalchloroplatlnite, 
[P t ( (NH 2 .CH 2 .CH(OC a H 6 ) 2 } 4 ]P tCl 4 ; L. Tschugaeff a n d B . Orelkin, platinous bisamino-
acetaldiamminochloride, [ P t ( N H 3 ) 2 ( N H a . C H a . C H ( O C a H 6 ) a } a ] C l a , a n d platinous bisaminoacetal-
diamminochloroplatinite, [ P t ( N H 3 ) a { N H a . C H a . C H ( O C a H 0 ) a } a ] P t C l 4 ; and K. A. H o f m a n n 
a n d G. Bi igge, platinous dichlorodiacetonitrile, [Pt (CH 8 .CN) a Cl a ] . 

L . Tschugaeff a n d W . Chlopin, a n d L. Tschugaeff a n d A. K o b l j a n s k y prepared 
platinous bisdimethyldithioethyleneglycolatochloroplatinite, [Pt (CH 3 .S .C 8 H 4 .S .CH 3 ) a ]PtCl 4 ; 
platinous bisdiethyldithioethyleneglycolatochloride, [Pt (C a H 5 .S .C a H 4 .S .C a H 5 ) 2 ]Cl a ; platinous 
bisdiethyldlthioethyleneglycolatochloroplatinite, [P t (C a H 6 . S .C 8 H 4 . S .C a H 6 ) 9 ]P tCl 4 ; platinous 
bisdiethyldithioethyleneglycolatochloroplatinate, [P t (C a H 6 . S .C a H 4 . S .C a H 6 ) a ]P tCl 6 ; platinous 
bisdlpropyldithioethyleneglycolatochloroplatlnite, [Pt (C 3 H 7 .S .C a H 4 .S .C 3 H 7 ) a ]PtCl 4 ; platinous 
bisdibutyldithioethyleneglycolatochloroplatlnite, [Pt (C 4 H 9 .S .C a H 4 .S .C 4 H 9 ) a ]PtCl 4 ; platinous bls-
diethyldithiopropyleneglyeolatoehloroplatinite, [P t (C 8 H 6 .S .C 3 H a .S .C 2 H 5 ) a ]PtCl 4 ; platinous bisdi-
propyldithiopropyleneglycolatochloroplatinlte, [Pt(C 8 H 7 .S .C 3 H 6 .S-C 8 H 7 J 8 ]PtCl 4 ; a n d platinous 
blsdiethyldithlohydroxyethyleneglycolatochloroplatlnite, [P t (C a H 6 . S .CH a .CH(OH) .CH 8 . S . -
C aH 5 ) 2 ]PtCl 4 . L. R a m b e r g obta ined a complex platinous dichlorobisethylglycolatodiammlne, 
3 f P t ( N H 3 ) 2 C l a ] . [ P t ( N H 3 ) 2 C 0 2 . C H a . S . C a H 6 ) ] . L . R a m b e r g prepared complexes conta in ing 
e thyl th ioacetate , e.g.* platinous dlchlorodiammlnobisethylthloacetate, Pt a (NH 3 ) 4 Cl 3 (CO a .CH 8 . 
S .C 2 H 6 ) (CO a .CH a .S .C 8 H 6 ) ; a n d monochlorobisethylthioacetoplatlnous acid, P tCl (CO a H.CH 8 . 
S .C a H 6 ) (CO a .CH a .S .C 2 H 6 ) . L. Tschugaeff a n d A. Kobl jansky , platinous dichloro-
dithioethylenemethylglycolate, [Pt(CH 3 .S .C a H 4 .S .CH 3 )Cl a ] : L . Tschugaeff a n d co-workers 
— W . Chlopin, W . Sokoloff, a n d A. Kobljansky—plat inous dichlorodithioethylene-
ethylglycolate, [Pt(C 8 H 6 -S-C 8 H 4 -S-C 8 H 6 )Cl 8 ] ; platinous dichlorodithioethylenepropylglycolate, 
[ P t ( C s H 7 . S . C a H 4 . S . C 3 H 7 ) C l a ] ; platinous dichlorodithloethylenebutyglyeolate, [Pt (C 4 H 9 .S .C a H 4 . 
S-C4H9)Cl8] ; platinous dlehlorodithiopropyleneethylglycolate, [Pt (C a H 6 .S .C 3 H 6 .S .C a H 6 ) ]Cl a ; 
platinous dlchlorodlthiopropylenepropylglycolate, [Pt (C 3 H 7 .S .C 8 H a .S .C 8 H 6 )Cl 2 ] ; platinous 
dlehlorodlthiooxytrimethyleneethylglyeolate, [ P t ( C a H 6 . S . C H 8 . C H ( O H ) . C H a . S . C a H 6 ) C l a ] ; 
L.. R a m b e r g , platinous dlehlorobisthioethylglyeolate, [P t (HOOC.CH a . S .C a H 6 ) a Cl a ] , in i t s 
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trans- a n d cis-forms ; platinous dlchloroblsmethylthloethylglyeolate, [Pt (CH 3 OOC.CH g .S . 
C8H6J8Cl8 , in i t s trans- a n d cis-forms ; S. T y d e n , platinous dichlorobisthioglycolate, 
P trS(CH a COOH) a l 2 Cl a ; platinous dichlorobisthiomethylglycolate, [Pt(S(CH aCOOCH 8 ) aJ 2Cl a ] ; 
platinous dlchlorobisthioethylglycolate, [Pt{S(CH, .COOCjH 5 ) 8 } ,Cl a ] ; platinous dichlorobis-
thiopotassiumglycolate, [Pt{S(CH s .COOK) a } a Cl , ] ; platinous dichlorobisthiobariumglycolate ; 
L. B a m b e r g a n d A . Tiberg, platinous dichloroethylenetbioglycolate, [PtC 2 H 4 (S .CH 2 (COOH) 8 J 8 -
Cl2] ; a n d platinous dichloroethylenethlopotassiumglycolate, [Pt(C 2 H 1 (S 1 CH 2 (COOK) 2 J 2 Cl 8 ] ; 
L . K a m b e r g , platinous chloroethylthloglycolate, [Pt (HCO a .CH a .S .C a H 5 ) (CO a .CH 8 .S .C a H B )Cl ] ; 
S. T y d e n , platinous chlorodithloglycolate, [Pt(S(CH a .COOH) a (HOCO.CH a .S .CH a .COO)JCl] , 
a n d platinous chlorodithiopotassiumdithioglycolate, LPt{S(CH„.COOK) 2 (KOCO.CH 2 S.CH 2 . 
COO))Cl]. O. Wal l in prepared platinous dlchlorodiamidoacetate, [ P t ( N H a . C H a . C O O H ) a C l a ] , 
a n d t h e d ihydrate ; platinous dlchlorodlaminomethylacetate, [Pt (NH a .CH a .COOCH 3 ) a Cl 8 J ; 
platinous dichlorodiamidoethylacetate, [ P t ( N H a . C H 8 . C O O C a H B ) a C l 2 ] ; H . L e y a n d K. F icken , 
potassium amidoacetatodichloroplatinite, K [ P t ( N H 2 . C H 2 . C O 8 ) C l 2 ] ; a n d potassium amido-
propionatodichloroplatinite, K [ P t ( N H 2 . C H 8 . C H . C 0 2 ) C l 2 J . A . A . Grinberg, a n d A . A. Orinberg 
a n d B . V. P t i t z u i n prepared c o m p o u n d s of t h e t y p e of Peyronne ' s chloride -with a mol . of 
( H . C O O H ) 2 , or of g lyc ine occupy ing t w o co-ordinated posi t ions . L. Tschugaeff and 
B . Orelkin prepared platinous dichlorodiamidoacetal, [ P t { N H 2 . C H 2 . C H ( O C a H 6 ) 2 } 2 C l 2 ] ; 
E . O. Cox a n d co-workers, platinous disalicylaldoximinochloride. N . S. Kurnakoff, platinous 
dichlorodlthioacetamide, [P t (CH 3 .CS .NH 2 ) 2 Cl a ] , a n d platinous bisthiocarbamldebispyridine-
chloride, [Pt (C 6 H g N) 2 {CS(NH 2 ) 8 } 2 ]Cl a . P . K lason prepared platinous chloroethylmercaptido-
diammine, [Pt(NH8)J8Cl(SC2H6)] ; a n d platinous chloroethylmercaptidodiamminochloroplatinite, 
[Pt (NHa) 2 Cl(SC 2 Hg)]PtCl 2 ; F Hof fmann , platinous dichlorodiamminotrithiocarbonatodiam-
mino, [Pt (NH 3 ) a Cl a } [Pt (NH 3 ) a (CS 3 )J . 

N . S. Kurnakoff reported platinous quatermonomethylthiocarbamidechloride, 
[Pt (CS(NH a ) (NHCH 3 )> 4 ]Cl a ; platinous quatermonoethylthiocarbamidechloride, [ P t ( C S ( N H 2 ) -
(NHC 2 H 6 )J 4 ]Cl 2 ; platinous quatermono-lso-undecylthiocarbamidechloride, [ P t ( C S ( N H 2 ) -
(NHC 1 1H 2 3 )J 4JCl 2 ; platinous quaterdiethylthiocarbamidechloride, [Pt(CS(NHC 2 H 6 J 2 J 4 ]Cl 2 ; 
platinous quaterdi-iso-undecylthiocarbamidechloride, [Pt(CS(NHC 1 1 H 2 S) 2 J 4 ]Cl , ; platinous 
quatertriethylthiocarbamidechloride, IPt(CS(NHC 2 Hg)(N(C 2 Hg) 2 J 4 ICl 2 ; platinous dichlorobis-
triethylthiocarbamide, P t {CS(NHC 8 H 6 )N(C a H B ) 2 J a Cl a ] ; platinous quaterxanthogenamide-
Chloride, [Pt (NH 2 .CS.OC 2 Hg) 4 ]Cl 2 , assoc iated w i t h ethyl alcohol ; a n d H . U e b u s , and 
N . S Kurnakoff described platinous quaterxanthogenamidechloroplatinate, [ P t ( N H 2 C S . -
OC 2Hg) 4 ]PtCl 6 ; a n d C P o n z i o , platinous dichlorobis-iso-undecylthiocarbamide, PtCl2((CS)-
N H . C n H 2 3 } 2 . J . Lifsehitz a n d W . Froent jes prepared a series of platinous thiolacetatochlorides. 

J . Pe tren , a n d IS. C. F r i t z m a n n s tud ied platinous quaterdiethylseleninechloride, 
[Pt((C aH 5) 2SoJ 4]Cl 2 , platinous quaterdiethylseleninechloroplatinite, [Pt( (C 2 H 5 ) 2 SeJ 4 ]PtCl 4 ; 
platinous £ran#-dichlorobisdlethylselenine, [Pt((CaHB)aSeJaClaJ, platinous r?* uichlorobisdiethyl-
selenine, a n d t h e sa l t s platinous dichlorobisdiethylseleninechloromercurate, [Pt((C2H6)2SeJ2ClaJ-
HgCl 2 , a n d platinous dichlorobisdiethylseleninechloroplatinite, [Pt((C 2Hg) 2SoJ 2Cl 2 ]PtCl 2 ; 
platinous iraro#-chloropyridinediethylselenine, [Pt (C 6 H B N)( (C 2 H 6 ) 2 SeJCl 2 ] ; platinous chlorotris-
diethylseleninechloroplatlnite, [Pt( (C 8 H 6 ) 2 SeJ 3 Cl]PtCl 3 ; a n d platinous dichloroblsbenzyl-
tellurine, PtCl 8 . 2 (C 7 H 7 ) aTe ; platinous trans-dlchlorodiethylsulphinediethylselenine, 
[Pt((C2H6)aSJ(C2HgJ2SeJCla] , platinous cis-dichlorodiethylsulphinediethylselenine, and platinous 
dichlorodiethylsulphinediethylseleninechloroplatlnite, [Pt( (C a H c ) 2 SJ((C 2 H s ) 2 SejPtCl a J ; and 
JS. C. Fr i t zmann , platinous dichlorbisbenzyltelluride, [Pt ( (CH 2 .C a H B ) a Te} a Cl a ] . 

A . Cahours a n d H . Gal prepared platinous quatertrimethylphosphinechloride, 
[Pt(P(CH3J3J4JCl2 ; C. W . B l o m s t r a n d , H . K o l b e , a n d A . Cahours a n d H . Gal, 
platinous trcm«-dichlorobistrimethylphosphlne, [Pt(P(CH 3 ) 3 J 2 Cl 2 ] , a n d platinous r*«-dichloro-
trimethylphosphine; A . Cahours a n d H . Gal, platinous quatertriethylphosphineohloride, 
[Pt(P(C2Hg)3J4]Cl2 , platinous quatertriethylphosphinechloroaurate, [Pt[P(C2Hg)3J4](AuCl4)2 , 
a n d platinous quatertriethylphosphinechloroplatinate, [Pt(P(C8Hg)3J4JPtCl0 . A. Werner, 
A. Sel la, A . des Cloizeaux, P . T. Cleve, H . K o l b e , C. W . B l o m s t r a n d , a n d A. Cahours 
a n d H . Gal described platinous trans-dichlorobistrlethylphosphine, [Pt(P(C 2HB ) 3J 2Cl 2 ] ; and 
platinous cis-dichlorobistriethylphosphine. P . K l a s o n a n d J . Wanse l in , platinous bistriethyl-
phosphinedlammlnochloride, [Pt(NH 3 ) a JP(C a H B ) 3 J a ]Cl a , a n d i t s t w o i somers , as wel l as 
platinous bistrlethylphosphinediamminochloroplatinite, [Pt (NH 3 ) a (P(C a H 5 ) 3 J 8 ]PtCl 4 . K. A. Jen
sen measured t h e dipole m o m e n t s of m a n y of t h e cis- a n d <ran»-phosphino-compounds in 
add i t ion t o t h e p la t inous d ichlorobis tr ie thylphosphine—e .g . platinous cis- and trans-
dlchloroblstripropylphosphine, [Pt((C8H7)3PJ8Cl2J; platinous cis- and trans-dlchlorobistributyl-
phosphlne, [P t { (C 4 H a ) 3 PJ a Cl 8 ] ; a n d platinous trans-dichloroblsphenyldiethylphosphine, 
[ P t « C 8 H 6 ) a ( C 6 H 6 ) P J a C l a ] . 

A . R o s e n h e i m a n d W . L e v y prepared platinous ethylphospbitochloride, P tCl a .P (OC a H B ) 3 ; 
a n d P . Schutzenberger a n d C. F o n t a i n e prepared platinous ehloroethylphosphitotriammino-
chloroplatinite, [Pt (NH 8 ) 3 (P(OC a H 6 ) 8 JCl]PtCl a ; a n d platinous ehloroethylphosphitotriammino-
Chloroplatinate, [Pt (NH a ) 8 (P(OC a H 6 ) a JCl]PtCl 6 . P . Schutzenberger, P . Schutzenberger 
and C. F o n t a i n e , a n d A . R o s e n h e i m a n d W . L e v y prepared platinous bisethylphos-
pfiltodiamminochloride, [Pt (NH 8 ) a (P(OCH 8 ) ,J 8 ]Cl 8 ; D . Cochin, platinous bisanilinebis-
methylphosphltochloride, [ P t ( C e H 6 N H a ) a ( P ( O C H 8 ) 3 ) a ] C l a ; platinous bisanillnebisetbyl-
phosphltoohloride, [Pt (C„H 5 NH a ) a {P(OC a H 5 ) 8 J a ]Cl a ; platinous bistoluldinebismethylpbosphito-
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chloride, [Pt(C7H9NHa)a(P(OCH3)8)8JCla ; platinous bistoluidineblsetbylphosphitoehloride, 
LPt(C7H7NHg)8(P(OC 8H6M8]Cl8 ; A. Rosenheim and W. Levy, P . Schutzenberger, 
P . Schutzenberger and C. Fontaine, and C. H . H e r t y and R. O. IS. Davis , platinous 
cbloroethylphosphltodiamminoehloride, [Pt(NH s)8{P(OC8H8) s}Cl]Cl; platinous chloroethyl-
phosphltodiamminochloroplatinate, [Pt(NH8)a)P(OCaH5)8)ClJPtCl8 ; and also complexes 
[Pt(NH8)a{F(OCaH6)8)JCla, or [Pt(NH8)3(P(OC8H5)8)JPtCl6 ; D . Cochin prepared platinous 
chloroethylphosphltobisanilinochloride, [Ft(C6HgNH8)2(P(OC2H6)8)ClJCl; and platinous 
chloroethylphosphitobistoluidinechloride, [Pt(C7H7NHj)8(F(OC8Hg)8)ClJCl. A. Rosenheim and 
co-workers, and P . Schutzenberger, platinous dichloroblsmetnylphosphite, [Pt(P(OCH3)3)aCl8] ; 
platinous dichlorobisethylphosphlte, [Pt(P(OCgH6),}aCl8] ; A. Rosenheim and W. Levy, 
platinous dichloroblsphenylphosphite, [Pt(P(OC6H6)a)2Cla] ; I>. Cochin, platinous dlehloraniline-
methylphosphlte, [Pt(C6H6NH2)(P(OCHj)8)CIg] ; D. Cochin, and A. Rosenheim and W. Levy, 
platinous dlchloroanillnethylphosphite, IPt(C6HgNH2)(P(OC2Hg)3)Cl2), in i ts t rans- and 
cis-forms; platinous dlchlorotoluidinemethylphosphite, [Pt(C7H7NH a)(P(OCH8)3)Cl aJ; 
P . Schtitzenberger and M. G. Saillard, M. G. Saillard, and G. Quesneville, platinous 
dlehlorotoluidinethylphosphite, [Pt(C7H7NH8)(P(OC2Hg)8)Cl2J ; in the t rans- and cis-
forms, and P . Schtitzenberger, platinous chlorohydroxytoluidinethylphosphite, [Pt(C 7H 7NH 2 ) -
(P(OCaH6)3}(OH)Cl]. A. Rosenheim and W. Levy prepared platinous dichloropyridinethyl-
phosphlte, (Pt(C6H6NJ(P(OC8Hg)8)Cl8, in its t rans- and cis-forms ; G. Quesneville, 
platinous hydroxychlorophosphoanilidephosphoxyanilide, [Pt(P(C8H6N)8)(PO(C8H6N))(OH)ClJ ; 
platinous hydroxychiorophosphoanilidephosphoxytoluidide,LPt(P(C7H8N)3)(PO(C7H8N)}( OH)Cl] ; 
P . Schtitzenberger and C. Fontaine, platinous tetrachloroethylenebisethylphosphlte, 
[Pt8(C3H4)(P(OC8Hg)3)8C14J ; platinous dlchlorocarbonylethylphosphite, Pt(CO)(P(OCaH6)8}Clal; 
platinous dlchlorophosphorustrioxidethylphosphite, [Pt(P(OH)3)(P(OC2Hg)3)Cl2; platinous 
dichlorophosphorustrichloridethylphosphite, [Pt(PCl3)(P(OC2Hg)3)Cl8] ; and platinous dichloro-
methylphosphitoethylphosphite, [Pt(P(OCH3)8)(P(OC8H5)3)]Cl2 ; P . Schutzenberger and 
C. Fontaine, P . Schutzenberger, and O. W. Gibbs, platinous dichlorotribydroxyphosphorous 
acid, [Ft(P(OH)3)Cl2J2; platinous chlorooxypentahydroxyphosphite, [Pt(P(OH)3)Cl(OP(OH)2)I2 ; 
and platinous chlorodioxytrihydroxyphosphite, [Pt(P(OH)8)Cl(OPO)J8 ; P . Schtitzenberger, 
and C. Fontaine, platinous dichloromethylphosphlte, [Pt(P(OCH3)8)Cla)2 ; P . Schutzen
berger and C. Fontaine, and A. Rosenheim and W. Lowenstamm, platinous dichloroethyl-
phosphite, [Pt(P(OC2Hg)3)Cl2J2; IX Cochin, platinous diehloroethylphosphitechloroplatinite, 
[Pt(P(OC2HB)3)Cl2]2.2PtCl2 ; K. Pomey, platinous dichloropropylphosphite, [Pt(P(OC6H7J3)-
Cl8J8; P . Schiitzenbergor'andC. Fontaine, platinous dichloromonoallylphosphite, [I»t(P(OH)2-
(OC3H5)JCl2J8 ; platinous dichlorodisilverphosphite, [Pt(P(OH)(OAg)2)Cl2J2, and some complex 
salts ; platinous dlchlorotrisilverphosphite, [Pt(P(OAg)3)Cl2J2 ; and platinous tetrachlorolead-
phosphite, [Pt2(P2(O2Pb)8)Cl4J.5H2O, and a basic salt. G. Quesneville prepared platinous 
bisphosphaminodiamminechloride, [Pt(NH3)2(P(NH a)3)2JCl a , as a double salt with ammonium 
chloride ; and platinous ehlorophosphamlnediamminoehloride, [Pt(NH3)2(P(NH2)3)ClJCl, as 
a double salt associated with ammonium chloride ; and i t also occurs as a lieptahydrate. 
G. Quesneville reported platinous hydroxychlorophosphotrianilide, [Pt(P(C6H6N)3)(OH)ClJ, 
platinous hydroxychlorophosphotritoluidide, [PtI(C7H8N)3)(OH)Cl; anilinium phosphotri-
anilidetrichloroplatinite, [Pt(P(C6H6N)8)Cl3JH(C6H6NH2) ; and toluidinium phosphotritoluidide-
trichloroplatinite, [Pt(P(C7H8N)3)Cl3JH(C7H7NH2). 

A. C a h o u r s a n d H . Gal prepared platinous quatertriethylarsinechloride, [Pt(As(C2H8)3)4JCl2 ; 
platinous trans-dlchlorobistriethylarsine, [Pt(As(CaH5)8)8Cl2J ; and platinous cis-dlchlorobistri-
ethylamine. K. A. Jensen measured the dipole moments of cia- and tmn«-compounds with 
the phosphines, arsines, and s t ib ines ; and he prepared platinous dichlorobistributylarsine, 
[Pt((C4H B)3As)2Cl2]. R. Bunsen prepared platinous dichloroxycacodyl, [Pt(As(CH3)40)Cl8J, 
and the cacodyl compounds were studied by K. A. Jensen and E . Frederiksen. A. W. Hof-
mann, and K. A. Jensen prepared platinous dicbioroblstriethylstiblne, [Pt(Sb(CaH6)8)aCl2] ; 
and K. A. Jensen, platinous dichloroblstributylstibine, [Pt((C4H9)3Sb)2Cl8J; and platinous 
dlchlorobistrlphenylstibine, [Pt{(C6H6)3Sb)2Cl2], and he measured their dipole moments . 

Chloroplat i i l i tes .—L. N . V a u q u e l i n , 1 0 a n d G. M a g n u s p r e p a r e d a m m o n i u m 
c h l o r o p l a t i n i t e , (NH4]I2PtCl4 , b y e v a p o r a t i n g a m i x e d soln. of p l a t i n o u s ch lo r ide 
a n d a m m o n i u m ch lor ide i n h y d r o c h l o r i c ac id , a n d d r y i n g t h e c r y s t a l s a t 100° . 
M. P e y r o n e s a t u r a t e d a soln. of p l a t i n o u s ch lo r ide i n h y d r o c h l o r i c ac id w i t h 
a m m o n i u m c a r b o n a t e , e v a p o r a t e d t h e soln . t o d r y n e s s o n a w a t e r - b a t h , w a s h e d 
t h e r edd i sh res idue r e p e a t e d l y w i t h a lcohol t o r e m o v e t h e a m m o n i u m ch lor ide , 
exposed t h e p r o d u c t in a i r so as t o r e m o v e al l t r a c e s of a lcohol , d i s so lved t h e 
p r o d u c t in boi l ing w a t e r , a n d filtered t h e h o t l iqu id . W h e n t h e l iqu id is a l lowed 
t o cool slowly, p r i s m a t i c c ry s t a l s a r e depos i t ed . L». F . Ni l son o b t a i n e d t h e s a l t 
b y a d d i n g a m m o n i u m chlor ide t o t h e m o t h e r - l i q u o r s o b t a i n e d i n t h e p r e p a r a t i o n 
of v e r y soluble ch lo rop la t in i t e s . J . T h o m s e n a d d e d h y d r o c h l o r o p l a t i n i c ac id t o a 
h o t soln . of p o t a s s i u m ch lo rop la t i n i t e , a d d e d a m m o n i u m ch lor ide t o t h e filtered 
l iqu id , a n d e v a p o r a t e d t h e l iquid for c rys ta l l i za t ion . P . B e r t h i e r a d d e d a m m o n i u m 
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s u l p h i t e t o a soln. of h y d r o c h l o r o p l a t i n i c acid', a n d o b t a i n e d a ye l low p r e c i p i t a t e 
w h i c h d isso lved w h e n t h e m i x t u r e w a s w a r m e d ; t h e l iqu id t h e n decolorizes , 
a n d o n e v a p o r a t i o n depos i t s c r y s t a l s of t h e ch lo rop l a t i n i t e . C. E . Claus, 
P . S c h o t t l a n d e r , a n d K . B i r n b a u m r e d u c e d a w a r m soln. of h y d r o c h l o r o p l a t i n i c 
ac id or a m m o n i u m c h l o r o p l a t i n a t e w i t h s u l p h u r d iox ide , a d d e d a m m o n i u m chlor ide , 
a n d e v a p o r a t e d t h e l iqu id for c rys t a l l i za t ion . J . T h o m s e n r e d u c e d t h e soln. w i t h 
c u p r o u s ox ide or ch lor ide ; a n d E . B i i l m a n n a n d A. C. Ande r sen , w i t h a m m o n i u m 
o x a l a t e . J . T h o m s e n t r e a t e d c o p p e r a m m o n i u m c h l o r o p l a t i n i t e w i t h h y d r o g e n 
su lph ide t o p r e c i p i t a t e t h e coppe r , acidified t h e n i t r a t e w i t h h y d r o c h l o r i c acid , 
a n d e v a p o r a t e d for c rys t a l l i za t ion . T h e p u r p l e - r e d or g a r n e t - r e d , four-s ided 
p r i s m s or p l a t e s were found b y H . Topsoe t o be long t o t h e cub ic s y s t e m . 
H . S c h r o d e r g a v e 2-936 for t h e s p . gr . , a n d H . Topsoe , 145-6 for t h e mo l . vo l . 
L . F . Ni l son obse rved t h a t t h e sa l t is s t ab l e i n a i r . J . T h o m s e n found t h e h e a t of 
f o r m a t i o n ( P t , Cl2 , 2NH 4 Cl) =-45-17 CaIs., a n d ( P t , Cl2 , 2 N H 4 C l , Aq.)==41-38 CaIs. 
L . F . Ni l son found t h e sa l t t o b e spa r ing ly soluble in cold w a t e r , a n d freely soluble 
in h o t w a t e r ; L . Tschugaeff a n d W . Chlopin found t h a t in t h e p re sence of a m m o n i a 
a n d a m m o n i u m c a r b o n a t e , h y d r o g e n p e r o x i d e a c t s on a m m o n i u m ch lo rop l a t i n i t e 
t o fo rm t h e h y d r o x y c h l o r o p l a t i n a t e . H . D . K . D r e w a n d co-workers s t u d i e d t h e 
ac t ion of ammonia—-vide t h e p o t a s s i u m sa l t . M. P e y r o n e sa id t h a t t h e sa l t is 
inso luble in a lcohol a n d t h a t t h e p resence of a lcohol p r o d u c e s some pecu l i a r c h a n g e 
in t h e sa l t which in ter feres w i t h i t s c rys ta l l i za t ion . L . N . V a u q u e l i n obse rved t h a t 
t h e cold, a q . soln. g ives n o p r e c i p i t a t e w i t h soda- lye , b u t w i t h h o t soln. , a b l ack 
p r e c i p i t a t e is p r o d u c e d a n d a m m o n i a is evo lved . Li. A. Tschugaeff, a n d M. Vezes 
descr ibed t h e p r e p a r a t i o n of t h e ch lo rop la t in i t e s . 

G. M a g n u s p r e p a r e d p o t a s s i u m chloroplat in i te , K 2 P t C l 4 , b y t r a n s f o r m i n g 
h y d r o c h l o r o p l a t i n i c ac id i n t o h y d r o c h l o r o p l a t i n o u s ac id b y h e a t , a n d m i x i n g a 
soln. of t h e p r o d u c t w i t h p o t a s s i u m ch lor ide . M. C. L e a , a n d H . WolfFram a d d e d 
t h a t t h e r e d u c t i o n of t h e h y d r o c h l o r o p l a t i n i c ac id is i n c o m p l e t e , even a t 250° 
t o 300° . K. B o t t g e r r e d u c e d a soln. of p o t a s s i u m c h l o r o p l a t i n a t e w i t h h y d r o g e n 
su lph ide , b y pas s ing t h e gas un t i l ha l f t h e p l a t i n u m w a s p r e c i p i t a t e d , a n d e v a p o r a t i n g 
t h e fil tered soln. P . Klason , C. W . B l o m s t r a n d , M. Groger , L . W o h l e r a n d W . F r e y , 
H . WolfFram, M. C. Lea , N . S. Kurnakoff , JL. P igeon , C. R u d e l i u s , a n d J . P e t r e n 
r educed t h e w a r m soln. of p o t a s s i u m c h l o r o p l a t i n a t e , o r h y d r o c h l o r o p l a t i n i c ac id 
wi th s u l p h u r d iox ide or s u l p h u r o u s ac id ; M. C. L e a , a n d M. Groger , w i t h p o t a s s i u m 
h y d r o s u l p h i t e ; M. Groger , w i t h p o t a s s i u m h y p o s u l p h i t e ; M. C. Lea , p o t a s s i u m 
h y p o p h o s p h i t e ; M. Vezes, JE. V. Zapp i , H . WolfFram, a n d P . K l a s o n , p o t a s s i u m 
o x a l a t e ; a n d J . T h o m s e n , E . Koefoed , H . WolfFram, M. Groger , a n d M. C. Lea , 
c u p r o u s ch lo r ide . L . F . Ni l son o b t a i n e d t h e sa l t b y a d d i n g p o t a s s i u m chlor ide 
t o t h e m o t h e r - l i q u o r s o b t a i n e d in p r e p a r i n g m o r e so luble ch lo rop la t in i t e s . 

T h e sa l t is v a r i o u s l y desc r ibed a s fu rn i sh ing b rown i sh - r ed , or r u b y - r e d , four-
s ided p r i s m s , a n d A. E . N o r d e n s k j o l d f o u n d t h e c r y s t a l s t o b e t e t r a g o n a l b i p y r a m i d s 
w i t h a : c = l : 0 4 1 6 1 . R . G. D i c k e n s o n f o u n d t h a t t h e X - r a d i o g r a m s co r re sponded 
w i t h a t e t r a g o n a l l a t t i c e h a v i n g a = 6 - 9 9 A. , a n d c—4-13 A. W . J a n d e r , 
A. G. B o l d y r e w a n d W . W . D . D o b r o w o l s k y , a n d L . P a u l i n g a n d M. L . H u g g i n s 
m a d e s o m e o b s e r v a t i o n s o n t h e l a t t i c e s t r u c t u r e . A. S t r e n g a lso descr ibed t h e 
c ry s t a l s a n d obse rved a feeble d i ch ro i sm. F . W . C la rke g a v e 3-291 t o 3-306 for t h e 
8 P- g r - '» a-nd R- Gf- D i c k e n s o n ca l cu l a t ed 3-39 f rom t h e X - r a d i o g r a m s . R . K l e m e n t 
g a v e 3-382 for t h e sp . gr . a t 25° /4° , a n d 122-7 for t h e mo l . vol . I . T r a u b e g a v e for 
t h e s p . gr . , a n d m o l . soln. vol . : 

K 8 PtCl 4 . . 2-791 4-349 6-958 8-973 per cent. 
Sp. gr. . . 101962 103221 1-05395 107J20 
Mol. soln. vol. 103-5 101-2 IOOO 100-2 

L . F . Ni l son o b s e r v e d t h a t t h e s a l t is s t a b l e in air , a n d a t 100°, or confined over 
s u l p h u r i c ac id , i t s lowly loses a b o u t 1 p e r c e n t , of w a t e r wh ich c a n n o t be r e m o v e d 
f rom t h e c r y s t a l s b y p r e s s u r e b e t w e e n b ibu lous p a p e r . T h e o r d i n a r y s a l t decrep i -
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t a t e s w h e n h e a t e d , b u t n o t so if i t h a s b e e n p r ev ious ly d r i ed . J . P e t e r s e n f o u n d t h e 
lower ing of t h e f .p. , a n d t h e ca l cu l a t ed mol . w t . : 

K2PtC]- . . 1-150 2-532 3-147 7-715 per cent. 
Lowering f.p. . . O-145° 0-290° 0-355° 0-900° 
MoI. wt. . . 357 395 399 386 Theory, 415 

T h e c a l c u l a t e d va lues for t h e J . H . v a n HofT's coe f f .—1. 15, 1 0 — r a n g e f rom 2-32 
t o 2-96. J . T h o m s e n f o u n d t h e h e a t of f o r m a t i o n ( P t , Cl2 , 2KC1) ==45-17 CaIs. ; 
( P t , Cl2 , 2KCl , A q . ) = 4 1 - 8 CaIs. ; a n d t h e h e a t of soln. , —12-22 CaIs. J . Li f sch i tz 
a n d E . R o s e n b o h m s t u d i e d t h e op t i ca l p r o p e r t i e s ; D . P . Mellor a n d F . M. Q u o d -
l ing , t h e birefr ingence ; S. A o y a m a a n d co-workers , t h e X - r a y s p e c t r u m ; a n d 
R . S a m u e l a n d co-workers , t h e a b s o r p t i o n s p e c t r u m . A . W e r n e r a n d A. Miola t i 
m e a s u r e d t h e mo l . c o n d u c t i v i t y of soln. w i t h a m o l of t h e sa l t i n v l i t res , a t 25° , 
a n d observed : 

v 25O 5OO 10OO 2 0 0 0 
fi. 251-6 260-4 267-6 279-3 

N . D e m a s s i e u x a n d J . H e y r o v s k y s t u d i e d t h e d i ssoc ia t ion of t h e sa l t i n soln . ; 
E . R . S m i t h , t h e p o t e n t i a l of t h e c h l o r o p l a t i n a t e - c h l o r o p l a t i n i t e e l ec t rode ; 
W . Schne ider , t h e piezoelectr ic effect. E . F e y t i s g a v e for t h e m a g n e t i c suscep t i 
b i l i ty , —0-356 X l 0 ~ 6 m a s s u n i t . E . R o s e n b o h m s t u d i e d t h e sub j ec t . G. M a g n u s 
sa id t h a t t h e sa l t r ead i ly dissolves i n w a t e r , f o r m i n g a redd ish-ye l low soln . ; a n d 
W . Crookes obse rved t h a t 1OO p a r t s of w a t e r dissolve 0-926 p a r t of t h e s a l t a t 16°, 
a n d 5-263 p a r t s w i t h boi l ing soln. Accord ing t o J . L a n g , a soln. of t h e s a l t is 
Qoloured b rown i sh -b l ack b y h y d r o g e n su lph ide , a n d w i t h h o t soln. , a b l ack p r e 
c i p i t a t e is f o r m e d ; a m m o n i u m su lph ide g ives a b l a c k p r e c i p i t a t e . W . P e t e r s 
obse rved t h a t n o a m m o n i a is a b s o r b e d b y t h e d r y s a l t ; a n d J . L a n g , t h a t w i t h 
a q . a m m o n i a , g r een p l a t i n o u s t e t r a m m i n o c h l o r o p J a t i n i t e is f o r m e d ; a m m o n i u m 
c a r b o n a t e a lso decolor izes t h e h o t soln. H . D . K . D r e w a n d co -worke r s s y m b o l i z e d 
t h e r e a c t i o n w i t h a m m o n i a : K 2 P t C l 4 - * K 2 P t ( N H 3 C l ) Cl3-> P t ( N H 3 C l ) C l ; a n d b y 
K 2 P t C l 4 ^ K 2 P t ( N H 3 C l ) 2 C l 2 - ^ P t ( N H 3 C l ) 2 . A . S i eve r t s s t u d i e d t h e a c t i o n of s o d i u m 
h y p o p h o s p h i t e o n dil . soln. of p o t a s s i u m c h l o r o p l a t i n i t e r e su l t i ng i n t h e f o r m a t i o n 
of col loidal soln. of p l a t i n u m . M. Vezes o b s e r v e d t h a t p o t a s s i u m n i t r i t e f o rms a 
ch lo ron i t r i t e . E . B i i l m a n n a n d A. C. A n d e r s e n found t h a t al lyl a lcohol m a k e s t h e 
r e d soln . p a l e yel low, a n d K [ P t ( C 3 H 5 O H ) C l 3 J is fo rmed . K . B i r n b a u m s h o w e d 
t h a t c o m p l e x sa l t s a r e f o r m e d w i t h e t h y l e n e , p r o p y l e n e , a n d a m y l e n e ; E . Koeofed , 
t h a t d i m e t h y l a m i n e fo rms [P t{ (CH 3 ) 2 NH} 2 Cl 2 J , a n d d i e t h y l a m i n e g ives a p r e c i p i t a t e 
m a i n l y of p l a t i n u m b l a c k ; a n d N . S. Kurnakoflf, t h a t a c e t a m i d e , w i t h a w a r m 
soln. , fo rms b lue a n d v io le t co lours , a n d p r o p i o n a m i d e , b u t y l a m i d e , c a p r o n a m i d e , 
succ in imide , a n d p h t h a l i m i d e g ive b l u e colours , wh i l s t t h i o u r e a furn ishes c o m p l e x 
sa l t s , a n d g u a n i d i n e o r g u a n i d i n e c a r b o n a t e , i n boi l ing soln. , g ives a g reen i sh -
b lack p r e c i p i t a t e . J . L a n g found t h a t a soln . of p o t a s s i u m h y d r o x i d e h a s n o 
reac t i on on a h o t or cold soln . of t h e sa l t , b u t p o t a s s i u m a n d s o d i u m c a r b o n a t e s 
p r o d u c e a b l a c k p r e c i p i t a t e w h i c h se t t l es very s lowly . H . S c h w a r z s t u d i e d s o m e 
reac t ions of t h e s a l t ; a n d A. Gr i inbe rg , t h e n a t u r e of t h e trans-effect w i t h t h e 
P t C l ' V i o n s . 

L . F . Ni l son p r e p a r e d rub id ium chloroplat in i te , R b 2 P t C l 4 , b y a d d i n g h y d r o -
ch lo rop la t i nous ac id t o a soln . of r u b i d i u m ch lor ide , d r y i n g t h e sa l t o n a w a t e r -
b a t h , e x t r a c t i n g t h e sa l t w i t h w a t e r , d r y i n g t h e s a l t b e t w e e n b ibu lous p a p e r a n d 
t h e n ove r su lphur i c ac id or a t 100° . R . B o t t g e r p a s s e d h y d r o g e n s u l p h i d e t h r o u g h 
a soln. of r u b i d i u m c h l o r o p l a t i n a t e u n t i l ha l f t h e p l a t i n u m is p r e c i p i t a t e d , a n d 
e v a p o r a t e d t h e n i t r a t e . T h e red , o r b r o w n i s h - r e d , four -s ided p r i s m s a r e s t a b l e 
in a i r . L . F . Ni l son sa id t h a t t h e sa l t i s s p a r i n g l y so lub le i n cold w a t e r a n d freely 
so lub le i n h o t w a t e r ; a n d W . Crookes a d d e d t h a t 100 p a r t s of w a t e r d i sso lve 
0-135 p a r t of sa l t a t 15-5°, a n d 0-637 p a r t i n boi l ing w a t e r . L . F . Ni l son a lso p r e 
p a r e d caes ium chloroplat in i te , Cs 2 PtCl 4 , b y a d d i n g caesium s u l p h a t e t o a so ln . 
of b a r i u m ch lo rop la t in i t e . L . W o h l e r a n d F . M a r t i n r e d u c e d a soln . of h y d r o c h l o r o -
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p la t i n i c ac id t o h y d r o c h l o r o p l a t i n o u s ac id , b y m e a n s of s u l p h u r d iox ide , t h e n 
a d d e d a soln. of ceesium ch lor ide , a n d s e p a r a t e d t h e c ry s t a l s o n a suct ion-f i l ter ; 
R . B o t t g e r e m p l o y e d h y d r o g e n su lph ide a s r e d u c i n g a g e n t — v i d e supra. T h e 
c ry s t a l s were a lso e x a m i n e d b y E . H . D u c l o u x . T h e sa l t a p p e a r s i n b r o w n i s h - r e d 
or flesh-red, four -s ided p r i s m s , w h i c h R . Godeffroy sa id c a n b e m e l t e d w i t h o u t 
d e c o m p o s i t i o n . L . F . N i l son o b s e r v e d t h a t t h e s a l t is s p a r i n g l y so luble i n cold 
w a t e r a n d freely soluble i n h o t w a t e r ; a n d W . Crookes a d d e d t h a t 1OO p a r t s of 
w a t e r d issolve 0-0764 p a r t of t h e s a l t a t 15-5°, a n d 0-383 p a r t i n boi l ing w a t e r . 
A c c o r d i n g t o R . Godeffroy, t h e so lub i l i ty , JS p a r t s of sa l t p e r 100 p a r t s of w a t e r , w a s 
found t o be : 

20° 40° 60° 80° 100° 
*V . . . 3-4 6-73 8-68 10-92 12- IO 

L . F . Ni l son p r e p a r e d l i t h i u m ch lorop la tmi te , L i 2 PtCl 3 -GH 2 O, b y s a t u r a t i n g 
a soln . of h y d r o c h l o r o p l a t i n o u s ac id w i t h l i t h i u m c a r b o n a t e , e v a p o r a t i n g t h e soln . 
s p o n t a n e o u s l y a n d d r y i n g t h e c r y s t a l s a t 100°. T h e d a r k green , four -s ided p r i s m s 
r e semb le t h e c r y s t a l s of p o t a s s i u m p e r m a n g a n a t e . T h e y de l iquesce in a i r ; a n d 
a r e freely so luble in w a t e r . G. M a g n u s p r e p a r e d s o d i u m ch lorop la tmi te , N a 2 P t C l 4 , 
a s t h e tetrahydrate, b y a d d i n g s o d i u m ch lor ide t o h y d r o c h l o r o p l a t i n o u s ac id—v ide 
supra, t h e p o t a s s i u m sa l t ; J . L a n g , b y t r e a t i n g a soln . of p l a t i n o u s ch lo r ide in 
h y d r o c h l o r i c ac id w i t h s o d i u m c a r b o n a t e , e v a p o r a t i n g t h e soln. t o d r y n e s s , e x t r a c t 
ing t h e r e s idue w i t h a lcohol , a n d e v a p o r a t i n g a t a gen t l e h e a t ; a n d L . F . Ni l son , 
b y s a t u r a t i n g a soln. of h y d r o c h l o r o p l a t i n o u s ac id w i t h s o d i u m c a r b o n a t e , 
e v a p o r a t i n g t h e soln . t o d r y n e s s , d i sso lv ing t h e r e s idue in w a t e r a n d crystal l izing—• 
t h e first c r o p of c ry s t a l s is t h e c h l o r o p l a t i n a t e . T h e red , four-s ided p r i s m s were 
found b y L . F . Ni l son t o de l iquesce a l i t t l e in m o i s t a i r , a n d t o effloresce in d r y air . 
T h e sa l t m e l t s a t 100°, a n d s lowly g ives off w a t e r . L . W o h l e r a n d P . BaIz found 
t h a t t h e s a l t is s t a b l e a b o v e 800° . J . T h o m s o n g a v e for t h e h e a t of f o r m a t i o n 
( P t , Cl2 , 2NaCl) —41 -38 CaIs. W . P e t e r s o b s e r v e d t h a t t h e sa l t b e c o m e s a n h y d r o u s 
a t 150°, fo rming a d a r k b r o w n m a s s . IL. F . Ni l son sa id t h a t t h e s a l t is so luble in 
w a t e r ; a n d G. M a g n u s , t h a t i t is so luble in a lcohol . W . P e t e r s obse rved t h a t t h e 
a n h y d r o u s sa l t s lowly a b s o r b s a m m o n i a , f o r m i n g s o d i u m t e t r a m m i n o c h l o r o -
plat in i te , N a 2 P t C l 4 . 4 N H 3 , a n d t h a t in v a c u o , t h e t e t r a m m i n e passes i n t o s o d i u m 
triamminochloroplatinite, Na2PtCl4. 3N H3 . 

I J . F . Ni l son o b t a i n e d copper ch lorop la tmi te , C u P t C l 4 . 6 H 2 O , b y s a t u r a t i n g 
h y d r o c h l o r o p l a t i n o u s ac id w i t h c o p p e r c a r b o n a t e , e v a p o r a t i n g t h e soln. t o d rynes s , 
e x t r a c t i n g w i t h w a t e r , a n d c rys ta l l i z ing t h e a q . so ln . T h e o l ive -b rown c rys t a l s 
a re s t a b l e i n a i r ; t h e y m e l t a t 100° a n d g ive off 5 mo l s . of w a t e r . T h e sa l t is freely 
so luble in w a t e r . G. P . B u c k t o n , a n d C. W . B l o m s t r a n d obse rved t h a t w i t h a q . 
a m m o n i a t h e r e is f o rmed copper t e t rammj n och lorop la t in i t e , [Cu(NHj ) 4 ]P tC l 4 , 
in o l ive-green c r y s t a l s w h i c h a r e d e c o m p o s e d b y boi l ing w a t e r , fo rming 
[P t (NHg) 2 Cl 2 ]C l 2 . T h e co lour of t h e sa l t w a s d i scussed b y N . 8 . Kurnakof r . 
JS. Millon a n d A . Commai l l e p r e p a r e d p l a t i n o u s t e t ramminoch lorocuprate , 
[P t (NHg) 4 JCuCl 4 , b y a d d i n g a cone . soln. of h y d r o c h l o r o p l a t i n i c ac id t o an 
a m m o n i a c a l soln . of c u p r o u s ch lo r ide ; a n d J . T h o m s e n , b y d isso lv ing c u p r o u s 
ch lo r ide in h y d r o c h l o r o p l a t i n i c ac id , a n d p r e c i p i t a t i n g w i t h a q . a m m o n i a , or b y 
m i x i n g a m m o n i u m c h l o r o p l a t m i t e w i t h a n a m m o n i a c a l soln. of a cupr ic sa l t . 
T h e sa l t fu rn i shes v io le t o r g rey , four -s ided p r i s m s wh ich a re s t a b l e w h e n d r y a t 
150°, b u t a t a h i g h e r t e m p , d e c o m p o s e l e av ing c u p r o u s ch lor ide a n d p l a t i n u m 
b e h i n d . T h e s a l t is a l m o s t inso lub le i n w a t e r , b u t i t is p a r t i a l l y d e c o m p o s e d b y a 
p r o t r a c t e d w a s h i n g . I t is f reely so luble i n w a r m h y d r o c h l o r i c ac id , a n d w h e n 
a m m o n i a is a d d e d t o t h i s so ln . t h e or ig ina l c o m p o u n d is r e -p rec ip i t a t ed . P a r t of 
t h e c o p p e r is p r e c i p i t a t e d a s cup r i c s u l p h i d e w h e n h y d r o g e n su lph ide is pas sed 
i n t o w a t e r c o n t a i n i n g t h e s a l t i n suspens ion , a n d a f t e r w a r d s t h e p l a t i n u m is all 
p r e c i p i t a t e d a s s u l p h i d e . Cone , s u l p h u r i c ac id d e c o m p o s e s t h e sa l t energe t ica l ly . 
A q . a m m o n i a f o r m s a b l u e soln . a n d b r o w n p r e c i p i t a t e , P t O ( N H 3 ) 2 , a n d t h e b lue 
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soln. is decolor ized w h e n boi led , f o rming a b l a c k p r e c i p i t a t e ; t h e f i l t ra te c o n t a i n s 
a m m o n i u m ch lo r ide a n d [Pt(NH4)4]Clo. . W h e n t h e soln . in di l . h y d r o c h l o r i c ac id 
is t r e a t e d w i t h a m m o n i u m c a r b o n a t e n e a r l y al l t h e c o p p e r is p r e c i p i t a t e d a s bas i c 
ch lo r ide . T h e sa l t is inso luble in a lcohol . T h e sa l t g ives off a m m o n i a w h e n t r e a t e d 
w i t h p o t a s s i u m h y d r o x i d e , a n d w h e n t h e m i x t u r e is boi led , a b r o w n s u b s t a n c e is 
f o rmed which , w h e n w a s h e d , d r ied , a n d h e a t e d , exp lodes . N . S. Kurnakoff , a n d 
S. G. H e d i n n o t e d t h e f o r m a t i o n of copper quaterpyrid inochloroplat in i te , 
CuCl2 .2PtCl2(C5H5N)4 .12H2O; and platinous Quaterpyridinochlorocuprate, 
PtCl2 .2CuCl2(C5H5N)4 ; and N. S. Kurnakoff, copper quaterethylenediamino-
chloroplatinite, Cu en4 .2PtCI2 .9H2O. 

A. Commai l l e r e p o r t e d silver trichloroplatinite, A g P t C l 3 , t o b e f o r m e d b y a d d i n g 
sufficient s i lver n i t r a t e t o a w a r m soln. of h y d r o c h l o r o p l a t i n i c ac id , a n d d r y i n g t h e 
p r e c i p i t a t e a t 120°. T h e ye l low p r o d u c t b e c o m e s g r e y w h e n e x p o s e d t o l igh t . 
W h e n t r e a t e d w i t h a m m o n i a i t g ives s i lver ch lor ide , a n d s o m e h y d r o c h l o r o p l a t i n i c 
ac id is fo rmed . A boi l ing a m m o n i a c a l soln . of a l coho l p r e c i p i t a t e s p l a t i n u m 
black . S. M. J o r g e n s e n cons ide red t h a t t h i s p r o d u c t is a m i x t u r e . W . P e t e r s , 
a n d J . L a n g p r e p a r e d s i lver chloroplat in i te , A g 2 P t C l 4 , b y t h e a c t i o n of s i lver 
n i t r a t e o n p o t a s s i u m ch lo rop l a t i n i t e . T h e p a l e r e d p r e c i p i t a t e b l a c k e n s i n l igh t . 
I t is inso luble in cold a n d boi l ing w a t e r , b u t i t b e c o m e s d a r k ye l low w h e n 
boi led •with w a t e r . H y d r o c h l o r i c ac id s lowly, r a p i d l y w h e n w a r m , e x t r a c t s 
all t h e p l a t i n o u s ch lor ide . A q . a m m o n i a e x t r a c t s t h e s i lver ch lo r ide ; a n d 
gaseous a m m o n i a fo rms a n a p p r o x i m a t i o n t o s i lver h e x a m m i n o c h l o r o p l a t i n i t e , 
Ag 2 PtCl 4 . ( 6 - f l | ) N H 3 , a n d t h i s p r o d u c t in v a c u o f o r m s a p p r o x i m a t e l y s i lver 
t r iamminoch lorop la t in i t e , A g 2 P t C l 4 . ( 3 + 1 ^ ) N H 3 . J . T h o m s e n m i x e d a m m o n i a c a l 
soln. of s i lver ch lor ide w i t h a m m o n i u m c h l o r o p l a t i n i t e a n d o b t a i n e d rose-
red needles of s i lver t e t ramminoch lorop la t in i t e , A g 2 P t C l 4 . 4 N H 3 , w h i c h lose 
a m m o n i a w h e n d r ied , fo rming a g reen s u b s t a n c e w h i c h w h e n h e a t e d g ives off 
a m m o n i u m ch lor ide , l eav ing a r e s idue of s i lver ch lo r ide a n d p l a t i n u m . Li. Tschugaeff 
a n d N . K . P s c h e n i c y n s t u d i e d t h e d e p o l y m e r i z a t i o n of [ A g ( N H 3 ) I 2 P t C l 4 . 
N. 8. Kurnakoff obtained silver ethylenediainmechloroplatinite, Ag(C2H4(NTI2J2)-
P t C l 3 ; a n d 8 . M. J o r g e n s e n one w i t h e t h y l e n e . F r o m t h e o b s e r v a t i o n s of 
W . P e t e r s i t is p r o b a b l e t h a t h y d r o c h l o r o p l a t i n o u s ac id a n d au r i c ch lo r ide p r o b a b l y 
g ive a p r e c i p i t a t e of gold i n s t e a d of f o rming go ld chloroplat in i te . 

L.. F . Ni l son r e p o r t e d t h a t c a l c i u m chloroplat in i te , C a P t C l 4 . 8 H 2 O , is n o t 
fo rmed w h e n i m p u r e h y d r o c h l o r o p l a t i n o u s ac id is t r e a t e d w i t h ca l c ium ox ide , 
b u t if t h e purif ied ac id is e m p l o y e d , a n d t h e soln . e v a p o r a t e d o v e r s u l p h u r i c ac id , 
t h i n , four-s ided p l a t e s of t h e sa l t a r e fo rmed . T h e sa l t is d e l i q u e s c e n t i n m o i s t 
a i r ; i t effloresces i n d r y a i r ; i t m e l t s a t 100°, a n d s lowly loses 5 m o l s . of w a t e r 
pass ing i n t o t h e c h l o r o p l a t i n a t e a n d p l a t i n u m . L . F . Ni l son p r e p a r e d s t r o n t i u m 
chloroplat in i te , S r P t C l 4 . 6 H 2 O , b y m i x i n g pur i f ied h y d r o c h l o r o p l a t i n o u s ac id w i t h 
t h e t h e o r e t i c a l p r o p o r t i o n of s t r o n t i u m ch lor ide , e v a p o r a t i n g t o d r y n e s s , e x t r a c t i n g 
w i t h w a t e r , a n d e v a p o r a t i n g t h e soln. ove r s u l p h u r i c ac id . T h e t h i n , four -s ided 
p l a t e s effloresce o v e r s u l p h u r i c ac id ; t h e y m e l t a t 100° w i t h t h e e v o l u t i o n of t w o -
t h i r d s t h e w a t e r of h y d r a t i o n ; t h e y de l iquesce in m o i s t a i r ; a n d t h e y a r e freely 
soluble in w a t e r . L . F . Ni l son p r e p a r e d b a r i u m chloroplat in i te , B a P t 0 4 . 3 H 2 0 , 
b y s a t u r a t i n g h y d r o c h l o r o p l a t i n o u s ac id w i t h b a r i u m c a r b o n a t e , a n d c rys ta l l i z ing 
t h e soln. J . L a n g obse rved t h a t w i t h t h e s p o n t a n e o u s e v a p o r a t i o n of t h e soln. , 
b a r i u m chlor ide is first p r e c i p i t a t e d . T h e four - s ided p r i s m s a r e co loured a d a r k e r 
r ed t h a n t h e p o t a s s i u m sa l t . T h e s a l t loses 2 mo l s . of w a t e r a t 100°, w i t h o u t 
decompos i t i on , a n d t h e l a s t mo l . of w a t e r is expe l led a t 150°. T h e s a l t is r e a d i l y 
d issolved b y w a t e r , a n d w i t h a m m o n i a i t f o rms g reen p l a t i n o u s t e t r a m m i n o c h l o r o 
p l a t i n i t e . 

Li. F . Ni l son p r e p a r e d bery l l ium chloroplat in i te , B e P t C l 4 . 5 H 2 0 , b y s a t u r a t i n g 
h y d r o c h l o r o p l a t i n o u s ac id w i t h b e r y l l i u m c a r b o n a t e , e v a p o r a t i n g t h e soln . t o d r y n e s s 
on a w a t e r - b a t h , e x t r a c t i n g w i t h w a t e r , p r e c i p i t a t i n g t h e h y d r o c h l o r o p l a t i n i c ac id 
a s a m m o n i u m c h l o r o p l a t i n a t e , a n d c o n c e n t r a t i n g t h e filtrate o v e r s u l p h u r i c ac id . 
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T h e r u b y - r e d , r h o m b o h e d r a l c ry s t a l s d o n o t c h a n g e in d r y air , b u t t h e y del iquesce 
in m o i s t a i r ; a t 100°, w a t e r a n d h y d r o g e n ch lo r ide a r e evolved . T h e sa l t dissolves 
in w a t e r i n all p r o p o r t i o n s . L . F . Ni l son p r e p a r e d m a g n e s i u m chloroplat ini te , 
M g P t C l 4 . 6 H 2 O , b y a s imi la r p rocess . T h e four -s ided or s ix-s ided p l a t e s a r e fair ly 
s t a b l e in a i r ; t h e y lose hygroscop ic m o i s t u r e a t 100° : a n d a r e v e r y so luble in 
w a t e r . 

F . L . H u n e f e l d p a r t i a l l y p r e c i p i t a t e d a n a q u a reg ia soln. of p l a t i n u m with 
z inc u n t i l t h e soln . h a d a c q u i r e d a pa l e ye l low colour , a n d e v a p o r a t e d t h e filtrate. 
T h e first c r o p of c ry s t a l s of z i n c chloroplat in i te , Z n P t C l 4 . 6 H 2 0 , is fol lowed b y a 
c r o p of c ry s t a l s of t h e c h l o r o p i a t i n a t e . I f t h e z inc a c t s for a s h o r t t i m e on ly , t h e 
c h l o r o p l a t i n a t e is t h e m a i n p r o d u c t , b u t if t h e a c t i o n be c o n t i n u e d u n t i l a ye l low 
p o w d e r is p r e c i p i t a t e d w i t h t h e p l a t i n u m , a n d t h e l iqu id b e t h e n boi led a n d filtered, 
t h e chief p r o d u c t is t h e ch lo rop l a t i n i t e . L . F . N i l son o b t a i n e d t h e sa l t b y doub le 
d e c o m p o s i t i o n of b a r i u m c h l o r o p l a t i n i t e a n d z inc s u l p h a t e . T h e pa l e ye l low c rys t a l s 
b e c o m e d a r k o r a n g e w h e n h e a t e d , a n d t h e n ye l lowish -b rown . T h e h e x a h y d r a t e 
g ives off al l t h e c o m b i n e d w a t e r a t 100°, w i t h o u t m e l t i n g . A t a h igh t e m p , t h e 
sa l t is reso lved i n t o z inc ch lor ide , p l a t i n u m a n d ch lo r ine w i t h a " t r a n s i e n t j u m p i n g 
m o t i o n . " T h e sa l t is s p a r i n g l y so luble in cold w a t e r , m o r e easi ly so lub le i n boi l ing 
w a t e r , a n d t h e or ig inal sa l t s e p a r a t e s o u t on cool ing, or o n t h e a d d i t i o n of a lcohol . 
T h e a q . soln. g ives a b r o w n p r e c i p i t a t e w i t h a m m o n i u m su lph ide ; a n d t h e sa l t 
is b u t s l igh t ly a t t a c k e d b y su lphu r i c ac id . T h e a q . soln. g ives a ye l low p r e c i p i t a t e 
w i t h a soln. of c u p r o u s ch lo r ide in h y d r o c h l o r i c ac id ; a n d a d i n g y f lesh-coloured 
p r e c i p i t a t e w i t h s i lver n i t r a t e . G. B . B u c k t o n o b t a i n e d p la t inous t e t r a m m i n o -
ch loroz incate , [ P t ( N H 3 ) 4 JZnCl4 , f rom a cone . soln. of p l a t i n o u s t e t r a m m i n o e h l o r i d e 
a n d zinc ch lor ide . T h e colour less p l a t e s a r e soluble i n w a t e r . J . T h o m s e n , a n d 
N. S. Kiirnakoff prepared zinc tetramminochloroplatinite, [Zn(NH ; j)4JPtCl4, by 
a d d i n g a m m o n i u m c h l o r o p l a t i n i t e t o a n a m m o n i a c a l soln. of z inc ch lo r ide . T h e 
r e d d i s h need les a r e s l igh t ly soluble in w a t e r , a n d freely so luble in hyd roch lo r i c 
ac id , f rom which soln. t h e sa l t is p r e c i p i t a t e d u n c h a n g e d o n a d d i n g a q . a m m o n i a . 
L . Tschugaeff a n d N . K . P s c h e n i c y n s t u d i e d t h e d e p o l y m e r i z a t i o n of t h i s sa l t . 
S. G. H e d i n o b t a i n e d a c o m p l e x sa l t w i t h p y r i d i n e . 

I J . F . Ni l son p r e p a r e d c a d m i u m chloroplat in i te , C d P t C l 4 , i n soln. , b u t n o t in 
t h e solid s t a t e f rom soln. of c a d m i u m s u l p h a t e a n d h y d r o c h l o r o p l a t i n o u s acid, 
or of b a r i u m c h l o r o p l a t i n i t e . T h e soln. d e p o s i t s c a d m i u m ch lor ide when 
evaporated. J . Thomsen prepared brick-red cadmium tetramminochloroplatinite, 
[Cd(NHs) 4 IP tC l 4 , a s in t h e case of t h e c o r r e s p o n d i n g zinc c o m p o u n d . 

L . F . Ni l son d i d n o t p r e p a r e m e r c u r y chloroplat in i te b y t h e e v a p o r a t i o n of a 
soln. of m e r c u r i c ch lor ide in h y d r o c h l o r o p l a t i n o u s ac id , s ince t h e m e r c u r i c chlor ide 
crys ta l l izes o u t u n c h a n g e d . Mercu rous n i t r a t e g ives a d a r k b r o w n p rec ip i t a t e 
w h e n a d d e d t o a soln. of p o t a s s i u m ch lo rop l a t i n i t e , b u t t h e p r e c i p i t a t e soon becomes 
b lack . G. B . B u c k t o n p r e p a r e d p l a t i n o u s t e t r a m m i n o c h l o r o m e r c u r a t e , 
LPt(NHs) 4 JHgCl 4 , b y t r e a t i n g p l a t i n o u s t e t r a m m i n o e h l o r i d e w i t h mercu r i c chlor ide , 
a n d d r y i n g t h e c rys ta l l ine p r e c i p i t a t e a t 120°. T h e sa l t c rys ta l l izes d u r i n g t h e 
cool ing of a boi l ing soln. T h e sa l t is inso luble i n h y d r o c h l o r i c ac id . C. R u d e l i u s 
p r e p a r e d a c o m p l e x w i t h p r o p y l s u l p h i d e ; a n d J . P e t r e n , one w i t h e t h y l selenide. 
J . J . Berze l ius r e p o r t e d a mercuros i c ozych lorop la t in i t e , 2HgO.2HgCl .P tCL» .5H 2 0 , 
t o b e f o r m e d b y t h e a c t i o n of m e r c u r o u s n i t r a t e o n hyd r och lo r op l a t i n i c ac id ; 
a n d A. Commai l l e a lso o b t a i n e d t h e s a m e p r o d u c t . T h e b r o w n p r e c i p i t a t e w h e n 
h e a t e d fu rn i shes a s u b l i m a t e of m e r c u r o u s ch lor ide , a n d a r e s idue of p l a t i nous 
o x i d e — t h e s u b l i m a t e a lso c o n t a i n s a l i t t l e m e r c u r i c ox ide , a n d ch lor ide . Aq . 
a m m o n i a q u i c k l y b l a c k e n s t h e c o m p o u n d , a n d p o t a s h - l y e a c t s m o r e r ap id ly . 
Boi l ing h y d r o c h l o r i c ac id f o r m s j p l a t i n u m b l ack ; a n d boi l ing n i t r i c acid dissolves 
i t s lowly a n d c o m p l e t e l y . 

Li. F . N i l son o b t a i n e d a l u m i n i u m chloroplat in i te , A l P t C l 5 , f rom a soln. of 
e q u i m o l a r p r o p o r t i o n s of a l u m i n i u m ch lo r ide a n d h y d r o c h l o r o p l a t i n o u s acid ; 
a n d f rom t h e filtrate a f t e r m i x i n g soln . of a l u m i n i u m s u l p h a t e a n d b a r i u m chloro-
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p l a t i n i t e . T h e four-s ided, p r i s m a t i c c rys t a l s de l iquesce i n air , t h e y m e l t a t 100° 
s lowly g iv ing off 9£ mols . of w a t e r . L . F . Ni l son cou ld n o t p r e p a r e i n d i u m c h l o r o -
plat in i te . L . F . Ni lson p r e p a r e d tha l lous chloroplat in i te , T l 2 P t C l 4 , b y m i x i n g 
w a r m soln. of t ha l lous s u l p h a t e a n d a n a lka l i o r a m m o n i u m ch lo rop l a t i n i t e . T h e 
s a l t is rec rys ta l l i zed f rom boil ing w a t e r , a n d d r i e d a t 100°. T h e sa l t is spa r ing ly 
so luble in boi l ing wa t e r . S. Meye r f o u n d t h e m a g n e t i c suscep t ib i l i t y a t 20° t o be 
—0-205 X 10~« m a s s un i t . 

I J . F . Ni lson p r e p a r e d c erous chloroplat ini te , CeCl 3 .2PtCl 2 .10*5H 2 O, i n t h i n , 
four-s ided p r i s m s which lose 15 mols . of w a t e r a t 100° ; l a n t h a n u m chloroplat in i te , 
2L.aCl 3 .3Pt01 2 .18H 2 O, in t h i n , four-s ided p r i s m s , a n d a lso 2 L . a C l 3 . 3 P t C l 2 . 2 7 H 2 0 , 
in p r i s m s w h i c h lose 16 mols . of w a t e r a t 100° ; d i d y m i u m chloroplat in i te , 
2.DiCl 3 .4PtCl 2 .2H 2 O, i n p r i s m s or p l a t e s w h i c h a r e de l i quescen t i n a i r , a n d 
2 D i C I 3 . 3 P t C l 2 . 1 8 H 2 0 , in p r i s m a t i c c r y s t a l s ; e r b i u m chloroplat in i te , 2ErCl 3 . 
2 P t C l 2 . 2 7 H 2 O , in d a r k r e d p r i s m s , w h ich lose 17 mo l s . of w a t e r a t 100°, a n d 
2ErCl 3 . 3P tCIo .24H 2 O, in long, four -s ided p r i s m s , w h i c h lose 11 mols . of w a t e r a t 
1 0 0 ° ; y t t r ium chloroplat in i te , 2 Y C l 3 . 3 P t C l 2 . 2 4 H 2 0 , i n d a r k r ed , four -s ided 
p r i sms , wh ich m e l t a t 100°, los ing 10 mols . of w a t e r ; t h o r i u m chloroplat in i te , 
2 T h C l 4 . 3 P t C l 2 . 2 4 H 2 O , i n r h o m b o h e d r a l c rys t a l s , wh ich lose one - fou r th of t h e i r 
w a t e r of h y d r a t i o n a t 100° w i t h o u t m e l t i n g ; a n d z i rconyl ch loroplat in i te , 
Z r O C l 2 . P t C l 2 . 8 H 2 O , in q u a d r a t i c p r i s m s . 

R . J . K a n e o b t a i n e d g reen i sh -b rown , de l iquescen t c r y s t a l s of s t a n n o u s c h l o r o 
plat ini te , wh i ch a r e d e c o m p o s e d b y w a t e r , a n d a lso a ch lo rop l a t i n i t e w i t h m o r e 
t in . Th i s sa l t fo rms a r e d soln. in w a t e r , a n d t h e sa l t is h y d r o l y z e d . Gr. B. B u c k t o n 
t r e a t e d p l a t i n o u s t e t r a m m i n o c h l o r i d e w i t h a n ac id soln. of s t a n n o u s ch lo r ide a n d 
o b t a i n e d s t a n n o u s te tramminochloropla t in i te , fP t (NH 3 ) 4 ]SnCl 4 , a n d l ikewise 
s tann ic t e tramminochloropla t in i t e , LPt (NH 3 ) 4 ]SnCl 6 . C. R u d e l i u s o b t a i n e d a 
c o m p l e x w i t h p r o p y l su lph ide . J . L a n g t r e a t e d a soln. of l ead n i t r a t e or a c e t a t e 
w i t h p o t a s s i u m ch lo rop l a t i n i t e a n d o b t a i n e d l ead chloroplat in i te , P b P t C l 4 , a s 
a pa l e red , a m o r p h o u s p r e c i p i t a t e , wh ich is d e c o m p o s e d s lowly b y boi l ing w a t e r . 
G. 13. B u c k t o n m i x e d soln . of p l a t i n o u s ch lo rop l a t i n i t e a n d l ead a c e t a t e , a n d 
obtained four-sided plates of lead tetramminochloroplatinite, [Pb(NH 3 ) 4 JPtCl4, 
which a re n o t d e c o m p o s e d a t 170° ; a n d a r e inso lub le in h y d r o c h l o r i c acid , a n d in 
a lcohol . 

L. F . Ni l son o b t a i n e d c h r o m i c chloroplat in i te , 2 C r C l 3 . 3 P t C l 2 . 1 8 H 2 0 , b y 
e v a p o r a t i n g in v a c u o t h e f i l t ra te f rom a m i x t u r e of soln. of e q u i m o l a r p a r t s of 
v io le t c h r o m i c s u l p h a t e a n d b a r i u m c h l o r o p l a t i n i t e . T h e r e d de l i quescen t 
p r i s m s lose w a t e r a n d h y d r o g e n ch lor ide a t 100°. S. M. J o r g e n s e n p r e p a r e d 
chromic hydroxychlorohexamminochloroplatinite, [Cr2(NH3)0(OH)2Cl3 J2PtCl4. 
L. F . Nilson also obtained manganese chloroplatinite, MnPtCl4 .6H2O, from 
b a r i u m ch lo rop la t i n i t e a n d m a n g a n e s e s u l p h a t e . T h e c r y s t a l s lose 4 m o l s . of 
w a t e r a t 100°. T h e c ry s t a l s were e x a m i n e d b y H . Topsoe a n d H . Chr i s t i an sen . 

L . F . Ni l son o b t a i n e d ferrous chloroplat in i te , F e P t C l 4 . 7 H 2 0 , f rom t h e filtrate 
f rom a m i x t u r e of soln . of fe r rous s u l p h a t e a n d b a r i u m ch lo rop l a t i n i t e . T h e 
de l iquescen t , d a r k r e d p r i s m s lose 5 mols . of w a t e r a t 100°. A c c o r d i n g t o 
G. B . B u c k t o n , fe r rous s a l t s d o n o t u n i t e w i t h p l a t i n o u s t e t r a m m i n o c h l o r i d e , a n d 
ferric ch lor ide t r a n s f o r m s i t i n t o p l a t i n i c d i c h l o r o t e t r a m m i n o c h l o r i d e . 

Li. F . Ni lson o b t a i n e d coba l t ch loroplat in i te , C o P t C l 4 . 6 H 2 O , b y e v a p o r a t i n g , 
over su lphu r i c ac id , a soln . of h y d r o c h l o r o p l a t i n o u s ac id s a t u r a t e d w i t h c o b a l t 
ch lor ide . Crys t a l s of c o b a l t c h l o r o p l a t i n a t e a r e first depos i t ed , and" t h e n c r y s t a l s 
of t h e ch lo rop l a t i n i t e in four -s ided o r s ix-s ided p l a t e s w h i c h a r e d e l i q u e s c e n t in 
m o i s t a i r , a n d efflorescent i n d r y a i r . T h e sa l t loses 5 mols . of w a t e r a t 100°. 
N . S. Kurnakof f p r e p a r e d coba l t hexammit ioch lorop la t in i t e , [ C o ( N H 3 ) 6 ] P t C l 4 , 
in ye l lowish- red p l a t e s ; a n d a lso p l a t i n o u s t e t ramimnoch lorocoba l t i t e , 
[P t (NH 3 ) 4 ]CoCl 4 , f rom a m i x t u r e of soln. of p l a t i n o u s t e t r a m m i n o c h l o r i d e 
a n d c o b a l t ch lor ide . T h e complexes coba l tous quaterpyridinochloroplat in i te , 
Co P y 4 P t C l 4 , a n d coba l tous tr i se thy lenediaminochloroplat in i te , Co e n 2 P t C l 4 , w e r e 
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also o b t a i n e d . A . W e r n e r , a n d S. M. J o r g e n s e n p r e p a r e d c o m p l e x ch loro-
a c e t a t e s ; S. M. J o r g e n s e n , c o m p l e x c h l o r o x a l a t e s ; a n d A. W e r n e r a n d H . Miiller, 
c o m p l e x c h l o r o t h i o c y a n a t e s . A . W e r n e r a n d A . K l e i n p r e p a r e d CObaltic d ich loro-
te tramminoch lorop la t in i t e , [Co(NHg) 4 Cl 2 J 2 PtCl 4 , a s a g reen , u n s t a b l e p o w d e r , b y 
t h e a c t i o n of p o t a s s i u m c h l o r o p l a t i n i t e o n coba l t i c b i s d i c h l o r o t e t r a m m i n o s u l p h a t e . 
N . S. K u r n a k o f f s t u d i e d t h e sa l t . S. M. J o r g e n s e n p r e p a r e d cobal t ic d ini tr i to-
tetramminochloroplatinite, [Co(N02)2(NH3)4J2PtCl4 ; and cobaltic trisethylene-
diaminechloroplatinite, [Co Cn3I2(PtCl4J3 ; cobaltic chlorobisethylenediamine-
amminoch lorop la t in i t e , [ C o ( N H 3 ) e n 2 C l ] P t C l 4 ; A . W e r n e r a n d R . F e e n s t r a , 
cobaltic dichloroauaterpyridinechloroplatinite, [Co Py4Cl2]PtCl4 ; A. Werner and 
A. Frohlich, cobaltic dichlorobispropylenediaminechloroplatinite, [Co pn2Cl2 l2-
P t C l 4 ; A . W e r n e r a n d TC. K i n d s c h e r , cobal t ic d io loc tamminoch lorop la t in i t e , 
[Co 8 (OH) 2 (NHs) 8 IP tCI 4 . 

Li. F . Ni l son p r e p a r e d n i c k e l chloroplat in i te , N i P t C l 4 . 6 H 2 0 , b y s a t u r a t i n g 
h y d r o c h l o r o p l a t i n o u s ac id w i t h n icke l c a r b o n a t e , e v a p o r a t i n g t h e soln. t o d r y n e s s , 
e x t r a c t i n g t h e p r o d u c t w i t h wa t e r , p r e c i p i t a t i n g t h e h y d r o c h l o r o p l a t i n i c ac id a s 
a m m o n i u m c h l o r o p l a t i n a t e , a n d c o n c e n t r a t i n g t h e f i l t ra te ove r s u l p h u r i c ac id . 
T h e d a r k b r o w n p l a t e s a r e de l i quescen t i n m o i s t a i r , efflorescent in d r y a i r ; a n d 
t h e y lose 3 mols . of w a t e r a t 100°. J . T h o m s e n , a n d N . S. KurnakofE p r e p a r e d 
nickel tetramminochloroplatinite, [Ni(NHg)4JPt(1I4; and N. S. Kurnakoff, 
nicke l h e x a m m i n o c h l o r o p l a t i n i t e , [ N i ( N H 3 ) 6 J P t C l 4 ; a n d h e a lso o b t a i n e d com
plexes w i t h e t h y l e n e d i a m i n e . H . T). K . I ) r e w a n d co -worke r s p r e p a r e d f rom 
t h e t e t r a m m i n e a n d a q . soln. of p o t a s s i u m c h l o r o p a l l a d i t e or ch lo rop l a t i n i t e , 
pal ladous t e t ramminoch lorop la t in i t e , [ P d ( N H 3 ) 4 J P t C l 4 , i n p i n k need les ; a n d 
pal ladous b i spyr id inodiamminochloroplat in i te , [ P d ( N H j ) 2 ( C 5 H 5 N ) 2 ] P t C l 4 . Com
plex p la t inous chloroplat in i tes h a v e b e e n d i scussed a b o v e . 

Hydroxychloroplat in i tes .— I i . J . K a n e 3 1 p r e p a r e d p la t inous tr ioxydichloride , 
P t C l 2 . 3 P t O , b y boi l ing a soln. of p l a t i n i c ch lo r ide w i t h cone , s u l p h u r i c acid 
a l m o s t t o d r y n e s s ; a n d w a s h i n g t h e b l a c k p r o d u c t w i t h w a t e r . A t a r e d - h e a t , 
ch lor ine a n d w a t e r a r e evo lved , a n d p l a t i n u m r e m a i n s . H y d r o c h l o r i c ac id dis
solves i t a s h y d r o c h l o r o p l a t i n o u s acid ; a m m o n i a t r a n s f o r m s i t i n t o a n exp los ive 
c o m p o u n d ; a n d i t is so luble in p o t a s h - l y e . A c c o r d i n g t o A . Miola t i a n d XJ. P e n d i n i , 
the aq. soln. contains hydroxytrichloroplatinous acid, H2[Pt(OH)Cl3J. The 
r e d d i s h - b r o w n a q . soln. h a s a n ac id ic r eac t i on , a n d i t furn ishes p r e c i p i t a t e s of t h e 
si lver a n d lead sa l t s w h e n t r e a t e d w i t h , r e spec t ive ly , s i lver a n d l ead a c e t a t e s . 
T h e y p r e p a r e d p o t a s s i u m hydrochloroplat in i te , K 2 P t ( O H ) C l 3 , in ac icu la r 
c ry s t a l s , b y n e u t r a l i z i n g a soln. of t h e ac id w i t h p o t a s s i u m h y d r o x i d e , a n d 
e v a p o r a t i n g o v e r s u l p h u r i c ac id . A b r o w n p r e c i p i t a t e of s i lver h y d r o x y c h l o r o -
plat ini te , A g 2 P t ( O H ) C l 3 , is p r o d u c e d b y a d d i n g s i lver a c e t a t e t o a cone . soln. of 
h y d r o x y e h l o r o p l a t i n o u s ac id . B y e v a p o r a t i n g a soln . of h y d r o c h l o r o p l a t i n o u s 
ac id a t 50° t o 60°, a soln. w a s o b t a i n e d wh ich , w i t h s i lver n i t r a t e , g a v e a p r e c i p i t a t e 
of s i lver d ihydroxychloroplat in i te , A g 2 P t ( O H ) 2 C l 2 . B y s a t u r a t i n g a soln. of 
h y d r o x y e h l o r o p l a t i n o u s ac id w i t h l ead a c e t a t e , a d a r k b r o w n p r e c i p i t a t e of l ead 
hydroxychloroplat in i te , P b P t ( O H ) C l 3 , w a s fo rmed . 

G. Gore 1 2 sa id t h a t w h e n s i lver f luoride is fused in a n a t m . of chlor ine in a 
p l a t i n u m cruc ib le , s i lver fluochloroplatinate, 4Ag(Cl . ,F ) -P tCl 4 , is fo rmed . J . P e t r e n 
reported platinous chlorobromobisethylselenine, [Pt{(C2H5)2Se}2ClBrJ, and 
platinous chlorobromoethylsulphineetnylselenine, [Pt{(C2H5)2S}{(C2H5)2Se}ClBr]. 

P . C. R a y a n d co -worke r s 1 S c l a imed t o h a v e p r e p a r e d complexes c o n t a i n i n g 
platinum hemipentachloride, Pt2Cl5—e.g. Pt2Cl5 .3(CH)2S2 . 

F . M a r t i n , 1 4 a n d L . W o h l e r a n d F . M a r t i n h e a t e d p l a t i n o u s ch lor ide in a n a t m . 
of ch lo r ine a t 390° t o 400° , a n d o b t a i n e d w h a t w a s cons idered t o be p la t inum 
trichloride, o r p la t inos ic ch lor ide , P tC l 3 , a n d t h e y also o b t a i n e d i t b y h e a t i n g 
p o w d e r e d p l a t i n i c ch lo r ide for IO h r s . a t 390° in d r y ch lor ine freed f rom h y d r o g e n 
ch lo r ide . L . P i g e o n a l so o b t a i n e d i t b y h e a t i n g p l a t i n u m in ch lor ine for 6 h r s . 
a t 360°, a n d cool ing t h e p r o d u c t r a p i d l y in a n a t m . of ch lor ine . G. M a g n u s p r o b a b l y 
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o b t a i n e d t h e s a m e p r o d u c t b y h e a t i n g h y d r o c h l o r o p l a t i n i c ac id t o 220° t o 250° . 
L . W o h l e r a n d F . M a r t i n sa id t h a t t h e p o w d e r is b l a c k w i t h a g reen i sh t i n g e un l i ke 
p l a t i n u m d i - or t e t r a - ch lo r ide . R . K l e m e n t g a v e 5-256 for t h e sp . gr . a t 25°/4° , 
a n d 57-4 for t h e mo l . vol . S. S t re icher , a n d Li. W o h l e r a n d S. S t r e i che r sa id t h e 
d e c o m p o s i t i o n t e m p , is 435°, a n d t h a t t h e h e a t of f o r m a t i o n is (2P tCl 2 , Cl2) 
= 2 6 - 2 CaIs. T h e t r i ch lo r ide w a s f o u n d b y F . M a r t i n , a n d L . W o h l e r a n d F . M a r t i n , 
t o b e r e d u c e d b y h y d r o g e n in t h e cold ; i t is s l igh t ly so luble i n cold w a t e r , a n d o n l y 
a f t e r severa l d a y s is e n o u g h d isso lved t o i m p a r t t o t h e soln. a ye l low co lour ; i t 
i m m e d i a t e l y dissolves in boi l ing w a t e r t o fo rm a b r o w n i s h - r e d soln . w h i c h r e a c t s 
ac id , a n d p r o b a b l y c o n t a i n s hydroxytr ichloroplat inos ic a c i d , H 2 P t O C l 3 , a s a 
r e su l t of hydro lys i s . Th i s s a m e ac id is f o rmed w h e n a n a q . soln. of h y d r o c h l o r o -
p la t in i c ac id is r e d u c e d w i t h s u l p h u r d iox ide . T h e a q . soln . of p l a t i n u m t r i ch lo r ide 
y ie lds t h e or ig ina l sa l t if e v a p o r a t e d in v a c u o a t 60° a n d t h e n a t 100° ; t h e sa l t 
is a l m o s t insoluble in cone , h y d r o c h l o r i c ac id a t o r d i n a r y t e m p . , b u t t h e w a r m 
ac id fo rms a ye l low soln . c o n t a i n i n g p l a t i n i c a n d p l a t i n o u s ch lor ides ; i t r e a d i l y 
dissolves in a n a q . soln. of p o t a s s i u m iod ide , f o r m i n g a d a r k b r o w n l iqu id ; a n d 
alcohol r e d u c e s i t t o m e t a l a t t h e s a m e t i m e f o r m i n g a l d e h y d e . T h e free ac id , 
hydrochloroplat inos ic a c i d , H 2 P t C l 5 , cou ld n o t b e i so la ted , b u t o n pas s ing a l i t t l e 
ch lor ine i n t o h y d r o c h l o r o p l a t i n o u s ac id , t h e p r e sence of t e r v a l e n t p l a t i n u m c a n 
be recognized b y p r e c i p i t a t i o n a s a g reen caesium sa l t , b u t d e c o m p o s i t i o n se t s in 
r a p i d l y . L . TschugaefE a n d I . TscherniaefE s t u d i e d t h e a c t i o n of l iqu id a m m o n i a 
on p l a t i n u m t r i ch lo r ide . E . Miiller a n d R . B e n n e w i t z t i t r a t e d soln. of t e r v a l e n t 
p l a t i n u m sa l t s e l ec t rome t r i ca l ly w i t h soln. of s t a n n o u s ch lo r ide . 

S. M. Jfcrgensen obtained a complex salt, platinosic pyrldineamminotrichlorlde, Pt(NHT3)-
(C6H5N)Cl3, or Pt8(NH8)Jj(C6II5N)2Cl6. There are a few complex salts containing bo th 
platinous and platinic chlorides. Thus , P . C. R a y and co-workers obtained platinosic 
bispyridinetrichloride, PtCl3(C6H5N)2 ; and platinosic quaterpyridinotrichloride, PtCl3(C5H5N)4 ; 
and they discussed the varying valency of p la t inum -with respect to the mercaptanic 
radicle. J1Z. Bii lmann and A. Hoff prepared platinic allylacetictrichloride as a double salt 
with plat inous te t rammine , [(C3H6 .CH2 .COOH)PtCl3]2[Pt(NH3)4] ; and similarly with 
platinic alIylmalonietrichloride, [{C3H6 .CH(COOH)a}PtCl3]2[Pt(NH3)4] . a n d w i t h platinic 
vinylacetictrichloride, P . Pfeiffer and H . Hoyer prepared a ser ies: wi th allyl alcohol, 
rCo en2Cl2IrPt(C3H6-OH)Cl3] ; wi th allyl aceta te , [Co Cn2Cl2][Pt(CH3-COOC3H5)Cl3] ; wi th 
crotyl alcohol, K[Pt(C 4H 7 -OH)Cl 3 ] ; and in which [Coen2Cl2], LCoOn8(C2O4)], and 
[Pt(NHa)4], respectively, t ake the place of potassium ; with crotyl acetate , [Coen2Cl2J-
[Pt(C6H1 0O8)Cl3] ; and with crotonaldehyde, [Co en2Cl2][Pt(C3H5 .COH)Cl3]. A. Cossa, 
and S. G. Hedin prepared platinous quaterpyridinechloroplatinate, [Pt(C5H6N)4]PtCl6 ; 
A. Cossa, platinic quaterethyiaminechloroplatinite, [Pt(C2H6NH2)4Cl2]PtCl4 ; J . E . Reynolds, 
C Prutorius-Seidler, and N. S. KLurnakoff, platinous quaterthlocarbamidechloropiatinite, 
[PtJCS(NH2) J 4 ]P tC l 6 ; N. S. Kurnakoff, and H . Debus, platinous quaterxanthogenamidechloro-
platinate, [Pt(NH2 .CS.OC2H6)4]PtCl6 ,- L. Tsehugaeff and J . Benewolensky, platinous quater-
methylsulphlnechloroplatinate, [Pt{(CH3)2S}4]PtCl6 ; and A. Cahours and H . Gal, platinous 
quaterethylphosphinechloroplatinate, [ P t (P(C 2HB)a}4]PtCl6. P . C. R a y and co-workers 
prepared platinosic p-phenylenediaminotrichloride, PtCl 3 .4C 6H 4(NH 2) 2 ; platinosic piperi-
dinotrichloride, P t C l 3 ^ C 5 H 1 1 N ; platinosic triethylenedisulphinotrichloride, PtCl3 .(C2H4)3S2 , 
or Pt{(C2H4)3S2>Cl2]Cl; platinosic benzylsulphinochloride, PtCl3.2( CH a.C6H:6)2S, or 
[Pt{(CH2.C6H5)2S}Cl2]Cl ; and platinosic trisethylenedlaminetrlethylenetrisulphlnochlorlde, 
2PtCl3.3C2H4(NHa)2.(C2H"4)3S3. There are also p la t inum quaterpyridinechloride, Pt 2Cl 7 . 
4C5H6N ; and pla t inum quaterdibenzylsulphinochloride, Pt8Cl6 .4(CH2 .C6H5)2S. 

F . M a r t i n , a n d L*. W o h l e r a n d F . M a r t i n p r e p a r e d c s e s i u m ch lorop la t inosate , 
2CsCl-PtCl3 , or C s 2 P t C l 5 , a s a d a r k g reen , c rys t a l l i ne p r e c i p i t a t e , b y ox id iz ing 
caesium ch lo rop l a t i n i t e w i t h ch lo r ine w a t e r a t 0 ° . I n t h e case of p o t a s s i u m a n d 
r u b i d i u m sa l t s , t h e c h l o r o p l a t i n a t e s a r e fo rmed . T h e sa l t is a l so f o r m e d b y a d d i n g 
caesium chlor ide t o a well-cooled h y d r o c h l o r i c ac id so ln . of h y d r a t e d p l a t i n u m 
sesqu iox ide , or b y a d d i n g csesium ch lor ide t o a co ld soln . of p l a t i n u m t r i c h l o r i d e . 
T h e sa l t a p p e a r s in d a r k g reen , cub ic c r y s t a l s . T h e sa l t r e a d i l y d e c o m p o s e s i n t o 
a m i x t u r e of caesium ch lo rop l a t i n i t e a n d c h l o r o p l a t i n a t e . I n a w a r m a q . soln . 
t h e g r e e n co lour qu i ck ly c h a n g e s t o y e l l o w — c h a r a c t e r i s t i c of caesium ch lo ro 
p l a t i n a t e . Sun l igh t acce le ra tes t h e d e c o m p o s i t i o n i n t o t h e h i g h e r a n d lower 
ch lo r ides . T h e s a l t a lso d e c o m p o s e s w h e n h e a t e d , o r w h e n e x p o s e d t o m o i s t a i r . 
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§ 22. Platinum Tetrachloride 
Li. Pigeon 1 observed t h a t only a very small yield of anhydrous platinic chloride* 

or platinum tetrachloride, PtCl4 , is obtained by passing chlorine over heated, 
finely-divided platinum. At 360° di- and tetra-chlorides are formed, but a con
siderable proportion of the metal is not at tacked. C. Nogareda found tha t the 
tetrachloride is formed between 600° and 850°. A. Gutbier and F . Heinrich added 
t ha t the yield is not much better if plat inum be heated with arsenic trichloride in 
a sealed tube. L. Pigeon recommended the following process : 

F i n e l y - d i v i d e d , s p o n g y p l a t i n u m m i x e d w i t h s o m e w h a t l ess t h a n i t s o w n w e i g h t of 
s e l en ium is p l a c e d i n a s t o u t g lass t u b e o n e - t h i r d filled w i t h a r sen ic t r i c h l o r i d e , a n d a 
c u r r e n t of ch lo r ine i s p a s s e d in , t h e t u b e b e i n g g r a d u a l l y h e a t e d u n t i l t h e l i qu id bo i l s . 
T h e p l a t i n u m is r a p i d l y a n d c o m p l e t e l y d i s so lved , a n d t h e t u b e is t h e n sea l ed a n d h e a t e d 
a t 250° for s eve ra l h o u r s . Af t e r cool ing, t h e t u b e c o n t a i n s a p a l e ye l low l iqu id , o r a n g e -
ye l low c r y s t a l s , a n d a lso , if t h e s e l e n i u m is i n e x c e s s , co lour less c r y s t a l s . T h e c r y s t a l s 
a r e s e p a r a t e d a n d h e a t e d i n v a c u o a t 110°. T h e y t h e n c o n s i s t of p l a t i n u m t e t r a c h l o r i d e 
a n d s e l en ium t e t r a c h l o r i d e , a n d a r e h e a t e d a t 360° i n a c u r r e n t of ch lo r ine , w h e n s e l e n i u m 
chlor ide sub l imes a n d a n h y d r o u s p l a t i n u m t e t r a c h l o r i d e r e m a i n s a s a b r o w n , v e r y h y g r o 
scopic p o w d e r . A t 440°, i t is c o n v e r t e d i n t o t h e d i ch lo r ide . I f p l a t i n u m se len ide i s u s e d 
i n s t e a d of a m i x t u r e of p l a t i n u m a n d s e l e n i u m , n o a c t i o n t a k e s p l a c e e v e n a t 300° ; if 
s e l e n i u m is o m i t t e d a l t o g e t h e r , t h e p l a t i n u m is n o t c o m p l e t e l y a t t a c k e d , b u t t h e a c t i o n 
b e c o m e s c o m p l e t e if s e l en ium is a d d e d . 

H . Precht removed nitric acid by repeatedly evaporating the soln. of p la t inum 
in aqua regia alternately with hydrochloric acid and water. H . B . North obtained 
the tetrachloride by heating plat inum wire with sulphury! chloride in a sealed tube 
for many days a t 150°. The anhydrous salt can be obtained by dehydrating the 
hydrated tetrachloride, or hydrochloroplatinic acid. Thus, Ei. Pigeon heated the 
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h y d r a t e a t 215° in v a c u o in t h e p resence of p o t a s s i u m h y d r o x i d e ; A. R o s e n h e i m 
a n d W . L o w e n s t a m m h e a t e d h y d r o c h l o r o p l a t i n i c ac id i n a c u r r e n t of d r y chlor ine 
a t a b o u t 275° ; a n d A. G u t b i e r a n d F . He in r i ch , a n d Lt. v o n Miiller a d d e d t h a t t h i s 
is b y far t h e b e s t m o d e of p r e p a r i n g t h e a n h y d r o u s sa l t , a n d L . P i g e o n e m p l o y e d 
a modi f ica t ion of t h e process . L . W o h l e r a n d F . M a r t i n , a n d F . M a r t i n passed a 
c u r r e n t of d r y h y d r o g e n ch lor ide over d r y h y d r o c h l o r o p l a t i n i c ac id a t 275°, 
a n d W . Pu l l inge r e m p l o y e d a s imi la r p rocess a l t h o u g h A . R o s e n h e i m a n d 
W . L o w e n s t a m m , a n d A. G u t b i e r a n d F . H e i n r i c h sa id t h a t t h e p r o d u c t is a m i x t u r e 
of p l a t i n u m d i - a n d t e t r a - ch lo r ide s . L». P i g e o n a d d e d t h e t h e o r e t i c a l q u a n t i t y of 
p o t a s s i u m iod ide t o a h o t soln. of h y d r o c h l o r o p l a t i n i c acid , a n d t h e n passed 
ch lo r ine o v e r t h e w a s h e d a n d d r i ed p l a t i n u m t e t r a i o d i d e h e a t e d b y a n o i l -ba th . 

T h e sa l t h a s b e e n o b t a i n e d in soln. J . W . Mal le t n o t i c e d t h a t p l a t i n u m b lack 
exposed t o t h e a t m o s p h e r e o n a filter whi l s t i n c o n t a c t w i t h cone , hydroch lo r i c 
ac id fo rms a ye l low soln. c o n t a i n i n g p l a t i n i c ch lo r ide . I J . Opificius obse rved t h a t 
w h e n a q u a reg ia a c t s o n a m i x t u r e of p l a t i n u m a n d a m m o n i u m c h l o r o p l a t i n a t e , a n d 
t h e t e m p , is g r a d u a l l y r a i sed t o boi l ing, whi l s t t h e soln. is e v a p o r a t e d , t h e r eac t ion 
c a n b e symbol i zed : 2 P t + ( N H 4 ) 2 P t C l 6 + 1 0 H N O 3 + 6 H C l = = 3 P t C l 4 + 1 2 H 2 O + 6 N O 2 
+ 6 N O . T h e h y d r a t e d p l a t i n i c ch lo r ide fo rms a c lear soln . w i t h a lcohol showing 
t h a t t h e a m m o n i u m sa l t h a s b e e n al l d e s t r o y e d — v i d e infra, h y d r o c h l o r o p l a t i n i c 
ac id . A c c o r d i n g t o J . B r o w n , c o m m e r c i a l p l a t i n i c ch lor ide c o n t a i n s some i ron sa l t ; 
a n d , acco rd ing t o W . G in t l a n d B . Re in i t ze r , s o m e au r i c ch lor ide , a n d , acco rd ing 
t o A. F . H o l l e m a n n , s o m e s u l p h u r i c ac id . T h e sub jec t w a s d i scussed b y 
K . W . G. K a s t n e r . 

A n u m b e r of defini te h y d r a t e s h a v e b e e n r e p o r t e d . F . Reiff s t u d i e d t h e 
t e n d e n c y of t h e h y d r a t e s t o fo rm a q u o - s a l t s . A c c o r d i n g t o L*. P igeon , t h e mono-
hydrate, P t C l 4 - H 2 O , is f o rmed w h e n t h e h ighe r h y d r a t e s a r e exposed ove r p o t a s s i u m 
h y d r o x i d e in v a c u o a t 100°. A. G u t b i e r a n d F . H e i n r i c h sa id t h a t t h i s h y d r a t e is 
f o r m e d w h e n t h e a n h y d r o u s s a l t is exposed t o a i r for a s h o r t t i m e . S. M. J o r g e n s e n 
obse rved t h a t t h e m o n o h y d r a t e d e c o m p o s e s w i t h t h e expu l s ion of t h e l a s t mol . 
of w a t e r b y h e a t . A. Miola t i p r e p a r e d t h e tetrahydrate, P t C l 4 . 4 H 2 O , b y a d d i n g 
u r a n y l a c e t a t e t o a n a lcohol ic soln . of t h e p e n t a h y d r a t e , filtering off t h e p r ec ip i t a t e 
a n d w a s h i n g i t w i t h a lcohol a n d e the r , a n d d r y i n g i t ove r cone , s u l p h u r i c ac id in 
v a c u o ; M. B londe l , b y d r y i n g t h e o c t o h y d r a t e o v e r s u l p h u r i c ac id in v a c u o ; 
R . E n g e l , b y d issolv ing in a soln. of h y d r o c h l o r o p l a t i n i c ac id t h e q u a n t i t y of 
h y d r a t e d p l a t in i c ox ide neces sa ry for n e u t r a l i z a t i o n ; a n d e v a p o r a t i n g t h e filtered 
l iquid . R . E n g e l sa id t h a t t h e c r y s t a l s of t h e t e t r a h y d r a t e a r e n o t de l iquescen t . 
S. A. N o r t o n a d d e d 2 mols . of a soln. of s i lver n i t r a t e t o a soln. of a mol . of h y d r o 
ch lo rop la t in i c ac id , a n d e v a p o r a t e d t h e filtered l iqu id o v e r s u l p h u r i c ac id . R . E n g e l 
r e p r e s e n t e d t h e r eac t i on : H 2 P t C l 6 + 2 A g N O 3 = 2 A g C l - f - 2 H N O 3 + P t C l 4 . T h e 
a n a l y s e s of t h e p r o d u c t b y A. G u t b i e r a n d F . H e i n r i c h , S. M. J o r g e n s e n , I J . P igeon , 
a n d S. A. N o r t o n agree w i t h t h e ana lys i s of t h e pentahydrate, P t C l 4 . 5 H 2 O . I J . P igeon 
e v a p o r a t e d a n e u t r a l soln. of p l a t i n i c ch lo r ide in v a c u o a t n o t t o o high a t e m p . , a n d 
o b t a i n e d w h a t h e r e g a r d e d a s a heptahydrate, P t C l 4 . 7 H 2 O . C. H . D . Bodeke r sa id 
t h a t t h e o r d i n a r y h y d r a t e d p l a t i n i c ch lor ide is t h e octohydrate, P t C l 4 . 8 H 2 O , b u t , 
a c c o r d i n g t o R . Enge l , t h e p a r t i a l a n a l y s e s m a d e b y C. H . D . B o d e k e r m a y h a v e 
app l i ed t o H 2 P t C l 6 . 6 H 2 O i n s t e a d of t o P t C l 4 . 8 H 2 0 . M. B londe l o b t a i n e d t h e 
o c t o h y d r a t e b y d isso lv ing a t o r d i n a r y t e m p , a mo l . of p l a t in i c ox ide in 2 mols . 
of h y d r o c h l o r i c ac id , a l lowing t h e soln . t o c rys ta l l i ze , a n d d r y i n g t h e p r o d u c t in 
a i r a t 15° ; h e a lso sa id t h a t t h i s h y d r a t e is f o r m e d w h e n a n aq . soln. of t h e p e n t a 
h y d r a t e is a l lowed t o c rys ta l l i ze . T h e r e p o r t of W . W . M a t h e r , H . L a w r o w , a n d 
M. Pro topoff t h a t t h e o r d i n a r y s a l t is t h e de€iahydrate, P t C l 4 . 1 0 H 2 O , is cons idered 
b y R . E n g e l t o h a v e b e e n b a s e d o n i n c o m p l e t e ana lyses of H 2 P t C l 6 . 6 H 2 O , which 
c o n t a i n v e r y n e a r l y t h e p r o p o r t i o n of p l a t i n u m r e q u i r e d for P t C l 4 . 1 0 H 2 O . T h e 
a s s u m e d d e c a h y d r a t e w a s sa id t o b e o b t a i n e d b y e v a p o r a t i n g a n a q . soln. of 
p l a t in i c ch lor ide , a n d cool ing t h e l iqu id . 

T h e a n h y d r o u s ch lor ide furn ishes r e d d i s h - b r o w n o r b rown , t a b u l a r c rys ta l s , 
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15 
1153 

2O 
1-214 

39-9 

25 
1-285 

• — 

30 
1-362 

38-4 

40 
1-546 

39-9 

5O per cent. 
1-785 

40-5 

w h i c h L . W o h l e r a n d F . M a r t i n sa id a r e v e r y hygroscop ic , a n d w h i c h W . Pu l l i nge r 
sa id a r e n o t hygroscop ic . A . R o s e n h e i m a n d W . L o w e n s t a m m , a n d A . G u t b i e r 
a n d F . H e i n r i c h obse rved t h a t t h e c ry s t a l s g r a d u a l l y a b s o r b m o i s t u r e f rom t h e a i r 
t o f o r m P t C l 4 - H 2 O , t h e n P t C l 4 . 5 H 2 0 , a n d finally H 2 P t O C l 4 . 4 H 2 0 . R . E n g e l 
o b s e r v e d t h a t t h e c ry s t a l s of t h e t e t r a h y d r a t e a r e n o t d e l i q u e s c e n t ; a n d 
S. A. N o r t o n t h a t t h e p e n t a h y d r a t e furn ishes r ed , monoc l in ic c r y s t a l s w h i c h 
effloresce in o r d i n a r y , d r y a i r , b u t , a cco rd ing t o S. M. J o r g e n s e n , t h e y de l iquesce a 
l i t t l e i n m o i s t a i r . S. A . N o r t o n o b s e r v e d n o de l iquescence i n m o i s t a i r . 
H . S t . C. Dev i l l e a n d J . S. S t a s sa id t h a t t h e a q . soln . is ye l low or o range - r ed . 
C. H . D . B o d e k e r g a v e 2-431 for t h e sp . gr . of t h e o c t o h y d r a t e a t 15° ; a n d 
R . K l e m e n t g a v e 4-303 for t h e s p . gr . a t 25°/4°", a n d 78-3 for t h e m o l . vo l . H . P r e c h t 
found t h e s p . gr . of aq . soln. , c o n t a i n i n g p p e r cen t , of p l a t in i c ch lor ide , c o n t a i n i n g 
2-24 p a r t s of H C l for 100 p a r t s of P t C l 4 t o be : 

P . l 5 IO 
Sp. gr. . 1-009 1-046 1-097 
MoI. vo l . . 40-5 3 9 0 

T h e mol . vols , a r e b y I . T r a u b e . G. T . Ger l ach m a d e s o m e o b s e r v a t i o n s o n t h e 
s p . gr . of soln. 

A c c o r d i n g t o TJ. P igeon , t h e a n h y d r o u s ch lor ide is s t ab l e u p t o 260° ; b u t 
F . M a r t i n , a n d L . W o h l e r a n d F . M a r t i n found t h a t i n a n a t r a . of ch lor ine , t h e sa l t 
d e c o m p o s e s a b o v e 275°, a n d S. S t re i che r , a n d L . W o h l e r a n d S. S t r e i che r g a v e 
370° for t h e t e m p , of f o r m a t i o n a n d decompos i t i on . L . W o h l e r a n d F . M a r t i n ' s 
o b s e r v a t i o n s o n t h e r a n g e of s t a b i l i t y of t h e p l a t i n u m ch lor ides a r e s u m m a r i z e d 
in F i g . 79. C. N o g a r e d a s t u d i e d t h e sub jec t . A. G u t b i e r a n d F . H e i n r i c h f o u n d 

200 300 400 500 600° 700° 
Kia. 79. R a n g e of S tab i l i ty of t h e P l a t i n u m Chlorides. 

t h a t t h e sa l t is s t ab l e a t 360°, b u t d e c o m p o s e s a t a b o u t 400° i n t o p l a t i n o u s ch lo r ide 
a n d ch lor ine . S. M. J o r g e n s e n obse rved t h a t t h e p e n t a h y d r a t e loses a mo l . of 
w a t e r r a p i d l y when confined o v e r s u l p h u r i c acid , a n d a n o t h e r m o l . is los t v e r y 
s lowly. B o t h S. M. J o r g e n s e n , a n d S. A. N o r t o n found t h a t t h e sa l t loses 4 mols . 
of w a t e r a t 100°, a n d S. M. J o r g e n s e n a d d e d t h a t t h e sa l t d e c o m p o s e s i n t h e a t t e m p t 
t o expe l t h e l a s t mol . of w a t e r ; a n d , a cco rd ing t o L . P igeon , a n d S. A. N o r t o n , 
p l a t i n o u s ch lor ide is f o rmed in t h e v i c in i t y of 360° . C. G o r d o n s t a t e d t h a t a f te r 
24 h r s . ' h e a t i n g of t h e h y d r a t e d sa l t t o 150°, me ta l l i c p l a t i n u m , a n d o n l y a l i t t l e 
p l a t i n o u s ch lor ide , a re fo rmed . M. B londe l no t i ced t h a t i n v a c u o o v e r s u l p h u r i c 
acid , t h e o c t o h y d r a t e loses 4 mols . of w a t e r . 

A c c o r d i n g t o G. O d d o , t h e mo l . w t s . c a l cu l a t ed f rom t h e f .p . of soln . of t h e 
a n h y d r o u s ch lo r ide in p h o s p h o r y l ch lor ide for soln. of c o n c e n t r a t i o n 0-5410, 3-1874, 
a n d 3-7114, a r e , r e spec t ive ly , 171-23, 324-3 , a n d 3 2 0 1 . L.. P i g e o n g a v e for t h e 
h e a t of f o r m a t i o n of t h e a n h y d r o u s t e t r a c h l o r i d e , ( P t , 2Cl2) —59-4 t o 59-8 CaIs. ; 
a n d (2PtCH3, Cl2) = 2 3 - 5 5 CaIs. ; for t h e h e a t of f o r m a t i o n of t h e t e t r a h y d r a t e f rom 
t h e a n h y d r o u s s a l t a n d l i qu id w a t e r , (P tCl 4 , 4 H 2 O ) = 2 1 - 3 2 CaIs. ; a n d for t h e 
p e n t a h y d r a t e , 21-42 CaIs. L . P i g e o n a lso g a v e for t h e h e a t of soln. of t h e a n h y d r o u s 
sal t , 19-58 CaIs. ; for t h a t of t h e t e t r a h y d r a t e , —1-74 CaIs. ; a n d for t h a t of t h e 
p e n t a h y d r a t e , —1*84 CaIs. 

EJ. D o u m e r f o u n d t h e i n d e x of r e f r ac t ion of t h e soln . w i t h r e s p e c t t o w a t e r t o 
be 0-267. J . H . G l a d s t o n e g a v e 71-06 for t h e m o l . r e f r ac t ion ; 26-0 for t h e r e f rac t ion 
e q u i v a l e n t ; a n d 0-132 for t h e sp . re f rac t ion- O b s e r v a t i o n s w e r e a lso m a d e b y 
N . S. KurnakofE. J . H . G l a d s t o n e a n d W . H i b b e r t f o u n d t h e m o l . r e f r ac t i on of 
different soln . for t h e Ha-line a n d t h e ZMine t o be , r e spec t ive ly , 78*22 a n d 79-81 
for 39-4O p e r c e n t , soln. , 77-57 a n d 79*03 for 21*68 p e r c e n t . soln . ; a n d 77-2O a n d 
78*39 for 8*IO p e r c e n t . soln. A. H a n t z s c h , Y . S h i b a t a a n d K . H a r a i , a n d R . C la rk 
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a n d K . Meyer s tud ied t h e a b s o r p t i o n s p e c t r u m of a q . soln. ; a n d A. H e b e r t a n d 
G. R e y n a u d , t h e a b s o r p t i o n of X - r a y s . F . K o h l r a u s c h obse rved t h a t t h e hydro lys i s 
of a q . soln. of p l a t i n i c ch lo r ide p roceeds in d a r k n e s s , b u t m o r e r a p i d l y w h e n exposed 
t o sun l igh t . G. F o u s s e r e a u o b s e r v e d t h a t t h e c o n d u c t i v i t y of a soln. of c o n c e n t r a 
t i o n 1 : 1593 i n d a r k n e s s inc reases i n 7 d a y s f rom 0*038 t o 0*051, a n d for a s imilar 
c h a n g e in d a y l i g h t , 5£ h r s . were n e e d e d , a n d i n sun l igh t , 1 h o u r . F . K o h l r a u s c h 
f o u n d t h a t r ed , ye l low, b lue , a n d w h i t e l igh t a r e inc reas ing ly efficient in increas ing 
t h e speed of hyd ro ly s i s . A . F . Geh len o b s e r v e d t h a t when a n e t h e r e a l soln. of 
p l a t i n i c ch lo r ide is exposed t o l igh t , i t b e c o m e s pa l e ye l low a n d depos i t s p l a t i n u m . 
T h e a q . soln. is n o t p r e c i p i t a t e d in t h e d a r k , e i t he r b y a n excess of s o d i u m c a r b o n a t e 
or b y c a l c i u m c a r b o n a t e , b u t o n e x p o s u r e t o l igh t a c o m p o u n d of p la t in i c ox ide 
w i t h s o d a o r l ime is d e p o s i t e d . J . F i ed l e r obse rved t h a t in l igh t , p l a t i n u m is 
r e d u c e d f rom a m i x t u r e of p l a t i n i c ch lo r ide a n d oxa l ic ac id ; soln. of p la t in i c 
ch lor ide , o r of p o t a s s i u m o r s o d i u m c h l o r o p l a t i n a t e s a r e a lso r e d u c e d on exposu re 
t o l igh t . 

W . H a m p e o b s e r v e d t h a t a n a q . soln. of p l a t i n i c ch lo r ide is a good electr ical 
c o n d u c t o r , a n d t h e r e is a d e p o s i t i o n of p l a t i n u m ; a soln. in d r y e t h e r is e lectr ical ly 
c o n d u c t i n g ; a n d a soln. in a b s o l u t e a lcohol c o n d u c t s well , d e p o s i t i n g p l a t i n u m 
s p o n g e . J . W a g n e r obse rved t h a t t h e e lec t r ica l c o n d u c t i v i t y of a q . soln. increases 
o n s t a n d i n g so t h a t a soln. of a m o l of t h e p e n t a h y d r a t e in v—200 l i t res of w a t e r was 
a t first/Lt=209-5, a f ter s t a n d i n g a n h o u r , 218*2, a n d a f te r s t a n d i n g 1 5 4 h r s . , 263*3. 
G. F o u s s e r e a u f o u n d t h a t t h e c o n d u c t i v i t y of t h e a q . soln . is affected b y l igh t in 
t h a t i t acce l e ra t e s t h e r a t e of c h a n g e , b u t n o t t h e final s t a t e of equ i l ib r ium. 
M e a s u r e m e n t s w e r e m a d e b y W . D i t t e n b e r g e r a n d !R. D i e t z , G. F o u s s e r e a u , a n d 
F . K o h l r a u s c h ; A. Miola t i o b s e r v e d : 

v . . . 32 64 128 256 512 1()24 
f Fresh . . 102-2 132-4 168-1 207-7 246O 276-5 

•"!Months old . 205-0 222-5 242-0 264-4 285-1 206-2 

F . K o h l r a u s c h o b s e r v e d t h a t t h e h y d r o l y s i s dec reases r a p i d l y w i t h increas ing 
c o n c e n t r a t i o n , a n d i t a u g m e n t s t w o or t h r e e t i m e s t h e c o n d u c t i v i t y of soln. be tween 
0*05N- a n d 2V-PtCl4 ; h e a t t r i b u t e d t h e a c i d i t y a n d t h e h igh c o n d u c t i v i t y of soln. 
of p l a t in i c ch lo r ide t o t h e f o r m a t i o n of a c o m p l e x ac id , H 2 P t C l 4 ( O H ) 2 ; a n d t h i s was 
conf i rmed b y A. Miola t i ; H . T . S. B r i t t o n a n d E . N . D o d d r ep re sen ted t h e reac t ion 
b y P t C l 4 - I n H 2 O ^ n H C l - F P t ( O H ) w C l 4 _ „ ^ - ( n — » » ) H C l + m H # -KPt (OH)^CT 4 - „ » « . 
O. S te l l ing s t u d i e d t h e e l ec t ro ly t i c r e d u c t i o n of t h e ac id in h y d r o c h l o r i c acid soln. 
N . T h o n s t u d i e d t h e e lec t ro lys is w i t h a raref ied g a s e l ec t rode . W . H a m p e no ted 
t h e c o n d u c t i v i t y of t h e a q . soln. , a n d t h a t p l a t i n u m is e lec t ro ly t i ea l ly depos i t ed ; 
a n d t h a t a lcohol ic soln. a r e good c o n d u c t o r s , b u t e t h e r e a l soln. a r e b a d ones . 
1). M. Bose a n d H . G. B h a r , a n d J . A. C h r i s t i a n s e n a n d R . W . Asmussen s tud ied 
t h e m a g n e t i c p r o p e r t i e s . 

S. M. J o r g e n s e n g a v e for t h e c o n s t i t u t i o n of t h e p e n t a h y d r a t e : 

d,=Pt<^=^ H . 4H2O 

G. WyroubofT sa id P t ( O H ) 2 C l 2 . 2 H C 1 . 2 H 2 0 ; a n d L . P igeon a d d e d t h a t all 5 mols . 
of w a t e r a r e w a t e r of c r y s t a l l i z a t i o n b e c a u s e t h e y c a n be r e m o v e d b y g r a d u a l l y 
h e a t i n g t h e s a l t t o 215° w i t h o u t in t e r f e r ing w i t h t h e P tC l 4 -g roup . Chlor ine is 
first evo lved a t a b o u t 360° . S. M. J o r g e n s e n , a n d F . K o h l r a u s c h , however , showed 
t h a t t h e fifth molecu le of t h e p e n t a h y d r a t e c a n n o t b e r e m o v e d w i t h o u t decom
pos ing t h e sa l t . T h e c o n s t i t u t i o n w a s d iscussed b y A. H a n t z s c h , a n d A. Muller. 

A c c o r d i n g t o A . Miola t i , t h e c o n d u c t i v i t y of a q . soln. of p la t in i c chlor ide is 
c h a r a c t e r i s t i c of t h a t for a w e a k ac id , a n d is s imi la r t o t h a t of selenious acid . W . H i t t o r f 
a n d H . S a l k o w s k y , a n d W . D i t t e n b e r g e r a n d R . D i e t z obse rved t h a t in t h e e lec t ro
lysis of a q . soln. , p l a t i n u m goes t o t h e a n o d e . Th i s is t a k e n t o ind ica t e t h a t a n 
oxy-ac id , H 2 P t O C l 4 , is f o r m e d . W . Pu l l i nge r f o u n d t h a t a n a q . soln. of p la t in ic 
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chlor ide h a s a m a r k e d acidic r e a c t i o n t o w a r d s l i t m u s , a n d r a p i d l y d e c o m p o s e s a 
soln. of s o d i u m c a r b o n a t e w i t h t h e e v o l u t i o n of c a r b o n d iox ide . F . K o h l r a u s c h 
obse rved t h a t , owing t o hydro lys i s , t h e c o n d u c t i v i t y of t h e a q . soln. c h a n g e s r a p i d l y 
a s t i m e goes on , a n d , w h e n t h e l i m i t of t h e h y d r o l y s i s i n d i l . soln . is a t t a i n e d , all 
t h e ch lor ine is p r e s e n t a s h y d r o g e n chlor ide ; i n m o r e cone , soln. , t h e h y d r o l y s i s 
does n o t go so far . T h e obse rved d a t a agree w i t h t h e a s s u m p t i o n t h a t H 2 P t O C l 4 
is a modera t e ly - ion ized , m o n o b a s i c ac id . T h e h y d r o l y s i s is a c c o m p a n i e d b y a 
c h a n g e in co lour f rom a n a l m o s t g reen i sh-ye l low t o a b r i g h t o r ange - r ed , a n d i n 
m o r e di l . soln. , t h e r e is a k i n d of fluorescence, w h i c h is a t t r i b u t e d t o t h e s e p a r a t i o n 
of finely-divided p l a t i n i c h y d r o x i d e . A . Mio la t i o b s e r v e d t h a t w h e n a n a q . so ln . 
of p l a t i n i c ch lor ide is t i t r a t e d w i t h s o d i u m h y d r o x i d e u s ing p h e n o l p h t h a l e i n a s 
i n d i c a t o r , n e u t r a l i z a t i o n occurs w h e n 2 eq . of t h e a lka l i h a v e b e e n a d d e d . T h e 
sp . c o n d u c t i v i t i e s of soln. t o w h i c h success ive q u a n t i t i e s of a lka l i h a v e b e e n a d d e d , 
showed t h a t a n ac id a n d a n o r m a l s a l t were p r e s e n t . T h e p re sence of a d ibas i c ac id 
in a q . soJn. of p l a t in i c ch lo r ide is a lso s h o w n w h e n a s t a n d a r d soln . of a m m o n i a is 
e m p l o y e d in t h e t i t r a t i o n . Sa l t s c o r r e s p o n d i n g w i t h t h e ac id H 2 [ P t ( O H ) 2 C l 4 ] , or 
H 2 [ P t O C l 4 ] , h a v e b e e n p r e p a r e d . I J . R e e d o b s e r v e d t h a t w h e n a d r o p of a n a q . 
cone . soln. of p l a t in i c ch lor ide is p l a c e d o n filter-paper, t h e d o u b l e r i n g w h i c h is 
fo rmed c o r r e s p o n d s w i t h t h e p r e sence of t w o different h y d r a t e s "with different r a t e s 
of diffusion. A. Miola t i sugges t ed t h a t t h e inc rease in c o n d u c t i v i t y w i t h t h e age 
of t h e soln. is d u e t o a r e a c t i o n s y m b o l i z e d : 2 H 2 [ P t ( O H ) 2 C l 4 ] ^ H 2 P t C l 6 - I - P t ( O H ) 4 C l 2 
- J -H 2 O ; a n d J . W a g n e r exp l a ined t h e inc rease i n t h e c o n d u c t i v i t y w i t h t h e a g e of t h e 
soln. is d u e t o t h e r e a c t i o n s s y m b o l i z e d : H 2 P t ( O H ) 2 C l 4 ^ H 2 P t O C l 4 - J - H 2 O ; fol lowed 
b y H 2 P t O C l 4 = - P t C l 4 H - H 2 O ; a n d b y P t C l 4 - J - H 2 O = - 2 H C l + P t O C l 2 . W . H i t t o r f a n d 
H . S a l k o w s k y sa id t h a t t h e p l a t i n i c ch lor ide p r o b a b l y passes i n t o soln . a s t h e m o n o -
h y d r a t e , a n d t h a t t h i s a d d e d mo l . of w a t e r causes t h e r e a d y scission of t h e molecu le . 
I t is a s s u m e d t h a t p l a t i n i c ch lo r ide is i n t e r m e d i a t e b e t w e e n o r d i n a r y meta l l i c 
ch lor ides , a n d t h o s e ch lor ides w h i c h a r e d e c o m p o s e d b y w a t e r . W . D . T r e a d well 
a n d M. Z u r c h e r s t u d i e d t h e e l e c t rome t r i c t i t r a t i o n of t h e sa l t . 

F . C. Ph i l l ips obse rved t h a t h y d r o g e n r e d u c e s t h e solid, h y d r a t e d p l a t i n i c 
ch lor ide be low 80° w i t h t h e evo lu t ion of w a t e r a n d h y d r o g e n ch lo r ide ; a n d t h a t 
a n a q . soln . of t h e ch lo r ide is s lowly b u t c o m p l e t e l y r e d u c e d b y h y d r o g e n i n t h e 
cold, or a t 100°. V. V . Ipateeff a n d co -worke r s f o u n d t h a t a t 20° t o 30° , p l a t i n u m 
is p r e c i p i t a t e d b y h y d r o g e n u n d e r 25 t o 50 a t m . p r e s s . W . Pu l l inger , A. R o s e n h e i m 
a n d W . L o w e n s t a m m , A . G u t b i e r a n d F . H e i n r i c h , a n d L . P igeon n o t e d t h a t 
a n h y d r o u s p l a t i n i c ch lo r ide is freely soluble i n water , a n d t h a t t h e r e r e m a i n s a 
pa le , o r ange - r ed r e s idue w h i c h is t h o u g h t t o b e o n e of t h e lower ch lo r ides ; 
A. G u t b i e r a n d F . H e i n r i c h , a n d L . P i g e o n f o u n d t h a t t h e h y d r a t e d f o r m s a lso 
dissolve i n w a t e r — t h e m o n o h y d r a t e w i t h t h e e v o l u t i o n of h e a t , a n d t h e t e t r a -
a n d p e n t a - h y d r a t e s w i t h t h e a b s o r p t i o n of h e a t . F o r t h e h y d r o l y s i s of t h e sa l t 
in a q . soln. , vide supra. A c c o r d i n g t o R . E n g e l , d r y h y d r o g e n ch lor ide l iquefies 
t h e solid t e t r a h y d r a t e a t 50° , f o rming h y d r o c h l o r o p l a t i n i c ac id ; a n d S. M. J o r g -
ensen a lso o b s e r v e d t h a t hydrochlor ic ac id i m m e d i a t e l y c o n v e r t s t h e p e n t a h y d r a t e 
i n t o h y d r o c h l o r o p l a t i n i c ac id . A. D i t t e o b s e r v e d t h a t h y d r a t e d p l a t i n i c ch lo r ide 
dissolves m o r e r e a d i l y in h y d r o c h l o r i c ac id , t h e m o r e c o n c e n t r a t e d t h e ac id . 
D . H e l b i g a n d G. F a u s t i s h o w e d t h a t h y d r a t e d p l a t i n i c ch lo r ide is inso lub le in 
l iqu id h y d r o g e n ch lo r ide . F . G r a m p s h o w e d t h a t i od ine r e d u c e s a n a q . soln . of 
p l a t in i c ch lo r ide t o p l a t i n o u s ch lo r ide . H . S t . C. Dev i l l e a n d J . S. S t a s , H . R o s e , 
e tc . , ob se rved t h a t p o t a s s i u m chloride* o r a m m o n i u m ch lor ide , p r e c i p i t a t e s a 
ye l low or o range , c rys ta l l ine o r a m o r p h o u s c h l o r o p l a t i n a t e , s p a r i n g l y so lub le in 
w a t e r a n d ac ids , inso lub le in a lcohol . C. C laus s a id t h a t p o t a s s i u m i o d i d e co lours 
a so ln . of a p l a t i n i c sa l t a d e e p p u r p l e - r e d , a n d a p r e c i p i t a t e of p l a t i n i c i o d i d e t h e n 
a p p e a r s . T h e p r e c i p i t a t i o n is h a s t e n e d b y h e a t i n g t h e l iqu id . W . H . S e a m o n 
o b s e r v e d t h a t p o t a s s i u m chlor ide a d d e d t o a so ln . c o n t a i n i n g a l i t t l e i od ine p r o d u c e s 
a r e d c o l o r a t i o n o w i n g t o t h e f o r m a t i o n of p l a t i n i c i od ide ; if m u c h iod ine is 
p r e s e n t , a p r e c i p i t a t e is f o rmed . H . P e t e r s o n o b s e r v e d t h a t t h e d a r k r e d d i s h -
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b r o w n co lora t ion , p r o d u c e d b y a d d i n g p o t a s s i u m c h l o r o p l a t i n a t e t o a cold, cone , 
soln. of p o t a s s i u m iod ide , becomes l emon-ye l low w h e n t r e a t e d w i t h s o d i u m th io -
s u l p h a t e : P t C l 4 - M K I = = ; P t I 2 H - 1 2 + 4 K C l , a n d I 2 + 2 N a 2 S 2 0 3 = = 2 N a I + N a 2 S 4 0 6 , 
a n d t h e r eac t i ons a r e ava i l ab le for t h e v o l u m e t r i c d e t e r m i n a t i o n of p l a t i n u m . 
Acco rd ing t o C. Claus , a soln. of p l a t in i c ch lor ide is s lowly coloured b rowni sh - red 
b y h y d r o g e n su lphide , a n d finally, a d a r k b r o w n p r e c i p i t a t e of p l a t in i c su lph ide 
is f o r m e d ; t h e p r e c i p i t a t i o n is m o r e r a p i d in h o t soln. T h e s a m e p r e c i p i t a t e is 
f o r m e d b y a m m o n i u m su lph ide , a n d i t is so luble i n a l a rge excess of t h i s r eagen t . 
C. T . B a r f o e d a d d e d t h a t t h e p r e c i p i t a t e d issolves in w a r m , dil . n i t r i c acid, b u t n o t 
in hyd roch lo r i c ac id ; N . W . F i s che r sa id t h a t t h e p r e c i p i t a t e is so luble in h y d r o 
chlor ic ac id , a n d H . R e i n s c h o b s e r v e d t h a t a soln. of 1 p a r t of p l a t in i c ch lor ide in 
1OO p a r t s of w a t e r a n d m i x e d w i t h 25 p a r t s of hyd roch lo r i c ac id does n o t give a 
p r e c i p i t a t e w i t h h y d r o g e n su lph ide . Th i s s t a t e m e n t sugges t s t h a t t h e r e is a 
revers ib le r e a c t i o n : P t C l 4 + 2 H 2 S ^ P t S 2 - J - 4 H C 1 — 1 0 . 57 , 9. U . A n t o n y a n d 
A. Lucches i f o u n d t h a t all t h e m e t a l is p r e c i p i t a t e d a s p l a t i n i c su lph ide f rom a 
3 p e r cen t . a q . soln. of p l a t in i c ch lor ide a t 90°, a n d t h a t for a n a l y t i c a l pu rposes , 
t h e p r e c i p i t a t e shou ld b e col lec ted a n d w a s h e d i n a n a t m . of h y d r o g e n su lph ide , 
a n d d r i ed in a n a t m . of n i t rogen , a t 70° t o 80° . A t o r d i n a r y t e m p . , 15° t o 18°, a 
m i x e d ye l low a n d b r o w n p r e c i p i t a t e is f o r m e d i n soln . of h y d r o c h l o r o p l a t i n i c 
ac id , a n d t h e s u p e r n a t a n t l iqu id r e m a i n s r e d ; t h e m i x e d p r e c i p i t a t e c o n t i n u a l l y 
loses h y d r o g e n su lph ide on h e a t i n g , a n d u l t i m a t e l y y ie lds p l a t i n i c su lph ide a t 
200° . T h e b r o w n a n d ye l low p r e c i p i t a t e s a r e poss ib ly p l a t i n i c h y d r o s u l p h i d e s . 
T h e r edd i sh m o t h e r - l i q u o r c o n t a i n s col loidal p l a t i n i c su lph ide , w h i c h is slowly 
d e p o s i t e d e v e n a t 0° . A 0 5 p e r c e n t . a q . soln. of h y d r o c h l o r o p l a t i n i c acid gives 
n o p r e c i p i t a t e a t 15° t o 18° w i t h h y d r o g e n su lph ide , b u t on ly a r e d - b r o w n colora
t i o n ; n o p r e c i p i t a t e is o b t a i n e d on boi l ing, b u t on a d d i n g hydroch lo r i c acid, t h e 
soln. depos i t s p l a t in i c su lph ide , a n d b e c o m e s decolor ized . T h e p r e c i p i t a t i o n of 
p l a t i n i c su lph ide f rom t h e m o r e cone . soln. a t 15° t o 18° t h u s seems d u e t o t h e 
ac t i on of t h e l i be r a t ed h y d r o c h l o r i c ac id . H . SchifE f o u n d t h a t p o t a s s i u m p o l y -
SUlphide—or l iver of s u l p h u r — g i v e s a p r e c i p i t a t e w h ich dissolves w h e n boiled 
w i t h a n excess of t h e r e a g e n t . L . Crosnier s t u d i e d t h e ac t ion of m e t a l s u l p h i d e s 
o n p l a t i n i c ch lo r ide ; a n d A. Leva l lo i s f o u n d t h a t w h e n t h e h y d r a t e d chlor ide is 
h e a t e d w i t h lead, su lphide , i t is decolor ized , a n d furn ishes ye l low a n a s t o s m o s e d 
needles . O. B r u n c k f o u n d t h a t s o d i u m hyposu lph i t e co lours a soln. of p la t in ic 
ch lor ide d a r k red , a n d h y d r o c h l o r o p l a t i n o u s ac id is fo rmed , a n d some s u l p h u r is 
p r ec ip i t a t ed . A soln. c o n t a i n i n g 0-1 g r m . of p l a t i n u m p e r l i t re is in t ense ly coloured 
a t once b y t h e h y p o s u l p h i t e ; b u t a soln . w i t h O 0 1 g r m . p e r l i t re is coloured w h e n 
w a r m e d a n d v iewed in a l a y e r IO c m s . t h i c k . G. G e i t n e r found t h a t su lphurous 
acid decolor izes a soln. of p l a t i n i c ch lor ide , a n d if t h e decolor ized soln. be h e a t e d 
in a sea led t u b e a t 200°, p l a t i n i c su lph ide is f o rmed ; a t o r d i n a r y t e m p . , K . Bi rn-
b a u m f o u n d t h a t p l a t i n o u s ch lor ide is f o rmed a n d t h a t t h e chlor ine of t h a t com
p o u n d c a n b e rep laced b y t h e rad ic les H S O 3 , N H 4 S C 3 , e t c . Accord ing t o P . Ber th ie r , 
a soln. of p l a t i n i c ch lo r ide is v e r y r a p i d l y decolor ized b y soln. of p o t a s s i u m or 
a m m o n i u m su lph i t e , p a r t i c u l a r l y w h e n h e a t e d w i t h an excess of t h e su lph i t e , a 
w h i t e p r e c i p i t a t e is f o rmed wh ich dissolves in a n excess of w a t e r p a r t i c u l a r l y w h e n 
h e a t e d . T h e p r e c i p i t a t e f o r m e d in cold soln. is p r o b a b l y t h e ch lo rop la t in i t e . 
J . v o n l a e b i g obse rved t h a t w h e n a soln. of hyd roch lo rop l a t i n i c ac id is decolor ized 
b y s u l p h u r o u s ac id , a n d t r e a t e d w i t h a m m o n i a , p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e 
is f o r m e d — a n d s imi la r ly w i t h a m m o n i u m or p o t a s s i u m sulphi te . J . B . A. D u m a s 
sa id t h a t t h e a n h y d r o u s sa l t is inso luble in cone , su lphuric acid ; b u t , accord ing 
t o D . Vi ta l i , cone , s u l p h u r i c ac id a c t s o n h y d r a t e d p l a t in i c ch lor ide w i t h t h e evolu
t i o n of ch lo r ine , a n d t h e f o r m a t i o n of a yel low p r e c i p i t a t e . H . B . N o r t h found t h a t 
t h e p e n t a h y d r a t e is s p a r i n g l y so luble i n su lphuryl chlor ide . 

A . S m i t s obse rved t h a t m a g n e s i u m nitride r educes p la t in ic chlor ide t o t h e 
m e t a l . G. G o r e o b s e r v e d t h a t p l a t i n i c ch lor ide is s l igh t ly soluble in l iquid ammonia* 
a n d B . D i v e r s t h a t i t d issolves a n d r e a c t s w i t h a n a m m o n i a soln. of a m m o n i u m 
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n i t r a t e . W . P e t e r s showed t h a t a n h y d r o u s p l a t i n i c ch lor ide t a k e s u p 6 mols . of 
d r y a m m o n i a , a n d t h a t t h e r e su l t i ng h e x a m m i n e i n v a c u o loses a mo l . of a m m o n i a . 
R . S i lberberger found t h a t t h e p r e sence of p l a t i n u m sa l t s i n di l . soln. does n o t affect 
t h e p r e c i p i t a t i o n of bar ium su lphate b y t h e a d d i t i o n of b a r i u m ch lor ide ; i n cone , 
soln. s o m e p l a t i n i c sa l t m a y b e a d s o r b e d b y t h e p r e c i p i t a t e d b a r i u m s u l p h a t e . 
H . Vohl , a n d W . K n o p obse rved t h a t i n ac idic soln. p l a t i n u m sa l t s g ive a p r e c i p i t a t e 
of p l a t i n o u s su lph ide w h e n t h e y a r e t r e a t e d w i t h a soln. of s o d i u m t h i o s u l p h a t e — 
p a r t i c u l a r l y w i t h w a r m soln. ; a n d P . S c h o t t l a n d e r , a n d P . J o c h u m , t h a t in 
a m m o n i a c a l soln. , a c o m p l e x p l a t i n o u s a lka l i t h i o s u l p h a t e is f o rmed . M. C. L e a 
obse rved t h a t w i t h a n a m m o n i a c a l soln. of s o d i u m t h i o s u l p h a t e , a m m o n i u m 
c h l o r o p l a t i n a t e is first p r e c i p i t a t e d , a n d t h e n , w i t h h e a t i n g , t h e soln . b e c o m e s 
yel low, t h e n colourless , a n d finally wine - red . C. Lang lo i s o b s e r v e d t h a t tr i thionic 
acid g ives a b l ack p r e c i p i t a t e ; M. C. L e a , t h a t t e trath ionic ac id fo rms a wine - red 
soln. ; F . R a s c h i g , t h a t s u l p h a m i n i c ac id p r o d u c e s n o c h a n g e in a soln. of h y d r o -
ch lo rop la t in i c ac id ; a n d J . A . P a l m e r , t h a t a m m o n i u m t h i o c a r b o n a t e in 
a m m o n i a c a l soln . a l ong w i t h a m m o n i u m ch lor ide , g ives a p r e c i p i t a t e so luble in 
excess . H . R o s e , M. De lep ine , a n d G. a n d W . v a n D a m n o t e d t h a t w i t h a m m o n i a 
a p r e c i p i t a t e of a m m o n i u m c h l o r o p l a t i n a t e is f o r m e d in soln. of p l a t i n i c ch lo r ide , 
a n d t h a t t h e p r e c i p i t a t e is soluble in excess w h e n h e a t e d ; t h e p r e c i p i t a t e is a t t a c k e d 
b y ch lor ine ; 3 C l 2 + ( N H 4 ) 2 P t C J 6 ^ P t C l 4 + 8 H C l + N 2 . H . S t . C. Devi l l e a n d 
J . S. S t a s , S. M. J o r g e n s e n , a n d S. A . N o r t o n obse rved t h a t a m m o n i u m chloride 
s lowly fo rms a p r e c i p i t a t e w i t h t h e a q . soln. a t o r d i n a r y t e m p , or w h e n h e a t e d . 

T . C u r t i u s a n d I I . Schulz r e p r e s e n t e d t h e r e a c t i o n w i t h h y d r a z i n e : 2 P t C l 4 
+ N 2 H 4 . H 2 0 = = = 2 P t C l 2 + 4 H C l + N 2 + H 2 0 . E . K n o e v e n a g e l a n d E . E b l e r found 
t h a t h y d r a z i n e g ives a p r e c i p i t a t e in a n a m m o n i a c a l or feebly ac id ic soln. a n d 
h y d r o x y l a m i n e g ives a n i n c o m p l e t e p r e c i p i t a t i o n in a m m o n i a c a l soln. N . T a r u g i 
s t u d i e d t h e r e a c t i o n w i t h h y d r o x y l a m i n e ; a n d F . R e i t z e n s t e i n o b s e r v e d t h a t 
h y d r o x y l a m i n e g ives n o p r e c i p i t a t e w i t h a c y a n i d e soln . H . R o s e f o u n d t h a t 
p o t a s s i u m nitr i te p r e c i p i t a t e s p o t a s s i u m c h l o r o p l a t i n a t e f rom soln. of p l a t i n i c 
ch lor ide , a n d t h a t boi l ing t h e soln. p r o d u c e s n o f u r t h e r c h a n g e . H . P r e c h t , 
H . D . R o g e r s a n d M. H . B o y e o b s e r v e d t h a t a soln . of p l a t i n u m in a q u a regia 
c o n t a i n i n g a n excess of n i t r i c a c id fu rn i shes p lat in ic te trachlorobisdini trosyl -
chloride, [ P t ( N O C l ) 2 C l 4 ] — R . W e b e r r e c o m m e n d e d fuming n i t r i c ac id , a n d g a v e 
t h e fo rmu la P t C l 4 . N 2 O 3 C l 2 . H 2 O . S. M. J o r g e n s e n o b t a i n e d i t b y pa s s ing t h e 
v a p o u r s f rom a q u a reg ia i n t o a cone . soln. of h y d r o c h l o r o p l a t i n i c ac id , a n d d r y i n g 
t h e c r y s t a l s a t 100° ; a n d J . J . S u d b o r o u g h , b y t h e a c t i o n of n i t r o s y l ch lo r ide o n 
p l a t i n u m a t 100°. S. M. J o r g e n s e n sa id t h a t t h e ye l lowish-brown c rys t a l l i ne p o w d e r 
c o n t a i n s c u b i c fo rms . N o w a t e r is los t a t 100°, b u t s t r o n g e r h e a t i n g d e c o m p o s e s 
t h e sa l t l e av ing p l a t i n u m b e h i n d . T h e c r y s t a l s a r e v e r y de l iquescen t , a n d freely 
soluble i n "water. T h e sa l t d e c o m p o s e s in a q . soln . E . B a u d r i m o n t p r e p a r e d a 
complex with phosphorus pentachloride, namely, platinic tetrachlorodiphosphori-
chloride , [P t (PCl 5 ) 2 C1 4 ] . R . B o t t g e r obse rved t h a t phosphorus , a t o r d i n a r y t e m p . , 
does n o t d e c o m p o s e soln. of p l a t i n u m sa l t s , b u t A. C. C h r i s t o m a n o s o b s e r v e d t h a t 
a soln. of p h o s p h o r u s in e t h e r o r b e n z e n e g ives a p r e c i p i t a t e w i t h soln. of p l a t in i c 
ch lor ide . R . B o t t g e r o b s e r v e d t h a t p h o s p h i n e does n o t g ive a p r e c i p i t a t e w i t h 
soln. of p l a t i n i c sa l t ; o n t h e c o n t r a r y , P . K u l i s c h found t h a t w i t h p l a t i n i c ch lo r ide 
soln. , p h o s p h i n e g ives a l emon-ye l low p r e c i p i t a t e w h i c h soon b e c o m e s d a r k e r , 
a n d finally, d a r k b r o w n . R . E n g e l sa id t h a t s o m e p l a t i n o u s h y p o p h o s p h i t e is 
fo rmed . G. O d d o f o u n d t h a t a n h y d r o u s p l a t i n i c ch lo r ide is so luble in phosphory l 
chloride . L . V a n i n o , A . G u t b i e r , a n d A. G u t b i e r a n d G. H o f m e i e r o b s e r v e d t h a t 
h y p o p h o s p h o r u s ac id does n o t p r e c i p i t a t e p l a t i n u m . M. C. Lea , a n d A. A t t e r b e r g 
sa id t h a t w i t h hypophosph i te s p l a t i n i c ch lo r ide is r e d u c e d t o p l a t i n o u s ch lo r ide 
a n d , a d d e d A. S ieve r t s a n d M. Major , t h e m e t a l is n o t f o r m e d in h o t or co ld or in 
acidified soln. b u t w i t h v e r y di l . -soln. of p o t a s s i u m c h l o r o p l a t i n i t e , a n d a l a rge 
excess (1 : 120) of a w a r m soln. of s o d i u m h y p o p h o s p h i t e . A. S i eve r t s a n d E . P e t e r s 
o b s e r v e d t h a t a ye l lowish -b rown col loidal so ln . of p l a t i n u m is f o rmed . A . R o s e n -
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heirn a n d W . L e v y o b s e r v e d t h a t p l a t i n i c ch lo r ide a c t s on ly o n t h e es te r s of qu in -
q u e v a l e n t p h o s p h o r u s a n d n o t o n t h o s e of t e r v a l e n t p h o s p h o r u s ; w i t h e t h y l 
p h o s p h a t e , i t i n t e r a c t s t o f o r m tr iethyl p h o s p h a t e p lat inochlor ide , wh i l s t i t does 
n o t a c t o n e t h y l p h o s p h i t e . P l a t i n o u s ch lo r ide , o n t h e o t h e r h a n d , r e a c t s w i t h 
e s t e r s of p h o s p h o r o u s ac id , b u t n o t w i t h es te r s of p h o s p h o r i c ac id . C. Claus, a n d 
H . R o s e f o u n d t h a t s o d i u m p h o s p h a t e does n o t g ive a p r e c i p i t a t e w i t h cold or 
boi l ing soln. of p l a t i n i c ch lor ide . B . E . D i x o n s t u d i e d t h e a c t i o n of a lka l i phos 
p h a t e s o n h y d r o c h l o r o p l a t i n i c ac id i n a m m o n i a c a l soln. L . K a h l e n b e r g a n d 
J . V. S te in le r e p r e s e n t e d t h e r e a c t i o n w i t h arsen ic b y 3PtCl 4»}-4As-}-6H 20 
= 3 P t - [ - 2 A s 2 O 3 - I - 1 2 H C l . J . F . S imon , a n d R . B a r t e l s f o u n d t h a t ars ine g ives a 
b l a c k p r e c i p i t a t e w i t h soln. of p l a t in i c ch lo r ide . C. R e i c h a r d obse rved t h a t p o t a s 
s i u m hydroarsen i te p r e c i p i t a t e s p l a t i n i c a r s e n i t e f rom soln . of p l a t in i c sa l t s ; 
a n d T . T h o m s o n , t h a t s o d i u m arsenate g ives a l i gh t b r o w n p r e c i p i t a t e soluble 
in n i t r i c ac id . J . F . S imon , a n d R . B a r t e l s o b s e r v e d t h a t s t ib ine g ives a b lack 
p r e c i p i t a t e in soln . of p l a t i n i c ch lo r ide , a n d t h a t t h e p r e c i p i t a t e c o n t a i n s a n t i m o n y 
t r i o x i d e a n d p l a t i n u m , a n d poss ib ly a p l a t i n u m a n d a n t i m o n y c o m p o u n d is fo rmed . 
M. C. H a r d i n g found t h a t a di l . soln. of p l a t i n i c ch lor ide , a n d a n excess of ant i -
m o n i o u s ac id , g ives a d a r k b r o w n p r e c i p i t a t e c o n t a i n i n g p l a t i n u m a n d a n t i m o n y 
t r i ox ide . 

A c c o r d i n g t o E . H e y m a n n , w h e n a soln. of p l a t in i c ch lo r ide is t r e a t e d w i t h 
c a r b o n a t r o o m t e m p . , h y d r o l y t i c a b s o r p t i o n occurs ; a n d a r e d u c t i o n t o meta l l ic 
p l a t i n u m occurs a t 100°. E . H e y m a n n f o u n d t h a t t h e p l a t i n u m c o m p o u n d which 
is a d s o r b e d b y c a r b o n f rom a q . soln . of p l a t i n i c ch lo r ide , a t o r d i n a r y t e m p . , is 
p r o b a b l y a h y d r o l y s i s p r o d u c t , say , P t ( O H ) 4 , a t 100°, p l a t i n u m is ad so rbed . 
A c c o r d i n g t o Gr. Gore , coa l g a s , b u b b l e d t h r o u g h a soln . of p l a t i n i c ch lor ide , decom
poses o n l y a vcTy sma l l p r o p o r t i o n d u r i n g IO weeks ; t h e p r o d u c t s of c o m b u s t i o n also 
p r o d u c e on ly a s l igh t d e c o m p o s i t i o n . P . K o t h n e r , a n d H . E r d m a n n a n d P . K o t h n e r 
found t h a t ethylene, and «sobutylene have no action in the cold, whilst propylene, 
t r imethy lene , a n d a c e t y l e n e h a v e n o a c t i o n i n t h e co ld or a t 100°. I n t h e rep lace
m e n t of ch lo r ine a t o m s b y h y d r o c a r b o n rad ic les , c o m p o u n d s l ike p lat in ic t r imethy l -
chlor ide , (CH 3 ) 3 PtCl , a r e fo rmed . Acco rd ing t o K. G. Cox a n d C. W e b s t e r , t h i s c o m 
p o u n d h a s a b o d y - c e n t r e d c u b i c l a t t i c e w i t h <z = 1 0 5 2 A. , a n d 8 mols . pe r u n i t cell. 

F . O. Ph i l l i p s o b s e r v e d t h a t c a r b o n m o n o x i d e a c t s on cold a n d boil ing soln. of 
p l a t in i c ch lo r ide fo rming c a r b o n d i o x i d e ; n o p r e c i p i t a t e is fo rmed , b u t t h e soln. 
is r e d u c e d t o p l a t i n o u s ch lor ide , a n d if t h e a c t i o n is c o n t i n u e d for d a y s or weeks, 
t h e m e t a l is p r e c i p i t a t e d . I . S a n o o b t a i n e d a col loidal soln. b y t h e a c t i o n of c a rbon 
m o n o x i d e . G. Gore a lso o b t a i n e d a ye l low p r e c i p i t a t e o n pas s ing a m i x t u r e of 
c a r b o n m o n o x i d e a n d d iox ide t h r o u g h a soln. of p l a t i n i c ch lo r ide for 2 or 3 d a y s . 
A t 140°, W . M a n c h o t a n d E . E n k sa id t h a t p l a t i n o u s d i c a r b o n y l d ichlor ide 
is fo rmed (q.v.). 

J . H a i d l e n a n d K. F r e s e n i u s sa id t h a t p o t a s s i u m c y a n i d e w i t h soln. of p la t in ic 
ch lor ide g ive a p r e c i p i t a t e of p l a t i n i c c y a n i d e , so luble in a n excess ass is ted b y h e a t ; 
t h e p r e c i p i t a t e is d e c o m p o s e d b y ac ids . O. Claus , a n d H . Rose found t h a t unl ike 
t h e p a l l a d i u m sa l t , p l a t i n i c ch lo r ide does n o t r e a c t w i t h mercur ic cyanide . H . R o s e 
obse rved t h a t p o t a s s i u m ferrocyanide g ives a p r e c i p i t a t e of p o t a s s i u m chloro-
p l a t i n a t e , a n d C. Claus , t h a t p o t a s s i u m fe r rocyan ide gives a d a r k green l iquid, 
a n d p o t a s s i u m ferr icyanide p r o d u c e s a d i r t y b rowni sh -g reen colour . C. L u ^ k o w 
sa id t h a t n o p r e c i p i t a t i o n occurs w i t h t h e f e r rocyan ide or f e r r icyan ide a n d 
0-OSiV-PtCl4 ; a n d R . M e l d r u m o b s e r v e d n o r e a c t i o n w i t h t h e fe r r icyanide in cold 
or h o t , ac id ic o r a lka l ine soln . ; b u t t h e f e r rocyan ide p r o d u c e s a p r e c i p i t a t e in 
1 p e r c e n t . soln. a n d t h e p r e c i p i t a t e b e c o m e s d a r k g reen w h e n boiled, a n d i t is 
b l a c k e n e d b y a m m o n i a ; a 0-2 pe r c e n t . BoIn., w h e n boi led wi th a few d r o p s of t h e 
f e r rocyan ide , g ives a d a r k g r e e n , a l m o s t b l ack , co lo ra t ion . W h e n boiled w i t h a n 
excess of t h e f e r rocyan ide , a g r een p r e c i p i t a t e is f o rmed w h i c h becomes ol ive-green 
a n d finally ye l low w h e n i t is t r e a t e d w i t h a m m o n i a ; t h e a d d i t i o n of m o r e ferro
c y a n i d e p r o d u c e s a ye l low soln. T h e g reen p r e c i p i t a t e dissolves in hydroch lo r ic 
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ac id t o g ive a n ind igo-b lue soln. , a n d t h i s r e a c t i o n enab le s 1 p a r t of p l a t i n u m i n 
1000 p a r t s of soln. t o be d e t e c t e d . D . Vi ta l i n o t e d t h a t i n a m m o n i a c a l soln . of 
p l a t i n u m chlor ide p o t a s s i u m fe r rocyan ide a n d fe r r i cyan ide g ive ye l low p r e c i p i t a t e s 
of p o t a s s i u m ch lo rop l a t i na t e , w i t h a r e d soln. i n t h e fo rmer case, a n d a g r e e n so ln . 
i n t h e l a t t e r case . E . H . Miller a n d J . A. M a t h e w s , a n d F . v a n D y k e Cruser a n d 
E . H . Miller obse rved t h a t p o t a s s i u m c o b a l t i c y a n i d e g ives n o p r e c i p i t a t e w i t h 
10 pe r cen t . soln. of h y d r o c h l o r o p l a t i n i c ac id or s o d i u m c h l o r o p l a t i n a t e . C. Claus , 
a n d H . R o s e sa id t h a t p o t a s s i u m t h i o c y a n a t e d a r k e n s a soln. of p l a t i n i c ch lor ide 
owing t o t h e f o r m a t i o n of a v e r y soluble t h i o c y a n a t e . T h e r e a c t i o n -was s t u d i e d 
b y G. B . B u c k t o n . F . W . Cla rke a n d M. E . O w e n s found t h a t a n a lcohol ic soln. of 
p l a t in i c ch lor ide gives a pa l e buff p r e c i p i t a t e w i t h p o t a s s i u m c y a n a t e . 

A. E . D u n s t a n , a n d A . E . D u n s t a n a n d L . Cleaver ley obse rved t h a t benzof lavol 
fo rms a c o m p l e x s a l t : ( C 2 I H 1 7 O 2 N ) 4 H 2 P t C l 6 ; G. T . M o r g a n a n d F . M. G. M i c k l e t h w a i t 
o b t a i n e d a c o m p l e x w i t h c u m a r i n , ( C 3 6 H 2 4 O 8 ) H 2 P t C l 6 ^ H 2 O ; A. v o n B a e y e r a n d 
V. Villiger, w i t h c i n n a m a l d e h y d e , a n d b e n z y l i d e n e a c e t o n e ; a n d A . R o s e n h e i m a n d 
co-workers , w i t h e t h y l a c e t o a c e t a t e , a n d a c e t y l a c e t o n e . Acco rd ing t o F . C. Ph i l l ips , 
c a r b o n y l s u l p h i d e g ives a b l ack co lo ra t ion w i t h p l a t i n i c c h l o r i d e ; m e t h y l 
h y d r o s u l p h i d e , a ye l lowish -b rown p r e c i p i t a t e , a n d m e t h y l s u l p h i d e , a p a l e ye l low 
p r e c i p i t a t e , wh ich , acco rd ing t o P . C. R a y a n d P . C. Mukher j ee , is P t C l 3 . 2 ( C H 3 ) 2 S . 
M. Dele-pine obse rved t h a t a p r e c i p i t a t e is p r o d u c e d b y soln. of t h i o c a r b a m a t e s . 
A. W . H o f m a n n s t u d i e d t h e a c t i o n of t h i o a c e t a m i d e , a n d A. B e h a l a n d E . Choay , 
t h e a c t i o n of c h l o r a l i m i d e . C. V i n c e n t obse rved t h a t d i m e t h y l a m i n e g ives a n o r a n g e -
yel low p r e c i p i t a t e w i t h cone . soln . of p l a t in i c ch lo r ide ; t r i m e t h y l a m i n e , a ye l low 
p r e c i p i t a t e ; a n d d ipropylamine , n o p r e c i p i t a t e . G. M a r t i n a obse rved n o p rec ip i 
t a t i o n w i t h p h e n y l h y d r a z i n e . W . H a m p e found t h a t t h e sa l t is s l igh t ly so luble in 
d r y e t h e r , a n d a lso i n a b s o l u t e a l c o h o l . A. R o s e n h e i m a n d W . L o w e n s t a m m , 
W . E i d m a n n , a n d W . C. Zeise found t h a t p l a t i n i c ch lo r ide is so lub le in a l coho l . 
P . S c h u t z e n b e r g e r e v a p o r a t e d a soln. of p l a t i n i c ch lo r ide in a b s o l u t e a lcoho l a t 
o r d i n a r y t e m p , in v a c u o ove r s u l p h u r i c ac id a n d o b t a i n e d p l a t i n i c t e t r a c h l o r o b i s -
e t h y l a l c o h o l a t e , I P t ( C 2 H 5 O H ) 2 C l 4 ] . E . B i i l m a n n obse rved t h a t a l ly l a l c o h o l does 
n o t r e d u c e boi l ing soln. of p l a t i n i c ch lo r ide . W . C. Zeise o b s e r v e d t h a t p l a t i n i c 
ch lor ide is so luble in e t h e r , b u t A. R o s e n h e i m a n d W . L o w e n s t a m m , a n d 
R . W i l l s t a t t e r sa id t h a t i t is inso luble in e the r . F . Myl ius a n d C. H i i t t n e r o b s e r v e d 
t h a t w h e n e t h e r is s h a k e n u p w i t h a n a q . soln. , on ly a t r a c e of p l a t i n i c ch lo r ide 
dissolves in t h e e the rea l l ayer . W . C. Zeise, W . E i d m a n n , A. R o s e n h e i m a n d 
co-workers , a n d A. N a u m a n n f o u n d t h a t a n h y d r o u s p l a t i n i c ch lo r ide is so luble in 
a c e t o n e ; A. R o s e n h e i m a n d W . L o w e n s t a m m , soluble in a c e t y l a c e t o n e ; a n d 
A. N a u m a n n , s l ight ly soluble in m e t h y l a c e t a t e . C. Claus , a n d H . R o s e o b s e r v e d 
n o r e a c t i o n b e t w e e n l e a d a c e t a t e a n d soln. of p l a t i n i c ch lor ide ; H . R o s e , t h a t 
o x a l i c a c i d g ives no p r e c i p i t a t e ; C. Claus , t h a t t a n n i n a c t s n e i t h e r in cold n o r 
in h o t soln. ; X . A. H o f m a n n a n d D . S t r o m , t h a t t e t r a f o r m a l t r i s a z i n e g ives a n 
i n t ense ye l low co lo ra t ion ; A. C. Ne i sh , t h a t m - n i t r o b e n z o i c a c i d g ives n o p rec ip i t a 
t i o n ; a n d M. W u n d e r a n d V. T h u r i n g e r , t h a t d i m e t h y l g l y o x i m e is n o t a s u i t a b l e 
p r e c i p i t a n t for q u a n t i t a t i v e w o r k . E . B e c k m a n n a n d W . G a b e l r e p o r t e d t h e 
h y d r a t e d ch lor ide t o b e so lub le i n q u i n o l i n e . W . D . B a n c r o f t f o u n d t h a t p l a t i n i c 
chlor ide g ives a p r e c i p i t a t e w i t h g e l a t i n , b u t n o t w i t h a g a r - a g a r ; K . K r u i s , t h a t 
a n i l i n e b l a c k is fixed o n fibres b y p l a t i n i c ch lo r ide ; J . M u r r a y , t h a t b lue v e g e t a b l e 
c o l o u r s a r e t u r n e d g reen b y p l a t i n i c c h l o r i d e ; a n d V. M a r t i n a n d , t h a t a soln . of 
p l a t in i c ch lor ide a c t s c a t a l y t i c a l l y l ike a n o x y d a s e . E . W e d e k i n d o b s e r v e d t h a t 
a colloidal soln. of z i r c o n i u m s i l i c ide g r a d u a l l y p r o d u c e s a p r e c i p i t a t e w i t h soln . 
of p l a t i n i c ch lor ide ; a n d C. Claus , t h a t borax does n o t g ive a p r e c i p i t a t e in 
cold or in boi l ing soln. E . Mul ler a n d W . S t e i n t i t r a t e d t h e soln. e l e c t r o m e t r i c a l l y 
with titanous chloride. 

F . R e i t z e n s t e i n obse rved t h a t s o d i u m a-yrifl.lgft.Tifi does n o t r e a c t w i t h c y a n i d e 
soln. of p l a t i n u m sa l t s , a n d s imi la r ly also w i t h z i n c d u s t . O. Lioew f o u n d t h a t 
h y d r o c h l o r o p l a t i n i c ac id a n d z i n c frwifllgftiwi f o r m m e r c u r y h y d r i d e . G. a n d W . v a n 

a-yrifl.lgft.Tifi
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D a m obse rved t h a t a d r o p of m e r c u r y causes t h e evo lu t i on of a m m o n i a f rom soln. 
of p l a t i n i c a lky l aminoch lo r ide s . A. Merge t s t u d i e d t h e a c t i o n of m e r c u r y v a p o u r . 
F . Myl ius a n d O. F r o m m f o u n d t h a t t i n g a v e a b l ack or ye l lowish-brown 
p r e c i p i t a t e ; a n d l ead p r e c i p i t a t e s a p l a t i n u m - l e a d a l loy. H . R o s e observed 
t h a t soln . of p l a t i n i c ch lo r ide w i t h p o t a s s i u m hydrox ide g ive a p r e c i p i t a t e of 
p o t a s s i u m c h l o r o p l a t i n a t e , w h i c h dissolves if a l a rge excess of a lka l i is p resen t , 
a n d t h e m i x t u r e is w a r m e d . F . R e i t z e n s t e i n o b s e r v e d t h a t s o d i u m h y d r o x i d e 
g ives n o p r e c i p i t a t e in c y a n i d e soln . of p l a t i n u m sa l t s . D . Vi ta l i obse rved t h a t 
Silver ox ide d e c o m p o s e s soln . of p l a t in i c ch lor ide comple t e ly . Accord ing t o 
H. Rose, potassium carbonate or hydrocarbonate gives a precipitate with soln. of 
p l a t i n i c ch lo r ide , a n d t h e p r e c i p i t a t e is inso lub le in a n excess ; s o d i u m c a r b o n a t e 
d o e s n o t g ive a p r e c i p i t a t e a t o r d i n a r y t e m p . , b u t w i t h a p r o l o n g e d boi l ing sod ium 
p l a t i n a t e is f o r m e d ; c a l c i u m h y d r o x i d e fo rms a ye l lowish -whi t e p r ec ip i t a t e , 
especia l ly i n sun l igh t , a n d b a r i u m c a r b o n a t e g ives n o p r e c i p i t a t e in t h e cold or 
w i t h boi l ing soln . J . F . W . He r sche l s t u d i e d t h e a c t i o n of l i m e - w a t e r on t h e soln. 
e x p o s e d t o l igh t . W . K w a s n i k f o u n d t h a t b a r i u m d i o x i d e r educes a m i x t u r e of 
p l a t i n i c ch lor ide a n d si lver c h l o r o p l a t i n a t e t o m e t a l , b u t n o t so w i t h hydroch lo ro -
p l a t i n i c ac id . K . B i r n b a u m n o t e d t h a t s i lve r c h l o r i d e is r ead i ly d isso lved in cone, 
soln . of p l a t i n i c ch lor ide , a s n e a r l y n e u t r a l a s poss ible , b u t is r ecove red u n c h a n g e d 
o n e v a p o r a t i n g t h e soln. C. Olaus, a n d A. Commai l l e obse rved t h a t s i lve r n i t r a t e 
g ives a ye l low p r e c i p i t a t e of s i lver c h l o r o p l a t i n i t e . F . W . Cla rke found t h a t w i th 
Silver fluoride t h e r e is a r e a c t i o n : P t C l 4 - + - 4 A g F - K 2 H 2 0 = P t 0 2 - h 4 A g C l + 4 H F , 
a n d w i t h s i lver n i t r a t e s o m e n i t r i c ac id is f o r m e d . H . Grerresheim obse rved t h a t 
w i t h a soln. of Mi l lon ' s b a s e , H g O H . N H . H g C l , i n h y d r o c h l o r i c ac id , a m m o n i u m 
c h l o r o p l a t i n a t e is p r e c i p i t a t e d . C. Claus , a n d A . Commai l l e obse rved a redd ish 
p r e c i p i t a t e w i t h m e r c u r o u s n i t r a t e soln. C. T . Ba r foed obse rved t h a t s t a n n o u s 
Chlor ide co lours soln. of p l a t i n i c s a l t s a d e e p r e d d i s h - b r o w n , a n d af ter a t i m e t h e 
soln . is decolor ized as a g e l a t i n o u s p r e c i p i t a t e is f o rmed . R . R u e r obse rved t h a t 
w i t h cone . soln . t h e p r e c i p i t a t e is b r o w n , a n d w i t h v e r y di l . soln. , i t is yel low ; 
a n d G. A. H u l e t t o b t a i n e d ye l low co lo ra t ions w i t h v e r y di l . soln. L . W o h l e r a n d 
A. Spenge l f o u n d t h a t t h e r e d co lour is d e v e l o p e d b y t h e p re sence of e the r , or b e t t e r 
still , of e t h y l a c e t a t e ; i t is n o t c o n d i t i o n e d b y t h e f o r m a t i o n of p l a t i n o u s chloride, 
b u t r a t h e r b y t h e f o r m a t i o n of col loidal p l a t i n u m — v i d e p u r p l e of C a s s i u s — 3 . 23 , 11 ; 
7 . 46, 14. K. Mul ler a n d W . S t e i n t i t r a t e d t h e soln . e l ec t rome t r i ca l ly w i t h s t a n n o u s 
ch lor ide . M. F r e n k e l s a id t h a t n o p r e c i p i t a t e is p r o d u c e d b y p o t a s s i u m c h r o m a t e 
in soln. of p l a t i n i c ch lo r ide . O. W . G ibbs o b t a i n e d a ser ies of c o m p l e x p la t in ic 
m o l y b d a t e s b y t h e a c t i o n of p l a t i n i c ch lor ide o n soln . of a m m o n i u m m o l y b d a t e ; 
a n d c o m p l e x p l a t i n i c t u n g s t a t e s , w h e n s o d i u m t u n g s t a t e is used . F . W . O. de 
Coninck o b s e r v e d t h a t di l . soln. of u r a n o u s s u l p h a t e a n d m a n g a n o u s s u l p h a t e do 
n o t a c t on soln . of c h l o r o p l a t i n a t e s in d a r k n e s s o r in diffuse d a y l i g h t ; in sunl ight , 
t h e u r a n o u s s u l p h a t e is ox id i zed t o u r a n i c s u l p h a t e , a n d a basic s u l p h a t e whi ls t 
p l a t i n o u s ch lo r ide is fo rmed . A m i x t u r e of m a n g a n o u s c h l o r i d e a n d p la t in ic chlor ide 
g a v e n o p r e c i p i t a t e af ter s t a n d i n g 6 m o n t h s . E . H . Miller found p la t in i c chlor ide use
ful a s a n e x t e r n a l i n d i c a t o r in t h e t i t r a t i o n of m a n g a n e s e o r zinc sa l t s wi th p o t a s s i u m 
fe r rocyan ide ; i t fu rn ishes a n e m e r a l d - g r e e n co lo ra t ion . J . W a g n e r obse rved t h a t t h e 
r e ac t i on b e t w e e n p e r m a n g a n a t e a n d a n o x a l a t e is acce le ra ted b y p la t in i c chlor ide . 
J . M u r r a y o b s e r v e d t h e d e c o m p o s i t i o n of p l a t i n i c ch lor ide b y m a g n e t i z e d i r o n . 
H . R o s e sa id t h a t f errous s u l p h a t e does n o t a c t on soln. of p l a t in i c chlor ide or 
s u l p h a t e e v e n a f t e r a l ong t i m e , b u t s o m e r e d u c t i o n occurs w i t h t h e n i t r a t e . 
R . Chenev ix , a n d H . R o s e f o u n d t h a t a m i x t u r e of p la t in ic a n d mercu r i c chlor ides 
is s lowly r e d u c e d b y fe r rous s u l p h a t e , b u t r a p i d l y if some p l a t i n o u s chlor ide is also 
p resen t . R . W . M a h o n e m p l o y e d a soln . of p l a t in i c ch lor ide c o n t a i n i n g 0-05 g r m . 
of p l a t i n u m p e r l i t r e a n d 34 g r m s . of me rcu r i c ch lor ide a s i n d i c a t o r in t h e t i t r a t i o n 
of i r o n b y s t a n n o u s ch lo r ide . T h e l a t t e r in t h e p resence of t h i s soln. r educes t h e 
i ron t o t h e fe r rous s t a t e , a n d t h e n p r e c i p i t a t e s a d a r k c loud of m e r c u r o u s chlor ide 
m i x e d w i t h p l a t i n u m . 
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W . J . P o p e a n d S. J . P e a c h e y p r e p a r e d t r imethy l p lat in ic chlor ide , (CHg) 3 PtCl , 
b y t h e a c t i o n of hydroch lo r i c ac id on t h e h y d r o x i d e ; or b y t r e a t i n g t h e ch lo r ide 
o r s u l p h a t e w i t h p o t a s s i u m ch lor ide . 

Li. P i g e o n r e p o r t e d t h a t a m a s s of r e d d i s h - b r o w n c r y s t a l s of h y d r o p e n t a c h l o r o -
plat in ic ac id , H C l . P t C l 4 . 2 H 2 0 , or H P t C l 5 . 2 H 2 O , is f o r m e d w h e n t h e h e x a h y d r a t e 
of h y d r o h e x a c h l o r o p l a t i n i c ac id is h e a t e d in v a c u o i n t h e p resence of p o t a s s i u m 
h y d r o x i d e for 2 or 3 d a y s o n a w a t e r - b a t h . T h e h e a t of f o r m a t i o n (P tCl 4 , H C l . 2 H 2 O ) 
= 10-46 CaIs. A. Miolat i a n d I . Bel lucci cons ide red t h a t t h e a l leged h y d r o p e n t a -
ch lo rop la t in ic ac id is rea l ly h y d r o x y p e n t a c h l o r o p l a t i n i c ac id , H 2 P t ( O H ) C l 5 — v i d e 
infra. 

Accord ing t o L . P igeon , if cone , s u l p h u r i c ac id be a d d e d t o a cold, c o n e , h y d r o 
chlor ic ac id soln. of p l a t i n i c ch lor ide , yel low, c rys t a l l i ne hydrohexach lorop la t in ic 
acid, or simply hydrochloroplatinic acid, H 2 PtC l 6 . 4H 2 0 , is precipitated. The 
tetrahydrate c a n be filtered off a n d d r i e d o n po rce l a in t i l es . T h e o r d i n a r y fo rm of 
t h i s ac id is t h e hexahydrate, H 2 P t C l 6 . 6 H 2 O . R . E n g e l s h o w e d t h a t t h e d e c a h y d r a t e d 
p la t in ic ch lor ide of C. H . D . B o d e k e r , I I . L a w r o w , a n d M. Protopoff is p r o b a b l y 
t h e h e x a h y d r a t e d ac id—v ide supra. S. M. J o r g e n s e n , R . E n g e l , a n d L . P i g e o n 
m a d e s o m e o b s e r v a t i o n s on t h e c o n s t i t u t i o n . L . F . Ni l son r e p r e s e n t e d i t b y 
(H.C1 : Cl)2== P t = C l 2 - O H 2 O ; R . E n g e l , ( P t C l 4 . 2 H 2 0 ) 2 ( H C 1 . 2 H 2 0 ) ; a n d JL. P igeon , 
P t C l 4 ( H C l . 2 H 2 O ) 2 . 2 H 2 O . J . J . Berze l ius showed t h a t t h e a q . so ln . r e a c t s ac id ic 
t o l i t m u s . J . T h o m s e n showed t h a t t h e ac id is d ibas ic , a n d fo rms d o u b l e sa l t s 
w i t h t h e bases . T h e h e a t s of n e u t r a l i z a t i o n of a n eq . of t h e ac id w i t h 2, 4, a n d 
6 eq . of N a O H — n a m e l y , 27-216, 27-24O, a n d 27-336 CaIs .—are c h a r a c t e r i s t i c of 
s t r o n g ac ids . P . K la son , a n d P . W a l d e n also showed t h a t t h e p r o p e r t i e s of t h e 
soln. agree w i t h t h e d i b a s i c i t y of t h e ac id . L . Spiegel d i scussed t h e e lec t ron ic 
s t r u c t u r e . 

A n a q . soln. of h y d r o c h l o r o p l a t i n i c ac id w a s p r e p a r e d b y N . A E . Millon, by 
d issolv ing s p o n g y p l a t i n u m i n cone , a q u a reg ia , t h e excess of n i t r i c a c i d can be 
r e m o v e d b y successive a d d i t i o n s of h y d r o c h l o r i c ac id a n d e v a p o r a t i o n s . T h e 
p resence of a t r a c e of n i t r o u s ac id is necessa ry for t h e d i s so lu t ion of t h e p l a t i n u m . 
A m i x t u r e of n i t r i c ac id , free f rom n i t r o u s ac id , a n d p o t a s s i u m c h l o r a t e h a s n o 
a c t i o n on s p o n g y p l a t i n u m e v e n a t 125° ; n o r is s p o n g y p l a t i n u m a t t a c k e d b y a 
cold m i x t u r e of suff ic ient ly-di luted h y d r o c h l o r i c ac id a n d purif ied n i t r i c ac id , b u t 
t h e a t t a c k p roceeds s lowly on a d d i n g p o t a s s i u m n i t r i t e . H . L). R o g e r s a n d 
M. H . J3oye sa id t h a t a p l a t i n i c n i t ro sy lch lo r ide is f o r m e d if a v e r y l a rge excess of 
a q u a regia is e m p l o y e d , a n d R . W e b e r , if f u m i n g n i t r i c ac id be u s e d . T h e excess 
of n i t r i c ac id w a s r e m o v e d by R . W e b e r , F . S t o l b a , e t c . , b y r e p e a t e d e v a p o r a t i o n 
w i t h hyd roch lo r i c ac id . 

K . S e u b e r t r e c o m m e n d e d c l e a n i n g p l a t i n u m s c r a p s with, bo i l ing h y d r o c h l o r i c a c i d , 
a n d t h e n d i s s o l v i n g t h e m in a q u a regia. c o n t a i n e d in a l a r g e f lask, a n d k e p t w a r m for 
a b o u t 3 d a y s . T h e so ln . w a s t h e n e v a p o r a t e d t o free i t f r om t h e e x c e s s of n i t r i c a c i d ; 
soda - lye a d d e d u n t i l t h e so ln . r e a c t s a l k a l i n e ; a n d t h e l i q u i d bo i led for a l o n g t i m e t o 
d e c o m p o s e t h e h y p o c h l o r i t e s ; s o m e a l coho l a d d e d , t h e n h y d r o c h l o r i c a c i d , a n d t h e 
m i x t u r e f i l tered t o r e m o v e t h e o l ive -greon p r e c i p i t a t e -which -was m a i n l y i r i d i u m c h l o r i d e . 
T h e p l a t i n u m w a s p r e c i p i t a t e d a s a m m o n i u m c h l o r o p l a t i n a t e , i g n i t e d , a n d t h e r e s i d u e 
bo i l ed s e v e r a l t i m e s -with d i l . h y d r o c h l o r i c a c i d , t h e n w a s h e d b y d e c a n t a t i o n w i t h h o t w a t e r , 
a n d t h e r e s i d u e d i g e s t e d w i t h a q u a r eg i a , d i l u t e d -with 2 vo l s , of -water, a n d k e p t w a r m 
o n a w a t e r - b a t h for 12 h r s . T h e so ln . w a s e v a p o r a t e d i n a s low c u r r e n t of c h l o r i n e , w i t h 
f r e q u e n t a d d i t i o n s of h y d r o c h l o r i c a c i d t o d r i v e off t h e n i t r i c a c i d . 

I J . P igeon , a n d W . D i t t m a r a n d J . M c A r t h u r d i sso lved t h e s p o n g y p l a t i n u m i n 
hyd roch lo r i c ac id t h r o u g h w h i c h a c u r r e n t of ch lo r ine w a s p a s s e d for 12 h r s . 
T h e excess of ch lor ine w a s r e m o v e d f r o m t h e c lea r l iqu id b y e v a p o r a t i o n . 
E . V. Z a p p i d issolved p l a t i n u m in a m i x t u r e of cone , h y d r o c h l o r i c a n d chlor ic ac id . 
P . R u d n i c k , a n d P . R u d n i c k a n d R . D . Cooke ox id ized w i t h cone , h y d r o g e n d iox ide . 
H . C. P . W e b e r o b t a i n e d a soln . of h y d r o c h l o r o p l a t i n i c ac id b y d i s so lv ing s p o n g y 
or s c r a p p l a t i n u m in a q u a regia , r e m o v i n g t h e excess of ac id b y n e u t r a l i z a t i o n o r 
e v a p o r a t i o n , a n d r e d u c i n g t h e soln. w i t h a lka l i f o r m a t e or z inc . T h e p r e c i p i t a t e d 
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p l a t i n u m is w a r m e d w i t h a l i t t l e di l . hyd roch lo r i c ac id in o rde r t o r e m o v e i ron, a n d 
is t h e n t r a n s f e r r e d t o t h e e lec t ro ly t i c a p p a r a t u s , w h e r e i t is w a s h e d a n d a f t e rwards 
cove red w i t h cone , h y d r o c h l o r i c ac id . T h e e lec t rodes a r e c o m p o s e d of shee t 
p l a t i n u m . T h e p r e c i p i t a t e d p l a t i n u m t h u s fo rms t h e a n o d e of a n e lec t ro ly t ic cell. 
O n c o n c e n t r a t i n g t h e soln. of h y d r o c h l o r o p l a t i n i c ac id r e su l t ing f rom t h e electrolysis , 
a sma l l q u a n t i t y of ch lo r ine is i n t r o d u c e d i n o r d e r t o e n s u r e t h e absence of p l a t i n o u s 
c o m p o u n d s . H . P r e c h t desc r ibed t h e p r e p a r a t i o n of h y d r o c h l o r o p l a t i n i c ac id f rom 
p l a t i n u m res idues . L . N . V a u q u e l i n pa s sed ch lo r ine i n t o w a r m w a t e r con t a in ing 
a m m o n i u m c h l o r o p l a t i n a t e i n suspens ion un t i l al l t h e a m m o n i a is d e c o m p o s e d — 
t h e r e is h e r e a poss ib i l i ty of f o rming exp los ive n i t r o g e n ch lo r ide . L . P i g e o n employed 
t h i s p rocess . 

O n s lowly e v a p o r a t i n g t h e soln. of h y d r o c h l o r o p l a t i n i c ac id p r e p a r e d b y one 
of t h e s e p roces se s—say o v e r c a l c i u m ox ide a n d cone , s u l p h u r i c ac id a s r e c o m m e n d e d 
b y R . W e b e r — b r o w n i s h - r e d , de l i quescen t c r y s t a l s of t h e h e x a h y d r a t e a r e fo rmed . 
H . W . H a k e sa id t h a t t h e m a x i m u m q u a n t i t y of w a t e r a b s o r b e d d u r i n g a few d a y s ' 
e x p o s u r e t o a t m o s p h e r i c a i r a m o u n t s t o 47-82 p e r c e n t . — i . e . H 2 P t C l 6 . 2 1 H 2 O . 
R . E n g e l sa id t h a t t h e s a l t is r e l a t i ve ly s t a b l e . W h e n h e a t e d , i t loses h y d r o g e n 
ch lor ide a n d w a t e r , a n d t h e n s o m e ch lo r ine is g iven off a n d p l a t i n o u s chlor ide is 
f o rmed . H . Topsoe o b s e r v e d t h a t s o m e h y d r o g e n ch lo r ide , a n d ch lor ine a r e lost 
a t 110°, a n d , a d d e d J . J . .Berzelius, a t a h i g h e r t e m p . , p l a t i n o u s ch lor ide a n d 
p l a t i n u m a r e fo rmed . A c c o r d i n g t o TJ. P igeon , n o p l a t i n o u s ch lo r ide is fo rmed 
w h e n t h e h y d r o c h l o r o p l a t i n i c ac id is h e a t e d 5 h r s . i n v a c u o a t 170° ; a t 280°, a 
sma l l p r o p o r t i o n of p l a t i n o u s ch lo r ide is fo rmed , b u t m o r e is p r o d u c e d a t 358°. 
W h e n h e a t e d in v a c u o i n t h e p re sence of p o t a s s i u m h y d r o x i d e , t h e first p r o d u c t 
of t h e a c t i o n is H P t C l 5 . 2 H 2 O , a n d a f t e r w a r d s p l a t i n o u s ch lor ide a p p e a r s . T h e 
h e a t of f o r m a t i o n ( 2 H C 1 . 6 H 2 0 , P tC l 4 )—20-46 CaIs. , (HC1.4H. ,0 , H P t C l 5 . 2 H 2 O ) 
— lOOO CaIs., a n d (P tC l 4 , 2HCl ) -=24-8 CaIs. ; t h e h e a t of soln. is 4-34 CaIs. 
J . T h o m s e n g a v e ( P t , Cl4 , 2HCl , Aq.) ^ 8 4 - 6 2 CaIs . ; ( P t , O 2 , GHCl, Aq.) = 64-06 CaIs. 
Y . S h i b a t a a n d K . I l a r a i , a n d R . S a m u e l a n d A. R . Despande . s t u d i e d t h e a b s o r p t i o n 
s p e c t r u m . 

K . S e u b e r t said t h a t t h e a q . soln. of t h e purif ied sa l t is golden-yel low, a n d 
J . J . Berze l ius a d d e d t h a t if s o m e i r i d i u m sa l t is p r e s e n t , t h e colour m a y be reddish-
yel low, or b r o w n . Acco rd ing t o A. H a n t z s c h , eq . soln . of hyd roch lo rop l a t i n i c acid 
a n d of s o d i u m c h l o r o p l a t i n a t e , c o n t a i n i n g t h e c o m p l e x P t C l 6 " - i o n , in t h e s a m e 
so lven t , a r e op t i c a l l y i d e n t i c a l — t h a t is, t h e y show t h e s a m e a b s o r p t i o n s p e c t r u m , 
a n d t h e m o l e c u l a r a b s o r p t i o n is i n d e p e n d e n t of t h e degree of ion iza t ion . The 
l igh t a b s o r p t i o n of t h e ac id a n d of t h e sa l t is a lso unaffec ted b y changes of t e m 
p e r a t u r e . T h e so lven t d o e s n o t a p p e a r t o exerc ise a n y influence on t h e abso rp t ion 
in t h e b lue a n d v io le t p a r t s of t h e s p e c t r u m , b u t does so t o a v e r y s l ight e x t e n t in 
t h e g reen a n d u l t r a -v io l e t . T h e t e m p , coeff. of t h e a b s o r p t i o n s p e c t r u m is v e r y 
smal l . F . K o h l r a u s c h o b s e r v e d t h a t t h e b e h a v i o u r of soln. of hyd roch lo rop la t i n i c 
ac id in l igh t r e semble s t h a t of so ln . of p l a t i n i c ch lor ide—v ide sujtra. 

T h e e lec t r ica l c o n d u c t i v i t y of soln . of 0 - I i V - H 2 P t C l 6 changes in l ight owing t o 
h y d r o l y s i s ; b u t m o r e c o n e . so ln . a r e s t a b l e , a n d a r e n o t affected b y l ight . A 
f r e sh ly -p repa red soln. w i t h 0-0002 g r a m - e q u i v a l e n t p e r l i t re had an eq. con
d u c t i v i t y 380, a n d w h e n h y d r o l y z e d in l igh t , 1048, showing t h a t all t h e chlor ine 
is p r o b a b l y p r e s e n t a s h y d r o c h l o r i c ac id . J . A . P r i n s a n d A. F o n t e y n e s t u d i e d 
t h e X - r a y diffract ion of a q . soln . T h e eq . conduc t iv i t i e s , A, of soln. of t h e following 
c o n c e n t r a t i o n i n g r a m - e q u i v a l e n t s p e r l i t re , a t 18°, were : 

0 0 0 0 2 i V - O-OOIJV- 0 0 0 2 2 V - O OliV- O IJV- O 37iV- 0 - 8 8 A - 2 0 5 i V -
A / N o t insola ted . 380 367 362 352 325 302 265 155 
"\ l n s o l a t e d . 1048 1036 776 365 — - — 

F . B r a u n succeeded in c o n v e r t i n g u p t o 49 p e r cen t , of t h e h e a t of c o m b i n a t i o n 
i n t o e lec t r ica l e n e r g y . S. N a g a m i m e a s u r e d t h e lower ing of t h e f.p., t h e ionic 
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mobi l i t y , m ig ra t i on velocit ies, a n d t h e effect on t h e hydro lys i s of a c e t a t e s . T h e 
eq . e lec t r ica l conduc t iv i t i e s of soln. w i t h a n eq . of t h e ac id in v l i t res , a t 25°, a re : 

« . . . IO 5 0 1 0 0 1 0 0 0 1 0 , 0 0 0 
A 3 6 6 - 1 3 8 4 - 3 3 9 5 - 5 4 0 9 - 6 4 1 8 

M. Boll , a n d M. Boll a n d P . J o b also s tud ied t h e c o n d u c t i v i t y of 0-OOOliV-soln. 
of hydroch lo rop la t in ic ac id exposed t o l ight , a n d t h e resu l t s s h o w t h a t in eve ry 
case a n a t o m of chlor ine r e m a i n s combined w i t h t h e p l a t i n u m ; t h e y sugges ted 
t h a t t h e c o m p o u n d formed will p r o b a b l y c o n t a i n t w o a t o m s of p l a t i n u m in t h e 
molecule since t h e monop la t in i c ac ids a re u n s t a b l e u n d e r t h e g iven cond i t ions ; t h e 
hydro lys i s m a y be r ep resen ted b y t h e e q u a t i o n : 2 H 2 P t ( O H ) 6 _ n C l n + ( 2 n — I ) H 2 O 
= ( 2 w — I ) H C l H - H 2 P t ( O H ) 5 C L H 2 P t ( O H ) 6 , whe re n m a y be 1, 2 , 3 , 4, 5 , o r 6. T h e 
soln. o b t a i n e d r ema in u n a l t e r e d for a t i m e , b u t finally depos i t a r edd i sh -b rown , 
flocculent p rec ip i t a t e of p la t in ic h y d r o x i d e : H 2 P t C l ( O H ) 5 . H 2 P t ( O H ) 6 + H 2 O 
= H C l + 2 H 2 P t ( O H ) 6 ; a n d t h e r e is a f u r t he r increase in c o n d u c t i v i t y . M. Boll 
observed t h a t t h e h y d r o l y t i c changes which occur i n t h e d a r k w i t h v e r y di l . soln. 
of h y d i o t e t r a c h l o r o p l a t i n i c ac id a t t e m p , b e t w e e n 10° a n d 100° a r e t h e s a m e as 
t hose t a k i n g place in l ight , or u n d e r t h e influence of h igh- f requency r a y s . O. Ste l l ing 
s t ud i ed t h e e lect rolyt ic r e d u c t i o n of hydroch lo rop la t in i c ac id in a soln. of h y d r o 
chlor ic acid ; a n d G. G r u b e a n d co-workers s t u d i e d t h e equ i l i b r ium : 2 H 2 P t C l 4 
^ H 2 P t C l 6 + P t + 2 H C l a t 60°. T h e v a l u e of E a t 60° for P t C l 4 " : P t C l 6 " is 0 7 4 5 
vo l t ; for P t : P t C l 6 " , 0-765 vo l t ; a n d P t : P t C l 4 " , 0-785 vo l t . 

P . Val le t said t h a t r e d u c t i o n b y h y d r o g e n c o m m e n c e s a t 100°. W . K w a s n i k 
found t h a t b a r i u m dioxide gives a p r e c i p i t a t e c o n t a i n i n g b a r i u m , p l a t i n u m , a n d 
chlor ine , a n d t h e f i l t rate , on e v a p o r a t i o n , y ie lds b a r i u m chfo rop la t ina te . H . Topsoe 
obse rved t h a t hydroch lo rop la t in i c ac id is n o t d e c o m p o s e d b y h y p o c h l o r o u s ac id . 
T h e soln. of hydroch lo rop la t in i c ac id is decolor ized b y s u l p h u r d iox ide , or b y 
a m m o n i u m or p o t a s s i u m sulphi tes , forming a soln. of h y d r o c h l o r o p l a t i n o u s ac id— 
t h e r eac t ion was s tud ied b y J . v o n Ldebig, a n d P . Be r th i e r . F o r t h e a c t i o n of 
a m m o n i a , vide infra, t h e a m m i n e s . O. B r u n c k obse rved t h a t soln. of h y d r o c h l o r o 
p la t in ic acid a r e r educed t o h y d r o c h l o r o p l a t i n o u s ac id , w h e n t h e y a r e t r e a t e d w i t h 
s o d i u m h y p o s u l p h i t e . T h e d a r k r e d co lora t ion h a s b e e n r e c o m m e n d e d a s a q u a l i t a 
t i ve t e s t for t h e m e t a l . P . S c h u t z e n b e r g e r a n d C. F o n t a i n e o b t a i n e d a c o m b i n a t i o n 
of p la t in ic a n d p h o s p h o r o u s chlor ides , p lat inic tetracblorophosphorotrichloride, 
[Pt (PCl 3 )Cl 4 ] , b y w a r m i n g t h e c o m p o u n d w i t h p l a t i n o u s chlor ide , [Pt (PCl 3 )Cl 2 J 2 , in 
a c u r r e n t of ch lor ine . E . B a u d r i m o n t o b t a i n e d p lat inic tetrachlorobispnosphori -
pentachloride, [P t (PCl 5 ) 2 Cl 4 ] , b y dissolving s p o n g y p l a t i n u m in h o t p h o s p h o r u s 
pen tach lo r ide . T h e ochre-yel low p r o d u c t fumes in air , decomposes ove r 300° , 
a n d i t is decomposed b y w a t e r . A m m o n i a does n o t fo rm a m m o n i u m ch loro-
p l a t i n a t e . J . T h o m s e n said t h a t hyd r och lo r op l a t i n i c ac id is n o t d e c o m p o s e d b y 
sod ium h y d r o x i d e ; a n d W . K w a s n i k , t h a t b a r i u m d iox ide fo rms b a r i u m ch loro-
p l a t i n a t e . T h e ac t i on of s i lver n i t r a t e w a s r ep re sen t ed , b y S. M. J o r g e n s e n , b y 
t h e e q u a t i o n s : 2 H C l . P t C l 4 + 2 A g N 0 3 = 2 A g C L P t 0 4 + 2 H N 0 3 in cold soln., a n d 
b y 2 H C L P t C l 4 + 4 A g N 0 3 + H 2 0 = 2 A g C l + 2 A g C l . P t O C l 2 + 4 H N 0 3 , or 2 H C L P t C l 4 
+ 4 A g N O 3 + 2 H 2 O = 2 A g C l . P t ( O H ) 2 C l 2 + 4 H N O 3 i n h o t soln. T h e r eac t ion w a s 
s tud ied b y A. T . Cahours , A . Commai l le , J . B . A. D u m a s , R . E n g e l , A . P . d e 
F o u r c r o y , W . H i t t o r f a n d H . Sa lkowsky , A . Miola t i , S. A. N o r t o n , Li. P igeon , 
a n d L . N . Vauque l in . H . S a h a a n d K . N . C h o u d h u r y found t h a t a di l . soln. of 
hydroch lo rop la t in i c ac id gives a p r e c i p i t a t e of N H 2 - H g C L P t C l 4 w h e n t r e a t e d 
w i t h Mil lon 's sa l t , N H 2 H g C l , i n a m m o n i a soln. Acco rd ing t o P . S c h u t z e n b e r g e r , 
w h e n a soln. of t h e d e h y d r a t e d h y d r o c h l o r o p l a t i n i c ac id in a b s o l u t e a lcohol is 
e v a p o r a t e d in vacuo , i t depos i t s c rys t a l s of [ P t ( C 2 H 6 O H ) 2 C l 4 ] . A . S ieve r t s a n d 
H . B r u n i n g found t h a t in t h e r e d u c t i o n of a mol . of hyd r och lo r op l a t i n i c ac id in 
cold soln. , 2 mols . of f o r m a l d e h y d e a r e r equ i red , a n d 1 mol . in h o t soln. T h e 
f o r m a l d e h y d e is oxidized t o f o r m a t e in t h e first case a n d t o c a r b o n a t e i n t h e second . 
Q u a d r i v a l e n t p l a t i n u m is r educed t o b i v a l e n t p l a t i n u m b y formic acid , b u t f u r t h e r 
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r e d a c t i o n p roceeds v e r y s lowly e x c e p t in t h e p resence of c a r b o n a t e . P l a t i n u m 
b l ack p r e p a r e d by r e d u c t i o n wi th a n excess of s o d i u m f o r m a t e r e t a in s sod ium 
f o r m a t e v e r y t enac ious ly . I f t h e r a t i o H C O O N a : H 2 P t C l 6 is less t h a n 2 : 1 , t h e 
b l ack is m i x e d w i t h h y d r o x i d e a n d g ives off o x y g e n w h e n h e a t e d ; gas-free p l a t i n u m 
b lack is p r o d u c e d w h e n t h e r a t i o is j u s t 2 : l , a n d t h e p r o d u c t is g r e y , a n d n o t finely-
d i v i d e d . A n excess of f o r m a t e is r e q u i r e d for finely-divided m e t a l . F . P a c e p re 
p a r e d a d o u b l e sa l t w i t h coca ine a n d h y d r o c h l o r o p l a t i n i c ac id ; a n d R . F r i c k e a n d 
!F. R u s c h h a u p t , d o u b l e sa l t s w i t h b e n z a m i d e , a n d wi th a c e t a m i d e . 

T h e sa l t s of h y d r o c h l o r o p l a t i n i c acid , w i t h P t C l 6 a s a b i v a l e n t radicle , a re 
chloroplat inates . L . F . Ni l son a r r a n g e d t h e c h l o r o p l a t i n a t e s i n g r o u p s typif ied 
b y : 2R 7 CLPtCl 4 , R " C l 2 . P t C l 4 , R ' " C l 3 . P t C l 4 , a n d R " " C l 4 . P t C l 4 . F . Morges, a n d 
P . W a l d e n s h o w e d t h a t t h e y a r e s imple s a l t s w i t h t h e P t C l 6 a s a b i v a l e n t radicle , 
a n d a r e n o t d o u b l e sa l t s . T h e g e n e r a l p r o p e r t i e s were s t u d i e d b y P . R o h l a n d ; 
a n d t h e r e l a t i o n s tab i l i t i es of t h e h a l o g e n o p l a t i n a t e s , b y H . I . Schles inger a n d 
R . E . P a l m a t e e r . O . S te l l ing s t u d i e d t h e e lec t ro ly t i c r e d u c t i o n of t h e h y d r o 
chlor ic ac id soln. M. De lep ine a n d P . Bouss i s t u d i e d t h e d e h y d r a t i o n of t h e 
c h l o r o p l a t i n a t e s , b u t o b t a i n e d no ev idence of t h e p re sence of po lymer ized w a t e r 
molecules . 

Acco rd ing t o W . P e t e r s , 2 w h e n a n h y d r o u s p l a t i n i c ch lo r ide is exposed t o t h e ac t ion 
of d r y a m m o n i a , i t t a k e s u p 6 mols . t o fo rm p la t in ic h e x a m mi n o tetrachloride, 
f P t ( N H 3 ) 6 ] C l 4 . Th i s c o m p o u n d loses a m o l . of a m m o n i a in v a c u o , b u t t a k e s i t 
u p a g a i n in a n a t m . of a m m o n i a . B . G e r d e s o b t a i n e d t h i s h e x a m m i n e b y a d d i n g 
h y d r o c h l o r i c acid t o a soln of t h e c a r b o n a t e in di l . soda- lye . T h e n a t u r e of t h e 
sa l t w a s d i scussed b y S. H . C. Br iggs , P . K l a s o n , a n d J . A. N . F r i e n d . Accord ing 
t o B . Gerdes , t h e w h i t e ac i cu la r c r y s t a l s g r a d u a l l y p a s s i n t o amber -ye l l ow r h o m b o -
h e d r a . T h e y a r e s t ab l e a t 110°, a n d r ead i ly so luble in w a t e r . A. W e r n e r a n d 
A. Miola t i f o u n d t h e mo l . c o n d u c t i v i t i e s of soln. w i t h a mo l of t h e sa l t in 25O, 500, 
IOOO, a n d 2000 l i t res t o be , r e spec t ive ly , 432-5, 483-9, 522-9, a n d 553-5. G. Beck , a n d 
I . I . TscherniaefT a n d S. I . Chorunshenkofx s t u d i e d t h e ion iza t ion c o n s t a n t s ; a n d 
A. A. Gr i i nbe rg a n d G. P . F a e r m a n n , t h e a c i d i t y of t h e sa l t s . A. A. Gr i inberg , a n d 
G. S c h w a r z e n b a c h g a v e for t h e effects of ac id i fy ing t h e p l a t i n u m h e x a m m i n e s : 
[P t (NH 3 ) 6 14 + - ^ [ P t ( N H 3 ) 5 . ( N H 2 ) 1 3 + + H ^ = —0-55 v o l t ; a n d [ P t ( N H 3 J 5 ( H 2 O ) ] ^ 
^ l P t ( N H 3 ) 5 ( O H ) P + + I I + - = = -—0-23 vo l t . B . G e r d e s obse rved t h a t p la t in ic a n d 
au r i c ch lor ides g a v e s p a r i n g l y so luble p r e c i p i t a t e s . T h a t p r o d u c e d b y t h e former 
is t h e dihydrate, [ P t ( N H 3 ) 6 | 0 4 . 2 H 2 0 , w h ich furn ishes yel low o c t a h e d r a which 
lose t h e i r w a t e r a t 120°, a n d b e c o m e pa l e r i n co lour . 

O. Car lg ren a n d P . T . CIeve p r e p a r e d p lat in ic d ihydroxyte tramminochlor ide , 
[ P t ( N H 3 ) 4 ( O H ) 2 ] C l 2 , b y t h e a c t i o n of 3 p e r cen t , h y d r o g e n d iox ide on p la t ino us 
t e t r a m m i n o c h l o r i d e ; a n d b y t h e a c t i o n of b a r i u m ch lor ide on t h e co r respond ing 
s u l p h a t e . Li. A. Tschugaeff a n d W . Chlop in f o u n d t h a t t h i s c o m p o u n d is formed b y 
t h e a c t i o n of h y d r o g e n d i o x i d e o n p l a t i n o u s c i s -d i ch lo rod iammine . O. Car lgren 
a n d P . T . Cleve sa id t h a t t h e a q . soln . fu rn i shes colour less , monoci in ic p l a t e s which 
K . J o h a n s s o n found t o h a v e t h e a x i a l r a t i o s a : b i c—1-5310 : 1 : 0-6702, a n d 
a n d / ? = 1 0 0 ° 3 4 ' ; t h e (HO)-c l eavage is i n c o m p l e t e . A. Werne r , a n d A. W e r n e r 
a n d A . Miola t i f ound t h e m o l . c o n d u c t i v i t y of soln. w i t h a mol of t h e sa l t in 125, 
25O, a n d 5OO l i t res a t 20° t o be , r e spec t ive ly , 204-9, 218-8, a n d 225-7. O. Car lgren 
a n d P . T . Cleve f o u n d t h a t 100 p a r t s of cold w a t e r dissolve 0-485 p a r t of t h e sal t , 
a n d boi l ing w a t e r , 2*04 p a r t s . H y d r o c h l o r i c ac id p r e c i p i t a t e s p l a t in i c d ichloro-
t e t r a m m i n o c h l o r i d e f rom t h e soln . 

T h e p r o d u c t o b t a i n e d b y W . P e t e r s b y keep ing t h e h e x a m m i n e in v a c u o is 
possibly platinic cHoropentamnunochloride, [Pt(NH3)6ClJCl3; and L.. A. Tschugaeff 
a n d N . VladimirofE, a n d L.. A . Tschugaeff a n d W . Chlopin o b t a i n e d i t b y t h e 
a c t i o n of a m m o n i a a n d a m m o n i u m c a r b o n a t e on p l a t i n o u s 2raws-dichlorodiammine. 
A. A . Gr i i nbe rg a n d G. P . F a e r m a n n d iscussed t h e a c i d i t y of t h e sa l t . L.. A . Tschu
gaeff, a n d L.. A. TschugaefE a n d W . Ch lop in also p r e p a r e d p lat inic c h l o r o p e n t a m m i n o -
cMoroplatinate,[Pt(NH3)BClJCl.PtCl6.2H20; platinic hydroxsrpentamminocnloride,^ 

VOI*. XVI. x ^ r^=3 
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TPt(NHg) 5 (OH)JCl 3 -H 2 O, in colourless , r h o m b i c p l a t e s ; a n d p lat inic c h l o r o a m i d o -
te tramminoch lor ide , [ P t ( N H 4 ( N H 2 ) C l ) ] C l 2 ; L . A. Tschugaeff a n d N . Vladimiroff 
p r e p a r e d p lat inic ch loropentamminohydrox ide , [ P t ( N H 3 ) 5 C l J ( O H ) 3 — v i d e infra, 
t h e c a r b o n a t e . A. W e r n e r r e p o r t e d p lat inic hydroxyaquochlorotetrai i iTri ino-
chlor ide , [P t (NHg) 4 (H 2 O)(OH)]Cl 3 , t o be fo rmed b y t h e a c t i o n of cone , h y d r o 
chlor ic ac id on t h e d i h y d r o x y t e t r a m m i n e . I t loses h y d r o g e n ch lo r ide i n a i r , a n d 
w i t h a smal l p r o p o r t i o n of w a t e r depos i t s t h e d i h y d r o x y t e t r a m m i n e , b u t w i t h a 
la rge p r o p o r t i o n of w a t e r i t f o rms a soln . w i t h a n ac id ic r eac t i on . I . I . Tscherniaeff 
a n d A . N . F e d o r o v a s t u d i e d t h e p e n t a m m i n e s c o n t a i n i n g e t h y l e n e d i a m i n e . W h e n 
p l a t i n o u s e t h y l e n e d i a m i n o d i o x a m m i n o d i c h l o r i d e is t r e a t e d w i t h ch lo r ine i t f o rms 
t h e t r a n s - s a l t of p l a t i n i c d i c h l o r o e t h y l e n e d i a m i n o d i a m m i n o c h l o r i d e , a n d w h e n 
t h i s sa l t is t r e a t e d w i t h a m m o n i a , i t fo rms p lat in ic c h l o r o e t h y l e n e d i a m i n o -
tr iamminoch lor ide , [ P t en(NH 3 ) 3 Cl]Cl 3 . 

J . Gros p r e p a r e d p lat in ic d ich lorote tramminochlor ide , [P t (NH 3 ) 4 Cl 2 ]C l 2 , b y 
e v a p o r a t i n g t h e c o r r e s p o n d i n g d r y n i t r a t e w i t h a n excess of cone , h y d r o c h l o r i c 
acid , o r b y a d d i n g hyd roch lo r i c ac id or a n a lka l i n i t r a t e t o a soln . of t h e co r r e 
s p o n d i n g n i t r a t e . M. R a e w s k y o b t a i n e d i t b y pa s s ing ch lor ine i n t o a c o n e , boi l ing 
soln. of p l a t i n o u s t e t r a m m i n o c h l o r i d e — b y us ing a cold soln. , a n d d r y i n g t h e 
p r o d u c t a t 150°, t h e nmonohydrate w a s f o r m e d ; C. G e r h a r d t , b y boi l ing p l a t i n i c 
t e t r a c h l o r o d i a m m i n e , w i t h a q . a m m o n i a , a n d also b y t r e a t i n g t h e h y d r o x y c h l o r o -
t e t r a m m i n o n i t r a t e w i t h h y d r o c h l o r i c ac id ; O. Car lg ren a n d P . T . Cleve, b y 
t r e a t i n g a soln . of d i h y d r o x y t e t r a m m i n o s u l p h a t e , acidified w i t h h y d r o c h l o r i c ac id , 
w i t h b a r i u m ch lor ide ; a n d A. Cossa, b y m i x i n g boi l ing soln. of 4-14 g r m s . of 
p l a t i n i c ch lor ide in 100 c.c. of w a t e r , a n d 8*67 g r m s . of p l a t i n o u s t e t r a m m i n o 
ch lor ide in 350 c.c. of w a t e r — t h e p r o d u c t is m i x e d w i t h some [ P t ( N H 3 ) 4 ] P t C l 4 . 
N . S. Kurnakoflf, I . I . Tscherniaeff a n d co-workers , H . a n d A. E u l e r , W . Odl ing , 
C. Wel t z i en , S. H . C. Br iggs , C. G r i m m , a n d J . A. N . F r i e n d d i scussed t h e n a t u r e 
of t h i s c o m p o u n d . Th i s sa l t is a w h i t e , o r pa l e ye l low c rys t a l l i ne p o w d e r , a n d 
b y s lowly cool ing a boi l ing soln. , J . Gros o b t a i n e d regu la r , o c t a h e d r a l c r y s t a l s . 
A. W e r n e r a n d A. Miola t i f o u n d t h e mo l . c o n d u c t i v i t i e s of soln. of a m o l of t h e sa l t 
in IOOO a n d 2000 l i t res of w a t e r t o be , r e spec t ive ly , 228-9 a n d 240-6 ; a n d G. B r e d i g 
g a v e 54-3 for t h e ve loc i ty of m i g r a t i o n of t h e £ [ P t ( N H 3 ) 4 C l 2 ] " - i o n a t 25° . 
E . R o s e n b o h m s t u d i e d t h e m a g n e t i c suscep t ib i l i t y . A. A . G r u n b e r g a n d G. P . F a e r -
m a n n d iscussed t h e a c i d i t y of t h e sa l t . 

C. G r i m m obse rved t h a t p l a t i n i c d i c h l o r o t e t r a m m i n o c h l o r i d e is a l m o s t inso lub le 
in cold w a t e r , a n d spa r ing ly so lub le in boi l ing w a t e r . A . R . K l i en s t u d i e d t h e a c t i o n 
of w a t e r , a c id s , a n d a lka l ine soln . J . T h o m s e n , a n d H . a n d A. E u l e r o b s e r v e d t h a t 
w h e n h y d r o g e n s u l p h i d e is p a s s e d t h r o u g h w a t e r w i t h t h e s a l t i n suspens ion , s u l p h u r 
is p r e c i p i t a t e d a n d p l a t i n o u s t e t r a m m i n o c h l o r i d e is fo rmed . H . a n d A . E u l e r 
obse rved t h a t w a r m , cone , s u l p h u r i c ac id c o n v e r t s p l a t i n i c d i c h l o r o t e t r a m m i n o 
chlor ide i n t o t h e d i c h l o r o - s u l p h a t e ; a n d a n excess of n i t r i c ac id y ie lds t h e co r r e 
s p o n d i n g n i t r a t e . J . Gros f o u n d t h a t w i t h m o l t e n p o t a s s i u m h y d r o x i d e , a m m o n i a 
is deve loped , a n d t h e r e r e m a i n s p l a t i n u m m i x e d w i t h p o t a s s i u m ch lo r ide ; 
P . T . Cleve a lso obse rved t h a t t h e s a l t fo rms a n o r a n g e - r e d soln. w i t h cone , p o t a s h -
lye , a n d a m m o n i a is d e v e l o p e d ; w h e n t h i s soln . is bo i led i t b e c o m e s p a l e ye l low 
a n d depos i t s p o t a s s i u m ch lo r ide o n cool ing, a n d w h e n t h e soln. is t r e a t e d w i t h w a t e r , 
w h i t e flecks, free f rom ch lo r ine , a r e p r e c i p i t a t e d , a n d w h e n t h e p r e c i p i t a t e is 
h e a t e d i t d e t o n a t e s . C. G r i m m , J . Gros , a n d H . a n d A . E u l e r f o u n d t h a t s i lver 
n i t r a t e p r e c i p i t a t e s f rom t h e soln . a b o u t ha l f t h e ch lo r ine a s s i lver ch lo r ide ; 
a n d C. G e r h a r d t obse rved t h a t w i t h a sma l l excess of s i lver n i t r a t e a n d a few 
m i n u t e s ' boi l ing, t h e r e ac t i on c a n be s y m b o l i z e d : [ P t ( N H 3 ) 4 C l 2 ] C l 2 + 3 A g N O 3 + H 2 O 
= [ P t ( N H 3 ) 4 ( O H ) C l ] ( N 0 3 ) 2 + 3 A g C l + H N 0 3 . L . A . Tschugaeff p r e p a r e d p la t in ic 
amidochlorotetramminochloride, [Pt(NH3)4(NH2)ClJCl2. 

J . R e i s e t t r e a t e d p l a t i n o u s t e t r a m m i n o c h l o r i d e w i t h a n excess of p l a t i n i c 
ch lo r ide a n d o b t a i n e d p lat in ic d i ch loro te tramminoch lorop la t in i t e , [ P t ( N H g ) 4 C l 2 ] -
PtCl 4 ; h e o b t a i n e d t h e s a m e sa l t b y c ry s t a l l i z a t i on f r o m a soln. of p l a t i n o u s t e t r a m -
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m i n o c h l o r o p l a t i n i t e in a boi l ing soln. of p l a t i n i c ch lor ide ; P . T . Cleve, b y m i x i n g 
boi l ing soln. of p l a t in i c d i c h l o r o t e t r a m m i n o c h l o r i d e a n d p o t a s s i u m ch lo rop la t in i t e ; 
P . T . Cleve, a n d A. Cossa, b y m i x i n g soln. of p l a t i n i c ch lo r ide a n d of p l a t i n o u s 
t e t r a m m i n o c h l o r i d e ; a n d C. G e r h a r d t , b y t h e a c t i o n of ch lor ine on p l a t i n o u s 
t e t r a m m i n o c h l o r o p l a t i n a t e . T h e r edd i sh -b rown , c rys ta l l ine p o w d e r is spa r ing ly 
so lub le in w a t e r ; a n d w i t h s i lver n i t r a t e , i t p r e c i p i t a t e s si lver ch lor ide , a n d forms 
p l a t i n i c h y d r o x y c h l o r o t e t r a m m i n o n i t r a t e . C. G e r h a r d t o b t a i n e d p l a t i n i c d i c h l o r o -
t e tramminoch lorop la t inate , [P t (NHg) 4 Cl 2 ]P tC l 6 , b y pas s ing ch lor ine i n t o w a t e r 
w i t h p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e in suspens ion ; C. G r i m m , b y pass ing 
ch lo r ine i n t o a soln. of p l a t i n o u s t e t r a m m i n o c h l o r i d e ; a n d P . T . Cleve, b y m i x i n g 
s o d i u m c h l o r o p l a t i n a t e w i t h p l a t i n i c d i c h l o r o t e t r a m m i n o n i t r a t e . T h e c rys t a l s 
a r e q u a d r a t i c p l a t e s or o c t a h e d r a , -with t h e co lour of p o t a s s i u m d i c h r o m a t e ; t h e y 
d o n o t lose we igh t a t 100° ; a n d w h e n boi led a s h o r t t i m e w i t h s i lver n i t r a t e , 
p r e c i p i t a t e t h r e e - q u a r t e r s of t h e c o n t a i n e d ch lor ine as s i lver ch lor ide . 

E . A. H a d o w p r e p a r e d - p l a t i n i c hydroxychloro te tramminochlor ide , 
[P t (NHg) 4 (OH)Cl ]Cl 2 , b y m i x i n g a h o t cone . soln. of t h e co r r e spond ing n i t r a t e 
w i t h a n excess of a m m o n i u m chlor ide ; he cons idered i t t o be a h e m i h y d r a t c , b u t 
P . T . Cleve obse rved t h a t t h e sa l t is a n h y d r o u s w h e n d r i e d a t 100°. C W . B lom-
s t r a n d , P . T . Cleve, a n d W . Odl ing discussed t h e c o n s t i t u t i o n . T h e snow-whi t e 
p r e c i p i t a t e cons i s t s of r h o m b i c p r i s m s , spa r ing ly soluble in w a t e r . 

P . T. Cleve obtained platinic trichlorotriamminochloride, [Pt(NH3)3Cl3]Cl, 
i n p a l e yel low, r h o m b i c or h e x a g o n a l p l a t e s b y boil ing p l a t i n o u s n i t r a t o t r i a m m i n o -
n i t r a t c w i t h a q u a regia , a n d d r y i n g t h e c rys ta l l ine p r o d u c t a t 100°. A. W e r n e r 
a n d A. Miola t i f o u n d t h a t t h e m o l . c o n d u c t i v i t i e s of soln. of a mol of t h e sa l t 
i n 500, 1000, a n d 2000 l i t res a r e , r e spec t ive ly , 91-43, 96-75, a n d 106-5. T h e con
d u c t i v i t y of t h e f i r s t -named soln . c h a n g e d t o 97-5 in 3 h r s . a n d t o 106-5 in 24 h r s . 

C. G e r h a r d t p r e p a r e d p l a t i n i c Amn.s - t e t r acMorod iamin ine , f P t ( N H 3 J 2 C l 4 ] , 
b y pas s ing ch lor ine i n t o boi l ing w a t e r w i t h p l a t i n o u s ifran.v-dichlorodiammine 
in suspens ion u n t i l t h e pa le ye l low sa l t b e c o m e s lemon-ye l low a n d a d r o p of t h e 
l iquid fo rms ye l low c r y s t a l s on cold glass . C. G r i m m e m p l o y e d a s imi la r process , 
a n d P . T. Cleve, a n d W . Odl ing e m p l o y e d a q u a reg ia or p o t a s s i u m p e r m a n g a n a t e 
a s ox id iz ing a g e n t s in p lace of ch lo r ine ; a n d L . A. TschugaefT a n d W . Chlopin, ozone 
in h y d r o c h l o r i c ac id soln. S. M. J o r g e n s e n oxid ized a boi l ing hydroch lo r i c ac id 
soln. of p l a t i n o u s £raw..s-bispyridinediamminochloride w i t h p o t a s s i u m p e r m a n g a n a t e , 
a n d a l lowed t h e soln . t o cool s lowly. W . Lossen , a n d H . A lexande r o b t a i n e d t h e 
sa l t a s a b y - p r o d u c t in t h e p r e p a r a t i o n of h y d r o x y l a m i n e hydroch lo r ide in t h e 
m o t h e r - l i q u o r r e m a i n i n g af te r t h e r e m o v a l of a m m o n i u m chlor ide b y p l a t i n i c 
ch lor ide ; a n d F . H o f f m a n n o b s e r v e d t h a t i t is f o r m e d w h e n p la t in ic ci«s--dihydroxyl-
a m i n e d i a m m i n o c h l o r i d e is boi led w i t h hyd roch lo r i c ac id . T h e n a t u r e of t h e com
p o u n d w a s d iscussed b y E . G a p o n , C. Wel tz i en , C. G e r h a r d t , W . Odl ing, 
S. H . C. Br iggs , S. M. J o r g e n s e n , a n d A. W e r n e r a n d co-workers . T h e l emon-
yell ow, c rys t a l l i ne p o w d e r cons i s t s of o c t a h e d r a l or q u a d r a t i c p l a t e s . Accord ing t o 
E . G. Cox a n d G. H . P r e s t o n , t h e c r y s t a l s of t h e a - sa l t a r e lemon-yel low, t e t r a g o n a l 
— s o m e t i m e s b i p y r a m i d s — u s u a l l y t a b u l a r o n t h e (OOl)-face ; a n d t h e X - r a d i o g r a m s 
c o r r e s p o n d e d w i t h a cell h a v i n g a—5-72 A. , c = 1 0 - 3 7 A., a n d 2 mols . pe r u n i t 
cell, so t h a t t h e c a l c u l a t e d s p . gr . is 3-61, a n d t h e obse rved resu l t is 3-3. E a c h 
a m m o n i a g r o u p in t h e cell is s u r r o u n d e d b y 8 ch lor ine a t o m s , be longing t o i t s own 
or ad jo in ing molecu les , a n d e a c h ch lor ine a t o m is s u r r o u n d e d b y 4 a m m o n i a mols . 
TheyS-salt f o rms l emon-ye l low r h o m b i c p l a t e s t a b u l a r on t h e (010)-face a n d b o u n d e d 
b y t h e ( lOl ) - face o r t h e (lOO)-face. T h e c r y s t a l s a r e s o m e t i m e s d i s t o r t ed . T h e 
cell d i m e n s i o n s a r e a== 10-0 A., 6 = 1 1 ' 2 A., a n d c = 6 - 0 A . T h e r e a re four molecules 
per u n i t cell , a n d t h e ca l cu l a t ed s p . gr . is 3-6, w h e n t h e found va lue is 3-3. 
P . T . Cleve o b s e r v e d t h a t t h e c r y s t a l s begin s lowly t o decompose a t 200° t o 216°, 
a n d F . H o f f m a n n a d d e d t h a t n o explos ion occurs . E . P e t e r s e n obse rved t h a t a 
mol of t h e s a l t d i sso lved in 250 l i t r es of w a t e r dep res sed t h e f .p. 0-028° ; a n d 
A. W e r n e r a n d A. Miola t i o b s e r v e d t h a t t h e e lec t r ica l c o n d u c t i v i t y of t h e soln. 
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c o n t a i n i n g a mol of t h e sa l t in ICK)O l i t res is p r ac t i ca l l y zero i m m e d i a t e l y a f te r t h e 
sa l t h a s dissolved, b u t as t i m e goes on, hydro lys i s occurs , a n d a f te r a m i n u t e , t h e 
mol . c o n d u c t i v i t y , ^t, of a soln. w i t h a mol of t h e sa l t i n 1000 l i t res , a f te r t m i n u t e s , 
w a s : 

1 4 7 10 15 20 60 
4-43 8 1 7 11-95 14-92 2 0 1 5 23-88 33-4O 

E . P e t e r s e n found t h e c o n d u c t i v i t y of soln. w i t h a mo l of t h e sa l t i n v l i t res t o b e : 

v . 1 2 5 2 5 0 50O 10OO 20OO 4 0 0 0 
(at, O0 . — 1 1 6 - 5 1 2 3 - 5 1 2 8 - 5 1 2 8 - 8 1 2 8 - 6 

^) a t 2 5 ° . - 1 3 5 - 2 1 4 2 - 3 1 5 5 - 5 1 8 0 0 2 0 4 - 9 2 4 2 - 3 

E . R o s e n b o h m s tud ied t h e m a g n e t i c suscep t ib i l i ty . W . Odl ing, a n d W . Lossen 
observed t h a t t h e sa l t is spa r ing ly soluble i n cold w a t e r b u t m o r e so luble in h o t 
w a t e r ; a n d P . T. Cleve obse rved t h a t 100 p a r t s of w a t e r a t 0° dissolve 1 p a r t of 
t h e sal t , a n d a t 100°, 2-94 t o 3-03 p a r t s . C. G e r h a r d t , a n d P . T . Cleve found t h a t 
boiling su lphur i c acid, or n i t r i c acid a t t a c k s t h e sa l t , b u t boi l ing a q . a m m o n i a 
forms a pa le yel low soln. of p la t in ic d i c h l o r o t e t r a m m i n o c h l o r i d e , f rom w h i c h 
alcohol p rec ip i t a t e s a wh i t e , gum- l ike mass , soluble in w a t e r . A soln. of p o t a s s i u m 
h y d r o x i d e dissolves t h e sa l t w i t h o u t t h e evo lu t ion of a m m o n i a , a n d a d i r t y ye l low 
p r e c i p i t a t e is fo rmed w h e n ac ids a re a d d e d t o t h e golden-yel low soln. T h e ch lo r ine 
is all p r ec ip i t a t ed when a soln. of t h e sa l t is boiled for a long t i m e wi th si lver n i t r a t e . 

P . T . Cleve p r e p a r e d p lat inic c?s-tetracMorodiaminine, [ P t ( N H a ) 2 C l 4 ] , b y 
t r e a t i n g p l a t i n o u s c t s -d ich lo rod iammine w i t h chlor ine , or boi l ing i t w i t h n i t r i c 
ac id ; a n d 8. M. Jo rgensen , b y t h e ac t ion of a cone . soln. of a m m o n i u m ch lor ide 
o n si lver d i h y d r o x y c h l o r o p l a t i n a t e . T h e orange-ye l low p o w d e r cons is t s of 
r h o m b i c or h e x a g o n a l p l a t e s , or needles . Accord ing t o P . T. Cleve, t h e sa l t loses 
n o we igh t a t 160°, b u t becomes o l i v e - g r e e n ; a t 210°, i t becomes d a r k g r e e n ; 
a n d a t a b o u t 240°, s lowly decomposes . E . P e t e r s e n found t h a t t h e lower ing of 
t h e f.p. of a soln. w i t h a mo l of t h e sa l t i n 250 l i t res is 0*014°. A. W e r n e r a n d 
A. Miolat i found t h e e lectr ical c o n d u c t i v i t y of a q . soln. is n e a r l y zero 
i m m e d i a t e l y af ter t h e sa l t h a s dissolved, b u t as t i m e goes on, hyd ro lys i s occurs , 
a n d t h e c o n d u c t i v i t y increases , E . P e t e r s e n g a v e for t h e conduc t iv i t i e s of 
soln. w i t h a mol of t h e sa l t in 125, 250, 500, a n d 1000 l i t res a t 25°, r e spec t ive ly , 
16-9, 20-6, 24-0, a n d 27-3 ; a n d for a soln. of a mol of t h e sa l t i n 1000 l i t res : 

Ape of solution. . 0 5 15 30 60 m i n u t e s 
Mol. c o n d u c t i v i t y . 25-6 3 2 0 39-6 53-3 79-2 

T h e n a t u r e of t h e sa l t was s t u d i e d b y A. W e r n e r a n d C. H . H e r t y , a n d A. Miola t i . 
P . T . Cleve sa id t h a t 100 p a r t s of w a t e r d issolve 0-333 p a r t of sa l t a t 0 ° , a n d 1-54 
p a r t s a t 100°. T h e sa l t is n o t d e c o m p o s e d b y cone , s u l p h u r i c a c id ; s u l p h u r d iox ide 
in t h e boil ing a q . soln. fo rms p l a t i n o u s c i s -hyd rosu lph i t och lo rod i ammine , a n d 
alkali- lye forms a pa le ye l low soln. w i t h o u t t h e evo lu t ion of m u c h a m m o n i a . 

P. T. Cleve reported platinic tetrachlorotetrammine, Pt(NH3)4Cl4.H20, to 
be o b t a i n e d b y h e a t i n g p l a t i n i c d i h y d r o x y t e t r a m m i n e , P t 2 ( N H 3 J 4 ( O H ) 2 - H 2 O , w i t h 
a q u a regia. T h e yel low, a m o r p h o u s p o w d e r is d r i ed a t 100°. B . B . D i x o n p r e p a r e d 
silver cmorodiamidotriamminochloride, [Ag3{Pt(NH3)3(NH2)2Cl}2]Cl5 ; and silver 
platinic hydroxytriamidodiamminochloride, [Ag2{Pt(NH3)2(NH2)3(OH)}]Cl2. 

P. T. Cleve prepared platinic dihydroxydicnlorobisaixudohexaniininochloride, 

r H ° \ p t / N H » \ p t / o H ici 
L(NH3V A N H 2 / 1 ^ (NH3)J

014 

b y t h e ac t ion of hydroch lo r i c ac id on t h e n i t r a t e of t h e series, a n d d r y i n g t h e p r o 
d u c t ove r su lphur ic acid, or a t 100°. T h e snow-whi te , ac i cu la r c ry s t a l s a r e spa r ing ly 

t 
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soluble in water ; and silver nitrate precipitates all the chlorine from the salt in 
aq. soln. 

Platinic chloride forms a number of complex salts with the alkyl and other amines, 
sulphines, selenines, phosphines, etc. S. M. Jflrgensen a prepared platinic dichloroquater-
methylamlnechloride, [Pt(CH3NH2)4C12]C12; I. I. Tscherniaeff, platinic dichloroethylene-
dlaminopyridinoamminochloride, [Pt(NH3) en py Cl2]Cl2 ; platinic dichlorethylenediamino-
diamminochloride, [Pt(NH3) a en Cl 2 JCl a ; platinic trichloroethylenediaminoamminochloride, 
[Pt(NH3) en CI3]Cl; platinic triehloropyridinoethylenediaminochloride, | Pt en py Cl3]Cl; 
platinic trichloropyridinoethylenedlaminochloride, [Pt(NH3) en Cl3]Cl; platinic trichloro-
pyridinoethylenediaminoehloride, [Ptenpy Cl3]Cl. 2H 2 0 ; platinic trichloropyridinoethylene-
diaminochlorlde, [Pt en py Cl3]Cl ; platinic dichloronltrltopyridinoethylenediaminochloride, 
L Pt en py (NO 2)C1]C1; platinic chlorodinitritopyridinoethylenedlaminochloride, [Pt en py (NO2) 2C1J 
CL2HaO ; platinic chlorodinltritopyrldinoethylenediamlnohydroxide, [Ptenpy (N02)aCl]OH ; 
platinic chloroamidonitrltopyrldinoethylenediamlnochlorlde, [Ptenpy (NH2)(NO2)Cl)C1.2HaO ; 
platinic chloronitritopyrldinoethylenediaminoammonochloride, [Pt(NH3) en py (NO2)Cl]Cl2 ; 
platinic chloronitritoethylenedlaminodiamminochloride, [Pt(NH3)2en(N02)Cl]Cl2, and platinic 
dichloroethylenediamlnodiamniinochloride, [Pt(NH3)2 en Cl2]Cl2, and its isomerido ; platinic 
dichloronitritopyridinoethylenediamlnochloride, [Ptenpy (NO2)Cl2]Cl, and its isomorides ; 
platinic dichloronltritopyrldinoethylenediamlnohydroxide, [Ptenpy(NO2)Cl2]OH, and its iso-
merides ; platinic dichloronitritoethylenediaminoammlnochloride, [Pt(NH3)en(NOa)Cl2]Cl, and 
its isomer ides ; C. A. Wurtz, T. Anderson, E. Duvillier and A. Cuisine, P. W. O. de Coninek, 
A. !Hies, P. Groth, O. Luedecke, K. von Meyer, A. W. Hofinann, L. Borond and C. Stoohr, 
C. M. Wetherill, O. Mondins, and E. Schmidt described platinic b Isme thy lam inehydrochlo ride, 
2(CH3)NH2.HC1.PtCl4; E. Duvillier and A. Buisine, V. Meyer and M. Lecco, C. Ciamician 
and P. Silbor, J. Bertheaume, W. H. Bresler, A. Ries, J. A. Ie HeI, T. H. Hjortdahl, O. Lue
decke, H. Topsoe,and P. Groth, platinic bisdimethylaminehydrochloride, 2(CH3)2NH.HCl.PtCl4, 
or 2(CH3J2H2NCLPtCl4 ; E. Duvillier and A. Buisine, L. J. Eisonberg, L. Knorr, R. WiIl-
stiitter, A. Ladenburg, A. W. Hofmann, O. Luedecke, J. Schabus, A. Hies, J. Bor-
theaume, and T. Lanpoli, platinic bistrimethylaminehydrochloride, 2(CH3)3N.HCLPtCl4; 
and A. W. HofmeLixn, H. TOpsoe, A. Hies, E. Duvillier and A. B\iisine, E. Duvillier, 
O. Luedecke, E. Schmidt and L. Krauss, and O. Klein, platinic bistetramethylammonium-
chloride, 2(CH3)4NC1. PtCl4. H. Wolff ram prepared platinic dichloroquaterethylamine-
chloride, [Pt(C2H5NH2J4Cl2]Cl2 ; and A. Cossa, platinic dichloroquaterethylaminechloro-
platinite, [Pt(C2H6NH2)4Cl2]PtCl4 ; P. C. Ray and co-workers, platinic bisethylamino-
Chlorlde, PtCl4(C2H6NHg)2 ; C. A. Wurtz, J. Tafel, F. W. Clarke, P. L. Sonnenschein, 
E. Diepoldor, J. Schabus, A. Ries, A. W. Hofmann, A. des Cloizeaux, P. Groth, and 
H. Topsoe, platinic bisethylaminehydrochloride, 2(C2H5)NH2.HCLPtCl4 ; A. W. Hofmann, 
E. Duvillier and A. Bxiisine, H. Miiller, J. Schabus, A. Ries, and H. Topsoe, platinic bisdi-
ethylaminehydrochloride, 2(C2HB)2NH.HCLPtCl4 ; F. L. Sonnenschein, A. W. Hofmann, 
E. Duvillier and A. Buisine, A. Ries, and H. Malbot, platinic bistriethylaminehydro-
chloride, 2(C2H6)3N.HCl.PtCl4 ; H. Reihlen and E. Flohr, platinic tetraethylamine chloride, 
|Pt"ae4]Cl2.[Pt""ae4Cl2].4HaO ; W. Lossen, P. Groth, A. Ries, J. Schabus, A. W. Hofmann, 
H. Malbot, E. Duvillier and A. Buisine, C. Weltzien, F. L. Sonnenschein, O. Klein, and 
J. A. Ie Bel, platinic blstetraethylammoniumchloride, 2(C2HJ4NCLPtCl4. 

J. A. Ie Bel, and P. Groth described a complex salt of platinic methyl-
ethylaminehydrochloride, (CH3)(C2H6)NH-HCLPtCl4 ; Z. H. Skraup and D. Wieg-
mann, J. A. Ie Bel, and K. Lippitsch, platinic bismethylethylaminehydrochloride, 
2(CH3)(C2H5)NH-HCLPtCl4 ; J. A. Ie Bel, and A. Ries, platinic bisdimet hyl ethyl ami ne-
hydrochlorlde, 2(CH3)2(C2H6)N.HCLPtCl4 ; V. Meyer and M. Lecco, T. H. Hjortdahl, 
P. Groth, A. Ries, and H. Topsoe, platinic bismethyldiethylamlnehydrochloride, 2(CH3)-
(C2H6J2N.HCl.PtCl4 ; O. Klein, A. Ries, and H. Topsoe, platinic blstrimethylethylammo-
nium chloride, 2(CH3J3(C2H6)NCLPtCl4 ; V. Meyer and M. Lecco, A. Ries, and H. Topsoe, 
platinic bisdimethyldiethylammoniumchloride, 2(CH3)2(C2H6)2NCl.PtCl4 ; A. W Hofmann, 
A. Ries, P. Groth, O. Klein, J. A. Ie Bel, and H. Topsoe, platinic blsmethyltriethylammonium-
chloride, 2(CH3)(C2H6)3NCLPtCl4 ; A. Ries, platinic tetramethylammoniumtrimethylethyl-
ammoniumchloride, (CH3)4NCL(CH3)3(C2H6)NCl.PtCl4 ; A. Ries, platinic tetramethyl-
ammoniumtrimethylethylammoniumchloride, (CH3)4NC1.(CH3)a(C2H6JNCLPtCl4; and A. Ries, 
platinic trimethylethylammoniumdlmethylethylammonlumchloride, (CH3)3(CaH5)NCL(CH3)2-
(C2H6)2NCl.PtCl4. 

T. Anderson, Z. H. Skraup and D. Wiegmann, T. H. Hjortdahl, A. W. Hofmann, 
K. Lippitsch, H. Tftpsoe, A. Ries, O. Mendius, and P. Groth, platinic bis-n-propylaminehydro-
chlorlde, 2(C3H7)NH2HCLPtCl4 ; A. Siersch, J. Tafel, T. H. Hjortdahl, A. Ries, H. Stoin-
metz, A. W. Hofmann, and E. Duvillier and A. Buisine, platinic bis-i-propylaminehydro-
ehloride, 2(C3H7)NHa.HCLPtCl4 ; J. A. Ie Bel, A. Ries, and P. Groth, platinic bis-n-dipropyl-
amlnehydrochloride, 2(C3H7),NH.HCl.PtCl4 ; A. Siersch, A. Ries, and J. A. Ie Bel, platinic 
bis-i-dlpropylaminehydrochlorlde, 2(C3H7)2NH.HCl.PtCl4 ; A. Ries, P. Groth, and J. A. Ie Bel, 
platinic bis-i-propyl-n-propylaminehydrochlorlde, 2(C3H7)(C3H7)NH-HCLPtCl4; H. Malbot, 
A. Ries, J. A. Ie Bel, and P. Groth, platinic blstripropylaminehydrochlorlde, 2(C3H7J3N.HCL 
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PtCl4 ; A. Ries, and P. Groth, platinic tetrapropylammoniumchloride, 2 ( C A ) 4 N O P ^ ; 
J. A*Io Bel, and P. Groth, platinic dimethylaminedlpropylaminehydrochloride, (CH,)sNH.HCl. 
(CaH,)aNH.HCl.PtCL ; R. StOrmor and V- von Lepel, J. A. Ie Bel, A. Ries, and P. Groth, 
platinic blsmethyl-n-propylaminehydrochloride, 2(CH3)(C3H7)NH-HCLPtCl4 ; J A. Ie Bel, 
A. Ries, and P. Groth, platinic bismetliyl-i-propylaminehydrochloride, 2(CH8)(C3H7)NH1HCl. 
PtCl. * J. A. Io Bel, and A. Ries, platinic dimethylaminedimetliylpropylaminehydrochloride, 
(CH,)aNH.HCl.(CHa)«(C3H7)N.HCl.PtCl4 ; J. A. Io Bel, M. Passon, and A. Ries, platinic 
bismetnyl-n-dipropylaminehydrochloride, 2(CH8)(C3H7J8N H a P t C l 4 ; J A. Ie BeL A Ries, 
and P. Groth, platinic bismethyl-i-dipropylarainehydrochloride, 2(CHs)(CaH7)2N.HCl.PtCl4 ; 
T Langeli, A. Ries, and J. A. Ie Bel, platinic bistrimethyl-n-propylammoniumehloride, 
2(CHa),(C,H7)NCl.PtCl4 ; H. and A. Malbot, J. A. Ie Bel, and A. Ries, platinic bistrlmethyl-
I-dlpropylammoniumchloride, 2(CH3)3(C3H7)NCl.PtCl4 ; A. Ries, and J . A. Ie Bel, platinic 
bisdimethyldipropylammoniumchloride, 2(CH3)2(C3H7)aNCl.PtCl4 ; A. Ries, and P. Groth, 
platinic bismethyltripropylammoniumchloride, 2(CH3)(C3H7)3NCl.PtCl4, and its five modi
fications ; K. Comanducci and M. Arena, P. Groth, A. Ries, and J. A. Ie Bel, platinic 
blsethyl-n-propylaminehydroehloride, 2(CaHB)(C3H7)NH.HCl.PtCl4 ; A. Ries, A. Schuftan; 
and J. A. Io Bol, platinic bisethyl-i-propylaminehydrochloride, 2(CaH6)(C3H7)NH.HCl.PtCl4 , 
A. Rios, and P. Groth, platinic bisdiethylpropylaminehydrochloride, 2(CaH6)a(C3H7)N.HCL 
TtCl4 ; J. A. Ie BoI, K. Comanducci and M. Arena, M. Passon, A. Ries, and P. Groth, 
platinic bisethyldipropylaminehydrochloride, 2(CaH6)(C3H7)aN.HCLPtCl4 ; O. Mendius, 
J. A. Io BoI, and A. Ries, platinic blstriethylpropylammoniumchloride,2(CaH5)s(C8H7)NCl.PtCl4 ; 
A. Rios, and J. A. Ie Bel, platinic bisdlethyldipropylammoniumchloride, 2(C3H6) a(C3H7)aN CL 
PtCl4 ; J. A. Ie Bel, A. Rifts, and P. Groth, platinic bisethyltripropylammoniumchloride, 
2(C2H J(C3H7)3NCl.PtCl4 ; A. Ries, J. A. Io Bel, and P. Groth, platinic bismethylethylpropyl-
amlnehydrochloride, 2(CHsKC2Hc)(C3H7)N.HCl.PtCl4 ; J. A. Io Bel, and P. Groth, platinic 
methylethylaminedipropylaminehydrochloride, (CH3)(C2H5)NH.HC1.(C3H7)2NH.HC1.PtCl4; 
A. Ries, and J. A. Io BoI, platinic bisdimethylethylpropylammoniumchloride, 2(CH3)2(C2H5)-
(C3H7)NCLPtCl4 ; A. Rios, platinic blsmethyldiethylpropylammonlumchloride, 2(CH3)(C2H5)2-
(C3HjNCLPtCl4; and A. Rios, platinic bismethylethyldipropylammoniumchloride, 2(CH3)-
(CaHB)(C3H7)aNCLPtCl4. h\ G. Mann obtained a series of derivatives of platinic tetra-
chlorotriaminopropanes, [Pt(NH2-CH2CH(NH2)CH2(NH2)Cl4I. 

A. Liebon and A. Rossi, K. Linnomann and V. Von Zotta, A. Ries, and P. Groth 
described platinic bis-n-butylaminehydrochloride, 2(C4H9)NHa.HCl.PtCl4 ; E. Duvillier 
and A. Biusine, K. Linnemann, P. Groth, A. Ries, platinic bis-i-butylaminehydroehloride, 
2(C4H9)NH2.HCLPtCl4 ; E. Linnemann, A. Ries, B. Braumer, and M. Freund and F. Lenze, 
platinic bis-tertiary-butylaminehydrochloride ; A. Lioben and A. Rossi, platinic bis-n-
dlbutylaminehydrochloride, 2(C4H9)2NH.HCLPtCl4 ; H. Malbot, A. Ries, A. Ehrenborg, 
J . A. Ie Bel, and P. Groth, platinic bis-i-dibutylaminehydrochloride, 2(C4H9)aNH.HCl.PtCl4 ; 
A. l^ieben and A. Rossi, platinic bis-n-butylaminehydrochloride, 2( C4H 0)3N.HC1. PtCl4 ; 
P. Groth, A. Rios, and H. Malbot, platinic bis-I-tributylamlnehydrochloride, 2(C4H 9)3N. HCl. PtCl4; 

hydrochloride, 2(CH3)(C4H0)NH-HCLPtCI4; J. A. Ie Bel, A. Ries, and P. Groth, platinic 
bistrimethyl-n-butylammoniumehloride, 2(CH3J3(C4H9)NCLPtCl4 ; J. A. Ie Bel, and A. Ries, 
platinic bistrimethyl-i-butylammoniumchloride, 2(CH3)3(C4H9)NCLPtCl4 ; A. Rios, platinic 
methyltri-i-butylammoniumchloride, 2(CH3)(C4H9)3NCLPtCl4 ; P. Groth, A. Rios, and 
J. A. Ie BoI, platinic bisethyl-n-butylaminehydrochloride, 2(CaHe)(C4H9)NH.HCl.PtCl4 ; 
P Groth, A. Rios, and W. Marckwald and A. von Droste-Huelshoff, platinic bisethyl-
i-butylaminehydrochloride, 2(C2H6)(C4H0)NHHCLPtCl4 ; J. A. Ie Bel, platinic bisethyl-sec-
butylaminehydrochloride ; .T. A. IeBeI, P. Groth, and A. Ries, platinic bisethyl-i-dibutylamine-
hydrochlorJde, 2(C2H5)(C4H0)2N.HCl.PtCl4 ; A. Ries, two modifications of platinic blstri-
ethyl-n-butylammonlumchloride, 2(C2H6)3(C4H9)NCLPtCl4 ; A. Ries, three modifications 

. . , Pj*»™ Wstrlethyl-i-butylammoniumchloride, 2(C2HJ3(C4H9)NCLPtCl4 ,- A. Ries, 
platinic bisethyltri-i-butylammoniumchloride, 2(C2H5)(C4H9)3NCl.PtCl4 ; W. Marckwald 
ô Txx ŵ ,* xx T ^ t , Sr r^?^*S [ l^ l 8 h o f f ' Platinic bismethylethyl-i-butylamlnehydrochlorlde, 
2(CH3)(C2H XC4H9NHCLPtCl4 ; W. Marckwald, P. Groth, andA. Ries, platinic bis-n-propyl-
i-butylaminehydrochloride, 2(C3H7)(C4H9)NH.HCLPtCl4 ; J. A. Ie Bel, A. Rios, and P. Groth, 
platinic bis-i-propyl-i-butylaminehydrochloride, 2(C3H7)(C4H9)NH-HCLPtCl4 ; A. Ries 
t?£T*vr*£^t£'**^Z*.^clodiii*t?tiona o f P I a t i n i c bispropyM-dibutylaminehydrochloride, 
t C 8 H 7 ^ ^ f S r ^ p l n i * *A T^" 5 . i e s ' Pl*Unic . Wstripropylbutylammonlumchloride, 
A W ^ T JsI ̂ Hs)NCLPtCl4 ; A. Ries, three modifications of platinic bisproDVltri-i-butvl-
ammoniumchlorlde 2(C3H7)(C4H9J3NCLPtCl4 ; P. Groth, A. Ries, and J A ™ e l platinic 
bisetoylpropyl-1-butylaminehydrochloride, 2(C2H6)(C3H7)(C4H9)NHCLPtCl4 ; and A. Ries, 
W. Marckwald and A. von I>roste-Heulshoff, and J. A. Ie Bel, five modifications of platinic 
bteiMtb^letliylpro^ 2(CH3)(C2H6)(C3H7)(C4H9)NCLPtCl4. 

, *F-.A*wJVurt?' C;G-W'Miams, O. Mendius, A. Ries, A. W. Hofmann, and P. Groth described 
platinic blsamylamlnehydrochloride, 2(C6H11)NH21HCLPtCl4, with ».amyl ; R. T. Plimpton, 

3-LT-£fmaIin'^- R»«s, and P. Groth, the active and inactive forms of this salt; J . Tafel, 
and N. Kursanoff, the compound with secondary amyl ; and M. Freund and F. Lenze, 
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W . Rudneff, A . Hies , a n d P . Groth , t w o modif icat ions of the c o m p o u n d w i t h tert iary amyl . 
A . W . H o f m a n n , A . R i e s , a n d J. A . Io B e l s t u d i e d platinic bisdiamylaminehydrochloride, 
2(C5HiX)2]SrII-HCLPtCl4, w i t h n - a m y l ; R . T. P l i m p t o n , a n d R. D . Si lva , the c o m p o u n d 
•with inact ive i so-amyl , a n d R. T. P l i m p t o n , t h e c o m p o u n d w i t h ac t ive i so-amyl . 
A . W . H o f m a n n s tud ied platinic blstriamylaminehydrochloride, 2(C5H11J3]Sr-HCLPtCl4, 
w i t h n - a m y l ; R . T . P l i m p t o n , a n d R. D . Si lva, w i t h inac t ive i so -amyl ; a n d R. T. P l i m p t o n , 
w i t h a c t i v e i so -amyl . A . W . H o f m a n n described platinic bistetramylammonlumchloride, 
2(C 5 H 1 1 J 4 NCLPtCl 4 ; R. Stormer a n d V. v o n Lepel , platinic bismethyl-i-amylaminehydro-
chloride, 2(CH3)(C5H1 1)ISrH-HCLPtCl4 ; J . A . Ie Be l , a n d A . R i e s , platinic bistrimethylamyl-
ammoniumchloride, 2 (CHj) 3 (C 5 H 1 1 )NCLPtCl 4 , w i t h a c t i v e a m y l ; H . a n d A. Malbot , 
O. Schmiedeberg a n d E . Harnack , J". A . Ie Be l , A . R i e s , a n d P . Groth , w i t h i so-amyl . 
J . A . Ie Be l , A . R i e s , a n d P . Groth s tudied platinic bisethyl-i-amylaminehydrochloride, 
2 (CaH 5 ) (C 5 H 1 1 )NH-HCLPtCl 4 , w i t h n -amyl , a n d A . D u r a n d , w i t h inact ive amyl . 
A . W . H o f m a n n described platinic bisdiethyl-i-amylaminehydroehloride, 2 ( C a H 5 ) 2 ( C 5 H 1 1 ) N . 
HCLPtCl 4 , a lso platinic bistriethyl-i-amylammoniumchloride, 2(C 2H 1J) 8 (C 5H 1 1 )NCLPtC] 4 ; 
a n d platinic bismethylethyl-1-amylaminehydrochloride, 2 (CH 3 ) (C 2 H 5 ) (C 5 H 1 1 )N-HCLPtCl 4 ; 
S. B . Schryver a n d J . N . Collie, platinic bismetbyldietnylamylammoniumchloride, 
2 (CH 3 ) (C 2 H 5 )2 (C 5 H 1 J)NCLPtCl4 ; w i t h inact ive n -amyl , a n d i -amyl ; a n d J . A . Ie Be l , 
a n d P . Groth , platinic methylethylpropyl-i-amylammoniumchloride, 2(OH 3 ) (C 2 H 6 ) (C 3 H 7 ) -
(C 5 H 1 1 )NCLPtCl 4 . 

A . Cahours a n d A. W . H o f m a n n , H . Malbot , a n d C. Liobermann a n d C. P a a l described 
platinic bisallylaminehydrochloride, 2 (C 3 H 5 )NH 2 -HCLPtCl 4 ; A . Cahours a n d A. W . Hof
m a n n , a n d H . Malbot , platinic bistriallyaminehydrochloride, 2 (C 3 H 5 ) 3 N.HCLPtCl 4 ; a n d 
platinic bistetrallylammoniumchloride, 2(C 3Hg) 4NCLPtCl 4 ; J . Wei s s , H . a n d A . Malbot , 
a n d A. Parthei l , platinic bistrimethylallylammoniumchloride, 2(CH 3 ) 3 (C 3 H 5 )NCl .PtCl 4 ; 
A . R i n n e , a n d C. L iebermann a n d C. Paal , platinic bisethylallylaminehydrochloride, 
2 (C 2 H 6 ) (C 3 H 5 )NH-HCLPtCl 4 ; A . Rini ie , and C. L iobermann a n d C. Paa l , platinic bis-
diethylallylamlnehydrochloride, 2 (C 2 H 6 ) a (C 3 H 5 )N .HCLPtCl 4 ; F . Reboul , platinic bistriethyl-
allylammoniumchloride, 2 (C 2 H 5 ) 3 (C 3 H 5 )NCLPtCl 4 ; C. L iebermann a n d C. Paa l , platinic 
bispropylallyaminehydrochloride, 2 ( C 3 H 7 ) ( C 3 H J N H - H C L P t C l 4 ; a n d P . Grotli , a n d C. Liober
m a n n a n d C. Paa l , platinic bisdipropylallylaminehydrochloride, 2(C3H7)J8(C3H5)N-HCLl3ICl4 . 

N . S. Kurnakoff , 4 a n d A. Schleicher a n d co-workers prepared platinic dichlOTObisethylene-
diaminechloride, [ P t ( C 2 H 4 ( N H 2)2}2C12]C12, a n d platinic dichlorobisethylenediaminechlorocuprate, 
[Pt{C aH 4 (NH a ) 2} aCl 2JCuCl 4 , a s wel l as a c o m p l e x w i t h p la t inous b i se thylenediamine-
t-hlorocuprate vide supra. P . M. Jager s tud ied t h e crysta ls of t h e first-named salt . 
W . Schacht , a n d C. Neuberg prepared platinic ethylenediaminehydrochloride, C 2 H 4 ( N H j ) 2 . 
2HCLPtCl 4 ; J . Lifschitz a n d K. R o s e n b o h m s t u d i e d t h e opt ical propert ies of platinic 
trisethylenediaminochloride, fPt On3]Cl4.2*5 aq . A . P . Smirnoff obta ined platinic trispropylene-
diaminochloride, [P t (C 3 H 6 N a H 4 ) 3 JCl 4 .H a O, in i t s racemic, a n d dextro- , a n d lajvo-forms. 
A . Werner, platinic tetrachloropropylenediamine, [Pt{C 3H 6(NH a) 2}Cl 4J ; A . Werner , platinic 
dichlorobispropylenediaminechloride, LPt{C 3H 6 (NH 2 ) 2} 2Cl 2 ]Cl 2 ; a n d A. W . H o f m a n n , platinic 
propylenediaminehydrochloride, C 3 H 6 ( N H 2 ) 2 . 2 H C l . P t C l 4 . L . A . Tschugaoff and co-workers 
prepared platinic chloroamidotetramminoehloride, [Pt (NH 3 ) 4 (NH 2 )ClJCl 2 ; a n d P . C Mann, pla
tinic tetrachloro-££'£' -triaminopropanemonohy drochlorlde, [ P t ( N H 2 - C H 2 - C H N H 2 - C H 2 - N H 2 ) -
(HCl)Cl4J-H2O ; a n d platinic tetrachloro-#8'/3''-triaininopropanemonohydrochloroplatinate, 
T P t ( N H 2 - C H 2 - C H N H 2 - C H 2 N H 2 ) ( H C l ) I 2 P t C l 4 - H 2 O ; platinic dichloro-/3/3'£"-triaminotriethyl-
aminochloride, [PtN(C 2 H 4 .NH 2 ) 3 Cl 2 JCl 2 , platinic diehloro-j8j803''-trlaminotriethylaminoehloro-
platinate, [ P t N ( C 2 H 4 . N H 2 ) 3 C l 2 J P t C l 6 . 2 H 2 0 ; a n d also 3PtCl 4 .2N(C 2H 4 .JSlH 2 ) 3 .6HCL10H 2O. 

I . 1. Tscherniaoff a n d A. N . F e d e r o v a prepared platinic dichloroethylenediaminodiammine, 
[ P t ( N H s ) 2 e n C l 2 I C l 2 ; a n d platinic nitritochloroethylenediaminodiammine, [P t (NHj ) 2 On-
(NO2)ClJCl2 . T h e former reacts revers ibly -with aq. a m m o n i a t o form a m i x e d p e n t a m m i n e , 
[ P t ( N H 3 ) 3 e n ClJX3 , a n d h e x a m i n e , [P t (NH 3 J 4 enJX 4 . I . I . Tscherniaoff prepared three 
of t h e four poss ible i somerides of platinic nitritodichloroethylenediaminomethylamino-
chloride, [ P t en (CH 8 .NH 2 ) (N0 2 )C1 2 JC1 ; a n d also t h e opt ica l i somerides of platinic dinitrito-
chloroethylenediaminomethylaminochloride, [ P t e n ( C H 3 . N H 2 ) ( N 0 2 ) 2 C l J C l ; a n d of platinic 
dinltritochloroethylenediaminopyridinochloride, [ P t e n p y (NO2)2CJJCl ; I . I . Shukoif and 
O. P . Shipul ina s tud ied t h e absorpt ion of platinic trichloroamminoethylenediaminochloride, 
[ P t ( N H 3 ) e n Cl3JCl, b y charcoal . F . G. M a n n obta ined platinic tetrachlorodiaminodiethyl-
aminohydrochloride, [ C l 4 P t ( H a N . C 2 H 4 ) a N H . H C l J , t h e corresponding platinic tetrachloro-
diaminodiethylaminohydrochloridechloroplatinate, [ C l 4 P t ( H 2 N . C a H 4 ) 2 N H . H C l J 2 P t C l 4 . H 2 0 , a n d 
platinic trlchlorodiamlnodiethylamino, [P tCl 3 - (H 2 N.C 2 H 4 ) 2 NHJ. F . G. M a n n a n d W. J . P o p o 
prepared opt ica l ly a c t i v e platinum tetraehlorotriaminopropanemonohydrochloride, 

C H a . N H 2 . H C l 
Cl • 

C l \ • x N H a — C H 
> P t < 

C 1 X ^ N H 2 - C H 2 

E . Fischer , 5 a n d E . B e n o u f prepared platinic bisdimethylhydrazinehydrochloride, 
2 (CH 3 ) a N 2 H a .HCLPtCI 4 ; E . F ischer , platinic bisdiethylhydrazinehydrochloride, 2 (C 2 H 6 ) a -
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NoHo-HCLPtCl4 ; and L. A. Tschugaeff and co-workers, platlnlc earbylaminohydrazino-
ehloride, and a ehloroplatinate, and L. A. Tschugaeff a n d A. S. S a m s o n o v a a l so prepared 
some complexes wi th hydroxylamine . • , « * . » 

A. W. Hofmann , 6 T. Anderson, a n d K. L ippmann a n d G. V o r t m a n n prepared platlnlc 
bisanilinehydrochloride, 2C 6 H 5 NH 2 -HCLPtCl 4 ; O. W i d m a n , platlnlc bis-m-toluldinehydro-
Chlorlde, 2C ,H,NH, .HCI .PtCl 4 ; A. W . Hofmann, a n d J . S. Muspratt a n d A . W . H o f m a n n , 
platlnlc bis-p-toluidinehydrochloride, 2 C 7 H 7 N H 2 H C L P t C l 4 ; O. Pieper, platlnlc blsxylidlne-
hydrochloride, 2C8H 9 NH 2 .HCL PtCl4 , and isomeric forms were obta ined b y H . S trassmann, 
E . Paterno and P . Spica, and "E. Bamberger and W . Lodter . H . W . D u d l e y s tud ied var ious 
choline chloroplatinates — e.g. proplonyleholinechloroplatinate ; n-butyrylcholinechloro-
platlnate ; n-valerylcholinechloroplatinate ; n-hexolcholinechloroplatinate ; a n d decoylchollne-
chloroplatinate. 

T. Anderson,7 C. G. Wil l iams, J. O. Gentele , C. W . B lomstrand , A . W u r t z , C. Lieber-
iiuiiui and C. Paal , F . W. O. do Comn«k, S. G. H e d i n , A . Werner a n d F . Fassbender , 
P. C. B u y and co-workers, T- I . Tscherniaeff a n d A. M. Rubins te in , A . Werner, a n d 
S. M. .Jrtrgenson studied the compounds of platinic chloride w i t h pyridine. C. "W. B l o m -
Htrand, S. M. J6rgenHen, T. Anderson, and S. G-. H e d i n prepared platlnlc trans-tetrachloro-
bispyridine, | IM-(C6H5N)2Cl41, and A. Cossa, A. Werner a n d F . Fassbender , T. Anderson , 
C. Lit^bormann and C Paal , L. Balb iano , C. G. Wi l l iams , E . Koefoed , a n d S. G. H e d i n , 
platinic cis-tetrachlorobispyridine, [P t (C 5 H 6 N) 8 Cl 4 ] . S. G. H e d i n prepared platinic dlehloro-
quaterpyrldinechloride, [ Pt (C 5 H 5 N) 4 Cl 8 ]Cl 2 . 7H 2 O ; A. Cossa, platinic diehloroquater-
pyridinechloroplatinite, [P t (C 5 H 6 N) 4 Cl 2 ]P tCl 4 ; S. G. H e d i n , and S. M. Jorgensen , platinic 
dichloroquaterpyridinechloroplatinate, LPt(C 5H 6N) 4Cl 2 ]PtCl 6 ; a n d a c o m p l e x w i t h plat in ic 
pentac-hloropyridine, \Pt(C6H6N)4Cl2][Pt(C5H5N)Cl6la.2H20. T Anderson, F . C. Garrett 
and .T. A. S m y t h e , H . Woidel and E . Hazura, G. Ciamician a n d P . Silbor, W . K o n i g s , 
A. Laden burg', M. Delepine and R. Sornet, R. Meyer a n d A. T a n z e n , V. v o n Lang , a n d 
C. G. Wil l iams, platlnlcbispyridinehydrochloride, 2C 6 H 6 N-HCLPtCl 4 ; T. Anderson , P . T. Cleve, 
S. M. Jorgonsoii, C. L iebennann and C. Paal , and A. Werner and F . Fassbender prepared 
pyrtdinium pyridinepentachloroplatinic acid, [ P t ( C 6 H 6 N ) C l 6 ] H ( C 6 H 5 N ) , as wel l as the 
salts lithium pyridinepentachloroplatinate, L i [Pt (C 6 H 6 N)Cl 6 ] .wH a O ; sodium pyridine-
pentachloroplatinate, N a [ V t ( C 6 H 6 N ) C l 5 I n H 2 O ; potassium pyridinepentachloroplatinate, 
K [ P t ( C 6 H 6 N ) C l 6 ] ; rubidium pyridinepentachloroplatinate, H b [ P t ( C 6 H 6 N ) C l 5 ] ; ca»sium 
pyridinepentachloroplatinate, CsIPt(C 5 H 5 N)Cl 5 ] . S. M. Jorgensen prepared platinic tetra-
chloropyridineammine, [Pt (NH 3 ) (C 5 H 6 N)Cl 4 ] ; S. M. Jorgensen , platinic hexachloroblspyri-
dinedlammlne, P t 2 ( N H , J 2 ( C 6 H 6 N ) 2 C l 6 ; F . Forstor, platinic dlchlorodlcarbonylbispyridine, 
Pt 2 (CO) 2 (C 6 H 5 N) 2 Cl 2 , and the complex salt P t 2 ( C O ) 2 ( C 6 H 6 N ) a C l a [ P t ( C 6 H 5 N ) a C l 2 ] a . 
S. J. Kl ionmschenkoff studied platinic ethylenediaminobispyridinotetrachloride. 

T. Anderson, 8 T. Werthoim, H . Vohl , C. G. Wi l l iams , a n d A . H . Church a n d E . O w e n 
studied the compounds of picolino w i t h platinic chloride. J . D e w a r , H . Vohl , F . W . O. de 
Coninck, and W. R a m s a y studied platinic tetrachloropicoline, [Pt (C 8 H 7 N)Cl 4 ] ; and platinic 
tetrachlorobispicoline, [Pt(C 6 H 7 N) 2 Cl 4 ] ; H . Weidel , A. Baeyer , J . N . Collie a n d W . S. Myers , 
F . C. Garrett and J. A. S m y t h e , H . Frese, E . Diirkopf and M. Schlaugk, A. Ladenburg , 
O. Lango, H. Goldschmidt and E . J. Constam, and C. Stoehr, platinic bis-a-pieollnehydro-
chloride, 2C 6 H 7 N.H CL PtCl4 , or [Pt (C 6 H 7 N J2Cl4],as well as the tnotiohydrate, a n d E . Seyfferth 
reported th© dihydrate. A. Hesekiel , H . Woidel , A. Baeyer , C. Stoehr, P . Sehwarz , A . Laden
burg, A. Ladenburg and J. Siebor, J . Mohler, and F. Bacher prepared platinic bis-/S-picoline-
hydrochloride, 2C6H 7N.HCLPtCl 4 , or [Pt (C 6 H 7 N) 2 Cl 4 ] ; a n d A. Ladenburg, A . B e h r m a n n 
a n d A. W . H o f m a n n , O. Lange, S. Gabriel and J . Colman, a n d K. E . Schultze , platinic Ms-
y-plcolinehydrochloride, 2C 8H 7N-HCLPtCl 4 . T. Anderson , A . Baeyer , a n d C. Stoehr 
prepared picolinium /9-picolinepentachloroplatinate, [P t (C 6 H 7 N)Cl 5 ]H(C 6 H 7 N) . 

T. Anderson, A. H . Church and E . Owen, C. G. Wi l l iams , a n d H . Vohl prepared c o m p l e x 
sa l ts w i th lut idine. F . W . O. do Uoninck, and C. Stoehr s tudied platinic tetraehlorobls-yS-
lutidine, [Pt (C 7 H 9 N) 2 Cl 4 ] ; F . C. Garrett and J. A. S m y t h e , A. Ladenburg , A . Ladenburg 
and F . C. R o t h , V. v o n Lang, A . Hantzsch , platinic ay-dimethylpyrldinehydrochloride, 
2C 7 H 8 N.HCLPtCl 4 ; F . C. Garrett a n d J . A . S m y t h e , a n d F . B . Ahrens a n d R. Gorkow, 
platlnlc a-/9'-dImethylpyridinehydroehIoride and its dthydrote ; M. Conrad a n d W. E p s t e i n , 
F . C. Garrett a n d J . A . S m y t h e , F . Grtinling, A. Ladenburg, C. F . R o t h a n d O. Lange , 
platinic aa'-dimethylpyridinehydroohlorlde ; F . B . Ahrens , platinic £y-dimethylpyridinehydro-
chloride a n d its dthydrale ; a n d E . Diirkopf, platinic /9/9'-dimethylpyridinehydrochloride. 
A. Ladenburg, a n d C. Stoehr prepared platinic a-ethylpyridinehydroehlorlde ; H . Weide l and 
K. Hazura , A. Ladenburg, C. Stoehr, L. Berend a n d C. Stoehr, T. Anderson, C. G. Wi l l iams , 
a n d F . W. O. de Coninck, platinic /9-etnylpyridlnehydrochlorlde ; A . Ladenburg, a n d J . Ferns 
and A. Lap worth , platinic y-ethylpyridinehydrochloride. C. Stoehr prepared lutidlnium lutidine-
pentachloroplatinate, [P t (C 7 H 9 N)Cl 6 ]H(C 7 H 9 N) . 

T. Anderson, F . B . Ahrens , a n d A. H . Church a n d E . Owen s tudied t h e c o m p o u n d s of 
col l idme w i t h plat inic chloride. A. Calm and K . v o n B u c h k a , and F . W . O. de Coninck 
prepared platinic tetraehlorobiscollidine, [P t (C 8 H 1 1 N) 2 Cl 4 ] ; J. Guareschi, platinic bls-
a/Sy-trimethylpyridinehydroehlorlde, 2C 8 H X 1 N.HCLFtCl 4 ; F . B . Ahrens , platinic bis-ayfi'-
trimethylpyridinehydrochloride ; A . H a n t z s c h , E . Diirkopf, F . C. Garrett a n d J . A . S m y t h e , 
P . R i e h m , a n d J". N . Collie, platinic bis-aya'-trimetbylpyridinehydrochloride ; A . R ichard , 
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F . W . O . d e C o n i n c k , H . W e i d e l a n d B . P i c k , K . E . S c h u l t z e , a n d A . L a d e n b u r g , platinic 
bls-a-methyl-y-ethylpyrldlnehydrochloride ; H . V o h l , A . B a e y e r , A . Hosek ie l , a n d F . A u e r -
b a c h , platinic bis-a-methyl-/S'-ethylpyridlnehydrochloride ; K . E . S c h u l t z a n d A . L a d e n 
b u r g , platinic bis-a-methyl-a'-ethylpyridinehydrochlorlde, A . C a l m a n d K . v o n B u c h k a , 
a n d F . W . O. d e C o n i n c k , platinic bis-/9-methyl-y-ethylpyrldinehydrochloride ; A . L a d e n 
b u r g , E . L e l l m a n n a n d W . O. Mii l ler , a n d A . W . H o f m a n n , platinic bis-a-propylpyridine-
hydrochloride ; A . L a d e n b u r g , a n d W , Klonigs a n d G. H a p p e , platinic bis-y-isopropyl-
pyridlnehydrochloride ; a n d A . L a d e n b u r g , platinic bis-y-isopropylpyridinehydrochloride. 
A. Calm a n d K . v o n B u c h k a , a n d F . W . O . d e C o n i n c k p r e p a r e d collidinum collidinepenta-
chloroplatinate, [ P t ( C 8 H 1 1 N ) C l 6 ] H ( C 8 H 1 x N ) . 

O. H e s s e o b t a i n e d quinine chloroplatinate, ( C 2 0 H 2 6 N 2 O 2 ) 2 P t C l 6 . 3 H 2 O ; isoquinine chloro-
platlnate, ( C 2 0 H 2 6 N 2 O 2 ) 2 P t C l 6 . 3 H 2 O ; cinchonidine chloroplatinate, ( C 1 9 H 2 3 N 2 O ) 2 P t C l 6 . 2 H 2 O ; 
iso-cinchonidine chloroplatinate, (C 1 , H 2 3 N 2 O ) 2 P t C l 6 . 2 H 2 O ; a n d qulnamine chloroplatinate, 
( C 1 9 H 2 6 N 2 0 2 ) 2 P t C l 6 . 2 H 2 0 . 

O. W a l l a c h a n d F . L o h m a n n , ' E . Seyf fe r th , A . L a d e n b u r g , T . H j o r t d a h l , V . v o n 
Z e p h a r o v i c b , a n d W . Klonigs p r e p a r e d platinic bispiperidinehydrochloride, 2 C 5 H 1 1 N - H C l . 
P t C l 4 , a n d a c o m p l e x w i t h a l coho l of c r y s t a l l i z a t i o n ; A . W e r n e r a n d F . F a s s b e n d o r , 
platinic trans-tetrachloropiperidinepyridine, L P t ( C 6 H 6 N ) ( C 6 H 1 1 N ) C l 4 I ; F . W . O . d e 
Con inck , platinic tetrachlorobisquinoline, [ P t ( C 9 H 7 N ) 2 C l 4 I ; A . B a e y e r , H . W e i d e l a n d 
JK. H a z u r a , E . L e l l m a n n a n d H . A b t , O . E c k s t e i n , Z . H . S k r a u p , C. G. W i l l i a m s , S. H o o g e -
werf a n d W . A . v a n D o r p , Cr. G o l d s o h m i e d t a n d M. v o n S c h m i d t , a n d F . W . O . d e C o n i n c k , 
platinic bisqulnolinehydrochloride, 2 C 9 H 7 N . H C l . P t C l 4 , a n d A . B a e y e r d e s c r i b e d t h e 
ntonohydrate., a n d M. K r e t s u h y , O. E c k s t e i n , Z . H . S k r a u p , a n d S. H o o g e w e r f a n d W . A . v a n 
D o r p , t h e dihydrate. S. H o o g e w e r f a n d "W. A. v a n D o r p , a n d A . P i e t e t a n d S. P o p o v i c i 
d e s c r i b e d platinic bis-iso-quinolinehydrochloride, 2 C 9 H 7 N . H C l . P t C l 4 , a n d i t s d i h y d r a t e ; 
a n d W . H e i n t z , platinic biscarbamldehydrochloride, 2 C O ( N H 2 ) a . H C l . P t C l 4 , a n d i t s drhydrate. 

F . W . O. d e C o n i n c k a o d e s c r i b e d platinic tetrachloroblstetrahydroquinoline, [ P t ( C 9 H 1 1 N ) 8 -
Cl4I ; W . H o n k e , platinic tetrachlorobispropionitrile, L P t ( C 2 H 6 C N ) 2 C l 4 ] ; W . H o n k e , a n d 
L . B a m b e r g , platinic tetrachlorobisbenzonitrile, [ P t ( C 6 H 6 C N ) 2 C l 4 J ; C. S t o e h r a n d 
M. W a g n e r , platinic tetrachloro-/3/9-dimethyldipyridine, [ P t ( C 1 2 H 1 8 N 8 ) C l 4 ] ; J . S c h l e n k e r , 
platinic tetrachlorobis-4, 5-dimethylpyrimidine, [P t (C 6 N 2 H 8 ) 2 C1 4 J ; A . B y k , platinic tetra
chlorobis-4, 5-methylethylpyrlmidine, [ P t ( C 7 N 2 H 10)2C14] ; a n d E . H a r d y a n d O. CaI-
mol s , platinic tetraehlorojaborine, [ P t ( C 8 8 H 3 8 N 4 O 4 ) C l 4 J ; platinic tetrachlorobisjaborine, 
[ P t ( C 1 9 H 2 6 N 4 0 4 ) 2 C l 4 J ; E . H . K-eiser, a n d W . J . Sell a n d F . W . D o o t s o n p r e p a r e d platinic 
tetrachlorobistrichloropyridine, [ P t ( C 5 H 2 C l 3 N ) 2 C l 4 ] . B . Z i e g e l b a u e r , platinic tetrachloro-o-
phenylenebiguanidine, [ P t ( C 8 H 9 N 6 ) C l 4 ] , a n d t h e dihydrate ; E . H a r d y a n d G. Ca lmols , platinic 
tetrachloropilocarpidine, [ P t ( C 1 0 H 1 4 N 2 O 2 ) C l 4 ] ; a n d F . W . P i n k a r d a n d c o - w o r k e r s , c o m 
p l e x e s w i t h g lyc ine . 

L . B a l b i a n o 1X d e s c r i b e d s o m e c o m p l e x e s w i t h p y r a z o l , t h u s , platinic tetrachloroblspyrazol, 
[ P t ( C 3 H 4 N a ) 2 C l 4 ] ; platinic tetrachlorobis-8, 5-methylpyrazol, [ P t ( C 4 H 6 N 2 J 2 C l 4 J ; platinic 
tetrachlorobis-3, 5-methylchloropyrazol, [ P t ( C 4 H 6 N 2 C l ) 2 C l 4 ] ; platinic tetrachlorobis-3, 
5-dimethylpyrazol, [ P t ( C 6 H 8 N g ) 2 C l 4 ] ; platinic tetrachlorobis-3, 5-dimethyltetrachloropyrazol, 
I P t ( C 6 H 4 N 2 C l 4 J 2 C l 4 ] ; platinic tetrachlorobis-p-tolylpyrazol, [Pt(C10H 1 0 N 2 ) 2 C1 4 ] ; platinic 
dichlorobispyrazol,fPt(C8H3N2)8Cl8J ; platinic dlchlorobis-3,5-methylpyrazol, [ P t ( C 4 H 6 N 8 ) 2 C l 2 ] ; 
platinic dichlorobis-1-ethy 1-3, 5-dimethylpyrazol, [ P t ( C 7 H 1 1 N a ) 2 C l 2 ] ; platinic dichlorobis-1 -
phenylpyrazol, [ P t ( C 9 H 7 N 2 ) 2 C l 2 ] ; platinic dichlorobis-1-phenyltetrachloropyrazol, [ P t -
(C 9H 3N 8Cl 4) 8C1 2] ; platinic dichlorobis-o-tolypyrazol, [ P t ( C 1 0 H 9 N 2 ) 2 C 1 2 ] ; platinic dichloro-p-
tolylpyrazol, [ P t ( C 1 0 H 9 N a ) 2 C l 2 ] ; A . A n d r e o c c i , a n d L . B a l b i a n o , platinic dichlorobis-1-
phenyl-3-methylpyrazol, [ P t ( C 1 0 H 9 N g ) 2 C l 2 ] ; L . B a l b i a n o , a n d L . B a l b i a n o a n d G. M a r c h e t t i , 
platinic dichlorobis-1 -phenyl-4-methylpyrazol, [ P t ( C 1 0 H 9 N 2)2C12] ; L . B a l b i a n o , platinic 
dichlorobis-1-pheny 1-3, 5-dimethylpyrazol, [ P t ( C 1 1 H 1 1 N 2 ) S C l 2 ] ; platinic dichlorobisphenyl-
methylethylpyrazol, [ P t ( C x 2 H 1 3 N 2) 2 C1 2 ] ; platinic dichlorobis-i-phenylmethyletbyltrlchloropyrazol, 
[ P t ( C 1 2 H 1 0 N 2 C I s ) 2 C l 2 ] ; a n d G. O r t o l e v a , platinic dichlorobispyridinephenylpyrazol, 
[ P t ( C 1 2 H 7 N s ) 2 C l 2 ] . 

L . B a l b i a n o i a d e s c r i b e d platinic tetrachlorobisglyoxal, [P t (C 3 H 4 N 2 ) 2 C1 4 J ; C. S t o e h r , 
platinic tetrachloroblspyrazine, [ P t ( C 6 H 4 N 2 ) 2 C l 4 ] ; C. S t o e h r , platinic tetrachlorobis-2, 
5-dimethylpyrazlne, [ P t ( C 6 H 8 N 2 ) 2 C 1 4 ] ; C. S t o e h r a n d M . W a g n e r , platinic tetrachlorobis-2, 
5-dimethyl-3-ethylpyrazlne, [ P t ( C 8 H 12N 2) 2C14] ; a n d O . P o p p e n b e r g , platinic tetrachloro-
cinnamylpyrldazine, [ P t ( C 1 8 H 1 0 N 8 ) 2 C 1 4 ] ; C. S t o e h r , pyrazlnium pyrazinepentachloroplatinate, 
[ P t ( C 4 H 4 N 2 ) C l 6 ] H ( C 4 H 4 N 8 ) ; dimethylpyrazlnium 2, 5-dimethylpyrazinepentachloroplatinate, 
[ P t ( C 6 H 8 N 2 ) C l 6 ] H ( C 6 H 8 N 8 ) ; P . B r a n d e s a n d C. S t o e h r , trimethylpyrazinium 2, 3 , 6-trimethyl-
pyrazlnepentaehloroplatinate, [ P t ( C 7 H 1 0 N 2 ) C l 6 ] H ( C 7 H 1 0 N 2 ) ; C. S t o e h r , 2 , 5-dlmethyl-3-
ethylpyrazinepentachloroplatinic acid, [ P t ( C 8 H 1 2 N 2 ) C l 6 ] H ; G. T . M o r g a n a n d F . H . B u r s t a l l , 
c o m p l e x e s w i t h d i p y r i d y l . 

G. P e l l i z z a r i " d e s c r i b e d platinic tetraohlorobis-1, 3 , 4-triazol, [P t (C 2 H 3 N 3 ) 8 C1 4 ] ; 
A. A n d r e o c c i , a n d G. Pe l l i zza r i , platinic tetrachlorobls-l-phenyl-1, 3-triazol, [ P t ( C 8 H 7 N s ) 8 C l 4 J ; 
G. Pe l l i zza r i a n d C. Maesa, platinic tetrachlorobls-l-phenyl-2, 3-triazol, [ P t ( C 8 H 7 N 3 ) 2 C l 4 J ; 
G. Pe l l i zza r i a n d C. Massa , platinic tetrachlorobis-o-tolyl-1, 3-triazol, [ P t ( C 9 H 9 N 3 ) 8C14] ; 
a n d platinic tetrachlorobis-p-tolyl-1, 3-triazol, [ P t ( C 9 H e N 8 ) 8 C l 4 ] ; G. Pe l l i zza r i a n d 
M. B r u z z o , platinic tetrachlorobis-o-tolyl-2, 8-triazol, [P t (C 9 H 9 N 3 ) 2 C1 6 ] ; a n d platinic tetra-
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chlorobis-p-tolyl-2, 3-triazol, [ P t ( C 9 H ,N 3 ) 2C14] ; G. Pe l l i zza r i a n d C. Massa platinic tetra~ 
ShtoroSSlSlSJphthyl-l, 3-trlazol, L P t ( C 1 8 H 9 N 3 ) 2 C l 4 ] ; a n d platinic J f ^ ^ ^ ^ ^ ^ g ^ 
3-triazol : O . Pe l l izzar i a n d M. B r u z z o , platinic tetrachlorobls-a-naphthyl-2, 3-triazol, 
[ P t ( C 1 2 H - N 3 )2C14]; a n d platinic tetrachlorobIs-jS-napnthyl-2,3-trlazol-l ; A A n d r e o c c i , platinic 
Urachloro^is-i-phenyl-3-metnyI-l , 8-triazol, LPt (C 9 H ,N 3 ) 2C14] ; a n d CL P e l h z z a r i a n d 
A. A l c i a t o r e , platinic tetrachlorobis-o-tolyl-2, 5-dimethyl-2, 8-triazol, L P t ( C 1 1 H 1 3 N a ) 2 C l 4 ] ; 
a n d platinic tetrachlorobis-o-tolyl-2, 5-dimethyl-2, 3-triazol. A . A n d r e o c c i , platinic 
dichlorobls-l-phenyl-3-methyl-l, 3-triazol, LP t (C 9 H 8 N 3 ) 2 Cl 2 ] ; a n d platinic dlchlorobls-l-
phenyl-3-metbyl-l , 3-triazolone, [ P t ( C 9 H 8 O N ) 2 C l 2 ] . G. C u n e o o b t a i n e d platinic totra-
chlorobis-l-phenyl-3-imidotriazoline, [P t (C 8 H 8 N 4 ) 2 C1 4 ] ; a n d platinic tetrachlorobis-p-tolyl-
3-lmldotrlazoline, TI3MC9H1 0N4) aCl4] . S. R u h e m a n n a n d H . E . S t a p l e t o n , S. R u h e m a i m 
a n d R . W . M e r r i m a n , O. H a n t z s c h a n d O. S i l b e r r a d , a n d G. Pe l l i zza r i p r e p a r e d platinic 
tetrachlorobistetrazoline, [ P t ( C 2 H 4 N 4 ) 2 C l 4 ] ; a n d S. R u h e m a n n a n d R . W . M e r r i m a n , a n d 
G. Pel l izzar i , platinic tetrachlorobisdimethyltriazoline, LPt(C 4 H 8 N 4 ) 8 C1 4 ] . L . Cla isen p r e p a r e d 
platinic tetrachlorobis-a-methylisoxazol, [ P t ( C 4 H 8 N O ) 2 C l 4 ] ; a n d E . H a r d y a n d O. Ca lme l s , 
platinic tetrachlorobIs-0-hydroxyethylpyridine, LP t (C 7 H 9 NO) 2 Cl 4 ] . 

I*. T . Clovo 14 desc r ibed platinic hydroxyacetatotetramminochloride, [ P t ( N H 3 J 4 ( O H ) -
(C 2 H 1 O 2 ) ICl 2 , a n d platinic hydroxyacetatotetramminochloroplatlnite, [ P t ( N H g ) 4 ( O H ) ( C 2 H 8 O 2 ) ] -
P t C l 4 H 2 O ; O. Wal l i n , platinic tetrachlorobisamldoacetate, [ P t ( N H 2 . C H 2 . C O O H ) 2 C L J , a n d 
platinic tetrachlorobisethylamidoacetate, [ P t ( N H g . C H a . C O O C a H 6 ) 2 C l 4 J ; E . H a r d y a n d 
CJ. Calmols , platinic tetrachlorobis-0-pyridine-a-lactate, LPt (C 8 H 9 NO 3 ) 2 C1 4 ] ; E . H a r d y a n d 
O. CttlrnolH, platinic tetrachlorojaborinate, [ P t ( C 1 9 H 2 6 N 3 O 5 ) C l 4 ] ; a n d platinic tetrachlorobis-
jaborinate, LPt(C 1 9H2 5N8C>5)2C141; O. W a l l i n , platinic dlchlorobisglycine, L P t ( N H 2 - C H 2 C O O ) 2 -
Cl 2 J ; B . Ungor,pentachloroguanineplatinic acid, L P t ( C 6 H 6 N 6 O ) C l 6 1 H . 2 H 2 0 ; a n d A. H a n t z s c h , 
platinic dichloroquatermethylpseudolutidostyrilchloride, LP t (C 8 H 1 x N O )4C12]C12. 

M. Loabre a n d E . G a r d n e r p r e p a r e d t h e guanidine salts, [ P t ( C H 6 N 3 ) C l ] ( O H ) w , a n d 
[ P t ( C H 6 N 3 ) C l 2 I 2 ; a n d t h e cyanurtriamide salts, LPt (C 3 N 3 (NHa) 3 Cl](OH) 7 1 . 

C. E n e b n s k o , 1 6 A . Loi r , P . C. R a y a n d P . C. Mukl ie r j eo , P . C. R a y , a n d L . Tschugaef f 
a n d J . l ionowoloi isky i>repar*3d platinic tetrachlorobisdimethylsulphine, LPt{(CH3)2S}2Cl4] ; 
CJ. C a r r a r a , O. L . La i rd , A . C a h o u r s , O . S t r o m h o l m , a n d H . KLlinger, platinic blstrimethyl-
sulphoniumchloride, 2 (CH 3 J 3 SCLPtCl 4 ; C. W . B l o m s t r a n d , M. W e i b u l l , F . O . Ange l l a n d 
co -worke r s , a n d A. Loi r , platinic tetrachlorobisdiethylsulphine, LPt{(C2H6)2S}2Cl4J ; A . v o n 
Oofelo, K . A. Jettison, IT. D e h n , P . G r o t h , H . K l i n g e r a n d A . M a a s s e n , a n d GL C a r r a r a , 
platinic bistriethylsulphoniumchloride, 2 (C 2 H 6 ) 8 SC1 .P tC l 4 ; 33. S t r o m h o l m , platinic tetrachloro-
bismethylethylsulphine, LPtI(CH3)(C2HB)S}2C14] ; H . K l i n g e r a n d A . M a a s s e n , O. L . L a i r d , 
a n d CL C a r r a r r a , platinic bisdimethylethylsulphoniumchloride, 2 (CH 3 ) 2 (C 2 H 6 )SC1 .P tC l 4 ; 
F . KIriigor, R . N a s m i a n d A . Sca la , D . S t r o m h o l m , W . L o s s e n , a n d H . K l i n g e r 
a n d A . Maasson , platinic bismethyldiethylsulphoniumchloride, 2 ( C H 3 ) ( C 2 H 6 J 2 S C L P t C l 4 ; 
C. R t ido l ius , a n d M. W e i b u l l , platinic tetrachlorobisdipropylsulphine, LPt{(C3H7) aS}2Cl4] ; 
A. Cal iours , platinic bistripropylsulphoniumchloride, 2 (C 3 H 7 J 3 SCLPtCl 4 ; G. Aminoff, P . G r o t h , 
a n d 1). S t r o m h o l m , platinic bismethyldi-n-propylsulphoniumchloride, 2 ( C H 3 ) ( C 3 H - ) , S C L P t C l 4 , 
a s well a s t h e c o r r e s p o n d i n g platinic bismethyldi-i-propylsulphoniumchloride ; A . C a h o u r s , 
platinic bisdiethylpropylsulphoniumchloride, 2 ( C 2 H 6 ) 2 ( C 3 H 7 ) S C l . P t C l 4 ; G. AminorT, a n d 
13. S t r o m h o l m , platinic bismethylethyl-n-propylsulphonlumchloride, 2 ( C H 3 ) ( C 2 H 5 ) ( C 3 H 7 ) S C L 
P t C l 4 , a n d platinic bismethylethyl-i-propylsulphoniumchloride ; H . L o n d a h l , platinic tetra-
chlorobisdi-n-butylsulphine, LPt((C4HB)aS}2Cl4 l ; H . L o n d a h l , a n d M. W e i b u l l , platinic 
tetrachlorobisdi-i-butylsulphine ; A. C a h o u r s , platinic bistributylsulphonlumchloride, 2(C4H9) . , -
S C L P t C l 4 ; 13. S t r o m h o l m , platinic bismethyldi-i-butylsulphoniumchloride, 2 (CH 3 ) (C 4 H 9 ) 2 SCL 
P t C l 4 , a n d i t s hydrate, G. AminofE, P . C r o t h , a n d D . S t r o m h o l m , platinic blsmethyl-
ethyl-n-butylsulphoniumchloride, 2 (CH 3 ) (C 2 H 6 ) (C 4 H 9 )SCLPtCl 4 , platinic bismethylethyl-i-butyl-
sulphoniumchloride, a s well a s t h o c o r r e s p o n d i n g c o m p o u n d w i t h s e c o n d a r y b u t y l ; 
13. S t r o m h o l m , platinic methyl-n-propyl-i-butylsulphoniumchloride, 2 (CH 3 ) (C 3 H 7 ) (C 4 H 9 )SCl . 
P t C l 4 , a n d platinic methyl-i-propyl-i-butylsulphoniumchloride ; D . S t r o m h o l m , platinic bis-
methylethylamylsulphoniumchloride, 2 ( C H 3 ) ( C 2 H 6 ) ( C 5 H 1 1 ) S C L P t C l 4 ; H . L o n d a h l , platinic 
tetrachiorodibenzylsulphine, LPt{(C 6H 6 .CH 2 ) 3S} 2Cl 4 ] ; A . C a h o u r s , platinic bisdixnethylbenzyl-
sulphoniumchlorlde, 2 (CH 3 ) 2 (C 7 H 7 )SCLPtC l 4 ; O . S t r o m h o l m , platinic bismethylethylbenzyl-
sulphoniumchloride, 2 ( C H 3 ) ( C 2 H 6 ) ( C 7 H 7 ) S C L P t C l 4 ; 13. S t r o m h o l m , platinic bismethyl-i-propyl-
benzylsulphoniumchloride, 2 (CH 3 ) (C 3 H 7 ) (C 7 H 7 )SCLPtCl 4 ; a n d A. H u s e m a n n , a n d H . L o n d a h l , 
platinic tetrachlorobisetbylenesulphine, LPt(S(C 2H 4 ) .,S]Cl4]. 

G. P r & t o n u s - S e i d l e r p r e p a r e d platinic bisthiocarbamidehydrochloride, 2 C S ( N H 2 ) 2 . H C L 
P t C l 4 ; W . S c h a c h t , platinic tetrachlorobistrimethylenethiocarbamide, [ P t ( H S . C : N ( C H 3 ) 3 . 
N H ) 2 C l 4 ] ; A . W H o f m a r m a n d W . S c h a c h t , platinic tetrachlorobisdlethylenethiocarbamide, 
[ P t ( S : C N H : C H 2 - C H 2 : N H ) 2 C l 4 ] ; a n d A . W . H o f m a n n , a n d A . G i r a r d , platinic tetra-
chloroblstrithioformaldehyde, LPt(C3H6S3)2C14] . p 

W . M a r c k w a l d , a n d A . W o h l a n d W . M a r c k w a l d d e s c r i b e d platinic tetrachlorobisimldo-
azolylmercaptan, [ P t ( H S . C . N H . C H : C H . N O2Cl4] ; W . M a r c k w a l d , platinic tetrachlorobis-
/x-imidoazolylmercaptan, [ P t ( H S . C . N H . C H ; C H . N O2Cl4] ; platinic tetrachlorobis-u-methyl-
imidoazolyl-^-mereaptan, L P t ( H S . C . N ( C H 3 ) . C H - C H . N O3Cl4] ; platinic tetrachlorobis-v-phenyl-
lmIdoazolyl-M-mercaptan, L P t ( H S . C . N ( C , H 6 ) C H : C H . N O8Cl4] ; platinic tetrachlorobls-v-p-tolyl-
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Imidoazolyl-zi-mereaptan, [PtJHS-C]Sr(C8H^CH3)CH -. C H . N :}8C14] ; platinic tetraehlorobls-
*-m-xylylimidoazolyl-/x-mercaptan, '[Pt{HS.C.3Sr.CaH8(CH3)8 .CH : CH.IST :}aCl4] ; a n d platinic 
tetrachlorobis - v - a -naphthylimidoazoly 1 - ^ - mercaptan, [Pt(MS .C.INrc10H7 .CH: C H . N :> aCl4] . 
P . C. R a y a n d co-workers described platinum methylmercaptidochloride, P t C l ( C H 3 ) 2 S 2 . H 2 0 ; 
platinum mereaptldochloride, PtCl(C 2 Ms) 2 S 2 , and platinum mercaptldobromide, P t B r ( C 8 H 6 ) 2 S 2 , 
in which i t i s a s sumed t h a t the p l a t i n u m is quinquiva lent vide supra, the va l ency of 
p la t inum ; a n d also P t 6 C l ( R 2 S 2 ) 4 , in w h i c h o n l y one p l a t i n u m a t o m is quinquivalent . 

F . W . Semmler prepared platinic disulphovlnylsulphlnevinylchloroplatlnate, 3[Pt{(C 2H a) 2S}-
S 2 ] .2C 8H 3CLPtCl 4 ; F . W . Semmler , a n d T . W e r t h e i m , platinic disulphoallyl-sulphlneallyl-
chloroplatinate, 3[Pt{(C3HB)2S>S8] .2C8H6CLPtCl4 ; a n d C. H . K e u t g e n , platinic tetrachloro-
dlallylhexasulphine, Pt{ (C3H 5) 2S J C l 4 ] . 

C. JL,. Jackson l d described platinic tetrachlorobisdimethylselenine, [PtJ(CH8)2So>2C]4] ; 
C. TL,. Jackson , platinic bistrimethylselenonlumchloride, 2(CH3)3SeCl.PtCl4 ; J . Petren , 
platinic tetrachloroblsdiethylselenlne, Pt{(C 2 H 6 ) 2 Se} 2 Cl 4 ] ; A . F . W . Schimper, a n d L. v o n 
Pieverl ing, platinic triethylselenoniumchloride, 2(C 2 H 6 J 3 SeCLPtCl 4 ; J . Petren , platinic 
tetrachlorodiethylseleninediethylsulphine, Pt{(CaH6)2S}{(C2H6)2So>Cl4] ; J . Petren , platinic 
tetrachloroblsdiethylselenlne, [Pt{(C2HB)2Se}2Cl4J ; C. L. Jackson , platinic tetrachlorobis-
dibenzylselenlne, [Pt{(C 6H 6 .CH 2 ) 8Se} 8Cl 4 ] ; a n d platinic bisdimethylbenzylselenoniumchloride, 
2(CHa)2(C7H7)SeCLPtCl4 . A. Cahours described platinic bistrimethyltelluroniumchloride, 
2(CHa)3TeCLPtCl4 . 

A . Cahours a n d A . W . H o f m a n n 17 described platinic bistrimethylphosphinehydrochloride, 
2(CH3J3P-HCLPtCl4 ; A. Cahours a n d A. W. H o f m a n n , A. Parthei l a n d A. v a n Haaron , 
a n d J . N . Collie, platinic bistetramethylphosphoniumchloride, 2(CH3J4PCLPtCl4 ; A. W . Hof
m a n n , platinic bisethylphosphinehydrochloride, 2 (C 2 H 5 )PH 2 -HCLPtCl 4 ; a n d platinic bisdiethyl-
phosphinehydrochloride, 2 (C 2 H 6 J 2 PH.HCLPtCl 4 ; E . Drechsel and E . Finkels te in , a n d 
A. Cahours a n d A . W . H o f m a n n , platinic bistriethylphosphinehydrochloride, 2 (C 2 H 5 ) 3 P.HCL 
PtCl 4 ; Q. Sella, A. Cahours a n d A. W . H o f m a n n , platinic bistetraethylphosphonium-
chloride, 2(C2Hg)4PCLPtCl4 ; A . Cahours, platinic bistrimethylethylphosphoniumchloride, 
2(CH3J8(C2H6)PCLPtCl4 ; J . N . Collie, platinic bisdimethyldiethylphosphoniumchloride, 
2 (CH 3 ) 2 (C 2 H 5 ) 2 PCLPtCl 4 ; A. W . H o f m a n n , and A. Cahours and A. W . H o f m a n n , platinic 
blsmethyltriethylphosphoniumchloride, 2(CH3)(C8Hg)8PCLPtCl4 ; J . N . Collie, platinic 
bistriethylpropylphosphonlumchloride, 2(C2Hg)3(C3H7)PCLPtCl4 ; R. H . Piekard and 
J . TCenyon prepared trimethyloxyphosphoniumchloroplatinate, 4(CH3J3PO-H 2PtCl« ; a n d 
a similar c o m p o u n d was obta ined b y J . A . Collie : triethyloxyphosphoniumehloroplatinate, 
4 (C a H 6 ) 3 PO.H 8 PtCl 6 ; a n d tripropyloxyphosphoniumchloroplatinate, 6(C 8 H 7 J 3 PO-H 2 PtCl 6 ; 
A. Cahours and A. W . H o f m a n n , platinic bistrimethylamylphosphoniumchloride, 
2(CHa) 3(C 6H 1 1)PCLPtCl 4 ; J . N . Collie, a n d A Cahours a n d A. W . H o f m a n n , platinic bistri-
ethylamylphosphoniumchloride, 2(C 2Hg) 3 (C 6H 1 1 )PCLPtCl 4 ; A . W . H o f m a n n , platinic Ms-
triethylallylphosphoniumchloride, 2(C 2H 6J 3(C 3H 6)PCLPtCl 4 ; a n d J . N . Collie, platinic bis-
ethyltrlbenzylphosphoniumchloride, 2(C 2H 6 ) (C 7H 7 ) 3PCLPtCl 4 . F . Fleissner, E . A. L e t t s a n d 
J . N . Collie, a n d R. H . Piekard a n d J . K o n y o n described platinic triehlorotrisbenzyloxy-
phosphinechloride, rPt{(C7H7)3PO}3Cl8JCL 

E . P o m e y , and A. R o s e n h e i m a n d W . LOweustamm described platinic tetrachlorobistriethyl-
phosphite, rPt,'P(OCaH5)3}2Cl4] ; A. Michaelis , platinic tetrachlorobis-p-dimethyloxyphosphine-
benzoate, [Pt{(CH 3 ) 8 PO(C e H 4 .COOH)} 2 Cl 4 ] ; E . P o m e y , platinic tetrachlorotriethylphosphite, 
[Pt{P(OC 2H 6 ) 3}Cl 4 ] ; A. R o s e n h e i m and W. LOwenstamm, and A. R o s e n h e i m a n d W. L e v y , 
platinic tetrachlorotriethylphosphate, [Pt{OP(OC2H6)3}Cl4J2 . P . Sehiitzenberger, a n d P . Schiit-
zenberger a n d C. Fonta ine described a number of il l-defined complexes w i t h phosphorus 
compounds . 

W . M. D e h n a n d B . R. W i l c o x 1 8 described platinic bisdimethylarsinehydrochloride, 
2 (CH 8 ) 2 AsH.HCLPtCl 4 ; E . Amort , A. Parthei l a n d E . A m o r t , a n d E . Mannheim, platinum 
bistetramethylarsoniumchloride, 2(CH3)4AsCLPtCl4 , or [(CH8)3AsCl]8PtCl4 ; E . A m o r t , 
A. Parthei l a n d E . Amort , E . Mannheim, a n d H . Landol t , platinic bistetraethylarsonium-
chloride, 2(C2H5J4AsCLPtCl4 , or [(C2H6J4AsCIl2PtCl4 ; A Cahours, platinic bisdimethyl-
diethylarsoniumchloride, 2(CH3J2(C2H6J2AsCLPtCl4 ; E . Mannheim, E . Amort , a n d 
A. Parthei l a n d E . A m o r t , platinic bistetra-n-propylarsoniumchloride, 2(C3H7)4AsCLPtCl4 , 
and platinic bistetra-I-propylarsoniumchloride, or [(C 3H 7) 3AsCl] 8PtCl 4 ; E . Mannheim, 
E . A m o r t , a n d A. Parthe i l a n d E . A m o r t , platinic bistetrabutylarsonlumehloride, 
2(C4H8J4AsCLPtCl4 , or [As(C 4 H 9 J 3 AsCl] 8 -PtCl 4 ; A. Parthei l a n d E . A m o r t , A . Gronovor, 
a n d A. Michaelis a n d U. P a e t o w , platinic bistetrabenzylarsonlumehloride, 2As(C7H7)4CLPtCl4 , 
or [(C7H7J8AsCl]2PtCl4-H2O ; a n d A. Michaelis a n d XJ. P a e t o w , platinic bismethyltribenzyl-
arsoniumchloride, 2(CH8)(C7H7J8AsCLPtCl4 . 

H . Lando l t described platinic blstetramethylstiboniumchloride, 2(CH8J4SbCLPtCl4 ; 
R. Lowig, platinic quatertetraethylstlboniumchloride, 4(C8H6)4SbC1.3PtCl4 ; A. Parthei l a n d 
E . Mannhe im, a n d G. B . B u c k t o n , platinic bistetraethylstiboniumchloride, 2(C a H 6 ) 4 SbCLPtCl 4 ; 
A. Parthe i l a n d E . Mannheim, platinic bistetrapropylstiboniumchloride, 2(C3H7J4SbCLPtCl4 ; 
and Gr, T. Morgan a n d V. E . Yars ley obta ined platlnous trimethylstibinochloroplatinate, 
[Pt{(CH 8 ) 8Sb} 4 ]PtCl . . 
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Hydroch lo rop la t i n i c acid, H 2 P t C l 6 , as i nd i ca t ed a b o v e , furn ishes a series of 
sa l t s , t h e ch lo rop la t ina tes , R 2 P t C l 6 , typif ied b y a m m o n i u m chloroplat inate , 
( N H 4 ) 2 P t C l 6 , which, as shown by E . v o n Meyer , 1 9 is n o t t o be r e g a r d e d a s a d o u b l e 
sa l t of a m m o n i u m chloride a n d p la t in ic ch lor ide . J . J . Berze l ius , a n d J . T h o m s e n 
sa id t h a t a m m o n i u m ch lo rop la t ina t e is p r ec ip i t a t ed a s a l emon-ye l low, c rys ta l l ine 
p o w d e r on a d d i n g a soln. of an a m m o n i u m sa l t t o one of p l a t i n i c ch lor ide . I f t h e 
t i n t is reddish-yel low, a m m o n i u m ch loro i r ida te is p r o b a b l y p r e s e n t , a n d t h i s 
i m p u r i t y can be near ly all r e m o v e d by boil ing w i t h n i t r i c ac id . J . W . D o b e r e i n e r 
suggested a m e t h o d of purif icat ion b y a d d i n g a n excess of c a l c ium ox ide t o t h e 
hydroch lo rop la t in ic acid, t o p r ec ip i t a t e i ron , copper , p a l l a d i u m , r h o d i u m , a n d 
i r id ium oxides, before t r e a t m e n t w i t h a m m o n i u m ch lor ide . K . S e u b e r t p r e p a r e d 
t h e sal t of a high degree of p u r i t y for a t . w t . d e t e r m i n a t i o n s : 

A cone. HOIII. of a m m o n i u m chloride is pourod into a dil . soln. of purified hydrochloro
platinic' acid. The precipitate is washed b y decantat ion success ive ly w i t h water , a lcohol , 
and water tin til the filtrate has but a scarcely perceptible acidic react ion. T h e prec ip i tate 
is collected on a suct ion filter, dried in vacuo over sulphuric ac id , a n d t h e n in a n air-bath 
at 100° to 110°. The a m m o n i u m chloroplat inate so obta ined can be reduced w i t h hydrogen 
at 1 80°, washed by decantat ion wi th water , and ignited. T h e result ing s p o n g y p l a t i n u m 
is dissolved in dil. aqua regia, and the soln. evaporated m a n y t i m e s w i t h cone, hydrochloric 
acid. The product is dissolved in acidulated water , concentrated b y evaporat ion in a 
current of chlorine until a drop of the l iquid furnishes a crystal l ine m u s h when, cooled o n a 
glass plate. The crystals are separated from the cold l iquid b y a suction-filter, a n d disso lved 
in acidulated water so that the soln. has about 34-5 grms. of p l a t i n u m per 12OO c.c. Th i s 
soln. , cooled by ice, is mixed-with a soln. of 50 grms. of a m m o n i u m chloride in 1200 c.c. of 
-water, and the precipitate washed by decantat ion w i t h ac idulated , ice-cold water , a n d 
dried as indicated above . The spongy p la t inum can also be d i sso lved in a q u a regia, or 
hydrochloric acid through -which a current of chlorine is pass ing whi l s t the l iquid is h e a t e d 
on a water-bath. 

W . H a l b e r s t a d t ob ta ined t h e sal t for a t . w t . d e t e r m i n a t i o n s a s follows : 

Pla t inum -was dissolved in aqua regia, and the soln. evaporated repeated ly w i t h cone , 
hydrochloric acid, and finally the di luted soln. w a s concentrated in a current of chlorine. 
Insufficient a m m o n i u m chloride was added to prec ipi tate all the p la t inum, t h e filtrate w a s 
again treated with insufficient a m m o n i u m chloride for comple te precipi tat ion, and t h e 
operation repeated on the filtrate once more. The three precipi tates -wore separate ly 
washed, dried, and ignited. TCach of the result ing products -was boi led -with hydrochloric 
ac id , washed -with water, calcined and -weighed. T h e p la t inum w a s d i s so lved in a q u a 
regia, e t c , as before, and after evaporat ing the dil. soln. in a current of chlorine, t h e 
residue was dissolved in -water, and an ice-cold soln. of the calculated q u a n t i t y of a m m o n i u m 
chloride was added whilst the soln. was being stirred. The precipi tate w a s w a s h e d b y 
decantat ion with water, separated on a suction-filter, a n d dried in a n a ir-bath a t 150°. 

S. M. Jo rgensen mixed an aq . soln. of a mol of p e n t a h y d r a t e d p l a t i n i c ch lo r ide 
w i t h a mol of a m m o n i a , e v a p o r a t e d t h e l iquid , a n d e x t r a c t e d t h e p r o d u c t w i t h 
cold w a t e r t o r e m o v e soluble impur i t i e s . K. H . A r c h i b a l d purif ied t h e p l a t i n u m 
in t h e following m a n n e r : 

The rnetal was precipitated from a soln. of the chloride as a m m o n i u m chloroplat inate , 
t h e precipitate being thoroughly w a s h e d and dried and t h e n reduced in a current of pure 
hydrogen. After removal of a m m o n i u m chloride, the p la t inum-black w a s boi led w i t h 
success ive port ions of concentrated hydrochloric acid to dissolve o u t traces of iron. T h e 
p l a t i n u m w a s then rodissolvod, a n d the above processes repeated several t imes . After 
three operat ions all indicat ions of ir idium had disappeared. T o a v o i d t h e difficulty of 
removing the last traces of nitric acid from a soln. x»reparod b y disso lv ing p l a t i n u m in 
a q u a regia, the m e t a l w a s brought into soln. b y m a k i n g it the anode in a n e lectro lyt ic 
cell conta in ing hydrochloric or hydrobromie acid. A m m o n i u m or potas s ium chloroplat inate 
or bromoplat inate w a s obta ined from a soln. of purified p la t inum chloride or bromide as 
indicated a b o v e . 

A n a l y s e s of t h e sa l t were m a d e b y J . J . Berze l ius , K . S e u b e r t , W . H a l b e r s t a d t , 
F . Schu lze , P . C. R a y a n d A. C. Ghosh, a n d S. M. J o r g e n s e n . As s h o w n b y 
J . J . Berze l ius , a n d H . S t . C. Devi l le a n d J . S. S t a s , p r e c i p i t a t e d a m m o n i u m 
c h l o r o p l a t i n a t e is a lemon-yel low, c rys ta l l ine p o w d e r ; a n d w h e n c rys ta l l i zed f rom 
i t s a q . soln. , i t y ie lds orange-ye l low o c t a h e d r a . J . J . Berze l ius a d d e d t h a t a r e d d i s h -
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yel low colour is p r o d u c e d if i r i d i u m be p r e s e n t , a n d , a cco rd ing t o T. WiIm, if 
p a l l a d i u m or r h o d i u m be p r e s e n t . E . Carozzi obse rved t h a t t h e ye l low o c t a h e d r a l 
c r y s t a l s a re i s o m o r p h o u s w i t h t h e co r r e spond ing sa l t s of l ead , a n d t i n . Accord ing 
t o A. Ries , t h e cub ic c r y s t a l s a p p e a r i n t h r e e fo rms : (i) H e x a k i s t e t r a h e d r a l 
c rys t a l s , s t a b l e a t low t e m p . , a n d t h e c l eavage is o c t a h e d r a l ; (ii) P s e u d o c t a h e d r a l 
c rys t a l s s t a b l e u p t o 0° , a n d t h e c l eavage is p s e u d o c t a h e d r a l ; a n d (iii) H e x a k i s o c t a -
h e d r a l c ry s t a l s f rom a l i t t l e be low 0° u p t o t h e t e m p , of decompos i t i on , a n d t h e 
c l eavage is o c t a h e d r a l . T h e r e is poss ib ly a f o u r t h p s e u d o c u b i c fo rm s t a b l e a t 
v e r y low t e m p . G. E n g e l g a v e a=9*834 A. for t h e cub ic l a t t i ce . P . Niggli and 
W . N o w a c k i d iscussed t h e c rys t a l s . M. L . H u g g i n s , G. B . N a e s s a n d O. Hasse l , 
a n d R . W . G. Wyckoff a n d co -worke r s s t u d i e d t h e l a t t i c e s t r u c t u r e of m e t h y l a m -
m o n i u m c h l o r o p l a t i n a t e . E . Carozzi s t u d i e d t h e i s o m o r p h i s m w i t h a m m o n i u m 
c h l o r o s t a n n a t e . Acco rd ing t o C. H . D . B o d e k e r , t h e s p . gr . is 2*995 t o 3*009 ; 
H . Topsoe g a v e 3 0 6 5 ; E . Carozzi , 3 0 0 9 ; a n d E . H . Arch iba ld , 3 0 3 4 . R . R o m a n i a 
d iscussed t h e mol . vol . 

P . Va l l e t sa id t h a t d e c o m p o s i t i o n b y h e a t c o m m e n c e s a t 250° a n d is c o m p l e t e 
a t 430°, a n d t h e r educ t ion b y h y d r o g e n c o m m e n c e s a t 120°, a n d is c o m p l e t e a t 
200°. E . H . Arch iba ld obse rved t h a t t h e sa l t is s l igh t ly d e c o m p o s e d a t 185°. 
J . J . Berze l ius obse rved t h a t w h e n h e a t e d be low redness , t h e r e is f o rmed a greyish-
green powder , p r o b a b l y , a m m o n i u m ch lo rop la t in i t e . S. M. J o r g e n s e n obse rved 
t h a t p l a t i n o u s cis- a n d t r a n s - d i c h l o r o d i a m m i n e a r e fo rmed . J . J . Berze l ius , a n d 
P . C R a y a n d A. C. G h o s h found t h a t a t a h ighe r t e m p . , t h e sa l t is d e c o m p o s e d , 
w i t h o u t me l t i ng , t o f o r m p l a t i n u m , h y d r o g e n ch lor ide , n i t rogen , a n d a m m o n i u m 
chlor ide , a n d E . J . M a u m e n e t h o u g h t t h a t some N H . H C l is p r o d u c e d . W . K n o p 
obse rved t h a t t h e c o m p o u n d p r e c i p i t a t e d f rom a cone , h y d r o c h l o r i c ac id soln. , 
washed a n d d r i ed a t 100°, a n d r a p i d l y cooled, d e c r e p i t a t e s v igorous ly w h e n h e a t e d , 
owing t o t h e p resence of occ luded n i t r o g e n w h i c h c a n b e l i be r a t ed b y d isso lu t ion 
in soda- lye . J . T h o m s e n g a v e for t h e h e a t of f o r m a t i o n ( P t , 2Cl2 , 2 N H 4 C l , Aq.) 
= 8 4 * 6 2 CaIs. P . W a l d e n found t h e eq . c o n d u c t i v i t y , A, of a soln. of a g r a m -
e q u i v a l e n t in v l i t res , t o be : 

v . . 6 4 128 256 512 1024 
A 115-5 120-0 124-1 1 2 7 1 129-3 

O b s e r v a t i o n s were also m a d e b y S. N a g a m i . E . F e y t i s g a v e for t h e m a g n e t i c 
suscep t ib i l i ty , —0*42 X l O - 6 m a s s u n i t . N . W . F i scher , a n d W . Crookes obse rved 
t h a t 1 p a r t of a m m o n i u m c h l o r o p l a t i n a t e will c o m m u n i c a t e a yel low t i n g e t o 
20,000 p a r t s of water , a n d t h a t IOO p a r t s of cold w a t e r d issolve 0*667 p a r t of sa l t , 
a n d w i t h boi l ing wa te r , 1*25 p a r t s . A. v o n M u s s i n - P u s c h k i n m e a s u r e d t h e so lubi l i ty 
of t h e sa l t . E . H . A r c h i b a l d a n d J . W . K e r n f o u n d t h e so lubi l i ty , S g r m s . 
( N H 4 ) 2 P t C l 6 in IOO g r m s . of w a t e r , t o b e : 

O 1° 7-2° 18-0° 25-4° 49-7° 60-2° 8O 2° 99 0° 
S . 0-2902 0-3652 0-4869 0-576O 1 0 1 3 1 1-4740 2-1800 3-2515 

a n d a t 20°, for soln. w i t h C mo l of a m m o n i u m ch lor ide p e r l i t re , 

C . . . 2 - 0 0 0 1-0OO 0 - 2 0 0 O-IOO 
S 00024 00028 00186 00423 

E . O g a w a ' s o b s e r v a t i o n s o n t h e m u t u a l so lub i l i ty of a m m o n i u m c h l o r o p l a t i n a t e 
a n d ch lo ro i r ida t e , a t 25°, a r e s u m m a r i z e d in F igs . 80 a n d 8 1 . L . P i g e o n n o t e d t h a t 
w h e n h e a t e d 5 h r s . in ch lor ine a t 360° , t h e sa l t los t 12*23 p e r cen t , i n we igh t ; a n d 
W . K n o p found t h a t w h e n ch lo r ine is pa s sed i n t o w a t e r w i t h t h e sa l t i n suspens ion , 
n i t r ogen is evo lved , a n d h y d r o c h l o r o p l a t i n i c a n d hydroch lo r i c ac ids a re fo rmed . 
N . W . F i s che r f o u n d t h a t t h e sa l t is inso luble i n cold hydrochlor ic ac id , a n d i t s 
soln. i n h o t hyd roch lo r i c ac id depos i t s t h e sa l t o n cool ing. K . B i r n b a u m s tud i ed 
t h e a c t i o n of s u l p h u r o u s acid . W . K n o p obse rved t h a t t h e sa l t is decomposed b y 
ho t , cone , su lphur ic ac id , a n d N . W . F i scher , t h a t i t s soln. in h o t , di l . su lphur i c 
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ac id depos i t s t h e sa l t on cooling. P . S c h o t t l a n d e r o b s e r v e d t h a t w i t h s o d i u m 
th iosu lphate , t h e r e is fo rmed a c o m p l e x b e t w e e n s o d i u m t h i o s u l p h a t e , a n d p l a t i n u m 
su lph i t e . R . F re sen ius found t h a t t h e sa l t is v e r y s l igh t ly so luble i n a q . a m m o n i a 
in t h e cold, b u t i t r ead i ly dissolves in t h e h o t l iqu id , fo rming , a c c o r d i n g t o 
N . W . F ischer , a colourless or pa l e yel low l iqu id . T h e a m m o n i a c a l soln. is s t a b l e 
in closed vessels, b u t w h e n exposed t o air , o r w h e n e v a p o r a t e d , i t d e p o s i t s a g rey i sh -
w h i t e p r ec ip i t a t e ; a n d a p r e c i p i t a t e is a lso f o r m e d w h e n t h e a m m o n i a c a l so ln . is 

KiO. 80 .—Tho S y s t e m : !Fid. 8 1 . T h e S o l u b i l i t y of A m m o n i u m 
(NH4)2l*tCl f l~ (ISTH^)8IrCl0-H2O. c h l o r o i r i d a t e i n t h o p r e s e n c e of t h o 

c h l o r o p l a t i n a t e . 

t r e a t e d w i t h cone, ac ids—phosphor ic , su lphur i c , n i t r i c , o r h y d r o c h l o r i c — w i t h 
alkal i c a rbona t e s , p h o s p h a t e s , su lpha t e s , a n d o x a l a t e s , a n d w i t h fe r rous s u l p h a t e . 
A. L a u r e n t a n d C. O e r h a r d t found t h a t a lcohol p r e c i p i t a t e s f rom t h e a m m o n i a c a l 
soln. a whi te a m o r p h o u s mass a p p r o x i m a t e l y N 4 I I 1 0 P t C l 2 - — b u t t h e c o m p o s i t i o n 
is n o t c o n s t a n t . J . J . Bcrzel ius , a n d W . K n o p n o t e d t h a t w h e n a m m o n i u m ch lo ro 
p l a t i n a t e is d iges ted w i t h aq . a m m o n i a , a p a l e g reen ish-ye l low p o w d e r is f o r m e d , 
con t a in ing , p robab ly , some [ P t ( N I I 3 ) 4 JPtCl4 . R . B o t t g e r o b s e r v e d t h a t a cone , 
soln. of a m m o n i u m chloride p r ec ip i t a t e s t h e sa l t a l m o s t c o m p l e t e l y f rom i t s a q . 
soln. , a n d J I . S t . C Devil le a n d J . S. S t a s sa id t h a t t h e sa l t is s p a r i n g l y so luble 
in a cold, s a t . soln. of a m m o n i u m chlor ide , a n d t h a t t h e ye l low soln. s lowly b e c o m e s 
colourless in c o n t a c t w i t h t h e c h l o r o p l a t i n a t e , or w h e n w a r m e d t o 100° . 
N . W . F i sche r obse rved t h a t t h e sa l t c rys ta l l izes o u t on cool ing a soln . i n h o t 
nitric ac id . I . I . ShukofE a n d O. P . Sch ipu l ina f o u n d t h a t t h e sa l t d e c o m p o s e s 
when a b s o r b e d on charcoal . F o r t h e r educ t i on b y carbon m o n o x i d e , vide supra, 
colloidal p l a t i n u m . T h e sal t is insoluble in e ther , a n d in a b s o l u t e a l c o h o l . 
R . F r e s e n i u s s t ud i ed t h e so lubi l i ty in a lcohol . J . D a l i e t o s a n d K . M a k r i s f o u n d 
a lcohol v a p o u r is oxidized b y s o d i u m b u t n o t b y p o t a s s i u m c h l o r o p l a t i n a t e . 
Acco rd ing t o R . F re sen ius , a t 15° t o 20°, 1 p a r t of t h e sa l t d issolves in 26 ,535 p a r t s 
of 97-5 p e r cen t , a lcohol , in 1-476 p a r t s of 76 p e r cen t , a lcohol , a n d 66-5 p a r t s of 
55 p e r cen t , a lcohol . I f free hyd roch lo r i c ac id is p r e sen t , 1 p a r t of t h e s a l t d i sso lves 
in 76 p e r cen t , a lcohol . O. D o p p i n g found t h a t t h e sa l t is so luble i n a soln . of 
a m m o n i u m succ ina te ; a n d C. Claus, v e r y soluble w i t h d e c o m p o s i t i o n i n a so ln . 
of p o t a s s i u m th iocyanate . W . K n o p obse rved t h a t t h e sa l t is so luble i n a so ln . 
of s o d i u m hydroxide ; a n d E . v o n Meyer a d d e d t h a t a l a rge excess of p o t a s s i u m 
hydrox ide l i be ra t e s a n a t o m of n i t r o g e n pe r mo l . i n t h e f o r m of a m m o n i a , a n d w i t h 
a sma l l e r p r o p o r t i o n of p o t a s s i u m h y d r o x i d e less n i t r o g e n is so evo lved . F u l m i n a t 
i n g p l a t i n u m is one of t h e chief p r o d u c t s of t h e ac t i on . N . W . F i s c h e r o b s e r v e d 
t h a t t h e s a l t is soluble in a soln. of s t a n n o u s chlor ide ; a n d J . B . R o g o j s k y , t h a t i t 
is less so lub le i n a soln. of hydrochloroplat in ic ac id t h a n i t is in w a t e r . 

M. Zi. Huggins prepared tetramethylammonium chloroplatinate, (CHg)4NPtCl6, 
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a n d found t h a t t h e X - r a d i o g r a m s c o r r e s p o n d e d w i t h a cub ic l a t t i c e w i t h edge 
a = 1 2 * 6 5 A. , a n d h a v i n g each p l a t i n u m a t o m s u r r o u n d e d b y s ix ch lor ine a t o m s a t 
t h e co rne r s of a r e g u l a r o c t a h e d r o n , a n d e a c h n i t r o g e n a t o m s u r r o u n d e d b y four 
c a r b o n a t o m s a t t h e co rne r s of a r e g u l a r t e t r a h e d r o n . T h e d i s t a n c e of t h e P t -C l 
a t o m s a p a r t is 2*35 A., if t h a t of t h e N-C a t o m s is a s s u m e d t o b e 1-47 A . 

J . Thie le 2 ° p r e p a r e d h y d r a z i n i u m chloroplat inate , ( N 2 H g ) 2 P t C l 6 , b y m i x i n g 
a soln . of p l a t i n i c ch lor ide in a b s o l u t e a lcohol w i t h a cone . a q . soln . of h y d r a z i n e 
h y d r o c h l o r i d e a n d p r e c i p i t a t i n g w i t h a b s o l u t e e t h e r , w a s h i n g w i t h t h e e the r , a n d 
d r y i n g in v a c u o . T h e ye l low sa l t is s t ab l e , a n d dissolves i n w a t e r w i t h effervescence. 
E. Her l inger 2 1 prepared propylammonium chloroplat inate , {N(C3H7)4}2PtCl6. 

J . J . Berze l ius 2 2 obse rved t h a t p o t a s s i u m chloroplat inate , K 2 P t C l 6 , is p r e 
c i p i t a t e d a s a l emon-ye l low, c rys t a l l i ne p o w d e r o n m i x i n g a n a q . soln. of p l a t in i c 
ch lor ide w i t h a soln. of p o t a s s i u m h y d r o x i d e or of a p o t a s s i u m sa l t . W . A. N o y e s 
a n d H . C. P . W e b e r e v a p o r a t e d 5OO c.c. of a soln. of h y d r o c h l o r o p l a t i n i c ac id , p r o 
d u c e d from a b o u t 1 2O g r m s . of p l a t i n u m , a n d c o n t a i n e d in a g la s s - s toppered flask 
in a c u r r e n t of ch lor ine , u n t i l t h e l iqu id occup ied a b o u t 250 c.c. I t w a s t h e n filtered 
a n d d i l u t e d t o a b o u t a l i t re , a n d p o u r e d i n a fine s t r e a m i n t o a soln. of a b o u t 
o n e - t h i r d m o r e t h a n t h e theo re t i ca l q u a n t i t y of p o t a s s i u m ch lor ide , k e e p i n g t h e 
l iqu id a g i t a t e d b y a c u r r e n t of a i r . T h e p r e c i p i t a t e w a s w a s h e d success ively in w a t e r , 
a lcohol , a n d e the r , a n d dr ied b y g r a d u a l l y ra i s ing t h e t e m p , t o 400° i n a c u r r e n t 
of a i r d r i e d b y cone , s u l p h u r i c ac id a n d p h o s p h o r u s p e n t o x i d e . I t c a n b e o b t a i n e d 
h a v i n g a h igh degree of p u r i t y b y t h e m e t h o d s e m p l o y e d b y K . S e u b e r t , W . H a l b e r -
s t a d t , or E . H . A r c h i b a l d for t h e c o r r e s p o n d i n g a m m o n i u m sa l t—v ide supra, 
J . S. S t a s also desc r ibed t h e p r e p a r a t i o n of t h e sa l t h a v i n g a h i g h deg ree of p u r i t y . 
T h e n e e d for t h e r e m o v a l of t h e l as t t r a c e s of n i t r i c ac id f rom t h e soln . before a d d i n g 
t h e p o t a s s i u m ch lor ide w a s d iscussed b y H . P r e c h t a n d co -worker s . E . H . A r c h i b a l d 
a n d co-workers , A. F . H o l l e m a n , R . F r e s e n i u s , W . A . N o y e s a n d H . C. P . W e b e r , 
a n d W . D i t t m a r a n d J . M c A r t h u r ; t h e m o s t su i t ab l e w a s h i n g l iquid , b y H . P r e c h t 
a n d co-workers , R . F i n k e n e r , 13. L i n d o , Li. T ie t j ens a n d B . Ape l , A. H . Allen, 
B . S jo l lema, A. A t t e r b e r g , a n d H . F r e s e n i u s ; a n d t h e m o s t s u i t a b l e c o n d i t i o n s 
for d r y i n g t h e sa l t , b y A. L . W i n t o n , R . R u e r , R . F r e sen iu s , F . T . B . I>upre, 
C. G. E g g e r t z a n d Ta. F . Ni lson , a n d G. K r a u s e . T h e p r e p a r a t i o n of t h e sa l t was 
d iscussed b y P . R u d n i c k ; t h e c o m p o s i t i o n b y A. V u r t h e i m ; t h e s t r u c t u r e b y 
T. M. L o w r y ; a n d t h e r e l a t i ve s t a b i l i t y b y H . I . Schles inger a n d R . E . P a l me teo r . 

P o t a s s i u m c h l o r o p l a t i n a t e va r i e s in co lour f rom a l emon-ye l low t o o r a n g e -
yel low. Acco rd ing t o A . L . W i n t o n , t h e s low e v a p o r a t i o n of di l . soln. y i e lds large 
c rys ta l s , a n d cone . soln. y ie ld a fine p o w d e r . T h e c r y s t a l s be long t o t h e cub ic 
s y s t e m , a n d a r e u sua l ly o c t a h e d r a l t h o u g h t h e y m a y a p p e a r in t h i n p l a t e s a n d 
rod- l ike fo rms . T h e ( l l l ) - c l e a v a g e is well d e n n e d . T h e c r y s t a l s were s t u d i e d b y 
R . Re in i cke , G. B . Naess a n d O. Hasse l , F . J . E w i n g a n d L . P a u l i n g , J . E . L e n n a r d -
J o n e s a n d B . M. D e n t , P . P . E w a l d , W . B i l t z , a n d N . W o o s t e r . Acco rd ing t o 
P . Stol l , t h e X - r a d i o g r a m s c o r r e s p o n d w i t h a face-cen t red , cub ic l a t t i c e w i t h t h e 
p a r a m e t e r a = 9 - 6 4 A. ; G. E n g e l g a v e 9-725 A . T h e r e a r e four molecules in a u n i t 
cell a r r a n g e d a s i n d i c a t e d in F i g . 82 . T h e a t o m s of p l a t i n u m a re face-cen t red in 
t h e e l e m e n t a r y cell ; t h e 8 a t o m s of p o t a s s i u m a re a r r a n g e d a t t h e co rne r s of a 
cube so t h a t t h e y a p p e a r a b o u t t h e p l a t i n u m a t o m s as if o n a s p h e r e w i t h r a d i u s 
4-17 A. ; a n d t h e 6 a t o m s of ch lo r ine a r e a r r a n g e d a t t h e co rne r s of a n o c t a h e d r o n 
a b o u t e a c h a t o m of p l a t i n u m a t a d i s t a n c e 2-48 A. W . A. F r e d e r i k s e a n d 
H . J . Verwee l g a v e 2*29 A . T h e c a l c u l a t e d ionic rad i i a r e : for p l a t i n u m , 0-73 A. ; 
for p o t a s s i u m , 1-8O A . ; a n d for ch lor ine , 1-75 A . O b s e r v a t i o n s were m a d e b y 
M. M a t h i e u . T h e s p . gr . f o u n d b y G. T s c h e r m a k is 3-694 ; H . Schrode r , 3-344 ; 
C. H . D . B o d e k e r , 3-586 ; E . H . Arch iba ld , 3-499 a t 24°/4° ; a n d R . K l e m c n t , 
3-474 a t 25°/4°, a n d for t h e mol . vo l . 140-O. R . R o m a n i s d i scussed t h e mol . vo l . 
I . T r a u b e f o u n d t h a t a t 20°/4°, soln. w i t h 0-874, 0-919, a n d 0-930 pe r cen t , of 
p o t a s s i u m c h l o r o p l a t i n a t e h a d t h e r e spec t i ve s p . gr . 1-00408, 1-00445, a n d 1-00457, 
a n d t h e r e spec t i ve mo l . soln. vol . , 163-5, 159-9, a n d 157-6. G. B . N a e s s a n d 
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O. Hasse l s t ud i ed t h e i n t e r a t o m i c d i s t ances . F . Rudorf f found t h a t m e a s u r e m e n t s 
of t h e r a t e of diffusion agree w i t h t h e a s s u m p t i o n t h a t i n a q . soln . K C l a n d P t C l 4 

a r e fo rmed . H . W . H a k e exposed 
K 2 P t C l 6 . 6 H 2 O t o a i r a n d o b s e r v e d 
t h a t de l iquescence c o n t i n u e d t i l l 
i t h a d a b s o r b e d 15 mo l s . m o r e of 
w a t e r . E . H . A r c h i b a l d o b s e r v e d 
t h a t t h e purif ied sa l t c a n be h e a t e d 
t o 400° in d r y a i r w i t h o u t d e c o m 
pos i t ion , b u t a s p e c i m e n p r e p a r e d 
f rom a n a q u a reg ia so ln . w a s f o u n d 
b y W . A. N o y e s a n d H . C. P . W e b e r 
t o be d e c o m p o s e d a t 250° . J . J . Be r -
zelius obse rved t h a t w h e n s t r o n g l y 
h e a t e d t h e sa l t is d e c o m p o s e d t o 
fo rm a m i x t u r e of p l a t i n u m a n d 
p o t a s s i u m ch lor ide . V . A . J a c q u e -
lain f o u n d t h a t w h e n t h e sa l t is 
h e a t e d t o a t e m p , a l i t t l e be low i t s 
m . p . , i t is p a r t i a l l y d e c o m p o s e d , 
a n d t h e s e p a r a t e d p l a t i n u m r e m a i n s 
as a b l a c k p o w d e r w h e n t h e p r o -

Pt 
• K 
® Cl 

F1JG. 82. The Space-!.lattice of .Potassium Chloro-
platuiatc , K 2 PtCl 6 . 

d u c t is washed wi th w a t e r ; if t h e sa l t b e fused for a n h o u r , t h e whole of t h e 
p l a t i n u m forms shining lamina* poss ib ly o w i n g t o t h e we ld ing of t h e g ra in s of 
powder , as t h e p o t a s s i u m chlor ide vola t i l izes , t h e lamina? of p l a t i n u m u n i t e t o fo rm 
a n e t w o r k of me ta l , b u t d e c o m p o s i t i o n is i n c o m p l e t e e v e n a f te r t h e s a l t h a s 
been k e p t in a mol t en s t a t e for a long t i m e . G. Gire obse rved t h a t d i s soc ia t ion 
begins a t a b o u t 600°, a n d below 774°, t h e m . p . of p o t a s s i u m ch lo r ide , t h e h e a t of 
t h e reac t ion is 38-6 OaIs. a n d a b o v e t h a t t e m p . , 46-0 CaIs. T h e v a p . p ress . , p, in 
m m . of mercu ry , is : 

007° 650° 708° 747° 801° 854 ' 921° 
p . .- 4-4 12-5 39-2 84-6 245 681 175O 

H . K o p p gave 0-12O for t h e mol . h t . , a n d t h e s u b j e c t w a s s t u d i e d b y J . M a y d e l . 
J . Thomson gave for t h e h e a t of f o r m a t i o n ( P t , 2Cl2 , 2 K C 1 ) = 8 9 0 CaIs. ; a n d f rom 
a soln. of K 2 P t C l 4 a n d chlor ine gas , 47-9 CaIs. ; a n d ( P t , 2Cl2 , 2 K C l , Aq. ) = 8 4 - 6 2 
CaIs. ; L . Pigeon gave (PtCl 4 , 2 K C l ) = 2 9 - 7 CaIs. i n t h e solid s t a t e , a n d 23-53 CaIs. 
in aq . soln. J . Thomson g a v e —13-76 CaIs. for t h e h e a t of so lu t ion . N . S. K u r n a k o f f 
found t h a t t h e index of refract ion of a 13-375 p e r c e n t , soln. , a n d of s p . gr . , 1-11225 
a t . 17-20 /4°, is 1-34770 in Li- l ight , a n d 1-35021 i n N a - l i g h t . T h i s g ives 80-5 for 
t h e mol . ref ract ion for Na- l igh t , a n d w i t h t h e /^-formula ; a n d t h e c o r r e s p o n d i n g 
a t . re f rac t ion of j ) l a t inum is 24-7. L . R a i t e r i g a v e 1-8103 for A = 6 7 7 ; 1-8209 for 
A=-606 ; 1 -8353 for A = 5 3 5 ; a n d 1-8560 for A = 4 5 8 . J . L i f sch i tz a n d E . R o s e n b o h m 
s t u d i e d t h e op t ica l p rope r t i e s . O. S te l l ing e x a m i n e d t h e X - r a y s p e c t r u m . 
R . S a m u e l a n d co-workers , A. H a n t z s c h , a n d H . I . Schles inger a n d M. W . T a p l e y 
s t u d i e d t h e abso rp t ion s p e c t r u m ; a n d O. S te l l ing a n d F . Olsson, a n d S. A o y a m a 
a n d co-workers , t h e X - r a y s p e c t r u m . P . W a l d e n g a v e for t h e eq . e lec t r ica l con
d u c t i v i t y , A, of a soln. of a g r a m - e q u i v a l e n t in v l i t res : 

V 

A 
32 
108-5 

64 
114-4 

128 
119-1 

256 
122-7 

512 
125-7 

1024 
125-4 

J . A . P r i n s a n d R . F o n t a y n e , S. N a g a m i , a n d A. W e r n e r a n d A. Mio la t i a l so m a d e 
s o m e o b s e r v a t i o n s on t h i s sub jec t ; a n d E . R . S m i t h m e a s u r e d t h e p o t e n t i a l of 
t h e ch lo rop l a t i na t e - ch lo rop l a t i n i t e e lec t rode . E . F e y t i s f o u n d t h e m a g n e t i c 
su scep t i b i l i t y t o b e — 0 - 3 9 3 x 1 0 - « m a s s u n i t . E . R o s e n b o h m s t u d i e d t h e s u b j e c t . 

T h e sa l t w a s a n a l y z e d b y K . S e u b e r t , J . J . Berzel ius , W . H a l b e r s t a d t , M. Vezes , 
a n d W . D i t t m a r a n d J . M c A r t h u r . K . S e u b e r t a l w a y s o b t a i n e d a l i t t l e w a t e r 
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w h e n t h e sa l t is r e d u c e d in h y d r o g e n . W . D i t t m a r a n d J . M c A r t h u r sa id t h a t t h e 
t r a c e of w a t e r wh ich t h e sa l t c o n t a i n s m a y be p r e s e n t a s h y d r o x i d e a n d n o t as 
a b s o r b e d w a t e r or w a t e r of c rys ta l l i za t ion . J . S. S t a s sa id t h a t t h e sa l t can be 
p r e p a r e d " abso lu t e ly " free f rom w a t e r if o b t a i n e d p r e c i p i t a t e d f rom v e r y di l . 
soln. , a n d , a c c o r d i n g t o K. H . Arch iba ld , t h e sa l t d r i ed a t 400° is free f rom w a t e r . 
T h e c o n s t i t u t i o n of t h e sa l t w a s d iscussed b y J . A. N . F r i e n d , a n d S. H . C Br iggs . 
Acco rd ing t o J . J . Berze l ius , a n d R . F i n k e n c r , t h e sa l t is comple t e ly r e d u c e d t o 
p l a t i n u m w h e n i t is h e a t e d in h y d r o g e n . P . Va l l e t sa id t h a t r e d u c t i o n b y h y d r o g e n 
c o m m e n c e s a t 160°, a n d i t is c o m p l e t e a t 300° . T h e sa l t is spa r ing ly soluble in cold 
water , b u t m o r e soluble in h o t w a t e r , fo rming a pa le ye l low l iquid . W . Crookes 
found t h a t 1OO p a r t s of w a t e r d issolve 0*926 p a r t of sa l t a t 15°, a n d 5-26 p a r t s a t 
100°. G. Kirchhoff a n d R . B u n s e n found t h e so lubi l i ty , S g r m s . of sa l t pe r K)O g r m s . 
of w a t e r , t o b e : 

o° 
0-74 

i o ° 
0 - 9 0 

20° 
1 1 2 

30° 
1-41 

40° 
1-76 

50° 
2 1 7 

a n d E . H . A r c h i b a l d a n d co-workers gave : 

S 
2° 

0 - 4 8 1 2 
16° 

0 - 6 7 1 8 
25° 

0 - 8 6 4 1 
35° 

1 1 3 2 
48° 

1-745 
59° 

2 - 3 9 6 

60 0 

2-64 

«8° 
2 - 9 1 3 
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N . D e m a s s i e u x a n d J . H e y r o v s k y s t u d i e d t h e d i ssoc ia t ion of t h e sa l t in soln. 
Acco rd ing t o W . A. N o y e s a n d H . C. P . W e b e r , a n d E . H . A r c h i b a l d a n d co-workers , 
t h e a q . soln. s lowly acqu i r e s a n ac idic r eac t ion a t o r d i n a r y t e m p . , a n d m o r e r a p i d l y 
w h e n boi led. T h e resu l t s of E . H . A r c h i b a l d a n d W. A. Gale a r e s u m m a r i z e d in 
F ig . 8 3 . E . S o n s t a d t obse rved t h a t h e a t i n g a soln. of 1 p a r t of t h e sa l t in 10OO p a r t s 
of w a t e r p r o d u c e s n o p e r c e p t i b l e 
c h a n g e in 1 t o 2 h r s . , a soln. of 1 
p a r t of t h e s a l t in 10,000 p a r t s of 
w a t e r b e c o m e s t u r b i d , a l m o s t a t 
once , a n d a l m o s t o p a q u e af ter i t 
h a s s t ood for a few h o u r s . I f t h e 
soln. be h e a t e d for some d a y s , a d d 
ing w a t e r f rom t i m e t o t i m e , a p r e 
c i p i t a t e is fo rmed , a n d t h e l iqu id is 
c lear . I t is sugges ted t h a t t h e 
hyd ro ly s i s is i n i t i a t e d b y t h e sa l t 
d i s soc ia t ing i n t o p l a t in i c a n d p o t a s 
s ium chlor ides , a n d t h e w a t e r t h e n 
a t t a c k s t h e p l a t i n i c ch lor ide . E x 
pos ing t h e a q . soln. t o sun l i gh t a lso h a s t e n s t h e h y d r o l y s i s as in t h e case of h e a t . 
J . F i ed l e r obse rved t h a t a soln. of p o t a s s i u m c h l o r o p l a t i n a t e is r e d u c e d t o p l a t i n u m 
b y e x p o s u r e t o sun l igh t . A. v o n S c h r o t t e r sa id t h a t p o t a s s i u m c h l o r o p l a t i n a t e is 
less soluble in a soln. of p o t a s s i u m chloride t h a n i t is i n w a t e r , a n d n e a r l y insoluble 
in a s a t . soln. of p o t a s s i u m ch lor ide , so t h a t O. W . G i b b s cou ld s a y t h a t i t is inso luble 
in a soln. of p o t a s s i u m ch lor ide . E . H . A r c h i b a l d g a v e for t h e so lubi l i ty , Ŝ' g r m s . 
K 2 P t C l 6 in 1OO g r m s . of soln. c o n t a i n i n g [KCl ] mol s of p o t a s s i u m chlor ide p e r 
l i t re , a t 20° : 
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F i a . 8 3 . T h e H y d r o l y s i s of P o t a s s i u m C h l o r o 
p l a t i n a t e a n d B r o m o p l a t i n a t e . 
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T h e so lub i l i ty decreases w i t h inc reas ing c o n c e n t r a t i o n of p o t a s s i u m chlor ide , b u t 
increases w i t h inc reas ing c o n c e n t r a t i o n of s o d i u m ch lor ide—Fig . 84 . T h e d a t a 
for s o d i u m ch lor ide a t 16° a r e : 
[ N a C l ] 
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A. v o n S c h r o t t e r o b s e r v e d t h a t p o t a s s i u m c h l o r o p l a t i n a t e is s l igh t ly soluble 
in cold, d i l . ac ids ; b u t i t is m o r e soluble w h e n t h e t e m p , is ra i sed . W . D i t t m a r 

V O L . x v i . Y 
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a n d J . M c A r t h u r observed t h a t 1OO p a r t s of w a t e r d isso lve 0-628 p a r t of t h e s a l t ; 
of 5 p e r cen t , hydrochloric acid, 0-662 p a r t ; of 5 p e r c e n t . soln. of p lat in ic chlor ide , 
0-233 p a r t ; of a soln. of p la t in ic chlor ide c o n t a i n i n g 0-05 g r m . free H C l , a n d 
0-05 g r m . of p l a t i n u m pe r e . c , 0 1 6 8 p a r t ; a n d of su lphuric ac id , c o n t a i n i n g 40 g r m s . 
S O 3 pe r l i t re , 0*900 p a r t . JJ. Tschugaeff a n d S. Krassikoff s t u d i e d t h e a c t i o n of 
s u l p h u r d ioxide . J . Lt. L«assaigne sa id t h a t t h e sa l t is n o t a t t a c k e d b y cold , cone , 
su lphur i c acid. C. H i m l y found t h a t p o t a s s i u m c h l o r o p l a t i n a t e is r e a d i l y d i sso lved 
b y a soln. of sod ium thiosulphate t h a t c o n t a i n s a l i t t l e s o d i u m h y d r o x i d e . 
A. Minozzi observed t h a t a se leni te r educes t h e soln . t o fo rm p l a t i n u m se lenide . 
According t o W . Pe te r s , p o t a s s i u m c h l o r o p l a t i n a t e does h o t a b s o r b d r y a m m o n i a , 
hut it combines with methylamine t o form potassium dodeciesmethylamine-
chloroplatinate, K2PtCl6 .12CH3NH2 , and with dimethylamine t o form potassium 
sex iesdimethylaminechloroplat inate , K 2 P t C l 6 . 6 (CH 3 ) 2 N H . A soln. of a m m o 
n i u m chloride was found b y R . H . B r e t t t o d issolve p o t a s s i u m ch lo ro 
p l a t i n a t e ; A. Li. W i n t o n a n d H . J . W h e e l e r o b s e r v e d t h a t t h e a c t i o n is v e r y 
small ; and H . Haefcke , a n d R . F i n k e n e r n o t e d t h a t t h e effect p r o d u c e d d e p e n d s 
on t h e dura t jon of t h e a t t a c k , a n d t h e t e m p . P . J a n n a s c h a n d C. S t e p h a n obse rved 
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F i a . 84 .—The Kffaut of P o t a s s i u m a n d 
Sodium Chlorides on the Solubi l i ty of 
K 2 PtCl 8 . 

F i a . 8 5 . — T h e Solubi l i ty of K 8 P t C l 6 in 
M e t h y l a n d E t h y l Alcohols . 

t h a t hydrazine hydrate p r e c i p i t a t e s p l a t i n u m q u a n t i t a t i v e l y f rom a boi l ing 
soln. M. Vezes found t h a t a ho t , d i l . soln. of t h e sa l t d issolves in a soln. of 
potass ium nitrite, forming a yel low l iqu id w h i c h w h e n h e a t e d g ives off n i t r o u s 
fumes, a n d possibly con ta ins K 2 P t ( N O 2 ) C l 5 ; a n d a lso p o t a s s i u m te trani tr i to -
plat inite , K 2 P t ( N 0 2 ) 2 C l 2 is fo rmed. 

P . R o h l a n d said t h a t p o t a s s i u m c h l o r o p l a t i n a t e is inso luble in e ther , a n d i n 
m e t h y l a l coho l ; M. Pel igot , t h a t a l i t re of m e t h y l a lcoho l a t 20° d issolves 0-072 g r m . 
of t h e sa l t ; a n d E . H . Arch iba ld a n d co-workers , t h a t t h e so lubi l i ty , JS g r m . of 
K 2 P t C l 6 in KX) g rms . of soln., a t 20°, w i t h m e t h y l a lcohol c o n t a i n i n g different 
p r o p o r t i o n s of wate r , F ig . 85 , is a s follows : 

C H 3 O H 
JS 

0 
. 0-7742 

5 
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IO 
0-4120 

20 
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40 
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60 
010325 

80 
0-0124 
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00027 

H . P r e c h t obse rved t h a t 1 p a r t of t h e sa l t d issolves in 42 ,600 p a r t s of a b s o l u t e 
e thy l a l coho l ; 37,300 p a r t s of 96 pe r cen t , a lcohol ; a n d 26,400 p a r t s of 8 0 p e r 
cen t , a lcohol ; a n d R . F resen ius , t h a t a t 15° t o 20° , 1 p a r t of t h e sa l t d issolves i n 
12,083 p a r t s of abso lu t e alcohol ; i n 3775 p a r t s of 76 p e r cen t , a l coho l ; i n 1053 
p a r t s of 55 p e r cen t , a lcohol ; in 1835 p a r t s of 76 p e r c e n t , a l coho l c o n t a i n i n g 
h y d r o g e n ch lo r ide . M e a s u r e m e n t s were also m a d e b y M. Pe l igo t , a n d M. P i e r r a t . 
JS. H . A r c h i b a l d a n d co-workers found t h a t t h e so lub i l i ty , JS g r m . of K 2 P t C l 6 in 
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1OO g r m s . of soln. , a t 20°, w i t h e t h y l a lcohol c o n t a i n i n g different p r o p o r t i o n s of 
w a t e r , F i g . 85 , is a s follows : 
C 8 U 6 O H . O 5 IO 2O 4O 6O 8O 1OO p e r c e n t . 
,S . . 0 - 7 7 4 2 0 -491O 0 - 3 7 2 0 0-218O 0 - 0 7 6 0 0 - 0 2 6 5 0 - 0 0 8 5 0 0 0 0 9 

T h e solubi l i t ies i n i sobuty l a l c o h o l s a t u r a t e d w i t h w a t e r , a n d a lso w i t h 91-8 pe r 
cen t , of w a t e r , a r e , r e spec t ive ly , 0-6250 a n d 0-3180 g r m . of K 2 P t C l 6 p e r IOO g r m s . 
of soln . R . F i n k e n e r sa id t h a t p o t a s s i u m c h l o r o p l a t i n a t e is less soluble in a m i x t u r e 
of a lcohol a n d e t h e r t h a n i t is in a lcohol a lone , a n d h e n c e R . F i n k e n e r , a n d 
B . C. Co renwinde r a n d G. C o n t a m i n e r e c o m m e n d e d a m i x t u r e of t h e t w o for w a s h i n g 
t h e p r e c i p i t a t e d s a l t ; a n d H . N . W a r r e n p r o p o s e d u s ing a m i x t u r e of a m y l a lcoho l 
a n d e the r . O. D o p p i n g f o u n d t h a t t h e sa l t is so luble i n a soln. of a m m o n i u m 
succ ina te . P o t a s s i u m c h l o r o p l a t i n a t e was found b y A. A t t e r b e r g t o be r e d u c e d 
t o m e t a l b y th ioacet i c ac id ; b y H . N . W a r r e n , b y f ormic acid ; by R . B o t t g e r , 
M. W o u s s e n , F . J e a n a n d J . A. Tr i l l a t , a n d B . C. C o r e n w i n d e r a n d A. C o n t a m i n e , 
by sodium formate ; by L.. L.. de Koninck, by calcium formate ; and by F . Mohr, 
by sodium oxalate. 

T h e r e d u c t i o n of p o t a s s i u m c h l o r o p l a t i n a t e t o m e t a l b y z inc d u s t w a s n o t e d 
b y J . D i a m a n t ; b y mercury , b y E . S o n s t a d t ; b y m a g n e s i u m r i b b o n , b y L.. L.. d e 
K o n i n c k , C. F a v r e , A. Vill iers a n d F . Borg , A. F i e c h t e r , R . T r n k a , a n d A. A t t e r 
be rg ; a n d b y f inely-divided cobal t , b y L . P igeon . W . F . H i l l e b r a n d n o t e d a 
r eac t i on b e t w e e n t h e p l a t i n u m of t h e e v a p o r a t i n g d i sh , a n d a soln. of t h e sa l t . 
IT. R o s e n o t e d t h a t t h e sa l t is so luble in soln. of p o t a s s i u m hydrox ide , a n d t h a t 
w h e n a m i x t u r e of t h e sa l t w i t h p o t a s s i u m h y d r o x i d e a n d a l i t t l e w a t e r is h e a t e d , 
some p l a t i n u m d iox ide is fo rmed . T h e h o t s a t . soln. i n p o t a s h - l y e on cool ing a n d 
t h e a d d i t i o n of hyd roch lo r i c ac id d e p o s i t s t h e c h l o r o p l a t i n a t e . T h e sa l t is inso luble 
in hot or cold soln. of alkali carbonates or hydrocarbonates. A. Mercier found 
t h a t t h e sa l t is r e d u c e d t o m e t a l b y m e r c u r o u s chlor ide . 

A. Cossa prepared potassium amminopentachloroplatinate, K[Pt(NH3)Cl5I . 
H 2 O , b y ox id iz ing a n acidified soln. of p o t a s s i u m a m m i n o t r i c h l o r o p l a t i n i t e -with 
p o t a s s i u m p e r m a n g a n a t e , o r ch lo r ine , a n d e v a p o r a t i n g t h e l iquor on a w a t e r -
b a t h ; a n d b y t h e a c t i o n of ch lor ine , on [P t (NH 3 )C l 3 ]2 [F t (NH 3 )4 j , s e p a r a t i n g t h e 
inso luble [P t (NH 3 ) 4 Cl 2 ]C l 2 , a n d a d d i n g p o t a s s i u m ch lor ide t o t h e c lear l iquor . 
T h e ye l low, t r ic l in ic c r y s t a l s lose t h e i r -water a t 10O°. A. W e r n e r a n d A. Miola t i , 
S. M. J o r g e n s e n , a n d S. H . C. Br iggs d i scussed t h e c o n s t i t u t i o n of t h e sa l t . 
A. W e r n e r a n d A . Miola t i f o u n d t h e c o n d u c t i v i t y , /x, of t h e sa l t in 125 l i t res t o be 
108-5, a n d t h e va lue s inc rease w i th t i m e . 

T i m e 1 C IO 2O 3O 3 6 0 m i n , 
IA . . 114-4 130-7 141-6 175-86 190-4 211-8 

showing a p rogress ive h y d r o l y s i s . I f t h e sa l t b e m i x e d w i t h p l a t i n o u s t e t r a m m i n o -
chloride, there is formed the complex platinous tetramminotetrachloroammino-
platinate, [Pt(NH3)Cl6I2Pt(NHs)4 . A. Werner and F . Fassbender also prepared 
potassium pyridmepentachloroplatinate, K[Pt(C5H6N)Cl5J. 

G. Kirchhoff a n d R . B u n s e n p r e p a r e d r u b i d i u m chloroplat inate , R b 2 P t C l 6 , b y 
a d d i n g a soln . of r u b i d i u m ch lor ide t o one of p l a t i n i c chlor ide , a n d d r y i n g t h e 
w a s h e d p r e c i p i t a t e a t 150° ; a n d A. W i n d a u s , b y p o u r i n g a sma l l excess of a cone , 
soln. of p l a t i n i c ch lo r ide i n t o a soln. of a r u b i d i u m sa l t i n a l i t t l e a lcohol acidified 
w i t h h y d r o c h l o r i c ac id , t h e n a d d i n g a lcohol , f i l ter ing t h e m i x t u r e b y suc t ion , 
w a s h i n g w i t h a lcohol , a n d d r y i n g a t 105°. T h e p a l e ye l low p o w d e r c o n t a i n s 
r egu la r o c t a h e d r a . G. N a t t a a n d R . P i r a n i e x a m i n e d t h e X - r a d i o g r a m , a n d found 
t h a t t h e cub ic cell h a s <z=9-83 A. ; a v o l u m e 949*85 X 10~ 2 4 c . c , a n d t h a t t h e r e 
a r e 4 mo l s . p e r u n i t cell . T h e d e n s i t y is 4-04. G. Engel g a v e a=9-882 A., a n d 
d e n s i t y 3*957. G. B . N a e s s a n d O. Hasse l s t u d i e d t h e l a t t i c e c o n s t a n t s ; a n d 
G. Kirchhoff a n d R . B u n s e n f o u n d t h a t h y d r o g e n p a r t i a l l y r e m o v e s t h e ch lor ine 
f rom t h e p l a t i n u m in t h e cold, a n d r e d u c t i o n is c o m p l e t e w h e n t h e sa l t is h e a t e d . 
T h e sa l t is less so luble i n w a t e r t h a n t h e p o t a s s i u m sa l t ; W . Crookes sa id t h a t 
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100 p a r t s of w a t e r a t 15° dissolve 0-135 p a r t of sa l t , a n d a t 100°, 0-637 p a r t ; 
a n d G. Kirchhoff a n d R . B u n s e n m e a s u r e d t h e so lubi l i ty of t h e sa l t , a n d 
E . I I . Arch iba ld a n d L . T. H a l l e t t ' s resu l t s a r e i n d i c a t e d below. T h e m i n i m u m 
a t 14° shows t h a t t h e sa l t forms a h y d r a t e . W . P e t e r s obse rved t h a t t h e sa l t does 
n o t abso rb d r y a m m o n i a . A. W e r n e r a n d F . F a s s b e n d e r p r e p a r e d rub id ium 
pyridinepentachloroplat inate, R b [ P t ( C 5 H 5 N ) C l 5 ] . G. Kirchhoff a n d R . B u n s e n , 
a n d A. W i n d a u s p r e p a r e d Cfiesium chloroplat inate , Cs 2 PtCl 6 , b y t h e m e t h o d s 
employed for t h e r u b i d i u m sa l t . T h e pa le yel low p o w d e r cons is t s of microscopic , 
regular oc t ahed ra , wh ich a r e less soluble i n w a t e r t h a n t h e r u b i d i u m sal t . 
E . H . D u c l o u x e x a m i n e d t h e c rys t a l s of t h e sa l t ; G. B . N a e s s a n d O. Hasse l , t h e 
l a t t i ce c o n s t a n t s . G. E n g e l g a v e « = 10-192 A. for t h e cub ic c r y s t a l s . W . Crookes 
observed t h a t 1OO p a r t s of w a t e r a t 15° dissolve 0*076 p a r t of sa l t , a n d a t 100°, 
0-383 p a r t ; a n d G. Kirchhoff a n d R . B u n s e n m e a s u r e d t h e so lubi l i ty of t h e 
cHisium sa l t . T h e so lub i l i t y—S g r m s . of sa l t p e r 100 g r m s . of w a t e r — o f t h e r u b i 
d i u m a n d caesium sal ts , d e t e r m i n e d b y E . H . Arch iba ld a n d Lt. T . H a l l e t t , we re : 

0° 10° 20° 40° 60° 80° 100° 
Rb2PtOIe . 0-0137 0-0200 0-0283 0-0565 0-0997 0 1 8 2 4 0-3340 
Cs2VtCl6 . . 00O47 0 0 0 6 4 0 0 0 8 6 0 0 1 5 8 0 0 2 9 0 0-0525 0 0 9 1 5 
G. N a t t a a n d R . P i r a n i found t h a t t h e c rys t a l s be long t o t h e cubic s y s t e m a n d t h a t 
t h e X - r a d i o g r a m s ind ica t e t h a t t h e r e a re 4 mols . pe r u n i t cell, a n d t h a t a = 1 0 - 1 5 A. ; 
t h e v o l u m e is 1045-7 X 10~ 2 4 c.c. ; a n d t h e d e n s i t y is 4*25. T h e y also s t u d i e d t h e 
solid soln. of r u b i d i u m a n d caesium ch lo rop l a t i na t e s , a n d of caesium c h l o r o p l a t i n a t e 
a n d chlorotel l u r a t e . G. E n g e l gave « = 10-185 A., a n d d e n s i t y , 4-205. 
A. W e r n e r a n d F . F a s s b e n d e r p r e p a r e d c se s ium pyridinepentachloroplat inate , 
CsLPt(O5II5N)CJl5I. 

C. S c h e i b l e r 2 3 p r e p a r e d l i t h i u m chloroplat inate , L i 2 P t C l 6 . 6 H 2 O , b y e v a p o r a t i n g 
cone . soln. of t h e sa l t over su lphur i c acid. T h e hexahydrate fo rms orange-yel low, 
t a b u l a r c rys ta l s , wh ich lose t he i r w a t e r a t 180°, a n d , accord ing t o W . P e t e r s , t h e 
sa l t decomposes . C. Scheibler a d d e d t h a t t h e genera l b e h a v i o u r of t h e sa l t r esembles 
t h a t of t h e s o d i u m sa l t ; a n d i t is r ead i ly soluble in w a t e r , a lcohol , a n d a m i x t u r e 
of a lcohol a n d e the r , b u t n o t in e t he r . G. F . S m i t h a n d A. C. S h e a d r e c o m m e n d e d 
t h e use of t h i s sa l t in p lace of hyd roch lo rop l a t i n i c ac id for p r e c i p i t a t i n g p o t a s s i u m . 
A. W e r n e r a n d F . F a s s b e n d e r p r e p a r e d l i t h i u m pyridinepentachloroplat inate , 
L i [ P t ( C 5 H 5 N ) C l 5 | . w H 2 0 . 

Li. N . Vauque l in , a n d A. von Muss in -Puschk in p r e p a r e d s o d i u m chloroplat inate , 
N a 2 P t C l 6 . 6 H 2 O , b y m i x i n g a q . soln. of p la t in ic a n d s o d i u m chlor ides , a n d e v a p o r a t 
ing ; P . R o h l a n d r e c o m m e n d e d us ing t heo re t i c a l p r o p o r t i o n s of t h e t w o sa l t s . 
N . S. KAirnakoff a n d M. I . R a v i t s c h s t ud i ed t h e t e r n a r y s y s t e m : N a C l - P t C l 4 - H 2 O ; 
a n d T . A. Genke , t h e m u t u a l solubi l i t ies of t h e c o m p o n e n t sa l t s , a n d conc luded 
t h a t s o d i u m c h l o r o p l a t i n a t e is h y d r o l y z e d i n a q . soln. a t 25°. S. N a g a m i 
found t h a t for soln. w i t h a n eq . of N a H P t C l 6 in 200, 500, a n d 1000 l i t res , a t 25°, t h e 
conduc t iv i t i e s were 497, 5 1 1 , a n d 517 respec t ive ly . L . F . Ni lson, a n d R . R d t t g e r 
a d d e d s o d i u m c a r b o n a t e t o a soln. of hyd roch lo rop l a t i n i c acid. J . S. S t a s n o t e d 
t h a t some s o d i u m c h l o r o p l a t i n a t e is fo rmed w h e n s o d i u m ch lo ra t e is fused in a 
p l a t i n u m vessel . H . P r e c h t purif ied t h e d r y sa l t by d issolving i t i n h o t a lcohol 
w h e n s o d i u m chlor ide r e m a i n s und isso lved . T h e hexahydrate a p p e a r s in a u r o r a -
red c o l u m n s or p la tes , o r a s a n o range- red p o w d e r . M. De lep ine a n d P . Bouss i 
s tud ied t h e h y d r a t e s . P . R o h l a n d , a n d H . Topsoe o b t a i n e d t r ic l inic needles , a n d 
J . C. G. de Mar ignac , t r ic l in ic p inaco ids w i t h t h e ax i a l r a t i o s a : b : c = 0 - 9 6 2 5 : 1 : 
0-8444, a n d a== 101° 56 ' , £ = 1 2 8 ° 2 ' , a n d y = 7 2 ° 6 ' , a s g iven b y P . G r o t h . H . Topsoe 
g a v e 2-500 for t h e sp . gr. , a n d 2 2 6 0 for t h e mol . vol . H . P r e c h t g a v e 1-368 for t h e 
sp . gr . of a sa t . soln. c o n t a i n i n g 39*77 pe r cen t , of sa l t a t 15°. B . L . V a n z e t t i 
m e a s u r e d t h e r a t e of diffusion of t h e sa l t in a q . soln. , a n d in ge la t in ; a n d F . Riidorff 
obse rved t h a t t h e diffusion e x p e r i m e n t s i n d i c a t e t h a t s o d i u m c h l o r o p l a t i n a t e 
behaves l ike a doub le sa l t i n a q . soln. 
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A c c o r d i n g t o Li. N . V a u q u e l i n , t h e h e x a h y d r a t e loses a l l i t s w a t e r of h y d r a t i o n 
w h e n carefu l ly h e a t e d , a n d l eaves t h e a n h y d r o u s sa l t a s a n orange-ye l low powde r . 
H . P r e c h t sa id t h a t t h e h e x a h y d r a t e loses m o s t of i t s w a t e r a t a b o u t 100°. 
J . C. G. d e M a r i g n a c o b s e r v e d t h a t t h e w a t e r is expe l l ed a t 100°, W . P e t e r s a t 
150°, a n d J . T h o m s e n a t 150° t o 160°. M. A. R a k u z i n s t u d i e d t h e sub j ec t . T h e 
a n h y d r o u s c h l o r o p l a t i n a t e w a s f o u n d b y L . N . V a u q u e l i n t o swell u p w h e n m o r e 
s t r o n g l y h e a t e d , b u t i t r equ i r e s a fa i r ly h igh t e m p , for i t s c o m p l e t e d e c o m p o s i t i o n 
i n t o p l a t i n u m a n d s o d i u m ch lo r ide . L . W o h l e r a n d P . BaIz obse rved no ev idence 
of t h e f o r m a t i o n of c o m p l e x e s of u n i v a l e n t o r t e r v a l e n t p l a t i n u m in t h e t h e r m a l 
d e c o m p o s i t i o n of t h e s a l t ; t h e c h l o r o p l a t i n a t e is s t a b l e be low 600°, a n d a b o v e 
800° , o n l y t h e c h l o r o p l a t i n i t e is f o r m e d . G. Gi re n o t e d t h a t t h e h e a t of f o r m a t i o n 
is 40-6 CaIs., a n d t h e v a p . p ress . , p, in m m . of m e r c u r y is : 

5 0 3 ° 5 4 8 ° 6 0 1 ° 6 5 1 ° 0 9 4 ° 7520° 758" 
V . . 6-O 2 3 - 2 6 4 - 4 2 5 2 60/> 8 4 8 145O 

F . M. R a o u l t f o u n d t h a t t h e lower ing of t h e f .p. of a q . soln. i nd i ca t e s t h a t in a soln. 
of a m o l of t h e sa l t in 4 l i t res of w a t e r , a b o u t a q u a r t e r of a m o l . is d i s soc ia ted . 
L . P i g e o n g a v e for t h e h e a t of f o r m a t i o n (P tCl 4 , 2NaCl) = 13-9 CaIs. for t h e solid, 
a n d 25-29 CaIs. for t h e a q . soln. J . T h o m s e n g a v e ( P t , 2Cl2 , 2NaCl) = 7 3 - 7 2 CaIs. ; 
( P t , 2Cl2 , 2NaCl , 6 H 2 O ) = 9 2 - 8 9 CaIs. ; (P t , 2Cl2 , 2NaCl , Aq.) =-84-62 CaIs. ; a n d 
for t h e r e ac t i on b e t w e e n gaseous ch lo r ine a n d an a q . soln . of s o d i u m ch lo rop l a t i n i t e , 
43-03 CaIs. ; V. F . Miller a n d TI. T e r r y , 40-88 CaIs. ; J . T h o m s e n , for t h e h e a t of 
c rys ta l l i za t ion , 19*17 CaIs. , o r a n a v e r a g e of 3-195 CaIs. for each mo l . of w a t e r , w h e n 
t h e obse rved v a l u e s a r e 4-32 CaIs. each for t h e first a n d second mols , 2-54 CaIs. 
each for t h e t h i r d a n d f o u r t h mols , a n d 2-725 CaIs. each for t h e fifth a n d s ix th 
mols . T h e h e a t of so lu t ion of t h e a n h y d r o u s sa l t is 8-54 CaIs., a n d for t h e h e x a 
h y d r a t e , —10 '634 CaIs., o r for t h e h y d r a t e s : 

TT2O 1 2 3 4 5 
CaIs . . . + 4 2 2 O - O - 1 O O — 2-64O — 5 - 1 8 0 — 7 - 9 0 5 

F . D o u m e r f o u n d t h e re f rac t ive i n d e x t o be 0-267 w h e n t h e v a l u e for w a t e r 
is u n i t y ; a n d N . S. KurnakofE g a v e for a 29-123 p e r cen t , soln. , a n d s p . gr . 1 -28259, 
t h e re f rac t ive indices 1-38749 for Li - l ight , a n d 1-39085 for N a - l i g h t ; a n d t h e mol . 
re f rac t ion for Na - l i gh t w i t h t h e /z-formula is 106-5. Th i s m a k e s t h e a t . r e f r ac t ion 
of p l a t i n u m t o be 16-1 a n d 21-0. Acco rd ing t o A. I l a n t z s c h a n d co -worke r s , e q . 
soln. of h y d r o c h l o r o p l a t i n i c ac id , a n d of s o d i u m c h l o r o p l a t i n a t e in t h e s a m e 
so lven t a r c op t i ca l ly iden t i ca l , t h a t is , show t h e s a m e a b s o r p t i o n s p e c t r u m , a n d 
t h e mo lecu la r a b s o r p t i o n is i n d e p e n d e n t of t h e d e g r e e of ion iza t ion . T h e 
l igh t a b s o r p t i o n of t h e ac id a n d of t h e sa l t is a lso unaf fec ted b y c h a n g e s of t e m 
p e r a t u r e . T h e so lven t does n o t a p p e a r t o exerc ise a n y inf luence o n t h e a b s o r p t i o n 
in t h e b l u e a n d v io le t p a r t s of t h e s p e c t r u m , b u t does so t o a v e r y s l igh t e x t e n t in 
t h e g reen a n d u l t r a -v io le t . J . F i e d l e r o b s e r v e d t h a t a soln. of s o d i u m chloro
p l a t i n a t e is r e d u c e d t o p l a t i n u m b y e x p o s u r e t o s u n l i g h t . J J . P i g e o n f o u n d t h a t 
t h e e lec t r ica l c o n d u c t i v i t y of a soln. of 0-01 m o l of sa l t i n a l i t r e of w a t e r is 1-830. 

A. v o n M u s s i n - P u s c h k i n sa id t h a t t h e h e x a h y d r a t e is freely so luble i n w a t e r , 
a n d J . T h o m s e n m a d e a s imi la r o b s e r v a t i o n w i t h r e s p e c t t o t h e a n h y d r o u s sa l t . 
H . P r e c h t found t h a t a soln . s a t . a t 15° c o n t a i n s 39-77 p e r cen t , of N a 2 P t C l 6 , a n d 
t h a t in boi l ing w a t e r i t d issolves in a l m o s t all p r o p o r t i o n s . T . A. H e n k e found 
t h a t t h e sa l t is h y d r o l y z e d in a q . soln . G. Sai ler o b s e r v e d t h a t s o d i u m t h i o s u l p h a t o -
p l a t i n i t e is u l t i m a t e l y f o r m e d b y t h e a c t i o n of s o d i u m h y p o s u l p h i t e . 

W . P e t e r s obse rved t h a t t h e d e h y d r a t e d sa l t t a k e s u p d r y a m m o n i a t o form 
s o d i u m h e x a m m i n o c t d o r o p l a t i n a t e , N a 2 P t C l 6 . 6 N H 3 , a n d t h a t t h i s a m m i n e , in 
vacuo, forms sodium pentamminochloroplatinate, Na 2 PtCl 6 .5NH 3 . Sodium 
chloroplatinate also unites with methylamine t o form sodium dodeciesmethyl-
aminechloroplatinate, Na 2PtCl 6 .12CH 3NH 2 ; and with dimethylamine to form 
sodium sexiesdimethylaminecnloroplatinate, Na2PtCl6 .6 (CH3) 2N H. A. von 
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Mussin-Puschkin observed that ammonium chloride precipitates ammonium 
chloroplatinate from the HoIn. of the sodium salt, and sodium chloride remains in 
soln. 

The hexahydrate was found by A. von Mussin-Puschkin to be freely soluble in 
alcohol, and H. Precht observed that it is more soluble in absolute alcohol than it 
is in aq. alcohol. M. Peligofs measurements of the solubility of the salt in alcohol 

are summarized in Fig. 86. H. Precht observed 
that alcohol precipitates the salt from a sat., 
aq. soln., and that a sat. soln. in absolute alcohol 
contains 11*9 per cent, of salt. The solubility in 
95 per cent, alcohol is 6*34 per cent., and in 9O 
per cent, alcohol at 15°, 5-35 per cent., and at 
55°, 27*15 per cent. A soln. in absolute alcohol 
contains 48*3 per cent, of dehydrated salt, and 
on adding a drop of water to the liquid, the 
mass solidifies as the hexahydrate is formed. 
On cooling a soln. of the salt in 99*2 per cent, 
alcohol, a mixture of the anhydrous and hexa-
hydrated salt separates out. J. Dalietos and 

Grms. per"c.c. at 20° "" C. G. Makris found alcohol vapour is readily 
Fio. HO.--The Solubility of Sodium oxidized by sodium but not by potassium 

Chloroplatmftto in Kthyl Alcohol. chloroplatinate. H. Precht observed that the 
salt is precipitated by ether from the sat. aq. 

soln. at 15° ; and a mixture of equal parts of alcohol and ether dissolves 2*43 per 
cent, of the hexahydrate. P. Rohland, and H. Precht said that the salt is 
insoluble in ether free from alcohol. A. Werner and F. Fassbender prepared 
sodium pyridinepentachloroplatinate, Na[Pt(C5H5N)Cl5] . 

Li. Pigeon observed that finely-divided cobalt reduces the salt and platinum 
is formed. A. von Mussin-Puschkin reported that sodium or potassium hydroxide 
or carbonate forms with a soln. of sodium chloroplatinate a precipitate which 
dissolves in an excess of the alkali. E. H. Archibald and co-workers discussed the 
action of potassium Chloride illustrative of the balanced reaction : K2PtCl6 H-2NaCl 
^Na3PtCl6-J-2KCl, exemplified by the effect of sodium chloride on the solubility 
of potassium chloroplatinate—xride supra. W. Ostwald found that the theoretical 
proportion of silver nitrate precipitates silver chloroplatinate quantitatively. 

P. A. von BonsdorfT-4 prepared copper chloroplatinate, CuPtCl6-GH2O, by 
the spontaneous evaporation of a mixed soln. of the constituent salts over sulphuric 
acid. The pale, olive-preen crystals of the hexahydrate resemble those of the 
magnesium salt. H. Topsoe observed that the needles or prisms are trigonal, with 
the axial ratio a : c—1 : 0-5219, and a.=112° 2'. The sp. gr. is 2-734, and the mol. 
vol. 212-8. IJ. Pauling studied the crystals. According to P. A. von Bonscforff, 
the crystals effloresce to a greenish-grey powder over sulphuric acid ; they are stable 
in the dry winter's air, but deliquesce in the humid air of summer. H. Topsoe 
observed that 4 mols. of water are given off at 110° ; and W. Peters said that the 
salt becomes anhydrous at 180°, and it is then dark brown, and absorbs dry ammonia 
to form copper octodecamminochloroplatinate, CuPtCl6.18NH3, which in vacuo 
forms copper hexamminochloroplatinate, CuPtCl6.6NH3. With methylamine, 
there is formed what are probably copper duodeviciesmethylaininechloroplati-
nate, CuPtCl6 .18CH3NH2 ; and copper qiiinquiesmethylaininechloroplatinate, 
CuPtCl6.5CH3NH2 ; with dimethylamine there is formed copper duodeciesdimethyl-
aminechloroplatinate, CuPtCl6.12(CH3)2NH ; and copper sexiesdimethylamine-
Chloroplatinate, CuPtCl6.6(CH3)2NH ; and with trimethylamine, copper bistri-
methylaminechloroplatinate, CuPtCl6.2(CH3)3N. W. Peters observed that when 
copper chloroplatinate is boiled with formaldehyde or formic acid, traces of 
platinum are formed. 

G. Gore26 obtained evidence of the formation of a silver chloroplatinate, 
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A g 2 P t C l 6 , b y m e l t i n g s i lver ch lor ide in a n a t m . of ch lo r ine in a p l a t i n u m vessel . 
L . N . V a u q u e l i n o b t a i n e d a yel low p r e c i p i t a t e b y a d d i n g s i lver n i t r a t e t o a eoln. 
of h y d r o c h l o r o p l a t i n i c ac id , a n d J . E . H e r b e r g e r sa id t h a t a m m o n i a e x t r a c t s 
o n l y a p a r t of t h e s i lver ch lor ide c o n t a i n e d i n t h e p r e c i p i t a t e . K . B i r n b a u m found 
t h a t if s i lver ch lor ide be d i sso lved in h y d r o c h l o r o p l a t i n i c acid , t h e si lver sa l t 
c rys ta l l i zes o u t u n c h a n g e d w h e n t h e soln. is e v a p o r a t e d . T h e sa l t w a s p r e p a r e d 
b y A. Commai l l e , S. A. N o r t o n , a n d S. M. J o r g e n s e n . L . P igeon r e p o r t e d t h e fo rma
t ion of s i lver c h l o r o p l a t i n a t e f rom a soln. c o n t a i n i n g t h e t heo re t i ca l p r o p o r t i o n s 
of s i lver n i t r a t e a n d h y d r o c h l o r o p l a t i n i c ac id ; a n d A. Miola t i a d d e d t h a t if an 
excess of s i lver n i t r a t e b e p r e sen t , A g 2 P t ( O H ) 2 C l 4 is fo rmed. Accord ing t o 
W . Os twa ld , t h e s i lver sa l t is fo rmed q u a n t i t a t i v e l y w h e n t h e theo re t i ca l p r o p o r t i o n 
of s i lver n i t r a t e is a d d e d t o a soln. of s o d i u m c h l o r o p l a t i n a t e . Li. P igeon g a v e for 
t h e h e a t of fo rma t ion (2AgCl, P tCl 4 ) ==7-7 CaIs. Acco rd ing t o S. M. J o r g e n s e n , a n d 
A. Miola t i , cold w a t e r s lowly decomposes t h e sal t , fo rming si lver ch lor ide a n d 
H 2 P t ( O H ) 2 C l 4 , a n d w i t h h o t w a t e r t h e r e ac t i on p roceeds r ap id ly . W . P e t e r s 
obse rved t h a t t h e sa l t a b s o r b s a b o u t 10 mols . of d r y a m m o n i a , fo rming s i lver 
octamminochloroplatinate, Ag 2 PtCl 6 .8NH 3 ; and in vacuo, this forms silver 
tetramminochloroplatinate, Ag2PtCl6 .4NH3 ; K. Birnbaum obtained silver diam-
minoch lorop la t ina te , A g 2 P t C l 6 . 2 N H 3 , b y m i x i n g f r e sh ly -p repa red h y d r o c h l o r o 
p l a t i n i c ac id w i t h an a m m o n i a c a l s i lver ch lor ide soln. a n d w a s h i n g t h e yel low p r o 
d u c t r a p i d l y w i t h cold w a t e r , a n d d r y i n g i t ove r s u l p h u r i c ac id . T h e sa l t loses 
w a t e r a t 100°, a n d a t a h ighe r t e m p , fo rms p l a t i n u m a n d si lver ch lor ide . I t is 
inso luble in w a t e r . A m m o n i a is evo lved w h e n t h e p r o d u c t is t r e a t e d w i t h p o t a s h -
lye ; w h e n boi led wi th s o d i u m c a r b o n a t e , a d i r t y ye l low p r e c i p i t a t e is fo rmed 
c o n t a i n i n g a p a r t of t h e s i lver a n d p a r t of t h e p l a t i n u m . 

W . P e t e r s f o u n d t h a t w h e n a m i x e d soln. of au r i c ch lor ide a n d h y d r o c h l o r o 
p l a t i n i c ac id is e v a p o r a t e d , n o s o l d ch loroplat inate is fo rmed since t h e gold 
s e p a r a t e s o u t in t h e me ta l l i c s t a t e . A. C a h o u r s a n d H . Gal p r e p a r e d p lat inic 
quatertriethylphosphinechloroaurate, [Pt{P( C2H5)3}4] AuCl4. 

P . A. v o n BonsdorfE 2 6 p r e p a r e d Calcium chloroplat inate , C a P t C l 6 . 6 H 2 O , in 
smal l , o r ange - red p r i s m a t i c c r y s t a l s b y e v a p o r a t i n g a m i x t u r e of h y d r o c h l o r o 
p l a t i n i c ac id w i t h an excess of c a l c ium chlor ide , a n d s e p a r a t i n g m e c h a n i c a l l y t h e 
c r y s t a l s of t h e oclohydrate f rom t h o s e of c a l c ium chlor ide . P . R o h l a n d , a n d 
H . Topsoe p r e p a r e d t h e enneahydrate, C a P t C l 6 . 9 H 2 O , b y e v a p o r a t i n g a soln. of 
t h e o r e t i c a l p r o p o r t i o n s of t h e c o m p o n e n t ch lor ides ove r su lphur i c ac id . L . P a u l i n g 
found t h a t t h e c ry s t a l s of t h e h e x a h y d r a t e a r e r h o m b o h e d r a l w i t h a , = 112° 0 ' . 
P . A. v o n BonsdorfT, a n d W . P e t e r s sa id t h a t t h e w a t e r c a n be expe l led b y h e a t i n g 
t o 170°, a n d a yel low p o w d e r r e m a i n s . T h e c r y s t a l s of t h e h y d r a t e a r e freely 
so luble in w a t e r ; H . P r e c h t o b s e r v e d t h a t t h e s a t . a lcohol ic soln. c o n t a i n s 5 3 pe r cen t , 
of sa l t ; P . R o h l a n d a d d e d t h a t t h e sa l t is so luble in m e t h y l a lcohol of sp . gr . 
0-79O a t 15°, a n d in e t h y l a lcohol of s p . gr. 0-8035 a t 15°, a n d t h e sa l t is d e c o m p o s e d 
in soln . i n t o i t s c o m p o n e n t ch lor ides . I t is inso lub le in e t h e r . W . P e t e r s sa id t h a t 
w h e n t h e a n h y d r o u s sa l t is exposed t o d r y a m m o n i a i t f o rms c a l c i u m d o d e c a m m i n o -
chloroplat inate , C a P t C l 6 . 1 2 N H 3 , a n d t h a t in v a c u o , t h i s fo rms c a l c i u m h e z a m m i n o -
chloroplat inate , C a P t C l 6 . 6 N H 3 . P . A. von BonsdorfE p r e p a r e d s t ron t iu m c h l o r o 
p lat inate , S r P t C l 6 . 8 H 2 O , a s in t h e case of t h e c a l c i u m sa l t . T h e r h o m b i c p r i s m s 
a r e s t a b l e in a i r , b u t effloresce in w a r m ai r . T h e sa l t is freely so luble in w a t e r . 
H . P r e c h t f o u n d t h a t t h e sa l t is d e c o m p o s e d b y a b s o l u t e a lcohol . 

A . v o n M u s s i n - P u s c h k i n , a n d P . A. v o n BonsdorfE also p r e p a r e d bar ium 
chloroplat inate* B a P t C l 6 . 6 H 2 O , b y t h e s p o n t a n e o u s e v a p o r a t i o n of a m i x e d soln. 
of h y d r o c h l o r o p l a t i n i c ac id w i t h a n excess of b a r i u m ch lor ide . P . R o h l a n d used 
t heo re t i c a l p r o p o r t i o n s of t h e t w o c o n s t i t u e n t s . H . T o p s o e a d d e d t h a t i t is difficult 
t o p r e v e n t c o n t a m i n a t i o n w i t h b a r i u m ch lor ide s ince t h e r e is a s l ight decompos i t i on 
of t h e s a l t d u r i n g r ec rys t a l l i za t ion . T h e sa l t w a s a lso p r e p a r e d b y J . J . Berze l ius . 
T h e hexahydrate fo rms orange-ye l low, monoc l in ic p r i s m s a n d p l a t e s which , acco rd ing 
t o H . Topsoe , h a v e t h e a x i a l r a t i o s a : b : c = 0 - 9 6 4 5 : 1 : 1 4 9 4 9 , a n d £ = 1 0 2 ° 1 5 ' . 
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T h e (0Ol)-cleavage is p e r f e c t ; t h e sp . gr . is 2-868, a n d t h e mo l . vo l . is 216-0. 
W . K w a s n i k o b t a i n e d t h e octohydrate, B a P t C l 6 . 8 H 2 0 , b y t h e a c t i o n of h y d r o -
ch lo rop la t in ic acid on b a r i u m oxide , c o n c e n t r a t i n g t h e filtered soln . o n a w a t e r -
b a t h , p r ec ip i t a t i ng wi th abso lu t e a lcohol , w a s h i n g t h e p r o d u c t , a n d r e c r y s t a l h z m g 
from a q . soln. T h e h e x a h y d r a t e fo rms t h e monohydrate a t 70° , a n d t h e a n h y d r o u s 
sa l t is formed a t 100° in a c u r r e n t of d r y a i r . W . P e t e r s sa id t h a t al l t h e w a t e r is 
los t a t 150° t o 160°. W h e n h e a t e d t o a h ighe r t e m p . , p l a t i n u m a n d b a r i u m ch lo r ide 
a re formed. Accord ing t o G. Gire , t h e v a p . p ress . , p, in ram. of m e r c u r y , is : 

428° 458° 514° 556° 607° 655° 721° 
p . . . 4 - 6 9-8 3 1 - 2 8 0 - 3 21O 5 3 1 16OO 

The h e a t of fo rmat ion is 40-9 CaIs. H . P r e c h t , a n d H . Topsoe o b s e r v e d t h a t t h e 
sa l t is pa r t i a l l y decomposed in a q . soln. , a n d H . P r e c h t , a n d P . R o h l a n d , t h a t t h e 
sal t is a lmos t comple te ly d e c o m p o s e d b y m e t h y l a lcohol , a n d b y e t h y l a lcohol . 
W. P e t e r s observed t h a t t h e a n h y d r o u s s a l t t a k e s u p d r y a m m o n i a t o f o r m b a r i u m 
hexamminoch lorop la t inate , B a P t C l 6 . 6 N H 3 , wh ich , i n v a c u o , f o rms b a r i u m 
pentamminochloroplatinate, BaPtCl6 .5NH3 . 

J . T h o m s e n 2? p r e p a r e d bery l l ium ch loroplat inate , B e P t C l 6 . 8 H 2 O , b y d i s 
solving be ry l l ium hyd rox ide , freed f rom a d s o r b e d a m m o n i u m sa l t s b y d iges t i on w i t h 
b romine wa te r , in hyd roch lo rop la t i n i c ac id , a n d e v a p o r a t i n g t h e soln. for c rys ta l l i za 
t ion . A. Wc lkow e v a p o r a t e d a m i x t u r e of c o n e . so ln . of b e r y l l i u m a n d p l a t i n i c 
chlor ides slowly over cone, su lphur i c ac id . T h e c r y s t a l s a r e d a r k ye l low, be ing four-
or six-sided pr i sms, or six- or e igh t - s ided p l a t e s . Acco rd ing t o J . C. G. d e M a r i g n a c , 
t h e c rys ta l s belong t o t h e t e t r a g o n a l s y s t e m ; a n d t h e y were e x a m i n e d b y K . H a u s -
hofer. A. WeIkow, a n d J . T h o m s e n sa id t h a t t h e c r y s t a l s of t h e octohydrate a r e 
s t ab le in d r y air , b u t del iquesce i n m o i s t a i r ; t h e y lose 4 mols . of w a t e r a t 100° 
t o 120°, a n d above 150° w a t e r a n d h y d r o g e n ch lo r ide a r e g iven off. T h e sa l t is 
freely soluble in wa te r , a n d alcohol , b u t inso lub le in e t h e r . 

H . Topsoe,2« a n d A. v o n M u s s i n - P u s c h k i n p r e p a r e d m a g n e s i u m ch lorop la t inate , 
M g P t C l 6 . 1 2 H 2 O , b y e v a p o r a t i n g a soln. of t h e c o m p o n e n t sa l t s , a t a low t e m p . 
H . Topsoe , a n d H . Topsoe a n d C. Chr i s t i ansen o b s e r v e d t h a t t h e d a r k r e d d i s h -
yel low c rys ta l s of t h e dodecahydrate a r e t r i g o n a l w i t h t h e ax ia l r a t i o a : c = l : 0-7057, 
a n d a — 1 0 6 0 3 9 ' ; t h e c rys ta l s a rc b i re f r ingent . T h e s p . gr . is 2-060, a n d t h e m o l . 
vol . 315-3. T h e c rys ta l s a re s t ab le in air , b u t p a s s i n t o t h e hexahydrate a t 100°. 
JJ. P a u l i n g s tud ied t h e c rys ta l s . P . A. v o n Bonsdorff o b t a i n e d t h e h e x a h y d r a t e 
b y t h e s p o n t a n e o u s evapora t ion of a n a q . soln. of t h e c o m p o n e n t sa l t s , .and 
H . Topsoe a d d e d , a t a t e m p , h igher t h a n t h a t n e e d e d for t h e d o d e c a h y d r a t e ; i t 
is a lso o b t a i n e d b y slowly cooling a sa t . soln. d o w n t o a b o u t 20° . H . P r e c h t f o u n d 
t h a t t h e sa l t c a n n o t be purified b y rec rys ta l l i za t ion . H . Topsoe o b s e r v e d t h a t t h e 
pa le ye l low c rys ta l s a rc t r igona l , w i t h t h e a x i a l r a t i o a : c==l : 0-5169, a n d 
c t - = l l 2 ° 10 ' ; t h e sp . gr . is 2-437, a n d t h e mol . vo l . 222-5. P . G a u b e r t found t h e 
re f rac t ive indices v a r y wi th t h e mois tu re c o n t e n t ; a n d for t h e heptahydrate, for 
s o d i u m l ight , OJ = 1 - 5 6 1 , a n d e = - l - 9 1 . P . A. v o n Bonsdorff sa id t h a t t h e c r y s t a l s 
a r e s t a b l e i n air , b u t H : Topsoe found t h a t t h e c r y s t a l s r a p i d l y a b s o r b m o i s t u r e 
t o f o r m a pa le yel low powder . According t o P . A. v o n Bonsdorff, t h e c r y s t a l s lose 
4 mo l s . of w a t e r w h e n h e a t e d . H . P r e c h t found t h a t t h e h e x a h y d r a t e d isso lves 
in a b s o l u t e a lcohol fo rming a s a t . soln. w i t h 43-2 pe r cen t , of M g P t C l 6 , b u t w i t h 
t h e s a l t d r i ed a t 150°, t h e soln. con ta ins only 37-8 p e r cen t . P . R o h l a n d a d d e d 
t h a t t h e sa l t is soluble i n 8O p e r cen t , a lcohol of sp . gr . 0-8055 a t 15° ; a n d in 
m e t h y l a lcohol of s p . gr . 0-790 a t 17°, b u t i t is inso luble i n e the r . T h e a lcohol ic 
soln . suffers s o m e d issoc ia t ion , fo rming m a g n e s i u m chlor ide . 

I J . Ht inefe ld p r e p a r e d z i n c chloroplat inate , Z n P t C l 6 . 6 H 2 O , b y t r e a t i n g a soln . 
of p l a t i n u m i n a q u a reg ia w i t h z inc u n t i l t h e soln. a cqu i r e s a pa l e ye l low co lour , 
a n d e v a p o r a t i n g t h e filtrate ; t h e first c r o p of c ry s t a l s is t h e c h l o r o p l a t i n i t e , a n d 
t h e l a t e r c r o p , c h l o r o p l a t i n a t e . A . E b e r h a r d sa id t h a t t h e c r y s t a l s a r e r ed . 
P . A. v o n Bonsdorff o b t a i n e d t h e sa l t b y c rys t a l l i za t ion f rom a m i x e d soln . of t h e 
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t w o c o m p o n e n t ch lor ides . L . H u n e f e l d sa id t h a t t h e c r y s t a l s of t h e hexahydrate 
a r e pa l e ye l low, a n d H . Topsoe desc r ibed t h e m a s o range-ye l low p r i s m s be longing 
t o t h e t r i g o n a l s y s t e m , w i t h t h e a x i a l r a t i o a : c, a n d a —112° IO' . T h e (101)-
c l eavage is pe r fec t . H . Topsoe a n d C. Chr i s t i ansen d i scussed t h e pos i t ive b i re
f r ingence . L . P a u l i n g s t u d i e d t h e c r y s t a l s . P . A . v o n Bonsdorff found t h e c rys t a l s 
t o b e i s o m o r p h o u s w i t h t h o s e of t h e h y d r a t e d m a g n e s i u m a n d m a n g a n e s e chloro-
p l a t i n a t e s . S. M. J o r g e n s e n g a v e 2-717 for t h e s p . gr . R . R o m a n i a d i scussed t h e 
mo l . vo l . JL. H u n e f e l d sa id t h a t w h e n h e a t e d , t h e sa l t loses w a t e r b e c o m i n g b r o w n 
a n d t h e n grey ; W . P e t e r s a d d e d t h a t t h e sa l t is a n h y d r o u s a n d b r o w n w h e n 
h e a t e d t o 160°. A. E b e r h a r d sa id t h a t t h e c r y s t a l s lose " 4 H 2 O " a t 102° t o 103° ; 
a n d t h e r e m a i n i n g '* 2 H 2 O " is los t s lowly a b o v e 130° ; P . A . v o n Bonsdorff, t h a t 
a t a h i g h t e m p . , ch lo r ine is evo lved , z inc ch lo r ide is sub l imed , a n d p l a t i n u m r e m a i n s . 
Ti. H u n e f e l d r e p o r t e d t h a t t h e sa l t de l iquesces i n a i r ; b u t P . A. v o n Bonsdorff, 
a n d H . T o p s o e sa id n o t so. T h e sa l t w a s found b y L . H u n e f e l d t o be eas i ly soluble 
i n w a t e r , a n d a lcohol ; a n d t o be eas i ly d e c o m p o s e d w i t h t h e evo lu t ion of ch lor ine 
a n d h y d r o g e n ch lor ide w h e n i t is t r e a t e d w i t h s u l p h u r i c ac id . W . P e t e r s obse rved 
t h a t t h e a n h y d r o u s sa l t t a k e s u p d r y a m m o n i a t o f o r m z i n c e i m e a m m i n o c h l o r o -
platinate, ZnPtCl6 . H N H 3 , which in vacuo forms zinc heptamminochloroplatinate, 
Z n P t C l 6 . 7 N H 3 . P . A. v o n Bonsdorff, a n d H . T o p s o e p r e p a r e d c a d m i u m c h l o r o 
p lat inate , C d P t C l 6 . 6 H 2 O , a s in t h e case of t h e m a g n e s i u m sa l t . T h e pa l e yel low 
c r y s t a l s of t h e hexahydrate w e r e found b y H . Topsoe , a n d H . Topsoe a n d 
C. Chr i s t i ansen t o b e i s o m o r p h o u s w i t h t h e z inc sa l t , a n d t o furn ish t r i gona l c rys t a l s 
w i t h t h e axia l r a t i o a : c = l : 0-5335, a n d a = 1 1 2 ° 0 ' . T h e (101) -c leavage is c o m p l e t e ; 
t h e b i ref r ingence is pos i t ive ; t h e sp . gr . is 2-882 ; a n d t h e mol . vo l . 218-7. T h e 
c r y s t a l s a r e s t ab l e i n a i r a t o r d i n a r y t e m p . , a n d b e c o m e a n h y d r o u s a t 100°. 
W . P e t e r s o b t a i n e d t h e trihydrate in t h e fo rm of pa l e ye l low need les , w h i c h b e c o m e 
g r e y a t 170°. W . P e t e r s obse rved t h a t t h e a n h y d r o u s sa l t t a k e s u p d r y a m m o n i a 
to form cadmium heptadecamminochloroplatinate, CdPtCl6 .17NH3 ; and this in 
vacuo forms cadmium duodecamminochloroplatinate, CdPtCl6 .12H2O. By boiling 
t h e a q . soln. w i t h f o r m a l d e h y d e , o r formic acid , a t r a c e of p l a t i n u m is depos i t ed . 

P . A . v o n Bonsdorff obse rved t h a t m e r c u r o u s ch lor ide dissolves in w a r m 
h y d r o c h l o r o p l a t i n i c acid , a n d t h a t c rys t a l s , poss ib ly m e r c u r o u s ch loroplat inate , 
a re fo rmed on cool ing ; b u t K . B i r n b a u m f o u n d t h a t m e r c u r o u s ch lo r ide a c t s on 
h y d r o c h l o r o p l a t i n i c ac id , f o rming a soln. w h ich on e v a p o r a t i o n depos i t s a c rop of 
c ry s t a l s of m e r c u r i c ch lor ide , t h e n a de l iquescen t a m o r p h o u s m a s s c o n t a i n i n g 
m e r c u r i c a n d p l a t in i c ch lor ides wh ich w i t h a q . a m m o n i a , p r o d u c e s a p a l e yel low 
depos i t c o n t a i n i n g m e r c u r y , p l a t i n u m , a n d a m m o n i a . Li. F . N i l son sa id t h a t a 
m i x e d soln. of m e r c u r i c a n d p l a t i n i c ch lor ides does n o t fu rn ish mercur ic 
chloroplatinate. 

W . F . S a l m - H o r s t m a r , 2 9 a n d A . W e l k o w p r e p a r e d a l u m i n i u m chloroplat inate , 
A l P t C l 7 . 1 5 H 2 O , b y e v a p o r a t i n g ove r s u l p h u r i c ac id a m i x t u r e of h y d r o c h l o r o p l a t i n i c 
ac id a n d a soln . of a l u m i n i u m i n h y d r o c h l o r i c ac id , a n d press ing t h e c rys t a l s 
b e t w e e n b i b u l o u s p a p e r . T h e l emon-ye l low, o r o range-ye l low four- or s ix-s ided 
c o l u m n s or p l a t e s a r e t r ic l in ic w i t h t h e ax i a l r a t i o s a : b : c—1 : 0-6418 : 0-5373, 
a n d o , = 9 2 ° O', £ = 9 1 ° 3 5 ' , a n d y=90° 5 0 ' . T h e c r y s t a l s a r e s t ab l e in d r y air , b u t 
de l iquesce in m o i s t a i r . W h e n h e a t e d , t h e c r y s t a l s b e c o m e b lack , a n d o n cool ing, 
r ed ; t h e m . p . a n d f .p . a r e 52° ; t h e sa l t loses 12 mo l s . of w a t e r a t 120°, a n d t h e 
r e m a i n d e r , w i t h d e c o m p o s i t i o n , a t 200° . T h e s a l t i s freely so luble i n w a t e r , a n d 
a lcohol , b u t i t is n o t so luble in e t h e r . P l a t i n u m is d e p o s i t e d "when a soln. of t h e sa l t 
is t r e a t e d w i t h z inc . I J . F . Ni l son r e p o r t e d i n d i u m chloroplat inate , 2 InCl 3 . 5P tCl 4 . 
3 6 H 2 O , t o b e f o r m e d b y e v a p o r a t i n g t o d r y n e s s a m i x t u r e of 2 m o l a r p a r t s of 
h y d r o c h l o r o p l a t i n i c ac id , a n d 1 m o l a r p a r t of a soln. of i n d i u m ox ide i n h y d r o 
chlor ic ac id , d isso lv ing t h e p r o d u c t i n w a t e r a n d c rys ta l l i z ing t h e soln. ove r su lphu r i c 
ac id , a n d d r y i n g t h e c r y s t a l s b e t w e e n b ibu lous p a p e r . T h e honey-ye l low, p r i s m a t i c 
c ry s t a l s de l iquesce r a p i d l y i n a i r ; t h e y m e l t a t 100°, a n d lose 18 mols . of wa te r . 
F . K u h l m a n n , a n d W . Crookes o b t a i n e d p a l e ye l low c r y s t a l s of tha l lous ch loro-
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plat inate , T l P t C l 6 , b y a d d i n g hyd roch lo rop l a t i n i c ac id t o a di l . so ln . of a t h a l l o u s 
sa l t . One h u n d r e d p a r t s of w a t e r a t 15° d issolve 0 0 0 6 3 8 p a r t of sa l t , a n d a t 
100°, 0-0513 p a r t . G. F n g e l g a v e « = 9 - 7 5 5 A. for t h e c u b i c l a t t i c e . .G. W e r t h e r , 
a n d M. H ibbe r l i ng observed t h a t n o p r e c i p i t a t e of tha l l i c ch loroplat inate is f o r m e d 
w h e n a tha l l ic sa l t is a d d e d t o hyd roch lo r op l a t i n i c ac id . 

S. Jolin,3o j . c . G. d c Mar ignac , a n d P . T . Cleve p r e p a r e d c e r o u s c h l o r o p l a t i n a t e , 
CeCl 3 .P tCl 4 .13H 2 O, in q u a d r a t i c , o r a n g e p l a t e s w h i c h a r e hyg roscop i c a n d lose 
9 mols . of w a t e r a t 110°. Accord ing t o S. J o l i n , a n d P . T . Cleve, t h e s a l t is v e r y 
soluble in wa te r , a n d a lcohol . M. H o l t z m a n n o b t a i n e d de l iquescen t , o r a n g e 
p r i sms of 4CeCl 3 . 3P tC l 4 . 24H 2 0 , w h i c h m e l t o n t h e w a t e r - b a t h , a n d a r e so lub le 
in wa te r , a n d alcohol . P . T . Cleve, a n d J . C. G. d e M a r i g n a c p r e p a r e d l a n t h a n u m 
C h l o r o p l a t i n a t e , L a C l 3 . P t C l 4 . 1 3 H 2 O , in o r ange , t a b u l a r c r y s t a l s i s o m o r p h o u s w i t h 
those of t h e ce r ium sal t . T h e c h l o r o p l a t i n a t e is v e r y so lub le in w a t e r . F . T . F r e r i c h s 
a n d E . F . S m i t h p r e p a r e d a s imi la r sa l t , L . a 2 ( P t C l 6 ) 3 . 2 4 H 2 0 . C. v o n Scheele 
p r e p a r e d p r a s e o d y m i u m c h l o r o p l a t i n a t e , P r C l 3 - P t C l 4 . 1 2 H 2 O , in ye l low c r y s t a l s 
of sp . gr. 2-412. J . C. G. d e Mar ignac p r e p a r e d t h e " d i d y m i u m " sa l t . P . T . Cleve 
ob ta ined s a m a r i u m c h l o r o p l a t i n a t e , SmCl 3 .P tOl 4 .10£ H 2 O , in o r a n g e , d e l i q u e s c e n t 
p r i sms of sp . gr. 2 - 7 1 2 ; C. Bened i cks , g a d o l i n i u m c h l o r o p l a t i n a t e , GdCl 3 . P tC l 4 . 
1OH 2O, in orange-yel low p r i sms , of sp . gr . 2*719 ; L . F . Ni l son , a n d P . T . Cleve, 
y t t r i u m c h l o r o p l a t i n a t e , 4YCl 3 .5PtCl 4 .51 (or 5 2 ) H 2 0 , in r ed , d e l i q u e s c e n t p r i s m s , 
which me l t a t 100° w i t h t h e loss of 10 mols . of w a t e r ; P . T . Cleve, e r b i u m c h l o r o 
p l a t i n a t e , E r C l 3 . P t C l 4 . 1 0 ^ H 2 O , in de l iquescen t p l a t e s w h i c h lose 3 mols . of w a t e r 
ove r su lphur i c ac id ; P . T . Cleve p r e p a r e d y t t e r b i u m c h l o r o p l a t i n a t e , 2YbCl 3 . -
P t C l 4 . 2 2 H 2 O , in r edd i sh -b rown , de l iquescen t , r h o m b i c p l a t e s , w h i c h effloresce in 
a des icca tor , lose 11 mols . of w a t e r a t 100° a n d m e l t be low t h a t t e m p . T h e r e 
is also a h y d r a t e w i t h 35 mols . of w a t e r . P . T . Cleve, t h o r i u m c h l o r o p l a t i n a t e , 
T h C l 4 P t C l 4 . 1 2 H 2 O , in o range , de l iquescen t , t a b u l a r c rys t a l s , a n d L . F . Ni l son , 
z i r c o n y l c h l o r o p l a t i n a t e , ( Z r O ) P t C l 6 . 1 2 H 2 O , f rom a soln. of z i rconyl ch lo r ide a n d 
hyd roch lo rop la t i n i c acid, in p a l e yel low, four-s ided p r i s m s which m e l t be low 100° 
w i t h t h e loss of 6 mols . of wa t e r . 

L.. F . Ni l son 3 1 o b t a i n e d s t a n n i c c h l o r o p l a t i n a t e , S n P t C l 8 . 1 2 H 2 O , b y e v a p o r a t 
ing t o d r y n e s s on a w a t e r - b a t h a m i x t u r e of a b o u t 2 mols . of h y d r o c h l o r o p l a t i n i c 
ac id a n d 1 mol . of s t a n n i c ch lor ide , e x t r a c t i n g t h e m a s s w i t h w a t e r , e v a p o r a t i n g 
t h e soln. for c rys ta l l i za t ion , and d r y i n g t h e c ry s t a l s be tween b i b u l o u s p a p e r . 
T h e pa le yel low p l a t e s d o n o t c h a n g e in d r y air , b u t de l iquesce in m o i s t a i r ; t h e y 
lose 2 mols . of w a t e r a t 100°. K . B i r n b a u m , H . Topsoe , a n d P . R o h l a n d p r e p a r e d 
l e a d C h l o r o p l a t i n a t e , P b P t C l 0 . 3 ( o r 4 ) H 2 0 , b y e v a p o r a t i n g soln. of t h e t h e o r e t i c a l 
p r o p o r t i o n s of t h e c o n s t i t u e n t chlor ides . T h e pa l e ye l low or o r ange - r ed , cub ic 
c r y s t a l s were found b y H . Topsoe t o h a v e a sp . gr . of 3-681, a n d a m o l . vo l . of 182-4. 
T h e c r y s t a l s a r e s t ab le in air , a n d t h e y effloresce ove r su lphu r i c ac id . A c c o r d i n g 
t o H . Topsoe , t h e c rys t a l s lose all t h e i r w a t e r a t 125°, b u t W . P e t e r s f o u n d t h a t 
s o m e w a t e r is r e t a i n e d a t 200°. K . B i r n b a u m found t h a t t h e sa l t is so luble in w a t e r , 
a n d in a lcohol , a n d H . Topsoe , a n d W . P e t e r s obse rved t h a t t h e sa l t in a q . soln. 
p a r t i a l l y decomposes , fo rming spa r ing ly soluble lead ch lo r ide a n d so lub le p l a t i n i c 
ch lor ide . 

I i . F . Ni l son a2 p r e p a r e d c h r o m i c c h l o r o p l a t i n a t e , C r C l 3 . P t C l 4 . 1 0 H 2 O , b y 
e v a p o r a t i n g on a w a t e r - b a t h a soln. of e q u i m o l a r p r o p o r t i o n s of h y d r o c h l o r o 
p l a t i n i c ac id a n d green c h r o m i c ch lor ide , e x t r a c t i n g t h e d r y m a s s w i t h w a t e r , 
e v a p o r a t i n g t h e soln. ove r su lphu r i c ac id , a n d d r y i n g t h e c r y s t a l s b e t w e e n b i b u l o u s 
p a p e r . G. O. H i g l e y w a s h e d t h e c ry s t a l s w i t h a c e t o n e , a n d d r i e d t h e m o n a p o r o u s 
t i l e o v e r s u l p h u r i c ac id . T h e d a r k green , t h i n r h o m b i c p l a t e s effloresce s lowly in 
d r y a i r ; t h e y lose all b u t IO mols . of w a t e r a t 100°. T h e y a r e freely so lub le in 
w a t e r a n d i n a lcohol , b u t a l m o s t inso luble in a c e t o n e . G. O. H i g l e y t r e a t e d a soln . 
of t h e s a l t w i t h s i lver n i t r a t e a n d o b t a i n e d si lver c h l o r o p l a t i n a t e w i t h a t r a c e of 
s i lver ch lo r ide , a n d h e in fe r red t h a t t h e sa l t is a c o m p l e x w i t h d o u b l e d w a t e r 
molecu les , [Cr (H 4 O 2 ^ 5 Cl]P tCl 6 . P . T . Cleve p r e p a r e d c h r o m i c c h l o r o a q u o -
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t e t ramminoch lorop la t ina te , [Cr (NHg) 4 (H 2 O)ClJP tCl 6 , in b rowni sh - r ed , r h o m b i c 
c r y s t a l s b y t r e a t i n g a soln. of c h r o m i c c h l o r o a q u o t e t r a m m i n o c h l o r i d e w i t h h y d r o -
ch lo rop l a t i n i c ac id . S. M. J o r g e n s e n p r e p a r e d c h r o m i c c h l o r o p e n t a m m i n o -
chloroplat inate , [ C r ( N H 3 ) 6 C l ] P t C l 6 , i n ye l l owi sh -b rown r e c t a n g u l a r p r i sms , b y 
t r e a t i n g a soln . of c h r o m i c c h l o r o p e n t a m m i n o c h l o r i d e -with h y d r o c h l o r o p l a t i n i c ac id ; 
and chromic hexamminochloroplatinate, [Cr(NH3)6]Cl.PtCl6 .2£H20, as yellow 
needles b y t h e a c t i o n of h y d r o c h l o r o p l a t i n i c ac id o n a soln. of t h e h e x a m m i n o -
ch lor ide . T h e sa l t loses all i t s w a t e r in 24 h r s . a t 100°, a n d i t is d e c o m p o s e d b y 
cold w a t e r or di l . h y d r o c h l o r i c ac id t o f o r m [ C r ( N H 3 ) 6 ] 2 C l 4 . P t C l 6 . 2 H 2 O , which 
fo rms d a r k o r a n g e , p r i s m a t i c or r h o m b i c c rys t a l s , w h i c h lose a mol . of w a t e r a t 
100°. I f t h e h e x a m m i n o c h l o r i d e is t r e a t e d w i t h s o d i u m c h l o r o p l a t i n a t e in a q . 
soln. , o range-ye l low, s ix-s ided p l a t e s or p r i s m s of [ C r ( N H 3 ) 6 J 2 ( P t C l 6 ) 3 . 6 H 2 0 , a r e 
fo rmed . T h e sa l t is a l m o s t inso lub le in w a t e r , a n d loses all i t s c o m b i n e d w a t e r in 
24 h r s . a t 100°—vide c h r o m a t e s , 1 1 . 60, 15 ; a n d d i c h r o m a t e s , 1 1 . 60, 16. 

W. J . Sell prepared complex chromic earbamldochloroplatinate, 2CrCl3 .PtCl4 . l2CO(NH z f z . 
2H 2 O ; P . Pfeiffer and P . Koch, chromic trans-dlchloroquaterethylenediaminechloroplatinate, 
[Cr enaCl2]J8(PtCl8). 12H2O ; P . Pfeiffer and T. G. Lando, chromic cis-dichloroquaterethylene-
diamfnechloroplatinate, (Cr on 2 Cl 2 ] a (PtCl 8 ) . 12H 2 O ; R. K. Wein land a n d P . 13inkelacker, 
chromic hexacetatodihydroxychloroplatinate, as a tetrahydrcUe,, 2[Cr3(OH)2(C2H3Oa)8]PtCl8. 
4 H 2 O ; A. Werner, t h e perUahydrate; R . K. W e i n l a n d a n d c o - w o r k e r s , t h e dera/iii/dra<p ; 
R. F . Weinland and E . But tner , chromic hexacetatodihydroxytriamminochloroplatinate, 
2[Cr3(OH)2(NH3)3(C2H302)8]PtCl6 ; and R. F . Weinland and E . Gussraann, chromic 
hexacetatodihydroxytrispyridinechloroplatinate, 2rCr3(OH)2(C6H51SI)3(C2H302)63PtCl8. 

P . A. v o n Bonsdorff 3S p r e p a r e d m a n g a n e s e c h l o r o p l a t i n a t e , M n P t C l 6 . 6 H 2 O , 
b y t h e s p o n t a n e o u s e v a p o r a t i o n of a soln. of t h e c o n s t i t u e n t ch lo r ides ; a n d 
H . Topsoe , b y t h e s a m e process , o r b y cool ing a h o t , s a t . soln. T h e d a r k ye l low 
or o r a n g e p r i s m s of t h e hexahydrate w e r e f o u n d b y H . Topsoe , a n d H . Topsoe a n d 
C. C h r i s t i a n s e n t o b e t r i gona l , a n d t o h a v e t h e a x i a l r a t i o a : c=l : 0-5310, a n d 
C t = I l 1° 4 7 ' ; t h e (101)-c leavage is c o m p l e t e ; t h e s p . gr . is 2*692, a n d t h e mol . 
vol . , 213*0. E . H e r l i n g e r g a v e 212-1 for t h e mol . vo l . If t h e soln. is c rys ta l l i zed 
be low 20°, H . Topsoe obse rved t h a t t h e dodecahydrate, w h i c h a p p e a r s in pa l e yel low 
t r i gona l c r y s t a l s w i t h t h e ax i a l r a t i o a : c—1 : 0-7073, a n d e t = 1 0 6 ° 3 6 ' ; pos i t ive 
bi refr ingence ; s p . gr . 2*112, a n d m o l . vol . 322-6. T h e d o d e c a h y d r a t e is s t a b l e 
in a i r a t low t e m p . , b u t effloresces a t a h i g h e r t e m p . I t loses IO mol s . of w a t e r a t 
100°. I i . P a u l i n g s t u d i e d t h e c r y s t a l s . W . P e t e r s o b s e r v e d t h a t t h e c r y s t a l s a r e 
s t a b l e a t o r d i n a r y t e m p . , in air , b u t t h e y effloresce a t a h i g h e r t e m p . T h e y lose 
w a t e r a n d b e c o m e b r o w n a t 160°, a n d t a k e u p a m m o n i a t o fo rm a bas ic m a n g a n e s e 
sa l t , M n P t ( O H ) C l 5 . 

P . A. v o n BonsdorfF p r e p a r e d f e r r o u s c h l o r o p l a t i n a t e , F e P t C l 6 . 6 H 2 O , b y t h e 
s p o n t a n e o u s e v a p o r a t i o n of a soln. of t h e c o m p o n e n t ch lo r ides . L . P a u l i n g s t u d i e d 
t h e c r y s t a l s . T h e d a r k yel low, o r b rowni sh -ye l low c r y s t a l s were found b y H . Topsoe 
t o be t r i gona l , w i t h t h e ax i a l r a t i o a : c—1 : 0-5144, a n d c t = ] 1 2 ° 1 4 ' ; sp . gr . 
2-714, a n d m o l . vo l . 211-3. E . H e r l i n g e r g a v e 210-7 for t h e mol . vo l . T h e sa l t is 
de l iquescen t , a n d i t is r e a d i l y ox id ized in air , o r i n a q . soln . I J . F . Ni l son p r e p a r e d 
f e r r i c C h l o r o p l a t i n a t e , FeCl 3 -P tCl 4 .10£ H 2 O , b y e v a p o r a t i n g t o d r y n e s s , o n a wa t e r -
b a t h , a m i x e d soln. of 2 m o l s . of h y d r o c h l o r o p l a t i n i c ac id , a n d a mo l . of ferric 
ch lor ide , e x t r a c t i n g t h e m a s s w i t h w a t e r , e v a p o r a t i n g t h e a q . soln. o v e r su lphu r i c 
ac id , a n d d r y i n g t h e c r y s t a l s b e t w e e n b ibu lous p a p e r . T h e ye l lowish- red , de l iques 
cen t , four -s ided p r i s m s g ive off 5 m o l s . of w a t e r a t 100°. H . S t . C. Devi l le a n d 
J . S. S t a s o b s e r v e d t h a t w h e n a soln. of p l a t i n i c ch lo r ide is p o u r e d i n t o one of 
ferric ch lo r ide w i t h a g r e a t excess of a m m o n i u m ch lor ide , a m m o n i u m ch loro
p l a t i n a t e is p r e c i p i t a t e d , t o g e t h e r w i t h a ye l low or b rowni sh -yel low p r e c i p i t a t e 
c o n t a i n i n g b o t h i r on a n d p l a t i n u m . 

P . A. v o n BonsdorfT 3 4 p r e p a r e d CObaltOUS c h l o r o p l a t i n a t e , C o P t C l 6 . 6 H 2 O , b y 
t h e s p o n t a n e o u s e v a p o r a t i o n of soln. of t h e c o m p o n e n t sa l t s . T h e b rownish -
yel low, o r y e l l o w i s h - b r o w n d e l i q u e s c e n t p r i s m s of t h e hexahydrate we re found b y 
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H . Topsoe , a n d H . Topsoe a n d C. Chr i s t i ansen t o b e t r i g o n a l w i t h t h e a x i a l r a t i o 
a : c = l : 0-5140, a n d <x=̂  112° 14 ' ; t h e (1Ol)-c leavage is c o m p l e t e ; a n d t h e b i r e 
fr ingence pos i t ive . 8. M. J o r g e n s e n g a v e 2-699 for t h e s p . gr . Li. P a u l i n g s t u d i e d 
t h e c rys t a l s . E . Her l inger g a v e 213-0 for t h e mo l . vo l . W . P e t e r s o b t a i n e d t h e 
a n h y d r o u s sa l t b y h e a t i n g t h e h e x a h y d r a t e t o 170°. T h e o l ive-green p o w d e r 
takes up dry ammonia to form the cobaltous dodecainnunochloroplatinate, 
CoPtCl6 .12NH3 , a t 22°, and a t —20°, to form cobaltous octodecamminochloro-
platinate, CoPtCl6 .18NH3 ; and in vacuo, cobaltous decamminochloroplatinate, 
CoPtCl6 .10NH3 . 

J . TJ. K-ogoJHky, W. Oibbs and F". A. Gonth, S. M. JOrgensen, A. G. Bergman, and 
V M. .Tagor described cobaltic bishexamminochloroplatinate, [Co(NH3)<lla(PtCl(l)3.6TT20 ; 
S. M. Jorgensen, and IT. Ephrairn and W. Fliigel, cobaltic hexamminochloroplatinate, 
|Co(NH a) .101(Pt01 s) . |H,0 ; S. M. Jorgensen, [Co(NH3),J2Cl4(PtCl6).2H8O ; S. M. Jorgen
sen. cobaltic trlsethylenediaminechloroplatinate, [Co en3]2(PtCl«)3.12H:20 ; W . Gibbs and 
F. A. Uonth, W. Oibbs, C. T_>. Braun, and S. M. Jorgonsen, cobaltic aquopentamminochloro-
platinate, ICo(NH)6(H8O) I2(PtCl6)3.6H2O ; S. M. Jorgensen, LCo(NH3)5(H20)]Cl(PtCl.).£ITaO, 
and I Co(NH3J6(H aO)]2Cl4(PtCl6).2H2O ; A. Wemor , cobaltic aquobisethylenedlamineammino-
chloroplatinate, [Co(NH3) en2(H aO)]2(PtCl6) a .2H2O ; S. M. Jorgensen, and A. Werner 
and A. Miolati, cobaltic triaquotriamminochloroplatinate, LCo(NHa)3(HaO)3]2(PtCl6)3 .4HaO ; 
F . Claxidet, W. Oibbs and F . A. Oenth, S. M. Jorgensen, a n d J . N . Bronsted and A. Peter
sen, cobaltic chloropentamminoehloroplatlnate, [Co(NH3)6Cl]PtCl6 ; S. M. Jorgensen, cobaltic 
chlorobisethylenediamineamminochloroplatinate, [Co(NH3) en 2CllPtCl 6 .H aO ; S. M. Jorgensen, 
cobaltic chloroaquotetramminochloroplatlnate, [Co(NH8)4(HaO)ClJPtCl fc.2HaO ; A. Werner and 
A. Klein, and o . Vortmann, cobaltic dichlorotetrammlnochloroplatlnate, [Co(NH3)4Cla]aP*014 ; 
S. M. Jorgonson, cobaitIc dinitritotetrammlnochloroplatinate, [Co(NH3)4(NO a)2 l aPtCl6 ; 
A. Werner and K. Feenstra, cobaltic dichloroquaterpyridinechloroplatinate, [Copy 4Cl 2 i 2PtCl 6 ; 
A. Werner and K. Frolich, cobaltic dichloroblspropylenediaminechloroplatinate, [Copn2Cl2]2-
PtOl0 ; A. Werner and C Lindenborg, cobaltic dlchlorobistrimethylenedlaminechloroplatinate, 
[Co tn 2C12 ] PtCl6 ; G. Vortmann, cobaltic /x-peroxodecamminochloroplatinate, [Co a ( 0 8 J(NH3 )101-
Cl(PtC-Jl6)2..5H2O ; A. Werner and E . Kindseher, cobaltic dlol-oetamminoehloroplatlnate, 
I Co2(OH)2(NH3J81(PtCl6J2.6H2O ; A. Werner and co-workers, cobaltic ^i-amlno-peroxo-quater-
ethylenediaminechloroplatinate, [Co2(O21NH2) en4J(PtCl6) a .3H aO ; A. Werner and J . Fiirston-
berg, cobaltic /i-acetato-amino-ol-hexamminochloroplatinate, [Co a (C aH 3O a ,NH a ,OH)(NH 3 ) 6 ] 2 -
PtCIf,; A. Werner and G. Jontscb , cobaltic tetrol-diaquoquaterethylenediaminechloroplatinate, 
ICo3(OH)4 on4(TfaO)2l(PtCl4)a.2H2O ; and S. M. Jorgensen, cobaltic hexol-dodecammlno-
chloroplatinate, [Co4(OH)6(NH3) 12](PtCl6)3 .2HaO—vide supra. 

P . A. von BonsdorfT »s p r e p a r e d n i c k e l c h l o r o p l a t i n a t e , N i P t C l 6 . 6 H 2 O , b y 
spon taneous ly e v a p o r a t i n g soln. of t h e c o m p o n e n t s a l t s . T h e g reen i sh -ye l low 
p r i sms of t h e hexahydrate were found b y H . T o p s o e t o be t r i gona l , w i t h t h e a x i a l 
r a t io a: c ^ l : 0-5162, a n d <x=112° 1 2 ' ; t h e (101)-c leavage is c o m p l e t e ; t h e b i re 
fringence is pos i t ive ; W . Bi l t z g a v e for t h e sp . gr . 2-798 ; a n d t h e m o l . vo l . , 206-3 . 
L . P a u l i n g s tud ied t h e c rys ta l s . JB. He r l i nge r g a v e 205-4 for t h e mo l . vo l . W . P e t e r s 
found t h a t t h e h e x a h y d r a t e becomes a n h y d r o u s a t 200° ; a n d t h e b r o w n p r o d u c t 
takes up dry ammonia to form nickel dodecamminochloroplatinate, NiPtCl6 . 
12NH3 , which in vacuo furnishes nickel decamminochloroplatinate, NiPtCl6 . 
10NH3 . N. 8. KurnakofT prepared nickel bisethylenediaminechloroplatinate, 
NiPtCl6.2C.2H4(NH3)«j, and nickel trisethylenediaminechloroplatinate, NiPtCl6 . 
3C2H4(NH2)2 . 

P l a t i n i c o x y c h l o r i d e s . — A c c o r d i n g t o M. B londe l , 3 ^ p l a t i n i c h y d r o x i d e d isso lves 
in di l . hydroch lo r i c acid, forming a soln. of t h e n o r m a l ch lor ide , a n d w h e n t h e s a t . 
soln . is d ia lyzed , t h e r e is fo rmed a p r o d u c t w h i c h c o a g u l a t e s w h e n g e n t l y w a r m e d , 
or m i x e d w i t h a t r a c e of a n a lkal i sa l t . T h e c o a g u l a t e is r e d d i s h - b r o w n p l a t i n i c 
metoxyhydroch lor ide , ( P t 0 2 ) 5 . 2 H C 1 . 9 H 2 0 . I t c a n be h e a t e d t o 180° w i t h o u t 
los ing h y d r o g e n chlor ide , b u t i t begins t o d e c o m p o s e a t 200°, f o r m i n g p l a t i n o u s 
ch lo r ide . I t is n o t soluble in wa te r , b u t boi l ing w a t e r c o n v e r t s i t i n t o m e t a p l a t i n i c 
ac id , ( P t O 2 - H 2 O ) 5 . I t d issolves s lowly in h y d r o c h l o r i c ac id t o f o r m b o t h h y d r o -
c h l o r o p l a t i n o u s a n d hyd roch lo rop l a t i n i c ac ids . 

*" N - Vauquelin noted t h a t when hydrochloroplatinic acid is mixed wi th insufficient 
soda-lye to give it an alkaline reaction, and allowed to evaporate spontaneously, brownish-
yellow, or grey laminae are formed of a sodium oocy chloroplatinate, of unknown composition. 
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M. Slondel also obtained an oxychloroplatinate by adding sodium hydroxide to a dil. 
soln. of sodium chloroplatinate a t 100° so t h a t t he soln. remains acidic. In. this way. 
5 mols. of sodium hydroxide can be added per mol. of hydrochloroplatinic acid without 
reversing t he acidity of the liquid. After dialysis, a product is formed with variable pro
portions of p la t inum, sodium, and chlorine. E . Johannsen obtained various calcium 
oxychloroplatinates b y the action of calcium hydroxide on soln. of hydrochloroplatinic 
acid ; a n d F . "Weiss and F . Dttbereiner, and E . Johannsen, various barium ovcyehloro-
platinates by the action of bar ium hydroxide on t h a t acid. 

S. M. Jorgensen obtained some chromic hydroxychloroplatinates : chromic hydroxy-
decammlnochloroplatinate, [Cra(OH)(NH3)10]2(PtCl6)6 .10H:aO, and [Cra(OU)(NH8)10laCl4-
(PtCl6J3 ; chromic trihydroxyaquohexamminochloroplatinate, [Cr8(OH)8(NH a)6] ,(PtCl,)8 .4H i !0, 
and tCr a(OH)3(H aO)(NH s)6]Cl(PtCl e) .H aO ; G. Vor tmann and O. Blasberg, cobaltic hydroxy-
ehlorooctamminochloroplatlnate, 2Co(OH)Cl a .PtCl4 .8NH3 .H aO ; F . A. Genth, ammonium 
eobaltic hydroxytrlamminochloroplatinate, 3NH4Cl.Coa(OH)3Cla.2PtCl4.3]SrH3 ; and G. Vort
mann , 3NH4C1.2Co(OH)aC1.2PtCl4.7NH4.3HaO—vide infra. 

Hydroxychloroplat in ic a c i d s . — A series of ac ids h a s been r e p o r t e d w i t h t h e 
gene ra l f o r m u l a H 2 P t C l 6 _ n ( O H ) n . A . Miola t i a n d I . Bel lucci , a n d I . Bel lucci p r e 
p a r e d pentahydroxychloroplat in ic ac id , H 2 P t ( O H ) 5 C l , b y t h e a c t i o n of cold 
0 - I iV-H 2 SO 4 o n t h e co r r e spond ing b a r i u m sa l t . T h e b r o w n , de l iquescen t s y r u p 
is a d ibas ic ac id ; i t r e a c t s w i t h c a r b o n a t e s , s lowly in t h e cold, r a p i d l y w h e n w a r m e d . 
S. M. J o r g e n s e n r e p o r t e d t h e c o r r e s p o n d i n g a n h y d r i d e d ioxyhydroxychloroplat in ic 
ac id , H 2 P t O 2 ( O H ) C l , t o be p r o b a b l y fo rmed w h e n a n a q . soln. of e q u i m o l a r p a r t s 
of p l a t i n i c ch lor ide a n d a m m o n i a is e v a p o r a t e d t o d r y n e s s , e x t r a c t e d w i t h w a t e r , 
t h e f i l tered soln. t r e a t e d w i t h a n o t h e r m o l a r p a r t of a m m o n i a , a n d t h e n e v a p o r a t e d 
on t h e w a t e r - b a t h . 

I . Bel lucci , a n d A. Miola t i a n d I . Bel lucci p r e p a r e d s i lver pentahydroxych loro 
plat inate , A g 2 P t ( O H ) 5 C l , i n b r o w n flakes, b y a d d i n g a n excess of s i lver a c e t a t e 
t o a soln. of t h e c o r r e s p o n d i n g b a r i u m sa l t , a n d d r y i n g t h e w a s h e d p r e c i p i t a t e over 
ca l c ium ch lor ide . K. J o h a n n s e n , a n d J . E . W . H e r s c h e l p r e p a r e d c a l c i u m p e n t a 
hydroxychloroplat inate , C a P t ( O H ) 5 C L H 2 O , b y m i x i n g h y d r o c h l o r o p l a t i n i c ac id 
w i t h a n excess of l ime w a t e r in s u n l i g h t or v io le t l igh t . T h e m i x t u r e r e m a i n s c lear 
in d a r k n e s s . E . J o h a n n s e n , a n d A . Miola t i a n d I . Bel lucci used a s o m e w h a t 
s imi la r p rocess . A . Miola t i , I . Bel lucci , A. Mio la t i a n d I . Bel lucci , a n d P . K l a s o n 
d iscussed t h e n a t u r e of t h i s sa l t . T h e w h i t e o r ye l lowish-whi te p o w d e r c a n be 
o b t a i n e d as t a b u l a r c r y s t a l s . J . W . D o b e r e i n e r o b s e r v e d t h a t a t a r e d - h e a t , 
t h e sa l t loses 25 p e r c e n t , of w a t e r a n d oxygen t o f o r m a r e s idue of c a l c i u m ox ide 
a n d ch lo r ide , a n d p l a t i n o u s o x i d e . T h e sa l t is inso lub le in w a t e r ; soluble in 
h y d r o c h l o r i c a n d n i t r i c ac ids ; s i lver n i t r a t e p r e c i p i t a t e s f rom t h e ac id ic soln. a n 
o range-ye l low p i e c i p i t a t e ; t h e n i t r i c acid soln . w i t h a m m o n i u m ch lor ide was 
found b y E . Wei s s a n d E . D o b e r e i n e r s lowly t o form a p r e c i p i t a t e of a m m o n i u m 
c h l o r o p l a t i n a t e , E . J o h a n n s e n o b s e r v e d t h a t t h e s a l t is s lowly d e c o m p o s e d in t h e 
p resence of w a t e r a n d c a r b o n d i o x i d e . I . Bel lucc i , a n d A . Miola t i a n d I . Bel lucci 
p r e p a r e d s t r o n t i u m pentahydroxych lorop la t ina te , S r P t ( O H ) 5 C L H 2 O , b y a process 
a n a l o g o u s t o t h a t u s e d for t h e c a l c i u m sa l t . A . Miola t i a lso o b t a i n e d bar ium 
pentahydroxych lorop la t inate , B a P t ( O H ) 5 C L n H 2 O . E . J o h a n n s e n a lso p r e p a r e d 
t h i s s a l t ; a n d A. Mio la t i a n d I . Bel lucc i o b t a i n e d t h e monohydrate. I . Bel lucci , 
a n d A . Mio la t i a n d I . Be l lucc i p r e p a r e d mercur ic pentahydroxych loro
plat inate , H g P t ( O H ) 5 C l , b y t r e a t i n g a n ace t i c ac id soln . of t h e b a r i u m sa l t w i t h 
m e r c u r i c a c e t a t e ; a n d s imi la r ly w i t h t h a l l o u s pentahydroxychloroplat inate , 
T l P t ( O H ) 5 C l ; b u t w i t h l ead a c e t a t e a bas ic l e a d pentahydroxychloroplat inate , 
P b ( O H ) 2 . P b P t ( O H ) 5 C l , is f o rmed . 

A. Rosenhe im a n d W . L o w e n s t a m m o b t a i n e d pa le ye l low d ihydroxytetrachloro-
plat inic ac id , H 2 P t ( O H ) 2 C l 4 ^ H 2 O , o r oxytetrachloroplatinic acid, H 2 P t O C l 4 . 4 H 2 0 , 
b y a l lowing a soln . of p l a t i n i c ch lo r ide t o s t a n d e x p o s e d t o t h e a t m . for some t i m e . 
T h e ac id w a s o b t a i n e d b y S. M. J o r g e n s e n , W . Pu l l inge r , a n d S. A. N o r t o n by t h e 
a c t i o n of h o t w a t e r o n s i lver c h l o r o p l a t i n a t e . T h e soln. is e v a p o r a t e d a n d h e a t e d 
t o 100° w h e n H 2 P t O C l 4 is fo rmed , b u t a f u r t h e r d e h y d r a t i o n c a n n o t b e effected 
w i t h o u t d e c o m p o s i n g t h e c o m p o u n d . T h e a q . soln. h a s a n acidic r eac t ion , a n d 
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read i ly decomposes c a r b o n a t e s . I t behaves l ike a d ibas ic ac id , f o r m i n g a ser ies of 
sa l t s . M. Boll s tud ied t h e hydro lys i s of t h e ac id in l igh t . 

A . Miolat i p r e p a r e d a soln. of s o d i u m dmydroxytetxachloroplat in ic ac id b y 
mix ing soln. of p la t in ic ch lor ide w i t h s o d i u m h y d r o x i d e in t h e o r e t i c a l p r o p o r t i o n s . 
T h e mol . c o n d u c t i v i t y of a soln. of a mol in v l i t res is : 

32 64 128 256 512 1024 
86-4 90-2 93-3 9 7 0 3 103-4 105-8 

a n d /X1024—/^32 ~ 19*4-. co r re spond ing w i t h t h e r egu l a r v a l u e for a d ibas i c ac id . 
A. Miolati prepared copper dihydroxytetrachloroplatinic acid, CuPt(OH)2Cl4 , by 
t h e ac t ion of a soln. of p la t in ic chlor ide o n f r e sh ly -p rec ip i t a t ed cupr i c h y d r o x i d e 
in excess , e v a p o r a t i n g t h e filtered l iquor i n v a c u o ove r s u l p h u r i c ac id , d i s so lv ing 
t h e gum-l ike m a s s in a b s o l u t e a lcohol , a d d i n g d r y e the r , a n d e v a p o r a t i n g t h e 
filtered l iquor in v a c u o ove r p h o s p h o r u s p e n t o x i d e . S. M. J o r g e n s e n o b t a i n e d 
si lver dihydroxytetrachloroplat inate , A g 2 P t ( O H ) 2 C l 4 , b y t r e a t i n g a cold soln . of 
p la t in ic chlor ide w i t h s i lver n i t r a t e , a n d d r y i n g t h e w a s h e d p r e c i p i t a t e a t 100°. 
T h e sa l t w a s also d iscussed by F . ReifT, A. Miola t i , W . H i t t o r f a n d H . S a l k o w s k y , 
a n d I . J a c o b s e n . T h e ye l lowish-brown, a m o r p h o u s sa l t is d e c o m p o s e d b y boi l ing 
w a t e r t o form t h e t e t r a h y d r o x y d i c h l o r o p l a t i n a t e , a n d h y d r o c h l o r i c ac id c o n v e r t s 
i t i n t o si lver chlor ide a n d hyd roch lo r op l a t i n i c ac id . A. Miola t i p r e p a r e d z i n c 
dihydroxytetrachloroplat inate , Z n P t ( O H ) 2 C l 4 . 3 H 2 O , a s in t h e case of t h e c o p p e r 
sa l t . T h e ye l lowish-brown p r o d u c t is freely soluble in w a t e r a n d i n a lcohol . T h e 
corresponding cadmium dihydroxytetrachloroplatinate, CdPt(OH)2Cl4 , was also 
prepared ; and likewise thallous dihydroxytetrachloroplatinate, Tl2Pt(OH)2Cl4 , 
a s a ye l lowish-brown p o w d e r ; insoluble in w a t e r , d e c o m p o s e d w h e n a l lowed t o 
s t a n d over su lphur i c ac id ; a n d n o t c h a n g e d b y a p ro longed d iges t ion w i t h a soln . 
of t ha l l ous s u l p h a t e on a w a t e r - b a t h . T h e co r r e spond ing l ead d ihydroxyte tra 
chloroplat inate , P b P t ( O H ) 2 C l 4 , was p r e p a r e d , a n d i t a p p e a r s t o be a s soc ia t ed w i t h 
m o r e or less basic sal t , P b ( O H ) 2 . P b P t ( O H 2 ) C l 4 . 

1. J a c o b s e n p r e p a r e d te trahydroxydichloroplat inic ac id , H 2 P t ( O H ) 4 C l 2 , i n 
a q . soln. by t h e ac t i on of s i lver n i t r a t e on a cold soln. of hyd roch lo rop l a t i n i c ac id 
in t h e m o l a r p r o p o r t i o n s 2 : 1 , wash ing t h e p r e c i p i t a t e w i t h ice -wate r , a n d t r e a t i n g 
t h e p r o d u c t w i t h h o t w a t e r on a w a t e r - b a t h . T h e r e su l t i ng d i h y d r o x y t e t r a c h l o r o 
p la t in i c ac id is t r e a t e d w i t h 2 mols . of s i lver n i t r a t e , a n d t h e p r e c i p i t a t e is w a s h e d 
a n d boiled for a b o u t 8 h r s . M. Blonde l o b t a i n e d i t b y t r e a t i n g p l a t i n i c ox ide , 
P t O 2 . 4 H 2 O , a t 0° wi th dil . hydroch lo r i c ac id (1 : 5), a n d s e p a r a t i n g t h e soln. f r o m 
t h e und i s so lved p la t in i c ox ide . A. Miolat i a n d U . P e n d i n i p r e p a r e d t h e s a l t b y 
m i x i n g e q u i m o l a r p a r t s of 0* IiV-HCl and hyd roch lo rop l a t i n i c ac id in t h e co ld , 
e v a p o r a t i n g t h e soln. t o d ryness , a n d e x t r a c t i n g t h e d r y m a s s w i t h w a t e r . 
A m m o n i u m c h l o r o p l a t i n a t e r e m a i n s undisso lved , a n d t h e fil tered soln. c a n b e 
a g a i n e v a p o r a t e d a n d t h e t r e a t m e n t r e p e a t e d t w o or t h r e e t i m e s . A b lack , h y g r o 
scopic m a s s of t e t r a h y d r o x y c h l o r o p l a t i n i c ac id is t h u s o b t a i n e d . M. B l o n d e l 
obse rved t h a t t h e solid is u n s t a b l e even a t 0° , a n d r a p i d l y c h a n g e s t o h y d r o 
ch lo rop la t in i c acid , a n d w h e n t h e ac id soln. is d i l u t e d w i t h w a t e r h y d r a t e d p l a t i n i c 
d iox ide , P t O 2 . 4 H 2 O , is p r e c i p i t a t e d . 1. J a c o b s e n found t h a t t h e soln. is d a r k e n e d 
b y a n excess of a q . a m m o n i a , a n d af ter a t i m e , a b r o w n p r e c i p i t a t e is f o r m e d . 
T h e r e a c t i o n p roceeds m o r e qu ick ly w i t h h o t soln. M. B londe l showed t h a t p o t a s 
s i u m chlor ide does n o t g ive a p r e c i p i t a t e of K 2 P t C l 6 w h e n a d d e d t o t h e a q . so ln . ; 
a n d o t h e r a lka l i sa l t s furnish a ge l a t inous p r e c i p i t a t e wh ich is so luble i n m u c h 
w a t e r . S. M. J o r g e n s e n r e p o r t e d d ioxydichloroplat inic acid, H 2 P t O 2 C l 2 , t o b e 
fo rmed a s a b rownish -b lack , a m o r p h o u s , de l iquescen t m a s s b y e v a p o r a t i n g a m i x e d 
soln . of e q u i m o l a r p a r t s of a m m o n i a a n d of P t C l 4 . 5 H 2 0 , e x t r a c t i n g t h e d r y m a s s 
w i t h w a t e r , e v a p o r a t i n g t h e a q . soln. on a w a t e r - b a t h , a n d d r y i n g t h e p r o d u c t 
a t 100°. 

A . Mio la t i a n d TJ. P e n d i n i p r e p a r e d s i lver tetrahydroxydichloroplat inate* 
A g 8 P t ( O H ) 4 C l 2 , a s a d a r k b r o w n p r e c i p i t a t e , b y a d d i n g a s a t . soln. of s i lver a c e t a t e 
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t o a cold , cone . soln. of t h e c o r r e s p o n d i n g ac id . T h e y also o b t a i n e d mercuric 
te tral iydroxydichloroplat inate , H g P t ( O H ) 4 C l 2 , b y a d d i n g mercu r i c a c e t a t e t o a 
soln. of t h e ac id . T h e ye l lowish- red p r e c i p i t a t e is so luble in hyd roch lo r i c ac id ; 
a n d i m p u r e tha l lous t e t rahydroxyd icUorop la t ina te , T l 2 P t ( O H ) 4 C l 2 , w a s p r e p a r e d . 
T h e c o r r e s p o n d i n g l e a d te trahydroxydichloroplat inate , P b P t ( O H ) 4 C l 2 , w a s o b t a i n e d 
a s a f locculent , r edd i sh -ye l low p r e c i p i t a t e . 

M. B l o n d e l desc r ibed a s i lver p l a t i n u m oxych lor ide , A g C 1 . 4 P t 0 2 . H C 1 . 4 H 2 0 , 
t o b e f o r m e d b y a d d i n g si lver n i t r a t e t o a soln. of p l a t i n i c ox ide i n h y d r o c h l o r o -
p l a t i n i c ac id . I t is d e c o m p o s e d b y w a r m w a t e r . 

I J . P i g e o n r e p o r t e d a p l a t i n i c h y d r o p e n t a c h l o r i d e , H C l . P t C l 4 . 2 H 2 O , t o be 
fo rmed b y h e a t i n g h y d r o c h l o r o p l a t i n i c ac id , H 2 P t C l 6 . 6 H 2 O , in v a c u o , in t h e 
p re sence of p o t a s s i u m h y d r o x i d e , for 2 or 3 d a y s o n a w a t e r - b a t h — v i d e supra— 
b u t A. Miola t i a n d I . Bel lucci s h o w e d t h a t t h e p r o d u c t is m o r e l ikely t o be 
hydroxypentach loropla t in ic ac id , H 2 P t ( O H ) C l 5 ^ H 2 O . I t fo rms a r e d d i s h - b r o w n , 
de l i quescen t m a s s w h i c h g ives a p a l e ye l low, ac id , a q u e o u s soln . r ead i ly decom
pos ing c a r b o n a t e s in t h e cold . W i t h a m m o n i a soln. , i t g ives n o p r e c i p i t a t e , 
a n d o n h e a t i n g t h e l iqu id i t b e c o m e s a l m o s t co lour less . A m m o n i u m a n d p o t a s s i u m 
ch lo r ides p r e c i p i t a t e t h e r e s p e c t i v e p l a t in i ch lo r ides . T h e m o l . e lectr ical con
d u c t i v i t y of a soln. of a mo l of t h e s a l t in v l i t res a t 25°, is : 

v . . . 3 2 6 4 1 2 8 2 5 6 5 1 2 1 0 2 4 
fx . . . 2 8 2 - 9 3 0 4 - 0 3 2 9 - 3 3 5 9 - 3 3 9 2 - 6 4 3 0 - 5 

T h e c h a n g e i n t h e e lec t r ica l c o n d u c t i v i t y is a t t r i b u t e d t o h y d r o l y s i s ; a n d t i t r a t i o n 
e x p e r i m e n t s "with 0 - I i V - N a O H a n d pheno lph tha le i i r " a s i n d i c a t o r s h o w t h a t one 
of t h e t w o r ep l aceab le h y d r o g e n a t o m s h a s a s t r o n g l y ac id ic c h a r a c t e r , whi l s t t h e 
o t h e r h a s o n l y w e a k ac id ic p r o p e r t i e s . 

O. RufE a n d W . J e r o c h a d d e d a cone . soln . of p o t a s s i u m fluoride t o p l a t in i c 
ch lor ide , a n d d r i ed t h e yel low, a m o r p h o u s p o t a s s i u m hydroxypentach loropla t inate , 
K 2 P t ( O H ) C l 5 , o n a p o r o u s t i le . T h e sa l t is r e a d i l y so luble in w a t e r . A. Miolat i 
a n d I . Bel lucc i o b t a i n e d l i t h i u m hydroxypentach lorop la t inate , L i 2 P t ( O H ) C l 5 , 
in ye l low needle- l ike c ry s t a l s , by e x a c t l y n e u t r a l i z i n g a soln. of t h e ac id wi th 
l i t h i u m h y d r o x i d e , a n d a l lowing t h e soln. t o s t a n d in v a c u o . T h e y o b t a i n e d a 
soln. of sodium hydroxypentachloroplatinate, Na 2Pt(OH)Cl 5 , in a similar manner, 
a n d f o u n d t h e e lec t r ica l c o n d u c t i v i t y of soln. of a mo l of t h e sa l t in v l i t res t o be : 

v . . . 3 2 6 4 1 2 8 2 5 6 5 1 2 1 0 2 4 
/Lt . . . 9 3 - 2 9 7 - 5 1 0 1 - 3 1 0 4 - 5 1 0 9 - 4 1 1 7 0 

so t h a t /A 1 0 2 4 —/z 3 2 =23*8, t h e r e g u l a r v a l u e for t h e n e u t r a l s o d i u m sa l t of a d ibas ic 
ac id . A. Mio la t i a n d I . Bel lucc i cou ld n o t p r e p a r e c o p p e r h y d r o x y p e n t a c h l o r i d e . 
T h e c o r r e s p o n d i n g s i lver hydroxypentach lorop la t inate , A g 2 P t ( O H ) C l 5 , w a s o b t a i n e d 
a s a ye l low p r e c i p i t a t e , s t a b l e i n boi l ing w a t e r , b y t r e a t i n g a cold soln. of t h e acid 
a n d w i t h s i lver n i t r a t e . A . Mio la t i a n d I . Be l lucc i p r e p a r e d s t r o n t i u m h y d r o x y 
pentach loropla t inate , S r P t ( O H ) C l 5 . H 2 O ; a n d a l so b a r i u m hydroxypentach loro 
p lat inate , B a P t ( O H ) C l 5 . 4 H 2 O , i n o range-ye l low p r i s m s , b y neu t r a l i z ing a soln. of 
t h e ac id w i t h b a r y t a w a t e r , a n d c o n c e n t r a t i n g t h e soln . i n a des i cca to r ; b u t z inc 
hydroxypentach lorop la t inate , Z n P t ( O H ) C l 5 , cou ld n o t be p r e p a r e d ; b u t t h e 
c o r r e s p o n d i n g c a d m i u m hydroxypentach lorop la t inate , C d P t ( O H ) C l 5 , w a s o b t a i n e d 
in a n i m p u r e s t a t e . R o s e - r e d t h a l l o u s hydroxypentach lorop la t inate , T l 2 P t ( O H ) C l 5 , 
was o b t a i n e d b y m i x i n g soln. of t h e c o r r e s p o n d i n g ac id w i t h t h a l l o u s a c e t a t e ; 
w i t h l ead a c e t a t e a bas ic l e a d hydroxypentach lorop la t inate , P b ( O H ) 2 . P b P t ( O H ) C l 5 , 
w a s fo rmed . 

P . T. Cleve prepared platinic trichloronitritodiammine, [Pt(NH3)2Cl3(N02)J ; 
platinic teans-dichlorodinitritodianinriine, [Pt (NH 3 ) 2 Cl 2 (N0 2 ) 2 | , a complex salt 
w i t h s i lver n i t r a t e , p la t in ic cis-dichlorodinitritodiarrirnine, a n d a lso p lat inic 
hydroxych lorod in i t r i tod iammine , [ P t ( N H 3 ) 2 ( O H ) ( N 0 2 ) C l ] ; F . Reiff descr ibed t h e 
c o m p l e x w i t h hydroxyaquote trach lorop la t imc ac id , H [ P t C l 5 ( H 2 0 ) ( O H ) J . C 4 H 8 0 2 . 
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Accord ing t o J . L. P r o u s t , 3 ? if a soln. of h y d r o c h l o r o p l a t i n i c ac id b e d e c o m p o s e d 
b y po ta sh - lye , t h e p rec ip i t a t e of fu lminat ing p l a t i n u m d e t o n a t e s a t a n e l e v a t e d 
t e m p . , b u t n o t so v igorous ly as fu lmina t ing gold o r s i lver . J . W . D o b e r e i n e r a d d e d 
t h a t t h e s t raw-yel low p rec ip i t a t e of 3 P t O 2 - N H 3 d e t o n a t e s feebly w i t h r a p i d h e a t i n g , 
a n d m o r e v igorous ly w i t h slow h e a t i n g . A. F . d e F o u r c r o y a n d L.. N . V a u q u e l i n 
m a d e ana logous obse rva t ions ; a n d E . D a v y t r e a t e d p l a t i n i c s u l p h a t e w i t h 
a m m o n i a , boiled t h e p r ec ip i t a t e w i t h po ta sh - lye , a n d d r i ed t h e w a s h e d p r e c i p i t a t e . 
T h e b rown p r o d u c t is s t ab l e in a i r ; i t does n o t d e t o n a t e b y t r i t u r a t i o n , shock , 
or t h e electr ic spa rk , b u t i t d e t o n a t e s v igorous ly w h e n h e a t e d t o 205° . Chlor ine 
w a t e r c o n v e r t s i t i n t o a m m o n i u m chlor ide a n d h y d r o c h l o r o p l a t i n i c ac id ; 
hydroch lo r ic acid does n o t a t t a c k i t p e r c e p t i b l y ; s u l p h u r i c ac id d issolves i t , 
forming a d a r k b rown l iquid w i t h o u t t h e evo lu t i on of g a s ; a n d n i t r i c ac id c o n v e r t s 
i t i n to a basic n i t r a t e . 

E . v o n Meyer appl ied t h e t e r m Knallplatine or f u l m i n o p l a t i n u m s t o a n u m b e r 
of bodies o b t a i n e d b y t h e ac t i on of po t a sh - lye o n a m m o n i u m c h l o r o p l a t i n a t e . 
These bodies a re n e a r l y insoluble in wa t e r , a n d d o n o t fo rm defini te c o m p o u n d s 
w i t h e i the r ac ids or a lkal ies . T h e n i t r o g e n c o n t a i n e d in t h e m is so f i rmly h e l d in 
c o m b i n a t i o n t h a t t h e y give off n o a m m o n i a w h e n boi led w i t h s t r o n g p o t a s h 
so lu t ion . W h e n h e a t e d per se t h e y u n d e r g o t o t a l decompos i t i on , gene ra l l y w i th 
explos ive violence, owing t o t h e s u d d e n l ibe ra t ion of a l a rge q u a n t i t y of n i t r o g e n . 
W h e n a m m o n i u m ch lo rop l a t i na t e is boi led w i t h a q u a n t i t y of a q u e o u s p o t a s h 
insufficient for comple te decompos i t ion , a d d e d very s lowly, a p r o d u c t of t h e 
fo rmula P t N C l O 3 H 6 is ob t a ined , t h e f o r m a t i o n of wh ich m a y be r e p r e s e n t e d 
b y t h e e q u a t i o n : ( N H ^ ) 2 P t C l 6 + 5 K O H = 5 K C 1 + 2 H 2 O + N H 3 + P t N C l O 3 H 6 . T h e 
chemica l b e h a v i o u r of t h i s b o d y , a n d t h e ex i s tence of o t h e r bod ies s t a n d i n g in 
s imple re la t ions t o it , show, however , t h a t t h e fo rmula he re i n d i c a t e d m u s t be 
q u a d r u p l e d so as t o m a k e P t 4 N 4 C l 4 O 1 2 H 2 4 — o r p l a t i n u m fu lmino t e t r ach lo r i de . 
I t s r e l a t ion t o t h e o t h e r t h r e e f u l m i n o p l a t i n u m s is i n d i c a t e d b y t h e fol lowing 
e q u a t i o n s : P t 4 N 4 C l 4 0 1 2 H 2 4 + K O H = K C l + P t 4 N 4 C l 3 ( O H ) 0 1 2 H 2 4 ( fu lminot r i -
chlor ide) ; P t 4 N 4 C l 4 O 1 2 H 2 4 + 2 K O H = 2 K C l + 2 H 2 O + P t 4 N 4 C l 2 O 3 2 H 2 2 ( fu lminodi-
chloride) ; a n d P t 4 N 4 C l 4 0 1 2 H 2 4 + 3 K O H = 3 K C l + 2 H 2 0 + P t 4 N 4 C l ( O H ) 0 1 2 H 2 2 (ful-
minomonoch lo r ide ) . Accord ing t o E . v o n Meyer , t h e decompos i t ion of a m m o n i u m 
c h l o r o p l a t i n a t e b y po t a sh - lye resu l t s in t h e f o r m a t i o n of bodies c o n t a i n i n g e q u a l 
n u m b e r s of a t o m s of p l a t i n u m a n d n i t rogen , w h e n c e i t follows t h a t a m m o n i u m 
c h l o r o p l a t i n a t e c a n n o t be r ega rded a s a doub le sa l t of p l a t in i c ch lor ide a n d a m m o 
n i u m chlor ide , P tC l 4 (NH 4 Cl ) 2 , t h e t w o a t o m s of n i t r o g e n h a v i n g essen t ia l ly different 
func t ions in t h e c o m p o u n d . W h e n a m m o n i u m c h l o r o p l a t i n a t e is h e a t e d e v e n w i t h 
a large excess of p o t a s h , on ly half t h e n i t rogen is e l i m i n a t e d in t h e form of a m m o n i a . 
T h e c o n s t i t u t i o n of these four s u b s t a n c e s h a s n o t b e e n d e t e r m i n e d . 

T h e first m e m b e r of t h e series, p la t inum fulminotetrachlor ide , P t 4 N 4 C l 4 O 1 2 H 2 4 , 
is o b t a i n e d on ly w i t h g r e a t difficulty, one of i t s a t o m s of ch lor ine be ing very eas i ly 
e l im ina t ed . I t is fo rmed b y h e a t i n g a m m o n i u m c h l o r o p l a t i n a t e w i t h a q . p o t a s h -
lye (4-6 mols . ) , a d d e d v e r y s lowly unt i l a t e m p o r a r y a lka l ine r e a c t i o n is p r o d u c e d . 
T h e pa le ye l low p r e c i p i t a t e is purified b y r e p e a t e d boi l ing w i t h v e r y di l . a c e t i c 
ac id a n d w a t e r . A s l ight excess of p o t a s h - l y e d e t e r m i n e s t h e f o r m a t i o n of bod ie s 
c o n t a i n i n g less ch lor ine . P l a t i n u m fu lmino te t r ach lo r ide when d ige s t ed w i t h a q . 
a m m o n i a g ives u p half i t s chlor ine , a n d when e v a p o r a t e d w i t h a m m o n i a ove r t h e 
w a t e r - b a t h , i t loses t h r e e - f o u r t h s of i t s ch lor ine ; whence i t a p p e a r s t h a t t w o 
a t o m s of ch lor ine a r e e l i m i n a t e d easi ly , a n d a t h i r d w i t h m o r e difficulty, wh i l s t 
t h e f o u r t h is firmly he ld i n c o m b i n a t i o n . T h e bodies fo rmed b y t h e a c t i o n of 
a m m o n i a exp lode v io len t ly w h e n h e a t e d . W h e n g e n t l y h e a t e d w i t h oxa l ic ac id 
in p r e sence of di l . su lphur i c acid , p l a t i n u m fu lmino te t r ach lo r ide g ives off a q u a n t i t y 
of c a r b o n d iox ide co r r e spond ing t o a loss of 3 a t o m s of o x y g e n f rom e a c h m o l . 
A t 150° i t g ives off 4 mols . of w a t e r . 

T h e second m e m b e r of t h e series, p l a t i n u m Iulminotrichloride , P t 4 N 4 C l 3 ( O H ) -
O 1 2 H 2 4 , is f o r m e d w h e n a m m o n i u m c h l o r o p l a t i n a t e is d e c o m p o s e d w i t h a n 
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insufficient q u a n t i t y of p o t a s h - l y e (4*5 t o 5 mols . ) , a d d e d in smal l p o r t i o n s 
s o m e w h a t r a p i d l y . A t 150°, i t loses 3 mols . of w a t e r , a n d w h e n m o r e s t rong ly 
h e a t e d , i t exp lodes , g iv ing off gases wh ich cons i s t m a i n l y of n i t r ogen b u t c o n t a i n 
a lso free o x y g e n . W h e n t r e a t e d w i t h a m m o n i a , i t g ives u p t w o a t o m s of ch lor ine . 
I t is a c t e d o n b y oxal ic ac id i n t h e s a m e m a n n e r a s t h e t e t r a c h l o r i d e , t h e c a r b o n 
d iox ide e v o l v e d c o r r e s p o n d i n g w i t h a loss of 3 a t o m s of o x y g e n f rom each mole
cule . Af te r t h e r e a c t i o n t h e l i qu id c o n t a i n s a b l a c k p r e c i p i t a t e , wh ich g ives off 
a m m o n i a w h e n h e a t e d w i t h soda . W h e n g e n t l y h e a t e d i n h y d r o g e n , t h e t r i ch lo ro -
c o m p o u n d u n d e r g o e s v io l en t d e c o m p o s i t i o n , y i e ld ing w a t e r , a m m o n i a , a n d free 
n i t r ogen . 

T h e t h i r d m e m b e r of t h e ser ies p l a t i n u m fu lminodichlor ide , P t 4 N 4 C l 2 O 1 2 H 2 2 , 
is f o r m e d on h e a t i n g a m m o n i u m c h l o r o p l a t i n a t e w i t h a q . po t a sh - lye , a d d e d in 
m o d e r a t e q u a n t i t i e s u n t i l t h e l i qu id r e m a i n s s l igh t ly a lka l ine a n d ceases t o evolve 
a m m o n i a . I t is a fine ye l low b o d y , closely r e s e m b l i n g t h e c o m p o u n d l a s t descr ibed 
in m o s t of i t s r e a c t i o n s . I t is c o m p l e t e l y d e c o m p o s e d b y t r e a t m e n t w i t h zinc a n d 
su lphu r i c ac id , t h e p l a t i n u m be ing t h r o w n d o w n i n a finely-divided meta l l i c s t a t e , 
whi l s t t h e whole of t h e ch lo r ine goes i n t o so lu t ion . S u l p h u r d iox ide passes i n t o 
w a t e r i n w h i c h t h e c o m p o u n d is s u s p e n d e d , g r a d u a l l y d issolves i t , fo rming a nea r ly 
colour less so lu t ion , w h i c h w h e n n e u t r a l i z e d w i t h s o d i u m c a r b o n a t e a n d e v a p o r a t e d 
y ie lds c r y s t a l s of t h e sa l t , 2 P t S O 3 . 6 N a 2 S O 3 ^ H 2 O . 

T h e f o u r t h m e m b e r of t h e series, p l a t i n u m f u l m i n o c h l o r i d e , P t 4 N 4 C l ( O H ) O 1 2 H 2 2 , 
is o b t a i n e d a s a d a r k ye l low p o w d e r b y h e a t i n g a m m o n i u m c h l o r o p l a t i n a t e w i t h 
4-7 mols . of p o t a s h - l y e a d d e d a t once , u n t i l a m m o n i a is n o longer evo lved . I t 
loses 4 mols . of w a t e r a t 152°. W h e n g r a d u a l l y h e a t e d t o 260° w i t h s o d i u m car
b o n a t e , n e a r l y t h e whole of t h e h y d r o g e n is ox id ized t o w a t e r , whi l s t t h e n i t r ogen 
is for t h e m o s t p a r t se t free. I t is n o t a p p r e c i a b l y a c t e d o n b y oxal ic ac id . W i t h 
n a s c e n t h y d r o g e n , i t b e h a v e s l ike t h e d i c h l o r o - c o m p o u n d — v i d e supra. 
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§ 23. The Platinum Ammines 
T h e p l a t i n u m a m m i n e s a r e he re a r r a n g e d a s in t h e a n a l o g o u s cases of t h e 

c h r o m i c a n d coba l t i c a m m i n e s . T h e r e is a long list in t h e Platiake of W . Loewen-
s te in in L . Gmel in a n d K . K r a u t , Handbuch der anorganischen Ch&mie (He ide lberg , 
5 . iii, 429, 1915). F . R e i t z e n s t e i n , 1 a n d I . 1. TscherniaefE s t u d i e d t h e c o m p l e x sa l t s . 
F o r t h e c o m p l e x e s w i t h p l a t i n u m monoch lo r ide , vide supra. 

T h e m e c h a n i s m of t h e l i nkage of t h e co -o rd ina t ed molecules w i th t h e c e n t r a l 
a t o m of t h e nuc l eus h a s n o t b e e n fully exp la ined . I n one ve r s ion of t h e e lec t ronic 
t h e o r y , t h e l inkage is a t t r i b u t e d t o t h e t r ans f e r of a p a i r of e l ec t rons by each 
co -o rd ina t ed molecule as dono r . T h i s furnishes a n o u t e r r ing or shell of e lec t rons 
exceed ing t h e s t ab l e oc t e t . K ings or shells w i t h 12 a n d 18 e lec t rons a r e a s sumed 
t o fo rm s t a b l e r ings or shells in c o m p l e x e s in wh ich t h e co -o rd ina t i on n u m b e r is 
6 or 8. T o ove rcome t h e difficulty, s o m e of t h e l inkages fo rmed by t h e e lec t rons are 
a s s u m e d t o be s ingle t s ; o r else t h e y a r e a t t r i b u t e d t o dijjole va l ency , t h u s , in a 
c o m p o u n d of t h e t y p e [M(NH 3 ) T O jX„, t h e n e g a t i v e cha rge on t h e e l ec t rons will be 
g r e a t e s t a t t h e co rne r s of t h e u s u a l oc te t , a n d -weakest a t t h e cen t r e s of t h e faces 
of t h e c o r r e s p o n d i n g c u b e since t h e pos i t ive c h a r g e of t h e c e n t r a l a t o m will t h e r e 
be g r e a t e s t . I n o t h e r w o r d s , t h e c e n t r a l a t o m will be s u r r o u n d e d b y a n electr ic 
field w i t h s ix pos i t ive poles c o r r e s p o n d i n g w i t h t h e faces of t h e c u b e — F i g . 87. 

Tetrahedron — 4 Octahedron — 6 Cube — 8 
iT/as . 87 t o 8 9 . — A r r a n g e m e n t for Molecu les w i t h C o - o r d i n a t i o n N u m b e r s , 4 , 6, a n d 8. 

Consequen t l y , w h e n t h e c e n t r a l a t o m is a p p r o a c h e d b y a dipole molecule , l ike w a t e r 
or a m m o n i a , t h e n e g a t i v e p o r t i o n — o x y g e n or n i t r ogen as t h e case m a y be —is 
a t t a c h e d t o one of t h e six m i d - p o i n t s of t h e faces of t h e c u b e — d o t t e d in F ig . 88- - -
so t h a t t h e s ix molecules will be a r r a n g e d a b o u t t h e cen t r a l a t o m a t t h e corners of 
a r egu l a r o c t a h e d r o n . A s p r ev ious ly i nd i ca t ed , P . Stol l (1926;, a n d R . W . G. WyckofE 
(1931), h a v e s h o w n t h a t in t h e c r y s t a l l a t t i ces of c o m p o u n d s l ike K 2 [ P t C l 6 ] , 
R b 2 [ P d B r 6 ] , [Ni (NHa) 6 ]Cl 2 , [Co(NHg) 6 ] I 3 , a n d (NH 4 ) 2 [S iF 6 J , t h e a m m o n i a mole
cules or t h e h a l o g e n a t o m s in t h e s q u a r e b r a c k e t s a re a r r a n g e d a t t h e corners of a n 
o c t a h e d r o n s u r r o u n d i n g t h e c e n t r a l a t o m . Th i s shows t h e origin of t h e co-ord ina
t i o n n u m b e r 6. I n t h i s c o - o r d i n a t i o n , t h e " n e u t r a l " molecules a r e a t t a c h e d b y 
t h e n e g a t i v e p o r t i o n s t o t h e pos i t i ve sur face of t h e cen t r a l a t o m . T h e electr ical 
field is c o n c e n t r a t e d in t h e " n e u t r a l " molecules so t h a t t h e e l ec t ronega t ive X - a t o m s 
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a r e forced a w a y f rom t h e c e n t r a l a t o m , a n d e x h i b i t i on i za t i on : [M(NH 3 ) W ]X W 
= [ M ( N H 3 y - - | - w X ' . T h e co -o rd ina t i on n u m b e r is 4 w h e n t h e 4 molecu les a r e 
a r r a n g e d a b o u t t h e cen t r a l a t o m a t t h e co rne r s of a r e g u l a r t e t r a h e d r o n — F i g . 87 ; 
a n d t h e co-ord ina t ion n u m b e r is 8 w h e n t h e 8 molecu les a r e a r r a n g e d a b o u t t h e 
c e n t r a l a t o m a t t h e co rne r of a c u b e — F i g . 89 . W h e n t h e s ix c o - o r d i n a t e d mo le 
cules comple t e ly s u r r o u n d t h e c e n t r a l a t o m so t h a t t h e r e is no space a v a i l a b l e for 
t h e i n t r o d u c t i o n of m o r e molecules , t h e c o - o r d i n a t i o n n u m b e r 6 c a n n o t b e exceeded . 
Suppose each face of t h e c u b e — F i g . 8 8 — c o u l d a c c o m m o d a t e t w o molecu les , t h e 
co -o rd ina t ion n u m b e r wou ld rise t o 12. 

T h e presence of electr ical fields a b o u t a t o m s a n d molecu les does n o t m e a n t h a t 
all a r e c a p a b l e of dipole a t t a c h m e n t w i t h o u t e lec t ron ic e x c h a n g e . T h e fields m a y b e 
t o o feeble, or v i b r a t i o n a l e n e r g y of t h e molecu les d u e t o h e a t m a y p r e v e n t t h e f o r m a 
t ion of t he se c o m p o u n d s b y d ipo le v a l e n c y . T h e effect of t h e pos i t i ve c h a r g e in 
favour ing t h i s k i n d of u n i o n is m o r e m a r k e d w h e n i t l ies n e a r t o t h e a t o m i c n u c l e u s , 
such as occurs w h e n t h e a t o m s a r e smal l ; a n d w i t h a g iven m e t a l , i t is g r e a t e r , 
w h e n t h e m e t a l is exerc is ing i t s h i g h e r va lenc ies . 

Molecules l ike N H 3 a n d H 2 O a c t a s d ipoles , a n d t h e y a r e a t t a c h e d t o t h e c e n t r a l 
a t o m cova len t ly b y e l ec t ro s t a t i c a t t r a c t i o n , b u t c h a r g e d ions m a y a lso a t t a c h 
t hemse lves also b y e l ec t ros t a t i c a t t r a c t i o n . T h u s , i n ferr ic ch lo r ide , FeCl 3 , t h e 
oc te t s a b o u t t h e four a t o m s a r e c o m p l e t e d e l e c t r o v a l e n t l y . T h e o c t e t of i r on h a s 
pos i t ive cha rges loca ted a t t h e c e n t r e s of s ix faces of t h e i m a g i n a r y ( d o t t e d ) c u b e , 
F ig . 88 , and hero a re a t t a c h e d e l ec t ro s t a t i ca l l y t h r e e Cl ' - ions . T h e r e m a i n i n g 
t h r e e pos i t ive charges a t t r a c t t h e n e g a t i v e ions of t h r e e molecu les of caesium 
chlor ide . The re a re there fore six ch lo r ine ions , r e spec t ive ly , a t t h e s ix ap ices of 
t h e o c t a h e d r o n , F ig . 88 . T h e n e u t r a l molecu les , CsCl, a r e a t t a c h e d t o t h e pos i t i ve 
surface of t h e cen t r a l a t o m b y n e g a t i v e ions , a n d t h e oppos i t e l y - cha rged ions 
r e m a i n in t h e o u t e r sphere so t h a t , o n i on i za t i on , Cs3 | F e C l 6 ] ^ S C s * -4-[FeCl 6 ] 7" . 
T h e chlor ine ions in such complexes , [MCl 6 J ' " , a r e n o t l i b e r a t e d a s s ingle ions 
unless t h e c o m p l e x is decomposed , b u t a r e he ld t e n a c i o u s l y b y d ipo le v a l e n c y 
t o t h e apices of t h e o c t a h e d r o n , F i g . 89 . I f one of t h e s e pos i t i ons is t a k e n u p b y a 
molecule of wa te r , a m m o n i a , or some o t h e r n e u t r a l b o d y , a Cl ' - ion is re leased . 
T h e electr ical n a t u r e of t h e c o m b i n a t i o n is n o t a p p a r e n t before t h e d i s p l a c e m e n t 
h a s t a k e n place ; no cha rge is a c q u i r e d b y t h e ch lo r ine ion in s e p a r a t i n g f rom t h e 
complex , because i t w a s a l r e a d y c h a r g e d in t h e c o m p l e x itself. 

Accord ing t o t h e e lec t ronic t h e o r y of va lency , i n t h e p l a t i n o u s a m m i n e s , s t a r t 
ing wi th t h e cen t r a l p l a t i nous , : P t : , w i t h a g r o u p of four v a l e n c y e l ec t rons , t h e 
t e t r a m m i n e is formed b y t h e i n t r o d u c t i o n of four a m m o n i a molecu les , in w h i c h 
each molecule shares a p a i r of e l ec t rons w i t h t h e p l a t i n u m a t o m b y m e a n s of a 
d u p l e t l inkage . This ra ises t h e n u m b e r of e l ec t rons i n t h e r i n g t o t w e l v e , so t h a t 
t h e r e is a s t ab l e dodece t i n s t e a d of a n oc t e t g roup ing—v ide supra, s ing le t l i n k a g e s . 
I f one of t h e a m m o n i a molecules b e rep laced by , s ay , a n e u t r a l ch lo r ine a t o m , t h e 
a m m o n i a molecu le t a k i n g a w a y w i t h i t t w o s h a r e d e lec t rons , a n d t h e ch lo r ine 
a t o m b r ing ing in only one e lec t ron , m e a n s t h a t t h e r e is a n e l ec t ron s h o r t . T h i s is 
m a d e good b y t h e c o m p l e x b r ing ing in a n e lec t ron f rom ou t s ide , t h u s r e d u c i n g t h e 
pos i t ive c h a r g e of t h e nuc leus b y one un i t . I n t h a t w a y , [ P t ( N H 3 ) 4 J <~ + pas se s 
i n to [Pt (NHg) 3 ClJ f , a n d so on wi th successive r e p l a c e m e n t s of N H 3 - g r o u p s b y 
Cl -a toms , un t i l , a t t h e l imi t , a ch lo rop la t in i t e , [P tCl 4 I , s a y p o t a s s i u m ch lo ro -
p l a t i n i t e , Ko[P tCl 4 ] : 

•"** Pt . • 

N H 3 • " N H , 

++ r 

(Pt(NH,)«J—-ion 

N H , N H , 

• Pt • 

N H . + . ° C I 

(Pt (NH,), Cl J*-ion 

~1 O 
N H , 

N H , 

Pt 

C l 

C l 

(Pt(XH1), Cl1] 

Cl • Cl 
o o 

• Pt • 
O O 

CI ° . ° Cl 
[PtCl4] "-ion 
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w h e r e • d e n o t e s t h e e l e c t r o n s o f p l a t i n u m ; O, t h o s e o f c h l o r i n e ; a n d + , t h o s e of 
a m m o n i a i s f o r m e d . O n e o f t h e t w o c h l o r i n e e l e c t r o n s c o m e s o u t o f t h e n u c l e u s , 
a n d t h i s r e d u c e s t h e p o s i t i v e c h a r g e of t h e n u c l e u s b y o n e u n i t f o r e a c h c h l o r i n e 
e l e c t r o n b r o u g h t i n f r o m o u t s i d e . S i n c e t h e s y m b o l -> i s u s e d t o i n d i c a t e a 
v a l e n c y b o n d i n w h i c h t w o s h a r e d e l e c t r o n s a r e s u p p l i e d b y o n e a t o m , o r a t o m i c 
g r o u p , a s d o n o r , a n d t h e s y m b o l — f o r a n o r d i n a r y v a l e n c y b o n d f o r m e d b y t w o 
a t o m s s h a r i n g a p a i r o f e l e c t r o n s , t h e a l t e r n a t i v e s y m b o l s fo r t h e p l a t i n o u s c o m 
p o u n d s a r e o f t h e t y p e : 

LNlV 
i p t t -NHjJ pH>^Hi+ ["NH'xc,T T01X0T 

[NH3^ ^Cl J LNH3 C 1J L C l ^ClJ 
Tetrammino - Chlorotriammino - Dichlorodiammino- Tetrachloroplatinite 

I n t h e a m m i n e s , a m m o n i a c a n b e r e p l a c e d , m o l e c u l e b y m o l e c u l e , b y p y r i d i n e , 
C 5 H 5 N , m e t h y l a m i n e , C H 3 . N H 2 , e t c . I n t h e s e c o m p o u n d s , e a c h n i t r o g e n a t o m 
s h a r e s a p a i r o f e l e c t r o n s w i t h t h e c e n t r a l a t o m of, s a y , p l a t i n u m ; b u t w i t h a 
m o l e c u l e of e t h y l e n e d i a m i n e , N H 2 . C H 2 . C H 2 . N H 2 — o f t e n w r i t t e n e n , f o r t h e s a k e 
of b r e v i t y — e a c h of t h e t w o n i t r o g e n a t o m s of e t h y l e n e d i a m i n e c a n c o n t r i b u t e a 
p a i r of e l e c t r o n s t o t h e c e n t r a l a t o m t o f o r m w h a t G . T . M o r g a n (1920 ) c a l l e d 
chelate compounds—from XV^V* a c l a w — m a l l u s i o n t o t h e p i n c e r - l i k e c l a w s of t h e 
C r u s t a c e a : t h u s : 

N H 3 + V + N H 2 - C H 2 

% P t
 + * ' 

N H 3 + # + N H 2 - C H 2 

N H . 

N H , 
. P t ; 

" N H 2 - C H 2 

Pt(NH,) 3 (NH 3 CH8 ClI2-NH1)] or [Pt(NHj)2 en] 

I n t h e p l a t i n i c a m m i n e s , t h e c e n t r a l p l a t i n i e a t o m , : P t : , w i t h a n u n c o m p l e t e d 
g r o u p of s i x e l e c t r o n s , i n f o r m i n g t h e h e x a m m i n e , t a k e s u p s i x a m m o n i a m o l e c u l e s 
b y d o u b l e l i n k a g e s , a n d t n i s m a k e s a t o t a l o f 1 8 e l e c t r o n s . I f o n e of t h e a m m o n i a 
g r o u p s i s r e p l a c e d b y c h l o r i n e , w h i c h d o n a t e s o n l y o n e e l e c t r o n t o t h e c e n t r a l 
p l a t i n u m a t o m , a n o t h e r e l e c t r o n m u s t c o m e f r o m o u t s i d e t o c o m p l e t e t h e o c t o d e c e t 
g r o u p i n g . T h i s r e d u c e s t h e o r i g i n a l c h a r g e of f o u r p o s i t i v e u n i t s t o t h r e e : 

N H 3_W_ N H , 
—I++++ 

N H 3X Pt 2 N H , 

_ N H 3 V N H , 

(Pt(NH,)6]*—-ioi 

x Pt x N H 3 | N H 3 | 

N H 3
+ * 0 Cl 

(Pt(NH 3 ) , Cl ] • * • - . 

N H 3 

JO 

+ + + N H 3 + V N H 3 

•c 
C l 

[Pt(NHOaCl4] 

° « ° Cl 

Cl 0 V N H 3 

Cl 8 Pt gCl 

Cl °«° Cl 

(Pt(NH8) Cl]'-ion 

W h e n a u n i v a l e n t , e l e c t r o n e g a t i v e r a d i c l e l i k e c h l o r i n e d i s p l a c e s a m o l e c u l e o f 
a m m o n i a , o r w a t e r , t h e p o s i t i v e v a l e n c y of t h e c o m p l e x d r o p s b y o n e u n i t f o r e a c h 
s u b s t i t u t i o n u n t i l t h e n e u t r a l a m m i n e i s a t t a i n e d . B e y o n d t h a t , t h e i n t r o d u c t i o n 
o f a n o t h e r e l e c t r o n e g a t i v e r a d i c l e i n p l a c e of a m m o n i a , r e n d e r s n e c e s s a r y t h e 
i n t r o d u c t i o n of a n e x t r a e l e c t r o n f r o m o u t s i d e , a n d t h i s i m p a r t s a n e g a t i v e c h a r g e 
t o t h e c o m p l e x P t ( N H 3 ) C l 5 - i o n . A t t h e l i m i t , t h e r e i s f o r m e d t h e c o m p l e x , b i v a l e n t , 
e l e c t r o n e g a t i v e P t C l 6 - i o n , t y p i f i e d b y t h e s a l t , p o t a s s i u m c h l o r o p l a t i n a t e , 
K 2 P t C l 6 . T h e s e r e m a r k s a p p l y , mutatis mutandis, a l s o t o o t h e r a m m i n e s — e . g . 
c o b a l t , c h r o m i u m , i r i d i u m , a n d m a n y o t h e r m e t a l s . 

I t w i l l b e o b s e r v e d t h a t i n t h e e l e c t r o n i c t h e o r y , A . W e r n e r ' s d i s t i n c t i o n b e t w e e n 
p r i n c i p a l a n d s u b s i d i a r y v a l e n c i e s i s v i r t u a l l y s u p e r s e d e d , a n d , a s p o i n t e d o u t b y 
N . V . S i d g w i c k ( 1 9 2 7 ) , according to the electronic theoryt all the valencies attaching the 
groups to the central atom are the same ; otherwise expressed, the number of shared 
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electrons in the valency group of the central atom is the same whether the co-ordinated 
units are molecules or univalent radicles ; and, accordingly, the one kind can replace 
those of the other kind, unit by unit. T h e specia l f e a t u r e of A . . W e r n e r ' s h y p o t h e s i s 
st i l l r e t a i n e d is t h e co -o rd ina t ion n u m b e r w h ich r e p r e s e n t s t h e n u m b e r of g r o u p s 
jo ined t o t h e cen t r a l a t o m b y non- ion izab le l i nkages w h e t h e r t h e s e a r e l i n k a g e s 
of u n i v a l e n t radicles , or whole molecules . 

I . — T h e platinous ammines with one platinum atom in the nucleus. 

1.—The p e n t a m m i n e fami ly , or c o m p o u n d s of t h e b i v a l e n t bas ic g r o u p ( P t A 5 ] ' ' . 
(i) Trianilinodiammines, [ P t ( N H g ) 2 ( C 6 H 5 N H 2 ) S ] X 2 , r e p r e s e n t e d b y t h e 

(1) ch lor ide ; a n d (2) s u l p h a t e . 
(ii) Ethylenesulpliinotriammines, [ P t ( N H 3 ) 3 { ( C 2 H 4 ) 2 S 2 } J X 2 , r e p r e s e n t e d 

b y t h e (1) ch lo r ide ; a n d (2) s u l p h a t e . 
2 .—The t e t r a m m i n e fami ly , o r c o m p o u n d s of t h e b i v a l e n t bas ic g r o u p [ P t A 4 ] " . 

(i) Tetrammines, [ P t ( N H g ) 4 ] X 2 , r e p r e s e n t e d b y (1) h y d r o x i d e ; 
(2) c h l o r i d e — a n d d o u b l e ch lo r ides w i t h t h o s e of c o p p e r , b a r i u m , 
zinc, m e r c u r y , t i n , l ead , coba l t , a n d p l a t i n u m (ous a n d ic) , a n d 
o t h e r doub l e sa l t s w i t h a m m o n i a , e t h y l a m i n e , p y r i d i n e , e t h y l e n e , 
a n d a m y l a l c o h o l ; (3) b r o m i d e a n d a b r o m o p l a t i n i t e , a n d a c o m p l e x 
wi th amy l a lcohol ; (4) iod ide a n d a c o m p l e x w i t h m e r c u r y i od ide ; 
(f>) su lph i t e , ch lo rosu lph i t e , a n d s u l p h i t o p l a t i n i t e s ; (6) h y d r o -
su lph i t e a n d h y d r o s u l p h i t o p l a t i n i t e s ; (7) s u l p h a t e ; (8) h y d r o -
s u l p h a t e ; (9) n i t r i t e , a n d n i t r i t o p l a t i n i t e ; (10) n i t r a t e , a n d 
n i t r a t o p l a t i n a t e ; (11) p h o s p h a t e a n d c o m p l e x e s w i t h t h e a m m o n i u m 
p h o s p h a t e s ; (12) c a r b o n a t e s ; (13) h y d r o c a r b o n a t e s ; (14) a c e t a t e ; 
(15) o x a l a t e a n d o x a l a t o p l a t i n i t e ; (16) h y d r o x a l a t e s ; (17) t a r t r a t e ; 
(18) h y d r o t a r t r a t e ; (19) p i c r a t e ; (20) p h e n y l m e r c a p t i d e ; (21) 
p h e n y l t h i o g l y c o l a t e ; (22) t h i o c y a n a t e a n d t h i o c y a n a t o p l a t i n i t e ; 
(23) f e r rocyan ide ; (24) c y a n o p l a t i n i t e ; (25) c h r o m a t e ; a n d 
(26) d i c h r o m a t e . 

(ii) Tetrahydrazines, [ P t ( N o H 4 ^ 4 ] X 2 , r e p r e s e n t e d b y t h e (1) ch lo r ide ; a n d 
(2) iodide . 

(iii) Dihydrazinodiammines, [ P t ( N H 3 ) 2 ( N 2 H 4 ) 2 ] X 2 , r e p r e s e n t e d b y t h e cis-
a n d t r ans -ch lo r ides , ch lo rop la t i n i t e , a n d c h l o r o p a l l a d i t e . 

(iv) Tetrahydroxylamines, [ P t ( N H 2 O H ) 4 ] X 2 , r e p r e s e n t e d by (1) h y d r o x i d e ; 
(2) chlor ide , bas ic ch lor ides , a n d c h l o r o p l a t i n i t e ; (3) h y d r o 
chlor ide ; (4) b r o m i d e ; (5) s u l p h a t e ; (6) n i t r a t e ; (7) p h o s p h a t e ; 
a n d (8) o x a l a t e , 

(v) Trihydroxylaminoammines, [ P t ( N H 3 ) ( N H 2 O H ) 3 ] X 2 , r e p r e s e n t e d b y 
t h e chlor ide , a n d t h e ch lo rop l a t i n i t e a n d c h l o r o p a l l a d i t e . 

(vi) Hydroxylaminotriammines, [ P t ( N H 3 J 3 ( N H 2 O H ) ] X 2 , r e p r e s e n t e d b y 
t h e ch lor ide a n d c h l o r o p l a t i n i t e . 

(vii) Dihydroxylaminodiammines9 [ P t ( N H 3 ) 2 ( N H 2 O H ) 2 ] X 2 , r e p r e s e n t e d b y 
t h e chlor ide , 

(viii) Dihydroxylaminobispyridines, [ P t ( N H 2 O H ) 2 p y 2 ] X 2 , r e p r e s e n t e d b y 
t h e chlor ide , a n d c h l o r o p l a t i n i t e . 

(ix) Aquotriammines, [ P t ( N H 3 ) 3 ( H 2 0 ) ] X 2 , r e p r e s e n t e d b y t h e (1) ch lo ro 
p l a t i n i t e , a n d (2) b r o m o p l a t i n i t e . 

(x) Quatermethylamines, [ P t ( C H 3 N H 2 ) 4 ] X 2 , r e p r e s e n t e d b y t h e ch lo r ide 
a n d ch lo rop la t in i t e . 

(xi) Quaterethylamines, [ P t ( C 2 H 5 N H 2 ) 4 ] X 2 , r e p r e s e n t e d b y t h e (1) ch lo r ide , 
s o m e i somer ic fo rms , ch lo rop l a t i n i t e , a n d c h l o r o a m m i n o p l a t i n a t e s ; 
(2) b r o m i d e ; (3) s u l p h a t e ; (4) n i t r a t e ; a n d (5) o x a l a t e , 

(xii) Quaterpropylamines, [ P t ( C 3 H 7 N H 2 ) 4 ] X 2 , r e p r e s e n t e d b y t h e ch lo r ide 
a n d t h e c h l o r o p l a t i n i t e . 
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(xii i) Quaterbutylamines, [ P t ( C 4 H 9 N H 2 ) 4 ] X 2 , r e p r e s e n t e d b y t h e c h l o r i d e 
a n d t h e c h l o r o p l a t i n i t e of t h e n o r m a l a n d i s o b u t y l a m i n e s . 

(x iv ) Qztateramylamines, [ P t ( C 5 H 1 1 N H 2 X 4 ] X 2 , r e p r e s e n t e d b y t h e c h l o r o 
p l a t i n i t e . 

( xv ) Qitaterdiwiethylanbines, [ P t ( ( C H 3 ) 2 N H } 4 ] X 2 , r e p r e s e n t e d b y t h e 
c h l o r i d e a n d c h l o r o p l a t i n i t e . 

(xv i ) Qtuzterbenzylamines, [ P t ( C 6 H 5 . C H 2 . N H 2 ) 4 ] C 1 2 . 
(xv i i ) Qzcateranilines, [ P t ( C 6 H 5 N H 2 ) 4 ] X 2 , r e p r e s e n t e d b y t h e c h l o r i d e , 

(xvi i i ) Bisethylenediamiries, [ P t e n 2 ] X 2 , r e p r e s e n t e d b y (1) c h l o r i d e a n d i t s 
d o u b l e s a l t s w i t h c o p p e r , c o b a l t , a n d p l a t i n o u s c h l o r i d e s ; (2) 
b r o m i d e a n d t h e d o u b l e s a l t s w i t h c o p p e r a n d p l a t i n o u s b r o m i d e s ; 
(3) p e r c h l o r a t e ; (4) c a r b o n a t e ; (5) o x a l a t e ; a n d (6) c y a n o -
p l a t i n a t e . 

(x ix ) Bispropylenediamincs, [ P t p n 2 ] X 2 , r e p r e s e n t e d b y r a c e m i c , IJCVO-, a n d 
d e x t r o - s a l t s : b y (1) h y d r o x i d e ; (2) c h l o r i d e ; (3) b r o m i d e ; (4) 
i o d i d e ; (5) s u l p h a t e ; (6) n i t r a t e ; a n d (7) p i c r a t e . 

( x x ) Q%taterpyridines, [ P t P y 4 ] X 2 , r e p r e s e n t e d b y (1) h y d r o x i d e ; (2) 
c h l o r i d e , t h e d o u b l e s a l t s w i t h c o p p e r , z inc , c a d m i u m , c o b a l t , 
p l a t i n o u s , a n d p l a t i n i c c h l o r i d e s , a s "well a s b y c o m p l e x e s w i t h t h e 
a m m i n o - , e t h y l a m i n e - , a n d p y r i d i n e - t r i c h l o r o p l a t i n a t e s ; (3) b r o 
m i d e ; (4) i o d i d e ; (5) s u l p h i t e ; (6) s u l p h a t e a n d d o u b l e s u l p h a t e s 
w i t h c o p p e r a n d z i n c ; (7) h y d r o s u l p h a t e ; (8) d i t h i o n a t e ; (9) 
n i t r i t e a n d n i t r i t o p l a t i n i t e ; (1O) n i t r a t e a n d b r o m o n i t r a t e ; (11) 
h y d r o n i t r a t e ; (12) c a r b o n a t e ; (13) h y d r o c a r b o n a t e ; (14) t h i o -
c y a n a t e ; (15) a c e t a t e ; (16) o x a l a t e ; (17) c h r o m a t e ; a n d (18) 
d i c h r o r n a t e , 

(xx i ) Quatermethylcarbylamines, [ P t ( C H 3 - N C ) 4 ] X 2 , r e p r e s e n t e d b y t h e 
(1) c h l o r o p l a t i n i t e ; a n d (2) p i c r a t e . 

(xxi i ) Qziaterbutylcarbylamines, [ P t ( C 4 H 9 - N C ) 4 ] X 2 , r e p r e s e n t e d b y t h e (1) 
c h l o r i d e a n d c h l o r o p l a t i n i t e ; (2) c y a n o p l a t i n i t e ; a n d (3) p i c r a t e . 

(xxi i i ) Quaterphenylcarbylamines, [ P t ( C 6 H 5 - N C ) 4 ] X 2 , r e p r e s e n t e d b y t h e 
(1) c h l o r o p l a t i n i t e ; a n d (2) b r o m o p l a t i n i t e . 

( x x i v ) Quaterarninoacetals', [ P t { N H 2 . C H ( O C 2 H 5 ) 2 } 4 ] X 2 , r e p r e s e n t e d b y t h e 
c h l o r i d e a n d c h l o r o p l a t i n i t e . 

( x x v ) Quaterthioacetamides, [ P t ( C H 3 . C S . N H 2 J 4 ] X 2 , r e p r e s e n t e d b y (1) c h l o r i d e 
a n d c h l o r o p l a t i n a t e ; a n d (2) s u l p h a t e , 

( x x v i ) Quaterthiocarbarnides, [ P t { C S ( N H 2 ) 2 } 4 ] X 2 , r e p r e s e n t e d b y (1) c h l o r i d e 
a n d c h l o r o p l a t i n a t e ; (2) b r o m i d e ; (3) i o d i d e ; (4) s u l p h a t e ; (5) 
n i t r a t e ; (6) t h i o c y a n a t e ; a n d (7) p i c r a t e . 

( xxv i i ) Qztatermethylthioca,rbamidet [ P t ( C S ( N H 2 ) ( N H C H 3 ) } 4 ] X 2 , r e p r e s e n t e d 
b y t h e c h l o r i d e , 

(xxv i i i ) Qitaterethylthiocarbantide, [ P t ( C S ( N H 2 ) ( N H C 2 H 5 ) I 4 J X 2 , r e p r e s e n t e d b y 
t h e c h l o r i d e , 

( x x i x ) Qtiater-iso-wndecylthiocarbamide, [ P t ( ( C S N H 2 ) ( N H C 1 1 H 2 3 ) } 4 J X 2 , r e 
p r e s e n t e d b y t h e c h l o r i d e , 

( x x x ) Qziaterdiethylthiocarbamide, [ P t ( C S ( N H C 2 H 5 ) 2 } 4 ] X 2 , r e p r e s e n t e d b y 
t h e c h l o r i d e , 

( x x x i ) Qzuiterdi-iso-undecylthiocarbaniide, [ P t ( C S ( N H C 1 1 H 2 3 ) 2 } 4 ] X 2 , r e p r e 
s e n t e d b y t h e c h l o r i d e , 

( x x x i i ) Quatertriethylthiocarbarnide, [ P t ( C S ( N H C 2 H 5 ) ( N ( C 2 H 5 ) 2 ) } 4 ] X 2 , r e p r e 
s e n t e d b y t h e c h l o r i d e , 

(xxx i i i ) Qtiaterxanthogenarnides, [ P t ( N H 2 C S . O C 2 H 5 ) 4 ] X 2 , r e p r e s e n t e d b y 
(1) c h l o r i d e a n d c h l o r o p l a t i n a t e ; a n d (2) s u l p h a t e , 

( x x x i v ) Quatermethylstilphines, [ P t ( ( C H 3 ) 2 S } 4 ] X 2 , r e p r e s e n t e d b y (1) c h l o r i d e , 
c h l o r o p l a t i n i t e , a n d c h l o r o p l a t i n a t e ; (2) b r o m o p l a t i n i t e ; (3) su l -
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p h a t e ; (4) n i t r i t o p l a t i n i t e ; (5) n i t r a t e ; (6) p i c r a t e ; a n d (7) n i t r o 
pruss ide . 

( xxxv) Quaterethylsulphines, [ P t I ( C 2 H s ) 2 S ) 4 ] X 2 , r e p r e s e n t e d b y (1) n i t r i t o 
p l a t i n i t e , a n d (2) p i c r a t e . 

(xxxvi ) Quaterpropylsulphines, [ P t { ( C 3 H 7 ) 2 S } 4 ] X 3 , r e p r e s e n t e d b y t h e ch lo ro -
p l a t i n i t e . 

(xxxvi i ) Qwaterbutylsulphines, [ P t { ( C 4 H 9 ) 2 S } 4 ] X 2 , r e p r e s e n t e d b y t h e ch lo ro -
p l a t i n i t e w i t h n o r m a l a n d i s o - b u t y l . 

xxxvi i i ) Bisethylenesulphines, [ P t { S ( C 2 H 4 ) 2 S } 2 ] X 2 , r e p r e s e n t e d b y t h e (1) 
ch lor ide ; (2) b r o m i d e ; (3) i od ide ; a n d (4) s u l p h a t e , 

(xxxix) Bisdimethyldithioethyleneglycols, [ P t ( C H 3 . S . C 2 H 4 . S . C H 3 J 2 ] X 2 , r e p r e 
s e n t e d b y (1) c h l o r o p l a t i n i t e ; (2) n i t r i t o p l a t i n i t e ; a n d (3) n i t r o -
p rus s ide . 

(xl) Bisdiethyldithioethyleneglycols, [ P t ( C 2 H 6 - S - C 2 H 4 - S - C 2 H s ) 2 ] X 2 , r e p r e 
s e n t e d b y (1) ch lo r ide , c h l o r o p l a t i n i t e , a n d c h l o r o p l a t i n a t e ; (2) 
b r o m o p l a t i n i t e ; (3) n i t r i t o p l a t i n a t e ; (4) p i c r a t e ; (5) p i c r o l o n a t e ; 
a n d (6) n i t r o p r u s s i d e . 

(xli) Bisdipropyldithioethyleneglycols, [ P t ( C 3 H 7 . S . C 2 H 4 . S . C 3 H 7 ) 2 ] X 2 , r e p r e 
s e n t e d b y (1) c h l o r o p l a t i n i t e ; a n d (2) n i t r i t o p l a t i n i t e . 

(xlii) Bisdibutyldithioethyleneglycols, [ P t ( C 4 H 9 . S . C 2 H 4 . S . C 4 H 9 ) 2 ] X 2 , r e p r e 
s e n t e d b y (1) c h l o r o p l a t i n i t e ; a n d (2) n i t r i t o p l a t i n i t e . 

(xliii) BisdielhyldithiolrimethyleTieglycols, [ P t ( C 2 H 5 . S . C 3 H 6 . S . C 2 H 5 ) 2 | X 2 , r e 
p r e s e n t e d b y (1) c h l o r o p l a t i n i t e ; (2) n i t r i t o p l a t i n i t e ; a n d (3) n i t r o 
p rus s ide . 

(xliv) Bisdipropyldithiotrimeihylerieglycols, [ P t ( C 3 H 7 . S . C 3 H 6 . S . C 3 H 7 ) 2 ] X 2 , r e 
p r e s e n t e d b y t h e c h l o r o p l a t i n i t e . 

(xlv) Bisdiethyldithioxydiethylgly'cols}([Pt(C2H5.S>.CH2(OH).CH2.S.C2H5)2]X2, 
r e p r e s e n t e d b y (1) c h l o r o p l a t i n i t e ; a n d (2) n i t r i t o p l a t i n i t e . 

(xlvi) Dithioglycolesters. 
(xlvii) Quaterethylselcnines, [ P t { ( C 2 H 5 ) 2 S e } 4 ] X 2 , r e p r e s e n t e d b y (1) ch lo r ide 

a n d c h l o r o p l a t i n i t e ; (2) s u l p h a t e ; a n d (3) n i t r a t e , 
(xlviii) BisdiethyldiselenotrimethyleTbeglycolSy [ P t ( C 2 H 5 - S e - C 3 H 6 - S c C 2 H 5 J 2 ] X 2 , 

r e p r e s e n t e d b y (1) p i c r a t e ; a n d (2) n i t r o p r u s s i d e . 
(xlix) Quatertrimeihylphosphines, [ P t { P ( C H 3 ) 3 } 4 ] X 2 , r e p r e s e n t e d b y t h e 

ch lor ide . 
(1) Qualerlriethylphosphines, [ P t { P ( C 2 H 5 ) 3 } 4 ] X 2 , r e p r e s e n t e d by t h e 

ch lor ide , c h l o r o c u p r a t e , a n d c h l o r o p l a t i n a t e . 
(Ii) Quatertrietfiylarsines, [ P t { A s ( C 2 H 6 ) 3 } 4 ] X 2 , r e p r e s e n t e d b y t h e ch lo r ide . 

(Hi) Dimethylaminetriamrnines, [ P t ( N H 3 ) 3 { ( C H 3 ) 2 N H } l X 2 , r e p r e s e n t e d by 
t h e ch lor ide a n d c h l o r o p l a t i n i t e . 

(liii) Pyridinetriammines, [ P t ( N H g ) 3 ( C 5 H 5 N ) ] X 2 , r e p r e s e n t e d b y t h e 
ch lo r ide a n d c h l o r o p l a t i n i t e . 

(liv) IkZethylsulphinotriammines, [ P t ( N H 3 ) 3 { ( C H 3 ) 2 S } J X 2 , r e p r e s e n t e d b y 
t h e ch lo r ide . 

(Iv) Ethylsulphinotriamvnines, [ P t ( N H g ) 3 ( C 2 H 5 ) 2 S } J X 2 , r e p r e s e n t e d b y t w o 
i somer ic ch lor ides , a n d c h l o r o p l a t i n i t e . 

(lvi) Triamminotriethylphosphites, [ P t ( N H 3 ) 3 { P ( O C 2 H 5 ) 3 } ] X 2 , r e p r e s e n t e d 
b y a c o m p l e x ch lo r ide a n d c h l o r o p l a t i n a t e . 

(lvii) Bismethylaminediammines, [ P t ( N H 3 ) 2 ( C H 3 N H 2 ) 2 ] X 2 , r e p r e s e n t e d b y 
t h e ch lor ide i n i t s cis- a n d t r a n s - f o r m s . 

(Iviii) Bisethylaniinediammines, [ P t ( N H 3 ) 2 ( C 2 H 5 N H 2 ) 2 ] X 2 , r e p r e s e n t e d b y 
t h e cis- a n d t r a n s - f o r m s of t h e (1) ch lo r ide a n d t h e c h l o r o p l a t i n i t e ; 
(2) iod ide ; (3) s u l p h a t e ; a n d (4) n i t r a t e . 
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(lix) Bispropylatninediammines, [ P t ( N H 3 ) 2 ( C 3 H 7 N H 2 ) 2 ] X 2 , r e p r e s e n t e d b y 
t h e cis- a n d t r a n s - f o r m s of t h e ch lo r ide . 

(Ix) Bisbutylaminediamtnines, [ P t ( N H 3 ) 2 ( C 4 H 9 N H 2 ) 2 ] X 2 , r e p r e s e n t e d b y 
t h e ch lo r ide , 

(lxi) Bisdimethylaminediammines, L f > t ( N H 3 ) 2 {(CH3) 2 NH} 2 JX2 , r e p r e s e n t e d 
b y t h e cis- a n d t r a n s - f o r m s of t h e (1) ch lo r ide a n d c h l o r o p l a t i n i t e ; 
a n d (2) b r o m i d e , 

( lxii) Bisariilinediammiries, [ P t ( N H 3 ) 2 ( C 6 H 5 N H 2 ) 2 ] X 2 , r e p r e s e n t e d b y t h e 
cis- a n d t r a n s - f o r m s of t h e (1) ch lo r ide a n d c h l o r o p l a t i n i t e ; (2) sul
p h a t e ; (3) n i t r a t e ; a n d (4) o x a l a t e , 

(lxiii) Bis-fi-methyltrimethylenedia'mi'nes, | P t ( O H ( C P I 3 ) ( C H 2 . N H 2 ) 2 } 2 IX2 , re
p r e s e n t e d b y (1) b r o m i d e ; (2) i od ide ; (3) n i t r a t e ; (4) t a r t r a t e ; 
a n d (5) c a m p h o r s u l p h o n a t e s . 

( lxiv) Ethylenediaminediamniines, [ P t ( N H 3 ) 2 { C 2 H 4 ( N H 2 ) 2 } ] X 2 , r e p r e s e n t e d 
b y t h e ch lo r ide , c h l o r o p l a t i n i t e , a n d c h l o r o p l a t i n a t e . 

( lxv) Propylenediaminediammines, [ P t ( N H 3 ) 2 { ( C 3 H 6 ( N H 2 ) 2 } |X 2 , r e p r e s e n t e d 
b y t h e i n a c t i v e a n d hevo - fo rms of t h e ch lor ide , a n d ch lo ro 
p l a t i n i t e . 

( lxvi) Bispyridinediammines, [ P t ( N H 3 ) 2 ( C 5 H 5 N ) 2 ] X 2 , r e p r e s e n t e d by t h e cis-
a n d t r a n s - f o r m s of t h e ch lo r ide a n d c h l o r o p l a t i n i t e . 

(Ixvii) Bispropionitrilediammines, I P t ( N H 3 ^ 2 ( C 2 H 5 C N ) 2 ] X 2 , r e p r e s e n t e d b y 
t h e c y a n i d e , 

(lxviii) Bisatninoacetaldiammines, [ P t ( N H 3 ) 2 { N H 2 . C H 2 . C H ( O C 2 H 5 ) 2 } 2 | X : i , r e 
p r e s e n t e d b y t h e ch lo r i de a n d c h l o r o p l a t i n i t e . 

( lxix) Bisthiocarbamidiatntnines, [ P t ( N H 3 ) 2 { C S ( N H 2 ) 2 } 2 J X 2 , r e p r e s e n t e d b y 
t h e ch lo r ide , 

( lxx) BisphospTiaonidodiammiries, [ P t ( N H 3 ) 2 { P ( N H 2 ) 3 } 2 ] X 2 , r e p r e s e n t e d b y 
t h e ch lo r ide , 

( lxxi) Biscarbonyldiammines, [ P t ( N H g ) 2 ( C O ) 2 ] X 2 , r e p r e s e n t e d b y t h e c h l o r i d e . 
( lxxii) Bismeihylsulphinodiamrnivies, [ P t ( N H 3 ) 2 { ( C H 3 ) 2 S } 2 X 2 , r e p r e s e n t e d b y 

t h e ch lo r ide , 
(lxxiii) Ethylenesulphinodiawimines, [ P t ( N H 3 ) 2 { ( C 2 H 4 ) 2 S 2 } |, r e p r e s e n t e d by 

t h e s u l p h a t e , 
( lxxiv) Diamfninodiethylthioglycollate, [ P t ( N H 3 ) 2 { H . C 0 2 . C H 2 . S ( C 2 H 5 ) 2 } | X 2 , r e 

p r e s e n t e d b y t h e (1) s u l p h a t e ; a n d (2) n i t r a t e , 
( lxxv) QuatertJtiocarbamides, [ P t { C S ( N H 2 ) 2 } 4 ] C l 2 — s e e x x v i . 

( lxxvi ) Bisthiocarbatrhidodiamrnines, [ P t { C S ( N H 2 ) 2 } 2 ( N H 3 ) 2 J C l 2 . 
( lxxvi i ) Bisethylpfiosphinodiamtnines, [ P t ( N H 3 ) 2 { P ( C 2 H 5 ) 3 } 2 J X 2 , r e p r e s e n t e d 

b y t h e ch lo r ide a n d i t s i somers , a n d t h e c h l o r o p l a t i n i t e . 
( lxxvi i i ) Diafnminobismethylphosphite, [ P t ( N H 3 ) 2 { P ( O C H 3 ) 3 } 2 | X 2 , r e p r e s e n t e d 

b y t h e ch lo r ide , 
( lxxix) Bispyridinedihydroocylatnines, I P t ( N H 2 O H ) 2 ( C 5 H 6 N ) 2 ] X 2 , r e p r e s e n t e d 

b y t h e c h l o r o p l a t i n i t e — s e e vii . 
( lxxx) Bismethylaminebisethylamines, [ P t ( C H 3 N H 2 ) 2 ( C 2 H 5 N H 2 ) 2 ] X 2 , r e p r e 

s e n t e d b y t h e cis- a n d t r a n s - c h l o r i d e , 
( lxxxi ) Bismethylaminebispropylavnirbes, [ P t ( C H 3 N H 2 ) 2 ( C 3 H 7 N H 2 ) 2 ] X 2 , r e p r e 

s e n t e d b y t h e c is- a n d t r a n s - c h l o r i d e , 
( lxxxi i ) Bisethylaminebispropylamines, [ P t ( C 2 H 5 N H 2 ) 2 ( C 3 H 7 N H 2 ) 2 JX2 , repre

sented, b y t h e cis- a n d t r a n s - c h l o r i d e a n d c h l o r o p l a t i n i t e . 
(Ixxxii i) Ethylenediatniriepropylenediatnines, [ P t { C 2 H 4 ( N H 2 ) } { C 3 H 6 ( N H 2 ) 2 } JX2 , 

r e p r e s e n t e d b y t h e ch lo r ide , 
( l xxx iv ) Projtylenediaminetriniethylenedianiines, [ P t { C 8 H 6 ( N H 2 ) 2 } { ( C H 2 ) 3 -

( N H 2 ) E ) ] X 2 , r e p r e s e n t e d b y t h e ch lo r ide . 
V O L . x v i . 2 A 
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( lxxxv) Bisethylaminobispyridiries, [ P t ( C 2 H B N H g ) 2 ( C 6 H 5 N ) 2 ] X 2 , r e p r e s e n t e d 
b y t h e cis- a n d t r a n s - c h l o r o p l a t i n i t e . 

( lxxxvi) Bisdimethylaniiriebispyridines, [ P t { ( C H 3 ) 2 N H } 2 ( C 5 H 5 N ) 2 J X 2 , r e p r e 
sen ted b y t h e ch lor ide a n d e h l o r o p l a t i n i t e . 

( lxxxvii) Bispyridinebisthiocarbamides, [ P t ( C 6 H 5 N ) 2 { C S ( N H 2 ) 2 } 2 J X 2 , r e p r e 
sen ted b y (1) h y d r o x i d e ; (2) ch lo r ide , 

( lxxxvii i) Bisacelonitrilotetrammines, [ P t ( N H g ) 4 ( C H 3 . C N ) 2 ] X 2 , r e p r e s e n t e d b y 
(1) t h e i somer ic ch lor ides a n d t h e c h l o r o p l a t i n i t e s ; a n d (2) t h e 
p ic ra tes . 

( lxxxix) Bisanilinebisrnethylphosphites, [ P t ( C 6 H 5 N H 2 ) 2 { P ( O C H 3 ) g } 2 ] X 2 , r e p r e 
sen ted b y t h e ch lor ide , 

(xc) Bisanilinebisethylphosphiles, [ P t ( C 6 H 5 N H 2 ) 2 { P ( O C 2 H 6 ) 3 } 2 ] X 2 , r e p r e 
sen ted b y t h e ch lor ide , 

(xci) Bistoluidinebis-methylphosphites, [ P t ( C 7 H 9 N ) 2 { P ( O C H 3 ) 3 } 2 J X 2 , r e p r e 
s e n t e d b y t h e ch lor ide , 

(xcii) Bistoluidinebisethylphosphites, LJ? t (C 7 H 9 N) 2 {P(OC 2 H 6 ) 3 } 2 ]X 2 , r e p r e 
sen ted b y t h e ch lo r ide . 

3 .—The t r i a m m i n e fami ly , or c o m p o u n d s of t h e u n i v a l e n t g r o u p [ P t A 3 X J ' . 
(i) Hydroxytriammines, [ P t ( N H 3 ) 3 ( O H ) J X , r e p r e s e n t e d b y t h e h y d r o x i d e , 

(ii) Chlorotriammines, [ P t ( N H 3 ) 3 C l ] X , r e p r e s e n t e d b y t h e ch lo r ide , 
eh lo rop la t in i t e , a n d c h l o r o p l a t i n a t e . 

(iii) Hulphatotriatnvnines, P t ( N H 3 J 3 S O 4 . 
(iv) Nitritodihydroxylammines, [ P t ( N H 3 ) ( N H 2 O H ) 2 ( N O 2 ) J X , r e p r e s e n t e d 

b y t h e chlor ide a n d e h l o r o p l a t i n i t e — s e e x . 
(v) Nilritohydroxylaminopyridinoammines, [ P t ( N H 3 ) p y ( N H 2 O H ) ( N O 2 ) ]X, 

r ep re sen t ed b y t h e ch lor ide , a n d eh lo rop l a t i n i t e , a n d n i t r i t e — s e e x . 
(vi) Nitritoethylenediaminoatnmines, [ P t ( N H 3 ) e n ( N O 2 ) J X , r e p r e s e n t e d b y 

t h e h y d r o x i d e — s e e x . 
(vii) NitritopyridinodiammineSy [ P t ( N H 3 ) 2 p y ( N O 2 ) J X , r e p r e s e n t e d b y t h e 

chlor ide a n d e h l o r o p l a t i n i t e — s e e x . 
(viii) Nilritoethylenediamvnoammine, [ P t ( N H 3 ) e n ( N 0 2 ) J X , r e p r e s e n t e d b y t h e 

eh lo rop la t i n i t e—see x . 
(ix) Nitratotriawmiries, [ P t ( N H 3 ) 3 ( N 0 3 ) J X , r e p r e s e n t e d b y t h e n i t r a t e , 
(x) Nitritotriammines, [ P t A 3 ( N O 2 ) J X , e.g. n i t r i t o t r i h y d r o x y l a m i n o c h l o r o -

p la t in i t e , [ P t ( N H 2 O H ) 3 ( N O 2 ) J P t C l 4 ; n i t r i t o d i h y d r o x y l a m i n o a m m i -
noch lo rop la t in i t e , [ P t ( N H 3 ) ( N H 2 O H ) 2 ( N O 2 ) J P t C l 4 ; n i t r i t o h y d r o x y l -
a m i n o d i a m m i n o c h l o r o p l a t i n i t e , [ P t ( N H g ) 2 ( N H 2 O H ) ( N O 2 ) J P t C l 4 ; 
n i t r i t o e t h y l e n e d i a m i n o a m m i n o c h l o r o p l a t i n i t e , [ P t ( N H 3 ) e n ( N 0 2 ) ] ~ 
P t C l 4 ; n i t r i t o p y r i d i n e d i a m m i n o c h l o r o p l a t i n i t e , [ P t ( N H 3 ) 2 p y ( N 0 2 ) J -
P tC l 4 , a n d i t s i somer ides ; n i t r i t o b i s p y r i d i n o a m m i n o c h l o r o -
p l a t i n i t e , [ P t ( N H 3 ) p y 2 ( N 0 2 ) JP tCl 4 ; n i t r i t o p y r i d i n o h y d r o x y l a m i n o -
a m m i n o c h l o r o p l a t i n i t e , [ P t ( N H 3 ) ( N H 2 O H ) p y ( N 0 2 ) J P t C l 4 , a n d i t s 
i somerides ; n i t r i t o p y r i d i n o m e t h y l a m i n o a m m i n o c h l o r o p l a t i n i t c , 
[ P t ( N H 3 ) ( C H 3 N H 2 ) P y ( N O 2 ) J P t C l 4 ; a long w i t h t h e c o m p l e x e s : 
L ( N H 3 ) 2 ( N 0 2 ) P t ( N H 2 . C H 2 . C H 2 . N H 2 ) P t ( N H 3 ) 2 ( N O ) ] P t C l 4 ; [ ( N H 3 ) -
( N H 2 O H ) (NO 2 ) P t ( N H 2 . C H 2 . C H 2 . N H 2 ) P t (NO 2 ) ( N H 2 O H ) (NH 3 ) J -
P t C l ; [ ( N H 3 ) P y ( N 0 2 ) P t ( N H 2 . C H 2 . C H 2 . N H 2 ) P t ( N 0 2 ) p y ( N H 3 ) J P t C l 4 ; 
[ ( N H 3 ) ( N H 2 O H ) ( N O 2 ) P t ( N H 2 : N H 2 ) P t ( N O 2 ) ( N H 2 O H ) ( N H 3 ) J S O 4 ; 
a n d [ ( N H 3 ) 2 ( N 0 2 ) P t ( N H 2 : N H 2 ) P t ( N O 2 ) ( N H g ) 2 J S O 4 . 

(xi) Oxalatotrianwnines, P t ( N H 3 ) 3 ( C 2 O 4 ) . 
(xii) Chloroglycinodiammines, P t ( N H 3 ) 2 ( C 2 H 6 0 2 N ) C l , r e p r e s e n t e d b y (1) 

chlor ide , a n d eh lo rop l a t i n i t e ; (2) h y d r o c h l o r i d e ; (3) h y d r o -
b r o m i d e ; a n d (4) h y d r o i o d i d e . 

(xiii) Chlorotricarbonyls, [P t (CO) 3 ClJX, r e p r e s e n t e d b y t h e c h l o r o p l a t i n a t e . 
(xiv) Ntiritoethylenediaminoamrnine, [ P t ( N H 3 ) e n ( N 0 2 ) ] X , r e p r e s e n t e d b y 

t h e ch lo r ide—see x . 
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(xv) Chlorotrimethylsulphines, LIM(CHa) 2 S) 3 Cl]X, r e p r e s e n t e d b y t h e 
c h l o r o p l a t i n a t e . 

(xvi) Chlorotrisethylsulphines, [ P t { ( C 2 H 5 ) 2 S ) 3 C l ] X , r e p r e s e n t e d b y t h e 
ch lo r ide , 

(xvii) SulpJiatotrisethylsulphines, [ P t I ( C 2 H s ) 2 S ) 3 S O 4 . 
(xviii) Nitritotrisethylsulphines, [ P t { ( C 2 H 5 ) 2 S ) 3 N 0 3 ] X , rej>resented b y t h e 

n i t r a t e , 
(xix) Sulphatobutylsulphines, [ P t { ( C 4 H 9 ) 2 S ) 3 S 0 4 ] . 
(xx) Chloroethylenesulphin.es, [ P t 2 { ( C 2 H 4 ) 2 S 2 ) 3 C l 2 ] X 2 , rej>resented b y t h e 

ch lor ide , 
(xxi) C hlorotrisethylsulphines,\^Pt{(C2H5) 2B)3Cl | X , r e p r e s e n t e d b y t h e chlor ide , 

(xxii) SulpJiatotrisethylsulphines, [P t{ (C 2 H 5 J 2 Se) 3 ]SO 4 . 
(xxiii) Chloroanilinediammines, [ P t ( N H 3 ) 2 ( 0 6 H 5 N H 2 ) C l J X , r e p r e s e n t e d b y 

t h e ch lo r ide a n d c h l o r o p l a t i n i t e . 
(xxiv) Chlorophosphaminediammine, [ P t ( N H 3 ) 2 ( C 6 H 5 N H 2 ) C l J X , r ep re sen t ed 

b y t h e d o u b l e s a l t w i t h a m m o n i u m ch lor ide , 
(xxv) Chlorocarbonyldiarnmines, [ P t ( N H 3 ) 2 ( C O ) C l | X , r e p r e s e n t e d b y t h e 

ch lo r ide , 
(xxvi ) ChloroethylsulpJiinediammines, [ P t ( N H 3 ) 2 { ( C 2 H 5 ) 2 S ) C l ] X , r ep resen ted 

b y t h e (1) ch lo r ide a n d c h l o r o p l a t i n i t e ; a n d (2) e t h y l m e r c a p t i d e . 
(xxvi i ) lodoethylenesulphinertiammines, [ P t ( N H 3 ) 2 { ( C 2 H 4 ) 2 S 2 } 1 JX, r ep re 

s e n t e d b y t h e iod ide , a n d t h e i odoch lo rop la t i n i t e . 
(xxvii i ) Chlorodiamminoethylphosphites, [ P t ( N H 3 ) 2 { P ( O C 2 H 5 ) 3 ) C l ] X , r ep re 

s e n t e d b y t h e ch lo r ide a n d t h e c h l o r o p l a t i n i t e . 
(xxix) Chlorobisanilineethylphosphite, [ P t ( C 6 H 5 N H 2 ) 2 { P ( O C 2 H 5 ) 3 ) C l ] X , re

p r e s e n t e d b y t h e ch lo r ide , 
(xxx) Chlorobistoluidineethylphosphite, [ P t ( C 7 H 9 N ) 2 { P ( O C 2 H 5 ) 3 ) C l J X , r ep re 

s e n t e d b y t h e ch lo r ide . 
4 .—The d i a m m i n e f a m i l y r e p r e s e n t e d b y t h e n u l l - v a l e n t g r o u p [ P t A 2 X 2 ] . 

(i) Diammines, [ P t ( N H 3 ) 2 X 2 ] , i l l u s t r a t e d b y v a r i o u s cis- a n d t r a n s - f o r m s 
of (1) ox ide ; (2) h y d r o x i d e ; (3) ch lo r ide a n d d o u b l e sa l t w i t h 
a m m o n i u m ch lo r ide ; (4) h y d r o x y ch lo r ide ; (5) b r o m i d e ; (6) 
iod ide ; (7) ch lo ro su lph i t e ; (8) su lph i t e -doubJe sa l t s w i t h t h e 
s u l p h i t e s of a m m o n i u m , s o d i u m , coppe r , s i lver, b a r i u m , zinc, lead , 
u r a n y l , m a n g a n e s e , coba l t , a n d n icke l , ch lo rosu lph i t e s , a n d a m m o 
n i u m ch lo rosu lph i t e s ; (9) c h l o r o h y d r o s u l p h i t e ; (10) s u l p h a t e ; 
(11) n i t r i t e , a n d n i t r i t o p l a t i n i t e ; (12) n i t r a t e ; (13) ch lorocar -
b o n a t e ; (14) t h i o c a r b o n a t e ; (15) c h l o r o t h i o c a r b o n a t e ; (16) 
o x a l a t e ; (17) c y a n i d e a n d c y a n o p l a t i n i t e ; (18) t h i o c y a n a t e a n d 
t h e d o u b l e s a l t w i t h s i lver t h i o c y a n a t e ; (19) m e r c a p t i d e s a n d 
c h l o r o m e r c a p t i d e s , i o d o m e r c a p t i d e s , a n d s u l p h a t o m e r c a p t i d e s ; 
(20) x a n t h o g e n a t e ; a n d (21) e t h y l t h i o g l y c o l a t e ; a n d n i t r a t o e t h y l -
t h i o g l y c o l a t e . 

(ii) Dihydrazines, | P t ( N 2 H 4 ) 2 X 2 ] , r e p r e s e n t e d b y t h e chlor ide , 
(iii) Ditiydroxylatnines, [ P t ( N H 2 O H ) 2 X 2 ] , r e p r e s e n t e d b y va r ious cis- a n d 

t r a n s - f o r m s of t h e (1) ox ide ; (2) h y d r o x i d e ; a n d (3) ch lor ide , 
(iv) Hydroxylaminoammines, [ P t ( N H 3 ) ( N H 2 O H ) X 2 ] , r e p r e s e n t e d b y t h e 

ch lo r ide , 
(v) Bismethylamines, [ P t ( C H 3 N H 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e (1) ch lor ide ; 

a n d (2) b r o m i d e , 
(vi) Bisethylamines, [ P t ( C 2 H 5 N H 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e cis- a n d t r a n s 

f o r m s of (1) ch lo r ide ; a n d (2) b r o m i d e , 
(vii) Bisdiethylamines, [ P t { ( C 2 H 5 ) 2 N H ) 2 C l 2 ] , a n d also a c o m p l e x w i t h 

a c e t o n e , P t C l 2 ( C 2 H 5 ) 2 N H . ( C H 3 ) 2 C O . 
(viii) Bispropylamines, [ P t ( C 3 H 7 N H 2 ) 2 X 2 ] , r e p r e s e n t e d b y (1) chlor ide ; 

a n d (2) iod ide . 

Chloroethylenesulphin.es
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(ix) Bisdimethylamines, [ P t { ( C H 3 ) 2 N H } 2 X 2 ] , r e p r e s e n t e d b y (1) ch lo r ide ; 
(2) b r o m i d e ; a n d (3) n i t r a t e , 

(x) afiy-triaminopropanes, [ P t ( N H 2 - C H 2 - C H ( N H a ) - C H 2 N H a ) 2 C l 2 ] , r e p r e 
sen t ed b y (1) ch lor ide ; (2) b r o m i d e ; (3) i o d i d e ; a n d (4) p i c r a t e ; 
a s well a s c o m p o u n d s w i t h one of t h e b a s e r e p l a c e d b y h y d r o g e n 
chlor ide , c a m p h o r s u l p h o n a t e s , oxa l i c ac id , a n d t h i o c y a n i c ac id , 

(xi) Bisanilines, [ P t ( C 6 H 5 N H 2 ) 2 X 2 ] , r e p r e s e n t e d b y (1) ch lo r ide ; (2) su l 
p h i t e a n d d o u b l e s a l t s w i t h s i lver a n d b a r i u m s u l p h i t e s ; a n d (3) 
h y d r o s u l p h i t e s . 

(xii) Bistoluidines, [ P t ( C 7 H 7 N H 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(xiii) Bisxyltdines, [ P t ( C 8 H 9 N H 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(xiv) Ethylenediamines, [ P t { C 2 H 4 ( N H 2 ) 2 } X 2 ] , r e p r e s e n t e d b y t h e cis- a n d 

t r ans - ch lo r ide , 
(xv) Propylenediamines, [ P t { C 3 H 6 ( N H 2 ) 2 } X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 

(xvi) Toluylenediamines, [ P t { C 7 H 6 ( N H 2 ) 2 } X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(xvii) m-tolytenediammiries, [ P t ( C 7 H 1 0 N 2 ) X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 

(xviii) Bispyridines, [ P t { ( C 5 H 5 N ) 2 } X 2 | , r e p r e s e n t e d b y cis- a n d t r a n s - f o r m s 
of (1) h y d r o x i d e ; (2) fluoride ; (3) ch lo r ide ; (4) b r o m i d e ; (5) 
iod ide ; (6) s u l p h i t e a n d s u l p h i t o p l a t i n i t e s ; (7) h y d r o s u l p h i t e ; 
(8) s u l p h a t e ; (9) h y d r o x y s u l p h a t e ; (10) n i t r i t e ; (11) n i t r a t e ; 
(12) c a r b o n a t e ; (13) t h i o c y a n a t e ; a n d (14) p h e n y l m e r c a p t i d e . 

(xix) Bis-2-anrino-l-acetylpyridines, [ P t ( C 7 H 8 O N 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e 
ch lo r ide . 

(xx) Bis-3-aminopyridines, [ P t ( C 5 H 6 N 2 ) 2 X 2 J , r e p r e s e n t e d b y t h e ch lo r ide , 
(xxi) Bispiperidines, [ P t ( C 5 H 1 1 N ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide . 

(xxii) Bitiquinolines, [ P t ( C 9 H 7 N ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(xxiii) Bisacetonitriles, [ P t ( C H 3 - C N ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(xxiv) Bismethylcarbylamines, [ P t ( C H 3 - N C ) 2 X 2 ] , r e p r e s e n t e d b y t h e (1) 

ch lo r ide ; a n d (2) c y a n i d e , 
(xxv) Bispropionitriles, [ P t ( C 2 H 5 - C N ) 2 X 2 ] , r e p r e s e n t e d b y t h e c y a n i d e . 

(xxvi) Bisethylcarbylamines, [ P t ( C 2 H 5 - N C ) 2 X 2 J , r e p r e s e n t e d b y t h e c y a n i d e , 
(xxvii) Bisbutylcarbylamines, [ P t ( C 4 H 9 . N C ) 2 X 2 ] , r e p r e s e n t e d b y (1) ch lo r ide ; 

a n d (2) c y a n i d e , 
(xxviii) Bisbenzonitriles, [ P t ( C 6 H 5 - C N ) 2 X 2 ] , r e p r e s e n t e d b y t h e (J) ch lo r ide 

a n d c o m p l e x e s w i t h ch lo ro fo rm, a n d b e n z e n e ; (2) b r o m i d e ; a n d 
(3) iod ide , 

(xxix) BiaphenylcarbylamineSy [ P t ( C 6 H 5 N C ) 2 X 2 ] , r e p r e s e n t e d b y (1) ch lo r ide ; 
(2) b r o m i d e ; (3) i od ide ; (4) p o l y i o d i d e ; a n d (5) n i t r i t e , 

(xxx) Bisamidoacetates, [ P t ( N H 2 - C H 2 - C O O H ) 2 X 2 ] , r e p r e s e n t e d b y (1) 
chlor ide ; (2) b r o m i d e ; a n d (3) i od ide , 

(xxxi ) Bisarnidomethylacetates, [ P t ( N H 2 - C H 2 . C O O C H 3 ) 2 X 2 J , r e p r e s e n t e d b y 
t h e ch lor ide , 

(xxxi i ) Bisamidoetkylacetates, [ P t ( N H 2 . C H 2 . C O O C 2 H 5 ) 2 X 2 ] , r e p r e s e n t e d b y 
(I) ch lor ide ; a n d (2) b r o m i d e . 

(xxxiii) Bisamidoacetals, [ P t ( N H 2 . C H 2 . C H ( O C 2 H 5 ) 2 } 2 X 2 ] , r e p r e s e n t e d b y t h e 
chlor ide . 

(xxx iv ) BistJiioacetamides, [ P t ( C H 3 . C S . N H 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e c h l o r i d e . 
( x x x v ) Bisthiocarbamides, [ P t { C S ( N H 2 ) 2 } 2 X 2 J , r e p r e s e n t e d b y t h e ch lo r ide . 

(xxxv i ) Dicarbonyls, [ P t ( C O ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(xxxvi i ) Diphosgenes, [ P t ( C O C l 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 

(xxxvi i i ) Bisdimethylsulphines, [ P t { ( C H 3 ) 2 S } 2 X 2 ] , r e p r e s e n t e d b y cis- a n d t r a n s 
fo rms of (1) h y d r o x i d e ; (2) ch lo r ide , c h l o r o p l a t i n i t e , a n d a c o m p l e x 
w i t h ch lo roform ; (3) b r o m i d e ; (4) i od ide ; (5) s u l p h a t e ; (6) 
n i t r i t e ; (7) n i t r a t e ; (8) p h o s p h a t e ; (9) b o r a t e ; (10) c a r b o n a t e ; 
( I I ) c y a n i d e ; (12) t h i o c y a n a t e ; (13) n i t r o p r u s s i d e ; and (14) 
c h r o m a t e . 
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( x x x i x ) Bisdiethylsulphines, [ P t ( ( C 2 H 5 ) 2 S } 2 X 2 J , r e p r e s e n t e d b y c i s - a n d t r a n s 
f o r m s of (1) h y d r o x i d e ; (2) c h l o r i d e a n d c h l o r o p l a t i n i t e ; (3) 
b r o m i d e ; (4) i o d i d e ; (5) s u l p h a t e ; (6) n i t r i t e ; (7) n i t r a t e ; (8) 
p h o s p h a t e ; (9) o x a l a t e ; (1O) c h r o m a t e ; a n d (11) d i e h r o m a t e . 

(xl) Methylelhylsulphines, [ P t I ( C H 3 ) ( C 2 H s ) S ) 2 X 2 ] , r e p r e s e n t e d b y t h e 
i o d i d e , 

(xl i) ZHethylaminoethylsulphines, [ P t ( C 2 H 5 ) 2 S . ( C 2 H 5 ) 2 N H J X 2 , r e p r e s e n t e d 
b y t h e c h l o r i d e , 

(xli i) Sisdipropylsulphin.es, [ P t ( ( C 3 H 7 ) 2 S } 2 X 2 J , w i t h n o r m a l a n d i s o - p r o p y l 
c i s - a n d t r a n s - f o r m s of (1) h y d r o x i d e ; (2) c h l o r i d e , d o u b l e s a l t s 
w i t h m e r c u r i c , s t a n n o u s , a n d p l a t i n o u s c h l o r i d e , a n d h y d r o x y -
c h l o r i d e ; (3) b r o m i d e ; (4) i o d i d e a n d i o d o p l a t i n i t e ; (5) c h l o r o -
i o d i d e ; (6) s u l p h a t e ; (7) t h i o s u l p h a t e ; (8) n i t r i t e ; (9) n i t r a t e a n d 
h y d r o x y n i t r a t e ; (1O) o x a l a t e ; (11) c y a n i d e ; (12) t h i o c y a n a t e ; 
a n d (13) c h r o m a t e . 

(xli i i) Bisbutylsulphines, [ P t ( ( C 4 H 9 ) 2 S } 2 X 2 ] , r e p r e s e n t e d b y t h e n o r m a l , i so- . 
a n d s e c o n d a r y b u t y l c i s - a n d t r a n s - f o r m s of (1) h y d r o x i d e ; (2) 
c h l o r i d e a n d c o m p l e x e s w i t h c h l o r o f o r m a n d w i t h c a r b o n d i s u l -
p h i d e ; (3) b r o m i d e ; (4) i o d i d e ; (5) s u l p h i d e ; (6) s u l p h a t e ; 
(7) n i t r i t e ; (8) n i t r a t e ; (9) c h l o r o n i t r a t e ; a n d (1O) c h r o m a t e . 

(x l iv ) Bis-iso-amylsulphines, [ P t I ( C 5 H 1 J ) 2 S I 2 X 2 J , r e p r e s e n t e d b y t h e (1) 
c h l o r i d e ; a n d (2) i o d i d e , 

(x lv ) Bisbenzylsulpkines, [ P t ( C 6 H 5 . C H 2 ) 2 S } 2 X 2 J , r e p r e s e n t e d b y (1) c h l o r i d e , 
a n d a c o m p l e x w i t h c h l o r o f o r m ; (2) b r o m i d e , a n d c o m p l e x e s w i t h 
e t h y l a l c o h o l , a n d w i t h c h l o r o f o r m ; (3) i o d i d e ; (4) s u l p h a t e - (5) 
n i t r i t e a n d c o m p l e x w i t h c h l o r o f o r m ; a n d (6) h y d r o x y n i t r a t e . 

(x lv i ) Ethylenedisulphines, [ P t ( ( C 2 H 4 ) 2 S 2 } X 2 J , r e p r e s e n t e d b y (1) h y d r o x i d e ; 
(2) c h l o r i d e ; (3) b r o m i d e ; (4) i o d i d e ; (5) s u l p h a t e ; (6) h y d r o x y -
s u l p h a t e ; (7) n i t r i t e ; (8) n i t r a t e ; (9) o x a l a t e ; (1O) c y a n i d e ; 
(11) t h i o c y a n a t e ; (12) c h r o m a t e ; a n d (13) p e r m a n g a n a t e . 

(x lv i i ) Divriethyldilhioethylerieglycols, [ P t ( C H 3 . S . C 2 H 4 . S . C H 3 ) X 2 ] , r e p r e s e n t e d 
b y (1) c h l o r i d e ; a n d (2) n i t r a t e , 

(x lvi i i ) Diethyldithioethyleneglycols, [ P t ( C 2 H 5 - S - C 2 H 4 - S - C 2 H 5 ) X 2 ] , r e p r e s e n t e d 
b y (1) c h l o r i d e ; (2) b r o m i d e ; (3) n i t r i t e ; a n d (4) n i t r o p r u s s i d e . 

(x l ix ) JDipropylthioefhyleneglycols, [ P t ( C 3 H 7 - S - C 2 H 4 S - C 3 H 7 ) X 2 J , r e p r e s e n t e d 
h y (1) c h l o r i d e ; a n d (2) n i t r i t e . 

(1) Dibutylthioethyleneglycols, [ P t ( C 4 H 9 - S - C 2 H 4 - S - C 4 I I 0 ) X 2 ) , r e p r e s e n t e d 
D y (1) c h l o r i d e ; a n d (2) n i t r i t e . 

(Ii) Diethylpropylenesulphines, P t ( C 2 H 5 . S . C 3 H 6 . S - C 2 H 5 ) X 2 J , r e p r e s e n t e d 
b y (1) c h l o r i d e ; a n d (2) n i t r i t e , 

(lii) Dipropylpropylenesulphines, [ P t ( C 3 H 7 . S . C 3 H 6 . S . C 3 H 7 ) X 2 J , r e p r e s e n t e d 
b y t h e c h l o r i d e , 

(liii) Z > ^ A y W i « * i o ^ d ^ y f o t J p A w e « , [ P t ( C 2 H 5 . S . C H 8 . C H ( O H ) . C H 2 . S . C 2 H 6 ) -
X 2 J , r e p r e s e n t e d b y (1) c h l o r i d e ; a n d (2) n i t r a t e , 

( l iv) Bisethylthioglycollic acid, [ P t ( C H 2 . S - C 2 H 5 . C O O H ) 2 X 2 J, r e p r e s e n t e d 
b y t h e c i s - a n d t r a n s - f o r m s of t h e c h l o r i d e . 

(Iv) BisethylmethyUkioglycollate, [ P t ( C H 2 . S . C 2 H 5 . C O O C H 3 ) 2 X 2 J , r e p r e 
s e n t e d b y (1) t h e c i s - a n d t r a n s - f o r m s of t h e c h l o r i d e , a n d (2) 
o x a l a t e , 

( lvi) Bisthioglycollic acid, [ P t ( S ( C H 2 . C O O H ) 2 } 2 X 2 J , r e p r e s e n t e d b y (1) 
c h l o r i d e ; (2) b r o m i d e ; (3) i o d i d e , a n d a c o m p l e x w i t h t h e p o t a s 
s i u m s a l t ; (4) c y a n i d e ; a n d (5) t h i o c y a n a t e . 

( lvi i) Bis sodiumthiogly collate, [ P t ( S ( C H 2 . C O O N a ) 2 J 2 X 2 ] , r e p r e s e n t e d b y t h e 
n i t r i t e , 

( lvi i i) B ispotassiu^ntkioglycollate, [ P t ( S ( C H 2 . C O O K ) 2 J 2 X 2 ] , r e p r e s e n t e d b y 
(1) c h l o r i d e ; (2) b r o m i d e ; a n d (3) i o d i d e . 

Sisdipropylsulphin.es
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(Hx) Bisbariumthioglycollate, [ P t ( S ( C H 2 - C O O ) 2 B a ) 2 X 2 ] , r e p r e s e n t e d b y t h e 
chlor ide . 

(Lx) Bismethylthioglycollate, [P t (S (CH 2 -COOCHa) 2 ) J 2 X 2 I , r e p r e s e n t e d b y t h e 
chlor ide . 

(Ixi) Biselhylthioglycollate, [ P t ( S ( C H 2 . C O O C 2 H 5 ) 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e 
chlor ide , 

(lxii) Ethylenethioglycollic acid, [ P t ( C 2 H 4 ( S - C H 2 - C O O H ) 2 ) X 2 ] , r e p r e s e n t e d 
b y t h e ch lor ide . 

(Ixiii) Ethylenepotassiumthioglycollate, [ P t ( C 2 H 4 ( S - C H 2 - C O O K ) 2 ) X 2 ] , r e p r e 
sen ted b y t h e ch lo r ide , 

(lxiv) Bisdiethylselenines, [ P t ( ( C 2 H 5 ) 2 S e ) 2 X 2 ] , r e p r e s e n t e d b y cis- a n d 
t r a n s - f o r m s of (1) ch lo r ide a n d d o u b l e s a l t s w i t h m e r c u r i c a n d 
p l a t i n o u s ch lo r ides ; (2) b r o m i d e a n d t h e b r o m o p l a t i n i t e ; (3) 
e h l o r o b r o m i d e ; (4) iod ide ; (5) ch lo ro iod ide ; (6) b r o m o i o d i d e ; 
(7) s u l p h a t e ; (8) n i t r i t e ; (9) n i t r a t e ; (10) t h i o c y a n a t e ; a n d (11) 
ch r o rna te , 

( lxv) Bis phosphorous acid, [ P t ( P ( O H ) 3 ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide . 
(Ixvi) Bisphosphorustrichloride, [ P t ( P C l 3 ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 

(lxvii) Bisph-osphorvustribromide, [ P t ( P B r 3 ) 2 X 2 | , r e p r e s e n t e d b y t h e b r o m i d e , 
(lxviii) Bistrimethylphosphines, [ P t ( P ( C H 3 ) 3 ) 2 X 2 ] , r e p r e s e n t e d b y t h e cis- a n d 

t r an s - ch lo r i de s . 
(Ixix) BislriethylpTiosphines, | P t ( P ( C 2 H 5 ) 3 ) 2 X 2 ] , r e p r e s e n t e d by t h e cis- a n d 

t r ans - ch lo r ide s , a n d a c o m p l e x w i t h p h e n y l m e r c a p t i d e . 
( lxx) Bistrimethylphosphite, [ P t ( P ( O C H 3 ) 3 ) 2 X 2 ] , r e p r e s e n t e d b y t h e (1) 

ch lo r ide ; a n d (2) b r o m i d e , 
(lxxi) Bistriethylphosphite, [ P t ( P ( O C 2 H 5 ) 3 ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 

(lxxii) Bistriphenylphosphite, [ P t ( P ( O C 6 H 5 ) 3 ) 2 X 2 J , r e p r e s e n t e d b y t h e 
ch lor ide . 

(Ixxiii) Bis silver phosphite, [ P t ( P ( O Ag) 3 } 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
( lxxiv) Bistriethylarsines, [ P t ( A s ( C 2 H 5 ) 3 ) 2 X 2 J, r e p r e s e n t e d b y t h e . cis- a n d 

t r ans - ch lo r ide s , 
( lxxv) Bistriethylstibines, [ P t ( S b ( C 2 H 5 ) 3 ) 2 X 2 J , r e p r e s e n t e d b y t h e ch lo r ide . 

(Ixxvi) Bisaceta'mides, [ P t ( N H 2 . C O . C H 3 J 2 X 2 ] . 
( lxxvii) Bisamidoacetate, [ P t ( N H 2 . C H 2 . C 0 2 ) 2 ] . 

( lxxvii i) Bis-(x-a*n.idoproprionate, [ P t ( N H 2 . C H 3 . C H . C 0 2 ) 2 ] . 
( lxxix) Bisniethylethylglyoxitnine, [ P t ( N O . C . C 2 H 5 C H 3 . 0 . N O H ) 2 ] . 

( lxxx) Bismethylpropylglyoximine, [ P t ( N O : C . C 3 H 7 C H 3 . 0 . N O H ) 2 ] . 

( lxxxi) Bismethyl-iso-butylglyoximine, [ P t ( N O : C C 4 H 9 C H 3 - C N O H ) 2 ] . 

( lxxxii) Bisdiphenylglyoximine, P t ( N O : C . C 6 H 5 C 6 H 6 . C . N O H ) 2 ] . 

( lxxxiii) Biselhylthioglycolate, [ P t ( C O 2 . C H 2 . S . C 2 H 5 ) 2 ] , r e p r e s e n t e d b y t h e cis-
a n d t r a n s - f o r m s , 

( lxxxiv) C A / o r o 6 i s c ^ y ^ * o ^ c o Z Z a t e , [ P t ( H C 0 2 . C H 2 . S . C 2 H 5 ) ( C 0 2 . C H 2 S . C 2 H 5 ) C l ] . 
( Ixxxv) Nitratoethylthioglycollatoammines, [ P t ( N H 3 ) ( C 0 2 . C H 2 . S . C 2 H 5 ) ( N O 3 ) ] . 

( lxxxvi) Bisdiphenylthioglycolate, [ P t ( C 0 2 . C H 2 . S . C 6 H 5 ) 2 ] . 
( lxxxvi i ) Ethylenethioglycollate, [ P t ( C 2 H 4 ( S . C H 2 . C 0 2 ) 2 ) ] . 

( lxxxvi i i ) Bisethylenethioglycollate, [ P t ( C 2 H 4 ( S . C H 2 . C O 2 ) 2 ) 2 X 2 ] , r e p r e s e n t e d b y 
t h e ac id a n d t h e s o d i u m sa l t , 

( lxxxix) Bisthiodiglycollate, [ P t ( S ( C H 2 C O O H ) 2 ) 2 ] , r e p r e s e n t e d b y (1) ac id ; a n d 
t h e sa l t s ; (2) m e t h y l ; (3) p o t a s s i u m ; (4) s o d i u m ; (5) s i lver ; 
(6) c a l c i u m ; a n d (7) b a r i u m , 

(xc) J B ^ A i o < 7 Z y c o ? ^ e , [ P t ( S ( C H 2 C O O R ) 2 ) ( R O . C O . C H 2 S . C H 2 C O O R ) X ] , r e p r e -
s e n t e d b y (1) h y d r o c h l o r i d e a n d t h e p o t a s s i u m s a l t ; (2) h y d r o -
b r o m i d e a n d t h e p o t a s s i u m a n d b a r i u m s a l t s ; (3) h y d r o i o d i d e , a n d 
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t h e p o t a s s i u m s a l t ; (4) h y d r o s u l p h i t e a n d t h e p o t a s s i u m a n d s o d i u m 
s a l t s ; (5) h y d r o n i t r i t e a n d t h e s o d i u m s a l t ; (6) h y d r o c y a n i d e a n d 
t h e p o t a s s i u m s a l t ; (7) h y d r o t h i o c y a n a t e . 

(xci ) Bisocanthogenates, [ P t ( S . C S . O C 2 H g ) 2 X 2 J . 
(xci i ) Dithiocyanates, [ P t A 2 ( S C N ) 2 ] , e.g. dithiocyanatodiammine* [ P t ( N H 3 ) 2 -

( S C N ) 2 ] , w i t h c i s - a n d t r a n s - f o r m s , a n d a c o m p l e x w i t h s i l ve r 
n i t r a t e ; dithiocyanatobispyridine, I P t P y 2 ( S C N ) 2 ] ; a n d dithio-
cyanatoethylenediamine, [ P t e n ( S C N ) 2 ] . 

(xci i i ) HydroxyZamineammines, [ P t ( N H 3 ) ( N H 2 O H ) X 2 ] , r e p r e s e n t e d b y t h e 
c h l o r i d e , 

( x c i v ) Dinitrito-complexes, [ P t A 2 ( N 0 2 ) 2 ] , e.g. d i n i t r i t o d i h y d r o x y l a m i n e , 
[ P t ( N H 2 O H ) 2 ( N 0 2 ) 2 J , a n d i t s i s o m e r i d e s ; d i n i t r i t o d i a m m i n e , 
[ P t ( N H 3 ) 2 ( N 0 2 ) 2 ] ; d i n i t r i t o h y d r o x y l a m i n o a m m i n e s , [ P t ( N H 3 ) -
( N H 2 O H ) ( N 0 2 ) 2 J ; d i n i t r i t o p y r i d i n o a m m i n e , [ P t ( N H 3 ) p y ( N 0 2 ) 2 J ; 
d i n i t r i t o h y d r o x y l a m i n o p y r i d i n e , [ P t ( N H 2 O H ) p y ( N 0 2 ) 2 j ; d i n i t r i t o -
e t h y l e n e d i a m i n e , [ P t e n ( N 0 2 ) 2 ] . 

( x c v ) Chloronitrito-comple&es, [ P t A 2 ( N O 2 ) C l ] , e.g. c h l o r o n i t r i t o d i h y d r o x y l -
a m i n e , [ P t ( N H 2 O H ) 2 ( N O 2 ) C l ] ; c h l o r o n i t r i t o h y d r o x y l a m i n o a m -
m i n e , [ P t ( N H 3 ) ( N H 2 O H ) ( N O 2 ) C l J ; c n l o r o n i t r i t o h y d r o x y l a m i n o -
p y r i d i n e , [ P t p y ( N H 2 O H ) ( N 0 2 ) C l J ; c h l o r o n i t r i t o p y r i d i n o a m i n i n e , 
[ P t ( N H 3 ) Py(NO 2 )C 1 I ] ; c h l o r o n i t r i t o e t h y l e n e d i a m i n e , [ P t e n ( N 0 2 ) -
CJ] ; a n d c h l o r o n i t r i t o d i a m m i n e , [ P t ( N H 3 ) 2 ( N 0 2 ) C ] |. 

( x c v i ) Ethylamineammines, [ P t ( N H 3 ) ( C 2 H 5 N H 2 ) X 2 J , r e p r e s e n t e d b y t h e 
(1) c h l o r i d e ; (2) b r o m i d e ; a n d (3) i o d i d e , 

(xcv i i ) Diftiethylarnineanimines, [ P t ( N H 3 ) ( ( C H 3 ) 2 N H ) X 2 J , r e p r e s e n t e d b y t h e 
b r o m i d e , 

(xcvi i i ) Uimethylanilinoamnnines, P t ( N H 3 ) (( C H 3 ) 2 [ C 6 H 5 N ) C 1 2 ] . 
( xc ix ) Anilineatnmines, [ P t ( N H 3 ) ( C 2 H 5 N H 2 ) X 2 ] , r e p r e s e n t e d b y t h e i o d i d e , 

(c) PyridinecLmmines, [ P t ( N H 3 ) ( C 5 H 5 N ) X 2 I , r e p r e s e n t e d b y t h e c i s - a n d 
t r a n s - f o r m s of t h e c h l o r i d e ; a n d (2) t h e h y d r o s u l p h i t o c h l o r i d e . 

(ci) His-m-tolylenediamtTies, [ P t ( C 7 H 1 0 N 2 ) 2 JX 2 , r e p r e s e n t e d b y (1) 
c h l o r i d e ; (2) s u l p h a t e ; a n d (3) d i t h i o n a t e . 

(cii) EthyleneamVniries, [ P t ( N H 3 ) ( C 2 H 4 ) X 2 I , r e p r e s e n t e d b y t h e c h l o r i d e , 
(ciii) Ethylsulphineavrhmines, [ P t ( N H 3 ) ( ( C 2 H 5 ) 2 S ) X 2 , rex>resented b y t h e 

c i s - a n d t r a n s - f o r m s of t h e i o d i d e , 
(c iv) Ethylatninehydroxyla?nines, [ P t ( N H 2 O H ) ( C 2 H 5 N H 2 ) X 2 ] , r e p r e s e n t e d 

b y t h e o x i d e , 
(cv) JPyridinehydroxylamines, [ P t ( N H 2 O H ) ( C 5 H 5 N ) X 2 ] , r e p r e s e n t e d b y t h e 

c h l o r i d e , 
(cvi) Ethylenediethylamines, [ P t ( C 2 H 4 ) ( ( C 2 H 5 J 2 N H ) X 2 ] , r e p r e s e n t e d b y t h e 

c h l o r i d e , 
(cvi i ) Ethyleneanilines, [ P t ( C 6 H 5 N H 2 ) ( C 2 H 4 ) X 2 ] , r e p r e s e n t e d b y t h e c h l o r i d e , 

(cvi i i ) AnUinetrimethylphosphite, [ P t ( C 6 H 5 N H 2 ) ( P ( O C H g ) 2 ) X 2 ] , r e j>resen ted 
b y t h e c h l o r i d e , 

(cix) Anilinetriethylphosphite, [ P t ( C 6 H 5 N H 2 ) { P ( O C 2 H 5 ) 3 } X 2 ] , r e p r e s e n t e d 
b y t h e c i s - a n d t r a n s - f o r m s of (1) c h l o r i d e ; a n d (2) b r o m i d e , 

(ex) ToluidinetrimethylphospJiite, [ P t ( C 7 H 7 N H 2 { P ( O C H 3 ) 3 } X 2 J , r e p r e s e n t e d 
b y t h e c h l o r i d e , 

(cxi ) Toluidinetriethylphosphate, [ P t ( C 7 H 7 N H 2 ) ( P ( O C 2 H g ) 3 ) X 2 J , r e p r e s e n t e d 
b y (1) h y d r o x i d e ; (2) c i s - a n d t r a n s - f o r m s of t h e c h l o r i d e ; a n d 
(3) h y d r o x y c h l o r i d e . 

(cxi i ) Pyridines, P t C l 2 ^ C 5 H 1 1 N . 
(cxi i i ) Ethylenediarninebisethylenes, [ P t 2 e n ( C 2 H 4 ) 2 X 4 ] , r e p r e s e n t e d b y t h e 

c h l o r i d e , 
( cx iv ) Carbonylphenylhydrazines, [ P t ( C 6 H 5 - N 2 H 3 ) ( C O ) X 2 ] , r e p r e s e n t e d b y 

t h e c h l o r i d e . 



36O I N O R G A N I C A N D T H E O R E T I C A L C H E M I S T R Y 

(cxv) Pyridinepiperidines, [ P t ( C 5 H 5 N ) ( C 5 H 1 1 N ) X 2 ] , r e p r e s e n t e d b y t h e 
chlor ide , 

(cxvi) Carbonylpyridines, [ P t ( C 5 H 5 N ) ( C O ) X 2 ] , r e p r e s e n t e d b y (1) ch lo r ide ; 
a n d (2) b r o m i d e , 

(cxvii) Pyridineethylsulphines, [ P t ( C 5 H 5 N ) ( ( C 2 H 5 ) 2 S ) X 2 ] , r e p r e s e n t e d b y t h e 
cis- a n d t r a n s - f o r m s of t h e ch lo r ide , 

(cxviii) Pyridineethylselenines, [ P t ( C 5 H 5 N ) { ( C 2 H 5 ) 2 S e } X 2 ] , r e p r e s e n t e d b y (1) 
c h l o r i d e ; (2) b r o m i d e ; (3) i o d i d e ; (4) s u l p h a t e ; a n d (5) n i t r a t e , 

(cxix) Pyridinetnethylphosphite, [ P t ( C 5 H 5 N ) ( P ( O C 2 H 5 ) 3 ) X 2 ] , r e p r e s e n t e d b y 
t h e cis- a n d t r ans - ch lo r ide , 

(cxx) Phospftorolrianilidephosphoroxyanilide, [ P t ( P ( C 6 H 6 N ) 3 ) ( P O ( C 6 H 6 N ) ) -
X 2 J , r e p r e s e n t e d b y t h e h y d r o x y ch lor ide , 

(cxxi) Phosphorotritoluididephosphoroxytoluidide, [ P t ( P ( C 7 H 8 N ) 3 ) -
( P O ( C 7 H 8 N ) ) X 2 I , r e p r e s e n t e d b y t h e h y d r o x y c h l o r i d e . 

(cxxii) Carbonylethylenes, [ P t ( C 2 H 4 ) ( C O ) X 2 ] , r e p r e s e n t e d b y t h e ch lor ide , 
(cxxiii) Ethylenetriethylphosphite, [ P t 2 ( C 2 H 4 ) ( P ( O C 2 H 5 ) 3 ) 2 X 4 J, r e p r e s e n t e d b y 

t h e chlor ide , 
(cxxiv) Carbonyltriethylphossphile, [ P t ( C O ) ( P ( O C 2 H 5 ) 3 ) X 2 ] , r e p r e s e n t e d b y t h e 

ch lor ide , 
(exxv) Methylethylsulphines, [ P t ( ( C H 3 ) 2 S ) ( ( C 2 H 5 ) 2 S ) X 2 J , r e p r e s e n t e d b y t h e 

ch lor ide , 
(exxvi) Ethylpropylsulphines, [ P t ( ( C 2 H 5 ) 2 S ) ( ( C 3 H 7 ) 2 S ) X 2 ] , w i t h n o r m a l a n d 

i so -propy l (1) ch lor ide ; (2) b r o m i d e ; (3) iod ide ; (4) s u l p h a t e ; 
a n d (5) n i t r i t e , 

(exxvii) Ethylbutylsulphines, [ P t ( ( C 2 H 5 ) 2 S ) ( ( C 4 H 9 ) 2 S ) X 2 ) , r e p r e s e n t e d b y (1) 
ch lor ide a n d c o m p l e x w i t h ch lo ro fo rm ; a n d (2) iod ide , 

(exxvii i) n-Propyl-i-jrropylsulphines, [ P t ( ( C 3 H 7 ) 2 S ) X 2 ] , r e p r e s e n t e d b y t h e 
iodide , 

(exxix) Penzylsulphines, P t C l 2 . 2 ( C H 2 . C 6 H 5 ) 2 S . 
(exxx) Diethylenedisulphines, P t C l 2 . ( C 2 H 4 ) 2 S 2 . 

(exxxi) Ethylsulphineethylselenines, [ P t ( ( C 2 H 5 ) 2 S } { ( C 2 H 5 ) 2 S e ) X 2 J , r e p r e s e n t e d 
b y (1) cis- a n d t r a n s - f o r m s of t h e ch lo r ide a n d c h l o r o p l a t i n i t e ; 
(2) b r o m i d e ; (3) c h l o r o b r o m i d e ; (4) iod ide ; (5) ch lo r iod ide ; 
(6) s u l p h a t e ; (7) n i t r i t e ; (8) n i t r a t e ; a n d (9) c h l o r o n i t r a t e . 

(exxxii) Phosphorohydroxytriethylphosphite, [ P t ( P ( O H ) 3 ) ( P ( O C 2 H 5 ) 3 ) X 2 J , r e 
p r e s e n t e d b y t h e ch lor ide , 

(exxxii i) Phosphorochloridetriethylphosphite, [ P t ( P C l 3 ) ( P ( O C 2 H 5 ) 3 ) X 2 ] , r e p r e 
sen ted b y t h e ch lor ide , 

(exxxiv) Trivnethylphosphitetriethylphosphite, [ P t ( P ( O C H 3 ) 3 ) ( P ( O C 2 H 5 ) 3 ) X 2 ] , r e 
p r e s e n t e d b y t h e ch lor ide . 

5 .—The m o n a m m i n e f a m i l y of t h e t y p e [ P t A X 2 ] 2 , a n u l l - v a l e n t g r o u p . 
(i) Ammines, [ P t ( N H 3 ) X 2 J 2 , r e p r e s e n t e d b y (1) ch lor ide ; (2) ch loro-

m e r c a p t i d e a n d c h l o r o m e r c a p t i d e p l a t i n i t e ; (3) i o d o m e r c a p t i d e ; 
(4) p y r o t h i o c a r b o n a t e ; a n d (5) t h i o c y a n a t e . 

(ii) Hydroxylamines, [ P t ( N H 2 O H ) X 2 J 2 , r e p r e s e n t e d b y t h e h y d r o x i d e , 
(iii) Ethylamines, [ P t ( C 2 H 5 N H 2 ) X 2 J 2 , r e p r e s e n t e d b y t h e ch lor ide , 
(iv) Pyridines, [ P t ( C 5 H 5 N ) X 2 J 2 , r e p r e s e n t e d b y t h e chlor ide , 
(v) Thiocarbamides, [ P t ( C S ( N H 2 ) 2 ) X 2 ] 2 , r e p r e s e n t e d b y t h e ch lor ide , 

(vi) Phosphor otrianiltdes, [ P t ( P ( C 6 H 6 N ) 3 ) X 2 J 2 , r e p r e s e n t e d b y t h e h y d r o x y 
chlor ide . 

(vii) Phosphorotritoluidides, [ P t ( P ( C 7 H 8 N ) 3 ) X g ] 2 , r e p r e s e n t e d b y t h e h y 
d roxych lo r ide . 

(viii) Ethylenes, [ P t ( C 2 H 4 ) X 2 ] 2 , r e p r e s e n t e d b y t h e ch lor ide , 
(ix) Carbonyls, [ P t ( C O ) X 2 J 2 , r e p r e s e n t e d b y t h e (1) o x i d e ; (2) c h l o r i d e ; 

(3) b romide ; (4) iod ide ; (5) su lph ide ; (6) h y d r o s u l p h i d e ; 
(7) c y a n i d e ; a n d (8) ch lo rov iny l . 



P L A T I N U M 361 

(x) Oxymesityls, [ P t ( C 6 H 1 0 0 ) X 2 ] 2 , r e p r e s e n t e d b y t l ie ch lor ide , 
(xi) Ethylsulphines, [ P t ( ( C 2 H 5 ) 2 S ) X 2 ] 2 , r e p r e s e n t e d b y (1) chlor ide ; (2) 

e t h y l m e r c a p t a n ; a n d (3) c h l o r o e t h y l m e r c a p t a n . 
(xii) Phosphorohydroxidest [ P t ( P ( O H ) 3 ) X 2 I 2 , r e p r e s e n t e d b y t h e (1) ch lor ide ; 

a n d (2) c h l o r o p h o s p h i t e . 
(xiii) Phosphorochlorides, [ P t ( P C l 3 ) X 2 I 2 , r e p r e s e n t e d b y t h e ch lor ide a n d 

c h l o r o p l a t i n i t e . 
(xiv) Phosphorobrovnid.es, [ P t ( P B r 3 ) X 2 ] 2 , r e p r e s e n t e d b y t h e b romide . -
(xv) Trimethylphosphites, [ P t { P ( O C H 3 ) 3 } X 2 J 2 , r e p r e s e n t e d b y t h e ch lor ide , 

(xvi) Triethylphosphites, [ P t ( P ( O C 2 H 5 ) 3 ) X 2 ] 2 , r e p r e s e n t e d b y (1) h y d r o x i d e ; 
(2) ch lor ide a n d c h l o r o p l a t i n i t e ; (3) b r o m i d e ; (4) n i t r a t e ; a n d 
(5) c h l o r o n i t r a t e . 

(xvii) Tripropylphosphites, [ P t { P ( O C 3 H 7 ) 3 } X 2 ] 2 , r e p r e s e n t e d b y t h e ch lor ide , 
(xviii) Allylphosphites, [ P t ( P ( O H ) 2 ( O C 3 H 5 ) ) X 2 ] 2 , r e p r e s e n t e d b y t h e ch lor ide , 

(xix) Potassiumphosphites, [ P t ( P ( O K ) 3 ) X 2 ] 2 , r e p r e s e n t e d b y t h e ox ide , 
(xx) Sodiwmphosphites, [ P t ( P ( O N a ) 3 ) X 2 ] 2 , r e p r e s e n t e d b y t h e ox ide , 

(xxi) Silverphosphites, [ P t ( P ( O A g ) 3 ) X 2 I 2 , r e p r e s e n t e d b y t h e ch lor ide , a n d 
p h o s p h o c h l o r i d e . T h e r e is a lso [P t (P(OH)(OAg) 2 )CU 2 I 2 . 

(xxii) Z,eadphosphites, [ P t ( P 2 ( O 2 P b ) 3 ) X 2 I 2 , r e p r e s e n t e d b y t h e ch lor ide , 
(xxiii) Oxycacodyls, [ P t ( A s 2 ( C H 3 ) 4 0 ) X 2 J 2 , r e p r e s e n t e d b y (1) ch lo r ide ; (2) 

b r o m i d e ; (3) i od ide ; (4) s u l p h a t e ; a n d (5) n i t r a t e . 
6 .—The m o n a m m i n e f a m i l y of t h e t y p e [ P t A X 3 ) ' , a u n i v a l e n t ac idic g r o u p . 

(i) Triehloroammines, [ P t ( N H 3 ) C l 3 J R , r e p r e s e n t e d b y (1) ac id ; (2) 
a m m o n i u m ; (3) p o t a s s i u m ; (4) s i lver ; a n d (5) p l a t i n o u s t e t r a m m i n e . 

(ii) Trichlorotrimethylami?res, [ P t ( ( C H 3 ) 3 N ) C l 3 ] R , r e p r e s e n t e d b y al lyl sa l t , 
(iii) Trichloroethylarndnes, [ P t ( ( C 2 H 5 ) N H 2 ) C l 3 ] R , r ep re sen t ed b y (1) p o t a s 

s i u m ; a n d (2) p l a t i n o u s t e t r a m m i n e sa l t s , 
(iv) Trichloroallylamines, [ P t ( ( C 3 H 5 ) N H 2 ) C l 3 ] R , r e p r e s e n t e d b y t h e acid, 
(v) Trichloroethylallylamincs, | P t ( ( C 2 H 5 ) ( C 3 H 5 ) N H ) C l 3 ] R , r e p r e s e n t e d b y 

t h e acid , 
(vi) Trichlorodiethylallylamines, [ P t ( ( C 2 H 5 ) 2 ( C 3 H 5 ) N ) C l 3 ] R , r e p r e s e n t e d b y 

t h e ac id , 
(vii) Trichlorodipropylallylanrines, [ P t ( ( C 3 H 7 ) 2 ( C 3 H 5 ) N ) C l 3 ] R , r e p r e s e n t e d 

b y t h e ac id , 
(viii) Trinitritololuidines, [ P t ( C 7 H 9 N ) ( N 0 2 ) 3 ] R , r e p r e s e n t e d b y t h e to lu id ine 

sa l t , 
(ix) Hexachloroethylenediarniries, [ P t 2 ( N H 2 - C 2 H 4 - N H 2 ) C l 6 J R 2 , r e p r e s e n t e d 

b y t h e e t h y l e n e d i a m i n e sa l t , 
(x) Trichloropyridines, [ P t ( C 5 H 5 N ) C l 3 ] R , r e p r e s e n t e d b y t h e (1) a m m o 

n i u m ; (2) p y r i d i n e ; (3) p o t a s s i u m ; (4) r u b i d i u m ; (5) ca\s ium ; and 
(6) p l a t i n o u s t e t r a m m i n e sa l t s . 

(xi) Dichlorarn.idoacetates, [ P t ( N H 2 . C H 2 . C O O ) C l 2 ] R , r e p r e s e n t e d b y t h e 
p o t a s s i u m sa l t , 

(xii) Dichloroatnidopropionates, [ P t ( N H 2 . C H 3 . C H . C O O ) C l 2 |R , r ep r e sen t ed 
b y t h e p o t a s s i u m sa l t , 

(xiii) Trichlorothiocarbamides, [ P t ( C S ( N H 2 ) 2 ) C l 3 ] R , r e p r e s e n t e d b y t h e ac id , 
a n d t h e t h i o c a r b a m i d e sa l t s , 

(xiv) Trichlorophosphotrianilides, [ P t ( P ( C 6 H 6 N ) 3 ) C l 3 ] R , r e p r e s e n t e d b y t h e 
an i l ine sa l t , 

(xv) Trichlorophosphotritoluidides, [ P t ( P ( C 7 H 8 N ) 3 ) C l 3 ] , r e p r e s e n t e d b y t h e 
t o l u i d i n e sa l t , 

(xvi) Trichloroethylenes, [ P t ( C 2 H 4 ) C l 3 ] R , r e p r e s e n t e d b y (1) acid ; (2) 
a m m o n i u m ; (3) an i l ine ; (4) e t h y l e n e d i a m i n e ; (5) p o t a s s i u m ; (6) 
s i lver ; a n d (7) p l a t i n o u s t e t r a m m i n e sa l t s , 

(xvii) Trichlorocarbonyls, [P t (CO)Cl 3 ]R , r e p r e s e n t e d b y (1) a m y l a m i n e ; (2) 
an i l ine ; (3) p h e n y l h y d r a z i n e ; (4) p y r i d i n e ; a n d (5) qu ino l ine . 

Phosphorobrovnid.es
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(xviii) Tribromocarbonyls, [ P t ( C O ) B r 8 I R , r e p r e s e n t e d b y t h e p y r i d i n e sa l t , 
(xix) Tri-iodocarbonyls, [P t (CO) I 3 ]R , r e p r e s e n t e d b y (1) p o t a s s i u m ; a n d 

(2) t r i m e t h y l a m i n e sa l t s . 
(xx) Trithiocyanatocarbonyls, [P t (CO) (SCN) 3 ]R , r e p r e s e n t e d b y (1) a m m o 

n i u m ; a n d (2) p o t a s s i u m sa l t s , 
(xxi) Trichloroallylalcohols, [ P t ( C 3 H 5 O H ) C l 3 ] R , r e p r e s e n t e d b y (1) 

c inchonine ; (2) p o t a s s i u m ; a n d (3) p l a t i n o u s t e t r a m m i n e sa l t s , 
(xxii) Tribromoallylalcohols, [ P t ( C 3 H 6 O H ) B r 3 ] R , r e p r e s e n t e d b y (1) p o t a s 

s ium ; a n d (2) p l a t i n o u s t e t r a m m i n e sa l t s . 
II.— Platinous ammines with more than one platinum atom in the nucleus. 

(i) Octammino-diol-sulphate, [ P t ( N H 3 ) 4 . ^ . ( O H ) 2 ^ P t ( N H 3 ) 4 ] . 
I I I . — T h e platinosic ammines—vide supra, platinum trichloride. 
I V . — T h e platinic ammines with one platinum atom in the nucleus. 

1.—The h e x a m m i n e fami ly , or c o m p o u n d s of t h e q u a d r i v a l e n t g r o u p [ P t A 6 ) \ " " . 
(i) Ammines, [ P t ( N H 3 J 6 ] X 4 , r ep r e sen t ed b y t h e (1) h y d r o x i d e ; (2) 

chlor ide a n d c h l o r o p l a t i n a t e ; (3) s u l p h a t e ; (4) n i t r a t e ; (5) ca r 
b o n a t e , 

(ii) Trisjrropylenediatnmines, [ P t ( C 3 H 6 . N 2 H 4 ) 3 ] X 4 , i n i t s r a c e m i c , d e x t r o -
a n d lsevo-forms, a n d r e p r e s e n t e d b y (1) ch lor ide ; (2) b r o m i d e ; 
(3) iodide ; (4) s u l p h a t e ; (5) n i t r a t e ; a n d (6) t a r t r a t e . 

2 .—The p e n t a m m i n e fami ly , or c o m p o u n d s of t h e t e r v a l e n t g r o u p [ P t A 5 X ] X 3 . 
(i) Hydroxypentammines, [ P t ( N H g ) 5 ( O H ) ] X 3 , r ep resen ted b y (1) ch lor ide ; 

(2) c a r b o n a t e ; (3) n i t r a t e ; a n d (4) a c e t a t e . 
(ii) Chloropentammines, [ P t ( N H 3 ) 5 C l ] X 3 , r e p r e s e n t e d b y t h e (1) h y d r o x i d e ; 

(2) ch lor ide , a n d t h e c h l o r o p l a t i n a t e ; (3) s u l p h a t e a n d t h e ch loro-
s u l p h a t e ; (4) c a r b o n a t e ; a n d (5) n i t r a t e . 

(iii) Bromopentammines, [ P t ( N H g ) 5 B r ] X 3 , h a v e been p r e p a r e d . 
(iv) Chloroethylenediaminotriammines, [ P t ( N H 3 ) 3 enCl]X 3 , r ep r e sen t ed b y 

t h e (1) chlor ide ; (2) s u l p h a t e ; a n d (3) n i t r a t e . 
3 .—The t e t rammine fami ly , or c o m p o u n d s r e p r e s e n t e d b y t h e P t A 4 - g r o u p . 

A.—Type : [ P t A 4 X 2 ] Y 2 , w h i c h h a s a b i v a l e n t g r o u p , 
(i) Vihydroxytetrammines, [ P t ( N H 3 ) 4 ( O H ) 2 ] Y 2 , r e p r e s e n t e d b y (1) 

chlor ide a n d c h l o r o p l a t i n a t e ; (2) b r o m i d e ; (3) iod ide ; (4) sul 
p h a t e ; (5) n i t r i t e ; (6) n i t r a t e ; a n d (7) d i c h r o m a t e . 

(ii) D ichlorotetr ammines, [ P t ( N H 3 ) 4 C l 2 ] Y 2 , r ep resen ted b y (1) ch lor ide ; 
ch loropla t in i te , a n d c h l o r o p l a t i n a t e ; (2) b r o m i d e ; (3) s u l p h a t e 
a n d suIphatoj>lat inate ; (4) n i t r a t e a n d n i t r a t o p l a t i n a t e ; (5) ca r 
b o n a t e ; (6) o x a l a t e ; (7) t h i o c y a n a t e ; (8) c h r o m a t e ; a n d (9) 
d i c h r o m a t e . 

(iii) Dibrom-otetr-ammines, [ P t ( N H 3 ) 4 B r 2 ] Y 2 , r ep r e sen t ed b y (1) ch lor ide ; 
(2) b romide ; (3) s u l p h a t e a n d s u l p h a t o p l a t i n a t e ; (4) n i t r a t e a n d 
n i t r a t o p l a t i n a t e ; (5) p h o s p h a t e ; (6) c a r b o n a t e a n d c a r b o n a t o -
p l a t i n a t e ; (7) o x a l a t e ; a n d (8) d i c h r o m a t e . 

(iv) Chloroamidotetrammines, [ P t ( N H g ) 4 N H 2 C l ] Y 2 , r ep resen ted b y (1) 
chlor ide ; (2; b r o m i d e ; a n d (3) n i t r a t e . 

(v) Bromoamidotetrammines, [ P t ( N H 3 ) 4 N H 2 B r J Y 2 , r ep re sen t ed b y t h e 
b r o m i d e . 

(vi) Chloronitritotetramminochloride, [P t (NHg) 4 (NO 2 ) Cl]Cl2. 
(yii) Chloronitrilopyridinotriamminochloride, [ P t ( N H 3 ) 3 p y ( N 0 2 ) C l ] C l 2 . 

(viii) Dichloroetkylenediaminodiamminochloride, [ P t ( N H 3 ) 2 enCl 2 ]Cl 2 . 
(ix) Chloronitritoethylenediaminodiamminochloride, [ P t ( N H 3 ) 2 e n ( N 0 2 ) C l ] -

Cl2 . 
(x) llichloropyridinoethylenediaminoamminochloride, [ P t ( N H 3 ) en PyCl 2 ]Cl 2 . 

(xi) Chloronitritopyridinoethylenediaminoamminochloride, [ P t ( N H o ) en p y -
(NO2)Cl]Cl2 . 
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(xii) Diiodotetrammines, [ P t ( N H 3 ) 4 I 2 ] X 2 , r e p r e s e n t e d b y (1) i od ide a n d 
i o d o p l a t i n a t e ; (2) s u l p h a t e ; a n d (3) n i t r a t e , 

(xiii) Sulphatotetrammines, [ P t ( N H g ) 4 S O 4 ] X 2 , r e p r e s e n t e d b y (1) h y d r o x i d e ; 
(2) s u l p h a t e ; (3) c h l o r o s u l p h a t e ; a n d (4) b r o m o s u l p h a t e . 

(x iv) Dinitritotetrammines, [ P t ( N H 3 ) 4 ( N 0 2 ) 2 | X 2 , r e p r e s e n t e d b y t h e n i t r a t e , 
(xv) Dinitratotetrarnmines, [ P t ( N H 3 ) 4 ( N 0 3 ) 2 J X 2 , r e p r e s e n t e d b y (1) ch lo r ide , 

a n d c h l o r o p l a t i n a t e ; (2) n i t r a t e ; (3) c a r b o n a t o p l a t i n a t e ; (4) 
c h r o m a t e ; a n d (5) d i c h r o r n a t e , 

(xvi ) Carbonatotelraimmines, [ P t ( N H 3 ) 4 C O s J X 2 , r e p r e s e n t e d b y (1) c a r b o n a t e ; 
(2) c h l o r o c a r b o n a t e ; (3) b r o m o c a r b o n a t e ; a n d (4) n i t r a t o c a r -
b o n a t e . 

(xvi i ) JDichloroqttatermethylamines, [ P t ( C H 3 N H 2 ) 4 C l 2 JX 2 r e p r e s e n t e d b y (1) 
c h l o r i d e ; a n d (2) n i t r a t e , 

(xvi i i ) Dichloroquaterethylamines, [ P t ( C 2 H 5 N H 2 ) 4 C l 2 ] X 2 , r e p r e s e n t e d b y t h e 
c h l o r i d e a n d c h l o r o p l a t i n i t e . 

(x ix) Dichloroethylenediaminodiammines, [ P t e n ( N H g ) 2 C l 2 JX 2 , r e p r e s e n t e d 
b y t h e c h l o r i d e , 

(xx) Dichlorobisethylencdiatnines, [ P t Cn 2 Cl 2 ]X 2 , r e p r e s e n t e d b y t h e c h l o r i d e , 
c h l o r o c u p r a t e s , a n d c h l o r o p l a t i n i t e . 

(xxi) Dibromobisethylenediamines, [ P t Cn2TSr2]X2 , r e p r e s e n t e d b y t h e b r o 
m i d e , b r o m o c u p r a t e s , a n d b r o m o p l a t i n i t e . 

(xxi i ) Dithiocyanatobisethylenediatnines, [ P t e n 2 ( C N S ) 2 ] X 2 , r e p r e s e n t e d b y t h e 
t h i o c y a n a t e . 

(xxi i i ) JDichlorobispropylenediamines, [ P t p n 2 C l 2 ] X 2 , r e p r e s e n t e d b y t h e 
c h l o r i d e , 

(xx iv ) Dibromobispropylenediarnines, [ P t P n 2 B r 2 J X 2 , r e p r e s e n t e d b y t h e 
b r o m i d e , 

( x x v ) JDichloroquaterpyridines, [ P t p y 4 C l 2 J X 2 , r e p r e s e n t e d b y t h e (1) ch lo r ide , 
c h l o r o p l a t i n i t e , a n d c h l o r o p l a t i n a t e ; a n d (2) n i t r a t e , 

( xxv i ) JDibrofnoquaterpyridines, [ P t P y 4 B r 2 J X 2 , r e p r e s e n t e d b y (1) n i t r a t e ; 
a n d (2) h y d r o n i t r a t e . 

(xxv i i ) Dichloroquatermethylpseudolutidostyril, [ P t ( C 8 H 1 1 N O ) 4 C l 2 JX2 , r e p r e 
s e n t e d b y t h e c h l o r i d e , 

(xxv i i i ) Hydroxychlorotetrammines, [ P t ( N H 3 ) 4 ( O H ) C l ] X 2 , r e p r e s e n t e d b y (1) 
c h l o r i d e ; (2) b r o m i d e ; (3) n i t r a t e ; (4) c a r b o n a t e ; (5) o x a l a t e ; 
(6) c h r o m a t e ; a n d (7) d i c h r o m a t e . 

(xx ix ) HydroXybromotetrammines, [ P t ( N H 3 ) 4 ( O H ) B r J X 2 , r e p r e s e n t e d b y (1) 
c h l o r i d e ; (2) b r o m i d e ; (3) n i t r a t e ; a n d (4) o x a l a t e , 

( x x x ) Hydroxyiodotetrammines, [ P t ( N H 3 ) 4 ( O H ) I J X 2 , r e p r e s e n t e d b y t h e 
(1) i o d o p l a t i n a t e ; a n d (2) s u l p h a t e , 

(xxx i ) Hydroxynitratotetrammines, [ P t ( N H 3 ) 4 ( O H ) ( N 0 3 ) ] X 2 , r e p r e s e n t e d b y 
(1) n i t r a t e ; (2) p y r o p h o s p h a t e ; a n d (3) o x a l a t e , 

(xxx i i ) Hydroxyacetatotetrammines, [ P t ( N H 3 J 4 ( O H ) ( C 2 H 3 O 2 ) J X 2 , r e p r e s e n t e d 
b y (1) ch lo r ide , a n d c h l o r o p l a t i n i t e ; (2) s u l p h a t e ; (3) n i t r a t e ; 
a n d (4) d i c h r o r n a t e , 

(xxxi i i ) Chloroaminotetrammines, [ P t ( N H 3 ) 4 ( N H 2 ) C l J X 2 , r e p r e s e n t e d b y t h e 
(1) h y d r o x y d i h y d r o p h o s p h a t e ; a n d (2) t h e b i s d i h y d r o p h o s p h a t e . 

( x x x i v ) Nitritochloroethylenediaminodiammines, [ P t ( N H 3 ) 2 e n ( N 0 2 ) C l J X 2 , r e 
p r e s e n t e d b y t h e c h l o r i d e , 

( x x x v ) Nitratochlorotetramwiines, [ P t ( N H 3 J 4 ( N O 3 ) C l J X 2 , r e p r e s e n t e d b y (1) 
s u l p h a t e ; a n d (2) n i t r a t e , 

( x x x v i ) Nitratobrornotetrammines, [ P t ( N H g ) 4 ( N O 3 ) B r J X 2 , r e p r e s e n t e d b y (1) 
s u l p h a t e ; a n d (2) n i t r a t e , 

( x x x v i i ) CKUyrobromotetrammines, [ P t ( N H g ) 4 C l B r J X 2 , r e p r e s e n t e d b y t h e 
c h l o r i d e , 

(xxxv i i i ) CMoroiodotetrammines, [ P t ( N H 3 ) 4 C l I J X 2 , r e p r e s e n t e d b y t h e ch lo r ide . 
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(xxxix) N itratobtomoquaterpyridines, [ P t p y 4 ( N O a ) B r ] X 2 , r e p r e s e n t e d b y t h e 
h y d r o n i t r a t e . 

(xl) JDibromopropylenediaminediamrnines, [ P t ( N H 3 ) 2 p n B r 2 ] X 2 , r e p r e s e n t e d 
b y t h e chlor ide, 

(xli) Diiodobispyridinediammines, [ P t ( N H s ) 2 p y 2 I 2 ] X 2 , r e p r e s e n t e d b y t h e 
iodide. 

B.—Type : [ P t A 4 X 3 ] Y , wh ich h a s a u n i v a l e n t g r o u p , 
(i) Phosphatotetrammines, [ P t ( N H 3 ) 4 ( P 0 4 ) J Y , r e p r e s e n t e d b y (1) ch lo r ide ; 

(2) b romide ; a n d (3) n i t r a t e , 
(ii) Hydroxysulphatotetrammines, [P t (NHg) 4 (OH) (SO 4 ) JY , r e p r e s e n t e d b y 

(1) chlor ide a n d c h l o r o p l a t i n a t e ; (2) b r o m i d e ; (3) s u l p h a t e ; (4) 
n i t r a t e ; (5) o x a l a t e ; (6) c h r o m a t e ; (7) d i c h r o m a t e . 

(iii) Chloronulphatotetrammines, [ P t ( N H 3 ) 4 C l ( S 0 4 ) ] Y , r e p r e s e n t e d b y sul
p h a t e , 

(iv) Bromosulphatotetrammines, [ P t ( N H 3 ) 4 B r ( S 0 4 ) ] Y , r e p r e s e n t e d b y t h e 
s u l p h a t e , 

(v) Chlorocarbonatotetrammines, [P t (NHg) 4 Cl(CO 3 ) JY, r e p r e s e n t e d b y t h e 
ch lor on i t r a t o c a r b o n a t o p l a t i n a t e . 

(vi) Bram> ocarbonatote.trammines, [ P t ( N H 3 ) 4 B r ( C O a ) ] Y , r e p r e s e n t e d b y (1) 
c a r b o n a t e ; a n d (2) b r o m o n i t r a t o c a r b o n a t o p l a t i n a t e . 

(vii) Nitratocarbonatoammines, [P t (NH 3 J 4 (NO 3 ) (CO 3 ) JY, r e p r e s e n t e d b y t h e 
c a r b o n a t e . 

4. - T h e t r iammine fami ly r e p r e s e n t e d b y t h e u n i v a l e n t g r o u p [ P t ( N H 3 ) 3 X 3 J . 
(i) Trichlorolriatntninefi, [P t (NH 3 ) 3 Cl 3 JY , r e p r e s e n t e d b y t h e ch lor ide , 

(ii) Nitritodirhloroethylenediaminomethylaniines, [ P t e n ( C H 3 . N H 2 ) ( N O 2 ) -
CJl2IY, r ep re sen ted b y t h e ch lor ide , 

(iii) IHnitritochloroethylenediarninomethylamines, [ P t e n ( C H 3 . N H 2 ) ( N 0 2 ) 2 -
Cl]Y, r ep resen ted b y t h e ch lor ide , 

(iv) JJinifritorJiloroethylenediaminopyridines, [ P t en p y ( N 0 2 ) 2 C l J Y , r e p r e 
sented by t h e chlor ide , 

(v) IHnitritochloroethylenediaminoarnmines, [ P t e n ( N H 3 ) ( N 0 2 ) 2 C l J C l , i n cis-
a n d t rans - fo rms . 

( vi) Dich loronitritotriatnminoch loride, [ P t ( N H 3 ) 3 ( N O 2) Cl2 ]C1. 
(vii) Vhlorodiriitritotriamminochloride, [ P t ( N H 3 ) 3 ( N 0 2 ) 2 C l J C l . 

(viii) Chlorodinitritopyridinodianifninochloride, [ P t ( N H 3 ) 2 p y ( N 0 2 ) 2 C l ] C l . 
(ix) I)i'cJdoronitritopyridinodiam?ninochloride, [ P t ( N H 3 ) 2 p y ( N 0 2 ) C l 2 JCl. 
(x) Dichloronitritopyridinornethylam,inoarnrninochloride, [ P t ( N H 3 ) -

(CJH3NH2)Py(NO2)Cl2]Ci: 
(xi) Ch lorodinitritopyridinornethylaminoam^ninochloride, [ P t ( N H 3 ) -

( ( JH 3 NH 2 )py (N0 2 ) 2 ClJCl . 
(xii) Dtnhloronitritopyridinomethylaminoamminochloride, \ P t ( N H 3 ) -

( ( JH 3 NH 2 ) Py(NO 2)Cl 2JCl , a n d i somer ides . 
(xiii) Chlorodinitritopyridinoethylenediaminochloride, [ P t en p y ( N 0 2 ) 2 C l ] C l , 

a n d i somer ides . 
(xiv) TrichloropyridinoetJiylenediaminochloride, [ P t en pyCl 3 ]CI ,2H 2 O. 
(xv) Trichloropyridineelhylenediarninohydroxide, [ P t en p y C l 3 ] O H . 

(xvi) Dichloronitroethylenedianiinoarnrrdnochloride, [ P t ( N H 3 ) en (N0 2 )C l 2 ]C l , 
a n d t h e i r i somer ides . 

(xvii) Trichloroethytenediafninoarnrninochloride, [ P t ( N H 3 ) enCl3]Cl. 
(xviii) Dichloronitritopyridinoethylenediaminochloride, [ P t en Py(NO 2 )Cl 2 ]Cl . 

(xix) Chlorodinilritopyridinoethylenediaminochloride, [ P t en p y ( N 0 2 ) 2 C l ] C l . 
(xx) Chlorodinitritopyridinoethylenediaminohydroxidei[I?tenpyQ$Oz)2Cl]01£. 

(xxi) Chloroam idonitritopt/ridinoetkylenediamin*>c7doride. \ P t e n t>v( NHo) -
(NO 2)Cl ]C1.2H 2 0. * 

(xxii) Diehloronitritopyridinoethylenediaminochloride, [ P t en p y ( N 0 2 ) C l 2 ] C l , 
a n d i t s i somer ides . 
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(xxiii) Dichlorontiritoethylenediaminoamminohydroxide, [ P t ( N H 3 ) Cn(NO2)Ol2]-
O H , a n d i t s i somer ides . 

(xxiv) Trichlorotristribenzyloxyphosphines, [P t{(C 7 H 7 ) 3 PO} 3 Cl 3 1Y, r ep re sen t ed 
b y t h e ch lo r ide , 

(xxv) Dihydroxynitratotriammines, [ P t ( N H 3 ) 3 ( O H ) 2 ( N 0 3 ) ] Y , r e p r e s e n t e d b y 
t h e n i t r a t e , 

(xxvi ) HydroXydinitratotriatnmiries, [ P t ( N H 3 ) 3 ( O H ) ( N 0 3 ) 2 l Y , r e p r e s e n t e d b y 
t h e b r o m i d e , 

(xxvi i ) Dinitratochlorotriammines, [ P t ( N H 3 ) 3 C l ( N 0 3 ) 2 J Y , r e p r e s e n t e d b y t h e 
ch lo r ide , 

(xxvi i i ) Dinitratobromotriammines, [ P t ( N H 3 ) 3 B r ( N 0 3 ) 2 ] Y , r e p r e s e n t e d b y t h e 
b r o m i d e , 

(xx ix) Nitratodibromotrianbmines, [ P t ( N H 3 ) 3 B r 2 ( N O 3 ) J Y , r e p r e s e n t e d b y t h e 
iod ide , 

(xxx) tSulphatobromotriafnmines, [ P t ( N H 3 J 3 B r ( S O 4 ) J Y , r e p r e s e n t e d by t h e 
b r o m i d e . 

5.~- T h e d i a m m i n e f a m i l y r e p r e s e n t e d b y t h e nu l l v a l e n t g r o u p [ P t ( N H 3 ) 2 X 4 | . 
(i) Dtammineft, [ P t ( N H 3 ) 2 X 4 ] , r e p r e s e n t e d b y t h e cis- a n d t r a n s - f o r m s of 

(1) h y d r o x i d e ; (2) ch lo r ide ; (3) b r o m i d e ; (4) iod ide ; (5) polyio-
d i d e ; (6) s u l p h a t e ; (7) n i t r a t e ; a n d (8) c y a n i d e . Also (1) t r i -
m e t h y l i o d i d e ; (2) n i t r i t o t r i c h l o r i d e a n d a d o u b l e sa l t w i th si lver 
n i t r i t e ; (3) n i t r a t o t r i c h l o r i d e a n d a d o u b l e sa l t w i t h chloro-
p l a t i n i t e ; a n d (4) n i t r a t o t r i h y d r o x i d e . Also t h e cis- a n d t r a n s 
f o r m s of (1) d i h y d r o x y s u l p h a t e ; (2) d i h y d r o x y d i n i t r a t e ; (3) 
d i h y d r o x y o x a l a t e ; (4) t r i c h l o r o n i t r i t e ; (5) d i ch lo rod in i t r i t e ; (ft) 
d i b r o m o d i n i t r i t e ; (7) s u l p h a t o d i n i t r i t e ; a n d (8) d i n i t r i t o d i n i t r a t e . 
T h e r e a r e a l so (1) h y d r o x y c h l o r o d i n i t r i t e ; a n d (2) eh lo rod in i t r i t o -
n i t r a t e . 

(ii) Propylenediamines, [ P t p n X 4 j , r e p r e s e n t e d b y t h e ch lor ide , 
(iii) Ethylenediamines, P t e n ( N 0 2 ) C l 2 J . 
(iv) Ethylenediamines, [ P t e n X 4 ] , r e p r e s e n t e d b y (1) t r i c h l o r o n i t r i t e ; (2) 

t h e a m i d o t r i c h l o r i d e ; (3) t h e a m i d o n i t r i t o d i c h l o r i d e ; a n d (4) t h e 
e t h y l e n e a m i n o i m i d o t r i c h l o r i d e . 

(v) a.p-isobutylenediamines, [ P t ( C 4 H 8 ( N H 2 ) } 2J[Pt or PdOl4J, e t c . 
(vi) Bispyridines, [ P t p y 2 X 4 | , r e p r e s e n t e d b y cis- and t r a n s - f o r m s of (1) 

ch lo r ide ; (2) b r o m i d e ; (3) d i b r o m o d i c h l o r i d e ; (4) iodide ; a n d 
(5) s u l p h a t e , 

(vii) Pyridinoammines, [ P t ( N H 3 ) P y X 4 J , r e p r e s e n t e d b y t h e t r i ch lo ro
n i t r i t e . 

(viii) Bispicolines, [ P t ( C 0 H 7 N ) 2 X 4 J , r e p r e s e n t e d b y t h e chlor ide of a-, yS-, 
a n d y-p ico l ine . 

(ix) Bislutidines, [ P t ( C 7 H 9 N ) 2 X 4 J , r e p r e s e n t e d b y t h e chlor ide , 
(x) Biscollidines, [ P t ( C 8 H 1 1 N ) 2 X 4 ] , r e p r e s e n t e d by t h e chlor ide , 

(xi) Bisquinolines, [ P t ( C 9 H 7 N ) 2 X 4 ] , r e p r e s e n t e d by t h e chlor ide , 
(xii) Bistetrahydroquinolines, [ P t ( C 9 H 1 1 N ) 2 X 4 J , r e p r e s e n t e d b y t h e ch lor ide , 

(xiii) 3-fnethyl-2-amifioniethyl-4:-ethylquinolines, [P t (C 3 3 H 1 4 N.NI1 2 ) 2 J [ P t C l 4 ]. 
(xiv) Bi&propionitriles, [ P t ( C 2 H 5 C N ) 2 X 4 J , r e p r e s e n t e d b y t h e chlor ide , 
(xv) Bisbenzonitriles, [ P t ( C 6 H 5 C N ) 2 X 4 J , r ep re sen t ed by (1) ch lor ide ; a n d 

(2) b r o m i d e . 
(xvi) fip-dimethyldipyridyls, [ P t ( C 1 2 H 3 2 N 2 ) X 4 J , r e p r e s e n t e d b y t h e chlor ide , 

(xvii) Bis-4, b-dimethylpyrimidines, [ P t ( C 6 H 8 N 2 ) 2 X 4 J , r e p r e s e n t e d b y t h e 
ch lo r ide , 

(xviii) Bis-4:, 5-methylethylpyrimidines, [ P t ( C 7 H 1 0 N 2 ) 2 X 4 J , r e p r e s e n t e d b y t h e 
ch lo r ide , 

(xix) Bisjaborines, [ P t ( C 9 H 1 4 N g ) 2 X 4 J , r e p r e s e n t e d b y t h e ch lor ide , 
(xx) Bis-a-methylisoxctzols, LPt (CUH 5 NO) 2 X 4 ] , r e p r e s e n t e d b y t h e chlor ide . 
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(xxi) Bis-fi-hydroxyethylpyridine, [ P t ( C 7 H 9 N O ) 2 X 4 ] , r e p r e s e n t e d b y t h e 
chlor ide , 

(xxii) Bisamidoacetates, [ P t ( N H 2 - C H 2 - C O O H ) 2 X 4 ] , r e p r e s e n t e d b y (1) 
chlor ide ; (2) b r o m i d e ; (3) b r o m o c h l o r i d e ; (4) i od ide ; a n d (5) 
i odobromide . 

(xxiii) Bisamidoethylacetates, [ P t ( N H 2 . C H . C O O C 2 H B ) 2 X 4 ] , r e p r e s e n t e d b y 
(1) chlor ide ; a n d (2) b r o m o c h l o r i d e . 

(xxiv) Bis-fi-pyridine-a-lacetates, [ P t ( C 8 H 9 N O s ) 2 X 4 J , r e p r e s e n t e d b y t h e 
chlor ide , 

(xxv) Bisjaborinates, [ P t ( C 1 9 H 2 5 N 3 O s ) 2 X 4 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(xxvi) Bistrichloropyridines, [ P t ( C 5 H 2 C l 3 N ) 2 X 4 I , r e p r e s e n t e d b y t h e ch lo r ide , 

(xxvii) Bispyrazole, [ P t ( C 3 H 4 N 2 ) 2 X 4 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(xxviii) Bis-3, 5-melhylpyrazol, [ P t ( C 4 H 6 N 2 ) 2 X 4 ] , r e p r e s e n t e d by t h e ch lo r ide , 

(xxix) Bis-3, 5-methylchloropyrazol, [ P t ( C 4 H 5 N 2 C l ) 2 X 4 ] , r e p r e s e n t e d b y t h e 
chlor ide , 

(xxx) Bis-3,5-dimeihylpyrazole, [ P t ( C 5 H 8 N 2 ) 2 X 4 ] , r e p r e s e n t e d by t h e ch lo r ide , 
(xxxi) Bis-3, 5-dimethyltetrachloropyrazole, [ P t ( C 5 H 4 N 2 C l 4 ) 2 X 4 ] , r e p r e s e n t e d 

b y t h e ch lo r ide , 
(xxxii) Bis-p-lolylpyrazole, [ P t ( C 1 0 H 1 0 N 2 ) 2 X 4 ] , r e p r e s e n t e d b y t h e ch lo r ide , 

(xxxiii) Bisglyoxaline, [ P t ( C 3 H 4 N 2 J 2 X 4 J , r e p r e s e n t e d b y t h e ch lo r ide . 
(xxxiv) Byrazine, [ P t ( C 4 H 4 N 2 ) X 4 J , r e p r e s e n t e d b y t h e ch lo r ide , 
(xxxv) Bis-2, b-dimethylpyrazine, [ P t ( C 6 H 8 N 2 ) 2 X 4 J , r e p r e s e n t e d b y t h e 

chlor ide , 
(xxxvi) 2, b-dimethyl-3-ethylpyrazine, [ P t ( C 8 H 1 2 N 2 ) X 4 J , r e p r e s e n t e d b y t h e 

chlor ide , 
(xxxvi i ) Biscinnamenylpyridazine, [ P t ( C 1 2 H 1 0 N 2 ) 2 X 4 J , r e p r e s e n t e d b y t h e 

chlor ide , 
(xxxvii i) Bts-1, 3, ±-triazole9 [ P t ( C 2 H 3 N g ) 2 X 4 ] , r e p r e s e n t e d b y t h e ch lo r ide , 

(xxxix) Bis-1-phenyltriazoles, [ P t ( C 8 H 7 N g ) 2 X 4 J , r e p r e s e n t e d b y t h e ch lo r ides 
w i t h 1, 3 - a n d 2, 3- t r iazole . 

(xl) Bis-L-tolyllriazole, [ P t ( C 9 H 9 N g ) 2 X 4 ] , r e p r e s e n t e d b y t h e ch lo r ide w i t h 
1, 3 - a n d 2, 3- t r iazole , a n d o- a n d p-tolyl. 

(xli) Bis-^-naphthyltriazoles, [ P t ( C 1 2 H 9 N g ) 2 X 4 J , r e p r e s e n t e d b y t h e ch lo r ides 
w i t h 1, 3 - a n d 2, 3- t r iazole , a n d <x- a n d yS-naphthyl . 

(xlii) Bis-l-phenyl-3-methyl-l, 3-triazole, [ P t ( C 9 H 9 N 3 ) 2 X 4 ] , r e p r e s e n t e d b y 
t h e chlor ide , 

(xliii) Bts-l-toh/l-2, 5-dintethyl-2, 3-triazoles, J P t ( C 1 1 H 1 3 N a ) 2 X 4 J , r e p r e s e n t e d 
by t h e ch lor ides w i t h o- and j j - to ly l . 

(xliv) Bis-l-phenyl-3-imidotriazoline, [ P t ( C 8 H 8 N 4 ) 2 X 4 ] , r e p r e s e n t e d b y t h e 
chlor ide , 

(xlv) Bis-l-lolyl-3-itriidotriazoline, [ P t ( C 9 H 1 0 N 4 ) 2 X 4 j , r e p r e s e n t e d b y t h e 
ch lor ide of p-tolyl. 

(xlvi) Bistetrazolines, [ P t ( C 2 H 4 N 4 ) 2 X 4 | , r e p r e s e n t e d b y t h e ch lo r ide , 
(xlvii) Bisdimethyltriazolines, [ P t ( C 4 H 8 N 4 J 2 X 4 J , r e p r e s e n t e d b y t h e ch lor ides , 
(xlviii) Bisiinidazolyfonercaptan, [ P t ( H S . C . N H . C H : C H . N O2X4J, r e p r e s e n t e d 

b y t h e ch lor ide . * —' 
(xlix) Bis-juL-imidazolylmercaptan, [ P t ( H S . C . N H . C H : C H . N : ) 2 X 4 ] , r e p r e 

s e n t e d b y t h e ch lor ide . 1 _ ! 
(1) Bis-v-methylimidazolyl-fjL-nhercaptan, [ P t ( H S . C . N ( C H 3 ) . C H : C H . N : ) 2 -

X 4 J , r e p r e s e n t e d b y t h e ch lo r ide . J L 
(Ii) Bis-v-phenylimidazolyl-juL-rnercaptan, [ P t ( H S . C N ( C 6 H 5 ) . C H : C H . N : ) 2 -

X 4 J , r e p r e s e n t e d b y t h e ch lor ide . ! l-
(lii) Bis-v-tolylimidazolyl-fx-mercaptan, [ P t ( H S - C N ( C 7 H 7 ) . C H : C H . N : ) 2 X 4 ] , 

r e p r e s e n t e d b y t h e ch lo r ide of p-to\yl. '— _ ' 
(liii) Bis-v-xylylimidazolyl/x-mercaptan, [ P t ( H S - C N ( C 8 H 9 ) . C H : C H . N : ) 2 X 4 ] , 

r e p r e s e n t e d b y t h e ch lo r ide . ' * 
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( l iv) 

(Iv) 

( lvi) 

( lvii) 
( lvii i) 

( l ix) 

<rx) 

(lxi) 

( lxii) 

(lxiii) 

( lx iv ) 
( lxv ) 

( lxv i ) 
( lxvi i ) 

(Ixvii i ) 

(Jxix) 
( lxx ) 

( lxx i ) 

( lxxi i ) 
( lxxi i i ) 

( l xx iv ) 

( l x x v ) 

^ * V v - w a ^ A ^ ^ i m ^ a » o Z y i - / x - m e r c a ^ a n , L P t ( H S . C . N ( C 1 o H 7 ) C H : C H . N : ) 2 -
J I 

X 4 ] , r e p r e s e n t e d b y t h e c h l o r i d e of a . - n a p h t h y l . 
Bistrimethylenethiocarbamide, [ P t ( H S . O : N ( C H 2 ) ^ N H ) 2 X 4 ] , r e p r e s e n t e d 

b y t h e c h l o r i d e . ' *• 
Bisethylenethiocarbamide, [ P t ( S : C N H : C 2 H 4 : N H ) 2 X 4 ] , r e p r e s e n t e d 

b y t h e c h l o r i d e . 1 ' 
Bisethylalcohol, [ P t ( C 2 H 5 O H ) 2 X 4 J , r e p r e s e n t e d b y t h e c h l o r i d e . s 
Bisntethylsulphine, [ P t { ( C H 3 ) 2 S } 2 X 4 J , r e p r e s e n t e d b y (1) c h l o r i d e ; (2) 

b r o m i d e ; (3) b r o m o c h l o r i d e ; (4) i o d i d e ; (5) c h l o r o i o d i d e ; a n d 
(6) b r o m o i o d i d e . 

Bisethylsulphines, [ P t { ( C 2 H 5 ) 2 S } 2 X 4 ] , r e p r e s e n t e d b y (1) c h l o r i d e ; 
(2) b r o m i d e ; (3) c h l o r o b r o m i d e ; a n d (4) i o d i d e . 

Bismethylethyls'ulphine, [ P t { ( C H 3 ) ( C 2 H 6 ) S ) 2 X 4 ] , r e p r e s e n t e d b y t h e 
c h l o r i d e . 

Bispropylsulphines, [ P t { ( C 3 H 7 ) 2 S } 2 X 4 ] , 
i s o - s a l t s : (1) c h l o r i d e ; (2) b r o m i d e 
h y d r o x y n i t r a t e . 

Bisbutyl&ulphines, [ P t { ( C 4 H 9 ) 2 S } 2 X 4 ] , 
n o r m a l , a n d i s o - s a l t s : (1) c h l o r i d e 
b r o m i d e ; (4) i o d i d e ; (5) p o l y i o d i d e ; 

i e p r e s e n t e d b y n o r m a l a n d 
; (3) c h l o r o b r o m i d e ; a n d (4) 

r e p r e s e n t e d b y s e c o n d a r y , 
(2) b r o m i d e ; (3) c h l o r o -

a n d (6) c h l o r o i o d i d e . 
Bisbenzylsulphine, [ P t { ( C 6 H 5 . C H 2 ) 2 S } 2 X 4 ] , r e p r e s e n t e d b y t h e 

c h l o r i d e . 
Ethylenedisulphine, [ P t { ( C 2 H 4 ) 2 S 2 } X 4 ] , r e p r e s e n t e d b y t h e c h l o r i d e . 
Bistrithioformaldehyde, [ P t ( C 3 H 6 S 3 ) 2 X 4 ] , r e p r e s e n t e d b y t h e c h l o r i d e . 
Bismeihylseleriine, [ P t { ( C H 3 ) 2 S e } 2 X 4 ] , r e p r e s e n t e d b y t h e c h l o r i d e . 
Bisethylseleriines, [ P t { ( C 2 H 5 ) 2 S e } 2 X 4 J , r e p r e s e n t e d b y (1) c h l o r i d e ; 

(2) b r o m i d e ; (3) c h l o r o b r o m i d e s ; (4) i o d i d e ; (5) e h l o r o i o d i d e s ; 
(6) b r o m o i o d i d e s ; (7) c h l o r o n i t r i t e ; (8) b r o m o n i t r i t e ; (9) i o d o -
n i t r i t e ; (1O) n i t r a t e ; (11) h y d r o x y n i t r a t e ; (12) c h l o r o n i t r a t e ; a n d 
(13) b r o m o n i t r a t e . 

Bisbenzylselenines, [ P t { ( C 6 H 6 . C H 2 ) 2 S e } 2 X 4 ] , r e p r e s e n t e d b y t h e 
c h l o r i d e . 

Bisphosphorichlorides, [ P t ( P C l 5 ) 2 X 4 ] , r e p r e s e n t e d b y t h e c h l o r i d e . 
Bisethylphosphines, [ P t { P ( C 2 H 5 ) 3 } 2 X 4 J , r e p r e s e n t e d b y t h e (1) d i -

c h l o r o d i b r o m i d e s ; a n d (2) d i c h l o r o d i i o d i d e s . 
Bisethylphosphiles, [ P t { P ( O C 2 H 5 ) 3 } 2 X 4 ] , r e p r e s e n t e d b y (1) c h l o r i d e ; 

a n d (2) d i c h l o r o b r o m i d e . 
Bisrnethylphosphates, [ P t { O P ( O C H 3 ) 3 } 2 X 4 ] , r e p r e s e n t e d b y t h e b r o m i d e . 
BismethyioxypJiosphiiiebenzoateSy [ P t { ( C H 3 ) 2 P O C 6 H 4 C O O H } 2 X 4 ], r e 

p r e s e n t e d b y t h e c h l o r i d e . 
Bisglycines, [ P t ( N H 2 . C H 2 . C O O ) 2 X 2 ] , r e p r e s e n t e d b y (1) c h l o r i d e ; 

(2) b r o m i d e ; a n d (3) i o d i d e . 
Bismethylethylglyoximines, [ P t ( N O : C C 2 H 6 . C H 3 . C : N O H ) 2 X 2 J , r e p r e 

s e n t e d b y t h e b r o m i d e . -
( l xxv i ) Bispyrazoles, [ P t ( C 3 H 3 N g ) 2 X 2 ] , r e p r e s e n t e d b y t h e ch lo r ide , 

( l xxv i i ) Bis-3, 5-tnethylpyrazoles, [ P t ( C 4 H 5 N 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e c h l o r i d e , 
( lxxv i i i ) Bis-3, h-dimethylpyrazotes, [ P t ( C 5 H 7 N g ) 2 X 2 ] , r e p r e s e n t e d b y t h e 

c h l o r i d e , 
( l xx ix ) Bis-l-ethyl-3, 5-dimethylpyrazoles, [ P t ( C 7 H 1 1 N 2 ) 2 X 2 J , r e p r e s e n t e d b y 

t h e c h l o r i d e , 
( l x x x ) Bis-1-phenylpyrazoles, [ P t ( C 9 H 7 N 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e c h l o r i d e , 

( l x x x i ) Bis-1-phenyltetrachloropyrazols, [ P t ( C 9 H 3 N 2 C l 4 ) 2 X 2 ] , r e p r e s e n t e d b y 
t h e c h l o r i d e , 

( lxxx i i ) Bistolylpyrazols, [ P t ( C 1 0 H 9 N 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e c h l o r i d e s of 
o- a n d j>-tolyl . 
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(Ixxxiii) Bis-1-phenylmethylpyrazoles, [ P t ( C 1 0 H 9 N 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e 
3 -me thy l a n d t h e 4 - m e t h y l ch lor ides , 

( lxxxiv) Bis-l-phenyl-3, 5-dimethylpyrazoles, [ P t ( C 1 1 H 1 i N 2 ) 2 X 2 ] , r e p r e s e n t e d 
by t h e ch lor ide . 

( Ixxxv) Bisphenylmethylethylpyrazoles, [ P t ( C 1 2 H 1 3 N 2 ) 2 X 2 ] , r e p r e s e n t e d b y t h e 
chlor ide . 

( Ixxxvi) Bis-1-phenylmethylethyltrichloropyrazoles, [ P t ( C 1 2 H 1 0 N 2 C l 3 ) 2 X 2 ] , r e p r e 
sen ted b y t h e ch lor ide , 

( lxxxvii) Bispyridinephenylpyrazoles, [ P t ( C 1 2 H 7 N g ) 2 X 2 ] , r e p r e s e n t e d b y t h e 
chlor ide , 

( lxxxvii i ) Bis-l-phenyl-3-methyl-l, 3-triazoles, [ P t ( C 9 H 8 N 3 ) 2 X 2 ] , r e p r e s e n t e d b y 
t h e ch lor ide . 

(Ixxxix) Bis-l-p7ienyl-3-rnethyl-l, 3-triazolone, [ P t ( C 9 H 8 O N g ) 2 X 2 ] , r e p r e s e n t e d 
b y t h e ch lo r ide , 

(xc) Pyridineammiries, [ P t ( N H 3 ) ( C 5 H 5 N ) X 4 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(xci) Pyridinepiperidines, [ P t ( C 5 H 5 N ) ( C 5 H 1 1 N ) X 4 ] , r e p r e s e n t e d b y t h e 

chlor ide , 
(xcii) Ethylsulphineethylselenine, [P t { (C 2 H 5 ) 2 S}{(C 2 H 5 ) 2 Se}X 4 ] , r e p r e s e n t e d 

b y t h e (1) ch lor ide ; (2) b r o m i d e ; (3) c h l o r o b r o m i d e ; (4) i od ide ; 
(5) b r o m o i o d i d e ; (6) b r o m o n i t r a t e ; a n d (7) c h l o r o n i t r a t e . 

6 .—The m o n a m m i n e fami ly r e p r e s e n t e d b y c o m p o u n d s of : 
A.—Type : [ P t A X 4 J wh ieh is n u l l v a l e n t . 

(i) Picoline, [ P t ( C 6 H 7 N ) X 4 ] , r e p r e s e n t e d b y t h e ch lo r ide , 
(ii) o-Phenylenebisguanidide, [ P t ( C 8 H 9 N 5 ) X 4 ], r e p r e s e n t e d b y t h e ch lo r ide , 

(iii) Pilocarpidine, [ P t ( C 1 0 H 1 4 N 2 O 2 ) X 4 ] , r e p r e s e n t e d b y t h e ch lor ide , 
(iv) Pilocarpine, [ P t ( C 1 1 H 1 6 N 2 O 2 ) X 4 ] , r e p r e s e n t e d b y t h e ch lor ide , 
(v) Jaborinate, [ P t ( C 1 9 H 2 5 N 3 O 5 ) X 4 ] , r e p r e s e n t e d b y t h e ch lor ide , 

(vi) Jaborine, [ P t ( C 2 2 H 3 2 N 4 O 4 ) X 4 ] , r e p r e s e n t e d b y t h e ch lor ide , 
(vii) Ethylsulphine, [ P t { ( C 2 H 5 ) 2 S } X 4 j , r e p r e s e n t e d b y t h e e h l o r o d i b r o m o -

e t h y l su lph ide . 
(viii) Vinylsulphine, [ P t { C 2 H 3 ) 2 S } X 2 ] , r e p r e s e n t e d b y t h e c o m p l e x of t h e 

su lph ide w i t h t h e ch lo rop l a t i n i t e . 
(ix) Allylsulphine, [ P t { ( C 3 H 5 ) 2 S } X 2 ] , r e p r e s e n t e d b y a c o m p l e x of t h e 

su lph ide w i t h t h e ch lo rop l a t i n i t e . 
(x) Diallylhexasulphine, [ P t { ( C 3 H 5 ) 2 S 6 } X 4 ] , r e p r e s e n t e d b y t h e ch lor ide , 

(xi) Phosphor trichloride, [ P t ( P C l 3 ) X 4 ] , r e p r e s e n t e d b y t h e ch lor ide , 
(xii) Ethylphosfhites, [ P t { P ( O C 2 H 5 ) 3 } X 4 ] , r e p r e s e n t e d b y (1) ch lo r ide ; a n d 

(2) d i c h l o r o d i b r o m i d e . 
(xiii) Methylphosphate, [ P t { O P ( O C H 3 ) 3 } X 4 ] 2 , r e p r e s e n t e d b y t h e d ich lo ro 

d i b r o m i d e . 
(xiv) Etriphosphates, [ P t { O P ( O C 2 H 5 ) 3 } X 4 ] 2 , r e p r e s e n t e d b y (1) c h l o r i d e ; 

a n d (2) d i c h l o r o d i b r o m i d e . 
B.—Type : [ P t A X 5 ] w h i c h is a u n i v a l e n t ac id ic r ad ic l e , 

(i) Pentachloroammines, [ P t ( N H 3 ) C l 5 J R , r e p r e s e n t e d b y (1) p o t a s s i u m ; 
a n d (2) p l a t i n o u s t e t r a m m i n e sa l t s , 

(ii) Pentachloropyridiries, [ P t ( C 5 H 5 N ) C l 5 ] R , r e p r e s e n t e d b y (1) p y r i d i n i u m ; 
(2) p o t a s s i u m ; (3) r u b i d i u m ; (4) caesium ; (5) l i t h i u m ; (6) s o d i u m ; 
a n d (7) c h l o r o p l a t i n i c q u a t e r p y r i d i n e sa l t s , 

(iii) Pentachloropicoline, [ P t ( C 6 H 7 N ) C l 5 ] R , r e p r e s e n t e d b y t h e p icol ine 
sa l t , 

(iv) Pentachlorolutidine, [ P t ( C 7 H 9 N ) C l 5 ] R , r e p r e s e n t e d b y t h e l u t i d i n e 
sa l t , 

(v) Pentachlorocollidine, [ P t ( C 8 H 1 1 N ) C l 5 ] R , r e p r e s e n t e d b y t h e col l idine 
sa l t , 

(vi) Pentachloropyrazine, [ P t ( C 4 H 4 N 2 ) C l 6 ] R , r e p r e s e n t e d b y t h e p y r a z i n e 
sa l t . 
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(vii) Pentachlorodimethylpyrazines, [ P t ( C 6 H 8 N 2 ) C l 5 ] R , r e p r e s e n t e d b y t h e 
d i m e t h y l p y r a z i n e sa l t , 

(viii) Pentachlorotrimethylpyrazines, [P t (C 7 H 1 QN 2 )C l 5 ]R , r e p r e s e n t e d b y t h e 
t r i m e t h y l p y r a z i n e sa l t , 

(ix) Pentachloro-2t 5-dimethyl-3-ethylpyrazines, [ P t ( C 8 H 1 2 N 2 ) C l 5 ] R , r ep re 
s e n t e d b y t h e c o r r e s p o n d i n g p y r a z i n e sa l t , 

(x) Pentachloroguanines, [ P t ( C 5 H 5 N 5 O ) C l 5 ] R , r e p r e s e n t e d b y t h e cor re 
s p o n d i n g g u a n i n e sa l t . 

V.-—The platinic atnmines tvith more than one platinum atom in the nucleus. 
(i) Z>ihydroxyhexammine-fjL-diamines9 [ (HO) ( N H g ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 -

( O H ) ] X 4 , r e p r e s e n t e d b y t h e (1) ch lo r ide ; (2) s u l p h a t e ; (3) n i t r a t e ; 
(4) p h o s p h a t e ; a n d (5) d i c h r o m a t e . 

(ii) Dibromohexammine-fjL-diamines, [ B r ( N H 3 ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 B r ] X 4 , 
r e p r e s e n t e d b y (1) ch lo r ide ; (2) s u l p h a t e ; a n d (3) n i t r a t e , 

(iii) Diiodohexammine-fM-diamines, [ I ( N H 3 ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 I J X 4 , r e 
p r e s e n t e d b y (1) i od ide ; (2) s u l p h a t e ; (3) n i t r a t e ; (4) p h o s p h a t e ; 
a n d (5) o x a l a t e , 

(iv) Dinitratohexammino-fM-diamines, [ ( N 0 3 ) ( N H ? ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 -
(NO 3 ) IX 4 , r e p r e s e n t e d b y t h e n i t r a t e , 

(v) Dibromohexammine-ix-diimines, [ B r ( N H 3 ) 3 P t ( N H ) 2 P t ( N H 3 ) 3 B r ] X 2 , re 
p r e s e n t e d b y t h e n i t r a t e , 

(vi) Diiodo7iexammine-/jL-diiminest [ I ( N H 3 ) 3 P t ( N H ) 2 P t ( N H 3 ) 3 T JX2 , r ep re 
s e n t e d b y t h e (1) iod ide ; (2) s u l p h a t o p l a t i n i t e ; a n d (3) n i t r a t e , 

(vii) Dinitratohexammine-fA-diimines, [ ( N 0 3 ) ( N H 3 ) 3 P t ( N H ) 2 P t ( N H 3 ) 3 -
( N O 3 ) ] X 2 , r e p r e s e n t e d b y t h e s u l p h a t o p l a t i n i t e . 

(viii) Dihydrazinooctocarbylamines, [ ( C H 3 - N C ) 4 P t Z ^ T r ' JTJX >!**(CH3 .NC)4]-

X 2 . n H 2 0 , r e p r e s e n t e d b y (1) ch lo r ide ; (2) iod ide ; (3) p e r c h l o r a t e ; 
a n d (4) az ide . 

(ix) Dihydrazinooctoethylcarbylamines, [C2H5 .NC)4Pt<^-j^xr" -p^xf J ^ P t ( C 2 H 5 . 

N C ) 4 ] X 2 . n H 2 0 , r e p r e s e n t e d b y (1) ch lor ide a n d c h l o r o p l a t i n a t e ; 
(2) iod ide ; (3) p e r c h l o r a t e ; a n d (4) n i t r a t e , 

(x) Z)ihydrazinohydrochlorotetracarbylaminess ( C H 3 . N C ) 4 . P t 2 . 2 N 2 H 3 . 2 H C l . 
Ci2. 

(xi) Dihydrazinohydrochlorotetraethylcarbylamines, ( C 2 H 5 . NC) 4 . P t 2 . 2 N 2 H 3 . 
2HCLCl 2 

V I . — T h e platinum ammines whose nature is unknown. 
(i) Platinum dihydroxytetrahydrocarbonateheptammine, P t ( N H g ) 7 ( O H ) 2 -

( H C O s ) 4 , o f B . G e r d e s . 
(ii) Platinum trichlorotriammine, P t ( N H 3 ) 3 C l 3 , of E . Koefoed . 

(iii) Platinum tetrammine, P t 2 ( N H j ) 4 X 2 , of P . T . Cleve, C. W . B l o m s t r a n d , 
H . a n d A . E u l e r , a n d P . K l a s o n , r e p r e s e n t e d b y (1) h y d r o x i d e ; 
(2) ch lo r ide ; (3) s u l p h a t e ; a n d (4) n i t r a t e , 

(iv) Platinum tetrammine, P t 2 ( N H g ) 4 X 4 , r e p r e s e n t e d b y t h e ch lor ide of 
P . T . Cleve. 

(v) Platinum dicarbonylbispyridines, P t 2 ( C O ) 2 ( C 5 H 5 N ) 2 X 2 , of F . F o r s t e r , 
r e p r e s e n t e d b y (1) ch lo r ide ; (2) c h l o r o p y r i d i n e ; a n d (3) b ro 
m i d e , 

(vi) Platinum enneaiodoctammine, P t 4 ( N H g ) 8 I 9 , of P . T . Cleve. 
(vii) Platinum hexaiodotetrammine, P t 2 ( N H g ) 4 I 6 , of P . T . Cleve. 

(viii) Platinum pentaiodotetrammine, P t 2 ( N H g ) 4 I 5 , of P . T . Cleve. 
(ix) Platinum hexachlorobispyridinediammine, P t 2 ( N H g ) 2 ( C 5 H 5 N ) 2 C l 6 , of 

S. M.^Jdrgensen . 
(x) Platinum hexabromobisethylaminediammine, P t 2 ( N H 3 ) 2 ( C 2 H 5 N H 2 ) 2 B r 6 , 

of S. M. J o r g e n s e n . 
V O L . X V I . 2 B 
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(xi) Platinous triscarbony'!tetrachloride, 2 P t C l 2 . 3 C O , of P . S c h u t z e n b e r g e r , 
a n d A. J . F . d a Si lva . 

(xii) Platinous tetrachlorotristhioformaldehyde, 2 P t C l 2 . 3 C 3 H 6 S 3 , of A . W . Hof-
m a n n . 

(xiii) Platinic tetrasulphotrisamylsulphide, 2 P t S 2 . 3 ( C 3 H 5 ) 2 S , of T . W e r t h e i m 
(xiv) Platinum decahydroxyammine, ( O H ) 5 P t ( N H 3 ) P t ( O H ) 6 , of J . J a c o b s e n . 
(xv) Platinum decahydroxypyridine ,(OH)5Pt(C5H5N)Pt(OH)5,ofJ. J a c o b s e n . 

(xvi) P t ( N H g ) 4 X 2 N O - H X , r e p r e s e n t e d b y t h e (1) ch lo r ide ; (2) s u l p h a t o -
chlor ide ; a n d (3) n i t r a t e of E . Koefoed , a n d E . A . H a d o w . 

(xvii) [P t (NHa) 4 Cl 2 I 2 Cl 2 (NO)(HCl ) , of E . Koefoed . 
(xviii) P t ( N H g ) 2 ( N O 2 ) ( N O ) C L H C l , of E . Koefoed . 

(xix) P t ( N H a ) 2 ( N O 2 ) C l ( N O ) ( H N O 3 ) , of E . Koe foed . 
(XX) P t 2 ( N H 3 U ( N O ) 2 ( O H ) ( H I ) 2 I 3 , of E . Koe foed . 

(xxi) P t ( N H a ) 2 ( N O 2 ) ( N O ) H C l , of E . Koefoed . 
(xxii) P t 2 ( N H 3 ) 6 ( H S 0 4 ) 2 S 0 4 ( N O ) 2 ( H 2 S 0 4 ) ( H C l ) , of E . Koefoed . 
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§ 24. Platinous Bromide 

W . Pu l l i nge r * could n o t p r e p a r e p la t inous bromide , o r p l a t i n u m d ibromide , 
P t B r 2 , b y t h e d i r ec t a c t i o n of b r o m i n e o n p l a t i n u m . V. M e y e r a n d H . Z u b l i n 
obse rved t h a t i n p r e p a r i n g p l a t i n i c b r o m i d e b y t h e a e t i o n of b r o m i n e a n d h y d r o -
b r o m i c ac id on s p o n g y p l a t i n u m i n a sea led t u b e , a t 180°, e v a p o r a t i n g t h e filtered 
soln. , h e a t i n g t h e r e s idue t o 180°, a n d e x t r a c t i n g t h e p l a t i n i c b r o m i d e f rom t h e 
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m a s s b y w a t e r , a l i t t l e p l a t i n o u s b r o m i d e r e m a i n s undissolved.- L . W o h l e r a n d 
F . Miiller o b t a i n e d t h e a n h y d r o u s t e t r a b r o m i d e b y h e a t i n g b romop la t in i c ac id in a 
c u r r e n t of b r o m i n e a t 300° ; a t 370° t h e t r i b r o m i d e is fo rmed , a n d a t 405° t o 410°, 
t h e d i b r o m i d e . T h e d i b r o m i d e is t h u s difficult t o p r e p a r e because i t is s t ab le over 
a t e m p , r a n g e of 5° . A. G u t b i e r obse rved t h a t p l a t i n o u s b r o m i d e is f o rmed w h e n 
p l a t i n i c b r o m i d e is h e a t e d t o 180° ; a n d W . H a l b e r s t a d t , a n d H . Topsoe , w h e n 
h y d r o b r o m o p l a t i n i c ac id is h e a t e d t o 100°, or m o r e r a p i d l y a t 200° . W . H a l b e r s t a d t 
o b s e r v e d t h a t t h e b r o m i d e is f o r m e d in t h e e lect rolys is of a cone . soln. of p la t in ic 
b r o m i d e ; a n d M. K a t a y a m a , d u r i n g t h e w o r k i n g of t h e cell : P b | P b B r s o i i d | B r 
( a n d p l a t i n u m ) . 

W . Pu l l i nge r obse rved t h a t p l a t i n o u s b r o m i d e is b l ack if i t h a s n o t been h e a t e d 
o v e r 180°, a n d d a r k b r o w n if p r e p a r e d a t 250° . W . H a l b e r s t a d t , a n d H . Topsoe 
sa id t h a t t h e b r o m i d e fo rms a g r een i sh -b rown p o w d e r . R . K l e m e n t g a v e 6*652 for 
t h e s p . gr . a t 25°/4° , a n d 53*4 for t h e mol . vo l . H . Topsoe showed t h a t p l a t i n o u s 
b r o m i d e does n o t lose w e i g h t a t 100°, b u t if h e a t e d a t 200° for a long t i m e a smal l 
p r o p o r t i o n is d e c o m p o s e d , a n d if h e a t e d for a s h o r t t i m e a t 240° n o d e c o m p o s i t i o n 
c a n be d e t e c t e d . T h e sa l t is inso luble in w a t e r ; i t fo rms a b rowni sh - red soln. w i t h 
b r o m i n e w a t e r ; a n d a ye l low l iqu id w i t h a soln . of p o t a s s i u m b r o m i d e . J . T h o m s e n 
g a v e ( P t , O, 4 H B r , A q . ) = 4 3 * 4 4 CaIs. for t h e h e a t of f o r m a t i o n of h y d r o b r o m o -
p l a t i n o u s ac id , H 2 P t B r 4 . W . M a n c h o t a n d G. L c h m a n n obse rved t h a t t h e ha logen 
is e l i m i n a t e d m o r e q u i c k l y in a c u r r e n t of c a r b o n m o n o x i d e b e t t e r t h a n i t is in a n 
indi f ferent gas , a n d no c a r b o n y l b r o m i d e is fo rmed . W . R o s e n h e i m and W . L e v y 
desc r ibed a c o m p l e x w i t h p h o s p h o r o u s b r o m i d e , n a m e l y , p la t inous d ibromobis -
phosphorotribromide, [Pt(PBr3) 2Br 2] ; and also platinous dibromophosphorotri-
bromide , [ P t ( P B r 3 ) B r 2 J 2 . 

J . R e i s e t o b t a i n e d p la t inous te tramminobromide* [ P t ( N H 3 ) 4 ] B r 2 . n H 2 0 , by 
t h e a c t i o n of b a r i u m b r o m i d e on a soln. of t h e t e t r a m m i n o s u l p h a t e . T h e cubic; 
c r y s t a l s a r e n o t d e c o m p o s e d b y boi l ing w a t e r ; a n d P . T . Cleve a d d e d t h a t if t h e 
m i x e d soln . is e v a p o r a t e d o v e r s u l p h u r i c ac id , a n d t h e c rys ta l s a r e pressed be tween 
b i b u l o u s p a p e r , four -s ided p r i s m s or p l a t e s of t h e hemitrihydrate a r e fo rmed . T h e 
c r y s t a l s effloresce i n d r y a i r ; t h e y lose w a t e r a t 100° ; a n d t h e y dissolve freely in 
w a t e r . C. N o g a r e d a , a n d A . A . G r i n b e r g a n d B . V. P t i t s i n s t u d i e d t h e t h e r m a l 
d e c o m p o s i t i o n , a n d f o r m a t i o n of t h e b r o m i d e f rom i t s e l e m e n t s . E . B i i l m a n n a n d 
A. C. A n d e r s o n p r e p a r e d g r e e n p la t inous t e tramni inobromoplat inate , [P t (NH 3 ) 4 J -
P t B r 4 , s p a r i n g l y soluble in -water ; a n d t h e y also o b t a i n e d a c o m p l e x p l a t i n o u s allyl-
a l c o h o l t e t r a m m i n o b r o m o p l a t i n i t e , [ P t ( N H g ) 4 ] [ P t ( C 3 H 5 O H ) B r 3 ] 2 . L . A. Tschugaeff 
a n d 1 .1 . Tscherniaeff p r e p a r e d p la t inous aquotr iamminobromopla t in i t e , [P t (NH 3 J 3 -
( H 2 O ) ] P t B r 4 , b y a d d i n g p o t a s s i u m b r o m o p l a t i n i t e t o a so ln . of t h e chlor ide . 
T h e g reen need les a r e c o n v e r t e d b y h y d r o b r o m i c ac id or a soluble b r o m i d e i n t o 
platinous bromotriamminobromoplatinite, [Pt(NHg)3BrJ2PtBr4 . L. A. Tschugaefi 
p r e p a r e d t h i s sa l t b y t h e m e t h o d e m p l o y e d for t h e co r r e spond ing chloro-sal t . 
P . T . Cleve p r e p a r e d p la t inous t r a n s - d i b r o m o d i a m m i n e , [ P t ( N H 3 ) 2 B r 2 ] , b y t h e 
a c t i o n of p o t a s s i u m b r o m i d e on t h e c o r r e s p o n d i n g ch lor ide , a n d d r y i n g t h e p r o d u c t 
a t 100°. T h e pa l e ye l low, c rys t a l l i ne p o w d e r is spa r ing ly soluble in h o t wate r , a n d 
t h e soln. o n cool ing d e p o s i t s t h e or ig ina l sa l t ; h e a lso o b t a i n e d in a n ana logous 
m a n n e r , p l a t i n o u s Ci s -d ibromodiammine in golden-yel low needles . H . D . K . D r e w 
a n d co -worke r s p r e p a r e d t h e t h r e e i somer ides of p la t inous d i b r o m o d i a m m i n e , 
[ P t ( N H g ) 2 B r 2 ] , a n a l o g o u s w i t h t h e co r r e spond ing chlor ides (q.v.), b y t h e a c t i o n 
of a n excess of a soln. of a lka l i b r o m i d e on t h e co r re spond ing chlor ide , or of h y d r o 
b r o m i c ac id o n t h e c o r r e s p o n d i n g b a s e . T h e a-salt fo rms su lphur -ye l low, p r i s m a t i c 
needles , w h i c h g ive n o co lo ra t ion w i t h p h e n o x t e l l u r i n e d i b i s u l p h a t e ; a fS-salt 
fo rms o r a n g e need les wh ich g ive a n o range -y el low co lo ra t ion w i t h p h e n o x t e l l u r i n e 
d i b i s u l p h a t e ; a n d tihey-salt occurs in c lus te r s of d a r k o r ange p r i s m s . H . A l e x a n d e r 
prepared platinous tetrahydroxylaniinebroniide, [Pt(NH2OH)4]Br2 , in colourless 
needles , b y t h e a c t i o n of h y d r o b r o m i c acid on t h e co r r e spond ing chlor ide . 
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S. M. Jorgensen prepared plattilOUS trans-dlbromoblsmethy!amine, [Pt (CII 8 NII 2 )SBr 3 ] , 

b y evaporat ing on a -water-bath, a soln. of p la t inous quatermethylanunechloroplat in i te 
in aq. methy lamine -with repeated addi t ions of cone, hydrobromic acid, wash ing -with v e r y 
dil. hydrobromic acid and t h e n w i t h alcohol , recrystal l iz ing from boil ing water , a n d dry ing 
a t 100°. T h e ye l low prisms are sparingly soluble in "water a n d more soluble in alcohol . 
S. M. J6rgensen also prepared platinous dibromoblsdimethylamine, [ P t { ( C H 8 ) a N H } a B r a ] , 
a s well as platinous dibromoblsdimethylaminediammlne, [ P t ( N H 8 ) a { ( C H 8 ) a N H } 8 ] B r a , a n d 
platinous dibromodimetbylamlneammine, [ P t ( N H 8 X ( C H a ) 8 N H ) B r 8 ] . F . C M a n n prepared 
platinous bromodiaminodlethylamlnobromlde, [ B r P t ( H a N . C a H 4 ) 8 N H ] B r . H . Wolfram, 
H . Roihlen and E . Flohr, a n d A . J o h n s e n obta ined golden-ye l low platinous quaterethyl-
aminebromide, f P t ( C 8 H 6 N H 8 ) 4 ] B r 8 , a n d S. M. Jorgensen, platinous els-dibromobisethylamine, 
[ P t ( C 2 H 5 N H a ) 8 B r 8 ] , dlbromoethylamlneainmine, [ P t ( N H 8 ) ( C 8 H 6 N H 2 ) B r 2 ] . F . O. Mann pre
pared platinous bis-yS-methyltrimethylenediaminobromide, [P t (CH(CH 8 ) (CH 2 -NH 2 ) 8 > 2 JBr 2 ; a n d 
platinousbis-ajSy-triaminopropanobromlde, [ P t { N H 2 . C H 8 . C H ( N H 2 ) . C H 2 . N H 2 } 8 B r 2 ] . P . C . R a y 
a n d co-workers prepared P t B r ( C a H 6 ) a S a ; P t 2 B r a ( C a H 6 ) 2 S a . 2 p y ; and Pt a Hr 8 . 2 (C 2 H 6 ) 2 S 2 . 2py . 
H . Wolfram, a n d A. J o h n s e n obta ined platinum bisethylamlnediamminehexabromide, 
P t a ( N H 8 ) 2 ( C 2 H B N H 2 ) a B r 6 , of u n k n o w n const i tut ion . N . S. Kurnakoff described t h e com
plex platinous blsethylenediaminebromocuprate, [ P t en a ]CuBr 4 ; A . Werner, platinous bis-
propylenediamlnebromlde, [ P t { C 3 H 6 ( N H 8 ) a > a ] X 2 ; F . Forster , a n d P . C. R a y a n d 
N. N . Ghosh, platinous quaterpyridinebromide, [Pt (C 6 H 8 N) 4 JBr 2 , a s a trihydra&e, a n d 
S. O. H e d i n , as a jientahydrtxte, ; F . FOrster, a n d S. G. H e d i n , platinous Cis-dibromobis-
pyridine, [ P t ( C 6 H 6 N ) 8 B r 2 ] , a n d also platinous trans-dibromobispyridine ; F . Ftirster, 
platinous dlbromocarbonylpyridine, [P t (C 6 H 6 N)(CO)Br 2 ] ; W . Pull inger, a n d F. Myl ius 
and F . Forster, platinous dibromocarbonyl, [Pt(CO)X 2 J 2 ; F . Forster, platinum dibromodl-
carbonylbispyridine, P t 2 ( C O ) 2 ( C 6 H 8 N ) 2 B r 2 , of u n k n o w n const i tut ion ; F . Mylius a n d 
F . Forster, pyridinium carbonyltribromoplatinite, [Pt (CO)Br 3 JH(C 8 H 6 N) ; L. R a m b e r g , 
platinous dibromobisbenzonitrile, [ P t ( C 6 H 6 . N C ) 2 B r a ] , a c o m p l e x w i t h chloroform, a n d 
platinous dibromobisphenylcarbylamine, [ P t ( C 6 H 6 . C N ) 2 B r 2 ] ; G. Wal l in , platinous dl-
bromobisamidoacetate, [ P t ( N H 2 . C H 8 . C O O H ) 8 B r a ] ; and platinous dibromobisethylamido-
acetate, [ P t ( N H 2 . C H 2 . C O O C 2 H 5 ) 2 B r 2 ] ; E . B i i lmann a n d A. C. Anderson described 
potassium allylalcoholtrlbromoplatinite, E [ P t ( C 8 H 6 O H ) B r 8 ] , a s well as platinous allylalcohol-
diamminobromide, P t ( C s H 6 . O H ) a ( N H 8 ) a B r 6 . 

L.. Tschugaeff a n d O. Frankel described platinous quatermetbylsulphinebromoplatinlte, 
f Pt ( (CHa) 2 S J4]PtBr4 ; C. B n e b u s k e , a n d L. Tschugaeff a n d Z>. Frankel , platinous dlbromo-
bismethylsulphine, rPt{ (CH 8 ) a S} a Br 8 ] ; C. W . B lomstrand , and P . K lason , platinous 
dibromobisethylsulphine, [ P t { ( C a H 6 ) a S ) B r a ] ; M. Weibul l , a n d C. Rude l ius , platinous 
dibromobispropylsulphine, [ P t { ( C 8 H 7 ) a S } a B r a ] — w i t h normal and iso-propyl ; C. Rude l ius , 
platinous dibromoethylpropylsulphlne, [Pt{ (C a H 8 ) a S}{ (C a H 7 ) a S}Br 2 ] ; M. Welbul l , a n d 
H . Londahl , platinous dibromoblsbutylsulphine, [Pt{(C 4 H 9 ) 2 S}Br a J, w i t h normal , iso- , a n d 
secondary b u t y l ; H . Londahl , a n d C. W . B lomstrand , platinous bisbenzylsulphine, 
[Pt{(C 6H 6 .CHJj) 2S) 2Br 2 ] , a n d complexes w i t h alcohol , a n d -with chloroform. H . L&ndahl, 
a n d F . G. Angel l a n d co-workers, platinous bisethylenesulphinebromide, [Pt{ (C 2 H 4 )S} 2 ]Br a , 
and platinous dibromoethylenesulphine, [P t { (C 2 H 4 )S}Br 2 ] . K.. A. J e n s e n measured the 
dipole m o m e n t s , a n d the electrical conduct iv i t i e s of so lut ions of t h e sa l t s—v ide t h e 
chlorides. 

N . S. Kurnakoff prepared platinous quaterthiocarbamidebromide, [ P t ( C S ( N H 2 ) 2 } 4 ] B r 2 , 
L. Tschugaeff a n d P . Teearu, a n d L. R a m b e r g , platinous quaterphenylcarbylaminebromo-
platinlte, [P t (C 6 H 8 .NC) 4 ]PtBr 4 ; L . Tschugaeff a n d r>. Frankel , platinous blsdi ethyl thio-
ethyleneglycolbromoplatinlte, [ P t ( C 8 H 6 . S . C a H 4 . S . C a H 8 ) 8 ] P t B r 4 ; S. T y d e n , platinous dlbromo-
bisthiodiglycolate, [ P t ( S ( C H 2 . C O O H ) 2 } 2 B r 2 ] , a n d the corresponding platinous dibromobis-
potassiumthioglycolate, [Pt{S(CH2 .COOKl)2>2Br2] ; S. T y d e n , platinous bromoblsthlodiglycolate, 
[Pt{S(CH 2 .COOH) 2 (HO.CO.CH 2 .S .CH 2 .COO))Br] , platinous bromobispotassiumthioglyoolate, 
[Pt{S(CH 2 .COOK) 2 (KO.CO.CH a .S .COO)>Br] , platinous bromoblsbariumthloglyeolate ; 
J . Pe tren , platinous dibromoethylselenine, [Pt { (C 2 H 6 ) a Se> 2 Br 2 ] , also platinous dibromoethyl-
seleninebromoplatinite, [ P t { ( C a H 6 ) a S e } a B r a ] P t B r 8 , platinous dibromoethylseleninepyiidlne, 
| P t { C a H 6 ) a S e } ( C 6 H 6 N ) B r a ] , a n d platinous dlbromoethylsulphineethylselenine, [ P t { ( C a H 6 ) 2 S } -
{(C 2 H 6 ) 8 Se>Br 2 ] . A . R o s e n h e i m a n d W . L e v y , platinous dibromobisphosphorotribromide, 
[Pt (PBr 8 ) 2 Br 2 ] ; K. A. J e n s e n , cis- a n d t rans platinous dlbromobistriethylphosphfne, 
[Pt{ (C 8 H 5 ) 8 P} 2 Br a ] . A. R o s e n h e i m a n d co-workers, platinous dibromoblsmethylphosphlte, 
[Pt{P(OC.H a ) 3 > 2 Br 2 ] ; platinous dlbromoethylphosphite, [ P t B r 2 . P ( O C . H 6 ) 8 ] a ; platinous els-
dibromoanilinetriethylphosphite, [ P t ( C a H 8 N H a ) { P ( O C a H 6 ) 8 } B r 8 ] ; platinous trans-dibromo-
anilinetrletbylpbosphite ; platinous dibromophosphorobromlde, [ P t ( P B r 8 ) B r 8 ] , a n d platinous 
dibromotriethylphosphite, [ P t { P ( O C a H 6 ) 8 ) B r a ] ; a n d R. B u n s e n , platinous dlbromo-oxyeacodyl, 
[ P t { A s a ( C H 3 ) 4 0 } B r a ] . 

G . M e k e r o b t a i n e d o c t a h e d r a l c r y s t a l s o f a m m o n i u m b r o m o p l a t i n i t e b y t h e 
a c t i o n o f f u s e d a m m o n i u m s u l p h a t e a n d a m m o n i u m o r p o t a s s i u m b r o m i d e on 
finely-divided p l a t i n u m . J . T h o m s e n a l s o p r e p a r e d s o d i u m b r o m o p l a t i n i t e , 
N a 2 P t B r 4 . 6 H 2 0 , b y e v a p o r a t i n g t o d r y n e s s a s o l n . o f p l a t i n i c c h l o r i d e i n h y d r o -
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b r o m i c ac id , a n d c rys ta l l i z ing f rom t h e a q . soln. of t h e r e s idue . T h e h e a t of fo rma
t i o n is ( P t , B r 2 , 2 N H 4 B r , Aq. ) = 3 1 - 8 4 OaIs. J . T h o m s e n o b t a i n e d p o t a s s i u m b r o m o -
plat in i te , K 2 P t B r 4 . 2 H 2 O , b y boil ing a soln. of a mol . of p o t a s s i u m ch lo rop la t in i t e 
w i t h 4 m o l s . of s o d i u m b r o m i d e i n so l i t t l e w a t e r t h a t a l a rge p r o p o r t i o n of t h e 
s o d i u m ch lo r ide w h i c h is f o r m e d s e p a r a t e s o u t . B y r e p e a t e d e v a p o r a t i o n , filtering, 
a n d cool ing , t h e p o t a s s i u m sa l t c a n b e freed f rom m o s t of t h e s o d i u m chlor ide , a n d 
t h e s a l t c a n t h e n b e re -c rys ta l l i zed f rom i t s a q . soln. E . B i i l m a n n a n d A . C. A n d e r s o n 
o b t a i n e d i t b y e v a p o r a t i n g o n a w a t e r - b a t h a m i x t u r e of 115*5 g r m s . of h y d r o -
b r o m o p l a t i n i c ac id w i t h four t i m e s i t s w e i g h t of w a t e r w i t h 28*3 g r m s . of p o t a s s i u m 
o x a l a t e u n t i l t h e w e i g h t is a b o u t 218 g r m s . Al low t h e l iqu id t o cool ove rn igh t , 
s e p a r a t e t h e p r o d u c t b y suc t ion , a n d d r y i t i n a i r — y i e l d 44 g r m s . N . D e m a s s i e u x 
a n d J . H e y r o v s k y s t u d i e d t h e d i s soc ia t ion of t h e sa l t i n soln. 

T h e p r i s m a t i c c r y s t a l s of t h e dihydrate a r e a l m o s t b lack , a n d , acco rd ing t o 
O. B . Boggi ld , t h e y a r e r h o m b i c b i p y r a m i d s w i t h t h e ax ia l r a t i o s a : b : c 
= 0 6 0 5 8 : 1 : O 7 0 5 0 . T h e o p t i c a l c h a r a c t e r is n e g a t i v e . R . K l e m e n t g a v e 3-747 
for t h e s p . g r . a t 25°/4° , a n d 167*9 for t h e m o l . vo l . T h e c rys t a l s r e m a i n b r i g h t in a 
cool p l ace , or i n a c losed vessel a t o r d i n a r y t e m p . T h e w a t e r is g iven off w h e n t h e 
c r y s t a l s a r e e x p o s e d t o s u n l i g h t , o r k e p t i n a des i cca to r . W h e n t h e d i h y d r a t e d 
c r y s t a l s a r e a l lowed t o s t a n d ove r w a t e r , t h e v a p o u r is a b s o r b e d a n d a d a r k r ed 
soln. i s f o rmed . T h e h e a t of f o r m a t i o n of t h e a n h y d r o u s sa l t w a s found b y 
J . T h o m s e n t o be ( P t , B r 2 , 2 K B r ) = 3 2 * 3 1 CaIs. ; ( P t , B r 2 , 2 K B r , Aq . = 3 1 - 8 4 CaIs. ; 
a n d t h e h e a t of so lu t ion , —10*63 CaIs. E . B i i l m a n n a n d A. C. A n d e r s o n obse rved 
t h a t t h e sa l t is freely so lub le in w a t e r , a n d w h e n t h e soln. is boi led for some t i m e , 
i t is d e c o m p o s e d . 

L . W o h l e r a n d F . Miiller p r e p a r e d p l a t i n u m tr ibromide, P t B r 3 , b y h e a t i n g t h e 
t e t r a b r o m i d e a t 370° ; a t 405° , i t d e c o m p o s e s i n t o t h e d i b r o m i d e . R . K l e m e n t 
o b t a i n e d p l a t i n u m t r i b r o m i d e a n a l o g o u s w i t h t h e t r i ch lo r ide , a n d found i t s sp . gr. 
a t 22°/4° t o b e 6*504, a n d i t s m o l . vo l . 66*9. 

A . J . B a l a r d , a n d P . A . v o n Bonsdorf f d i s so lved p l a t i n u m in a m i x t u r e of h y d r o -
b r o m i c a n d n i t r i c ac ids , e v a p o r a t e d t h e soln. a t a b o u t 70°, a n d o b t a i n e d p l a t i n u m 
te trabromide , o r p la t in ic bromide , P t B r 4 . H . Topsde a d d e d t h a t if t h e n i t r i c ac id 
is i n excess s o m e t e t r a b r o m o n i t r o s y l b r o m i d e is fo rmed , a n d if t h e h y d r o b r o m i c 
ac id is i n excess , h y d r o b r o m o p l a t i n i c ac id . C. F. R a m m e l s b e r g obse rved t h a t some 
p l a t i n i c b r o m i d e is f o r m e d w h e n a soln . of p l a t i n i c s u l p h a t e is t r e a t e d w i t h b a r i u m 
b r o m a t e ( b r o m i d e ?), a n d t h e f i l tered soln. e v a p o r a t e d . L . P igeon e m p l o y e d a 
p rocess a n a l o g o u s t o t h a t u s e d in t h e p r e p a r a t i o n of p l a t i n i c ch lor ide . V. Meyer 
a n d H . Z u b l i n e m p l o y e d t h e p rocess i n d i c a t e d i n c o n n e c t i o n w i t h p l a t i n o u s b r o m i d e . 
W . H a l b e r s t a d t e v a p o r a t e d t o d r y n e s s t h e soln . of h y d r o b r o m o p l a t i n i c acid, 
o b t a i n e d i n V . M e y e r a n d H . Zi ib l in ' s p rocess , in o r d e r t o d r i v e off t h e excess of 
b r o m i n e , e x t r a c t e d t h e m a s s w i t h w a t e r , e v a p o r a t e d t h e soln. aga in t o d ryness , 
a n d t h e n h e a t e d t h e b r o w n i s h - r e d p r o d u c t t o 180° t o 200° w i t h v igorous s t i r r ing 
u n t i l t h e v a p o u r of h y d r o g e n b r o m i d e w a s n o longer pe rcep t ib l e . T h e p r o d u c t is 
boi led w i t h w a t e r , a n d t h e soln . e v a p o r a t e d t o d r y n e s s ; t h e res idue is aga in h e a t e d 
t o 180° a n d t h e s e q u e n c e of o p e r a t i o n s r e p e a t e d so t h a t finally t h e filtered soln. 
is e v a p o r a t e d . L . v o n Miiller o b s e r v e d t h a t t h e n a t u r e of t h e p r o d u c t d e p e n d s on 
t h e t i m e occup i ed in d r y i n g t h e m a s s , a n d A . G u t b i e r a n d co-workers obse rved 
t h a t t h e p r o d u c t is i m p u r e , a n d L . v o n Miiller, a n d A. G u t b i e r a n d co-workers 
r e c o m m e n d e d d r y i n g t h e p r o d u c t in b r o m i n e a t 180°. T h e p r o d u c t d r i ed a t different 
t e m p , c o n t a i n e d t h e fol lowing p e r c e n t a g e p r o p o r t i o n s of p l a t i n u m : 

100° 110° 120° 120° t o 130° 
Pla t inum . 26-75 27.59 31-13 to 32-96 33-05 to 3412 per cent. 

130° t o 140° J 40° t o 150° 150° t o 175° 180° 
Pla t inum . 36-59 to 37-89 37-14 39-19 to 40-31 41-34 per cent. 

IJ. W o h l e r a n d F . Miil ler o b t a i n e d t h e a n h y d r o u s t e t r a b r o m i d e b y h e a t i n g 
h y d r o b r o m o p l a t i n i c ac id in a c u r r e n t of b r o m i n e a t 300° . C. N o g a r e d a s t u d i e d t h e 
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formation of the bromide from platinum and found the stages are Pt—> PtBr->PtBr4. 
Platinic bromide was analyzed by V. Meyer and H. Zublin, W. Halberstadt, 
A. Gutbier and co-workers, L.. von Miiller, and A. Miolati and I. Bellucci. Dark 
brown, amorphous platinic bromide is stable in air. W. Peters observed that when 
it is dried in vacuo, it is somewhat moist. W. Halberstadt could not obtain it in 
the crystalline state, but C. F. Rammelsberg did do so. R. Klement gave 5*687 
for the sp. gr. at 25°/4°, and 90-6 for the mol. vol. W. Pullinger found that after 
4 hrs.' heating at 310°, in a current of air, the salt was not completely converted into 

platinous bromide and bromine. 
L.. Wohler and F. Mtiller's obser
vations on the range of stability 

200 30I , *".+ , *™ , . 600 of the bromides are summarized 
F i a . 9 0 . - R a n g e •g^Stob^hty of t h e Platxnum i n F £ g gQ Q N o g a r e d a s t u d i e d 

the subject. L. Pigeon said that 
the heat of formation of the solid is (Pt, 2Br2)=42-43 to 56-83 CaIs. according as 
the bromine is liquid or gas ; the heat of formation of the salt in soln., (Pt, 2Br2Hq., 
H2O) =52-29 OaIs. ; and the heat of soln. is +9-86 CaIs. A. Gutbier and co
workers said that hydrogen reduces platinic bromide, even at ordinary temp., 
forming hydrogen bromide. The salt is soluble in water, and L. Pigeon said that 
1OO c.c. of water dissolve 0-4 grm. of the salt at ordinary temp., and W. Halber
stadt gave 0-41 grm. per 100 grms. of water at 20°. For the electrical conductivity, 
vide infra, dihydroxy-tetrabromoplatinic acid. According to W. Halberstadt, the 
salt is freely soluble in hydrobromic acid ; and soln. of potassium, sodium, or 
calcium bromides give red precipitates. 

An aq. soln. of the salt was found by W. Halberstadt to give a fawn-coloured 
precipitate when treated with aq. ammonia, and a soln. of ammonium bromide gives 
a red precipitate. According to W. Peters, the anhydrous salt rapidly absorbs 
dry ammonia to form platinic hexamininobromide, [Pt(NH3)6]Br4, and this, in 
vacuo, yields platinic pentamminobromide, PtBr4.5NH3. P. T. Cleve prepared 
platinic dibromotetramminobromide, [Pt(NHg)4Br2]Br2, by mixing hot soln. of 
the corresponding nitrate, and ammonium bromide ; and A. Werner, by the action 
of bromine on a warm soln. of platinous tetramminosulphate. The orange-red 
crystals are sparingly soluble in hot water. Silver nitrate precipitates silver 
bromide from the aq. soln.—the hot filtered liquor on cooling furnishes pale yellow 
crystals of what is considered to be [Pt(NH3)4(OH)Br](N03)2. L,. A. TschugaefE 
prepared platinic bromoamidotetramminobromide, [Pt(NH3J4(NH2)BrJBr2 ; and 
platinic cnloroamidotetramminobromide, [Pt(NH3)4(NH2)Cl]Br2. P. T. Cleve 
obtained platinic trans-tetrabromodiammine, [Pt(NH3)2Br4], by adding bromine 
to platinous trans-chlorodiammine. The orange-yellow powder consists of four-
sided plates, or octahedra, which are sparingly soluble in water. The corresponding 
platinic cis-tetrabromodiammine forms dark red prisms or rhombic or hexagonal 
plates, sparingly soluble in cold water. A. R. Klien studied the action of water, 
acids, and alkaline soln. According to E. G. Cox and G. H. Preston, the a- and 
^8-diamminotetrabromides are isomorphous with the corresponding tetrachlorides. 

H. Topsoe prepared platinic tetrabromonitrosylbromide, PtBr4.2NOBr, by 
dissolving platinum in a mixture of hydrobromic acid and an excess of nitric acid. 
The dark brown powder contains cubic crystals. Moisture decomposes the salt 
with the evolution of nitrous fumes ; and when confined over calcium chloride 
nitrosyl bromide is evolved. P. T. Cleve obtained platinic hydroxybromotetram-
minonitrate, LPt(NH3)4(OH)Br](N03)2, by the action of silver nitrate on platinous 
dibromotetramminonitrate. The straw-yellow powder consists of short prisms. 
The salt loses nothing at 100°, but detonates like gunpowder when strongly heated. 
It is sparingly soluble in cold water, and freely soluble in hot water ; hydrochloric 
acid converts it into chlorobromotetramminochloride ; nitric acid forms bromo-
nitratotetramminonitrate ; and an excess of oxalic acid gives a mixed precipitate. 

W. Manchot and G. Lehmann observed that in carbon monoxide the halogen 
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i s e l i m i n a t e d a t a l o w e r t e m p , t h a n i t i s i n a n i n d i f f e r e n t g a s , a n d t h a t n o c a r b o n y l 
b r o m i d e i s f o r m e d . W . H a l b e r s t a d t a n d o t h e r s o b s e r v e d t h a t p l a t i n i c b r o m i d e is 
e a s i l y s o l u b l e i n a b s o l u t e a n d i n a q . a l c o h o l , i n a l c o h o l , a n d in g l y c e r o l . T h e 
e t h e r e a l s o l n . d e p o s i t s p l a t i n u m w h e n w a r m e d ; t h e s a l t i s a l s o s l i g h t l y s o l u b l e i n 
a c e t i c a c i d , a n d a l s o i n s o l n . o f p o t a s s i u m or a m m o n i u m o x a l a t e . A n e x c e s s of 
s o d a - l y e a d d e d t o a n a q . s o l n . o f p l a t i n i c c h l o r i d e g i v e s a y e l l o w i s h - r e d p r e c i p i t a t e , 
a n d s i l v e r n i t r a t e , a b r o w n i s h - r e d p r e c i p i t a t e . 

A . Gutbier a n d F . Bauriedel , F . Bauriedel , and P . Groth described platinic bismethylamine-
hydrobromlde, 2 C H „ N H , . 2 H B r . P t B r 4 ; A . Gutbier a n d F . Bauriedel , F . Bauriedel , A. Ries , 
T. Hjortdahl , a n d M. Tdpsoe , platinic blsdlmethylaminehydrobromide, 2 ( C H j ) 2 N H 1 H B r 1 P t B r 2 ; 
F . Bauriede l , A . Gutbier a n d F . Bauriede l , A . R i e s , a n d H . Topsoe , platinic bistrimethyi-
amtnehydrobromide, 2 ( C H 8 ) 8 N . H B r . P t B r 4 ; A. Gutbier a n d A. R a u s c h , A. R ies , and 
H . Topsoe , platinic bistetramethylammonlum bromide, 2 (CHa) 4 NH 3 Br 1 PtBr 4 ; F . Bauriedel , 
A . Gutbier a n d F . Bauriedel , H . Topsoe , a n d P . Groth , platinic bisethylaminehydrobromide, 
2 C 8 H 8 N H a . H B r . P t B r 4 ; F . Bauriede l , A. Gutbier a n d F 1 Bauriedel , P . Groth, 
A . R i e s , a n d H . Topsoe , platinic bisdiethylaminehydrobromide, 2(C2HJi)2]SrH1HBr1PtBr4 ; 
H . T). K . D r e w a n d H . J . Tress , platinic quaterethylaminobromide, [ P t GtIi4Br2JBr8 ; F1 Baurie
del , A . Gutbier a n d F . Bauriede l , H . Topsoe , a n d P . Groth, platinic bistriethylaminehydro-
bromide, 2 ( C 2 H j ) 3 N - H B r 1 P t B r 4 ; A . Gutbier a n d A. R a u s c h , and A. Rios , platinic 
bistetraethylammoniumbromide, 2 ( C 2 H 5 ) 4 N B r . P t B r 4 ; J . A . Ie BcI, platinic dimethyl-
dlethylaminehydrobromide, ( C H 8 ) 2 N H 1 H B r . ( C a H 5 ) 2 N H . H B r i P t B r 4 ; A. R ies , platinic bis-
trlmethylethylammoniumbromide, 2 (CHa) 8 (C 2 H 6 )NBr 1 PtBr 4 ; A. R ies , platinic bisdimethyl-
diethylammoniumbromide, 2 ( C H 3 ) 2 ( C a H 8 ) 2 N B r . P t B r 4 ; A. R i e s , platinic bismethyltriethyl-
ammoniumbromide, 2 ( C H 3 ) ( C a H 5 ) 3 N B r . P t B r 4 ; F . Bauriedel , a n d A. Gutbior and 
F. Bauriede l , platinic bis-n-propylamlnehydrobromide, 2 C 8 H 7 N H 2 . H B r . P t B r 4 , and also platinic 
bis-i-propylaminehydrochloride ; J . A . Ie Be l , A. R i e s , a n d P . Groth, platinic bispropylamine-
hydrobromide, 2 ( C 3 H 7 J 8 N H 1 H B r 1 P t B r 4 ; A . Gutbier a n d A. R a u s c h , platinic bistripropyl-
aminehydrobromide, 2 ( C 8 H 7 ) 8 N . H B r . P t B r 4 ; A. R ies , platinic bistetrapropylammoniumbromide, 
2 ( C 3 H 7 ) 4 N B r . P t B r 4 ; A . R i e s , platinic bismethyltripropylammoniumbromide, 2(CHS)(C3H,)3-
N B r 1 P t B r 4 ; A . R i e s , platinic bistriethylpropylammoniumbromide, 2 (C 2 H 6 ) 3 (C 3 H 7 )NBr .PtBr 4 ; 
F . Bauriede l , a n d A1 Gutbier a n d F . Bauriedel , platinic bis-n-butylaminehydrobromide, 
2 C 4 H 9 N H 2 1 H B r 1 P t B r 4 , a n d platinic bis-iso-butylaminehydrobromide ; A . Gutbier and 
A. R a u s c h , platinic bisdl-iso-butylaminehydrobromide, 2 (C 4 H 9 J 8 NH 1 HBr.PtBr 4 ; A . Gutbier 
a n d A. R a u s c h , platinic blstrl-Iso-butylaminebydrobromide, 2 (C 4 Hs) 3 N 1 HBr 1 PtBr 4 ; A. Ries , 
and P . Groth , platinic bisethyl-iso-butylaminehydrobromide, 2 ( C 8 H 6 ) ( C 4 H 9 ) N H 1 H B r 1 P t B r 4 ; 
A. R i e s , platinic bistriethylbutylammoniumbromide, 2 (C 8 H 8 ) 3 (C 4 H 9 )NBr .PtBr 4 ; A . Gutbier 
a n d A1 R a u s c h , platinic bis-iso-amylamlnehydrobromide, 2 C 6 H 1 1 N H 2 - H B r - P t B r 4 , platinic 
bisdi-iso-amylaminehydrobromide, 2 ( C 6 H n ) 8 N H 1 H B r 1 P t B r 4 , a n d platinic bistri-iso-amylamine-
hydrobromide, 2 ( C 6 H n ) 8 N 1 H B r - P t B r 4 ; a n d A. Gutbier a n d A. Rausch , platinic bisallylamine-
hydrobromlde, 2 C 3 H 5 N H 2 1 H B r 1 P t B r 4 ; phenylammonium bromoplatinate, (C 6 H 6 . NH ; ,)2-
P t B r 6 ; phenylmethylammonium bromoplatinate, ( ( C 6 H 6 ) ( C H 3 ) N H 2 I 2 P t B r 6 ; phenyldimethyl-
ammonium bromoplatinate, ( ( C 6 H 6 ) ( C H 8 ) 2 N H ] a P t B r 6 ; phenylethylammonium bromoplatinate, 
( ( C 6 H 6 ) ( C 2 H 6 ) N H 2 I 2 P t B r 6 ; phenyldiethylammonium bromoplatinate, ( ( C 6 H 6 ) ( C a H 5 ) 2 N H | 2 -
P t B r 3 ; bromophenylammonium bromoplatinate, ( C 6 H 4 B r 1 N H 3 ) 2 P t B r 6 , in i ts o-, m-, and i>-
forms ; chlorophenylammonium bromoplatinate, ( C 6 H 4 C L N H 3 ) 2 P t B r 6 , in i ts w- a n d p - f o m w ; 
2 :4-dichIorophenylammonium bromoplatinate, ( C 6 H 3 C l 2 . N H 3 ) 2 P t B r 6 ; nitrosyldimethylam-
monium bromoplatinate, ( N O 1 N H ( C H 8 ) 2 } a P t B r 6 ; nitrosyldiethylammonium bromoplatinate, 
( N 0 1 N H ( C 8 H 6 ) a } 8 P t B r 6 ; nitrosyldlpropylbromoplatinate, (NO-NH(C 3 H 7 J 2 }PtBr 8 ; nitrosyldi-
Iso-butyl^ammonium bromoplatinate, ( N O . N H ( C 4 H 9 ) a > 2 P t B r 6 ; tolylammonium bromoplatinate, 
(CH 3 1 C 6 H 4 1 NHa) 2 PtBr 6 , in i t s 0-, m-, a n d p - f o r m s ; tolyldimethylammonium bromoplatinate, 
{ C 8 H 4 ( C H 3 ) 1 N H ( C H 8 ) 2 } a P t B r 6 , in i t s 0- a n d p-forms ; 2 :4-toIylenediammonium bromo
platinate, ( C 7 H 1 2 N 8 ) P t B r 6 ; 3 :4-tolylenediammonium bromoplatinate, ( C 7 H 1 2 N 2 ) P t B r 6 ; 
methoxyphenylammonlum bromoplatinate, (CH 8 O 1 C 6 H 4 NHa) 8 PtBr 6 , in i ts 0- and ^ - fomw ; 
etnyoxyphenylammonium bromoplatinate, ( C 8 H 6 O 1 C 6 H 4 N H 3 ) 2 P t B r 6 , in i ts u- and p-
f o r m s ; trfbenzylammonium bromoplatinate, ( ( C 7 H 7 ) 8 N H } 8 P t B r 6 ; benzylmethylammonium 
bromoplatinate, ( ( C 7 H 7 ) ( C H 8 ) N H 2 I 8 P t B r 6 ; benzylldenemethylammonium bromoplatinate, 
( C H ( C 6 H 5 ) : N H ( C H 8 ) I 8 P t B r 6 ; xylylammonium bromoplatinate, ( (CH 3 ) 2 C 6 H 3 .NH 3 J 2 PtBr 6 , 
in i t s 1 : 2 : 3 - , 1 : 3 : 4, a n d 1 : 4 : 5-forms ; benzylammonium bromoplatinate, ( C 7 H 7 . N H 8 ) 3 -
P t B r 6 ; benzylethylammonlum bromoplatinate, ( ( C 7 H 7 ) ( C 8 H 6 ) N H 8 I 2 P t B r 6 ; benzylideneethyl-
ammonium bromoplatinate, ( C H ( C 6 H 6 ) : N H ( C 2 H 6 ) I 2 P t B r 6 ; benzylidenephenylammonium 
bromoplatinate, ( C H C 6 H 5 : N H ( C 6 H 6 ) I 8 P t B r 6 ; benzidlnium bromoplatinate, ( (C 6 H 4 )NH 3 I 8 -
P t B r 6 ; phenylenediammonium bromoplatinate, ( C 6 H 4 ( N H 8 J 8 I P t B r 6 , in i t s 0-, //>-, and p-
f o r m s ; naphthylammonium bromoplatinate, ( C 1 0 H 7 1 N H 3 ) a P t B r 6 , in i t s a- and £-forrns ; 
phenylbenzylammonlum bromoplatinate, ( N H 8 ( C 6 H 5 ) ( C 7 H 7 ) I 8 P t B r 6 ; phenylbenzylmethylam-
monlum bromoplatinate, ( N H ( C H 8 ) ( C 6 H 6 ) ( C 7 H 7 ) I 8 P t B r 6 ; 2 : 4 :5-trimethylphenylammonium 
bromoplatinate, ( ( C H 8 ) 8 ( C 6 H 5 ) N | , P t B r 6 . 

A . B . W e i n h a g e n prepared choline bromoplatinate, ( C 5 H 1 4 O N ) 8 P t B r 6 ; pyridinium 
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bromoplatinate, ( C 6 H 6 N ) 2 U 8 P t B r 6 ; betaine bromoplatinate, ( C 6 H 1 8 O 8 N C l ) 8 P t B r 6 ; areea-
idlne bromoplatinate, ( C 7 H 1 1 O 2 N ) 8 H 2 P t B r 6 - H 8 O ; arecollne dlchlorotetrachloroplatinate, 
( C 8 H 1 8 O 8 N ) 2 H 8 P t C l 2 B r 4 ; and nicotine bromoplatinate, ( C X 0 H 1 4 N 8 ) H 8 P t B r 6 . H 8 O ; b u t n o t 
morphine bromoplatinate, or hydrazine bromoplatinate. , * . . « . . 

F . Bauriedel , C. J. Obermaier, a n d A . Gutbier a n d co-workers described platinic DiS-
anllinehydrobromide, 2 C 6 H 6 N H , . H B r 1 P t B r 4 ; F . Bauriedel , a n d A. Gutbier a n d co-workers , 
platinic bistoluidinehydrobromide, 2 C 7 H 7 N H 8 - H B r - P t B r 4 , w i t h o-, m-, a n d ^>-tolyl; 
P . Bauriedel , and A. Gutbier and co-workers , platinic bisxylidinehydrobromide, 2 C 8 H 9 N H 2 . 
H B r - P t B r 4 , w i th the 1, 2 , 4-, t h e 1, 3 , 4-, a n d t h e 1, 4 , 5-xyl idine ; C. J . Obermaier, a n d 
A. Gutbier and co-workers, platinic bisnaphtbylaminehydrobromide, 2 C 1 0 H 7 N H 8 - H B r - P t B r 4 , 
w i t h a- and /9-naphthylamine ; F . Bauriedel , a n d A . Gutbier a n d F . Bauriede l , platinic 
etbylenedlaminehydrobromlde, C 2 H 4 ( N H 2 ) , . 2 H B r - P t B r 4 ; a n d platinic propylenediaminehydro-
bromide, C 8 H 6 ( N H 2 ) 2 . 2 H B r - P t B r 4 ; F . M. Jager s tud ied t h e crysta l s of p lat in ic tris-
ethylenediaminochlorit le , P t e n 8 B r 4 . l $ H 8 0 , a n d A . P . Smirnoff, platinic trlspropylene-
diaminobromide, [P t (C 3 H 6 .N 8 H 4 ) a ]Br 4 , in i t s racemic, dex tro - a n d leevo-forms. S. G. H e d i n 
prepared platinic tetrabromoblspyridine, [ P t ( C 6 H 8 N ) 2 B r 4 ] ; F . Bauriedel , A . Gutbier a n d 
F . Bauriedel , and A. Gutbier a n d A . R a u s c h , platinic bispyrldinebydrobromide, 2 C 6 H 6 N . 
H B r - P t B r 4 , 3-methylpyridlnlum bromoplatinate, ( C 6 H 6 ( C H 3 ) N ) 8 P t B r 6 ; dimethylpyridinium 
bromoplatinate, {C 6 H 4 (CH 8 ) 8 N J 8 PtBr 6 ; trimethylpyridinium bromoplatinate, {C 6 H 8 (CH 8 ) 8 N} 8 -
P t B r 6 ; piperidinium bromoplatinate, ( C 8 H 1 2 N ) 8 P t B r 6 ; iso-quinollnium bromoplatinate, 
( C 8 H 8 N ) 2 P t B r 6 , w i t h o- a n d /8-picoline ; a n d platinic bisplcolinehydrobromlde, 2 C 6 H 7 N . 
H B r - P t B r 4 ; A. Gutbier a n d A. K a u s c h , guanldine bromoplatinate, ( C 2 H 1 8 N 6 ) P t B r 6 ; 
triphenylguanidine bromoplatinate, ( N C 6 H 6 : C ( N H C 6 H 6 ) 2 H 2 P t B r 6 , t h e guanid ine sa l t , 
[Pt(CH6N8)Br8]J8 , w a s prepared b y M. Lesbre a n d K. Gardner ; platinic bislutidinehydro-
bromide, 2C 7 H 8 N-HBr-PtBr 4 , platinic biscollidlnehydrobromide, 2 C 8 H 1 1 N - H B r - P t B r 4 , a n d 
platinic bispiperldinehydrobromide, 2 C 6 H 1 1 N - H B r - P t B r 4 ; A . Gutbier a n d A. R a u s c h , 
E . G. Cox a n d co-workers, F . Bauriedel , and A. Gutbier a n d F . Bauriedel , platinic bis-
quinoline hydrochloride, 2 C 8 H 7 N - H B r - P t B r 4 , w i t h ordinary a n d i so-quinol ine; a-picollnium 
bromoplatinate, ( ( C H 8 ) C 6 N H 6 J 2 P t B r 6 ; qulnolinium bromoplatinate, ( C 8 H 8 N ) 2 P t B r 6 . L . B a m 
berg, platinic tetrabromoblsbenzonitrile, [P t (C 6 H 6 -CN) 2 Br 4 ] ; G. Wal l in described platinic 
tetrabromobisdiamidoacetate, [ P t ( N H 2 - C H 8 - C O O H ) 2 B r 4 ] , a n d platinic dibromoblsglycine, 
[P t (NH 2 -CH 8 -COO) 8 Br 8 ] ; F . G. Mann, platinic tetrabromotrlaminopropanemonohydrochlorlde, 
[ P t ( N H 8 - C H 8 - C H N H 8 - C H 2 N H 8 ) ( H C l ) B r 4 ] H 8 O . L. Tschugaoff, platinic dibromobismethyl-
ethylglyoxime, P t ( N O . C . C 8 H 6 . C H 3 . C . N O H ) 2 B r 2 ] . 

C. E n e b u s k e and M. Weibul l described platinic tetrabromobismethylsulphlne, [Pt ( (CH 3 ) 8 S> 8 -
Br 4 ] ; C. W . B lomstrand , F . G. Angol l a n d co-workers , a n d M. Weibul l , platinic tetra-
bromobisethylsulphlne, [ P t ( ( C 2 H 6 ) 2 S } 2 B r 4 ] ; C. Rude l ius , H . Londahl , a n d M.. Weibul l , 
platinic tetrabromobispropylsulphine, [Pt^ (C 3H 7 J 2 S) 2 Br 4 ] , represented b y normal a n d iso-
p r o p y l ; F . G. Angell and co-workers, platinic dlchlorodibromobisethylsulphine, [ P t { ( C 2 H 6 ) 2 S } 2 -
Br 2 Cl 2 ] ; P . C. B a y a n d N . N . Ghosh prepared c o m p l e x e s w i t h e t h y l a m i n e , P t 4 B r 8 . 
3 ( C J H J ) 8 S 8 1 ( C 2 H J ) N H 8 ; w i t h pyridine , P t a B r 2 , ( C 2 H 6 ) 2 S 2 . 2 C 6 H B N ; w i t h benzy lamine , 
P t 6 B r a . 5 ( C 2 H 6 ) a S 2 . 2 C 7 H 7 N H 2 ; w i t h phenylhydraz ine , P t 1 0 B r 2 . 9 ( C 2 H 5 ) 2 S 2 . 2 C 6 H 6 . N H . N H 2 ; 
w i th tr ipropylamine, P t 1 0 Br 8 . 9 (C 2 Hg) 2 S 2 .N (C 3 H 7 ) 3 ; a n d w i t h quinol ine, P t 2 B r 2 ( C 2 H g ) 8 S 8 . 
2C 8 H 7 N. J . Petron, platinic tetrabromoethylselenine, rPt ( (C 2 H 6 ) 2 So} 2 Br 4 ] , a n d platinic 
tetrabromoethylsulphineethylselenine, [ P t ( ( C 2 H 6) 2S }((C 2H 6) 2 Se }Br4 J. 

A . J . B a l a r d o b t a i n e d h y d r o b r o m o p l a t i n i c a c i d , H 2 P t B r 6 . 9 H 2 O , b y t h e a c t i o n 
o f a m i x t u r e o f h y d r o b r o m i c a n d n i t r i c a c i d s o n p l a t i n u m . W . P u l l i n g e r r e c o m 
m e n d e d d i s s o l v i n g p l a t i n u m s p o n g e i n h y d r o b r o m i c a c i d s a t u r a t e d w i t h b r o m i n e 
i n a s e a l e d g l a s s t u b e a t 1 8 0 ° , a n d E . B i i l m a n n a n d A . C. A n d e r s o n b o i l e d t h e 
s p o n g y p l a t i n u m w i t h t h e h y d r o b r o m i c a c i d a n d b r o m i n e i n a flask f i t t e d w i t h a 
re f lux c o n d e n s e r , a n d h e a t e d o n a w a t e r - b a t h . V . M e y e r a n d H . Z u b l i n u s e d t h e 
p r o c e s s ; !L. v o n Mi i l l er d i d n o t o b t a i n a g o o d y i e l d ; H . T o p s o e e v a p o r a t e d t h e r e d 
l i q u i d o v e r c a l c i u m d i o x i d e , a n d d r i e d t h e c r y s t a l s o v e r s u l p h u r i c a c i d . W . H a l b e r -
s t a d t w a s h e d t h e p r o d u c t w i t h c a r b o n d i s u l p h i d e o n a n a s b e s t o s f i l ter . A . G u t b i e r 
a n d F . B a u r i e d e l , L . v o n Mii l l er , F . B a u r i e d e l , a n d A . G u t b i e r a n d A . K a u s c h 
r e p e a t e d l y e v a p o r a t e d h y d r o c h l o r o p l a t i n i c a c i d w i t h c o n e , h y d r o b r o m i c a c i d o n a 
w a t e r - b a t h , a d d e d h y d r o b r o m i c a c i d a n d b r o m i n e t h r e e o r f o u r t i m e s , r e p e a t i n g 
t h e e v a p o r a t i o n a f t er e a c h a d d i t i o n . T h e r e s i d u e i s d i s s o l v e d i n h y d r o b r o m i c 
a c i d , a n d t h e d e e p c a r m i n e - r e d s o l n . e v a p o r a t e d o v e r b a r i u m o x i d e . 

T h e c a r m i n e - r e d c r y s t a l s w e r e s a i d b y H . T o p s o e t o b e m o n o c l i n i c p r i s m s . 
W h e n t h e c r y s t a l s are c o n f i n e d o v e r c a l c i u m c h l o r i d e , t h e f a c e s g r a d u a l l y b e c o m e 
d u l l o w i n g t o t h e l o s s o f h y d r o g e n b r o m i d e ; a n d t h e c r y s t a l s m e l t a t 1 0 0 ° g i v i n g 
off w a t e r , b r o m i n e , a n d h y d r o g e n b r o m i d e , a n d o v e r 1 0 0 ° t h e r e i s f o r m e d a m i x t u r e 
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of p l a t i n o u s b r o m i d e a n d h y d r o b r o m o p l a t i n i c ac id . T h e c rys t a l s del iquesce in 
a i r . L*. P i g e o n g a v e for t h e h e a t of f o r m a t i o n in soln . ( P t , 2Br 2 , 2 H B r ) = 6 0 - 7 0 CaIs. ; 
o r ( P t B r 4 , 2 H B r ) = 18-27 CaIs. ; a n d J . T h o m s e n g a v e ( P t , 2Br 2 , 2 H B r ) = 5 7 - 6 4 CaIs. 
a l so i n a q . soln. ; a n d ( P t , O 2 , 6 H B r . A q . ) = 8 0 - 3 6 CaIs. H . I . Schlesinger a n d 
R . E . P a l m a t e e r s t u d i e d t h e c o n d i t i o n s for t h e r e a c t i o n P t B r 6 " + 6 C r = P t C l 6 " + 6 B r ' . 
H . Topsoe , a n d W . H a l b e r s t a d t f o u n d t h e c r y s t a l s t o be freely soluble i n wa te r , 
a lcohol , e t h e r , ch lo roform, a n d ace t i c ac id . L . P i g e o n sa id t h a t a soln. of a mol . 
of t h e ac id w i t h 2 mols . of s i lver n i t r a t e fo rms s i lver b r o m o p l a t i n a t e wh ich becomes 
colour less w h e n t h e m i x t u r e is bo i led for a long t i m e . H y d r o b r o m o p l a t i n i c ac id 
fu rn i shes a series of bromopla t ina te s i s o m o r p h o u s w i t h t h e ch lo rop la t ina t e s . 
H . I . Schles inger a n d R . E . P a l m a t e e r d i scussed t h e re l a t ive s tab i l i t i es of t h e 
h a l o g e n o p l a t i n a t e s . 

H . T o p s o e p r e p a r e d a m m o n i u m bromopla t inate , ( N H 4 ) 2 P t B r 6 , b y a d d i n g 
a m m o n i u m b r o m i d e t o a n a q . so ln . of h y d r o b r o m o p l a t i n i c acid, or, a cco rd ing t o 
W . H a l b e r s t a d t , t o a n a q . soln . of p l a t i n i c b r o m i d e , a n d d r y i n g t h e p r o d u c t a t 
100°. T h e p rocess w a s a lso e m p l o y e d b y C. J . Obe rma ie r , a n d A. G u t b i e r a n d co
w o r k e r s . E . H . A r c h i b a l d d i s so lved p l a t i n u m e lec t ro ly t ica l ly i n h y d r o b r o m i c 
ac id , a n d a d d e d a dil . soln. of a m m o n i u m b r o m i d e w i t h c o n t i n u o u s s t i r r ing a s in 
t h e case of t h e c h l o r o p l a t i n a t e . G. M e k e r obse rved t h a t t h e m e t a l is r ap id ly 
a t t a c k e d b y a fused m i x t u r e of a m m o n i u m s u l p h a t e a n d b r o m i d e u n d e r cond i t ions 
w h e r e i t is n o t a t t a c k e d b y e i t he r r e a g e n t a lone . T h e red a m m o n i u m b r o m o 
p l a t i n a t e wh ich is f o r m e d is r e a d i l y s e p a r a t e d because i t is insoluble in t h e 
a m m o n i u m sa l t s . A m m o n i u m b r o m o p l a t i n a t e c rys ta l l izes f rom h o t soln. in cubic 
c r y s t a l s w i t h t h e o c t a h e d r a l faces h igh ly deve loped , b u t w h e n depos i t ed f rom cold 
soln. , t h e cub ic faces a r e t h e m o r e p r o m i n e n t . T h e c ry s t a l s a r e ca rmine - r ed , o range-
r e d , or b rown i sh - r ed . E . Carozzi f o u n d t h e c r y s t a l s a r e i s o m o r p h o u s wi th t h e 
c o r r e s p o n d i n g sa l t s of t in , l ead , a n d se l en ium. H . Topsoe , a n d E . Carozzi gave 
4-20 for t h e sp . gr . , a n d E . H . A r c h i b a l d , 4-265 a t 24°/4° . T h e mol . vol . is 169-9. 
E . H . A r c h i b a l d found t h a t t h e c r y s t a l s a r e d e c o m p o s e d a t a t e m p , exceeding 
185° ; a n d P . C. R a y a n d A. C. G h o s h f o u n d t h a t p l a t i n u m , b r o m i n e , a m m o n i u m 
b r o m i d e , h y d r o g e n b r o m i d e , a n d n i t r o g e n a r e f o r m e d a t h igher t e m p . J . T h o m s e n 
g a v e for t h e h e a t of f o r m a t i o n , ( P t , 2Br 2 , 2 N H 4 B r , Aq.) = 5 7 - 1 6 CaIs. W . H a l b e r 
s t a d t found t h a t t h e s a l t i s s p a r i n g l y soluble i n w a t e r , 1OO p a r t s of soln. a t 20° 
c o n t a i n 0-59 p a r t of t h e s a l t ; a n d H . Topsoe , t h a t a t 15°, 100 p a r t s of w a t e r 
d isso lve 0-5 p a r t of sa l t . E . H . A r c h i b a l d a n d J . W . K e r n obse rved for t h e solubi l i ty , 
S g r m s . ( N H 4 ) 2 P t B r 6 p e r IOO g r m s . of w a t e r : 

0-2° 7 3° 1 9 0 ° 25 O" 5O d° 00° 8U° 99° 
S . 0-4165 0-5002 0-6438 0-7384 1-2087 1-5780 2-3002 3-5866 

a n d for soln. w i t h C m o l N H 4 B r p e r l i t re , a t 20° : 

O . . . . 2-0OO 1-0OO 0 - 2 0 0 O-JOO 
S . . . 00032 0-0080 00168 0-U359 

P . A . v o n BonsdorfE, C. J . O b e r m a i e r , JL. v o n Miiller, W . H a l b e r s t a d t , L . P i t k i n , 
a n d A. G u t b i e r a n d co -worke r s p r e p a r e d p o t a s s i u m bromoplat inate , K 2 P t B r 6 , 
b y a d d i n g a soln . of p o t a s s i u m b r o m i d e t o h y d r o b r o m o p l a t i n i c ac id ; E . B i i l m a n n 
a n d A . C. A n d e r s o n w a s h e d t h e p r e c i p i t a t e w i t h ice-cold -water, a n d t h e n w i t h 
a lcohol . E . H . A r c h i b a l d a d d e d a dil . soln. of p o t a s s i u m b r o m i d e slowly a n d w i t h 
c o n s t a n t s t i r r i ng t o a soln . of p l a t i n u m dissolved e lec t ro ly t ica l ly i n h y d r o b r o m i c 
ac id . Gr. Meke r f o u n d t h a t p l a t i n u m is r a p i d l y a t t a c k e d b y a fused m i x t u r e of 
a m m o n i u m s u l p h a t e a n d p o t a s s i u m b r o m i d e , a n d o b t a i n e d c rys t a l s of p o t a s s i u m 
b r o m o p l a t i n a t e a s in t h e case of t h e co r r e spond ing a m m o n i u m sa l t . T h e yie ld is 
b a d if a m i x t u r e of p o t a s s i u m s u l p h a t e a n d b r o m i d e is emp loyed . T h e c a r m i n e -
red , cone . so ln . d e p o s i t s o c t a h e d r a l c ry s t a l s be long ing t o t h e cubic s y s t e m , w h e n 
e v a p o r a t e d s p o n t a n e o u s l y . M. M a t h i e u found t h a t t h e X - r a d i o g r a m co r re sponds 
w i t h t h a t of t h e a n a l o g o u s c h l o r o p l a t i n a t e , a n d t h a t t h e space- la t t i ce h a s a = 10-35 
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A. , a n d t h e r e a r e 4 mols . p e r u n i t cell. H . T o p s o e g a v e 4-51 for t h e s p . g r . ; 
C. H . D . Boedeke r , 4-68 ; E . H . Arch iba ld , 4-658 a t 24°/4° ; a n d R . K l e m e n t , 4-537 
a t 25°/4°, a n d 166-O for t h e m o l . vo l . P . A . v o n Bonsdorff o b s e r v e d t h a t t h e s a l t 
d e c r e p i t a t e s w h e n h e a t e d , a t t h e s a m e t i m e i t a c q u i r e s a d a r k e r co lour , a n d t h e n 
d e c o m p o s e s w i t h t h e e v o l u t i o n of b r o m i n e v a p o u r s . I t i s m o r e s t a b l e t h a n t h e 
c o r r e s p o n d i n g c h l o r o p l a t i n a t e , a n d , a d d e d E . H . A r c h i b a l d , i t c a n b e h e a t e d t o 
400° w i t h o u t decompos i t ion . J . T h o m s e n g a v e for t h e h e a t of f o r m a t i o n ( P t , 2 B r 2 , 
2 K B r ) = 5 9 - 2 6 CaIs., ( P t , 2Br 2 , 2 K B r , A q . ) = 5 7 - 1 6 CaIs. ; a n d ( K 2 P t B r 4 8 0 I n . , Br2 g f t 8) 
—25-35 CaIs., a n d for h e a t of so lu t ion , —12*26 CaIs. H . I . Sch les inger a n d 
M. W . T a p l e y s tud i ed t h e a b s o r p t i o n s p e c t r u m . A . Mio la t i g a v e for t h e e lec t r ica l 
c o n d u c t i v i t y , A, of soln. w i t h a g r a m - e q u i v a l e n t of t h e s a l t i n v l i t r e s : 

v . 6 4 128 256 512 1024 
A . . J 13-1 120-4 126-5 134-4 143-3 

a n d for a dil . soln. w i t h v = 1 2 8 , t h e c o n d u c t i v i t y inc reases w i t h t i m e owing t o 
hydro lys i s , t h u s : 

Timo O 1 2 5 30 30 90 m i n . 
A . . . 105-7 HO-4 112-6 113-6 118-4 119-7 120-3 

N . D e m a s s i e u x a n d J . H e y r o v s k y s t u d i e d t h e d i s soc ia t ion of t h e sa l t i n so ln . ; 
a n d H . J. Schles inger a n d R . E . P a l m a t e e r , t h e r e l a t i v e s t a b i l i t y of t h e ha logen 
sa l t s . T h e sa l t is spa r ing ly soluble in w a t e r , a n d W . H a l b e r s t a d t o b s e r v e d t h a t 
10O p a r t s of a sa t . , a q . soln. , a t 20°, c o n t a i n 2-02 p a r t s of t h e d r y sa l t . P . A . v o n 
Bonsdorff obse rved t h a t t h e sa l t is inso luble in w a t e r . E . H . A r c h i b a l d a n d 
W . A . Ga le ' s o b s e r v a t i o n s o n t h e hyd ro ly s i s of t h e sa l t i n a q . soln . , m e a s u r e d w i t h 
t h a t of t h e co r r e spond ing c h l o r o p l a t i n a t e , a r e s u m m a r i z e d in P i g . 90 . A c c o r d i n g 
t o M. Vezcs , a n excess of p o t a s s i u m n i t r i t e c o n v e r t s a bo i l ing soln . of p o t a s s i u m 
b r o m o p l a t i n a t e i n t o p o t a s s i u m n i t r i t o p l a t i n i t e ; a n d w i t h 4 mols . of p o t a s s i u m 
n i t r i t e t h e r e is fo rmed p o t a s s i u m d i n i t r i t o d i b r o m o p l a t i n i t e . 

C. J . Obe rma ie r , A. G u t bier a n d co-workers , a n d L . v o n Miiller p r e p a r e d 
rubid ium bromoplat inate , R b 2 P t B r 6 , i n ye l lowish- red o c t a h e d r a , b y a d d i n g a 
soln. of r u b i d i u m b r o m i d e t o h y d r o b r o m o p l a t i n i c ac id , a n d r ec rys t a l l i z ing t h e 
p r ec ip i t a t e f rom a soln. in h y d r o b r o m i c ac id . T h e y a lso p r e p a r e d caes ium b r o m o 
plat inate , C s P t B r 6 , in r edd i sh-ye l low o c t a h e d r a , b y m i x i n g soln. of caesium b r o m i d e 
a n d h y d r o b r o m o p l a t i n i c aeid> a n d rec rys ta l l i z ing t h e p r e c i p i t a t e f r o m a soln . in 
h y d r o b r o m i c ac id . 

P . A. v o n Bonsdorff p r e p a r e d s o d i u m bromopla t ina te , N a 2 P t B r 6 . 6 H 2 O , b y 
mix ing a q . soln. of sod ium b r o m i d e a n d h y d r o b r o m o p l a t i n i c ac id ; a n d J . T h o m s e n , 
by boi l ing m i x e d soln. of p l a t i n i c ch lor ide a n d h y d r o b r o m i c ac id , a d d i n g t h e e q u i v a 
len t of 2 mols . of s o d i u m b r o m i d e , e v a p o r a t i n g t o d r y n e s s , a n d r ec rys t a l l i z ing f rom 
a q . soln. T h e d a r k red c r y s t a l s of t h e hexahydrate we re f o u n d b y H . T o p s o e t o b e 
t r ic l in ic p inaco ids w i t h t h e ax ia l r a t i o s a : b : c—0*9806 : 1 : 0-8553, a n d c t — 1 0 1 ° 9£ ' , 
/ J = I 26° 5 3 ^ ' , a n d y=73° 5O^' ; a n d t h e y a r e i s o m o r p h o u s w i t h t h e c o r r e s p o n d i n g 
ch lor ide . T h e sp . gr . is 3-323, a n d t h e mol . vo l . 250-2. P . A. v o n Bonsdorff o b s e r v e d 
t h a t t h e c ry s t a l s a r e s t a b l e in a i r , a n d H . Topsoe , t h a t in m o i s t a i r t h e faces of t h e 
c r y s t a l s b e c o m e m a t t e . W . P e t e r s found t h a t t h e c r y s t a l s lose al l t h e i r w a t e r a t 
150°, a n d b e c o m e s redd i sh -v io le t . J . T h o m s e n g a v e for t h e h e a t of f o r m a t i o n 
of t h e h e x a h y d r a t e f rom t h e a n h y d r o u s s a l t 18*54 CaIs., a n d ( P t , 2 B r 2 , 2 N a B r ) 
= 4 6 - 7 9 CaIs. ; ( P t , 2 B r 2 , 2 N a B r , 6 H 2 O ) = 6 5 - 3 3 CaIs. ; ( P t , 2 B r 2 , 2 N a B r , Aq. ) 
= 5 7 - 1 6 CaIs. ; t h e h e a t of so ln . of t h e a n h y d r o u s sa l t is 99-9 CaIs. , a n d of t h e 
h e x a h y d r a t e , —8-55 CaIs. P . A . v o n Bonsdorff s a id t h a t t h e h e x a h y d r a t e is so lub le 
in w a t e r a n d a lcohol ; a n d J . T h o m s e n , t h a t t h e a n h y d r o u s sa l t a t t r a c t s m o i s t u r e 
f rom t h e a i r . W . P e t e r s f o u n d t h a t t h e a n h y d r o u s s a l t s lowly a b s o r b s d r y a m m o n i a 
t o fo rm s o d i u m h e x a m m i n o b r o m o p l a t i n a t e , N a 2 P t B r 6 . 6 N H 3 , wh ich , i n v a c u o , 
fo rms s o d i u m pen tarn m m o b r o m o p l a t i n a t e , N a 2 P t B r 6 . 5 N H 3 . H . I . Sch les inge r 
a n d R . E . P a l m a t e e r s t u d i e d t h e p h o t o c h e m i c a l r e a c t i o n , N a 2 P t B r 6 + 6 N a C l 
^ N a 2 P t C l 6 + 6 N a B r . 
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H . T o p s o e p r e p a r e d copper bromoplat inate , C u P t B r 0 . 8 H 2 O , b y s p o n t a n e o u s l y 
e v a p o r a t i n g m i x e d soln . of c u p r i c b r o m i d e a n d h y d r o b r o m o p l a t i n i c ac id . T h e 
b r o w n p l a t e s a r e p r o b a b l y r h o m b i c w i t h t h e ax ia l r a t i o s a : b : c = 0 - 7 4 4 : 1 : 1-009. 
T h e c r y s t a l s of t h e octohydrate de l iquesce in air , a n d a t 100° fo rm a b r o w n p o w d e r 
of t h e a n h y d r o u s sa l t . L . P igeon , a n d A. Miola t i a n d I . Bel lucci o b t a i n e d s i lver 
bromopla t ina te , A g 2 P t B r 6 , f rom soln. of s i lver n i t r a t e a n d h y d r o b r o m o p l a t i n i c 
ac id . L . P i g e o n g a v e for t h e h e a t of f o r m a t i o n ( P t B r 4 , 2AgBr) = 10-37 CaIs. 
A . Mio la t i a n d I . Bel lucci f o u n d t h a t t h e sa l t is n o t d e c o m p o s e d i n a sealed t u b e a t 
150° , a n d i t is s t a b l e w h e n boi led w i t h a la rge excess of -water. 

P . A . v o n BonsdorfE, a n d H . T o p s o e p r e p a r e d c a l c i u m bromoplat inate , 
C a P t B r 6 . 1 2 H 2 O , D V n e u t r a l i z i n g h y d r o b r o m o p l a t i n i c ac id w i t h ca l c ium c a r b o n a t e , 
a n d e v a p o r a t i n g t h e soln . o v e r s u l p h u r i c ac id . T h e sca r le t - red c r y s t a l s a r e m o n o -
cl inic ; t h e y a r e s t a b l e i n a i r a n d so luble i n w a t e r . H . Topsoe p r e p a r e d s t ront ium 
bromopla t ina te , S r P t B r 6 . 1 0 H 2 O , i n a s imi la r m a n n e r ; t h e t a b u l a r c rys t a l s h a v e a 
s p . g r . of 2*923, a n d m o l . vo l . 323-2. T h e y a r e a l i t t l e de l iquescen t . H . Topsoe , 
a n d P . A. v o n BonsdorfE p r e p a r e d b a r i u m bromoplat inate , B a P t B r 6 . 1 0 H 2 O . 
T h e r e d d i s h - b r o w n c r y s t a l s a r e p r o b a b l y monoc l in i c ; t h e sp . gr . is 3-713, a n d t h e 
m o l . vol . , 267-8. T h e c r y s t a l s a r e s t a b l e i n d r y air , b u t de l iquesce in mo i s t air . 
T h e y a r e d e h y d r a t e d a t 120°. 

H . Topsoe , a n d P . A. v o n Bonsdorff p r e p a r e d m a g n e s i u m bromoplat inate , 
M g P t B r 6 . 1 2 H 2 O , b y cool ing a h o t soln. , o r b y s p o n t a n e o u s l y e v a p o r a t i n g a soln. 
of m a g n e s i u m b r o m i d e a n d h y d r o b r o m o p l a t i n i c ac id . T h e d a r k sca r le t - red c rys t a l s 
a r e , a c c o r d i n g t o H . Topsoe , a n d H . T o p s o e a n d C. Chr i s t i ansen , t r i gona l wi th t h e 
ax i a l r a t i o a : c = l : 0-6974, a n d <x—106° 5 4 ' ; t h e op t i ca l c h a r a c t e r is nega t i ve ; 
t h e s p . gr . is 2-802, a n d t h e m o l . vo l . 327-4. T h e c r y s t a l s a re fairly s t ab l e in air ; 
b u t o v e r c a l c i u m ch lo r ide t h e y lose 6 mols . of w a t e r , fo rming a n o range- red powder . 
T h e w e i g h t r e m a i n s c o n s t a n t u p t o 120°. T h e r e m a i n d e r of t h e w a t e r is lost wi th 
d e c o m p o s i t i o n a t 180° . P . A . v o n Bonsdorff, a n d H . Topsoe o b t a i n e d z inc b r o m o 
p la t inate , Z n P t B r 6 . 1 2 H 2 O , a s in t h e case of t h e m a g n e s i u m sa l t . T h e c a r m i n e 
r ed , d e l i q u e s c e n t c r y s t a l s were f o u n d b y H . Topsoe , a n d H . Topsoe a n d 
H . C h r i s t i a n s e n t o be t r i g o n a l w i t h t h e ax ia l r a t i o a : c=l : 0-099O, a n d <x=^106° 5 2 ' ; 
t h e o p t i c a l c h a r a c t e r is n e g a t i v e ; t h e s p . gr . 2-877, a n d t h e mol . vol . 333-4. 

C. J . O b e r m a i e r p r e p a r e d t h a l l o u s bromopla t ina te , T l 2 P t B r 6 , f rom a soln. 
of t h a l l o u s b r o m i d e a n d h y d r o b r o m o p l a t i n i c ac id . T h e sa l t is ye l lowish-red , a n d 
i t is a l m o s t inso lub le i n w a t e r a n d in a q . h y d r o b r o m i c ac id . H . Topsoe o b t a i n e d 
l ead bromopla t ina te , P b P t B r 6 , b y e v a p o r a t i n g a soln. of lead b r o m i d e a n d h y d r o 
b r o m o p l a t i n i c ac id . T h e g u m - l i k e m a s s fu rn i shes a ye l lowish -b rown p o w d e r of 
s p . g r . (i-025, a n d mol . vo l . 146-8. T h e sa l t suffers n o c h a n g e a t 120°. I t is r ead i ly 
so luble i n w a t e r . 

S. M. J o r g e n s e n o b t a i n e d c h r o m i c h e x a m m i n o b r o m o p l a t i n a t e , [Cr(NH 3 ) 6 J 2 -
( P t B r 6 ) 3 . 4 H 2 0 , a s a s ca r l e t p r e c i p i t a t e , b y m i x i n g soln. of ch romic h e x a m m i n o -
b r o m i d e a n d s o d i u m b r o m o p l a t i n a t e . T h e q u a d r a t i c , a n d e ight -s ided p l a t e s 
lose all t h e i r w a t e r w h e n conf ined o v e r s u l p h u r i c ac id . H e also o b t a i n e d 
chromic bromopentamminobromoplatmate, [Cr(NH3)5BrJPtBr6 , by mixing soln. 
of t h e c o r r e s p o n d i n g b r o m i d e , a n d s o d i u m b r o m o p l a t i n a t e . T h e d a r k o range -
r e d c ry s t a l l i ne p r e c i p i t a t e is s p a r i n g l y soluble in w a t e r , and is decomposed b y 
h y d r o b r o m i c ac id ( 1 : 1 ) . C. Chr i s t i ansen p r e p a r e d c h r o m i c a q u o p e n t a m m i n o -
bromopla t ina te , [ C r ( N H g ) 5 ( H 2 O ) J B r ( P t B r 6 ) , by t h e ac t i on of t h e co r r e spond ing 
b r o m i d e o n s o d i u m b r o m o p l a t i n a t e . T h e d a r k red , s ix-sided, p y r a m i d a l c ry s t a l s 
f o r m c h r o m i c b r o m o p e n t a m m i n e b r o m i d e w h e n t r e a t e d w i t h h y d r o b r o m i c ac id . 

H . T o p s o e p r e p a r e d m a n g a n e s e bromoplat inate , M n P t B r 6 . 1 2 H 2 O , b y slow 
cool ing , o r t h e s p o n t a n e o u s e v a p o r a t i o n of t h e soln. o b t a i n e d b y s a t u r a t i n g h y d r o 
b r o m o p l a t i n i c ac id w i t h m a n g a n e s e c a r b o n a t e . T h e r e d c ry s t a l s of t h e dodeca-
hydrate a r e i s o m o r p h o u s w i t h t h o s e of t h e m a g n e s i u m sa l t , a n d t h e y a r e t r i gona l 
w i t h t h e a x i a l r a t i o a : c = l : 0-7025, a n d a==106° 4 5 ' ; t h e sp . gr . is 2-759, a n d t h e 
m o l . vo l . 343-7. E . H e r l i n g e r g a v e 342-7 for t h e m o l . vo l . T h e c rys t a l s a r e fair ly 
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s t a b l e in air , t h e y effloresce ove r ca l c ium chlor ide ; lose 10£ mols . of w a t e r a t 110° 
t o 120°, a n d a n y fu r the r loss of w a t e r is a t t e n d e d b y t h e d e c o m p o s i t i o n of t h e sa l t . 
P . A. v o n BonsdorfE o b t a i n e d t h e hexahydrate i n d a r k r ed , s ix-s ided p r i s m s iso-
m o r p h o u s w i t h h e x a h y d r a t e d m a g n e s i u m c h l o r o p l a t i n a t e . T h e c r y s t a l s a r e s t a b l e 
in d r y a i r ; de l iquescen t in moi s t a i r . 

H . Topsoe o b t a i n e d cobalt bromoplat inate , C o P t B r 6 . 1 2 H 2 O , b y e v a p o r a t i n g 
ove r su lphur i c ac id t h e soln. o b t a i n e d b y s a t u r a t i n g h y d r o b r o m o p l a t i n i c ac id w i t h 
coba l t c a r b o n a t e . T h e ca rmine - red , de l iquescen t c ry s t a l s a r e t r i g o n a l w i t h t h e 
ax ia l r a t i o a : c = l : 0-6979, a n d a = 1 0 6 ° 5 3 ' . H . Topsoe a n d C. Ch r i s t i an sen sa id 
t h a t t h e opt ica l c h a r a c t e r is pos i t ive ; a n d H . Topsoe , t h a t t h e s p . gr . is 2*762, a n d 
t h e mol . vo l . 344-6. E . He r l i nge r g a v e 343-9 for t h e m o l . vo l . S. M. J o r g e n s e n 
o b t a i n e d cobalt ic h e x a m m i n o b r o m o p l a t i n a t e , [ C o ( N H g ) 6 ] B r ( P t B r 6 ) . H 2 O , b y t h e 
ac t ion of t h e co r respond ing b r o m i d e on s o d i u m b r o m o p l a t i n a t e . T h e c r imson- red 
c rys ta l s lose half a mol . of w a t e r a t 100°. S. M. J o r g e n s e n p r e p a r e d cobalt ic 
aquopentamminobromopla t ina te , L C o ( N H 3 ) 5 ( H 2 0 ) l 2 ( P t B r e ) 3 . 4 H 2 0 , b y t h e ac t ion 
of s o d i u m b r o m o p l a t i n a t e o n t h e ch lor ide of t h e ser ies . T h e c i n n a b a r - r e d , 
q u a d r a t i c or s ix-s ided p l a t e s of t h e tetrahydrate a r e orange-ye l low in t r a n s m i t t e d 
l ight , a n d t h e y lose 4 mols . of w a t e r a t 100° ; h e a lso o b t a i n e d t h e tnonohydrate 
of [ C o ( N H 3 ) 5 ( H 2 0 ) J B r ( P t B r 6 ) , i n d a r k red , s ix-s ided p r i s m s or p y r a m i d s , w h ich 
do n o t lose w a t e r over su lphur i c acid , b u t a t 100°, 2 mol s . of w a t e r a r e g iven 
off to form cobaltic bromopentamminobromoplatinate, [Co(NHg)5BrJPtBr6 . 
S. M. J o r g e n s e n o b t a i n e d t h i s sa l t b y t h e a c t i o n of s o d i u m b r o m o p l a t i n a t e on t h e 
n i t r a t e of t h e series. T h e r e d d i s h - b r o w n c rys t a l s a re soluble in w a t e r . H e also 
obtained cobaltic dibromobisethylenediammebromoplatinate, LCo en 2Br 2 ] 2PtBr 6 , 
b y t h e ac t ion of sod ium b r o m o p l a t i n a t e on t h e b r o m i d e of t h e series . 

H . Topsoe , a n d H . Topsoe a n d C. Chr i s t i ansen p r e p a r e d n i cke l bromoplat inate , 
N i P t B r 6 . 6 H 2 O , b y s p o n t a n e o u s l y e v a p o r a t i n g t h e soln. o b t a i n e d b y s a t u r a t i n g 
h y d r o b r o m o p l a t i n i c ac id w i t h n icke l c a r b o n a t e . T h e g reen i sh -b rown, de l i quescen t 
c rys ta l s a r e t r igona l p r i s m s w i t h t h e axia l r a t i o a : c = l : 0-5136, a n d a = 1 1 2 ° 16 ' . 
T h e opt ica l c h a r a c t e r is pos i t ive ; W . Bi l t z g a v e for t h e sp . gr . 3-715 ; a n d t h e 
mol . vol . , 327-2. T h e c rys t a l s lose t he i r w a t e r in a des i cca to r t o fo rm a yel low 
powder . 

P. T. Cleve prepared platinic hydroxybromotetramminobromide, [Pt(NH3)4-
(OH)BrJBr 2 , in yel low p r i sms , spa r ing ly soluble in w a t e r , b y t h e a c t i o n of 
a m m o n i u m b r o m i d e o n a h o t soln. of t h e n i t r a t e of t h e series. O. Ca lgren a n d 
P. T. Cleve prepared platinic dihydroxytetramminobromide, [Pt(NHg)4(OH)2JBr2 , 
b y t h e ac t i on of b a r i u m b r o m i d e on t h e co r r e spond ing s u l p h a t e . T h e e v a p o r a t i o n 
of t h e filtered soln. furnishes colourless p r i s m s , spar ing ly soluble in w a t e r . A mo l 
of t h e sa l t in v l i t res of w a t e r a t 20° w a s found b y A. W e r n e r t o h a v e t h e con
d u c t i v i t y , ft : 

v . . 1 2 5 2CO 50O IOOO 
/* . . 2 0 4 - 7 2 1 7 - 4 2 2 6 - 5 2 3 5 - 5 

A. Miola t i a n d I . Bellucci s t a t e d t h a t a n a q . soln. of p l a t i n i c b r o m i d e c o n t a i n s 
dihydroxytetrabromoplat inic acid, H 2 P t ( O H ) 2 B r 4 , a n d h e inferred t h a t a d ibas ic 
ac id is p r e s e n t in t h i s soln. f rom t h e e l ec t rome t r i c t i t r a t i o n of t h e soln. w i t h a q . 
a m m o n i a or s o d i u m h y d r o x i d e , a n d f rom t h e e lectr ic c o n d u c t i v i t y , /A, of soln. 
w i th a mol of p la t in ic b r o m i d e in v l i t res : 

v . . 128 256 512 1024 
ft . . 344-4 348-9 353-6 359-4 

A. Miola t i a n d I . Bel lucci o b t a i n e d l i t h i u m d i h y d r o x y t e t r a b r o m o p l a t i n a t e , 
L i 2 P t ( O H ) 2 B r 4 , f rom a m i x t u r e of p l a t in i c b r o m i d e a n d l i t h i u m c a r b o n a t e in w a r m 
w a t e r , a n d w h e n t h e evo lu t ion of c a r b o n d iox ide ceased e v a p o r a t i n g t h e l iqu id ove r 
su lphur i c ac id , i n v a c u o . T h e d a r k red , de l iquescen t m a s s o b t a i n e d b y a d d i n g 
a lcohol t o t h e s y r u p is v e r y soluble in w a t e r . T h e l iquid , o b t a i n e d b y a d d i n g 2 eq . 
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of s o d i u m h y d r o x i d e i n 0-IiVT-NaOH, h a s t h e m o l . c o n d u c t i v i t y , /x, for soln. w i t h a 
mol of sodium dihydroxytetrabromoplatinate, Na 2Pt(OH) 2Br 4 , in v litres, a t 25° : 
v . . 32 64 128 256 512 1024 
/x . . 105-3 109-2 114-9 118-5 122-9 125-6 
w h e r e /x 1 0 24—/X3 2 =203 i n acco rd w i t h t h e v a l u e for t h e n e u t r a l sa l t of a dibasic 
ac id . D a r k b r o w n s i lver d ihydroxytetrabromoplat inate , A g 2 P t ( O H ) 2 B r 4 , is 
o b t a i n e d b y a d d i n g a sma l l excess of s i lver n i t r a t e t o a soln. of p l a t in i c b r o m i d e , 
w a s h i n g t h e p r e c i p i t a t e w i t h cold w a t e r , a n d d r y i n g i t a t 100°. N e i t h e r b y t h e 
a c t i o n of b a r i u m h y d r o x i d e n o r c a r b o n a t e o n a n a q . soln. of p l a t in i c b r o m i d e was 
i t possible t o prepare barium dihydroxytetrabromoplatinate, BaPt(OH)2Br4 . 
A dark red precipitate of mercuric dihydroxytetrabromoplatinate, HgPt(OH)2Br4 , 
i s p r o d u c e d w h e n m e r c u r i c a c e t a t e is a d d e d t o a n a q . soln. of p la t in ic b romide . 
T h e si lver , m e r c u r y , a n d t h a l l o u s sa l t s w e r e also d iscussed b y F . ReifF. T h e 
brown precipitate of thallous dihydroxytetrabromoplatinate, Tl2Pt(OH)2Br4 , 
is f o r m e d w h e n t h a l l o u s a c e t a t e is a d d e d t o a n a q . soln. of p la t in ic b r o m i d e 
w i t h l e ad a c e t a t e , d a r k b r o w n l e a d d ihydroxytetrabromoplat inate , P b P t ( O H ) 2 B r 4 , 
is p r e c i p i t a t e d . S. M. J o r g e n s e n o b t a i n e d c h r o m i c h y d r o x y d e c a m m i n o b r o m o -
p l a t i n a t e , [ C r 2 ( O H ) ( N H 3 ) 1 0 J 2 B r 4 ( P t B r 6 ) 3 4 H 2 0 , in sa lmon- red , four-s ided c rys ta l s , 
b y t h e a c t i o n of h y d r o b r o m o p l a t i n i c ac id o n t h e t h i o c y a n a t o b r o m i d e . JJ. A. 
Tschugaeff p r e p a r e d p lat in ic b r o m o p e n t a m m i n o b r o m i d e , [ P t ( N H s ) 5 B r J B r 3 , in 
ye l low p r i s m s ; a n d p la t in ic c h l o r o p e n t a m m i n o b r o m i d e , [ P t ( N H 3 ) 5 C l ] B r 3 , in pale 
ye l low, spa r ing ly soluble need les . 

P . T. Gl eve obtained platinic dibromohexammmo-/x-diaminochloride, 
[ B r ( N H g ) 3 P t ( N H 2 ) 2 P t ( N H g ) 3 B r J C l 4 , b y t h e a c t i o n of a n excess of hydroch lor ic 
ac id o n t h e c o r r e s p o n d i n g n i t r a t e . T h e ye l lowish-whi te c rys t a l s c a n b e d r i ed over 
s u l p h u r i c ac id o r i n v a c u o . P . T . CIeve p r e p a r e d p lat inic d ich lorote trammino-
bromide , [ P t ( N H 3 ) 4 C l 2 J B r 2 , b y t h e a c t i o n of a m m o n i u m b r o m i d e on t h e corre
s p o n d i n g n i t r a t e ; a n d M. R a e w s k y , b y t h e a c t i o n of b r o m i n e on a boi l ing soln. of 
p l a t i n o u s t e t r a m m i n o b r o m i d e . T h e orange-ye l low, c rys ta l l ine p o w d e r is spar ing ly 
so luble in w a t e r ; f u m i n g h y d r o c h l o r i c ac id c o n v e r t s i t i n t o [P t (NH 3 ) 4 ClBrJCl 2 ; 
a n d s i lver n i t r a t e p r e c i p i t a t e s s i lver ch lor ide a n d b r o m i d e f rom t h e h o t soln. 
Likewise platinic dibromotetramminochloride, [Pt(NHg)4Br2JCl2, was produced 
b y t h e a c t i o n of a m m o n i u m ch lo r ide o n t h e c o r r e s p o n d i n g n i t r a t e . T h e sa l t s were 
s t u d i e d b y H . D . K . D r e w a n d co-worker s . P . T . Cleve o b t a i n e d p l a t i n i c c h l o r o -
b r o m o t e t r a m m i n o c h l o r i d e , [P t (NH 3 ) 4 ClBrJC l 2 , b y t h e a c t i o n of a n excess of 
fuming h y d r o c h l o r i c ac id o n t h e d i c h l o r o t e t r a m m i n o c h r o m i d e , on t h e d i b r o m o 
t e t r a m m i n o c h l o r i d e , or o n t h e h y d r o x y b r o m o t e t r a m m i n o n i t r a t e , a n d d r y i n g t h e 
ye l low p o w d e r ove r s u l p h u r i c ac id , o r a t 100° . I J . A . Tschugaeff p r e p a r e d yellow-
crystalline platinic amidobromotetramminobromide, [Pt(NH3J4(NH2)BrJBr2 ; 
and platinic amidochlorotetramminobromide, [Pt(NH3)4(NH2)CljBr2 . 

A. Werner described platinic dibromobispropylenediaminochloride, rPt{(C sH6)(NH2)2}a-
Br2]Cl2 ; platinic dlbromopropylenediaminedlamminochloride, [Pt(NU3)a{C3H6(NH2)a}Br2]Cl ! !; 
S. O. Hedin , platinic dichlorodlbromobispyridine, [Pt(C5H6N)2CJ2Br2I ; C. Enebuske, platinic 
diehlorodibromoblsmethylsulphine, [ P t { ( C H s ) 2 S } 2 C l 2 B r 2 ] ; C. W . B l o m s t r a n d , a n d M. Woibu l l , 
platinic dichlorodibromobisetnylsulphine,rPt{(C2H:6)2S}aCl2Br2] j C. Rudeli us, platinic dichloro-
dibromobispropylsulphine, [Pt{(C aH7) aS} aCl aBr a]; H . Londahl , andM. Woibull, platinicdiehloro-
dlbromoblsbutylSUlphine, [ P t { ( C 4 H a ) a S } a C l a B r 2 ] , w i t h iso- a n d s e c o n d a r y b u t y l ; J . P e t r e n , 
platinic dichlorodibromoblsethylselenlne, [Pt{(CaH6)2Se}aClaBra], platinic ehlorotrlbromobls-
ethylselenlne, Pt{(C aH5) aSe} aClBr8], and platinic dieblorodibromoethylsuphinethylselenine, 
[Pt{(CaH:5)aS>{(CaH:B)aSe>ClaBra] ; and A. Cahours and H. Gal, platinic dichlorodibromo-
bisethylphosphine, [Pt{P(CaH8)a>sClaBra] ; and A. Rosenheim and W. Levy, platinic 
tetrabromobismethylphosphate, [Pt{OP(OCH,),}2Br4] ; platinic tetrabromobisethylphosphate, 
PtBr4{PO{OC,HB) ,}8 ; and platinic dibromodiehloroethylphosphate, PtCl2Br2 .PO(OC2H6)3 . 

G . G o r e r e p o r t e d a c o m p l e x s i lver fluobromoplatinate, nAgBr.PtF4, is formed 
w h e n s i lver fluoride in a n a t m . of b r o m i n e is m e l t e d in a p l a t i n u m crucible . L . P i t k i n 
r e p o r t e d a ser ies of p o t a s s i u m chlorobromoplat inates , K 2 P t C l n B r 6 ^ , t o be 
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formed by crystallization from soln. with different proportions of the chloro- and 
bromoplatinates. L. Pitkin said tha t the products are not mixtures because a 
particular compound can be obtained by different modes of preparation, and 
solubility determinations give constant values. On the other hand, C. H . Her ty 
found tha t the products change in composition with small changes in the ratio of 
the two salts in soln., and he accordingly inferred t ha t the products are isomorphous 
mixtures or solid soln. R. Klement also obtained potassium tetrachlorodibromo-
platinate, K2PtCl4Br2 , by the action of bromine on the chloroplatinate ; he gave 
3-826 for the sp. gr. a t 25°/4° and 150-3 for the mol. vol. Ii. Pi tkin reported 
potassium pentachlorobromoplatinate, K2PtCl5Br, to be obtained by crystalliza-
I ion from a warm soln. of 5 mols. of the chloroplatinate, and 1 mol. of the bromo
platinate ; and potassium tetxachlorodibromoplatinate, K2PtCl4Br2 , from a 
soln. of 4 grms. of potassium bromide in the smallest possible quant i ty of water, 
up to 2 c.c. of cone hydrochloric acid, and 0-5 grm. of platinic chloride. A. Miolati 
said tha t this product is also obtained by t reat ing potassium chloroplatinite with 
bromine. The salt can be recrystallized from warm water ; it furnishes orange-red, 
dichroic, cubic crystals. The electrical conductivity, A, of a cold aq. soln. changes 
with time so tha t for half a mol of K2PtCl4Br2 in 128 litres, the change with t ime, 
in minutes, is : 
Time . . . 0 1 5 10 15 125 215 255 
A 116-4 117-8 118-9 120-3 128-8 137-4 1471 149-5 

and the maximum value was at tained in 22 hrs., and the results for a half mol of 
the salt in v litres are represented by Aj, whilst the values with a soln. of two-
thirds an eq. of potassium chloroplatinate are represented by A2. 

v 64 128 256 512 1024 
A1 . 1451 1571 167-0 175-6 188-8 
A 5 8 . . 139-0 144-9 153-0 1621 173-3 

A. Miolati and I. Bellucci prepared silver tetranitritodibromoplatinate, 
Ag2Pt(NOa)4Br2. L. Pitkin also obtained potassium trichlorotribromoplatinate, 
K2PtCl3Br3 , from a soln. of 488 par ts of the chloroplatinate and 755 par ts of the 
bromoplatinate ; TJ. Pigeon, and Li. Pitkin obtained potassium dichlorotetra-
bromoplatinate, K2PtCl2Br4 , from a soln. of 1*4658 grms. of the chloroplatinate, 
and 4-5336 grms. of the bromoplatinate. L. Pi tkin also reported potassium 
Chloropentabromoplatinate, K2PtClBr5 , in ruby-red, octahedral crystals. 

8. M. Jorgensen described cobaltic chloropentamminobromoplatinate, 
[Co(NHg)5Cl]PtBr6, in yellowish-brown, rectangular plates, obtained by the action 
of potassium bromoplatinate on the nitrate of the series ; cobaltic bromopentam-
minochloroplatinate, [Co(NH3)5Br]PtCl6, as a reddish-brown, crystalline pre
cipitate, soluble in water, by the action of hydrochloroplatinic acid on the chloride 
of the series. A. Werner and A. Wolberg obtained cobaltic dibromotetrammino-
chloroplatinate, [Co(NHg)4Br2]PtCl6, by the action of hydrochloroplatinic acid on 
the chloride or sulphate of the series. The yellowish-green scales are freely soluble 
in water. S. M. Jorgensen prepared cobaltic dibromobisethylenediaminechloro-
platinate, [Co en2Br2]2(PtCl6).3H2O, in pale green needles, obtained by the action 
of hydrochloroplatinic acid on the bromide of the series. I t loses 3 mols. of water 
over sulphuric acid, or a t 100°. 

P . T. Cleve prepared platinic hydroxychloroteti*amminobromide, [Pt(NH3J4-
(OH)Cl]Br2, in pale yellow prisms, by the action of ammonium bromide on a 
soln. of the nitrate, and drying the product a t 100°; and likewise platinic 
hydroxybromotetramminochloride, [Pt(NH3)4(OH)Br]Cl2 , in straw-yellow, four-
sided, rhombic prisms, by the action of ammonium chloride on a soln. of the ni t ra te , 
and drying the product over sulphuric acid. P . T. Cleve obtained platinic bromo-
Chlorotetramminochloride, [Pt(NH3)4BrCl]Cl2, by the action of hydrochloric 
acid on the bromosulphatotetramminosulphate. G. Wallin prepared platinic 
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dichlorodibromobisamidoacetate, [Pt(NH2 .CH2 .COOH)2Cl2Br2I ; and platinic di-
chlorodibromobisethylamidoaoetate, [Pt(NH2.CH2.COOC2H5) t>Cl2Br«,j. E. Pomey, 
platinic dichlorodibromobisethylphosphite, L^t(P(OC2H5 ̂ )2Cl2Br2]"; P . Klason-, 
platinic chlorodibromoethylmercaptidoetliylsulphine, [Pt{(C2H5)2S}(C2H5S)Cl-
B r 2 ] ; J . Petren, platinicdicMorodibromoetliylsulphinoethylselenine, [Pt((C2H5)2S)-
((C2Hg)2Se)Cl2Br2] ; B . Pomey, platinic dichlorodibromoethylphosphite, 
[ P t ( P ( O C 2 H 5 ) 3 ) C l 2 B r 2 ] ; A . Rosenhe im a n d W . L o e w e n s t a m m , p lat inic d ich loro-
dibromometEylphospliate, [Pt(OP(OCHg)3)Cl2Br2], and platinic dichlorodibromo-
ethylphosphate, [Pt(OP(OC2Hg)3)Cl2Br2]. 

P . T. Cleve prepared platinic transniibromodinitritodiammine, [Pt(NH3)2-
(NO2J2Br2] and platinic cis-dibromodinitritodiammine ; and J . Petren, platinic 
dibromodinitritoethylsulpnineethylselenine» [Pt((C2H5)2S)(C2H5)2Se)(N02)2Br2 j . 
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§ 25. Platinous Iodide 
G. v a n P r a a g h a n d E . K . R i d e a l * a s s u m e d t h a t p l a t i n u m sub iod ide , or p l a t i n u m 

mono iod ide , P tT , is fo rmed w h e n iod ine a t t a c k s p l a t i n u m a t a h i g h t e m p . — v i d e 
supra, t h e ac t ion of iodine o n p l a t i n u m . J . L . L a s s a i g n e p r e p a r e d p la t inous iodide , 
or p l a t i n u m diiodide, P t I 2 , b y w a r m i n g p l a t i n o u s ch lo r ide w i t h a n a q . soln. of 
p o t a s s i u m iod ide for 15 m i n u t e s , a n d d r y i n g t h e w a s h e d p r o d u c t . G. C l emen t i 
found i t difficult t o p r e p a r e t h i s sa l t . H . Topsoe a d d e d t h a t if t h e d iges t ion is t o o 
s h o r t , t h e m e t a t h e s i s is i n c o m p l e t e , a n d if t o o long, s o m e p l a t i n o u s iod ide is con 
v e r t e d i n t o p l a t i n u m a n d p l a t i n i c iod ide . W . P e t e r s r e c o m m e n d e d t r e a t i n g p l a t i n o u s 
iod ide w i t h hyd r iod i c ac id of s p . gr . 1 *96, a n d d r y i n g t h e p r o d u c t a t 100° ; a n d 
L . R a m b e r g , d issolving a mo l . of p o t a s s i u m c h l o r o p l a t i n i t e in a b o u t 5 t i m e s i t s 
we igh t of boi l ing w a t e r , a n d a d d i n g 2 mols . of p o t a s s i u m iod ide in a (1 : 4)-soln. , 
w a r m i n g t h e m i x t u r e tw ice o n a w a t e r - b a t h for a s h o r t t i m e , a l lowing t h e soln. t o 
s t a n d ove r n i g h t , w a s h i n g t h e p r o d u c t w i t h w a t e r , a n d d r y i n g a t 90° . 

T h e soft b l a c k p o w d e r , sa id J . L . Lassa igne , s t i cks t o t h e fingers l ike l a m p 
b lack ; i t is t a s te less , odour less , a n d s t ab l e in a i r . R . K l e m e n t g a v e 6*403 for t h e 
sp . gr . a t 25°/4°, a n d 70*1 for t h e mo l . vo l . W h e n h e a t e d t o t h e b . p . of m e r c u r y , 
i t g ives off iod ine , a n d l eaves s p o n g y p l a t i n u m b e h i n d . W a t e r , a n d cold h y d r o 
chloric ac id h a v e n o a c t i o n o n t h e s a l t ; cold, a q . h y d r i o d i c acid , of sp . gr . 1-038, 
a c t s on i t fo rming p l a t i n u m a n d p l a t i n i c iod ide w h i c h passes i n t o soln . ; a h o t , 
a q . soln. of p o t a s s i u m iod ide a c t s s imi la r ly , b u t t h e g r e a t e r p a r t of t h e p l a t i n o u s 
iodide r e m a i n s u n d e c o m p o s e d . Cone, s u l p h u r i c a n d n i t r i c ac ids h a v e n o a c t i o n o n 
t h e sa l t . W h e n d iges ted w i t h a q . a m m o n i a , a d a r k ye l lowish-green p o w d e r is 
fo rmed , which , w h e n h e a t e d , g ives off w a t e r , a m m o n i u m iod ide , a n d a m m o n i a . 
W . P e t e r s sa id t h a t t h e s a l t a b s o r b s d r y a m m o n i a — v i d e infra. J . Li. L a s s a i g n e 
found t h a t a lcohol h a s n o a c t i o n o n p l a t i n o u s iod ide , w h e n t h e s a l t is d iges t ed w i t h 
p o t a s h lye or soda lye , p a r t of t h e p l a t i n o u s ox ide w h i c h is f o r m e d s e p a r a t e s a s a 
b l a c k p o w d e r , a n d p a r t passes i n t o soln. 

W . P e t e r s o b t a i n e d o range - red p la t inous h e x a m m i n o i o d i d e , P t I 2 . 6 N H 8 , b y 
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the action of dry ammonia on platinous iodide ; and this compound, in vacuo, 
furnishes platinous tetramminoiodide, [Pt(NHg)4]I2. L. Ramberg prepared the 
tetramminoiodide by heating a mol of platinous iodide with dil. aq. ammonia 
(IOOO c.c. water and 5OO c.c. ammonia of sp. gr. 0-91) ; and J. Reiset, by the action 
of a soln. of barium iodide on a boiling soln. of the tetramminosulphate, and also by 
the action of ammonia on trans-diiodo-diammine. The dry salt does not change 
at 120°. The tabular crystals change their colour when exposed to air. When the 
aq. soln. is boiled, it forms the diiododiammine. A. A. Grrinberg and H. V. Ptitsin 
studied the thermal decomposition of the salt. The salt forms with mercuric iodide 
platinous tetramminoiodomercurate, [Pt(NH3)4]HgI3)2 . L. A. Tsehugaeff and 
M. S. Grigorieff prepared platinous dihydrazmodiamminoiodide, [Pt(NH3J2-
(N 2U 4J 2 ]^• A. Schleicher and co-workers prepared the cis- and /raraA-forms 
of platinous bispyridinodiamminoiodide, [P t (NH 3 ) 2 py 2 ] I 2 ; and platinous bis-
ethylenediaminoiodide, [Pt en2]I2, in its cis- and trans-forms ; and studied its 
passage to [1**2 en 4 I(II 2 0) 1 2 ] l -5H 2 0 by the action of acids. 

P. T. Cleve, and A. Schleicher and co-workers prepared platinous cis-diiodo-
diammine, fPt(NJFf3)212J, by mixing cone. soln. of potassium iodide and the cis-
nitrate, and drying the product at 100°. The yellow crystals are sparingly soluble 
in boiling water ; iodine forms a polyiodide ; hot aqua regia forms the tetrachloro-
diammine ; and ammonia, the diiodotetrammine. J. Reiset, and A. Schleicher and 
eo-workers prepared platinous trans-diiododiammine by boiling an aq. soln. of 
the tetramminoiodide ; and Li. Ramberg, by passing steam through a soln. of the 
tetramminoiodide. JJ. A. Tsehugaeff prepared the diiododiammine by boiling a soln. 
of platinous iodide with aq. ammonia ; and F. G. Mann, platinous iododiamino-
diethylaminoiodide, LIPt(H2N.C2ll4)2NHJI. The orange-yellow crystalline powder 
is soluble in aq. ammonia forming, according to J. Reiset, the tetramminoiodide. 
According to P. T. Oleve, the trans-salt reacts with iodine to form tetraiododiam-
mine ; and with hot aqua regia, to form trans-tetrachlorodiaminine. K. Koefoed 
prepared a chocolate-brown variety. 

S. M. Jorgcnsen described platinous diiodobismethylamine, [Pt(CHjNHj)J2I. -L. A. Tsehu
gaeff prepared this salt bv boiling a soln. of platinous iodide with methylamuw ; ami 
F\ G. Mann, platinous bis-/9-methyltrimethylenediaminoiodide, LPt(CH(CH8)(CH2.NH2)2}a|T2 ; 
and platinous bis-a£y-triaminopropanobromide, LPt{NH,.CH,.CH.NHs.CHg.NH,i,JI,. 
H. Reihlen discussed platinous diiodo-0/T£''-triaminotriethylainine, I PtN(C2H4.NH2)3.12), 
prepared by F. G. Mann. F". MyIi us and .F. Forster described trimethylamino-
carbonyltriiodoplatinite, [Pt(CO)l3lH{(CH3)3N}, or (CH3)3N.HI.PtI2.CO ; P. T. Clove, platinous 
bisdimethylaminediamminoiodide, rPt(NH3).,(C2HBNH2)2ll2; P. T. Cleve, platinous diiodo-
ethylamineammine, LPt(NH3)(C2H8NH2)I2J, and platinous diiodoanilineammine. LPt(NH3)-
(C6H6NH2)I2] ; and A. Schleicher and co-workers, cis- and trans-forms of platinous diiodobis-
anlline, [Pt(C6HBNH2)2Ial; S. M. Jorgensen, platinous diiodobispropylamine, [Pt(C3H7NH2)2I2]; 
A. Werner, platinous bispropylenediamineiodide,LPt{C3He(NH2)2}2]I2; S. G. Hedin, platinous di-
iodobispyridine, LPt(C6H6N)2I2J, and platinous quaterpyridineiodide, [1^t(C6H6N)4JI2 ; F. MyIUm 
and F\ Forster, platinous diiodocarbonyl, LPt(CO)I2J ; L. A. Tsehugaeff and co-workers, 
platinous dihydrazinoctomethylcarbylaminoiodide, L(CH3.NC)4Pt(N2H:,)aPt(CH3NC)4|T2.4H20 ; 
and platinous dihydrazinoctoethylcarbylaminoiodide, L(CaH6.NC)4Pt(N3H3)a:Pt(C2H5.NC)4Jl2. 

M. Weibull, and C. Enebuske described platinous diiodobismethylsulphine, LPt{(CH3)aS} 212J ; 
M. Weibull, A. Hamberg, K. A. Hofmann and W. O. Rabo, P. Klason, and C. W. Blom-
strand, platinous dliodobisethylsulphine, [Pt{(CaH6)aS>2T2] ; C. liudolius, and M. Weibull, 
platinous diiodobispropylsulphine, LPt{(C3H7)aS}I2], with normal and iso-propyl, and platinous 
dilodobispropylsulphinelodoplatinite, LPt{(C3H7)9S}2Ta]PtIa; K. A. Hofmann and W. O. Rabe, 
platinous dliodobismethylethylsulphine, iPt{(CH3)(CaH6)S}2Ia] ; H. Londahl, and P. Ivlason, 
platinous diiodoethylsulphineammine, LPt(NH3){(CaH5)aS}Ia], in its cis- and trans - forms ; 
M. Weibull, and C. Hudelius, platinous diiodoethylsulphinepropylsulphine, [Pt{(C2HB)2b>-
{(C3H7)aS>Ia], with normal and iso-propyl ; H. Londahl, platinous diiodobisbutylsulphine, 
TPt{(C4H9)aS}aIa], with normal, iso-, and secondary butyl, and platinous diiodoethylsulphine-
butylsulphfne, LPt{(CaH6)2S}{(C4H9)2S}I2] ; C. W. Blomstrand and C. Rudehus, platinous 
diiodobis-1-amylsulphine, LPtI(C6H1 J)2S)8I2J ; H. Londahl, platinous diiodobisbenzylsulphine, 
Pt(C8H5CH8)aIa], platinous dliodoethylenesulphlne, [Pt{(C2H4)aSa>Ia], and platinous iodo-
ethylenesulphineamminolodide, LPt(NH8){(CaH4)aSa}T]I ; S. Tyden, platinous diiodobis-
thioglycolate, LPt{S(CH2.COOK)a}BI2], represented by the acid, and by platinous 
diiodobispotasslumthlodlglycolate,[Pt{S(CH2COOK)2}2I2j; N. S. Kumakoff, platinous quater-
tblocarbamidoiodide, Pt(CS(NHa)a}4]Ia ; P. Klason, platinous iodoethylmercaptldodiammlne, 
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PPt(NJEIa)8(SC8II6)I] ; L. Bamberg prepared plat inous diiodobisbenzonitrile, [Pt (C 6 H 8 . 
CN) 8 I 2 ] , and he prepared platinous diiodobisphenylcarbylamine, [Pt(C«H5 .NC)8I2 ,] and 
platinous triiodophenylcarbylamine, [Pt(C6H6NC)I6I ; G. Wallin, platinous dilodobisamldo-
acetate, [ P t ( N H , . C H , . C O O H ) 2 I , l ; P . Klason, platinous lodomercaptanodlammlne, [Pt(NH 8 ) -
(C8H6S)T] ; Iw. A. TschugaefE and co-workers prepared platinous methylcarbylaminebydrazino-
lodide, L(CH8NC)8Pt(N8Ha)8Pt(CH8NC)8]I8 ; and platinous ethylcarbylaminohydrazino-
lodide, f (C8H6NC)8Pt(N8H3)8Pt(C8H6NC)8]I8 . J . Pe t ren prepared platinous dliodoblsethyl-
selenlne, [Pt{(C8H6)8Se>8I8], platinous diiodopyridineethylselenine, [Pt(C6H6N){(C8H6)8Se}I8], 
and platinous diiodoethylsulphlneetnylselenlne, rPt{(C8H6)8S}{(C8H6)8Se}I8]; H . Londahl , 
platinous bisethylenesulphineiodlde, [Pt{(C8H4)8S8>]I8 ; and R. Bunsen, and K. A. Jensen and 
E . Frederiksen, platinous diiodocacodyloxide, [Pt{As8(CH s)40}I8] . K . A. Jensen studied the 
dipole moments of some iodosulphines, and of t he phosphines ; he also prepared the cis-
and trans- platinous dilodobistrlethylphospnines, [Pt{(C8H6)3P}8I8] ; and t rans- platinous diiodo-
blstriethylstibine, [Pt{(C8H6)8Sb}8I8]. 

R . K l e m e n t p r e p a r e d p o t a s s i u m iodoplat ini te , K 2 P t I 4 , a n a l o g o u s w i t h t h e ch lo ro -
p l a t i n i t e a n d g a v e 172-5 for t h e m o l . vol . 

Acco rd ing t o R . J . K a n e , w h e n a dil . a q . soln. of p l a t i n i c ch lo r ide is m i x e d 
wi th a n excess of p o t a s s i u m iod ide , a n d t h e p r e c i p i t a t e w a s h e d free f rom p o t a s s i u m 
c h l o r o p l a t i n a t e b y h o t w a t e r , a n d t h e n dr ied , t h e r e r e m a i n s b l a c k p la t inos ic 
iodide, or p l a t i n u m tri iodide, P t I 3 . G. C lemen t i u s e d w a r m soln. R . K l e m e n t 
g a v e 7-414 for t h e sp . gr . a t 25°/4-0 a n d 77-7 for t h e mol . vol . R . J . K a n e obse rved 
t h a t t h e fciiodide gives off iod ine a t 121°, a n d all t h e iod ine is expel led be low redness . 
Cold w a t e r h a s n o ac t i on o n t h e sa l t , b u t bo i l ing w a t e r e x t r a c t s s o m e iod ine . Cold 
hyd roch lo r i c , su lphur ic , a n d n i t r i c ac id h a v e n o a c t i o n on t h e sa l t . A n a q . soln. 
of p o t a s s i u m iod ide a n d h y d r i o d i c ac id dissolve t h e sa l t t o fo rm a wine - red soln. 
A q . a m m o n i a colours t h e sa l t green , b r o w n , a n d r ed . Alcohol , a n d e t h e r h a v e n o 
a c t i o n o n t h e sa l t . P o t a s h lye dissolves t h e sa l t fo rming a yel lowish soln. w h ich 
becomes pa le red w h e n n e u t r a l i z e d w i t h n i t r i c ac id , a n d colour less w i t h a n excess 
of ac id . T h e al leged t r i i od ide is t h o u g h t t o be a m i x t u r e of p l a t i n o u s a n d p l a t i n i c 
iod ides fo rmed b y t h e p a r t i a l d e c o m p o s i t i o n of t h e p l a t i n i c iodide b y t h e h o t w a t e r . 

P . T. CIeve reported a number of wha t may be platinosic iodoammines. For instance, 
platinosic ennealodoctammine, 7Pt I 8 .P t I 4 .16NH 3 , or P t 4 ( N H 3 ) 8 I „ was obtained as a black 
powder by the aetion of soda lye on platinosic pentaiodotetrammine, P t 2 (NH 3 J 4 I 5 , or 
3P t l a . P t l 4 . 8NH 8 , -which -was obtained by the action of hydriodic acid on platinosic hexaiodo-
tetrammine, Pt 8 (NH 8 J 4 I 6 , or P t 8 I 6 . 4NH 3 , obtained by boiling platinic tetraiododiammine 
with hydriodic acid. C. T. Morgan and F . H . I3urstall prepared complexes with dipyridyl. 

The platinous Chloroiodides are represented by some complex salts. O. Carlgren and 
P . T. Cleve prepared platinous dicblorodiamminochloroiodide, [Pt(NH3)2Cl2 |TCl. H . Londahl 
obtained platinous iodoethylenesulphineamminolodochloroplatinite, [Pt(NH3){(C8H4)2S2}I]I. 
PtCl 8 ; C. .Rudelius platinous cis-chloroiodobispropylsulphine; L^M (C3H 7)2S}C1T] ; and 
J . Petren, platinous chloroiodobisethylselenine, [Pt{(C8H6)S}2Cllj ; and platinous chloroiodo-
ethylsulphine-ethylselenine, LFt{(C8He)8S}{(C8H5)2Se}ClI] ; J . Pe t ren also reported platinous 
bromoiodobisethylselenine, [ Pt{(C 8 H 6) 2S > aBrIJ. 
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§ 26. Platinic Iodide 
L. Wohler and F. Muller 1 obtained platinous iodide, or platinum diiodide, PtI2, 

by heating the triiodide above 400° in a sealed tube. H. D. K. Drew and co-workers 
prepared platinous diamminodiiodide, LPt(NH3)2I21, by the action of an excess of an 
aq. soln. of an alkali halide on a soln. of the 
corresponding chloride ; or by the action of \"\Pt'3 

hydriodic acid on the base. The a-salt is a I PtI4 \\ PtI9 \ Pt 
p a l e y e l l o w c r y s t a l l i n e p o w d e r ; a n d t h e 2000 300" 40o° sod 
jS-salt forms orange-yellow, prismatic needles, FIG. 91.—Range of Stability of tho 
and gives a reddish-brown colouration with Platinum Iodides, 
phenoxtellurine disulphate. L. Wohler and 
F. Muller obtained platinum triiodide, PtI3, by heating the tetraiodide at 350° to 
400° in a sealed tube. Their observations on the range of stability of the iodides are 
summarized in Fig. 91. 

J. L. Lassaigne found that when spongy platinum is heated with iodine at 
ordinary press., union is incomplete. No platinic iodide, or platinum tetraiodide, 
PtI4, is formed when spongy platinum is heated with iodine and water, and with a 
mixture of hydriodic and nitric acids, but G. Clementi obtained platinic iodide by 
heating finely-divided platinum with iodine in a sealed glass tube below the temp, 
of dissociation of the tetraiodide. L. Wohler and F. Muller obtained the anhydrous 
tetraiodide by heating platinum with iodine in a sealed tube at 240° to 300° ; the 
triiodide is formed at 350° to 400° ; and the diiodide at a higher temp. W. Pullinger 
prepared platinic iodide by dissolving platinum in a soln. of iodine in hydriodic 
acid, evaporating the liquid to dryness, heating the residue in an air-bath at 180°, 
and washing the product with water. G. Clementi obtained the iodide by the 
action of hydriodic acid on hydrated platinic oxide ; J. L. Lassaigne, by boiling 
a mixture of dil. soln. of platinic chloride, free from acid, and of potassium iodide, 
and washing and drying the precipitate. L. Pigeon employed 4 mols. of potassium 
iodide to 1 mol. of platinic chloride, or adding the theoretical proportion of potas
sium iodide soln. to hydrochloroplatinic acid. II. Topsoe recommended this pro
cess. I. Bellucci warmed on the water-bath a mixture of a soln. of hydrochloro
platinic acid or magnesium chloroplatinate and a small excess of hydriodic acid. 
The precipitate was washed by decantation with boiling water, collected on a filter-
paper, and dried at 100°. 

J. "Lt. Lassaigne said that the black precipitate is flocculent and amorphous, or 
crystalline ; it has no smell or taste. R. Klement gave 6-064 for the sp. gr. at 
25°/4°, and 115*9 for the mol. vol. Ii. Pigeon observed that platinic iodide gives 
off iodine at ordinary temp.—1*4 per cent, loss was observed in 24 hrs. ; H. Topsoe 
said that very little iodine is lost at 100° ; and J. L. Lassaigne found that iodine 
vapour is developed at 130°, and platinum finally remains. W. Pullinger found that 
the iodine is not completely removed from platinic iodide by molten sodium 
carbonate. L. Pigeon gave for the heat of formation with gaseous iodine, (Pt, 2I2) 
—39-0 CaIs., and with solid iodine 17-4 CaIs. F. Jez found the thermionic emission 
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of platinum in iodine vapour is greater than in air due, it is suggested, to the 
formation of a film of platinic iodide which is responsible for the emission. Accord
ing to E. H. Archibald and W. A. Patrick, the mol. electrical conductivity in alcohol, 
in mhos at 25° increases with dilution and attains a constant value at dilutions of 
about 6(X) litres. The conductivity increases rapidly with time as indicated in 
Fig. 92, but constancy is attained in about 25 hrs. at 25°. The increase is attributed 

to a reaction involving the formation of a 
substance having a large conductivity in the 
alcohol. With methyl alcohol soln. the con
ductivity is rather greater than it is in soln. 
with ethyl alcohol, but similar variations with 
time and concentration occur. J. L. Lassaigne 
observed that platinic iodide is insoluble in 
water, and is not decomposed by boiling with 
water. Chlorine-water forms hydrochloro-
platinic acid, and may be chlorine iodide. 
Platinic iodide combines with other iodides 
to form crystalline iodoplatinates ; H. Topsoe 
found that the salt is soluble in soln. of alkali 
iodides, but not so readily in soln. of other 
iodides. W. Manchot and Gr. Lehmann ob-

0 4 Time in hours served that in carbon monoxide, the halogen 
Ki«. 92.- The Kloctrical Conductivity i s displaced at a lower temp, than it is in an 

of Solutions of Platinic Iodide in indifferent gas, and no carbonyl iodide is 
Ethyl Alcohol. formed. According to F. Field, the rose colour 

of a soln. of platinic and potassium iodides is 
destroyed by soln. of urine, albumin, tannic acid, gallic acid, pyrogallic acid, potas
sium cyanide or thiocyanate, the liquid in which animal or vegetable substances have 
been boiled, and saliva; but not by urea, uric acid, starch, dextrin, cane-sugar, grape-
sugar, glycerol, gelatin, oxalic acid, tartaric acid, citric acid, acetic acid, carbon 
disulphidc, and alcohol. H. Topsoe noted that sulphurous acid converts the iodide 
into platinous sulphite. J. L. Lassaigne found that cold, cone, sulphuric acid does 
not act on the iodide, but when heated, iodine is evolved. R. J. Kane observed 
that ammonia converts the salt into the oxyiodide, PtOI2.2NH3.H2O, and H. Topsoe 
showed that an ammine is formed when platinic iodide is dissolved in aq. ammonia. 
I. .Bellucci found that platinic iodide forms a green soln. with alcohol, and some of 
the iodide is decomposed ; the salt dissolves in 95 per cent, alcohol without decom
position at ordinary temp., but in light the salt is slowly decomposed. A. Schleicher 
and W. Schmitz prepared platinous bisethylenediaminoiodide, [P t ^n2]I2, and 
found that dil. sulphuric acid converts it into [(H2O)—Pt(en)2—(HoO)5J(H2O)5 

—Pt(en)2 —(H20)JI.5H20. 
P. T. Cleve prepared platinic diiodotetramminoiodide, [Pt(NHg)4I2]I2 , by the 

action of an excess of potassium iodide on the corresponding dichloro-nitrate ; by 
the action of iodine on platinous tetramminoiodide ; and by the action of potassium 
triiodide on platinous tetramminochloride. The black scales recall graphite, the 
salt also occurs in dark brown, translucent plates. The salt decomposes at 130° to 
140°. A. R. Klien studied the action of water, acids, and alkaline soln. According 
to P. T. Cleve, the salt is soluble in water, particularly boiling water ; mercury 
reduces it to platinous tetramminoiodide ; silver nitrate slowly precipitates all the 
iodine from the aq. soln. and a boiling soln. of an ammonium salt partially converts it 
into platinic diiodohexammino-ju-diamineiodide, [ I (NH 3 ) 3Pt(NH 2 ) 2Pt(NH 3 ) 3 IJI 4 . 
The diiodotetramminoiodide also forms lemon-yellow needles of platinic diiodote-
tramminoiodomercurate, [Pt(NH3)4I2](HgI8)2 . P . T. Cleve prepared platinic trans-
tetraiododiammine, [Pt(NH3)2I4], by the action of tincture of iodine on platinous 
diiododiammine. The black, amorphous powder passes into the diiodohexammino-
ft-diamineiodide when it is boiled with aq. ammonia ; boiling, cone, potash lye 
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co lours t h e sa l t o range-ye l low, b u t l i t t le o r no a m m o n i a is evolved ; a n d acids 
y ie ld a b l a c k p r o d u c t . P . T . Cleve o b t a i n e d p lat inic di iodohexammino-Yz-di imido-
iodide , [ I ( N H 3 ) 3 P t ( N H ) 2 P t ( N H 3 ) 3 l J I 2 . H 2 0 , b y boi l ing p l a t i n i c d i i o d o t e t r a m m i n o -
iod ide w i t h a q . a m m o n i a . T h e chrome-ye l low, r h o m b i c p l a t e s furnish silver iodide 
w h e n t r e a t e d "with, s i lver n i t r a t e ; a n d n i t r i c ac id fo rms i o d o n i t r o x y l t e t r a m m i n o -
n i t r a t e . S. M. J o r g e n s e n o b t a i n e d p l a t i n i c c i s - t e t r a i o d o d i a m m i n e , by t h e a c t i o n 
of p o t a s s i u m iod ide o n t h e c i s - t e t r a c h l o r o d i a m m i n e . T h e c rys t a l s r e semble those 
of i od ine . P . T . Cleve r e p o r t e d p l a t i n i c h e x a i o d o d i a m m i n e , [ P t ( N H g ) 2 I 4 ( I 2 ) J, t o 
be f o r m e d b y t h e a c t i o n of a h o t t i n c t u r e of iod ine on t h e c i s - t e t r a i o d o t e t r a m m i n e . 
T h e b l a c k p o w d e r cons i s t s of h e x a g o n a l d a r k p u r p l e - r e d p l a t e s . Alkal i lye colours 
t h e s a l t b r o w n , t h e n c i n n a b a r - r e d , a n d w h e n h e a t e d , a m m o n i a is evo lved a n d t h e 
co lour b e c o m e s ye l low. L . A . Tschugaeff a n d co -worke r s p r e p a r e d p l a t i n i c h y d r a -
zinocarbylaminoiodide. 

W. J . Pope and S. J . Peachey described platinic iodotrimethylaminodiammine, [Pt(NH 3) j -
(CHa)3NI]; F". G. Mann and W. J . Pope reported platinic dichloro-/S/S /S -triaminotriethylamino-
Iodide, Ll*t]sr(C2H4.]Srn2)3Cl2lI2. R. L. IDatta, platinic bismethylaminehydroiodide, 2CH3NH2 .-
HT.P t I 4 ; platinic bisdlmethylaminehydroiodide, 2(CH 3) 2NH.HT.PtI 4 ; platinic bistrimethyl-
aminehydroiodide, 2(CH 3 J 3 N.HLPtI 4 ; platinic bistetramethylammoniumiodide, 2(CHg)4NLlHl4; 
platinic bisethylaminehydroiodide, 2 C 2 H 5 N H 2 . H L P t I 4 ; platinic bi sd i ethyl am inehydroiodide, 
2(C2HB)2NH.HI.PtT4 ; platinic bistriethylaminehydroiodide, 2(C 2 H 5 ) 3 N.HLPt l 4 ; platinic bis-
tetraethylammoniumiodide, 2(C aHB)4NLPtT4 ; platinic bisdipropylaminehydroiodide, 2(C3H 7 ) 2 -
NH.HLPtT 4 ; and platinic bistetrapropylammoniumiodide, 2(C3H7J4NLPtI4 ; R. IJ. D a t t a and 
T. Ghosh, platinic methylethylpropylphenylammoniumlodide, (CH3)(C2H5)(C3H7)(C0H6)ISIl. 
P t I 4 . A. P . Smirnoff prepared platinic trispropylenediaminoiodide, | Pt(C3H e .N2H4)3]I4 , in 
i t s r a c e m i o , c lext ro- a n d l a e v o - f o r m s . R . L . D a t t a o b t a i n e d platinic bisallylaminehydro-
iodide, 2C 3 H 5 NH 2 -HLPt I 4 ; platinic bisanilinehydroiodide, 2C6H6NH , . H L P t I 4 ; and platinic 
blspyridinehydroiodide, 2 (C 5 H 5 N) .HLPt I 4 ; S. O. Hedin described platinic tetraiodobispyridine, 
LPt(C5H5N)2I4J ; S. M. Jorgensen, platinic diiodobispyridinediamminoiodide, LPt(NH3)..-
(C 5 H 5 N) 2 I 2 ] I 2 , by the action of an excess of a soln. of iodine and potassium iodide on 
platinoiis bispyridinediamiriinoohlorido in two forms according as the cis- or trans-platinous 
salt is omjiloyod. R. L. Datta, prepared platinic bis-a-picolinehydroiodide, 2C6H7-N.HLPtI4 ; 
R. L. D a t t a and T. Uhosh, platinic bispiperidinehydroiodide, 2C5H1 1N-HLPtT4 ; and platinic 
bisquinol inehydroiodide, 2C9H7N. H L P t I 4 , with ordinary and iso-qmnolin«. C Wallin 
reported platinic tetraiodobisamidoacetate, [Pt(NH2CH2COOH) 2I 4J ; and platinic diiodobis-
glycine, Lrt(NH2 .CH2 .COO)2I2J. 

C. Enobusko described platinic tetraiodobismethylsulphine, LPtI(CH3)aS}gT4l; R. L. Da t t a , 
platinic bistrimethylsulphoniumiodide, 2(CH3)3SLPtI4 ; C. W. Bomatrand, and C Rutlohus, 
platinic tetraiodobisethylsulphine, ri*M(C2H5)2S}2L,l; R. L. Da t t a , platinic bistriethylsul-
phoniumiodide, 2(C 2 H 5 J 3 SLPtI 4 ; C. Rudelius, and M. Weibiill. platinic tetraiodobis-i-
propylsulphine, [Pt{(C3H7)2S}2I4] ; H . Londahl , platinic tetraiodobis-i-butylsulphineiodide, 
[Pt{(C4H9)2S)2I4] l2 ; J . Pet ren, platinic tetraiodobisethylselenine, IPtI(C2HJ2NeJ2T4I ; and 
platinic tetraiodoethylselenine, [Pt{(C2H5)2}{(C2H5)2Se}l4j. 

A c c o r d i n g t o J . L . L a s s a i g n e , cold, d i l . h y d r i o d i c ac id in c o n t a c t w i t h p la t in ic 
i od ide for, s ay , 24 h r s . , f o rms a r e d soln . w h i c h w h e n e v a p o r a t e d in v a c u o , or over 
l ime y ie lds c r y s t a l s of hydr iodoplat in ic a c i d , H 2 P t T 6 . 9 H 2 O . J . TJ. Lassa igne t h o u g h t 
t h a t t h e c r y s t a l s w e r e a n h y d r o u s , b u t H . T o p s o e s h o w e d t h a t t h e solid so formed 
is t h e enneahydrate. J . L . L a s s a i g n e sa id t h a t t h e r e d d i s h b lack , de l iquescen t , 
ac icu la r c r y s t a l s a r e odour le s s , a n d h a v e a n a s t r i n g e n t , s o m e w h a t acidic , t a s t e . 
H. T o p s o e s h o w e d t h a t t h e s ix-s ided p l a t e s a r e monoc l in ic , a n d show t w i n n i n g . 
T h e faces of t h e c r y s t a l s lose t h e i r me ta l l i c l u s t r e w h e n exposed t o air , a n d acqu i re 
a b l a c k film of p l a t i n i c iod ide owing t o t h e loss of h y d r o g e n iodide . J . L . Lassa igne 
found t h a t i n a d r y v a c u u m , t h e c r y s t a l s evo lve a l i t t l e h y d r o g e n iodide , a n d more 
so a t 100° ; a t a h i g h e r t e m p . , h y d r o g e n iod ide a n d iod ine a r e evolved and p l a t i n u m 
r e m a i n s . T h e c o m p o u n d is freely so lub le i n w a t e r , a n d w h e n t h e wine-red soln. is 
d i l u t e d w i t h a l a rge p r o p o r t i o n of w a t e r , p l a t i n i c iod ide is depos i t ed , a n d more 
q u i c k l y if t h e a q . so ln . b e exposed t o sun l igh t , or , a c c o r d i n g t o H . Topsoe , if h e a t e d . 
J . Li. L a s s a i g n e sa id t h a t ch lo r ine decomposes t h e a q . soln. w i t h t h e depos i t ion of 
iod ine , a n d p l a t i n i c iod ide ; a n d a lka l i lye fo rms a lka l i iodides . H y d r i o d o p l a t i n i c 
ac id fo rms a ser ies of s a l t s , t h e i odoplat inates . H . I . Schles inger a n d R . E . P a l m a t e e r 
d i scussed t h e r e l a t i v e s t a b i l i t y of t h e h a l o g e n o p l a t i n a t e s . 
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J . L . L a s s a i g n e p r e p a r e d a m m o n i u m iodoplat inate , ( N H ^ ) 2 P t I 6 , b y d iges t i ng 
a t a gen t l e h e a t a soln. of p l a t i n i c iod ide a n d a m m o n i u m iod ide , a n d e v a p o r a t i n g 
t h e r e d l iqu id . H . Topsoe r e c o m m e n d e d e v a p o r a t i n g t h e soln. ove r c a l c i u m ox ide . 
J . L . L a s s a i g n e ' s ana lys i s c o r r e s p o n d s w i t h ( N H 4 ) P t I 5 , b u t t h e a n a l y s e s of 
H . Topsoe , a n d R . L . D a t t a c o r r e s p o n d w i t h ( N H 4 J 2 P t I 6 . R . L . D a t t a p r e p a r e d 
t h e sa l t b y a d d i n g a n excess of a soln. of a m m o n i u m iod ide , g r a d u a l l y , w i t h a g i t a t i o n , 
t o a 10 pe r cen t . soln. of h y d r o c h l o r o p l a t i n i c ac id , w a s h i n g t h e p r o d u c t w i t h a l i t t l e 
w a t e r a n d di l . a lcohol , a n d d r y i n g i n a des icca to r . J . L . Las sa igne o b s e r v e d t h a t 
t h e b lack , four-s ided p l a t e s a r e s t a b l e i n a i r ; H . T o p s o e sa id t h a t t h e o c t a h e d r a l 
c r y s t a l s be long t o t h e cub ic s y s t e m , a n d t h a t t h e h a b i t is n o t c h a n g e d if a n excess 
of a m m o n i u m iod ide b e p r e s e n t in t h e m o t h e r - l i q u i d . T h e sp . gr . is 4*61, a n d t h e 
mo l . vo l . 216-0. R . L . D a t t a obse rved t h a t w h e n t h e sa l t is h e a t e d , iod ine is 
evolved , t h e n w h i t e c louds of a m m o n i u m iodide , a n d finally p l a t i n u m r e m a i n s . T h e 
sa l t fo rms a d a r k - r e d soln. w i t h w a t e r , a n d t h e a q . soln. g r a d u a l l y d e p o s i t s p l a t i n i c 
iod ide . T h e sa l t is inso luble i n a s a t . soln. of a m m o n i u m iod ide ; a n d in a lcohol . 

J . L . L a s s a i g n e p r e p a r e d p o t a s s i u m iodoplat inate , K 2 P t I 6 , b y a l lowing a 
soln. of p l a t i n i c iod ide a n d p o t a s s i u m iod ide t o c rys ta l l ize , a n d w a s h i n g t h e 
c r y s t a l s w i t h a lcohol of s p . gr . 0-843 t o r e m o v e a d m i x e d p o t a s s i u m iod ide . 
W . W . M a t h e r , a n d H . Topsoe used a s imi la r p rocess . R . L . D a t t a a d d e d 10 pe r 
cen t , h y d r o c h l o r o p l a t i n i c ac id , w i t h a g i t a t i o n , t o a s a t . soln. of p o t a s s i u m iod ide , 
w a s h e d t h e c r y s t a l s w i t h a l i t t l e w a t e r on a suct ion-f i l ter , a n d t h e n w i t h a lcohol . 
R . J . K a n e u s e d a s imi lar p rocess b u t a d d e d s o m e e t h e r t o t h e soln . T h e b l ack , 
r e c t a n g u l a r p l a t e s were s h o w n b y H . Topsoe t o be long t o t h e cub ic s y s t e m , a n d b y 
rec rys ta l l i z ing in t h e p r e sence of a n excess of p o t a s s i u m iod ide h e o b t a i n e d cubes , 
a n d f rom a q . soln. , o c t a h e d r a . T h e sp . gr . g iven b y C. H . D . B o e d e k e r is 5*176 ; 
b y H . Topsoe , 5 031 ; a n d R . E l e m e n t g a v e 4-963 for t h e sp . gr . a t 29°/4°, a n d 
208-5 for t h e mol . vo l . H . I . Schles inger a n d M. W . T a p l e y s t u d i e d t h e a b s o r p t i o n 
s p e c t r u m ; a n d H . I . Schles inger a n d R . E . P a l m a t e e r , t h e r e l a t i ve s t ab i l i t i e s of 
t h e ha logen sa l t s . J . L . L a s s a i g n e obse rved t h a t a p a r t of t h e iod ine is los t a t 100°. 
T h e sa l t is r ead i ly soluble in w a t e r f o rming a d e e p wine - red soln. V e r y di l . soln. 
were found b y J . L . Las sa igne , a n d W . W . M a t h e r t o depos i t p l a t i n i c ch lo r ide , 
p a r t i c u l a r l y w h e n exposed t o l igh t . T h e sa l t is n o t d e c o m p o s e d b y cone , s u l p h u r i c 
ac id . M. Vezes showed t h a t w i t h a boi l ing soln . of p o t a s s i u m n i t r i t e , p o t a s s i u m 
n i t r i t o p l a t i n i t e is fo rmed . J . L . L a s s a i g n e sa id t h a t t h e sa l t is inso lub le , o r v e r y 
spa r ing ly soluble in a b s o l u t e a lcohol . R . L . D a t t a p r e p a r e d rubid ium iodoplat inate , 
R b 2 P t I 6 , b y t h e ac t i on of a cone . soln. of r u b i d i u m iod ide o n h y d r o c h l o r o p l a t i n i c 
ac id . T h e b l ack c rys t a l s a r e soluble in w a t e r ; a n d s imi la r ly a lso w i t h caes ium 
iodoplatinate, Cs2PtI6. 

J. L . Las sa igne p r e p a r e d s o d i u m iodoplat inate , N a 2 P t I 6 . 6 H 2 O , f rom a soln. of 
p l a t i n i c iod ide a n d s o d i u m iod ide ; a n d H . Topsoe , b y t r e a t i n g h y d r o c h l o r o p l a t i n i c 
ac id w i t h an excess of s o d i u m iod ide , a n d e v a p o r a t i n g t h e l iqu id a t o r d i n a r y t e m p , 
ove r s u l p h u r i c ac id . T h e l ead-grey , s t r i a t e d need les were found b y J . L . L a s s a i g n e 
t o be de l iquescen t , a n d H . Topsoe said t h e b r o w n p r i s m s a r e n o t de l iquescen t , a n d 
t h a t t h e y a r e p r o b a b l y monoc l in ic , a n d t h a t t w i n n i n g occurs , a b o u t t h e (lOO)-face. 
T h e s p . g;r. i s 3-707, a n d t h e mol . vo l . 300-4. L . P i g e o n found t h a t t h e h e a t of 
f o r m a t i o n i n a n excess of a soln. of s o d i u m iod ide is ( P t I 4 , 2 N a I ) = 7 - 3 CaIs. T h e 
faces of t h e c r y s t a l s b e c o m e m a t t e o n e x p o s u r e t o a i r . J . L . Las sa igne said t h a t t h e 
sa l t is freely soluble in w a t e r a n d i n a lcohol . 

H . Topsoe p r e p a r e d c a l c i u m iodoplat inate , C a P t I 6 . 1 2 H 2 O , b y e v a p o r a t i n g o v e r 
su lphu r i c acid , a soln. of a n excess of c a l c i u m iod ide i n h y d r o c h l o r o p l a t i n i c ac id . 
T h e r h o m b o h e d r a l c ry s t a l s a r e n o t de l iquescen t , a n d dissolve freely in w a t e r , a n d 
in a lcohol . J . L . Las sa igne o b t a i n e d b a r i u m iodoplat inate , B a P t I 6 . n H 2 0 , b y 
s lowly e v a p o r a t i n g a soln. of p l a t in i c iod ide a n d b a r i u m iod ide . T h e de l i quescen t 
c r y s t a l s r e semble t hose of t h e s o d i u m sa l t . 

H . Topsoe o b t a i n e d m a g n e s i u m iodoplat inate , M g P t I 6 . 9 H 2 O , b y e v a p o r a t i n g , 
ove r s u l p h u r i c acid , a soln. of a n excess of m a g n e s i u m iod ide in h y d r o c h l o r o p l a t i n i c 
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ac id . T h e t r i g o n a l c r y s t a l s h a v e t h e ax ia l r a t i o a : c = l : 1-87(X), a n d o .=72° 6 ' ; 
t h e s p . gr . is 3 -458 ; a n d t h e mo l . vo l . 302-3. H . Topsoe o b t a i n e d z inc iodoplat inate , 
Z n P t I 6 . 9 H 2 O , f r o m a soln . of p l a t i n i c a n d z inc iod ides ; a n d b y e v a p o r a t i n g , over 
s u l p h u r i c ac id , a soln . of a n excess of z inc iod ide in h y d r o c h l o r o p l a t i n i c acid. T h e 
t r i g o n a l c r y s t a l s r e s emb le t h o s e of t h e m a g n e s i u m a n d m a n g a n e s e sa l t s ; t h e ax ia l 
r a t i o is a : c—1 : 1*8685, a n d a — 7 2 ° 1 3 ' ; t h e sp . gr . is 3-689 ; a n d t h e mol . vol . 
321-7. J . L». L a s s a i g n e a lso p r e p a r e d t h e de l i quescen t c rys t a l s a n d sa id t h a t t h e y 
h a v e a n a s t r i n g e n t t a s t e . Vide supra, for p lat inic t e trammino iodomercurate , 
[ P t ( N H 3 ) 4 j ( H g I 3 ) 2 . 

H . Topsoe p r e p a r e d m a n g a n e s e iodoplat inate , M n P t I 6 . 9 H 2 O , b y e v a p o r a t i n g 
s p o n t a n e o u s l y , o v e r s u l p h u r i c ac id , a soln. of a n excess of m a n g a n e s e iodide in 
h y d r o c h l o r o p l a t i n i c ac id . T h e t r i g o n a l c r y s t a l s h a v e t h e ax i a l r a t i o a : c —1 : 1-8685, 
a n d <x=72° 8 ' ; t h e s p . gr . is 3-604 ; a n d t h e mol . vol . , 326-4. E . He r l i nge r gave 
352-7 for t h e mo l . vo l . of t h e h e x a h y d r a t e . J . L . Las sa igne o b t a i n e d ferrous 
iodopla t inate , F e P t I 6 . 9 H 2 O , b y e v a p o r a t i n g a soln. of p l a t i n u m a n d fer rous iodides ; 
a n d H . Topsoe , b y e v a p o r a t i n g , o v e r s u l p h u r i c acid, a soln. of ferrous iodide in a n 
excess of h y d r o c h l o r o p l a t i n i c ac id . T h e t r i gona l c rys t a l s h a v e t h e ax ia l r a t i o 
a : C= 1 : 1-8675, a n d c t = 7 2 ° 1 1 ' ; t h e sp . g r . is 3-455 ; a n d t h e mol . vol . 340-8.' 
H5. H e r l i n g e r g a v e 340-0 for t h e m o l . vol . of t h e h e x a h y d r a t e . T h e de l iquescen t 
c r y s t a l s a c q u i r e a film of ferr ic h y d r o x i d e o n e x p o s u r e t o air . H . Topsoe p r epa red 
cobal t iodoplat inate , C o P t I 6 . 9 H 2 O , b y e v a p o r a t i n g , ove r su lphur i c acid , a soln. 
of a n excess of c o b a l t iod ide in h y d r o c h l o r o p l a t i n i c ac id . T h e t r i gona l c rys ta l s 
of t h e enneahydrate h a v e t h e a x i a l r a t i o a : c = l : 1-8757, a n d a,—72° 2 ' ; t h e 
s p . gr . 3-618 ; a n d mo l . vo l . 326-2. O n e x p o s u r e t o air , t h e faces of t h e c rys ta l s 
b e c o m e m a t t e , owing t o t h e loss of iod ine . T r igona l c rys t a l s of t h e dodecahydrate 
a r e a lso o b t a i n e d . T h e s p . g r . is 3-048, a n d t h e mol . vol . 408-1 . E . Her l inge r gave 
325-5 for t h e mo l . vo l . H . T o p s o e a lso p r e p a r e d n i c k e l iodoplat inate , N iP t I 6 . 611 2 O, 
b y c r y s t a l l i z a t i o n f rom a h o t , s a t . soln. of a n excess of n ickel iodide in h y d r o 
ch lo rop l a t i n i c ac id , o r b y e v a p o r a t i n g t h e soln . s p o n t a n e o u s l y a t o r d i n a r y t e m p . 
T h e g r e e n c r y s t a l s of t h e hexahydrate a r e t r i g o n a l w i t h t h e ax ia l r a t i o a : c = l : 0-5186, 
a n d a = 1 1 2 ° 1 8 ' ; W . B i l t z f o u n d t h a t t h e s p . gr . is 3-976, a n d t h e mol . vol . 283-2. 
T h e c r y s t a l s a r e s l igh t ly de l i quescen t , a n d soon lose t h e i r lus t re on exposure t o air . 
T h e y d isso lve i n w a t e r w i t h d e c o m p o s i t i o n . T h e enneahydrate is o b t a i n e d b y 
s p o n t a n e o u s l y e v a p o r a t i n g a t o r d i n a r y t e m p . , a soln. w i t h t h e theore t ica l p ropor 
t i o n s of h y d r o c h l o r o p l a t i n i c ac id a n d n icke l i od ide . T h e t r igona l c rys ta l s h a v e t h e 
ax i a l r a t i o a : c = l : 1-8788, a n d <x=^71° 5 5 ' . T h e c r y s t a l s a re i s o m o r p h o u s wi th t h e 
c o r r e s p o n d i n g sa l t s of m a g n e s i u m , z inc , m a n g a n e s e , i ron , a n d coba l t . The sp . gr. 
is 3-549 ; a n d t h e m o l . vo l . 332-5 . E . H e r l i n g e r g a v e 331-8 for t h e mol . vol . T h e 
c r y s t a l s a r e de l iquescen t , a n d lose i od ine on e x p o s u r e t o a i r . T h e sa l t is decomposed 
w h e n i t d issolves i n w a t e r . 

I . Bellucci obtained dihydroxytetraiodoplatinic acid, H2Pt(OH)2T4 , in soln. 
b y a l lowing p l a t i n i c i od ide t o r e m a i n in c o n t a c t w i t h 95 pe r cen t , a lcohol . T h e 
soln . h a s a n ac id ic r e a c t i o n ; d e c o m p o s e s c a r b o n a t e s ; a n d . g ives p rec ip i t a t e s of 
dihydroxyte tra iodoplat inates w h e n t r e a t e d w i t h soluble sa l t s of t h e me t a l s . B y 
a d d i n g a sma l l excess of a IO p e r c e n t . soln. of s i lver n i t r a t e t o an alcoholic soln. 
of p l a t i n i c iod ide , w a s h i n g t h e d a r k r e d p r e c i p i t a t e w i t h wa t e r , a n d d r y i n g i t in 
vacuo, silver dihydroxytetraiodoplatinate, Ag 2Pt(OH) 2I 4 , was formed. With a 
cone . soln . of m e r c u r i c ch lo r ide i n t h e p resence of sod ium a c e t a t e , t h e r e w a s formed 
r e d m e r c u r i c d inydroxytetra iodoplat inate , H g P t ( O H ) 2 I 4 ; w i t h a cone . soln. of 
t h a l l o u s a c e t a t e , b r i ck - r ed t h a l l o u s dinydroxytetraiodoplat inate , T l 2 P t ( O H ) 2 I 4 ; 
a n d w i t h l e a d a c e t a t e g r ey i sh - r ed l ead dinydroxytetra iodoplat inate , P b P t ( O H ) 2 I 4 . 
K. Reiff a l so d i scussed t h e s i lver a n d t h a l l o u s sa l t s . 

R . J . K a n e i n h i s s t u d y of t h e a c t i o n of a m m o n i a on p l a t i n i c iod ide r e p o r t e d 
the formation of platinic dioxytetraiodotetrammine, Pt2(NH3J4O2I4 , or 
P t O I 2 . 2 N H 3 . H 2 0 ; O. Carlgren and P . T. Cleve obtained platinic dihydroxytetram-
minoiodide, [Pt(NHa)4(OH)2]I2 ; E . Koefoed, platinic nydroxyiodotetrammino-
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iodide, RI 2[Pt(NHa) 4(OH)I]I 2 ; and L. A. Tschugaeff, platinic diiodotetrammino-
iodide, [Pt(NH 3 ) 4 I 2 ] I 2 . 

W. J . Pope and S. J . Peachey prepared trimethyl platinic iodide, (CHs)8PtI, 
by the action of Grignard's reagent—magnesium methyliodide—on hydrochloro-
platinic acid : P tCl 4 +3(CH3)MgI=(CH 3 ) 3 PtI+2MgCl 2 -bMgI 2 . When heated 
with a mixture of benzene, alcohol, and cone, ammonia, i t forms trimethyl platinic 
diamminoiodide, Pt(CH3)(NHg)2I . 

Several mixed halides have been reported. H . Kammerer dissolved plat inum 
with 4 gram-atoms of iodine in aqua regia, evaporated the soln. on a water-bath 
and allowed it to cool over sulphuric acid ; the brick-red, deliquescent prisms of 
platinic dichlorodiiodide, PtCl 2 I 2 , which are formed melt below 100°. Potassium 
or ammonium chloride precipitates the chloroplatinate whilst iodides remain in 
soln. ; potassium iodide colours the soln. deep red ; and iodine chloride forms 
platinic chloride and iodine. W. W. Mather reported platinic chlorotriiodide, 
PtClI3 , to be formed by evaporating to dryness a mixture of hydrochloroplatinic 
acid and hydriodic acid, and heating the residue to 149° when hydrogen chloride 
and iodide, and iodine chloride escape. H . Topsoe added t h a t if too large an excess 
of hydriodic acid is employed some hydroiodoplatinous acid is formed. The black 
powder gives off iodine and iodine chloride when heated between 205° and 315°, and 
spongy platinum remains. The salt is insoluble in water, and behaves towards 
sulphur dioxide, alkali sulphites, and ammonia like platinic iodide ; it is sparingly 
soluble in alcohol, and forms a red soln. with potash lye, from which sulphuric 
acid precipitates the chlorotriiodide unchanged. P . T. Cleve, and O. Carlgren and 
P . T. Cleve prepared platinic chloroiodotetramminochloride, LPt(NH3)4ClIJCl2, 
by the action of hydrochloric acid on the ni trate or sulphate of the diiodohexammino-
/x-diamine. 

C. Enebuske prepared platinic dichlorodiiodobismethylsulphine, [Pt{(CH3)2S}2-
Cl2I2J ; H. Londahl, platinic dichlorodiiodobisbutylsulphine, LPt{(C4H9)2S}2Cl2I21, 
with iso- and secondary b u t y l ; J . Petren, platinic dichlorodiiodobisethylselenine, 
[Pt{(C2H5)2Se}2Cl2I2], and platinic chlorotriiodobisethylselenine, [Pt{(CaH5)2Se}2-
ClI31 ; and A. Cahours and H . Gal, platinic dicMorodiiodobisethylphosphine, 
[Pt{P(C2H5)3>2Cl2T2J. 

The platinic bromoiodides are represented by platinic dibromodiiodo-
methylsulphine, [Pt{(CH3)2S}2Br2I2 ], prepared by C. Enebuske ; J . Pet ren 
described platinic tribromoiodobisethylselenine, [Pt{(C2H5)2Se}2Br3IJ, platinic 
dibromodiiododiethylselenine, LPt{(C2H5)2Se}2Br2I2], platinic bromotriiododi-
ethylselenine, LJM(C2Hs)2Se)2BrI31, platinic dibromodiiododiethylsulphinodi 
ethylselenine, tPt{(C2H6)2S}{(C2H5)2Se>Br2I2J ; and G. Wallin, platinic dibromo-
diiodobisamidoacetate, [Pt(NH2.CH2.COOH)0Br2L>J. J . Pet ren i>repared platinic 
diiododinitritoethylsulphinoethylselenine, LPt{(C2H5)2S}{(C2H5)2Se}(N02)2I2]. 
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§ 27. Platinum Sulphides 
C Ridolfi 1 u t i l i zed t h e fac t t h a t s u l p h u r does n o t a t t a c k p l a t i n u m b u t a t t a c k s 

t h e base m e t a l s t o s e p a r a t e p l a t i n u m f rom i m p u r i t i e s . R . A. Cooper o b t a i n e d a 
m i n e r a l whose c o m p o s i t i o n b e r e p r e s e n t e d b y P t ( A s , S) 2 , in t h e res idue left after 
t h e a c t i o n of a q u a regia o n t h e p l a t in i f e rous n o r i tes of JBushveld, T r a n s v a a l . The 
m i n e r a l w a s cal led COOperite. R . A. Cooper l a t e r r e p o r t e d t h a t t h e arsenic was 
p r e s e n t a s a n i m p u r i t y in t h e f o r m of spe r ry l i t e , a n d h e c h a n g e d t h e formula t o 
P t S 2 . H . S c h n e i d e r h o h n , a n d LF. R . A d a m m a d e o b s e r v a t i o n s on t h e minera l on 
t h e a s s u m p t i o n t h a t i t is p l a t i n u m d i su lph ide . F . A . .Bannister showed t h a t t h e 
ana ly se s agree b e t t e r w i t h t h e f o r m u l a P t S . H . R . A d a m s tud ied t h e minera l . 

K. D a v y p r e p a r e d p l a t i n o u s su lphide , o r p l a t i n u m monosu lph ide , P t S , b y 
h e a t i n g t o r ednes s a m i x t u r e of s u l p h u r a n d s p o n g y p l a t i n u m in a n e v a c u a t e d glass 
t u b e ; b u t F . Ross le r cou ld n o t o b t a i n t h e su lph ide as a fused regulus . G. P r emie r 
obse rved t h e f o r m a t i o n of t h e su lph ide in sma l l p r o p o r t i o n s w h e n gaseous su lphu r 
a c t s o n p l a t i n u m a t 950° t o 1240° ; L . T h o m a s s e n , b y h e a t i n g s to ich iomet r ica l 
p r o p o r t i o n s of t h e t w o e l e m e n t s i n a q u a r t z t u b e ; H . C4. Kra l l , and L1. Wohle r 
a n d co-workers , b y h e a t i n g t h e d i su lph ide a t 630° ; J . UhI , superficially b y pass ing 
s u l p h u r d iox ide over h e a t e d p l a t i n u m ; a n d W . Skey , b y c o n t a c t of hydrogen 
su lph ide or a m m o n i u m su lph ide w h e r e b y t h e m e t a l acqu i r e s a film a n d so resists 
a m a l g a m a t i o n . H . S t . C. Devi l le a n d H . D e b r a y o b t a i n e d t h e sulx>hide by mel t ing 
m e t a l w i t h t e n t i m e s i t s we igh t of p y r i t e u n d e r b o r a x a t a red-hea t , a n d wash ing t h e 
p r o d u c t first w i t h cold a n d t h e n wi th ho t , cone , hyd roch lo r i c ac id ; R . Schneider , 
b y h e a t i n g a h i g h e r su lph ide in a c u r r e n t of c a r b o n d iox ide ; R . B o t t g e r , b y igni t ing 
oxidized p l a t i n u m su lph ide i n a p l a t i n u m cruc ib le u n t i l i t t a k e s fire wi th a loud 
hiss ing noise , a l lowing t h e c ruc ib le t o cool whi l s t t h e c o n t e n t s a re p ro t ec t ed f rom 
air , boi l ing t h e res idue w i t h a q u a regia , w a s h i n g t h e p r o d u c t , and d r y i n g i t in v a c u o ; 
Li. N . V a u q u e l i n , b y ign i t ing a m m o n i u m c h l o r o p l a t i n a t e w i t h twice i t s weight of 
s u l p h u r in a c losed crucib le , a n d a lso by h e a t i n g t h e s a m e sa l t wi th a n equa l weight 
of s u l p h u r a n d ign i t ed s o d i u m c a r b o n a t e a n d w a s h i n g a w a y t h e sod ium su lph ide 
b y w a t e r — v i d e infra, P t 4 S 5 ; J . J . Berze l ius , b y decompos ing p l a t i n o u s chlor ide 
w i th a n a lka l i su lph ide ; a n d W . K n o p , C. H i m l e y , a n d I i . Vohl , b y boi l ing a soln. 
of p l a t i n i c ch lo r ide w i t h an excess of s o d i u m t h i o s u l p h a t e un t i l t h e l iquid is deep 
red , a d d i n g a l a rge p r o p o r t i o n of w a t e r , t h e n hydroch lo r i c acid, a n d keep ing w a r m 
for a long t i m e n e a r l y a t 100° u n t i l t h e evo lu t ion of s u l p h u r d ioxide h a s ceased. 
T h e l iqu id is t h e n colourless , a n d t h e r e is a g r e y p r e c i p i t a t e of p l a t i n o u s su lphide 
m i x e d w i t h s u l p h u r — t h e l a t t e r is easi ly r e m o v e d b y w a s h i n g with a su i t ab le so lvent . 
A. V o e t p r e p a r e d t h e col lo idal su lph ide . 

Acco rd ing t o L . N . V a u q u e l i n , p l a t i n o u s su lph ide is a dul l , l ead-grey powder 
wh ich a c q u i r e s a me ta l l i c l u s t r e w h e n r u b b e d o n p a p e r ; i t also occurs as a sh in ing 
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b lack p o w d e r ; or i n s lender , b lack , l u s t rous needles . Accord ing t o F . A. B a n n i s t e r , 
t h e X - r a d i o g r a m s of cooper i te , P t S , show t h a t t h e t e t r a g o n a l c rys ta l s h a v e a face-

c e n t r e d u n i t cell w i t h edges a = 4 « 9 1 A., a n d c = 6 - 1 0 
A., or a : c = l : 1*242 ; a n d t h e va lues for s y n t h e t i c 
p l a t i n o u s su lph ide a r e a=4-92 A. , a n d c = 6 - 1 2 A. ; 
t h e u n i t cell c o n t a i n s four P tS -molecu le s w i t h 
p l a n a r P t S 4 - g r o u p s , a n d t e t r a h e d r a l P t S 4 - g r o u p s . 
T h e sho r t e s t d i s t ance b e t w e e n t h e p l a t i n u m a n d 
s u l p h u r a t o m s is 2*32 A. ; b e t w e e n t h e s u l p h u r 
a t o m s , 3-05 A. ; a n d b e t w e e n t h e p l a t i n u m a t o m s , 
3-47 A. L . P a u l i n g a n d M. L . H u g g i n s d iscussed 
t h i s sub jec t . T h e sp . gr . of cooper i te is 10*2, a n d 
of s y n t h e t i c p l a t i n o u s su lph ide , 10-1 . W . Bi l t z a n d 
R . J u z a g a v e 10-04 for t h e sp . gr . ; a n d 22-6 for 
t h e mol . vol . E . D a v y ' s va lue 6*2 for t h e sp . gr . is 
t o o low. W h e n p l a t i n o u s su lph ide is h e a t e d i n a 
closed vessel, i t shows signs of fusion. W . Bi l t z 
a n d R . J u z a m e a s u r e d t h e i s o t h e r m a l decompos i 
t i on a n d t h e resu l t s a r e s u m m a r i z e d in F ig . 93 . 
T h e su lph ide is s l ight ly miscible w i t h p l a t i n u m , b u t 
t h e r e is no i nd i ca t i on of subsu lph ides . T h e h e a t 

of f o rma t ion from solid r h o m b i c s u l p h u r is ( P t , S) = 16 CaIs. J . N . F r e r s 
s tud ied t h e c o m b i n a t i o n P t S — Z n O as a r ad io -de tec to r . 

40 60 80 
Concentration Pt 

100 

F i « . 93 . -—Isothermal D e c o m p o 
s i t i on of P l a t i n u m M o n o s u l -
p h i d e . 

P . A B a n n i s t e r found a m i n e r a l i n t h e p l a t i n i f e rous o re of R u s t e n b u r g , T r a n s v a a l , 
which h e ca l led braggite a f te r W . H . B r a g g . I t c o n t a i n s a b o u t 5 p e r c en t , of n icke l , 
2O p e r cen t , of p a l l a d i u m , 19 p e r cen t , of s u l p h u r , a n d 58 p e r c e n t , of p l a t i n u m ; i t s c o m 
p o s i t i o n a p p r o x i m a t e s ( P t , I ' d , N i ) S . T h e c r y s t a l s a r e t e t r a g o n a l p r i s m s , a n d t h e X - r a d i o 
g r a m s c o r r e s p o n d -with a u n i t cell w i t h a = 6-37 A. , a n d c = 6-58 A . JEach coll c o n t a i n s e i g h t 
( P t , P d , N i ) S - m o l e c u l e s . T h e s p . gr . is 8-63, a n d t h e v a l u e c a l c u l a t e d f rom t h e l a t t i c e 
c o n s t a n t s is 8-9. 

E . D a v y said t h a t t h e c o m p o u n d is a n o n - c o n d u c t o r of e lect r ic i ty . R . B o t t g e r 
found t h a t a t 19°, h y d r o g e n reduces t h e su lph ide t o s p o n g y p l a t i n u m . E . D a v y 
observed t h a t t h e su lph ide is s t ab l e in air , a n d w h e n h e a t e d in air , i t fo rms t h e 
m e t a l . A. Mailfert obse rved t h a t w i t h ozone t h e r e is fo rmed some su lphur i c ac id . 
B . A u l e n k a m p s tud ied t h e sens i t iveness of t h e su lph ide t o l ight . E . D a v y obse rved 
t h a t t h e su lphide is n o t a t t a c k e d b y wa te r , a n d i t is scarcely a t t a c k e d b y boi l ing 
mine ra l acids , or boil ing a q u a regia . R . B o t t g e r sa id t h a t i n air , p l a t i n o u s su lph ide 
a c t s on alcohol like p l a t i n u m black, b u t less v igorous ly . R . B o t t g e r , a n d 
H . S t . C. Devil le a n d H . D e b r a y showed t h a t t h e su lph ide is n o t a t t a c k e d b y boi l ing 
p o t a s h lye ; a n d J . R i b a u , t h a t i t is a lmos t insoluble in a lka l i su lph ides . E . D a v y 
obse rved t h a t t h e su lph ide is decomposed w h e n h e a t e d w i t h z inc filings, or w i t h 
p o t a s s i u m ch lo ra t e ; a n d R . B o t t g e r also found t h a t fused p o t a s s i u m n i t r a t e a c t s 
s imi lar ly . H . L o n d a h l obse rved t h e possible fo rma t ion of p lat inous s u l p h o -
bis - i -buty lsulphine , L I * t { ( C 4 H Q ) 2 S ) 2 S ] , a s a b r o w n , oi ly p r ec ip i t a t e , b y t h e a c t i o n 
of p o t a s s i u m su lph ide on a soln. of t h e co r re spond ing s u l p h a t e . F . Myl ius a n d 
F . F o r s t e r p r e p a r e d p la t inous su lphocarbonyl , [P t (CO)S] 2 , a n d a c o m p l e x w i t h 
2H2S ; and V. N. Ivanoff, platinum bisthiocarbamidotetraliydroxysulphide, 
Pt 4 (OH) 4 S{CS(NH 2 ) } 2 . A n u m b e r of p l a t i n o u s ha logen-su lph ines a n d th io - sa l t s 
h a v e been descr ibed in connec t ion w i t h t h e p l a t i n u m hal ides . 

R . Schneider observed t h e f o r m a t i o n of p o t a s s i u m sulphoplat ini te , K 2 S . P t S , 
or K 2 P t S 2 , b u t w a s u n a b l e t o i so la te t h e sa l t . H e p r e p a r e d p o t a s s i u m s tann ic 
sulphoplat ini te , K 2 S . 3 P t S . S n S 2 , b y me l t i ng 1 p a r t of spongy p l a t i n u m w i t h 2 p a r t s 
of s t ann i c su lphide , 6 t o 8 p a r t s of d r y p o t a s s i u m c a r b o n a t e , a n d 6 t o 8 p a r t s of 
su lphur , a n d found t h a t w h e n t h i s sa l t is heated t o d a r k redness in a c u r r e n t of 
h y d r o g e n , i t loses s u l p h u r as h y d r o g e n su lph ide t o fo rm a m i x t u r e of p l a t i n u m , 
t i n , a n d p o t a s s i u m su lphop la t i n i t e . W h e n t h e res idue is t r e a t e d w i t h w a t e r in t h e 
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a b s e n c e of a i r , t h e soln . c o n t a i n s p o t a s s i u m s u l p h o p l a t i n i t e a n d p o t a s s i u m h y d r o x i d e , 
wh i l s t t h e und i s so lved r e s idue is a m i x t u r e of p l a t i n u m , t i n , a n d po tass ium hydro-
SUlphoplatinite, K 2 P t S 2 - 2 H 2 P t S 2 . W h e n t h e soln. is exposed t o t h e air , t h e 
p o t a s s i u m s u l p h o p l a t i n i t e is p a r t i a l l y ox id ized acco rd ing t o t h e e q u a t i o n 
3 K 2 P t S 2 4 - 3 O = K 2 P t O 3 + 2 K 2 P t S 3 , a n d w h e n t h i s ox id ized so lu t ion is t r e a t e d w i t h 
h y d r o c h l o r i c ac id , p l a t i n i c su lph ide is p r e c i p i t a t e d . W h e n p o t a s s i u m su lpho
p l a t i n i t e is t r e a t e d w i t h d i l . h y d r o c h l o r i c ac id i n absence of air , su lphoplat inous 
ac id , H 2 P t S 2 , is f o r m e d "which, i n t h e p re sence of air , is oxidized t o w a t e r a n d 
p l a t i n i c s u l p h i d e . B y fusing a m i x t u r e of p l a t i n o u s o x y s t a n n a t e , P t 2 S n 6 O 1 0 , 
w i t h tw ice i t s w e i g h t of s u l p h u r , a n d w a s h i n g t h e p r o d u c t , t h e r e r e m a i n s a 
b l a c k p o w d e r cons i s t i ng of ac i cu la r c r y s t a l s of p la t inous su lphos tannate , 
4 P t S . S n S 2 , wh i ch is n o t a t t a c k e d b y boi l ing n i t r i c or hydroch lo r i c acid, b u t is 
d e c o m p o s e d b y boi l ing a q u a regia . T h e sa l t is s t a b l e in air , b u t w h e n h e a t e d , i t is 
c o m p l e t e l y d e c o m p o s e d i n t o p l a t i n u m a n d p l a t i n o u s s t a n n a t e . K . Schne ide r 
o b s e r v e d t h a t w h e n 2 N a 2 S . 2 P t S . P t S 2 is d e c o m p o s e d by boi l ing w a t e r , s o d i u m 
su lphoplat in i te , N a 2 S . P t S , is f o r m e d ; a n d h e o b t a i n e d s o d i u m hydrosu lpho-
plat ini te , 2 H 2 S . N a 2 S . 3 P t S , o r N a 2 P t S 2 . 2 H 2 P t S , f rom t h e r e d l iqu id o b t a i n e d 
i n t h e p r e p a r a t i o n of N a 2 S . P t S . 2 P t S 2 w i t h a b s o l u t e a lcohol , a n d w a s h i n g t h e 
p r e c i p i t a t e w i t h d i l . a lcohol (2 : 1), a n d finally w i t h a lcohol . T h e b r o w n p r o d u c t 
is c o n v e r t e d i n t o p l a t i n i c s u l p h i d e a n d s o d i u m c a r b o n a t e on exposu re to air . It-
fo rms a b r o w n soln. w i t h w a t e r f rom w h ich a lcohol p r e c i p i t a t e s t h e original sa l t ; 
a n d w h e n t r e a t e d w i t h h y d r o c h l o r i c acid , t h e s o d i u m is e x t r a c t e d : 2 H 2 P t S 2 . -
N a 2 P t S 2 - t - 2 H C l = 2 N a C l H - 3 H 2 P t S 2 . 

T h e a n a l y s e s of t h e p r o d u c t s o b t a i n e d b y L . N . Vauque l in—v ide supra— 
a p p r o x i m a t e t o P t 5 S 6 , a n d R . S c h n e i d e r cons ide rs t h a t t h i s sa l t is a c tua l l y p ro
d u c e d . H e cons ide rs i t t o be p l a t i n o u s te tr i tasulphoplat inate , ( P t S ) 4 P t S 2 , or 
P t 4 ( P t S 6 ) , p la t inous hexasu lphop la t ina te , a n d sa id t h a t i t is bes t p r e p a r e d by fusing 
t o g e t h e r for 8 t o 10 m i n u t e s , a t a b r i g h t r e d h e a t , a m i x t u r e of 2 p a r t s of a m m o n i u m 
c h l o r o p l a t i n a t e , a n d 3 p a r t s e ach of s u l p h u r , a n d d r y s o d i u m c a r b o n a t e . I t forms 
s tee l -grey need les , h a v i n g a me ta l l i c a s p e c t a n d be longing t o t h e r h o m b i c s y s t e m . 
I t is u n c h a n g e d in t h e a i r w h e n d r y , b u t if t h e m o i s t s u b s t a n c e be h e a t e d on t h e 
w a t e r - b a t h i t a b s o r b s o x y g e n , a n d t h e n c o n t a i n s su lphur i c acid. H e a t e d in ca rbon 
d iox ide i t loses o n e - s i x t h of i t s s u l p h u r , p l a t i n o u s su lph ide r e m a i n i n g ; h e a t e d in 
t h e a i r , t h e s u l p h u r is e n t i r e l y b u r n e d a w a y . W h e n s t r o n g l y h e a t e d in a s t r e a m of 
h y d r o g e n i t is e n t i r e l y r e d u c e d . I t is u n a c t e d u p o n b y boil ing hydroch lo r i c or 
n i t r i c ac id , b u t is s lowly a t t a c k e d b y boi l ing a q u a regia . F u s e d w i t h n i t r e , i t is 
eas i ly a n d c o m p l e t e l y d e c o m p o s e d . R . Schne ide r p r e p a r e d p lat inous d ihydro-
hexasu lphop la t ina te , P t 3 H 2 ( P t S 6 ) , b y t h e a c t i o n of w a r m hydroch lo r i c ac id on 
K 2 S . 3 P t S . P t S 2 ; i t r e a d i l y ox id izes in a i r t o fo rm w a t e r a n d p l a t i n u m sesqui-
s u l p h i d e ; if t h e s o d i u m sa l t 2 N a 2 S . 2 P t S . P t S 2 be s imi lar ly t r e a t e d in t h e cold, 
reddish-brown platinous tetrahydrohexasulphide, P t 2 H 4 (P tS 6 ) , is formed. 

R. Schneider prepared potassium triplatinous hexasulphoplatinate, K 2 Pt 3 (PtS 6 ) , 
b y m e l t i n g a t a h i g h t e m p , a n i n t i m a t e m i x t u r e of 1 t o 2 p a r t s of spongy p l a t i n u m 
w i t h 6 p a r t s e a c h of s u l p h u r a n d p o t a s s i u m c a r b o n a t e . T h e b lu i sh -g rey p l a t e s of 
t h e sa l t c a n b e s e p a r a t e d b y l ev iga t ion , w a s h e d , a n d d r i ed a t 120°. T h e sp . gr . 
is 6-4:4 a t 15°. T h e sa l t is s t a b l e in a i r a t o r d i n a r y t e m p . , b u t w h e n h e a t e d , i t g lows 
l ike t i n d e r g iv ing off s u l p h u r o u s oxides , a n d fo rming p o t a s s i u m s u l p h a t e a n d 
p l a t i n u m . I t is a t t a c k e d w h e n h e a t e d i n h y d r o g e n chlor ide fo rming h y d r o g e n 
s u l p h i d e ; d i l . h y d r o c h l o r i c ac id fo rms p l a t i n o u s d i h y d r o h e x a s u l p h o p l a t i n a t e ; 
w h e n h e a t e d i n h y d r o g e n , h y d r o g e n su lph ide is fo rmed . R . Schne ide r p r e p a r e d 
sodium diplatinous hexasulphoplatinate, P t 2 Na 4 (PtS 6 ) , by melting together a 
m i x t u r e of 1 p a r t of p l a t i n u m sponge w i t h 6 t o 9 p a r t s each of d r y s o d i u m car
b o n a t e a n d s u l p h u r , a n d w a s h i n g t h e p r o d u c t w i t h w a t e r . T h e pa le copper- red , 
r h o m b i c need le s a r e co lou red b r o w n a n d b l ack b y e x p o s u r e t o air , or a e r a t e d 
w a t e r ; t h e y a r e d e c o m p o s e d b y boi l ing w a t e r ; a n d s o d i u m su lph ide r eac t s : 
N a 2 S - I - P t S + 2 H 2 O = H 2 P t S 2 + 2 N a O H . Di l . hyd roch lo r i c ac id r eac t s a s i nd i ca t ed 
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a b o v e fo rming p l a t i n o u s t e t r a h y d r o h e x a s u l p h o p l a t i n a t e . T h e fresh p r e c i p i t a t e , 
i n c o n t a c t w i t h n e u t r a l si lver, z inc , c a d m i u m , t h a l l o u s , fe r rous , a n d m a n g a n e s e 
sa l t s , e x c h a n g e s s o d i u m for t h e c o r r e s p o n d i n g m e t a l , b u t n o t so w i t h s a l t s of t h e 
' a lka l ine e a r t h s . 

R . Schne ide r obse rved t h a t if f r e sh ly -p repa red s o d i u m d i p l a t i n o u s h e x a s u l p h o -
p l a t i n a t e is t r e a t e d w i t h a di l . soln. of coppe r s u l p h a t e , w i t h exc lus ion of a i r , t h e r e 
is formed copper diplatinous hexasulphoplatinate, P t 2 Cu 2 (PtS 6 ) , in bluish-grey 
p s e u d o m o r p h s of t h e s o d i u m sa l t . T h e c o p p e r sa l t is s t a b l e in a i r ; i t g lows l ike 
t i n d e r w h e n h e a t e d l eav ing a r e s idue of p l a t i n u m a n d of c o p p e r ox ide . Boi l ing 
n i t r i c or hyd roch lo r i c ac id e x t r a c t s t h e c o p p e r ; a n d t h e sa l t is p a r t i a l l y d e c o m p o s e d 
b y boi l ing a q u a reg ia . R . S c h n e i d e r o b t a i n e d s i lver d ip la t inous h e x a s u l p h o 
plat inate , P t 2 A g 4 ( P t S 6 ) , b y t h e a c t i o n of a soln . of s i lver n i t r a t e o n t h e cor re 
s p o n d i n g s o d i u m sa l t . I f h e a t e d in a i r or i n h y d r o g e n , a m i x t u r e of s i lver a n d 
p l a t i n u m is fo rmed . H y d r o c h l o r i c ac id h a s n o p e r c e p t i b l e a c t i o n ; w a r m n i t r i c 
ac id e x t r a c t s t h e s i lver ; a n d h o t a q u a reg ia d issolves some p l a t i n u m a n d l eaves a 
res idue of s i lver ch lor ide a n d p l a t i n i c s u l p h i d e . R . Schne ide r p r e p a r e d z i n c 
diplatinous hexasulphoplatinate, P t 2 Zn 2 (PtS 6 ) , cadmium diplatinous hexasulpho
platinate, Pt2Cd2(PtS6) ; thallous platinic hexasulphoplatinate* PtTI4(PtS6) ; 
stannic diplatinous hexasulphoplatinate, P t 2 Sn(PtS 6 ) ; lead diplatinous hexa
sulphoplatinate; P t 2 Pb 2 (P tS 6 ) ; manganese diplatinous hexasulphoplatinate, 
Pt 2Mn 2(PtS 6) ; and ferrous diplatinous hexasulphoplatinate, P t 2 Fe 2 (P tS 6 ) . 

R. S c h n e i d e r 2 p r e p a r e d p l a t i n u m hemitr i su lphide , or platinum sesquisulphide, 
P t 2 S 3 , which h e cons idered t o be p la t inous su lphopla t inate , P t S . P t S 2 , or P t ( P t S 3 ) , 
p l a t i n o u s t r i s u l p h o p l a t i n a t c , b y t h e s p o n t a n e o u s o x i d a t i o n of H 2 S . 3 P t S . P t S 2 ; 
or b y t h e a c t i o n of a di l . soln. of s o d i u m c h l o r o p l a t i n a t e o n s o d i u m p la t inos ic 
su lph ide , 2 N a 2 S . 2 P t S . P t S 2 . T h e s tee l -grey p o w d e r h a s a s p . gr . of 5-52. W h e n 
mois t , t h e p o w d e r a b s o r b s o x y g e n f rom t h e a i r . I t loses a b o u t 5 p e r c e n t , of w a t e r 
a t 120° ; a n d a t a h ighe r t e m p , i t s u d d e n l y swells u p a n d gives off m o r e w a t e r ; 
a t a stil l h ighe r t e m p . , s u l p h u r is sub l imed . W h e n r o a s t e d i n air , i t beg ins t o glow 
like t i n d e r g iv ing off s u l p h u r o u s ox ides , a n d finally l e a v i n g a r e s idue of p l a t i n u m 
sponge . I t is easi ly r e d u c e d i n h y d r o g e n ; i t is n o t a t t a c k e d b y bo i l ing n i t r i c 
or hyd roch lo r i c ac id ; b u t i t is s lowly a t t a c k e d b y bo i l ing a q u a reg ia . I f 
N a 2 S . P t S . 2 P t S 2 be s u s p e n d e d in w a t e r a n d t r e a t e d w i t h di l . h y d r o c h l o r i c ac id , 
there is formed unstable platinous hydrotrisulphoplatinate, P tH 2 (PtS 3 J 2 , or 
P t S - H 2 S . 2 P t S 2 , which is r ead i ly d e c o m p o s e d o n e x p o s u r e t o air , f o r m i n g p l a t i n i c 
su lph ide . R . Schne ide r o b s e r v e d t h a t s o d i u m p la t inous tr i su lphoplat inate , 
P t N a 2 ( P t S ^ ) 2 , or P t S - N a 2 S . 2 P t S 2 , is fo rmed w h e n s o d i u m d i p l a t i n o u s h e x a s u l p h o 
p l a t i n a t e is boiled w i t h w a t e r . T h e b r o w n , c rys t a l l i ne p o w d e r r a p i d l y d a r k e n s 
on e x p o s u r e t o air , a n d w a t e r , s o d i u m c a r b o n a t e , a n d p l a t i n i c su lph ide a r e f o r m e d ; 
w i t h dil . hyd roch lo r i c acid, p l a t i n o u s h y d r o t r i s u l p h o p l a t i n a t e is fo rmed . 

T h e m i n e r a l cooper i t e wag a t first r e p r e s e n t e d b y P t ( A s , S ) 2 , t h e n b y P t S 2 , 
a n d l a t e r b y P t S {q.v.). E . D a v y p r e p a r e d p lat inic sulphide , o r p l a t i n u m disulphide , 
P t S 2 , b y h e a t i n g t o low r ednes s a m i x t u r e of 2 p a r t s of s u l p h u r w i t h 3 p a r t s of 
a m m o n i u m c h l o r o p l a t i n a t e in a g lass t u b e closed w i t h m e r c u r y , a n d s t o p p i n g t h e 
h e a t i n g w h e n t h e evo lu t i on of g a s h a s ceased . R . B o t t g e r said t h a t t h e p r o d u c t 
is c o n t a m i n a t e d w i t h s u l p h u r because t h e m i x t u r e h a s n o t b e e n h e a t e d long e n o u g h . 
W . Bi l tz a n d R . J u z a , a n d H . G. K r a l l a lso p r e p a r e d t h e d i su lph ide f rom i t s c o m 
p o n e n t s , a n d b y h e a t i n g s u l p h u r w i t h p l a t i n i c ch lor ide . E . A. G e i t n e r h e a t e d 
hyd roch lo rop l a t i n i c ac id deco lour ized b y s u l p h u r d iox ide , t o 200° in sea led t u b e s . 
J . Pe r soz h e a t e d t o wh i t enes s a m i x t u r e of p l a t i n u m w i t h 2 p a r t s of s o d i u m car 
b o n a t e a n d 3 p a r t s of su lphur , a n d w a s h e d t h e p r o d u c t w i t h w a t e r ; t h e p l a t i n i c 
su lph ide r e m a i n s in long, a u r o r a - r e d needles . L . W o h l e r a n d co -worke r s o b t a i n e d i t 
b y t h e ac t ion of h y d r o g e n su lph ide on p l a t i n i c ch lor ide , a n d b y h e a t i n g t h e p r o d u c t 
w i t h s u l p h u r a t 600°. R . B o t t g e r p r e p a r e d t h e su lph ide b y a l lowing a m i x t u r e of 
1 p a r t of d r y p l a t in i c ch lor ide , 4 p a r t s of a b s o l u t e a lcohol , a n d 5 p a r t s of c a r b o n 
d i su lph ide t o s t a n d in a s t o p p e r e d b o t t l e for a week w i t h occas iona l s h a k i n g . T h e 
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p r o d u c t is t h e n w a s h e d w i t h 8 0 pe r cen t , a lcohol t o r e m o v e t h e c a r b o n d i su lph ide , 
r u b b e d t o a p a s t y mass, a n d boi led wi th a l a rge p r o p o r t i o n of wa t e r . T h e p r o d u c t 
is t h e n w a s h e d w i t h w a t e r u n t i l free f rom chlor ides ; p ressed b e t w e e n b ibulous 
p a p e r ; a n d d r i e d in v a c u o ove r s u l p h u r i c ac id a t a t e m p , be low 125°. J . J . Berzel ius 
t r e a t e d a p l a t i n i c sa l t w i t h h y d r o g e n su lph ide , or a n a lka l i su lph ide , washed t h e 
p r e c i p i t a t e w i t h boi l ing w a t e r , a n d d r i e d ix, in v a c u o ; U . A n t o n y a n d A. Liueehesi, 
pa s sed h y d r o g e n su lph ide t h r o u g h a 3 pe r cen t . soln. of hyd roch lo rop l a t i n i c acid 
a t 90°—if t h e t e m p , is be low 90°, s u l p h o p l a t i n a t e s a r e f o r m e d — w a s h e d t h e p r o d u e t 
in a n a t m . of h y d r o g e n s u l p h i d e a n d d r i ed i t a t 70° t o 80° un t i l t h e weigh t was 
c o n s t a n t . R . Schne ide r o b t a i n e d p la t in i c su lph ide b y expos ing mois t sod ium 
d i p l a t i n o u s h e x a s u l p h o p l a t i n a t c o r p l a t i n o u s t e t r a h y d r o h e x a s u l p h o p l a t i n a t e t o 
a t m . a i r a s i n d i c a t e d a b o v e . 

P l a t i n i c su lph ide is a d a r k b r o w n , s teel -grey, or b l ack powder . L . T h o m a s s e n 
f o u n d t h a t t h e X - r a d i o g r a m c o r r e s p o n d s w i t h a t r igona l l a t t i ce h a v i n g a ==3-537 A., 
c, = 5 0 1 9 A., a n d a : c = l : 1-419. F . A. B a n n i s t e r gave a = 3 - 5 4 A., a n d c = 5 - 0 2 A. 
T h e sp . gr . , a cco rd ing t o K. D a v y , is 3-5. R . Schne ider found th i s d a t u m is t o o low, 
a n d g a v e 5*27 for t h e s p . gr . Th i s is sti l l t o o low for F . A. B a n n i s t e r gave 7-80 ; 
a n d W . Bi l tz a n d R . J u z a g a v e 7-66, a n d 33*9 for t h e mol . vol . E . D a v y said t h a t 
t h e su lph ide does n o t fuse w h e n h e a t e d . R . B o t t g e r found t h a t t h e t h e r m a l decom
pos i t ion beg ins b e t w e e n 225° a n d 250°, a n d , accord
ing t o J . .T. Berze l ius , a n a t o m of s u l p h u r is first 
g iven off a n d p l a t i n o u s su lph ide is fo rmed . W . Bi l t z 
a n d R . J u z a m e a s u r e d t h e v a p . p ress , of t h e s u l p h u r 
a n d o b t a i n e d t h e i s o t h e r m a l c u r v e s i n d i c a t e d in 
F ig . 94. T h e h e a t of f o r m a t i o n of t h e d i su lph ide 
f rom t h e solid m o n o s u l p h i d e a n d solid r h o m b i c 
s u l p h u r is 5 CaIs. O n l y t h e d i - a n d m o n o s u l p h i d e s 
were obse rved . Acco rd ing t o R . Schne ider , w h e n 
t h e d i s u l p h i d e is h e a t e d in air , i t g lows l ike t i n d e r , 
l eav ing b e h i n d s p o n g y p l a t i n u m . E . D a v y sa id 
t h a t t h e d i su lph ide is a n o n - c o n d u c t o r of e lec t r ic i ty . 
W . S k e y d i scussed t h e b e h a v i o u r of t h e d i su lph ide 
a s a c a t h o d e in e lec t ro lyses . R . B o t t g e r sa id t h a t 
t h e su lph ide is n o t d e c o m p o s e d b y h y d r o g e n a t 
o r d i n a r y t e m p . E . Pol lacc i sa id t h a t p l a t i n i c sul
p h i d e r e a d i l y oxidizes in a i r ; E . D a v y also obse rved 
t h a t s o m e p r e p a r a t i o n s a r e n o t d e c o m p o s e d b y a i r 
or w a t e r a t o r d i n a r y t e m p . , a n d P . d e C l e r m o n t a n d 
J . F r o m m e l a d d e d t h a t boi l ing w a t e r h a s n o ac t i on ; 
b u t J . J . Berze l ius ' p r e p a r a t i o n w h e n moi s t w a s 
obse rved t o p r o d u c e su lphur i c - ac id on e x p o s u r e t o air , a n d t o cha r p a p e r on which 
i t r e s t ed . J . J . Berze l ius ' p r e p a r a t i o n is m u c h m o r e sens i t ive t o chemica l r eagen t s 
t h a n is t h e case w i t h t h e o t h e r p r e p a r a t i o n s . L . R . v o n Fe l l enberg showed t h a t 
a t a du l l r e d - h e a t , ch lor ine decomposes p la t in ic su lph ide p r oduc ing p l a t i n u m a n d 
s u l p h u r ch lo r ide . R . B o t t g e r obse rved t h a t boi l ing cone, su lphur ic , hydroch lor ic 
or n i t r i c ac id of s p . gr . 1-2 h a s n o a c t i o n o n t h e su lph ide ; a n d E . D a v y , a n d 
R . Schne ide r a d d e d t h a t of all t h e ac ids t r i ed , h o t a q u a regia a lone exe r t s a s l ight 
a c t i o n o n t h i s c o m p o u n d . J . J . Berze l ius ' p r e p a r a t i o n was observed t o be r a p i d l y 
d e c o m p o s e d b y a q u a regia , a n d t o be slowly a n d comple t e ly dissolved b y fuming 
n i t r i c ac id . A . G u e r o u t f o u n d t h a t s u l p h u r o u s ac id h a s n o pe rcep t ib le ac t i on on 
t h e c o m p o u n d . 

A c c o r d i n g t o J . J . Berze l ius , w h e n h y d r o g e n su lph ide is passed over 
p r e c i p i t a t e d , b l a c k p l a t i n i c su lph ide , t h e c o m p o u n d acqu i res a r edd i sh -b rown 
colour b y a b s o r p t i o n of gas , b u t o n exposu re t o air , t h e gas is g iven off a n d t h e 
b l a c k co lour is r e s to r ed . E . v o n Meyer also i n d i c a t e d t h a t t h e pa le b rown p rec ip i t a t e 
o b t a i n e d b y h y d r o g e n su lph ide w i t h h o t soln. of p o t a s s i u m ch lo rop la t ina te is eine 
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lockere Vcrbindung of p l a t i n i c a n d h y d r o g e n su lph ides , w h ich loses i t s h y d r o g e n 
s u l p h i d e w h e n w a s h e d w i t h h o t w a t e r . K . A . H o f m a n n a n d F . H d c h t l e n o b t a i n e d 
d a r k b r o w n plat inic dihydrotrisulphide, P t S 2 - H 2 S , o r P t S ( H S ) 2 , o r H 2 P t S 3 , b y 
t h e a c t i o n of d r y h y d r o g e n s u l p h i d e o n a soln. of p l a t i n i c ch lo r ide in a b s o l u t e 
a lcohol , a n d w a s h i n g t h e p r o d u c t w i t h c a r b o n d i s u l p h i d e t o r e m o v e free s u l p h u r . 
U . A n t o n y a n d A. Lucches i o b t a i n e d p lat inic hydrosulphide , P t ( H S ) 4 , or 
P t S 2 . 2 H 2 S , b y t h e first a c t i o n of h y d r o g e n su lph ide o n a d i l . so ln . of h y d r o c h l o r o -
p la t in i c ac id a t o r d i n a r y t e m p . , t h e c o n t i n u e d p a s s a g e of t h e g a s p r o d u c e s s o m e 
d e c o m p o s i t i o n . P . Sch t t t zenbe rge r p r e p a r e d p lat inic thiocarbide , S : P t : C : P t : S. 

R . B d t t g e r obse rved t h a t boi l ing a q . a m m o n i a , a n d a m m o n i u m su lph ide h a v e 
n o pe rcep t i b l e a c t i o n on t h e su lph ide . J . R i b a u o b s e r v e d t h a t t h e s u l p h i d e is 
inso lub le in a m m o n i u m or a lka l i su lph ides or p o l y s u l p h i d e s ; a n d P . d e C l e r m o n t , 
t h a t i t is inso luble in boi l ing soln. of a m m o n i u m sa l t s . J . J . Berze l ius ' p r e p a r a t i o n 
dissolves c o m p l e t e l y in a q . soln. of a lka l i su lph ides or h y d r o x i d e s fo rming p l a t i n u m 
a n d alkal i t h i o s u l p h a t e s . R . B o t t g e r obse rved t h a t p l a t i n i c su lph ide is d e c o m p o s e d 
w h e n i t is k n e a d e d w i t h p o t a s s i u m a t o r d i n a r y t e m p . , a n d i n t e n s e c o m b u s t i o n 
occurs ; s o d i u m does n o t a c t u n t i l i t is w a r m e d . Boi l ing soln. of p o t a s s i u m 
h y d r o x i d e , or s o d i u m c a r b o n a t e d o n o t a c t on t h e su lph ide . E . D a v y sa id t h a t t h e 
su lph ide is decomposed w h e n h e a t e d w i t h z inc , or w h e n fused w i t h p o t a s s i u m 
c h l o r a t e , or h y d r o x i d e , a n d , a d d e d R . B o t t g e r , w i t h p o t a s s i u m n i t r a t e . W . S k e y 
obst»rved t h a t p l a t i n u m d i su lph ide r educes au r i c ch lo r ide . 

C. Wirissinger o b t a i n e d a col lo idal so lu t ion of p l a t i n i c su lph ide b y d i a l y z i n g 
t h e l iquid o b t a i n e d b y t h e a c t i o n of h y d r o g e n s u l p h i d e o n a v e r y d i l . soln. of a 
p l a t in i c sa l t . U . A n t o n y a n d A. Lucches i e m p l o y e d a 3 p e r cen t . soln. of h y d r o -
ch lo rop la t in i c acid , or s o d i u m c h l o r o p l a t i n a t e a t 15° t o 18°. G. Hofme ie r e m p l o y e d 
50 c.c. of a 1 : 1,000 a q . soln. of p l a t in i c ch lor ide , d i l u t e d i t t o 20O c.c. a n d 
pas sed t h e gas for a s h o r t t i m e a t 50° t o 60°, a n d d i a lyzed t h e l iqu id . J . C. H . H e y e r , 
a n d T . S v e d b e r g a d d e d ye l low soln. of a m m o n i u m s u l p h i d e t o a soln . of p l a t i n i c 
ch lor ide . G. Hofmeie r r e c o m m e n d e d g u m a r a b i c a s a p r o t e c t i v e colloid. T h e 
col loidal soln. is b r o w n o r b r o w n i s h r e d in t r a n s m i t t e d l ight , a n d d a r k g r e y in 
reflected l ight . T h e col loidal su lph ide is c o a g u l a t e d b y h e a t , b y e v a p o r a t i o n , b y 
hyd roch lo r i c ac id , a lka l i ch lor ides , b a r i u m s u l p h a t e , a n d a n i m a l cha rcoa l . 

Accord ing t o J . J . Berze l ius , p l a t i n i c su lph ide p r e c i p i t a t e d b y h y d r o g e n su lph ide 
dissolves in a m m o n i u m su lph ide t o fo rm a r e d d i s h - b r o w n soln. of w h a t w a s t h o u g h t 
t o be a m m o n i u m sulphoplat inate , ( N H 4 ) 2 P t S 3 . T h e l i qu id—poss ib ly a col loidal 
so ln .—depos i t s p l a t i n i c s u l p h i d e w h e n t r e a t e d w i t h ac id s . K . A. H o f m a n n a n d E . 
H d c h t l e n p r e p a r e d a m m o n i u m polysulphoplat inate , ( N H 4 ) 2 P t S 3 . S 1 2 . 2 H 2 0 , b y 
s a t u r a t i n g a 25 p e r cen t . soln. of a m m o n i u m s u l p h i d e w i t h s u l p h u r a t 30° , a n d 
d r o p p i n g t h e l iquid , w i t h c o n s t a n t s t i r r ing , i n t o a cold, 10 p e r cen t . soln. of p l a t i n i c 
ch lor ide . T h e r e d d i s h - b r o w n p r e c i p i t a t e is a l lowed t o s t a n d in a c losed vessel for 2 
or 3 d a y s a t 5° , fi l tered b y suc t ion , w a s h e d w i t h c a r b o n d i su lph ide , a n d d r i e d s o m e 
h o u r s in v a c u o ove r s u l p h u r i c ac id . T h e red , r h o m b i c p y r a m i d s a r e s t a b l e w h e n 
d r y ; t h e y a r e inso luble in e t h e r ; a n d f o r m a ye l lowish- red soln. w i t h a lcohol . 
J . J . Berze l ius o b t a i n e d a g r e e n m a s s — p o s s i b l y p o t a s s i u m sulphoplat inate , K 2 P t S 3 , 
w h e n p o t a s s i u m d i su lph ide is fused in a p l a t i n u m cruc ib le . T h e a q . soln. d e p o s i t s 
p l a t i n i c su lph ide . P r e c i p i t a t e d p l a t i n i c su lph ide is so luble in a q . soln. of p o t a s s i u m 
su lph ide ; a n d s imi la r ly a lso w i t h s o d i u m su lph ide , a n d a s i n d i c a t e d a b o v e , i t is 
possible t h a t t h e soln. c o n t a i n s s o d i u m sulphoplat inate , N a 2 P t S 3 . T h e p r e p a r a t i o n 
of L . N . Vauque l i n , a n d J . Pe r soz , i n d i c a t e d a b o v e in c o n n e c t i o n w i t h p l a t i n i c 
su lph ide , m a y h a v e c o n t a i n e d s o d i u m s u l p h o p l a t i n a t e . 

F . W . S e m m l e r p r e p a r e d p lat inic d i su lphoviny l su lphine , [P t{ (C 2 H 3 ) 2 S}S 2 ] , a n d 
platinic disulphovinylsulphinechloroplatinite, [Pt{C2H3)2S}S2l.2(C2H3Cl)PtCl4 ; 
T. W e r t h e i m , plat inic disulphoaUylsulphine, [P t{ (C 3 H 5 ) 2 S}S 2 ] ;—vide t h e s u l p h i n e 
sa l t s of t h e ha l ides , e t c . 

A c c o r d i n g t o J . J . Berze l ius , mo i s t , p r e c i p i t a t e d p l a t i n i c su lph ide w h e n e x p o s e d 
t o a i r fo rms s u l p h u r i c ac id , a n d in m a n y r e spec t s b e h a v e s l ike J . W . D o b e r e i n e r ' s 
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p l a t i n u m b l a c k . T h e p r e c i p i t a t e d su lph ide , i ndeed , c o n t a i n s some free p l a t i n u m . 
R . B o t t g e r o b s e r v e d t h a t if t h e p r e c i p i t a t e d s u l p h i d e b e exposed t o air , w i th con
s t a n t s t i r r i ng , a t 50° t o 62°, i t f o rms a b l a c k p o w d e r , w h i c h w h e n h e a t e d t o 100° 
in a r e t o r t b e c o m e s v io l e t -b l ack . I t is s u p p o s e d t o c o n t a i n some oxidized plati?iic 
sulphide. I t s s p . g r . is 6-286 ; i t h a s a sou r t a s t e ; f o rms s u l p h u r i c ac id w h e n t r e a t e d 
w i t h w a t e r ; t a k e s fire i n a i r a t 250°, b u r n i n g w i t h a h iss ing noise a n d v io le t flame, 
w i t h t h e e v o l u t i o n of s u l p h u r o u s ox ides ; a n d i t b e c o m e s w a r m in a c u r r e n t of 
h y d r o g e n a b o v e 25° a n d d e c r e p i t a t e s g iv ing off h y d r o g e n su lph ide , a n d l eav ing a 
r e s idue of s p o n g y p l a t i n u m . 

E . v o n M e y e r d o u b t e d if t h e so-cal led " ox id ized su lph ide " c o n t a i n s platinic 
oxysu lph ide , P t O S , b u t i t m a y c o n t a i n t h e n o r m a l p l a t i n u m d ihydroxysulphide, 
P t ( O H ) 2 S , or else ( P t S ) 2 O ( O H ) 2 . T h e fo rmer is sa id t o b e t h e first s t age 
in t h e o x i d a t i o n of p l a t i n i c s u l p h i d e ; a n d t h e p lat inic oxydihydroxydi -
su lphide , ( P t S ) 2 O ( O H ) 2 , or P t O S . \ H 2 O , is p r o d u c e d w h e n t h e d a r k b rown p re 
c i p i t a t e f o r m e d b y h y d r o g e n s u l p h i d e in h o t soln. of p o t a s s i u m c h l o r o p l a t i n a t e , or 
n e a r l y n e u t r a l soln. of p l a t i n i c ch lo r ide , a n d w a s h i n g free f rom chlor ides , is d r i ed 
o n a w a t e r - b a t h , a n d h e a t e d , w i t h f r e q u e n t s t i r r ing , for a b o u t K) d a y s a t 70° t o 100°. 
T h e p r o d u c t is w a s h e d w i t h h o t w a t e r , a n d t h e t r e a t m e n t r e p e a t e d . T h e p r o d u c t 
is finally d r i e d a t 100° t o 110° in a c u r r e n t of c a r b o n d iox ide . If t h e t e m p , of desicca
t i o n is h i g h e r t h a n t h i s , o x i d a t i o n occurs . W h e n t h e p o w d e r is w a r m e d in air , 
s u l p h u r o u s ox ides a r e evo lved , a n d p l a t i n u m is f o r m e d . H y d r o g e n fo rms p l a t i n o u s 
s u l p h i d e a n d w a t e r ; n a s c e n t h y d r o g e n s lowly fo rms h y d r o g e n su lph ide ; chlor ine 
in t h e p r e s e n c e of m o i s t u r e f o r m s s u l p h u r i c a n d hyd roch lo r i c ac ids ; cone , h y d r o 
chlor ic acid r e a c t s s lowly w i t h o u t t h e e v o l u t i o n of ch lor ine , a n d af ter some t ime 
t h e soln . c o n t a i n s a l i t t l e s u l p h u r i c ac id ; h y d r o g e n su lph ide fo rms w a t e r a n d 
s u l p h u r ; s u l p h u r d iox ide fo rms s u l p h u r t r i o x i d e w i t h t h e evo lu t i on of h e a t ; 
s u l p h u r o u s ac id is s lowly ox id ized ; a m m o n i a is r a p i d l y abso rbed w i t h t h e evolu t ion 
of h e a t a n d t h e f o r m a t i o n of w a t e r ; n i t r o u s a n d n i t r i c ox ides do n o t r e a c t wi th t h e 
o x y s u l p h i d c ; c a r b o n m o n o x i d e f o r m s p l a t i n o u s su lph ide a n d ca rbon d iox ide ; 
oxa l ic ac id s lowly d e c o m p o s e s w i t h t h e e v o l u t i o n of c a r b o n d iox ide ; m e t h y l 
a lcohol is ox id ized t o f o r m a l d e h y d e ; e t h y l a lcohol becomes w a r m a n d forms a lde
h y d e a n d ace t i c ac id ; t o l u e n e is p a r t i a l l y c o n v e r t e d i n t o b e n z a l d e h y d e ; 
p o t a s s i u m p e r m a n g a n a t e is s lowly r e d u c e d ; a n d fer rous sa l t s a r c s lowly con
v e r t e d i n t o ferr ic s a l t s . 
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§ 28 . Platinous Sulphates 
P . T. Cleve * o b t a i n e d t h e a m m i n e of platinum subsulphate, P t 2 S O 4 or platinum 

hemisulphate, n a m e l y , p l a t i n u m t e t r a m m i n o s u l p h a t e , P t^ (NHg) 4 SO 4 , a s a b lack , 
a m o r p h o u s p o w d e r , b y t h e a c t i o n of di l . s u l p h u r i c ac id on t h e c o r r e s p o n d i n g 
h y d r o x i d e . A c c o r d i n g t o J . J . Berzc l ius , p la t inous su lphate , P t S O 4 , is k n o w n on ly 
in a q . soln. , n o t in t h e c ry s t a l l i ne s t a t e . H y d r a t e d p l a t i n o u s ox ide d isso lves in 
di l . s u l p h u r i c ac id fo rming a d a r k b r o w n soln . w h i c h a s s u m e s a r e d d e r t i n t w h e n 
d i lu t ed w i t h w a t e r , a n d b e c o m e s d a r k e r o n e x p o s u r e owing t o o x i d a t i o n . 
JJ. N . V a u q u e l i n o b s e r v e d t h a t w h e n s u l p h u r i c ac id is h e a t e d w i t h p l a t i n o u s ch lo r i de 
u n t i l all t h e ch lo r ine is expel led , a n d e v a p o r a t e d , a b lack , a m o r p h o u s m a s s is p r o 
d u c e d wh ich de l iquesces in a i r , a n d a cone . a q . soln . is b l a c k a n d ye l lowish-green 
w h e n d i l u t e . T h e soln. loses i t s co lour in a few d a y s w i t h t h e d e p o s i t i o n of 
h y d r a t e d p l a t i n o u s ox ide . A. L i t t o n a n d G. H . E . S c h n e d e r m a n n a lso o b s e r v e d 
t h a t t h e b r o w n soln. of p l a t i n o u s s u l p h a t e depos i t s p l a t i n u m w h e n d i l u t e d 
sufficiently. 

J . Ke i se t p r e p a r e d p la t inous t e t r a m m i n o s u l p n a t e , [ P t ( N H 3 ) 4 ] S 0 4 , b y e v a p o r a t 
ing t h e l iqu id o b t a i n e d w h e n t h e c o r r e s p o n d i n g ch lo r ide is t r e a t e d w i t h s i lver 
s u l p h a t e ; a n d M. P e y r o n e , P . T . Cleve, a n d H . a n d A. E u l e r , b y m i x i n g p l a t i n o u s 
d i a m m i n o d i c h l o r i d e w i t h s u l p h u r i c ac id , d i sso lv ing t h e p r e c i p i t a t e in h o t w a t e r , 
n e u t r a l i z i n g w i t h a m m o n i a , a n d cool ing t h e l iqu id . T h e sa l t c a n be rec rys ta l l i zed 
f rom a q . soln. C. We l t z i en a lso desc r ibed t h i s sa l t . H . Topsoe o b s e r v e d t h a t t h e 
colourless , t e t r a g o n a l c r y s t a l s h a v e t h e a x i a l r a t i o a : c = l : 1-8278 ; t h e ((X)I)-
c leavage is c o m p l e t e , a n d t h e ( l l l ) - c l e a v a g e i n c o m p l e t e . T h e op t i ca l c h a r a c t e r 
is n e g a t i v e . O b s e r v a t i o n s o n t h e c r y s t a l s w e r e a lso m a d e b y A. E . N o r d e n s k j o l d , 
a n d Q. Sel la . E . R o s e n b o h m s t u d i e d t h e m a g n e t i c suscep t ib i l i t y . J . L a n g 
obse rved t h a t t h e sa l t does n o t d e c o m p o s e a t 220°, a n d J . Re i se t , t h a t d e c o m 
pos i t ion beg ins a t 270° . A. A . G r i n b e r g a n d B . V . P t i t s i n s t u d i e d t h e t h e r m a l 
d e c o m p o s i t i o n of t h e sa l t . T h e sa l t is m o r e so luble i n h o t t h a n i t is i n cold w a t e r ; 
100 p a r t s of w a t e r a t 16-5° d issolve 3-125 p a r t s of sa l t , M. P e y r o n e ' s v a l u e is less 
t h a n t h i s . T h e a q . soln. is n e u t r a l . P . T . Cleve f o u n d t h a t w i t h b r o m i n e , t h e d i b r o -
m o t e t r a m m i n o s u l p h a t e is fo rmed . M. P e y r o n e , a n d P . T . Cleve o b s e r v e d t h a t w i t h 
sulphuric acid, platmoustetramniinob^rdrosulphate, 5 [Pt (NHg) 4 JS0 4 .4H 2 S0 4 .4H 2 0, 
is f o rmed ; a n d H . a n d A. E u l e r , a n d P . T . Cleve a lso p r e p a r e d 3 [ P t ( N H g ) 4 ] S O 4 . 
H 2 S O 4 - H 2 O . M. P e y r o n e obse rved t h a t n i t r i c ac id f o r m s a b l u e soln. w i t h t h e 
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t e t r a m m i n o s u l p h a t e , a n d w h e n t h e l iqu id is boi led , a n d t h e p r o d u c t d i sso lved in 
w a t e r , [ P t ( N H 3 ) 4 ( O H ) ( N 0 3 ) ] ( N 0 3 ) 2 , is fo rmed . T h e t e t r a m m i n o s u l p h a t e is in
soluble i n a lcohol . P . T . Cleve r e p o r t e d p l a t i n o u s t r i a m m i n o s u l p h a t e , P t ( N H 3 ) 3 S 0 4 , 
t o b e f o r m e d b y t r e a t i n g t h e co r r e spond ing ch lo rop l a t i n i t e w i t h s i lver s u l p h a t e , 
e v a p o r a t i n g t h e f i l t ra te , a n d d r y i n g t h e s n o w - w h i t e m a s s of c r y s t a l s a t 100°. 
E . R o s e n b o h m s t u d i e d t h e m a g n e t i c suscep t ib i l i t y . T h e s a l t is s p a r i n g l y soluble 
in cold w a t e r , b u t r ead i ly so luble i n h o t w a t e r . L . A. Tschugaeff a n d I . Tscherniaeff 
p r e p a r e d p l a t i n o u s o c t a m m i n o - d i o l - s u l p h a t e , [ ( N H g ) 4 P t ^ ( O H ) 2 - - - P t ( N H a ) 4 ] S O 4 , a s 
i n d i c a t e d in c o n n e c t i o n w i t h t h e a q u o t r i a m m i n e s . R . U h l e n h u t h p r e p a r e d t r ic l in ic 
c r y s t a l s of p l a t i n o u s t e t r a h y d r o x y l a m i n o s u l p l i a t e , P t ( N H 2 O H ) 4 S O 4 . "L. A. Tschugaeff 
a n d M. S. GrigoriefiE p r e p a r e d p la t inous te trahydraz inosulphate , [ P t ( N 2 H ^ ) 4 ] S O 4 . 

J . Re i se t , P . T . Cleve, a n d L . R a m b e r g p r e p a r e d p l a t i n o u s t rans - su lphato -
d i a m m i n e , [ P t ( N H 3 ) 2 ( S 0 4 ) ] . H 2 0 , b y boi l ing t h e c o r r e s p o n d i n g iod ide or t h e 
ch lor ide w i t h si lver s u l p h a t e , a n d e v a p o r a t i n g t h e c lear l iquor . T h e a i r -d r i ed sa l t 
does n o t lose w a t e r a t 120°, b u t a t h ighe r t e m p , w a t e r is los t i n t h e d e c o m p o s i t i o n . 
T h e sa l t is s p a r i n g l y soluble in cold w a t e r , b u t m o r e soluble in h o t w a t e r . T h e 
a q . soln. r e a c t s ac id ic . Soluble ch lor ides p r e c i p i t a t e f rom t h e a q . soln. t h e d ich loro-
d i a m m i n e ; a q u a reg ia fo rms p l a t i n i c Z'ran&'-tetrachlorodiamrnine ; i od ine t i n c t u r e 
fo rms p l a t i n i c t e t r a i o d o d i a m m i n e ; a n d aq . a m m o n i a fo rms p l a t i n o u s t e t r a m m i n o 
s u l p h a t e . P . T . Cleve o b t a i n e d t h e co r r e spond ing p l a t i n o u s c i s - s u l p h a t o d i a m m i n e , 
f rom t h e c o r r e s p o n d i n g c i s -d i ch lo rod iammine . 

C. Enebusko described platinous quatermethylaminesulphinosulphate, [ r t{(CH 3 ) 4S]S0 4J ; 
A. Wur tz , and H . Wolfram, platinous quaterethylaminesulphate, [P t (C 2 H 6 NH 2)4]S04 ; 
P . T. Cleve, platinous transbisethylaminediamminosulphate, [P t (NH 3 ) a (C a H 5 NH 2 ) a ]S0 4 , as well 
as the hexahydrate ; P . T. Cleve, platinous bisanilinediamminosulphate, [P t (NH 3 ) 2 (C e H 5 NH 2 ) 2 ] -
SO4 ; A. Werner, platinous bispropylenediaminesulphate, [Pt(C 3H 6 (NH 2 ) 2 } 2 [SO4 ; S. G. Hmim, 
platinous trans-sulphatobispyridlne, [Pt(C5H8N)2SO4] . 2H 2O and platinous cis-sulphatobispyri-
dlne ; also platinous hydroxysulphatobispyridine, [Pt(C6H5N)2(OH)(SO4)(OH)Pt(C6H5N)3] ; 
platinous quaterpyridinesulphate, [Pt(C5H5N)4]SO4 , platinous quaterpyridinehydrosulphate, 
[Pt(C6H 6N)4J(HS04)2 , alone and associated with pyridine ; there are also the double sul
phates platinous quaterpyridinesulphatocuprate, |P t (C 6H 6N) 4 ]Cu(S0 4 ) 2 .8H aO, and platinous 
quaterpyridinesulphatozincate, [ P t ( C 6 H 6 N ) 4 ] Z n ( S 0 4 ) 2 . 1 2 H 2 0 . A . R o s e n h e i m a n d W . H a n d l e r 
prepared platinous bis-m-tolylenedlamine, [Pt(C7H1 0N2J2]SO4 .3H2O. 

C. Enebuske described platinous sulphatobismethylsulphine, [Pt{(CH a)2S}2S04J.2H20 ,-
C. W. Blomstrand, platinous sulphatobisethylsulphine, [Pt{(C2H5)2S}2S04] .7H aO ; 
H . Londahl , platinous trisethylsulphinesulphate, Pt I (C 2 H 6 ) aS}3S04 .4H2O ; and platinous 
tris-I-butylsulphinesulphate, Pt{(C4H9) aS}3S04 ; C. Rudelius, platinous sulphatobispropyl-
sulphine, [Pt{(C3H7)aS}2S04], with normal and iso-propyl; H . Londahl, platinous sulphatobis-
butylsulphine, [Pt{(C4H9)2S)aS04J, platinous sulphatodibenzylsulphine, [Pt{(CaH5CH2)2S}2S04), 
platinous bisethylenesulphinesulpbate, [Pt{(C2H4)2S2}2]S04 , platinous ethylenesulphineammino-
sulphate, [Pt{(C2H4)2S2}(NH s)JS04 ; platinous ethylenesulphinetriamminosulphate, [Pt(NH 1 ) , -
{(C2H4)2S2>]S04 ; and platinous sulphatoethylenesulphine, [Pt{(C2H4)2S2}S04] ; P . T. Cleve, 
platinous trisanilinediamminosulphate, [P t (NH 3 ) 2 (C 6 H 5 NH 2 ) 3 ]S0 4 ; L. Ramberg , bisethyl-
thioglycolatodiamminosulphate, [Pt(NH a ) 8 (H.CO sCH 2 .S .C 2H 6 ) 2 ]S0 4 ; N . S. Kurnakoif. 
platinous quaterthioacetamide, [Pt(CH3 .CS.NH a)4]S04 ; N. S. Kurnakoff, and W. J . Sell and 
T. H. Kasterfield, platinous quaterthiocarbamidesulphate, [Pt{CS(NH2)2>4]S04 ; K. A. Jensen, 
platinous thiocarbazidosulpbate, [Pt( thio)2]S04 . N . S. Kairnakoff, platinous quaterxantho-
genamidesulphate, [Pt (NH 2 .CS.OC 2 H 6 )JSO 4 ; K. Bunsen, platinous sulphatoxycacodyl, 
[Pt(As2(CHa)4O)SO4] ; L,. Ramberg , platinous trans-sulphatodiamminobisethylthiolglycol-
ate, Pt(NH3)2(CO 2H.CH 2 .S .C 2H 5) 2 .H aO. J . Petren, platinous quaterethylselenine, 
[Pt{(CaH6)2Se>4]S04 ; platinous sulphatobisethylselenine, [Pt{(CaH5)aSo}2S04], platinous 
sulphatotrisethylselenine, [Pt{(C2H6) aSe}3S04 .4H aO, platinous sulpbatoethylsulphinepyridine, 
[Pt(C6H5N){(C aH6) aSe}S04] , and platinous sulpnatoethylsulpbJnoethylselenine, [Pt{(CaH6)2S}-
{(CaH5)aSe}S04l. 

JL. N . V a u q u e l i n o b t a i n e d a d a r k g reen p r e c i p i t a t e b y e v a p o r a t i n g a m i x e d 
soln. of p l a t i n o u s a n d p o t a s s i u m s u l p h a t e s . T h e d r i ed m a s s is b lack a n d p r o b a b l y 
r e p r e s e n t s a n i m p u r e p o t a s s i u m sulphatoplat in i te . A t a r ed h e a t , i t l eaves a 
res idue of p l a t i n u m a n d p o t a s s i u m s u l p h a t e . 

E . P r o s t r e p o r t e d a s u b s u l p h i d e , a m m o n i u m subsulphatoplat in i te , 2 ( N H 4 J 2 S O 4 . 
P t 8 ( S 0 4 ) 2 . 2 5 H 2 O , t o b e fo rmed b y a d d i n g a lcohol t o a m i x e d soln. of a m m o n i u m 
a n d p l a t i n u m s u b s u l p h a t e . 
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S o m e s u l p h a t e s of w h a t is r e g a r d e d a s t e r v a l e n t p l a t i n u m h a v e b e e n i n v e s t i g a t e d . 
T h e y a r e h e r e cal led t h e p la t inos ic s u l p h a t e s . M. De lep ine r e p o r t e d t h a t a p lat inos ic 
d ihydroxyhydrosulphate , P t ( O H ) 2 ( H S O 4 ) . H 2 O , c a n b e o b t a i n e d b y bo i l ing p l a t i n u m 
w i t h s u l p h u r i c ac id for a long t i m e w h e n t h e l i qu id g r a d u a l l y d a r k e n s i n co lour 
un t i l finally, a f t e r 30 h r s . , i t b e c o m e s a l m o s t b l ack w h e n i t c o n t a i n s a b o u t 20 g r m s . 
of p l a t i n u m pe r l i t re . T h e soln. c a n b e d i l u t e d w i t h w a t e r , o r i t c a n b e e v a p o r a t e d 
t o d r y n e s s , t h e res idue t a k e n u p w i t h w a t e r , a n d w h e n t h e soln . is t r e a t e d w i t h ha l f i t s 
vo l . of cone , su lphur i c ac id , i t furn ishes b l ack p l a t e s . S ince a t 100° t h i s c o m p o u n d 
loses 1*5 mols . of w a t e r p e r a t o m of p l a t i n u m , i t m i g h t b e r e p r e s e n t e d b y t h e 
fo rmula 0 { P t ( O H ) ( H S 0 4 ) } 2 . 3 H 2 0 ; a n d since i t c a n b e c o n v e r t e d i n t o a n e q u i m o l a r 
m i x t u r e of H 2 P t C l 4 a n d H 2 P t C l 6 , i t w a s in fe r red t h a t t h e p l a t i n u m i n t h e c o m p o u n d 
is t e r v a l e n t . T h e c o m p o u n d crys ta l l i zes f rom a q . soln . i n b lack , r e c t a n g u l a r p r i s m s . 
T h e c o m p o u n d is e x t r e m e l y soluble i n w a t e r , cone , s u l p h u r i c ac id , ace t i c ac id , 
a lcohol , a n d a c e t o n e fo rming r e d d i s h - b r o w n soln . w i t h e t h e r i t f o r m s a c o m p o u n d 
c o n t a i n i n g 2 mols . of e the r , w h i c h is inso lub le i n e t h e r . Alka l i l ye p r e c i p i t a t e s 
f rom t h e soln. a d a r k b r o w n ox ide . 

Accord ing t o M. Blonde l , p l a t i n o s i c hydroxydihydrosulphate , P t ( O H ) ( H S O 4 ) 2 . 
9 | H 2 0 , c a n be r e p r e s e n t e d a s P t 2 ( 0 H ) 6 ( S 0 3 ) 4 ( 0 H ) 2 . 8 £ H 2 0 , a n d L.. W o h l e r a n d 
W . F r e y cons ider i t t o b e a h y d r o s u l p h a t o p l a t i n o s i c ac id a n a l o g o u s t o h y d r o -
ch lo rop la t in ic ac id . M. Blonde l , a n d M. D e l e p i n e showed t h a t w h e n p l a t i n u m 
dissolves in boil ing s u l p h u r i c ac id in a n a t m . of c a r b o n d iox ide , t h e r eac t i on 
2 P t 4 - 7 H 2 S 0 4 ^ 3 S 0 2 + 4 H 2 0 4 - 2 ( H O ) P t ( H S 0 4 ) 2 , is revers ib le ; w h e n a i r w a s used , 
tw ice a s m u c h p l a t i n u m 'dissolved, a n d less s u l p h u r d iox ide was evo lved , owing t o 
t h e o x i d a t i o n of t h e s u l p h u r d iox ide t o t r i o x i d e u n d e r t h e inf luence of t h e p l a t i n u m . 
W i t h oxygen , four t i m e s a s m u c h p l a t i n u m dissolved, a n d less s t i l l s u l p h u r d iox ide 
w a s evo lved . W h e n a m i x t u r e of c a r b o n a n d s u l p h u r d iox ides w a s used , n o soln. 
of p l a t i n u m t o o k p lace , a n d , i n some cases , p l a t i n u m w a s p r e c i p i t a t e d f rom soln. 
M. B londe l obse rved t h a t i n J . J . Berze l ius ' p rocess for p r e p a r i n g p l a t i n i c s u l p h a t e , 
t h i s c o m p o u n d is in p a r t o b t a i n e d because p l a t i n i c ox ide is s lowly r e d u c e d t o 
p la t inos ic ox ide a t a b o u t 110°. E . P r o s t r e p o r t e d t h a t P t 8 O 1 3 S O 4 . 1 6 H 2 O is p r e 
c i p i t a t e d w h e n a soln. of p l a t i n i c s u l p h a t e , free f rom n i t r i c ac id , is boi led. 
M. B londe l p r e p a r e d t h i s c o m p o u n d b y r e d u c i n g a soln . of p l a t i n i c s u l p h a t e in 
su lphur i c ac id b y m e a n s of oxal ic ac id , a n d L . W o h l e r a n d W . F r e y e m p l o y e d t h e 
s a m e r e d u c i n g a g e n t . T h e o range - r ed p r i s m s o r p l a t e s were found b y M. Blonde l 
t o be t r ic l in ic p inaco ids w i th t h e ax ia l r a t i o s a : b : c—1-6236 : 1 : 0-5492, a n d 
cx=90° 29 ' , £ = 1 0 1 ° 5 3 ' , a n d y = 8 8 ° 5 5 ' ; t h e (010)-c leavage is c o m p l e t e . T h e sa l t 
effloresces in d r y air , a n d w h e n dr ied over s u l p h u r i c ac id u n d e r r e d u c e d press . , i t 
fo rms t h e s t ab l e P t ( O H ) ( H S 0 4 ) 2 . Th i s c o m p o u n d does n o t c h a n g e a t 110°, b u t 
a t 150° i t begins t o lose s u l p h u r t r i o x i d e , a n d is p a r t i a l l y r e d u c e d . W h e n exposed 
t o m o i s t a i r for some d a y s i t fo rms a gum- l ike m a s s . T h e a q . soln . d e c o m p o s e s 
s lowly in t h e cold, a n d m o r e qu i ck ly w h e n h e a t e d , fo rming a b r o w n p r e c i p i t a t e 
w i t h a v a r i a b l e compos i t i on . A n excess of h y d r o c h l o r i c ac id p r o d u c e s a m i x t u r e 
of p l a t i n o u s a n d p l a t in i c ch lor ides . T h e ac id is d ibas i c . A l t h o u g h t h e a d d i t i o n 
of t h e eq . of 2 mol s . of s o d i u m h y d r o x i d e fo rms a c rys ta l l i zab le s o d i u m sa l t , m o r e 
a lka l i c a n be a d d e d because t h e sa l t is g r a d u a l l y p o l y m e r i z e d w i t h t h e l i be r a t i on 
of ac id i n a col loidal fo rm. W h e n a n excess of t h e a lka l i l ye is a d d e d t o a boi l ing 
soln. , a po lymer i zed fo rm of p l a t i n u m sesqu iox ide is p r e c i p i t a t e d . S o d i u m , p o t a s 
s ium, a n d b a r i u m h y d r o x i d e s a n d t h e ox ides of t h a l l i u m , i ron , a n d s i lver fo rm 
c rys ta l l i zab le sa l t s . A q . soln. of t h e ac id g ive n o p r e c i p i t a t e a t first w i t h b a r i u m 
chlor ide , b u t t h e y d o so a f te r s t a n d i n g some t i m e . Th i s ac id the re fo re h a s some 
ana log ies w i t h t h e c o m p l e x s u l p h a t e s of i r on a n d c h r o m i u m s t u d i e d b y A. R e c o u r a . 
Li. W o h l e r a n d W . F r e y found t h a t t h e t i t r a t i o n w i t h a soln. of p o t a s s i u m p e r m a n 
g a n a t e ag rees w i t h t h e a s s u m p t i o n t h a t t h e c o m p o u n d c o n t a i n s t e r v a l e n t p l a t i n u m . 

T h e p l a t in i c d ihyd roxyhexammino - /A-aminod i su lpha t e , [ ( O H ) ( N H g ) 3 P t ( N H 2 ) -
P t ( N H 3 ) 3 ( O H ) J ( S 0 4 ) 2 of P . T . Cleve, o b t a i n e d in s n o w - w h i t e needles b y t h e a c t i o n 
of d i l . s u l p h u r i c ac id o n t h e co r r e spond ing n i t r a t e , h a s b e e n r e g a r d e d a s p l a t i n o s i c 
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hydroxytetramminosulphate, P t (OH)(SO 4 ) .4NH 3 .H 2 0. M. Delepine prepared 
potassium platinosic sulphate K 2 S0 4 .P t 2 (S0 4 ) 3 . 2H 2 0 , o r K P t ( S 0 4 ) 2 . H 2 0 , by adding 
p o t a s s i u m s u l p h a t e t o a soln . of p l a t i n u m in s u l p h u r i c ac id ; a n d M. B londe l , b y 
a d d i n g a p o t a s s i u m sa l t t o a soln. of p la t inos ic h y d r o x y d i h y d r o s u l p h a t e . T h e 
s t r aw-ye l low need les or p r i s m s a r e s t a b l e a t 150°. T h e sa l t is s p a r i n g l y soluble in 
w a t e r ; i t i s d e c o m p o s e d b y boi l ing w a t e r ; a n d , i n t i m e , in co ld w a t e r , i m p u r e 
h y d r a t e d p la t inos ic ox ide is p r e c i p i t a t e d . I t is v igo rous ly r e d u c e d b y a lcohol . 
M. B londe l o b t a i n e d o r ange - r ed p r i s m s of s o d i u m plat inos ic su lphate , N a 2 S O 4 . 
P t 2 ( S 0 4 ) 3 . 8 H 2 0 , or N a P t ( S 0 4 ) 2 . 4 H 2 0 , i n a s imi la r m a n n e r . T h e monoc l in i c p r i s m s 
h a v e t h e a x i a l r a t i o s a : b : C = I - 1 1 2 7 : 1 : 0-6898, a n d £ = 9 4 ° 3 1 ' . T h e c r y s t a l s 
d o n o t effloresce in d r y a i r ; a t 100° w a t e r is s lowly g iven off a n d a n u n c r y s t a l l i z a b l e 
p r o d u c t is f o rmed . T h e sa l t is freely soluble in w a t e r . M. B l o n d e l a l so o b t a i n e d 
crystalline silver platinosic sulphate, Ag 2 SO 4 .P t 2 (S0 4 ) 3 .nH 2 0 ; barium platinosic 
sulphate, BaS0 4 .P t 2 (S0 4 ) 3 . nH 2 0 ; thallbus platinosic sulphate, Tl2S04 .Pt2(S04)3 . 
w H 2 0 ; a n d ferrous p lat inos ic su lphate , F e S O 4 . P t 2 ( S 0 4 ) 3 . n H 2 0 . M. B l o n d e l ' s 
c o m p o u n d s , t o g e t h e r w i t h t h e su lphatoplat inos ic ac id , H P t ( S 0 4 ) 2 . 6 H 2 0 , a r e con
s idered b y H . D . K . D r e w a n d H . J . Tress t o b e sa l t s of t e r v a l e n t p l a t i n u m . 

D . S c h o u p r e p a r e d p la t inous d i ch lorod iamminoch lorocarbonate ,2 [Pt ( N H 3 ) 2 C1 2 ] -
[ {P t (NH 3 ) 2 Cl 2 } 2 (CO ? ) ] , b y m i x i n g a soln. of p o t a s s m c h l o r o p l a t i n i t e i n w a t e r 
a t 40° w i t h a m i x t u r e of a m m o n i u m h y d r o c a r b o n a t e a n d w a t e r , a n d t h e n pas s ing 
c a r b o n d iox ide t h r o u g h t h e soln. u n t i l i t a c q u i r e s a n ind igo-b lue co lour a n d 
s o m e q u a n t i t y of a b l ack i sh -b lue p r e c i p i t a t e is d e p o s i t e d . T h e soln. is p r e 
c i p i t a t e d w i t h a lcohol , a n d t h e p r e c i p i t a t e w a s h e d success ively w i t h w a t e r a n d 
a lcohol , a n d d r i e d b y e x p o s u r e t o t h e a i r . I t f o rms sma l l c r y s t a l s a n d agg rega t e s , 
is s p a r i n g l y soluble in w a t e r , inso lub le in a lcohol a n d e the r , is g r a d u a l l y d e c o m p o s e d 
b y cold h y d r o c h l o r i c ac id , a n d , b y boi l ing w i t h t h e ac id , is c o n v e r t e d i n t o p l a t i n o u s 
d i c h l o r o d i a m m i n e . W h e n boi led w i t h a m m o n i a , a smal l q u a n t i t y r e m a i n s u n d i s 
solved, a n d t h e soln. w h e n s a t u r a t e d w i t h h y d r o g e n ch lor ide a n d t r e a t e d wi th 
p o t a s s i u m ch lo rop l a t i n i t e g ives a p r e c i p i t a t e of M a g n u s ' g reen sa l t , LPt(NII3)4")-
P t C l 4 . W h e n t r e a t e d w i t h a s l ight excess of s i lver n i t r a t e , a ye l low soln. of p l a t i n o u s 
d i n i t r a t o d i a m m i n e is o b t a i n e d . 

N . W . F i scher , a n d A . v o n M u s s i n - P u s c h k i n o b s e r v e d t h a t p lat inic su lphate , 
P t ( S 0 4 ) 2 , is f o r m e d w h e n p l a t i n u m is boi led in s u l p h u r i c ac id ; J . J . Berze l ius , 
t h a t soln. of h y d r a t e d p l a t i n i c ox ide o r of p l a t i n i c ch lo r ide in su lphu r i c ac id furnish 
t h i s s u l p h a t e o n e v a p o r a t i o n ; a n d B . D a v y t h a t t h e r e p e a t e d e v a p o r a t i o n t o d r y 
ness of f u m i n g n i t r i c ac id a n d p l a t i n i c su lph ide fu rn i shes t h i s sa l t . I t was said 
t h a t t h e b l ack p o r o u s m a s s h a s a sour , me ta l l i c t a s t e , s o m e w h a t s h a r p ; t h a t on 
ign i t ion a t a r e d h e a t , i t l eaves me ta l l i c p l a t i n u m b e h i n d ; i t de l iquesces qu ick ly 
in a i r ; i t fo rms a d a r k b r o w n soln . w i t h w a t e r a n d w i t h h y d r o c h l o r i c , n i t r i c or 
p h o s p h o r i c ac id , a n d in a lcohol , a n d e the r . J . J . Berze l ius sa id t h a t a lka l i lye 
p r e c i p i t a t e s a bas ic sa l t f r o m t h e a q . soln. , a n d J . v o n Lieb ig , t h a t a lka l i lye does 
n o t p r e c i p i t a t e p l a t in i c ox ide f rom t h e a q . soln. All t h i s , sa id M. B londe l , i nd i ca t e s 
t h a t p la t inos ic h y d r o x y d i h y d r o s u l p h a t e w a s fo rmed ; h e also sa id t h a t n o r m a l 
p l a t i n i c s u l p h a t e does n o t ex i s t ; a n d E . P r o s t a d d e d t h a t t h e chemica l i n d i v i d u a l i t y 
of n e i t h e r t h e n o r m a l s u l p h a t e n o r d o u b l e s a l t s of t h e t y p e R 2 S O 4 . P t ( S 0 4 ) 2 , h a s 
b e e n e s t ab l i shed . 

A c c o r d i n g t o L . S tuch l ik , t h e soln . of p l a t i n u m i n su lphur i c acid of sp . gr . 
1-840, o b t a i n e d b y M. Margu les , b y m e a n s of a n a l t e r n a t i n g c u r r e n t , depos i t s 
ye l low c r y s t a l s w h i c h r e t a i n s u l p h u r i c ac id a f te r s eve ra l r ec rys t a l l i za t ions f rom 
w a t e r . B y r e p e a t e d l y c rys ta l l i z ing t h e sa l t f rom w a t e r , i n v a c u o , l a rge o r a n g e 
leaflets of t h e tetrahydrate, P t ( S O 4 J 2 . 4 H 2 O , a r e o b t a i n e d . T h e sa l t loses w a t e r in a 
des icca tor , a n d b e c o m e s d a r k e r i n co lour . T h e a n h y d r o u s sa l t e x h i b i t s a g reen 
me ta l l i c l u s t r e . T h e sa l t c o n t a i n i n g s u l p h u r i c ac id is s t ab l e , losing l i t t l e in we igh t 
a t 100°, a n d r e t a i n i n g i t s o r a n g e colour . B o t h s a l t s d issolve r e a d i l y in wa t e r , t h e 
h y d r a t e d s a l t f o rms a ye l low soln. , a n d t h e a n h y d r o u s sa l t , a d a r k soln. T h e 
ye l low soln . d e p o s i t s a b r o w n bas ic s a l t w h e n w a r m e d , su lphu r i c ac id p r e c i p i t a t e s 
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t h e h y d r a t e d s u l p h a t e f rom t h e da rk -co lou red soln. T h e su lphu r i c ac id soln. of 
M. Margu le s g ives b r o w n p r e c i p i t a t e s "when t r e a t e d w i t h p o t a s h o r s o d a lye ; a n d 
w i t h a q . a m m o n i a , a pa l e yel low p r e c i p i t a t e is fo rmed . 

B . Gerdes p r e p a r e d p lat inic h e x a m m i n o s u l p h a t e , [ P t ( N H 3 ) 6 ] ( S 0 4 ) 2 . H 2 0 , b y 
t h e a c t i o n of su lphu r i c ac id o r of a soluble s u l p h a t e on a sa l t of t h e h e x a m m i n e . 
T h e w h i t e , c rys ta l l ine p o w d e r is a l m o s t inso lub le i n w a t e r . I J . TschugaefE a n d 
N . VladimirofT, a n d W . P a l m a e r p r e p a r e d p lat inic eh loropentamminosu lphate , 
[ P t ( N H 3 ) 5 C l ] 2 ( S 0 4 ) 3 ; a n d I . I . Tscherniaeff p r e p a r e d [ P t ( N H 3 ) 5 ( H 2 0 ) ] ( S 0 4 ) 2 , a n d 
P t ( N H a ) 5 ( O H ) ( H S O 4 ) S O 4 . P . T . Cleve p r e p a r e d p lat inic d ihydroxyte t rammino-
SUlphate, [ P t ( N H g ) 4 ( O H ) 2 ] S O 4 , b y boi l ing t h e co r r e spond ing h y d r o x y s u l p h a t o -
t e t r a m m i n o s u l p h a t e w i t h a n e q u i v a l e n t a m o u n t of b a r i u m h y d r o x i d e ; O. Car lg ren 
a n d P . T . Cleve, a n d A . W e r n e r , b y t h e a c t i o n of h y d r o g e n d iox ide o n a w a r m soln. 
of p l a t i n o u s t e t r a m m i n o s u l p h a t e , a n d recrys ta l l i z ing f rom h o t w a t e r ; a n d 
N . T a r u g i , b y t h e a c t i o n of a cone , a m m o n i a c a l soln. of a m m o n i u m p e r s u l p h a t e 
on a n excess of a n a q . soln. of p l a t i n i c chlor ide , a n d w a r m i n g t h e m i x t u r e t o dissolve 
t h e a m m o n i u m c h l o r o p l a t i n a t e w h i c h is first p r e c i p i t a t e d , a n d w h e n t h e l iqu id is 
decolourized" t h e sa l t s e p a r a t e s o u t . T h e p r i s m a t i c c ry s t a l s d o n o t lose we igh t 
over cone , su lphu r i c ac id , or a t 100°. T h e sa l t is spa r ing ly soluble in boi l ing w a t e r . 
A . W e r n e r g a v e for t h e c o n d u c t i v i t y , /x, of a soln. w i t h a mo l of t h e sa l t i n 125, 
250, 500, a n d 1000 l i t res , r espec t ive ly , 134-38, 162-36, 181-61, a n d 196-53, i n agree 
m e n t w i t h a 3-ion sa l t . I . I . Tscherniaeff a n d S. I . ChorunshenkofE s t u d i e d t h e 
ion iza t ion c o n s t a n t s . H y d r o c h l o r i c ac id fo rms t h e d i c h l o r o t e t r a m m i n o e h l o r i d e ; 
a n d b a r i u m chlor ide p r e c i p i t a t e s al l t h e s u l p h a t e . O. Car lgren a n d P . T . Cleve, 
a n d A. W e r n e r o b t a i n e d t h e tetrahydrate, a n d O. Car lgren a n d P . T . Cleve , t h e 
monohydrate. P . T. Cleve prepared platinic hydroxysulphatotetramminosulphate, 
[ P t ( N H a ) 4 ( O H ) ( S 0 4 ) ] 2 S 0 4 . 3 H 2 0 , b y boi l ing a n a q . soln. of p l a t i n i c d i b r o m o -
t e t r a m m i n o s u l p h a t e w i t h a b o u t t w o m o l a r p r o p o r t i o n s of s i lver s u l p h a t e u n t i l 
all t h e b r o m i d e is p r e c i p i t a t e d ; a n d A . W e r n e r , b y boi l ing a n aq . soln. of p l a t i n o u s 
t e t r a m m i n o s u l p h a t e w i t h t w o m o l a r p r o p o r t i o n s of b r o m i n e a d d e d d r o p b y d r o p . 
T h e soln. , filtered ho t , furn ishes t a b u l a r c ry s t a l s o n cool ing. T h e sa l t is spa r ing ly 
soluble in w a t e r . B a r i u m sa l t s p r e c i p i t a t e f rom t h e soln. o n l y o n e - t h i r d t h e s u l p h a t e ; 
cone, s u l p h u r i c ac id fo rms a colour less soln. C. G e r h a r d t , a n d C. W e l t z i e n p re 
p a r e d p lat inic d i su lphatod iammine , [ P t ( N H 3 ) 2 ( S 0 4 ) 2 ] b y d issolv ing t h e h y d r o x i d e 
in su lphur i c a c id ; a n d P . T . Cleve p r e p a r e d t h e trihydrate. P . T . Cleve p r e p a r e d p la 
t inic t rans -d ihydroxysu lphatod iammine , [P t (NHg) 2 (OH) 2 (SO 4 ) j . H 2 O , b y t h e ac t i on 
of s i lver s u l p h a t e on t h e co r r e spond ing ch lor ide . T h e s t r aw-ye l low c rys ta l l ine sa l t 
is spa r ing ly soluble in w a t e r ; a n d h e also o b t a i n e d p lat inic c i s -d ihydroxysu lphato-
d i a m m i n e . E . D a v y o b t a i n e d w h a t P . T . Cleve cons idered t o be p lat inic s u l p h a t o -
te tramminohydroxide , [ P t ( N H 3 ) 4 S 0 4 ] ( 0 H ) 2 , b y boi l ing a soln. of p l a t in i c s u l p h a t e 
neu t r a l i zed w i t h a m m o n i a for a few m i n u t e s , a n d w h e n t h e soln. is decolour ized 
a l lowing i t t o cool . T h e pa le b r o w n p o w d e r d e t o n a t e s s l igh t ly when, h e a t e d ; i t is 
insoluble i n w a t e r . A. R . K l i en s t u d i e d t h e a c t i o n of w a t e r , ac ids , a n d a lka l ine soln. 
P. T. Cleve obtained platinic sulphatotetramminosulphate, [P t (NH 3 ) 4 S0 4 ]S0 4 .H 2 0 , 
b y t h e a c t i o n of cone , s u l p h u r i c ac id on t h e h y d r o x y n i t r a t o t e t r a m m i n o n i t r a t e . 
The wh i t e sa l t loses jf mol . of w a t e r a t 100°, t h e r e is n o fu r the r loss a t 120°, a n d 
decompos i t i on occurs a t 130°. P . T . Cleve r e p o r t e d p lat inic d i h y d r o x y h e x a m m i n o -
/x-diaminesulphate , [ ( O H ) ( N H 3 ) 3 P t ( N H 2 ) 2 P t ( N H a ) 3 ( O H ) ] ( S 0 4 ) 2 , b y t h e a c t i o n of 
su lphur ic ac id on t h e co r r e spond ing n i t r a t e . 

H. Alexander prepared platinic tetrahydroxylaminesulphate, [Pt (NH 2 OH) 4 ] -
(SO4) 2 H 2 0 , b y d iges t ing t h e h y d r o x i d e , ch lor ide , o r o x a l a t e w i t h t h e t heo re t i ca l 
a m o u n t of su lphu r i c ac id o n a w a t e r - b a t h , filtering t h e h o t l iquid , a n d a l lowing i t 
t o cool. R . U h l e n h u t h e m p l o y e d a s imi la r p rocess , a n d sa id t h a t t h e c r y s t a l s a re 
t r ic l in ic p r i s m s . Accord ing t o H . A l e x a n d e r , t h e sa l t loses a b o u t 3-3 pe r c e n t , of 
w a t e r a t 80° t o 90°, a n d i t decomposes a t 100° w i t h a s l ight d e t o n a t i o n . I t is 
spa r ing ly so luble i n cold w a t e r , a n d r ead i ly soluble i n h o t w a t e r w i t h a s l ight 
decompos i t i on . T h e n e u t r a l a q . soln. d e c o m p o s e s o n a w a t e r - b a t h w i t h t h e s epa ra -
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t i o n of b r o w n flecks, a n d of p l a t i n u m . I t c a n b e r ec rys ta l l i zed f rom w a t e r , or f rom 
di l . s u l p h u r i c ac id . F . H o f f m a n n r e p o r t e d p lat in ic d i h y d r o x y l a m i n e d i a m m i n o -
SUlphate, [ P t ( N H 8 ) 2 ( N H 2 0 H ) 2 ] ( S 0 4 ) 2 , b y t h e a c t i o n of t h e c o r r e s p o n d i n g chlor ide 
o n si lver s u l p h a t e , o r b y t h e a c t i o n of t h e t h e o r e t i c a l a m o u n t of s u l p h u r i c ac id on 
t h e o x a l a t e . T h e ye l low, p r i s m a t i c c r y s t a l s a r e soluble in w a t e r a t o r d i n a r y t e m p . ; 
t h e soln. b e c o m e s t u r b i d a t 30° . P . T . CIeve desc r ibed p lat in ic n y d r o x y a c e t a t o -
t e t r a m m i n o s u l p h a t e , [ P t ( N H 3 ) 4 ( O H ) ( C 2 H 3 0 2 ) ] S 0 4 . l | H 2 0 . W . J . P o p e a n d 
S. J . P e a c h e y p r e p a r e d t r imethy l plat inic su lphate , { ( C H 3 ) 3 P t } 2 S 0 4 . 2 H 2 0 , b y t h e 
a c t i o n of di l . s u l p h u r i c ac id o n t h e c o r r e s p o n d i n g h y d r o x i d e . 

A s i n t h e case of t h e h y d r o x y c h l o r o p l a t i n i c ac ids , H 2 P t ( O H ) 6 _ w C l n , so w i t h 
t h e bas ic p l a t i n i c s u l p h a t e s , t h e r e m a y b e a series of hydroxysulphatoplat in ic 
ac ids i n v o l v i n g H 2 P t ( O H ) 4 S O 4 , H 2 P t ( O H ) 2 ( S 0 4 ) 2 a n d H 2 P t ( S 0 4 ) 3 . T h e soln. of 
p l a t i n u m in s u l p h u r i c ac id , free f rom n i t r i c ac id , w a s f o u n d b y E . P r o s t t o d e p o s i t 
a b r i ck - r ed p o w d e r 4 P t ( O H ) 4 . P t ( O H ) 2 S 0 4 . 3 H 2 0 ; a n d R . R u e r o b t a i n e d a 
c h o c o l a t e - b r o w n p o w d e r , P t O 2 . 3 P t ( O H ) 4 . P t ( O H ) 2 S O 4 , c o n t a i n i n g a sma l l p r o p o r 
t i o n of a p l a t i n o u s sa l t . T h e r e is n o t h i n g he re t o e s t ab l i sh t h e chemica l i n d i v i d u a l i t y 
of t h e p r o d u c t s . As i n d i c a t e d a b o v e , E . D a v y o b t a i n e d a b l a c k m a s s , b y t h e a c t i o n 
of f u m i n g n i t r i c ac id o n p l a t i n i c su lph ide , w h i c h a p p r o x i m a t e d i n compos i t i on t o 
platinum dioxysulphate. P t O 2 S O 4 , a n d E . P r o s t o b t a i n e d 4 P t ( O H ) 4 - P t ( O H ) 2 S O 4 . 
3 H 2 O f rom cold soln. , a n d P t 8 O 1 3 S O 4 . 1 6 H 2 O f rom boi l ing soln . M. B l o n d e l sa id 
t h a t n o s u c h c o m p o u n d a s P t O 2 S O 4 h a s been p r o v e d t o ex i s t . 

Acco rd ing t o M. B londe l , a t 0° , h y d r a t e d p l a t i n i c ox ide d issolves s lowly in 
s u l p h u r i c ac id , d i l u t e d w i t h i t s o w n vol . of w a t e r , a n d t h e r e s e p a r a t e s f rom t h e 
soln. o range-ye l low, mic roscop ic need les of t e trahydroxysulphatoplat in ic ac id , 
H 2 P t ( O H ) 4 ( S O 4 ) . H 2 O . H e sa id t h a t t h i s r e p r e s e n t s t h e c o m p o s i t i o n of w h a t is 
u sua l ly d e s i g n a t e d n o r m a l p l a t i n i c s u l p h a t e . Th i s c o m p o u n d is n o t so luble in 
w a t e r , a n d i t is d e c o m p o s e d fo rming free ac id a n d h y d r a t e d p l a t i n i c oxide;. I t 
loses 3 mols . of w a t e r a t 100° t o fo rm hydrodioxysuphatoplat in ic ac id , H 2 P t O 2 ( S O 4 ) , 
which is so luble i n w a t e r a n d eas i ly p o l y m e r i z e d . S o m e bas i c a m m i n e s a r e i n d i c a t e d 
a b o v e . 

I . I . TscherniaefE a n d A. N . F e d o r o v a p r e p a r e d p lat inic c h l o r o e t h y l e n e d i a m i n o -
t r i a m m i n o s u l p h a t e , [ P t e n ( N H 3 ) 3 C l J 2 ( S 0 4 ) 3 , f r om t h e c o r r e s p o n d i n g ch lor ide ; a n d 
A. P . Smirnoff, p lat inic t r i spropylenediaminosulphate , L P ^ C 3 H 6 . N 2 H 4 ) 3 | ( S 0 4 ) 2 . 
J . Gros , a n d W . P a l m a e r p r e p a r e d p lat inic d i ch loro te tramminosu lphate , 
[P t (NHj ) 4 Gl 2 JSO 4 , b y t r e a t i n g t h e c o r r e s p o n d i n g n i t r a t e or ch lo r ide w i t h w a r m , 
di l . s u l p h u r i c ac id , or w i t h s o d i u m s u l p h a t e . C r y s t a l s of t h e dihydrate s e p a r a t e 
o u t on cool ing. T h e d i h y d r a t e loses n o w a t e r ove r s u l p h u r i c ac id , b u t a t JOO°, 
J . Gros , a n d P . T . Cleve o b t a i n e d t h e a n h y d r o u s sa l t . C. We l t z i en , a n d C. G e r h a r d t 
a lso o b t a i n e d t h e a n h y d r o u s sa l t , a s a c rys t a l l i ne p o w d e r , b y t h e a c t i o n of cone , 
s u l p h u r i c ac id on t h e c o r r e s p o n d i n g n i t r a t e . A c c o r d i n g t o P . T . Cleve, t h e 
a n h y d r o u s sa l t is s p a r i n g l y so luble in h o t a n d cold w a t e r ; a n d C. G r i m m found 
t h e d i h y d r a t e t o b e spa r ing ly so luble i n cold w a t e r , a n d freely soluble in h o t w a t e r ; 
i t c a n b e rec rys ta l l i zed b y cool ing h o t soln. ; n i t r i c a n d h y d r o c h l o r i c ac ids fo rm t h e 
c o r r e s p o n d i n g sa l t s . B a r i u m sa l t s p r e c i p i t a t e t h e s u l p h a t e ; a n d si lver sa l t s 
p r o d u c e a t u r b i d i t y w i t h a q . soln. w h i c h h a v e b e e n boi led for a long t i m e . P . T . Cleve 
p r e p a r e d p lat in ic ch lorosu lphato te t ramminosu lphate , [ P t ( N H 3 ) 4 C l ( S 0 4 ) J2SO4 , or 
[ P t ( N H 3 ) 4 C l 2 ] S 0 4 . [ P t ( N H 3 ) 4 ( S 0 4 ) ] S 0 4 , b y t h e a c t i o n of s u l p h u r i c ac id on t h e 
p h o s p h a t o t e t r a m m i n o c h l o r i d e . P . T . Cleve p r e p a r e d p lat in ic hydroxysu lphato te -
t ramminoch lor ide , [ P t ( N H 3 ) 4 ( O H ) ( S O 4 ) J C l . 2 H 2 O , b y t r e a t i n g t h e s u l p h a t e w i t h 
o n e - t h i r d m o l a r p r o p o r t i o n s of b a r i u m ch lor ide . T h e colour less or p a l e yel low, 
4-s ided p r i s m s of t h e dihydrate b e c o m e a n h y d r o u s a t 100° t o 110°. A t a h igher 
t e m p , t h e s a l t is d e c o m p o s e d . I t is so luble i n cold, a n d v e r y soluble i n h o t w a t e r . 
A m m o n i u m su lph ide g ives a d a r k b r o w n p r e c i p i t a t e ; cone , soda lye d issolves t h e 
sa l t a n d n o a m m o n i a is evo lved w h e n t h e l iqu id is bo i led ; hyd roch lo r i c ac id forms 
d i c h l o r o t e t r a m m i n o c h l o r i d e ; b a r i u m chlor ide , a n d s o d i u m p h o s p h a t e g ive n o 
p r e c i p i t a t e s ; s i lver n i t r a t e fo rms a p r e c i p i t a t e a t once ; a m m o n i u m o x a l a t e forms 
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a w h i t e p r e c i p i t a t e ; p o t a s s i u m c h r o m a t e , a l emon-ye l low p r e c i p i t a t e ; a n d 
p o t a s s i u m d i c h r o m a t e , an o range - r ed p r e c i p i t a t e . S o d i u m c h l o r o p l a t i n a t e p r e 
c i p i t a t e s o r ange p l a t e s of p lat inic hydroxysu lphato te tramminoch lorop la t ina te , 
[P t (NHa) 4 (OH) (SO 4 ) | 2 P t C l 6 . 2 H 2 0 . L.. A. Tschugaef i a n d I . I . Tscherniaeff p r e p a r e d 
golden yellow platinous tetrcunminosulphatohydroxychloroplatinate, [Pt(NH3)4]2-
(SO4)(PtCl4)J4(OH)2 , b y t h e a c t i o n of a m m o n i u m p e r s u l p h a t e o n M a g n u s ' sa l t . 
I t is d e c o m p o s e d b y w a s h i n g w i t h w a t e r a t o r d i n a r y t e m p . ; t h e d r y s a l t ox id izes 
a lcohol t o a l d e h y d e ; a n d fo rms a s t ab l e c o m p l e x w i t h p y r i d i n e . K . A. J e n s e n 
m e a s u r e d t h e d ipole m o m e n t of p la t inous e thy l su lph inosu lphate , P t S 0 4 { ( C 2 H 5 ) S } 2 . 

P. T. Cleve prepared platinic dibromotetramminosulphate, [Pt (NH 3 ) 4Br 2 ]S0 4 , 
b y a d d i n g b r o m i n e t o a h o t cone . soln. of p l a t i n o u s t e t r a m m i n o s u l p h a t e . T h e 
l emon-ye l low p r i s m s a r e spa r ing ly soluble in w a t e r ; s i lver s u l p h a t e p r e c i p i t a t e s 
all t h e b r o m i n e , fo rming [ P t ( N H 3 ) 4 ( 0 H ) ( S 0 4 ) ] 2 S 0 4 . 3 H 2 0 , a n d w i t h one m o l a r 
proportion of bromine, there is formed platinic bromosulphatotetramminosulpnate, 
l P t ( N H 3 ) 4 I 3 r ( S 0 4 ) ] 2 S 0 4 . H 2 0 , in su lphur -ye l low needles , w h i c h a r e d e h y d r a t e d a t 
150°. T h e sa l t is freely soluble i n h o t w a t e r ; t w o - t h i r d s of t h e c o n t a i n e d s u l p h a t e 
is p r e c i p i t a t e d b y a soluble b a r i u m sa l t ; a n excess of s o d i u m b r o m i d e fo rms d i b r o -
m o t e t r a m m i n o b r o m i d e ; a n d hyd roch lo r i c ac id fo rms b r o m o c h l o r o t e t r a m m i n o -
ch lo r ide . P . T . Cleve p r e p a r e d p lat inic h y d r o x y s u l p h a t o t e t r a m n u n o b r o m i d e , 
[ P t ( N H ^ ) 4 ( O H ) ( S O 4 ) ] H r . 2 H 2 0 , in colourless or p a l e yel low p l a t e s , b y m i x i n g 
e q u i m o l a r p r o p o r t i o n s of b a r i u m b r o m i d e , a n d t h e co r r e spond ing s u l p h a t e ; filtering ; 
a n d e v a p o r a t i n g for c rys ta l l i za t ion . P . T . Cleve a lso p r e p a r e d p lat inic b r o m o -
su lphato tr iamminobromide , f P t ( N H 3 ) 3 ( S 0 4 ) B r J B r . H 2 0 , b y a d d i n g b r o m i n e t o 
p l a t i n o u s t r i a m m i n o s u l p h a t e . T h e ye l low needles dissolve in w a t e r , a n d lose ha l f a 
raol. of w a t e r a t 100° t o 110°. P . T . Cleve o b t a i n e d p lat inic d i b r o m o h e x a m m i n e - / z -
d iaminosu lphate , [ B r ( N H 3 ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 B r J ( S 0 4 ) 2 . 2 H 2 0 , b y t h e a c t i o n of 
su lphu r i c ac id on t h e c o r r e s p o n d i n g n i t r a t e . 

P . T . Cleve r e p o r t e d p lat in ic d i iodote tramminosu lphate , [ P t ( N H g ) 4 I 2 ] S O 4 , b y 
t h e ac t ion of t i n c t u r e of i od ine on p l a t i n o u s t e t r a m m i n o s u l p h a t e . T h e r h o m b i c , 
dul l red p r i s m s a re s p a r i n g l y so luble in w a t e r , a n d t h e a q . soln. is d e c o m p o s e d w h e n 
boiled. P . T . Cleve o b t a i n e d p lat inic hydroxy iodote tramminosu lphate , [ P t ( N H 3 ) 4 -
( O H ) I J S O 4 . H 2 O , b y t h e a c t i o n of h y d r o g e n d iox ide o n a soln. of p l a t i n o u s d i iodo-
t e t r ammino - /L t -d i im idosu lpha to t e t r amminop la t i n i t e . T h e r edd i sh b r o w n , oc t a 
h e d r a l c r y s t a l s a r e spa r ing ly soluble i n w a t e r ; b a r i u m ch lor ide p r e c i p i t a t e s all t h e 
s u l p h a t e f rom t h e a q . soln. P . T . Cleve p r e p a r e d p lat in ic di iodohexammino-/x , -
d iaminosu lphate , [ I ( N H 3 ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 I J ( S 0 4 ) 2 , b y t h e ac t ion of d i l . su lphu r i c 
ac id on t h e c o r r e s p o n d i n g n i t r a t e . O. Car lg ren a n d P . T . Cleve, a n d P . T. Cleve 
obtained platinic diiodohexammine-/x-diimidosulphatotetramminoplatinous sul
phate, [ l (NH 3 ) 3 Pt(NH) 2 Pt(NH 3 ) 3 I ]S0 4 . [Pt (NH 3 ) 4 ]S0 4 , by the action of sulphurous 
acid on t h e c o r r e s p o n d i n g n i t r a t e . T h e yel lowish c r y s t a l s a r e s p a r i n g l y soluble in 
boil ing w a t e r . B a r i u m chlor ide p r e c i p i t a t e s f rom t h e a q . soln. all t h e s u l p h a t e ; i t 
is so luble i n 3 pe r cen t , h y d r o g e n d iox ide f o r m i n g t h e h y d r o x y i o d o t e t r a m m i n o 
s u l p h a t e , e t c . ; d i l . h y d r o c h l o r i c ac id fo rms i o d o c h l o r o t e t r a m m i n o c h l o r i d e , e t c . ; 
a n d si lver n i t r a t e p r e c i p i t a t e s t h e iod ide . C. W . B l o m s t r a n d p r e p a r e d p lat inic 
sulphatodinitritotetrammine, [P t (NH 3 ) 4 (N0 2 ) 2 S0 4 ] . 

R EFEKENCES. 
1 H . Alexander , Ueber hydroxy!aminhaltige Platinbasen, Konigsberg, 1887 ; IAebig9s Ann., 

246. 246, 1888 ; J . J . Berzelius, jLehrbuch der Chemie, Dresden , 2 . i i , 946, 1826 ; C. B i r n b a u m , 
Ldebig's Ann., 139. 17O, 1 8 6 6 ; C. W . B loms t r and , Oervers. A/cad. Forh., 25 . 224, 1 8 6 9 ; Bull. 
Soc. Chim., (2), 13. 144, 1870 ; Ber., 2. 204, 1869 ; Journ. prakt. Chem., (2), 27 . 191, 1883 ; 
M. Blondel , Bull. Soc. Chim., (4), 7. 99, 1910 ; Ann. 'Chim. Phys., (8), 6. 125, 1905 ; Recherche* 
sur quelques combinaisons du plattne, Pa r i s , 1905 ; R . Bunsen , Liebig's Ann., 37 . 1, 1841 ; 42 . 
14, 1842 ; Taylor's Scient. Mem., 3 . 281 , 1843 ; O. Carlgren a n d P . T . Cleve, Oefvers. Akad. 
Forh., 47 . 305 , 1890 ; ZeAt. anorg. Chem., 1. 74, 1892 ; P . T . Cleve, Svenska Akad. Handl., 7 . 8, 
1868 ; 10. 9, 1872 ; Acta Upaala, 6. 5, 1866 ; E . D a v y , Phil. Trans., 110. 108, 1820 ; Phil. 
Mag., (1), 2O. 35O, 1 8 1 2 ; (1), 56 . 330. 1 8 2 0 ; Ann. Phil.. 15 . 297. J820 ; 16. 385, 1 8 2 0 ; 



PLATINUM 407 

»1. L>elepine, Compt. Rend., 150. 107, 191O ; Bull. Soc. Chim., (4), 7 . 103, 191O ; H . IX K. Drew 
a n d H . J . Tress , Journ. Chem. Soc., 1244, 1935 ; C. E n e b u s k e , Isunds Araakr., (2), 22 . 2, 1887 ; 
H . and A. Euler , Ber., 37. 2391 1904 ; N . W . Fischer , KaatnerJa~Arch., 14. 149, 1828 ; Quart. 
Journ. Science, 5 . 193, 1829 ; B . Gerdes , ZTeber die. bei Elektrolyae, dea carbaminaaurea und kohlen-
sauren Amnions mit Wechselstromen und Platinelektroden enatehenden Platinbaaen, Leipzig, 1882 ; 
Journ. prakt. Chem., (2), 26. 257, 1882 ; C. G e r h a r d t , Compt. Rend. Trav. Chim., 273, 1850 ; 
C. Gr imm, JLiebig a Ann., 99 . 85, 1856 ; A . A. Grin berg a n d B . V. P t i t s i n , Ann. lnat. Platine, 
9. 73 , 1932 ; J . Gros, Liebig a Ann., 27- 245, 1838 ; S. G. Hed in , Om pyridinena platinabaser, 
L<und, 1886 ; Lunda Araskr., (2), 22. 3 , 1887 ; F . Hoffmann, HydroxyhzmirihaUige Platinbaaen, 
Konigsbertf, 1 8 8 9 ; K . A. J e n s e n , Zeit. anorg. Chem., 221. 6, 1 9 3 4 ; 225. 97, 115, 1 9 3 5 ; 
A. R . KIien, Ueber die, Bindefeatigkeit der negativen Reate in den /Cobalt-, Chrom- und Platin-
ammoniaken, Zur ich , 1899 ; N . S. Kurnakoff, Journ. prakt. Chem., (2), 50. 489, 1894 ; (2), 5 1 . 
253, 1895 ; Journ. Muss. Phya. Chem. Soc., 25. 565, 1893 ; J . L a n g , Om nagra nya platinaoxydul-
foreningar, Upsa la , 1861 ; Journ. prakt. Chem., (1), 83 . 417, 1861 ; Srenaka Akad. IIandl., 5. 
5, 1865 ; J . von Liebig, Liiebig^s Ann., 28 . 37, 1837 ; A. L i t t o n a n d G. H . E . Schnede rmann , 
ib., 42 . 316, 1842 ; H . L o n d a h l , Isunds Araskr., (2), 27. 3 , 1891 ; M. Margules, Wied. Ann., 
65. 633, 1 8 9 8 ; 66. 540, 1 8 9 8 ; A. von Muss in-Puschkin , Journ. Mines, 15 . 195, J 934 ; 
A. E . Nordenskjo ld , Bihang. Svenska Akad. Handl., 2 . 2 , 1874 ; W . Pa lmae r , Ber., 22 . 15, 1889 ; 
J". P e t r e n , Om Platinasthylseleninforeningar, L u n d , 1 8 9 8 ; M. !Tyrone, Ann. Chim. Phya., (S), 
12. 193, 1844 ; (3), 16. 462, 1846 ; W . J . Pope a n d S. J . Peachey , Journ. Chem. Soc., 95 . 571 , 
1909 ; E. P ros t , Bull. Soc. Chim., (2), 46 . 168, 1 8 8 6 ; Bull. Acad. BeIg., (3), 11. 414, 1886 ; 
L. K a m b e r g , Zett. anorg. Chem., 83. 36 , 1913 ; Ber., 46 . 1696, 2353, 1913 ; A. Kccoura , Compt. 
Bend., 120. 1335, 1 8 9 5 ; 137. 189, 1 9 0 3 ; J . Reiset , Ann. Chim.. Phys., (S), 11 . 422 , 1844 ; 
E . RoBenbohm, Zeit. phys. Chem., 93 . 693 , 1919 ; A. Rosenheim a n d W . Hand le r , Ber., 59. B , 
1387, 1926 ; C. Rude l ius , Lunda Araakr., (2), 22. 19, 1887 ; R . Rue r , Zeit. phys. Chem., 44 . 95, 
1903 ; W . J . Sell a n d T . H . Easterf ield, Chem. News, 68. 223 , 1893 ; B. A. Rep., 731 , 1893 ; 
Q. Sella, Mem. Accad. Torino, 17. 347, 1858 ; A. P . Smirnoff, Helvetica Chim.. Acta, 3 . 177, 
1920 ; L. S iuchl ik , Ber., 37. 2913, 1 9 0 4 ; N . Ta rug i , Gazz. Chim. Hal., 36. i, 364, 1906 ; 
H . Topsoe , Sitzber. Akad. Wien. 66. 5 , 1872 ; I . I . Tscherniaeff, Ann. Inst. Platine, 11 . 55, 1933 ; 
1. 1. THcherniaeff a n d S. I . Chorunshenkoff, ib., 8. 83 , 1931 ; 1. I . Tscherniaeff a n d A. N . F e d o r o v a , 
ib., 8. 73, 1931 ; L . A. Tschugaeff a n d M. S. Grigorieff, Ber., 47 . 2451, 1914 ; Journ. Russ. 
Phys. Chem. Soc., 5 1 . 193, 1920 ; L . A. Tschugaeff a n d I . 1. THcherniaeff, Ann. Inst. Platine, 7. 
124, 1929 ; Zeit. anorg. Chem., 183. 159, 1929 ; Compt. Rend., 161. 792, 1915 ; L . A. Tschugaeff 
a n d N . Vladimiroff, ib., 160. 840, 1915 ; R . TJhlcnhuth, Licbig's Ann., 311. 121, 1900 ; 312. 235, 
1900 ; L . N . Vauque l in , Ann. Chim. Phys., (2), 5 . 26O, 1817 ; C. Wel tz icn, IAehtg'* Ann., 97. 
27, 1 8 5 6 ; A. Werner , Zett. anorg. Chem., 2 1 . 236, 1 8 9 9 ; Ber., 40 . 4095, 1 9 0 7 ; L. Wohler 
a n d W . F r e y , Zeit. Elektrochem., 15 . 133, 1909 ; H . Wol f ram, Ueber aethylamrnhahtge Platin-
basen, Konigsberg , 1900 ; A. W u r t z , Ann. Chim. Phys., (3), 30. 487, 1850. 

§ 29. The Platinum Carbonates 
N o p l a t i n u m c a r b o n a t e s h a v e b e e n p r e p a r e d , b u t s o m e c o m p l e x c a r b o n a t e s a r e 

k n o w n . J . R e i s e t 1 o b t a i n e d p la t inous t e t r a m m i n o c a r b o n a t e LPt(NII^) 4 ] C O a . H 2 0 , 
b y t h e a c t i o n of a t m . c a r b o n d iox ide on a aoln. of t h e c o r r e s p o n d i n g h y d r o x i d e ; 
a n d M. P e y r o n e , b y t h e a c t i o n of p o t a s s i u m c a r b o n a t e o n t h e c o r r e s p o n d i n g ch lor ide 
a t 40° t o 50° . H y s a t u r a t i n g a soln . of t h e h y d r o x i d e w i t h c a r b o n d iox ide , J . Re i se t 
obtained platinous tetramminohydrocarbonate, [Pt(NH 3) 4](HC0 4) 2 , as a white, 
c rys t a l l i ne p o w d e r which is n o t d e c o m p o s e d a t 120°. W h e n t h i s sa l t is boi led wi th 
w a t e r t h e r e is f o rmed p la t inous t e t r a m m i n o c a r b o n a t o h y d r o c a r b o n a t e , [ P t ( N H 3 ) 4 | -
CO3 . [ P t ( N H 3 ) 4 ] ( HCO 3 ) 2 , a s a w h i t e c rys t a l l i ne p o w d e r wh ich beg ins t o 
d e c o m p o s e a t 200° . B . Ge rdes o b t a i n e d p lat in ic d ihydroxyheptamminote tracar -
bonate , P t 2 ( N H 3 ) 7 ( O H ) 2 ( H C 0 3 ) 4 , b y e lec t ro lyz ing , w i t h a n a l t e r n a t i n g c u r r e n t , for 
some h o u r s , soln. of a m m o n i u m c a r b o n a t e w i t h p l a t i n u m e lec t rodes , a t 40° t o 50°, 
a n d cool ing . S. G. H e d i n d e s c r i b e d p la t inous quaterpyr id inete tramni inocar-
bonatohydrocarbonate , [ P t ( C 5 H 5 N ) 4 C 0 3 . P t ( N H s ) 4 ] ( H C 0 3 ) 2 . 1 6 H 2 0 , b y t r e a t i n g t h e 
s u l p h a t e w i t h b a r i u m h y d r o x i d e , a n d pas s ing c a r b o n d i o x i d e i n t o the? filtered soln. 
C rys t a l s a r e o b t a i n e d b y e v a p o r a t i o n on t h e w a t e r - b a t h . T h e hexadecahydrate 
a t 70° pa s se s i n t o t h e tetrahydrate, wh i ch d e c o m p o s e s a s m o r e w a t e r is d r i v e n off. 
8 . G. H e d i n p r e p a r e d p la t inous carbonatobispyridine , [ P t ( C 5 H 5 N ) 2 C O 3 J ; a n d 
C. Enebuske, platinous carbonatobismethylsulphine, LPt{(CH3)2S}2C03]. 

B . G e r d e s o b t a i n e d p lat in ic h e x a m m i n o c a r b o n a t e , [ P t ( N H 3 ) 6 ] ( C 0 3 ) 2 , b y e lec t ro
lyz ing w i t h a n a l t e r n a t i n g c u r r e n t a n ice-cold soln. of a m m o n i u m c a r b o n a t e , 
a n d , a f te r 12 h r s . , filtering off t h e w h i t e depos i t , w a s h i n g i t w i t h cold w a t e r , d i s -
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so lv ing i t in di l . soda lye , d i l u t i ng t h e soln. w i t h w a t e r a n d t h e n s a t u r a t i n g i t w i t h 
c a r b o n d iox ide ; a n d b y t r e a t i n g a soln. of t h e c o r r e s p o n d i n g ch lor ide w i t h s o d i u m 
c a r b o n a t e . T h e w h i t e powder , cons i s t ing of o c t a h e d r a l c ry s t a l s , is inso luble in 
w a t e r . L . A . Tschugaeff, a n d L . A . Tschugaeff a n d N . VladimirofE p r e p a r e d p lat inic 
ch loropentamminocarbonate , [P t (NH 3 ) 5 C11 2 (C0 3 )3 . M. R a e w s k y p r e p a r e d p lat inic 
hydroxych lorote tramminocarbonate , [P t (NHa) 4 (OH)ClJCO 3 -HgO, b y t r e a t i n g t h e 
c o r r e s p o n d i n g n i t r a t e w i t h a m m o n i u m c a r b o n a t e , a n d a l lowing t h e m i x t u r e t o 
s t a n d for 24 h r s . T h e caseous p r e c i p i t a t e b e c o m e s c rys t a l l i ne if t h e soln . is boi led . 
P . T . CIeve used s o d i u m c a r b o n a t e a s p r e c i p i t a n t . T h e w h i t e o r p a l e ye l low, 
p r i s m a t i c c r y s t a l s d e c o m p o s e a t 140° t o 150°. P . T . Cleve p r e p a r e d p lat inic 
chlorocarbonatotetramminocarbonate, [Pt(NH3)4Cl(C03)]2C03 , by adding platinic 
d i c h l o r o t e t r a m m i n o n i t r a t e t o a boi l ing soln. of a m m o n i u m c a r b o n a t e . T h e w h i t e 
p o w d e r decomposes w h e n h e a t e d w i t h o u t d e t o n a t i o n . I t d issolves in n i t r i c ac id -with 
t h e evo lu t i on of c a r b o n d iox ide . P . T. Cleve also p r e p a r e d p lat inic b r o m o c a r b o n a t o -
t e t ramminocarbonate , [P t (NHg) 4 Br(CO 3 ) I 2 CO 3 . 2H 2 O, in a n ana logous w a y . T h e 
c rys ta l l ine p o w d e r loses a m m o n i a a t 140°, a n d a t a h ighe r t e m p , d e c o m p o s e s w i t h 
a hiss ing noise . Hi. A . Tschugaeff a n d W . Chlop in o b t a i n e d p lat inic h y d r o x y -
p e n t a m m i n o c a r b o n a t e , [ P t ( N H 3 ) 5 ( O H ) J2(CC3)3 , b y t h e a c t i o n of ozone o n a m i x t u r e 
of a m m o n i a , a m m o n i u m c a r b o n a t e , a n d p l a t i n o u s c i s -d i ch lo rod iammine . 

K . A. H o f m a n n p r e p a r e d p la t inous t h iocarb on at od iammin e , LPt(NH3)J2CS3], b y 
c rys t a l l i za t ion f rom a m i x t u r e of p o t a s s i u m c h l o r o p l a t i n i t e , cone , a m m o n i a , a n d 
c a r b o n d i su lph ide . I n v a c u o , ove r su lphur i c ac id , t h e s a l t becomes a n h y d r o u s . 
T h e r ed needles a r e inso luble in w a t e r , a q . a m m o n i a , or soda lye a t o r d i n a r y t e m p . , 
b u t w h e n h e a t e d , w i t h t h e t w o l a t t e r , t h e r e is f o rmed a p a l e redd i sh-ye l low l iqu id . 
A soln. of s o d i u m n i t r o p r u s s i d e g ives n o co lou ra t i on w h e n di l . soda lye is a d d e d ; 
a n d w h e n boi led w i t h m e t h y l iod ide , n o m e r c a p t a n or m e t h y l s u l p h i n e is fo rmed . 
Red needles of platinous dichlorotetramminothiocarbonate, [Pt(NH3) 2C12]. 
[P t (NHg) 2 CS 2 J , were a lso p r e p a r e d . A m i x t u r e of a m m o n i u m ch lo rop l a t i n i t e , a q . 
a m m o n i a , a n d c a r b o n d i su lph ide a lso furnishes b l ack c ry s t a l s of p la t inous a m m i n o -
th iocarbonate , [ P t ( N H 3 ) C 2 S 5 J 2 , w h i c h is so luble in soda lye . 
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§ 30. The Platinum Nitrates 
P . T . Cleve x t r e a t e d p l a t i n o u s t e t r a m m i n o s u b h y d r o x i d e , P t 2 ( N H 3 ) 4 ( O H ) 2 , 

wi th dil . n i t r i c acid , a n d o b t a i n e d a b lack , a m o r p h o u s m a s s of p l a t i n u m t e t r a m m i n o -
subnitrate , 2 P t N 0 3 . 4 N H 3 , or P t 2 (NHg) 4 (NOg) 2 . I t exp lodes s t r o n g l y w h e n h e a t e d . 

J . J . Berzel ius sa id t h a t some p la t inous n i trate , P t ( N O g ) 2 , is fo rmed w h e n t h e 
greenish b r o w n soln. of h y d r a t e d p l a t i n o u s ox ide i n di l . n i t r i c ac id is e v a p o r a t e d t o 
d r y n e s s ; b u t some p la t in i c n i t r a t e is f o rmed a t t h e s a m e t i m e , a n d t h i s t h e m o r e , 
t h e g r e a t e r t h e excess of n i t r i c ac id e m p l o y e d . J . R e i s e t c rys ta l l i zed p l a t i n o u s 
te tramminoni trate , [ P t ( N H 3 ) 4 l ( N 0 3 ) 2 , f rom t h e filtrate o b t a i n e d f rom m i x e d soln . 
of t h e co r r e spond ing chlor ide a n d s i lver n i t r a t e ; M. P e y r o n e o b t a i n e d i t b y m i x i n g 
t h e co r r e spond ing ch lo rop la t in i t e w i t h n i t r i c ac id , a n d P . T . Cleve, b y m i x i n g i t w i t h 
s i lver n i t r a t e ; a n d B . Gerdes , b y e lec t ro lyz ing w i t h a n a l t e r n a t i n g c u r r e n t a so ln . 
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of a m m o n i u m c a r b o n a t e w i t h p l a t i n u m e lec t rodes , a t 40° t o 50° , e v a p o r a t i n g t h e 
n i t r a t e , p r e c i p i t a t i n g w i t h a b s o l u t e a lcohol , a n d pu r i fy ing b y d i s so lu t ion in w a t e r 
a n d p r e c i p i t a t i o n w i t h a lcohol . T h e sa l t a p p e a r s i n colour less needles , o r m o n o -
clinic p r i s m s , wh ich , a c c o r d i n g t o Q. Sella, a n d A. E . N o r d e n s k j d l d , h a v e t h e 
ax ia l r a t i o s a : b : c = l - 3 5 4 9 : 1 : 1-0177, a n d / 3 = 1 1 2 ° 4 9 ' , t h e ( H O ) - a n d (101)-
c leavages a r e c o m p l e t e ; t h e (OOl)-cleavage is i n c o m p l e t e . T h e sa l t beg ins t o lose 
we igh t a t 200°, a n d i t d e t o n a t e s l ike g u n p o w d e r a t h i g h e r t e m p . M. P e y r o n e 
o b s e r v e d t h a t 100 p a r t s of boi l ing w a t e r d issolve a b o u t 10 p a r t s of sa l t , a n d J . R e i s e t 
a d d e d t h a t t h e a q . soln. is n e u t r a l . B . Ge rdes o b s e r v e d t h a t w a t e r c o n v e r t s t h e sa l t 
i n t o p l a t i n i c h y d r o x y n i t r a t o t e t r a m m i n o n i t r a t e ; ch lor ine , b r o m i n e , or iod ine fo rms t h e 
c o r r e s p o n d i n g p l a t i n i c h a l o g e n o - n i t r a t e , [P t (NHs) 4 X 2 ] (NO 3 )O ; n i t r i c acid c o n t a i n 
ing n i t r o g e n t r i o x i d e g ives s k y - b l u e o c t a h e d r a l c r y s t a l s of p l a t i n i c d i n i t r i t o t e t r a m -
m i n o n i t r a t e ; a n d M. P e y r o n e , t h a t w h e n t h e s a l t is bo i led w i t h n i t r i c ac id a n d 
a lcohol , a ye l lowish w h i t e , inso lub le p r e c i p i t a t e is fo rmed , a n d fumes a r e g i v e n off 
wh ich exc i t e t e a r s a n d affect t h e o l f ac to ry o r g a n , a n d w h e n c o n d e n s e d b y cool
ing w i t h a so ln . of t h e u n d e c o m p o s e d sa l t i n n i t r i c ac id , a b lue s u b s t a n c e is 
o b t a i n e d . 

P . T. Cleve obtained platinous nitratotriamminonitrate, LPt(NHs)3NO3I-
N O 3 - H 2 O , f rom a soln. of t h e c o r r e s p o n d i n g c h l o r o t r i a m m i n o c h l o r o p l a t i n i t e a n d 
s i lver n i t r a t e . T h e w h i t e , o r pa l e yel low, c rys t a l l i ne m a s s d e c o m p o s e s v io l en t ly 
w h e n h e a t e d ; a n d b r o m i n e fo rms p l a t i n i c b r o m o d i n i t r a t o t r i a m m i n o b r o m i d e . 
A. W e r n e r s t a t e d t h a t h y d r o c h l o r i c ac id p r o d u c e s p l a t i n o u s c h l o r o t r i a m m i n o -
ch lor ide ; a n d p o t a s s i u m ch lo rop l a t i n i t e , p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e . 

J . Reiset prepared platinous trajis-dinitratodiammine, [Pt(NH3) 2 (N0 3 ) 2 | , by 
t h e a c t i o n of s i lver n i t r a t e o n a soln . of t h e t r a n s - d i i o d o d i a m m i n e — P . T . Cleve 
used t h e d i c h l o r o d i a m m i n e , i n w h i c h case , a d d e d L . R a m b e r g , t h e p r o d u c t is a l w a y s 
c o n t a m i n a t e d w i t h ch lo r ide . T h e p a l e ye l low, c ry s t a l l i ne m a s s d e c o m p o s e s w h e n 
h e a t e d . P . T . Cleve found t h a t t h e s a l t d issolves s lowly in w a r m w a t e r , a n d J . Re i se t 
a d d e d t h a t t h e a q . soln. r e a c t s ac id ic . P . T . Cleve o b s e r v e d t h a t ch lor ine , a n d a q u a 
reg ia c o n v e r t t h e sa l t i n t o p l a t i n i c t e t r a c h l o r o d i a m m i n e ; 3. Re i se t , t h a t a m m o n i a 
c o n v e r t s i t i n t o p l a t i n o u s t e t r a m m i n o n i t r a t e ; a n d P . T . Cleve, t h a t w i t h t h e v a p o u r 
of h y p o n i t r o u s ac id , t h e soln . b e c o m e s b lue , a n d fo rms d i n i t r i t o t e t r a m m i n e . 
Li. R a m b e r g s tud i ed t h e e v o l u t i o n of a m m o n i a w h e n h e a t e d w i t h s o d i u m h y d r o x i d e . 
P . T . Cleve o b s e r v e d t h a t ferric ch lo r ide is r e d u c e d t o fe r rous ch lor ide ; p o t a s s i u m 
fe r rocyan ide g ives a g r e e n c o l o u r a t i o n i n a few h o u r s , a n d p o t a s s i u m fe r r i cyan ide , 
a b r o w n i s h - r e d c o l o u r a t i o n ; s o d i u m h y d r o p h o s p h a t e g ives a pa l e ye l low, c rys ta l l ine 
p r e c i p i t a t e ; p o t a s s i u m c h r o m a t e a n d d i c h r o m a t e , d a r k b r o w n p r e c i p i t a t e s ; a n d 
s o d i u m c h l o r o p l a t i n a t e , a d a r k b r o w n soln. , a n d a p r e c i p i t a t e of p l a t i n i c t e t r a 
c h l o r o d i a m m i n e . P . T . Cleve a lso p r e p a r e d p l a t i n o u s c is-<l initratodiammine in a n 
a n a l o g o u s m a n n e r . R . U h l e n h u t h desc r ibed p l a t i n o u s t e t w d i y d r o x y l a m i n e n i t r a t e , 
[ P t ( N H 2 O H ) 4 J ( N O g ) 2 , p r e p a r e d i n colour less need les , b y t h e a c t i o n of di l . n i t r i c 
ac id o n t h e h y d r o x i d e . F . H o f f m a n n p r e p a r e d p l a t i n o u s d i h y d r o x y l a m i n e d i a m -
minon i t ra te , [ P t ( N H 3 ) 2 ( N H 2 O H ) 2 J ( N 0 3 ) 2 , b y t h e a c t i o n of b a r i u m n i t r a t e o n t h e 
c i s - su lpha te . 

A. Hantzsch and F . Rosenbla t t described platinous quatermethylaminonitrate, 
fPt.(CH8NH a)4 l(N08)8 . F . G. Mann, platinous bis-/3-methyldimethylenediaminonitrate, 
[Pt{CH(CH8)(CH8 .NH,)8}8 l (NO s)2 . H . Wolffram, and A. Johnsen, platinous quaterethyl-
aminenitrate, [P t (C 8 H 6 NH 8 ) 4 ] (N0 8 ) 8 ; F . T. Cleve, platinous bisethylaminediamminonitrate, 
[Ft(C aH„NH a) a(NH 3) a ; i (N0 3) a , a n d platinous trans-bisanilinediamminonitrate, [Pt (NH 8 ) , -
(C eH 6NH a ) a ] (NO a ) a , and platinous eis-bisanilinediamminonitrate ; L. A. Tschugaeff and 
W. SokolofE; platinous bispropylenediamlnenitrate, LFt{C3H6(NH2)a}a](N03)a , from 
a-propylenediarnine ; S. O. Hedin , platinous quaterpyridinenitrate, TFt(C6H5N)4J(NOa)2 ; 
platinous quaterpyridinehydronitrate, [Ft (C 5 H B N) 4 ] (NO a ) a .2HN0 3 ; platinous trans-dinitrito-
bispyridine, [Ft(C 6HBN) a(NO a) a] ; also platinous cis-dtnitritobispyridlne. L. Ramberg, platinous 
nltratoethyltblogiycolatodiammine, [Ft(NH3) a(N03)(CO a .CH a .S.C aHB)J ; O. T. Morgan and 
F . H . Burstal l obtained a complex with dipyridyl. 

C. Enebuske described platinous quatermethylsulphlnenitrate, [Pt{(CH8)8S}4l(NOs)2, 
and platinous quaterethylselenine, LFM(C8H6) aSe}4](NOs)a ; platinous dinitratobismethylsul-
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phine, LI*t{(CH a) gS} a(N0 8) 8] ; J . Potren, C. W . B lomstrand , a n d H . Londahl , platinous trans-
dinitratobisethylsulphine, | P t ( ( C 8 H 6 ) 2 S } 8 ( N 0 8 ) a ] , a n d platinous eis-dinitratobisethylsulphlne ; 
H . Londahl , platinous nltratotrisethylsulphlnenitrate, [ P t ( ( C 8 H 8 ) 8 S } 8 ( N 0 8 ) ] N 0 8 ; C. Rnde l ius , 
platinoustrans-dlnltratopropylsulphine, | P t ( ( C 3 H 7 ) 8 S } 8 ( N O s ) 8 ] , a n d platinous cls-dinltratopropyl-
sulphine ; w i t h normal , and iso-propyl ; a n d platinous trans-hydroxynitratopropylsulphine, 
I P t { (C a H 7 ) 2 S} t (OH)(N0 3 )J . K . A. J e n s e n s tud ied t h e dipole m o m e n t s of t h e s e sa l t s . 
M. Weibul l , and H . Londahl , platinous trans-dinitratobutylsulphine, r P t { ( C 4 H 8 ) 8 S } 8 ( N 0 8 ) a ] , 
a n d platinous cis-dinitratobutylsulphine, wi th normal a n d i s o - b u t y l . ; N . S. Kumakof f , platinous 
quaterthiocarbamldonitrate, | P t { C S ( M U 8 ) 8 } 4 1 ( N 0 8 ) a ; J . P e t r e n , platinous dinitratobis-
ethylselenine, | P t { ( C 2 H 8 ) a S o } s ( N 0 8 ) 8 l , platinous dinitratopyridineethylselenine, [ P t ( C 6 H 6 N ) -
((CaH6)2Se}(Kro3)aJ, and platinousdinitratoethylsulphinethylsolenine,[Pt{(CaH:6)aS>{(CaH6)aSe}-
(NOa)8J; a n d M. L.ondah.1, platinous hydroxynltratobisbenzylsulphlne, [ P t { ( C e H 6 C H 8 ) , S } 8 ( O H ) -
(NO3)I , a n d platinous dlnitratoethylenedisulphine, [ P t ( ( C 2 H 4 ) a S 8 } ( N 0 8 ) 8 ] ; a n d L . R a m b e r g , 
platinous nitratoetbylthloglycocolatoammine, [ P t ( N H 3 ) ( C 0 8 . C H 8 . S . C 8 H B ) ( N 0 3 ) ] . 

JC. A. J e n s e n s tudied trans- platinous dinitratoblstrlethylphosphine, f P t { ( C 2 H 6 ) 3 P } a ( N O s ) 8 ] . 
P. Sohutzenberger a n d C. F o n t a i n e descr ibed platinous dinitratoethylphosphite, 
I Pt (P(OC 2 He) 8 ) (NOa) 8 ] , platinous hydroxynltratosilverphosphite, [ P t ( P ( O A g ) 3 ) ( N O 8 ) ( O P ( O H ) -
(OAg)) ] , assoc iated w i t h [ P t ( P ( O A g ) 3 ) C l ( O P ( O H ) ( O A g ) ) ] ; a n d platinous dinitratoethyl
phosphite, L P t ( P ( O C a H 6 ) 3 } ( N 0 3 ) a ] 2 ; R . B u n s e n , platinous dinitratoxycacodyl, [Pt (As 2 (CHg) 4 O)-
N 0 3 ) 2 ] ; a n d L. A. TschugaefE a n d co-workers ; platinous dihydrazinoetoethylcarbyl-
aminonitrate, [ ( C 2 H 6 . N C ) 4 P t ( N a H 8 ) 2 P t ( C a H 6 . N C ) 4 ] ( N 0 3 ) a . 2 H 2 0 . 

J . Petren described platinous chloronitratobisethylselenine, [Pt{(C2H5)2Se}2-
Cl(NO3)] ; platinous chloronitratoethylsulphinethylselenine, [Pt{(C2H5)2S}-
{(C2H5)2Se}Cl(N03)] ; JL. Ramberg, platinous nitratoethylthiolaeetatodiammine, 
Pt(NHa)2(NO3)(CO2 .OH2 .8.C2H5); platinous nitratoethylthiolacetatomonammine, 
Pt(NII3)(NO3)(CO2-CH2-S-C2H5) ; sodium dinitratobisethylthiolacetatoplatinite, 
Pt(NOg)2(CO2Na.CH2.S.CoH5)o; and platinous trans-diiutratobisethylthiolacetato-
d i a m m i n e , P t ( N H 3 ) 2 ( N 0 3 ) 2 ( C 6 2 . C H 2 . S . C 2 H 5 ) 2 . H 2 0 ; and P . Schiitzenberger and 
C Fontaine, platinous chloronitratoethylphosphate, [Pt(PO(OC2Hg)3)Cl(NO3)J2. 

E . Prost obtained a basic salt p lat inos ic oxyni tra te , 3 P t O 2 . P t ( N 0 3 ) 2 . 5 H 2 O , by 
evaporating a soln. of hydrated platinic oxide in cone, nitric acid. The red mass is 
insoluble in water. P . T. Cleve's products m a y be platinosic compounds : p lat inos ic 
dihydroxyhexammino-vu-diamidonitrate, [ (OH)(NH 3) 3Pt(NH 2) 2Pt(NH 3) 3(OH)]-
( N 0 3 ) 4 . 2 H 2 O obtained b y the act ion of silver nitrate on a boil ing soln. of \I(NH3)3-
P t ( N H 2 ) 2 P t ) N H 3 ) 3 I ] ( N 0 3 ) 4 ; or b y crystal l ization from [ ( N 0 3 ) ( N H 3 ) 3 P t ( N H 2 ) 2 -
Pt(NH 3 J 3 (NO 3 ) 1(NOg)4.4H2O. The white , crystall ine dihydrate becomes anhydrous 
at 100° ; and it detonates like gunpowder if heated t o a higher t e m p . I t is 
sparingly soluble in cold water b u t soluble in hot water. Hydrochloric acid con
verts i t in to the dihydroxychloride ; and sulphuric acid, into the d ihydroxysulphate , 
potass ium iodide and bromide, and a m m o n i u m oxalate g ive precipitates. If t h e 
salt be boiled with nitric acid, there is formed plat inos ic n i tratohexamminO-/x-
diamidonitrate , [ ( N 0 3 ) ( N H 3 ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 ( N 0 3 ) ] ( N 0 3 ) 4 . 4 H 2 0 . Water re
produces the original salt. The tetrahydrate becomes anhydrous a t 100°. Bromine 
converts i t into plat inos ic dibromohexammino-;Li-djamidonitrate , [Br (NH 3 ) 3 -
P t ( N H 2 ) 2 P t ( N H 3 ) 3 B r ] ( N 0 3 ) 4 . 2 H 2 0 ; and with iodine, p lat inos ic d i i o d o h e x a m m i n o -
^-d iamidoni tra te , [ I ( N H 3 ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 I J ( N 0 3 ) 4 . 3 ( o r 4 ) H 2 0 . The pale orange 
crystals become anhydrous a t 100°, and detonate at a higher t e m p . If the dibrom-
salt is treated with an excess of ammonia , there is formed p lat inos ic d i b r o m o -
hexammino- /x -d i imidoni trate , [ B r ( N H 3 ) 3 P t ( N H ) 2 P t ( N H 3 ) 3 B r J ( N 0 3 ) 4 ; a n d if 
a boiling soln. of platinic di iodotetramminonitrate be treated wi th a n excess 
of ammonia, platinosic diiodohexajnmino-/z-diimidonitrate, [ I (NH 3 ) 3 Pt(NH) 2 -
P t ( N H 3 ) 3 I l ( N 0 3 ) 4 , is formed. 

J . J . Berzelius obtained a soln. of plat inic n i trate , P t (NO a ) 4 , b y dissolving 
hydrated platinic oxide in nitric acid ; b y decompos ing a soln. of platinic sulphate 
w i th an eq. quant i ty of barium nitrate and filtering ; and by adding potass ium 
nitrate t o a soln. of platinic chloride as long as potass ium chloroplatinate is deposi ted 
—there is some doubt about the third process. W h e n the dark brown l iquid is 
evaporated , i t forms a l iquid of t h e consis tency of honey , and i t is part ial ly soluble 
in water leaving as a residue a basic nitrate. L . Wohler electrolyzed a nitric acid 
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soln. of p l a t in i c n i t r a t e a n d o b t a i n e d o n t h e p l a t i n u m a n o d e a n ochre-yel low film, 
so luble i n h y d r o c h l o r i c a n d s u l p h u r o u s ac ids , b u t inso lub le in di l . n i t r i c a n d su lphur i c 
ac ids . I t h a s a n ac id ic r e a c t i o n t o w a r d s l i t m u s . T h e d e p o s i t is a bas ic p l a t in i c 
n i t r a t e . E . Koefoed r e p o r t e d p lat inic i i i trosyltetrarnrninohydronitrate, P t ( N H g ) 4 -
(NO)(NO3)4:HNO3 . 

B . Ge rdes o b t a i n e d p lat in ic h e x a m m i n o n i t r a t e , [ P t ( N H g ) 6 ] (N0 3 ) 4 , by t h e a c t i o n 
of n i t r i c ac id o n t h e c a r b o n a t e . T h e colour less need les a r e easi ly so luble in w a t e r . 
I . I . Tscherniaeff a n d S. I . Chorunshenkoff s t u d i e d t h e ion iza t ion c o n s t a n t s . 
A. W e r n e r a n d A. Miola t i m e a s u r e d t h e e lec t r ica l c o n d u c t i v i t y of p lat inic d in i tra-
to te t ramminon i t ra te , [P t (NHa) 4 (NOg) 2 I (NOa) 2 . W . Odl ing , C. G e r h a r d t , and 
P . T . Cleve desc r ibed p lat in ic t e t ran i t ra tod iammine , [P t (NHg) 2 (NOg) 4 ] , p r e p a r e d 
b y t h e a c t i o n of an excess of n i t r i c ac id o n t h e d i h y d r o x y d i n i t r a t o d i a m m i n e . 
T h e colour less or pa l e ye l low p o w d e r cons is t s of p r i s m s , inso lub le in cold w a t e r , 
s p a r i n g l y so luble i n h o t w a t e r , a n d freely soluble in w a t e r acidified w i t h n i t r i c 
ac id ; t h e sa l t c rys ta l l i zes u n c h a n g e d from a cool ing, h o t , aq.. soln. W a r m h y d r o 
chlor ic ac id , a n d a bo i l ing soln . of p o t a s s i u m ch lo r ide fo rm t h e t e t r a c h l o r i d e . 
P . T . Cleve Obta ined p lat in ic t r ihydroxyni tra tod iammine , [ P t ( N H g ) 2 ( O H ) 3 ( N O 3 ) J , 
b y boi l ing a soln. of t h e c i s - t e t r a c h l o r o d i a m m i n e w i t h s i lver n i t r a t e ; a n d a d d i n g 
alcohol t o t n e f i l t ra te . T h e ye l lowish w h i t e , a m o r p h o u s p r e c i p i t a t e is so luble in 
w a t e r . C. G e r h a r d t , W . Odl ing , T . B e r g m a n , a n d P . T . Cleve desc r ibed p lat inic 
trans-dihydroxydinitratodiammine, [Pt(NHg)2(OH)2(NOg)2], prepared by the 
ac t ion of a m m o n i a on p l a t i n i c n i t r a t e ; a n d b y boi l ing t h e t e t r a c h l o r o d i a m m i n e 
w i t h s i lver n i t r a t e . T h e ye l lowish-whi te p o w d e r , cons i s t ing of r h o m b i c or h e x a g o n a l 
p l a t e s , is s p a r i n g l y soluble in cold w a t e r , a n d so luble in ho t w a t e r . T h e a q . soln. 
r e d d e n s l i t m u s . H y d r o c h l o r i c ac id p r e c i p i t a t e s t h e t e t r a c h l o r o - s a l t f rom a w a r m 
soln. ; p o t a s s i u m d i c h r o m a t e g ives a c i n n a b a r - r e d p r e c i p i t a t e . C. G e r h a r d t , 
W . Odl ing , a n d O. Car lgren a n d P . T . Cleve desc r ibed p lat inic d i h y d r o x y t e t r a m m i n o -
ni trate , [ P t ( N H 3 ) 4 ( O H ) 2 ] ( N O s ) 2 , t o be fo rmed b y boi l ing t h e h y d r o x y n i t r a t o -
t e t r a m m i n e w i t h a m m o n i a ; b y t h e ac t ion of h y d r o g e n d iox ide o n p l a t i n o u s 
t e t r a m m i n o n i t r a t c ; a n d b y t h e a c t i o n of b a r i u m n i t r a t e on t h e c o r r e s p o n d i n g 
s u l p h a t e . T h e w h i t e p o w d e r cons i s t s of r h o m b i c p l a t e s . T h e sa l t d e t o n a t e s w h e n 
h e a t e d v igorous ly . T h e sa l t is s p a r i n g l y so luble in cold w a t e r b u t m o r e soluble in 
h o t w a t e r — O . Car lg ren a n d P . T . Cleve sa id t h a t 100 p a r t s of cold w a t e r d issolve 
0-29 p a r t of sa l t , a n d boi l ing w a t e r 2*63 p a r t s . A . W e r n e r o b t a i n e d n o a q u o - s a l t 
b y t r i t u r a t i n g i t w i t h n i t r i c ac id . C. G e r h a r d t sa id t h a t s u l p h u r i c ac id t u r n s t h e d r y 
sa l t b lue , a n d r e d n i t r o u s fumes a r e evo lved . T h e soln . g ives w h i t e p r e c i p i t a t e s w i t h 
a m m o n i u m o x a l a t e , s o d i u m h y d r o p h o s p h a t e , a n d s o d i u m c a r b o n a t e ; n o p r e c i p i t a t e 
is f o rmed w i t h a m m o n i u m ch lor ide ; a n d h y d r o c h l o r i c ac id p r e c i p i t a t e s d ich loro-
t e t r a m m i n o c h l o r i d e . C. G e r h a r d t , W . Odl ing , C. W . B l o m s t r a n d , a n d P . T. Cleve 
described platinic hydroxyiiitratotetramminonitrate, [Pt(NH3)4(OH)(N03)l(N03)2 , 
p r e p a r e d b y w a r m i n g p l a t i n o u s t e t r a m m i n o s u l p h a t e or n i t r a t e w i t h cone , n i t r i c 
ac id ; b y boi l ing p l a t i n i c d i i o d o t e t r a m m i n o n i t r a t e w i t h s i lver n i t r a t e , or, accord ing 
t o B . Gerdes , b y t h e a c t i o n of cold w a t e r o n t h e d i n i t r i t o t e t r a m m i n o n i t r a t e . T h e 
w h i t e c r y s t a l s d e c o m p o s e w i t h d e t o n a t i o n w h e n h e a t e d . T h e sa l t is spa r ing ly 
so lub le in cold w a t e r , eas i ly so lub le in h o t w a t e r , a n d less soluble in n i t r i c ac id . 
H y d r o c h l o r i c ac id s lowly fo rms d i c h l o r o t e t r a m m i n o n i t r a t e • a m m o n i u m chlor ide 
gives n o p r e c i p i t a t e ; cone , s u l p h u r i c ac id fo rms s u l p h a t o t e t r a m m i n o s u l p h a t e ; 
n i t r i c ac id g ives a w h i t e p r e c i p i t a t e ; n e i t h e r p o t a s h lye n o r a q . a m m o n i a g ives a 
p r e c i p i t a t e i n s a t . so ln . ; a q . a m m o n i a fo rms d i h y d r o x y t e t r a m m i n o n i t r a t e ; 
a m m o n i u m c a r b o n a t e f o r m s c a r b o n a t o n i t r a t o t e t r a m m i n o c a r b o n a t e ; a m m o n i u m 
o x a l a t e g ives a w h i t e p r e c i p i t a t e ; s o d i u m p h o s p h a t e fo rms p h o s p h a t o t e t r a m m i n o -
n i t r a t e ; p o t a s s i u m d i c h r o m a t e fo rms d i n i t r a t o t e t r a m m i n e d i c h r o m a t e ; p o t a s s i u m 
c h r o m a t e g ives a ye l low p r e c i p i t a t e . P . T . Cleve p r e p a r e d p lat in ic d ihydroxyni tra to -
tx iamminoni tra te , [ P t ( N H 3 ) 3 ( O H ) 2 ( N 0 3 ) ] N 0 3 . H 2 0 , f rom si lver n i t r a t e a n d p l a t i n i c 
b r o m o d i n i t r a t o t r i a m m i n o b r o m i d e . T h e w h i t e c rys t a l l i ne p o w d e r is soluble in 
w a t e r . F . M. J a g e r s t u d i e d t h e c r y s t a l s of p lat inic tr i se tny lenediaminoni trate , 
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P t e n 3 ( N 0 3 ) 4 . 2 H 2 0 . I J . A . Tschugaeff a n d co -worke r s p r e p a r e d p lat in ic c a r b y l -
aminohydrazinonitrate. 

A. P . Smirnoff prepared platinic trispropylenedlaminonitrate, [Pt(C,H6 .NBH4) ,](NO a)4 . 
P . T. Clevo described platinic hydroxyacetatotetramminonitrate, LPt(NH a)4(OH)(C2H sO a)] . 
(NOa)2 ; L. Ramberg , platinic bisethylthloglycolatodiammlnonitrate, LPt(NH8)2(H.0O2 . 
CfI a .S .C a I I 6 ) a l (N03) a .H 20 ; C. Rudelius, platinic dlhydroxydinltratobispropylsulphine, 
LI>t{(CsH7)2S}2(OH)a(lsr08)al; J . Pet ren , platinic tetranitratoblsethylselenine, [Pt{ (C2H6) 3Se}a-
(NOa)4], and platinic dlhydroxydinitratobisethylselenine, [Pt{(C aH6) aSe) a(OIT)2(N03) a] . 

W . J . P o p e a n d S. J . P e a c h e y p r e p a r e d t r imethy l p lat in ic n i trate , (CHg) 3 Pt (NO 3 ) , 
b y t h e a c t i o n of w a r m cone , n i t r i c ac id o n t h e c o r r e s p o n d i n g h y d r o x i d e . 

Li. A. Tschugaeff a n d W . Ch lop in p r e p a r e d p la t in ic h y d r o x y p e n t a m m i n o n i t r a t e , 
[ P t ( N H g ) 5 ( O H ) ] ( N 0 3 ) 3 ; a n d L.. A . Tschugaeff, W . P a l m a e r , a n d L . A. Tschugaeff a n d 
N. Vladimiroff, platinic cmoropentamminonitrate, [Pt(NH3)5Cl](N03)3 , in colour
less prisms ; and platinic hydroxypentamminonitrate, [Pt(NH3)6(OH)](N03)3 , in 
colourless , g l i s t en ing scales . I . I . Tscherniaeff a n d A . N . F e d o r o v a , p la t in ic c h l o r o -
e t h y l e n e d i a m i n o t r i a m m i n o n i t r a t e , [ P t e n ( N H 3 ) 3 C l ] ( N 0 3 ) 3 , b y t h e a c t i o n of n i t r i c 
ac id o n t h e ch lo r ide . W . Odl ing , a n d P . T . Cleve desc r ibed p lat in ic d in i t ra to te t ram-
minoch lor ide , [ P t ( N H 3 ) 4 ( N 0 3 ) 2 J C l 2 , p r e p a r e d b y t h e a c t i o n of h y d r o c h l o r i c ac id 
on a h o t soln. of t h e h y d r o x y n i t r a t o t e t r a m m i n o n i t r a t e . I t is d e p o s i t e d a s a mono-
hydrate, b u t becomes a n h y d r o u s a t 100°. I t is so luble i n cold w a t e r , a n d v e r y 
soluble in h o t w a t e r . A m m o n i u m ch lor ide g ives n o p r e c i p i t a t e in a q . so ln . ; p o t a s 
s i u m c h r o m a t e p r e c i p i t a t e s t h e d i n i t r a t o - c h r o m a t e ; s i lver n i t r a t e p r e c i p i t a t e s all 
t h e ch lo r ine a s si lver ch lor ide ; a n d h y d r o c h l o r o p l a t i n i c ac id fo rms p lat in ic d in i tra-
totetramminochloroplatinate, [P t (NH 3 ) 4 (N0 3 ) 2 ]PtCl 6 .2H 2 0. J . Gros, M. Raewsky, 
W . Odl ing , M. P e y r o n e , E . A. H a d o w , A. Gr t inbe rg , a n d P . T . Cleve p r e p a r e d 
plat inic d ich lorote tramminoni tra te , [ P t ( N H 3 ) 4 C l 2 ] ( N 0 3 ) 2 , b y w a r m i n g p l a t i n o u s 
t e t r a m m i n o c h l o r o p l a t i n i t e o r t h e c o r r e s p o n d i n g ch lo r ide w i t h n i t r i c a c id ; 
P . T. Cleve, b y pass ing ch lo r ine i n t o a cone . soln . of p l a t i n o u s t e t r a m m i n o n i t r a t e ; 
a n d C. G e r h a r d t , f rom t h e m o t h e r - l i q u o r o b t a i n e d in t h e p r e p a r a t i o n of h y d r o x y -
c h l o r o t e t r a m m i n o n i t r a t e . T h e sa l t is s o m e t i m e s cal led Gros" nitrate; a n d i t s 
c o n s t i t u t i o n w a s d iscussed b y J . J . Berze l ius , C. G e r h a r d t , C. Claus , C. W e l t z i e n , 
H . K o l b e , C. G r i m m , C. H . D . B o d e k e r , H . Schiff, C. W . B l o m s t r a n d , W . Odl ing , 
A. G e u t h e r , a n d C. F . R a m m e l s b e r g . T h e colour less or p a l e ye l low p r i s m a t i c 
c rys t a l s were f o u n d b y C F . R a m m e l s b e r g t o be monoc l in ic , a n d t o h a v e t h e ax i a l 
r a t i o s a : b : c—0-7544 : 1 : 0-7190, a n d £ = 1 0 9 ° 0 ' . M. R a e w s k y sa id t h a t t h e s a l t 
d e c r e p i t a t e s w h e n h e a t e d , a n d t h e n gives off a m m o n i u m ch lor ide , w a t e r , e t c . , 
l eav ing p l a t i n u m b e h i n d . N . S. Kurnakof f found t h e i n d e x of r e f rac t ion of a soln. 
of c o n c e n t r a t i o n 2-712, o r s p . gr . 1-01753 a t 14- l° /4° t o b e 1-33417, 1-33651, a n d 
1-33848, r e spec t ive ly , for L i - , Na - , a n d Tl - l igh t ; t h e mo l . r e f rac t ion w i t h t h e 
/Lt-formula is the re fo re 105-4 for Na - l i gh t . A. W e r n e r a n d A . Mio la t i f o u n d t h e 
c o n d u c t i v i t y of soln. w i t h a m o l of s a l t i n 250, 500 , IOOO, a n d 20OO l i t res t o be , 
respec t ive ly , 204-2, 222-0, 233-8, a n d 243-7. 

Accord ing t o W . Odl ing , t h e s a l t is freely so luble i n w a t e r . P . T . Cleve found t h a t 
p o t a s s i u m iod ide fo rms p l a t i n i c d i i o d o t e t r a m m i n o i o d i d e ; J . Gros , t h a t h y d r o g e n 
su lph ide p r e c i p i t a t e s v e r y l i t t l e p l a t i n u m ; P . T . Cleve, t h a t s u l p h u r d iox ide fo rms 
p l a t i n o u s t e t r a m m i n o h y d r o s u l p h i t e ; E . A . H a d o w , t h a t s o d i u m s u l p h a t e fo rms 
t h e d i c h l o r o t e t r a m m i n o s u l p h a t e ; P . T . Cleve, t h a t a n excess of a q . a m m o n i a 
fo rms a pa l e ye l low soln. , w h i c h o n e v a p o r a t i o n fu rn i shes a g lassy m a s s w h i c h w h e n 
h e a t e d d e t o n a t e s l ike g u n p o w d e r ; J . Gros , M. R a e w s k y , a n d P . T . Cleve, t h a t 
p o t a s h lye , p a r t i c u l a r l y w h e n boi l ing d e v e l o p s a m m o n i a , l eav ing a so ln . wh ich , 
on s t a n d i n g , furnishes a w h i t e p o w d e r w h i c h d e t o n a t e s w h e n h e a t e d ; J . Gros , 
t h a t c a l c i u m h y d r o x i d e a c t s on t h e solid g i v i n g v e r y l i t t l e a m m o n i a ; J . Gros , 
a n d P . T . Cleve, t h a t a lka l i c a r b o n a t e s g i v e a p r e c i p i t a t e of h y d r o x y c h l o r o t e t r a m -
m i n o c a r b o n a t e , a n d a m m o n i u m c a r b o n a t e , c h l o r o c a r b o n a t o t e t r a m m i n o c a r b o n a t e ; 
P . T . Cleve, t h a t s o d i u m p h o s p h a t e p r e c i p i t a t e s p h o s p h a t o t e t r a m m i n o c h l o r i d e ; 
P . T . Cleve. a n d M. R a e w s k y , t h a t s i lver n i t r a t e i n t h e co ld m a k e s t h e so ln . t u r b i d , 
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a n d "when t h e m i x t u r e is boi led for ha l f a n h o u r , a b o u t ha l f t h e ch lor ide is p r e 
c i p i t a t e d a s s i lver ch lor ide , a n d h y d r o x y c h l o r o t e t r a m m i n o n i t r a t e is fo rmed , m o r e 
ch lo r ide is p r e c i p i t a t e d if t h e soln. b e boi led for s o m e d a y s ; a n d P . T. Cleve, 
t h a t p o t a s s i u m c h r o m a t e a n d d i c h r o m a t e p r e c i p i t a t e ye l low c h l o r o c h r o m a t e s , 
a n d h y d r o c h l o r o p l a t i n i c ac id fo rms d i c m o r o t e t r a m m i n o c h l o r o p l a t i n a t e . 
Li. A. TschugaefE prepared platinic ammocMorotetramminonitrate, [Pt(NH3)4-
(NH2)Cl](NOa)2. 

M. Raewsky prepared platinic bydroxychlorotetramminonitrate, [Pt(NH3)4-
(OH)Cl](NO 3 )2 , b y boi l ing p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e w i t h a n excess of 
n i t r i c ac id u n t i l r e d fumes a r e n o longer evo lved , t h e p r e c i p i t a t e wh ich fo rms w h e n 
t h e l iqu id is cooled is d i sso lved in boi l ing w a t e r , a n d t h e soln. is e v a p o r a t e d o v e r 
s u l p h u r i c ac id i n v a c u o . T h e re -c rys t a l l i za t ion is r e p e a t e d 4 t i m e s a n d finally 
t h e p r o d u c t is d r i e d a t 120°. C. G e r h a r d t o b t a i n e d i t b y boi l ing s i lver n i t r a t e 
w i t h p l a t i n i c d i c h l o r o t e t r a m m i n o c h l o r i d e , E . A. H a d o w used t h e d i c h l o r o t e t r a m -
m i n o n i t r a t e . C. W . B l o m s t r a n d , W . O. Odl ing , M. R a e w s k y , C. G e r h a r d t , a n d 
E . A . H a d o w discussed t h e c o n s t i t u t i o n of w h a t is cal led Raewsky's nitrate. T h e 
w h i t e p o w d e r cons i s t s of s ix-s ided p l a t e s . W h e n h e a t e d , w a t e r , e t c . , a r e evo lved 
w i t h a feeble d e t o n a t i o n . T h e sa l t is soluble in cold w a t e r , a n d m o r e eas i ly so i n 
h o t w a t e r . H y d r o c h l o r i c ac id p r e c i p i t a t e s t h e d i c h l o r o t e t r a m m i n o c h l o r i d e ; 
a m m o n i u m ch lor ide fo rms t h e ch lo r ide ; su lphu r i c ac id or a lka l i s u l p h a t e s g ive n o 
p r e c i p i t a t e e x c e p t t h a t s o d i u m s u l p h a t e gives a p r e c i p i t a t e a f te r s o m e t i m e ; n i t r i c 
ac id , t h e c h l o r o n i t r a t o t e t r a m m i n o n i t r a t e ; s o d i u m p h o s p h a t e g ives a c rys ta l l ine 
p r e c i p i t a t e ; p o t a s s i u m h y d r o x i d e fo rms a ye l low l iqu id a n d deve lops a m m o n i a ; 
a lka l i c a r b o n a t e s , a n d a m m o n i u m c a r b o n a t e g ive a w h i t e p r e c i p i t a t e of t h e car 
b o n a t e ; ace t i c , t a r t a r i c , a n d succinic ac ids g ive n o p r e c i p i t a t e ; s i lver n i t r a t e gives 
n o p r e c i p i t a t e w i t h cold soln . n o r w i t h cold soln . t h a t h a v e b e e n boi led for ha l f a n 
h o u r b u t w i t h IO h r s . boi l ing, a b o u t t w o - t h i r d s of t h e ch lo r ine is p r e c i p i t a t e d as 
s i lver ch lo r ide ; p o t a s s i u m c h l o r o p l a t i n i t e g ives a g r e e n c rys t a l l i ne p r e c i p i t a t e ; 
a n d p l a t i n o u s ch lor ide , in di l . n i t r i c ac id soln. , g ives a copper -co loured p r e c i p i t a t e . 

P . T . Cleve desc r ibed p lat inic ch loron i tra to te tramminoni tra te , [ P t ( N H 3 J 4 ( N O 3 ) -
C1](N0 3 ) 2 , t o b e f o r m e d b y t h e a c t i o n of a n excess of cone , n i t r i c ac id on t h e h y d r o x y 
c h l o r o t e t r a m m i n o n i t r a t e . T h e c rys t a l l i ne p o w d e r cons i s t s of r h o m b i c p r i s m s 
w h i c h a r e h y d r o l y z e d b y w a t e r t o h y d r o x y c h l o r o t e t r a m m i n o n i t r a t e . P . T . Cleve 
obtained platinic chlorodinitratotriamminochloride, [Pt(NH3)3(N03)2Cl|Cl, by the 
a c t i o n of n i t r i c ac id on p l a t i n o u s c h l o r o t r i a m m i n o c h l o r o p l a t i n i t e . T h e w h i t e 
c r y s t a l s a r e inso lub le in w a t e r . M. P e y r o n e r e p o r t e d p lat in ic tr ichloronitratodi-
a m m i n e , [ P t ( N H 3 ) 2 ( N 0 3 ) C l 3 ] , t o b e fo rmed b y t h e ac t i on of n i t r i c ac id on p l a t i n o u s 
c i s -d i ch lo rod i ammine . T h e ye l low p r i s m s d e c o m p o s e a t 200° ; 3OO gr ins , of a sa t . 
a q . soln. c o n t a i n 1-8 g r m s . of sa l t , a n d a bo i l ing soln. , 6-0 g r m s . ; boi l ing h y d r o 
chlor ic , n i t r i c , o r oxal ic ac id d o e s n o t d issolve t h e s a l t ; b u t h o t s u l p h u r i c ac id 
deve lops ch lo r ine ; a q . a m m o n i a d isso lves t h e sa l t ; a m m o n i u m o x a l a t e , a n d s o d i u m 
s u l p h a t e g ive n o p r e c i p i t a t e ; t h e sa l t is in so lub le i n a lcohol , a n d in e t h e r ; h o t 
p o t a s h lye d e v e l o p s a m m o n i a ; a n d s i lver n i t r a t e p r e c i p i t a t e s p a r t of t h e ch lor ine . 
E . A. Hadow prepared platinic dicnlorodinitratodiammine, [Pt(NH3)2(N03)2Cl21, 
in a s soc ia t ion w i t h p l a t i n o u s t e t r a m m i n o c h l o r o p l a t i n i t e (q.v.). P . T . Cleve p r e 
p a r e d p lat inic chlorodini tr i toni tratodianini ine , [ P t ( N H 3 ) 2 ( N 0 2 ) 2 ( N 0 3 ) C l ] , b y t h e 
a c t i o n of h y d r o c h l o r i c ac id o n a cone . soln . of t h e d i n i t r i t o d i n i t r a t o d i a m m i n e . 
A. Wur tz reported platinic dicMoroquatermethylaminenitrate, [Pt(CH3NH2)4Cl2J 
(NOg)2 ; S. G. Hedin described platinic dichloroquaterpyridinenitrate, [Pt(C5H5N)4-
C12](N03)2, and platinic dichloroquaterpyridinehydronitrate, [Pt(C5H5N)4Cl2 J-
(NO3)2 .2HNO3 .2H2O ; and H . Londahl, platinous chloronitratobisbutylsulphine, 
[Pt{(C4H0)2S}2(NO3)ClJ. 

P . T. Cleve obtained platinic dibromotetramininonitrate, [Pt(NH3)4Br2](N03)2 , 
b y d r o p p i n g b r o m i n e i n t o a cone . so ln . of p l a t i n o u s t e t r a m m i n o n i t r a t e , a n d t h e n 
boi l ing t h e l iqu id ; p a l e ye l low, 4-s ided p l a t e s o r p r i s m s s e p a r a t e f rom t h e cooling 
so ln . T h e sa l t d e c o m p o s e s b e t w e e n 180° a n d 185°. I t is spa r ing ly soluble in cold 
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w a t e r , b u t freely soluble in h o t w a t e r ; i t d i sso lves i n a q . ammonia ; a m m o n i u m 
b r o m i d e p r e c i p i t a t e s t h e r e d b r o m i d e ; a m m o n i u m ch lo r ide p r e c i p i t a t e s t h e ch lo r ide ; 
s i lver n i t r a t e p r e c i p i t a t e s s i lver b r o m i d e i n co ld soln . , a n d w i t h boi l ing soln. , t h e 
h y d r o x y b r o m o t e t r a m m i n o n i t r a t e is f o r m e d ; p o t a s h l ye fo rms a n o r a n g e - r e d soln . 
b u t n o a m m o n i a is g iven off, b u t t h a t g a s is e v o l v e d w i t h t h e h e a t e d lye ; a lka l i 
c a r b o n a t e s g ive a m i x e d p r e c i p i t a t e ; s o d i u m p h o s p h a t e p r e c i p i t a t e s p h o s p h a t o -
t e t r a m m i n o b r o m i d e ; a n d p o t a s s i u m fe r rocyan ide g ives a r e d p r e c i p i t a t e . 

P . T. Cleve prepared platinic bromonitratotetramminonitrate, [Pt (NH 3 ) 4 (N0 3 ) -
B r ] ( N O s ) 2 , b y t h e ac t i on of a n excess of cone , n i t r i c ac id o n t h e h y d r o x y b r o m o t e t r a 
m m i n o n i t r a t e . T h e l emon-ye l low p o w d e r c o n t a i n s r h o m b i c p r i s m s . T h e sa l t is 
h y d r o l y z e d b y w a t e r t o h y d r o x y b r o m o t e t r a m m i n o n i t r a t e . A . R . K l i e n s t u d i e d 
t h e a c t i o n of w a t e r , ac ids , a n d a lka l ine soln. P . T . Cleve r e p o r t e d p lat in ic h y d r o x y -
d in i trato tr iamminobromide , [ P t ( N H g ) 3 ( N O a ) 2 ( O H ) ] B r - H 2 O , b y t h e a c t i o n of t h e 
t h e o r e t i c a l a m o u n t of s i lver n i t r a t e o n t h e b r o m o d i n i t r a t o a m m i n o b r o m i d e . 
T h e s t r aw-ye l low scales a r e so luble in w a t e r , a n d a n a q . soln . of s i lver n i t r a t e 
p r e c i p i t a t e s p a r t of t h e b r o m i d e f rom cold soln. , a n d all is r e m o v e d f rom boi l ing 
soln. P . T. Cleve also obtained platinic bromodinitratotriamminobromide, 
[ P t ( N H 3 ) 3 ( N 0 3 ) 2 B r ] B r . H 2 0 , b y t h e a c t i o n of b r o m i n e on p l a t i n o u s n i t r a t o t r i -
a m m i n o n i t r a t e . T h e go lden ye l low scales a r e soluble i n w a t e r , a n d si lver n i t r a t e 
p r e c i p i t a t e s all t h e b r o m i n e f rom boi l ing soln. , a n d f o r m s t h e d i h y d r o x y n i t r a t o -
t r i a m m i n o n i t r a t e . L . A. Tschugaeff p r e p a r e d p lat in ic c h l o r o a m i d o t e t r a m m i n o -
ni trate , IP t (NHg) 4 (NH 2 )C l J (NOa) 2 ; a n d B . E . D i x o n , p lat in ic d ich loroamidotr i -
a m m i n o n i t r a t e , I P t ( N H a ) 3 ( N H 2 ) C l 2 ] N O 3 . S. G. H e d i n desc r ibed p la t in ic d i b r o m o -
quaterpyridinenitrate, [Pt(C5H5N)4Br2](NOa)2 , platinic dibromoquaterpyridine-
hydronitrate, [Pt(C 5H 5N) 4 Br 2](N0 3) 2 .HN 0 3 . 3 H 2 0 , platinic bromonitratoquater-
pyridinehydronitrate, [P t (C 6 H 5 N) 4 (N0 3 )Br ] (N0 3 ) 2 .HN0 3 ; and platinic dibromodi-
nitratobisethylselenine, [Pt{(C2H5)2Se}2(N03)2Br2] . 

P . T. Cleve prepared platinic diiodotetramminonitrate, [Pt (NH 3 ) 4 I 2 ] (N0 3 ) 2 , by 
t h e a c t i o n of an excess of t i n c t u r e of iod ine o n a soln. of p l a t i n o u s t e t r a r n m i n o -
n i t r a t e . T h e d a r k b r o w n p r e c i p i t a t e c rys ta l l izes f rom i t s h o t , a q . soln . in d a r k 
b rown scales. W h e n t h e a q . soln . is boi led, iod ine is g iven off, a n d w h e n t h e soln . is 
s h a k e n w i t h m e r c u r y , m e r c u r i c iod ide is fo rmed . A m m o n i a c o n v e r t s t h e boi l ing 
aq. soln. into platinum diiodohexammino-/x-diimidonitrate, [ I (NH 3 ) 3 Pt(NH) 2 -
P t ( N H 3 J 3 I ] (N0 3 ) 2 —v ide supra, p l a t i nos i c sa l t s . P . T . Cleve, a n d O. Car lg ren a n d 
P. T. Cleve obtained platinic dibromonitratotriamminoiodide, [Pt(NHg)3Br2(NO3) jl, 
in ye l lowish-whi te needles , b y g r a d u a l l y a d d i n g b r o m i n e t o a h o t soln . of p l a t i n u m 
d i iodohexammine- /u , -d iamidoni t ra te . K . J o h a n s s o n , a n d O. Ca r lg ren a n d P . T . Cleve 
prepared platinum dinitratohexammino-/x-diimidosulphate, [(NO3) (N H 3 ) 3Pt (NH) 2 -
P t (NHg) 3 (NO 3 ) JSO 4 , b y t h e a c t i o n of t h e t h e o r e t i c a l p r o p o r t i o n of s i lver n i t r a t e 
on t h e c o r r e s p o n d i n g d i iodo- su lpha te—v ide supra, t h e p la t inos ic s a l t s . 

P . T. Cleve obtained platinicbromonitratotetramminosulphate, [Pt(NHg)4(NO3)-
B r ] S O 4 . H 2 O , in sma l l r h o m b i c p r i s m s a n d p l a t e s , b y t h e a c t i o n of cone , s u l p h u r i c 
ac id o n h y d r o x y b r o m o t e t r a m m i n o n i t r a t e ; a n d also p lat inic h y d r o x y s u l p h a t o t e -
t ramminon i t ra te , [ P t ( N H 3 ) 4 ( O H ) ( S O 4 ) J N O 3 , b y t r e a t i n g t h e s u l p h a t e w i t h t h e 
theo re t i ca l p r o p o r t i o n of b a r i u m n i t r a t e . P . T . Cleve o b t a i n e d p la t inous c h l o r o -
n i t ra to te tramminosu lphate , [P t (NHg) 4 (NO 3 )C l ]SO 4 , b y t h e ac t i on of cone , s u l p h u r i c 
acid on t h e h y d r o x y c h l o r o t e t r a m m i n o n i t r a t e . T h e w h i t e p r i s m a t i c c r y s t a l s a r e 
spa r ing ly so luble i n cold w a t e r , a n d freely soluble i n h o t w a t e r ; a n d a n excess of 
a m m o n i u m b r o m i d e fo rms d i b r o m o t e t r a m m i n o b r o m i d e . P . T . Cleve p r e p a r e d 
platinic carbonatonitratotetramminocarbonate, [Pt(NHg)4(NO3) (CO3) J2CO3, in 
w h i t e p r i s m s or scales, b y boil ing a n a q . soln. of t h e h y d r o x y n i t r a t o t e t r a m m i n o n i t r a t e 
with ammonium carbonate ; and platinic broniocarbonatotetraniniinocarbonate 
d ibromote tramminoni tra te , [ P t ( N H 3 ) 4 ( C 0 8 ) B r ] 2 C 0 8 . 2 [ P t ( N H 3 ) 4 B r 2 ] ( N 0 3 ) 2 , i n egg-
yel low needles , b y m i x i n g boi l ing soln. of t h e d i b r o m o t e t r a m m i n o n i t r a t e w i t h 
s o d i u m c a r b o n a t e u n t i l t h e p r e c i p i t a t e first f o r m e d redissolves , a n d cool ing t h e 
l iqu id fi l tered h o t . 
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P . T. CIeve, E . A. Hadow, B. Gerdes, and E . Koefoed prepared platinic dinitrito-
tetramminonitrate, [Pt(NH3)4(N02)2j(N03)2, by passing nitrous fumes into a soln. 
of platinous tetramminosulphate ; by the action of sodium nitrite on a soln. of 
platinous te t ramminoni t ra te ; P . T. CIeve, platinic iodonitritotetramminonitrate, 
[Pt(NHa)4(NO2)IJ(NOa), by the action of dil. nitric acid ( 1 : 1 ) on pla t inum diiodo-
hexammino-/z-diimidoiodide; P . T. CIeve, platinic dinitritodinitratodiairimine, 
[Pt(NH3)2(N02)2(N03)2], by boiling platinous dinitri todiammine with nitric acid ; 
and P . T.Cleve, platinic chlorodinitritoiutratodiammine,[Pt(NHg)2(NOa)2(NO3)ClJ, 
by the action of hydrochloric acid on cone. soln. of the dinitritodinitratodiammine. 
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§ 31 . Platinum Phosphates 
B. E . Dixon * prepared platinous hexamminohydroxyhydrophospliate, 

[ P t ( N H 3 ) 6]2(OH)Sj(HPO4) 2 . 2 H 2 O , b y t h e a c t i o n of a m m o n i u m h y d r o p h o s p h a t e , 
on a n a m m o n i a c a l soln. of t h e h e x a m m i n o c h l o r i d e . Acco rd ing t o P . T- Cleve , 
p h o s p h o r i c ac id does n o t g ive a p r e c i p i t a t e w i t h soln . of p l a t i n o u s t e t r a m m i n o -
chlor ide , b u t if t h e soln. b e first n e u t r a l i z e d w i t h a m m o n i a s o m e t i m e s a p r e c i p i t a t e 
of platinous ammonium tetramminohydrophosphate [Pt(NHg)4]NH4(PO4). (NH4)3-
P O 4 . 4 ( N H 4 ) H 2 P O 4 . H 2 O , is fo rmed . T h e p o w d e r cons i s t s of ac icu la r c r y s t a l s w h i c h 
m e l t a t 100° w i t h t h e loss of a m m o n i a ; a n d a m m o n i a is los t w h e n t h e sa l t is conf ined 
o v e r s u l p h u r i c ac id . I f a soln. of t h e sa l t in h o t w a t e r b e e v a p o r a t e d o n t h e w a t e r -
b a t h u n t i l a m m o n i a is n o longer evo lved , r e c t a n g u l a r p l a t e s of [ P t ( N H 3 J 4 ] H P O 4 . 
2 ( N H 4 ) H 2 P O 4 . 2 H 3 P O 4 . 9 H 2 O , a r e fo rmed . I f t h e a d d i t i o n of p h o s p h o r i c ac id t o a 
n e u t r a l i z e d soln. of p l a t i n o u s t e t r a m m i n o c h l o r i d e g ives n o p r e c i p i t a t e , t h e a d d i t i o n 
of a lcohol furn ishes a p r e c i p i t a t e wh ich , w h e n rec rys t a l l i zed f rom h o t w a t e r , con 
sis ts of colour less or p a l e ye l low p l a t e s of p la t inous t e t r a m m i n o h y d r o p h o s p h a t e , 
4 [ P t ( N H 3 ) 4 J H P O 4 . 5 H 2 O . T h e c r y s t a l s a re s t a b l e in a i r , a n d lose 4 m o l s . of w a t e r 
a t 115°. T h e sa l t is spa r ing ly soluble i n cold w a t e r , b u t freely so luble in h o t w a t e r ; 
b r o m i n e p r e c i p i t a t e s p l a t i n i c p h o s p h a t o t e t r a m m i n o b r o m i d e f rom t h e h o t soln . ; 
a n d si lver n i t r a t e gives a ye l low p r e c i p i t a t e . H . A l e x a n d e r p r e c i p i t a t e d p la t inous 
t e trahydroxy laminephosphate , [ P t ( N H 2 O H ) 4 ] 3 ( P 0 4 ) 2 . 3 H 2 0 , b y a d d i n g s o d i u m 
h y d r o p h o s p h a t e t o a soln . of t h e c o r r e s p o n d i n g ch lo r ide . E . H o i f m a n n r e p o r t e d 
platinous cis-dihydroxylaminodiamminohydrophosphate, to be formed, in pale 
yel low needles , w h e n a soln. of t h e c is-chlor ide is t r e a t e d w i t h a soln. of s o d i u m 
p h o s p h a t e . C. E n e b u s k e o b t a i n e d p la t inous phosphatob i smethy l su lph ine , 
[ P t { ( C H 3 ) 2 S } 2 ( P 0 4 ) 2 ] . n H 2 0 , a s a p r e c i p i t a t e , b y a d d i n g a c o n e soln. of s o d i u m 
p h o s p h a t e t o one of t h e c o r r e s p o n d i n g s u l p h a t e . C. W . B l o m s t r a n d a lso p r e p a r e d 
platinous phosphatobisethylsulphine, [Pt{(C2H5)2S}2(P04)2J .4H20. 

P . T. Cleve prepared platinosic dihydroxyhexammino-/x-diamidohydrophos-
phate , l ( 0 H ) ( N H 3 ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 ( 0 H ) ] ( H P 0 4 ) 2 , f rom a soln . of t h e cor re 
s p o n d i n g n i t r a t e a n d s o d i u m h y d r o p h o s p h a t e , a n d p lat inos ic d i i o d o h e x a m m i n o -
/x-diamidohydrophosphate , [ I ( N H 3 ) 3 P t ( N H 2 ) 2 P t ( N H 3 ) 3 l | ( H P 0 4 ) 2 , f rom a soln. of 
t h e co r r e spond ing n i t r a t e a n d s o d i u m h y d r o p h o s p h a t e . 

A. V . K r o l l observed, t h a t i n t h e p r e p a r a t i o n of c a l c i u m u l t r a p h o s p h a t e s w h e n t h e 
v a p o u r of p h o s p h o r u s p e n t o x i d e a c t s o n p l a t i n u m , a b r o w n p o w d e r o r i r i d e s c e n t film is 
p r o d u c e d w h i c h r e a d i l y d i s so lves in w a t e r f o r m i n g a d e e p b l u e l i qu id . W h e n i t is h e a t e d , 
p h o s p h o r u s p o n t o x i d e is e v o l v e d . B y a n a l o g y -with s i lve r u l t r a p h o s p h a t e , o r t r i p h o s p h a t e , 
Ag 3 0 .3P 2 O 5 —8. 22, 24, it was assumed t h a t platinous ultraphosphate or platinous triphosphate, 
P t O . 3 P 2 O B , is f o rmed . 

A c c o r d i n g t o W . H . W a h l , h y d r a t e d p l a t i n i c ox ide d issolves in w a r m p h o s 
p h o r i c ac id t o f o r m a wine-ye l low, or c h e r r y - r e d soln. of p la t in ic phosphate . T h e 
so lub i l i ty of t h e h y d r a t e d d iox ide in t h e cold ac id is smal l . T h e so lub i l i ty is g r ea t e r , 
t h e m o r e cone , t h e soln. of ac id . T h e sa l t h a s n o t b e e n i so la ted . B y a d d i n g 
a m m o n i a t o t h e soln. of h y d r a t e d p l a t i n i c ox ide i n p h o s p h o r i c ac id u n t i l t h e r e a c t i o n 
is a lka l ine , W . H . W a h l o b t a i n e d a soln. of a m m o n i u m phosphatop la t inate , b u t 
h e d id n o t i so la te t h e sa l t . 

M. R a e w s k y p r e p a r e d p lat inic phosphatotetramrninochlor ide , [ P t ( N H g ) 4 ( P O 4 ) ] -
Cl. 2 H 2 O , b y t r e a t i n g t h e h y d r o x y c h l o r o t e t r a m m i n o n i t r a t e w i t h s o d i u m p h o s p h a t e ; 
a n d P . T . Cleve, b y t r e a t i n g t h e d i c h l o r o t e t r a m m i n o n i t r a t e w i t h a n excess of 
s o d i u m h y d r o p h o s p h a t e , a n d d r y i n g t h e w a s h e d p r o d u c t a t 100° or o v e r s u l p h u r i c 
ac id . T h e pa l e yel low, c rys t a l l i ne p o w d e r , cons i s t ing of r h o m b o h e d r a l or r h o m b i c 
p l a t e s , loses ha l f a mol . of w a t e r a t 120° t o 150°. I t i s inso luble i n cold w a t e r , a n d 
s p a r i n g l y soluble i n h o t w a t e r . P . T . Cleve o b t a i n e d p lat inic p h o s p h a t o t e t r a m m i n o 
bromide , [ P t ( N H g ) 4 ( P O 4 ) ] B r . 2 H 2 0 , b y t r e a t i n g t h e d i b r o m o t e t r a m m i n o n i t r a t e in 
a s imi la r m a n n e r . T h e d i r t y yel low p o w d e r cons i s t s of 6-sided p r i s m s or p l a t e s . 
P. T. Cleve reported platinic dibromotetraniminodihydrophosphate, [Pt(NH 3 ) 4Br 2 ] -
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H 2 P O 4 . 2 H 2 O , t o be f o r m e d b y t h e a c t i o n of b r o m i n e o n p l a t i n o u s t e t r a m m i n o -
h y d r o p h o s p h a t e . T h e l emon-ye l low need les or p r i s m s b e c o m e a n h y d r o u s a t 100°. 
T h e sa l t is so luble in h o t w a t e r . B . E . D i x o n p r e p a r e d p lat inic c h l o r o a m i d o -
tetramminohydroxydihydrophosphate, [Pt(NH 3) 4Cl(NH 2)](OH)H 2P0 4) ; platinic 
chloroamidotetramminobisdihydrophosphate, [Pt(NH 3 ) 4Cl(NH 2 ) j (H 2P0 4 ) 2 ; pla
tinic diclilorotetramminohydroxydihydrophosphate, [Pt(NHg)4Cl2](OH)(H2PO4).-
2H 2 O ; platinic cMorohydrophosphatotetramminohydroxide, [Pt(NH3)4(HP04)("l]-
OH ; and platinic chlorohydrophosphatoamidotriammine, [Pt(NHg)8(NH2)-
C l ( H P O 4 ) ] . P . T . Cleve a lso p r e p a r e d p lat in ic phosphato te t ramminon i t ra te , 
[ P t ( N H 3 ) 4 ( P 0 4 ) ] N 0 3 . H 2 0 , b y t h e a c t i o n of a n excess of s o d i u m h y d r o p h o s p h a t e 
on h y d r o x y n i t r a t o t e t r a m m i n o n i t r a t e . T h e w h i t e need les d e c o m p o s e a t 140° t o 
150°. T h e sa l t is s p a r i n g l y so luble in w a t e r . F o r s o m e p h o s p h a t o a l k y l s u l p h i n e s , 
vide supra, t h e c o m p l e x ha l ides , e t c . 

R . JS. B a r n e t t p r e p a r e d p lat in ic pyrophosphate , P t P 2 O 7 , b y p a s s i n g t h e v a p o u r of 
p h o s p h o r u s p e n t o x i d e ove r s p o n g y p l a t i n u m , r e m o v i n g t h e m e t a p h o s p h o r i c ac id by 
w a t e r , a n d t h e n w a s h i n g w i t h a q u a reg ia u n t i l n o t h i n g f u r t h e r is d i sso lved , wash ing , 
a n d d r y i n g . T h e p r o d u c t is a pa l e greenish-ye l low p o w d e r , a p p a r e n t l y a m o r p h o u s ; 
i t s d e n s i t y is 4*856. I t is s t a b l e a t a r ed h e a t , d a r k e n i n g s o m e w h a t b u t r ega in ing 
i t s or iginal co lour on cool ing. I n c o n t a c t w i t h a flame, h o w e v e r , i t is r ead i ly r e d u c e d , 
g iv ing off w h i t e fumes . I t i s inso lub le in w a t e r a n d unaf fec ted b y a q u e o u s ac ids 
a n d a lka l ies , a l t h o u g h easi ly d e c o m p o s e d b y fusion w i t h s o d i u m - p o t a s s i u m c a r b o n a t e . 
I t is inso lub le in a so lu t ion of s o d i u m p y r o p h o s p h a t e . Chlor ine a n d b r o m i n e a p p e a r 
t o b e w i t h o u t ac t ion o n i t . I t is g r a d u a l l y d e c o m p o s e d b y so lu t ions of h y d r o g e n 
s u l p h i d e or a lka l i s u l p h i d e s . P . T . Cleve o b t a i n e d p lat in ic hydroxyn i t ra to te t ram-
m i n o p y r o p h o s p h a t e , [ P t ( N H g ) 4 ( O H ) ( N O 3 ) J P 2 O 7 . H 2 O , b y a d d i n g a soln. of s o d i u m 
p y r o p h o s p h a t e t o one of t h e p h o s p h a t o t e t r a m m i n o n i t r a t e . 
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s e l e c t i v e c h e m i c a l , 1 . 7 8 5 
t a b l e s , 1 . 2 9 7 
u n i t s , 1 . 2 2 4 

A f r o d i t o , 6 . 4 2 8 
Af torschOrl , 6 . 9 1 1 
A f w i l l i t e , 6 . 3 5 9 
A g a l m a t o l i t e , 6 . 4 9 8 , 6 1 9 
A g a t e , 6 . 1 3 9 

m o s s , 6 . 1 3 9 
t r e e , 6 . 1 3 9 

A g e i n g s t e e l , 1 2 . 6 8 0 
A g l a i t e , 6 . 6 4 3 
A g n e s i t e , 9 . 7 0 4 
A g n o l i t o , 6 . 9OO ; 1 2 . 1 4 8 
A g r i c o l a , C , 1 . 5 1 
A g r i c o l i t e , 6 . 8 3 6 ; 9 . 5 8 9 
A g u i l a r i t e , 3 . 3 0 0 ; 1 0 . 6 9 4 
A g u i l e r i t e , 1 0 . 9 1 9 
A i c h - m e t a l , 1 3 . 5 4 5 
A i k a i n i t e , 9 . 5 8 9 
A i k e n i t e , 3 . 7 
A i k i n i t e , 7 . 4 9 1 ; 9 . 6 9 3 ; 1 5 . 9 
A i m a t o l i t e , 9 . 22O 
A i n a l i t e , 7 . 3 9 4 
A i n o l i t e , 9 . 8 3 9 
A i r , 1 . 6 1 , 1 2 2 , 1 2 3 ; 1 3 . 6 0 7 

a d s o r p t i o n b y s o l i d s , 8 , 3 7 
a n d C O 8 , 6 . 3 2 
c o m p o s i t i o n , 8 . 1 
( e l e m e n t ) , 1 . 3 2 
f a c t i t i o u s , 6 . 1 
f ire , 1 . 3 4 4 
fixed, 6 . 1 
h a r d e n i n g s t e e l s , 1 8 . 6 3 4 
i n f l a m m a b l e , 1 . 1 2 5 
m a r i n e a c i d , 2 . 2O 
m e p h i t i c , 8 . 4 5 , 4 6 
m i x t u r e o r c o m p o u n d , 8 . 1 4 
p h l o g i s t i c a t e d , 1 . 1 2 5 ; 8 . 4 5 
p r e s e r v a t i o n l i q u i d , 1 . 8 7 3 
p r e s s u r e of, 1 . 1 4 9 
p r o p e r t i e s ( p h y s i c a l ) , 8 . 2 2 



Air respirable, 1. 69 
solubi l i ty of, 1. 534 ; 8. 37 
v i ta l , 1. 69 
v i t ia ted , 1. 344 
we ight of, 1. 143 

Airol , 9 . 63O 
Ai tha l i te , 12 . 266 
Akanth ikon i te , 6. 721 
Akermani te , 6. 403 
A k o n t i t e , 9. 309 
Akri t , 14 . 542 
Alabandin , 12 . 387 
Alabandina sulfurea, 12. 387 
Alabandi te , 12 . 148, 387 
Alabaster , S. 76O 
Alabastroix, 9. 339 
Ala i te , 9. 715, 753 
Ala l i te , 6. 409 
Alamos i te , 7. 491 
Alaskai te , 7. 491 ; 9. 589, 693 
Alaunerdo naturl iehe, 6. 497 
Alavandina , 6. 9IO 
Albata meta l , 15. 23O 
Albertus Magnus, 1. 46 
Albin , 6. 368 
Alb i te , 6. 662, 663 ; 7. 896 

microclirxe, 6. 664 
twinn ing , 6. 67O 

Albit ic acid, 6. 295 
A l b u m s u b l i m a t u m , 4. 797 
Alcaparrosa verde, 14. 245 
A l c h e m y , 1. 49 ; 4 . 147 

in China, 1. 23 
Alcogel , 1. 771 
Alcohol , 9. 339 
Alcohols , 1. 389 
Alcool , 9. 339 
Alcosol , 1. 771 
Aldebaranium, 5. 505, 705 
Aleac ion do p la ta c o n b i smato , 9. 635 
Alexandri te , 4 . 206 ; 5 . 154, 294 ; 1 1 . 177 
Alexandrol i te , 6. 865 
Alfenide, 15. 209, 210 
Algaroth , powder of, 9. 504 
Algerito, 6. 763 
Algiers meta l , 7. 332 
Algodoni te , 3 . 7 ; 9. 4, 62 
Al ip i te , 6. 933 ; 15. 5 
Al isonito , 7. 4 9 1 , 796 
Al i te , 6. 556 
Alkahes t , 1. 5O 
Alkal i alkal ine earth tungsten-bronzes , 1 1 . 

751 
a lumin ium si l icates , 6. 64O 
a m a l g a m s properties chemical , 4 . 1Ol 8 

phys ica l , 4. 1015 
a n t i m o n a t o m o l y b d a t e s , 9. 459 
an t imon i tomolybdate s , 9. 433 
ant imoni to tungs ta te s , 9. 433 
beryl l ium pyrophosphate , 4 . 247 
bicarbonates , 2 . 772 
b i s m u t h pyrophosphate , 9. 712 
borates , 5 . 65 
bromides , 2 . 577 
carbides, 5 . 844, 847 
carbonates , 2 . 7IO ; 13 . 608 

ac id , 2 . 772 
impurit ies , 2 . 724 

caust ic , 2 . 495 
chlorides, 2 . 521 
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Alkali d ihydrorthophosphates , 2 . 858 
d imetaphosphates , 2. 867 
d iphosphates , 2. 862 
f luophosphitos, 8. 997 
fluorides, 2. 512 
garnets , 6. 582 
hal ides , 1. 599 

— hexametaphosphate , 2 . 87O 
hoxamminotetrachloroaluminates , 5 

322 
history, 1. 382 
hydrocarbonates , 2. 773 
hydrorthophosphates : secondary, 2 

851 
hydrosulphates , 2 . 677 
hydrox ides , 13. 608 
iodides , 2 . 596 
iodoplumbato , 7. 764 
meta l s b inary al loys , 2 . 478 

history, 2. 419 
occurrence, 2 . 423 
preparat ion, 2. 445 
relat ions, 2 . 879 

metaphosphate , 2 . 867 
m e t r y , 1. 391 
mi ld , 2 . 495 
mineral , 2 . 42O 
monosulphide , 2 . 621 
ni tramidatos , 8. 269 
ni trates , 2. 802 
ortho-phosphates , 2. 847 
perarsenatos , 9. 147 
pcrphosphates , 8. 993 
p o l y sulphides , 2 . 629 
pnilomolanes, 12. 266 
pyrophosphate , 2 . 862 
sa l t s , ca ta lys i s by , 1. 487 
s i l icates , 6.* 317, 324 
su lphate , 2. 656 
su lphates , 10. 255 
sulphozincato , 4. 607 
tel lurosulphostanntites , 11 . 114 
t e trametaphosphates , 2 . 869 
tourmal ines , 6. 741, 742 
trimetaphosphat.es, 2. 869 
uranous carbonate , 12. 112 
v a n a d a t e s , 9 . 757 
vege tab le , 2 . 42O 
works , 2 . 735 

Alka l i e s : caustic.-, 2. 421 
fixed-, 2. 42O 
mild- , 2 . 421 
volat i le- , 2. 420 

Alkal ine earth borates, 5. 85 
chlorosrnatos, 15. 72O 
meta l amalgams , 4- I Ol9 
perphosphates , 8. 993 
s i l icates , 6. 347 
sulphites , 10. 282 
vanadates , 9. 768 

earths , 5. 494 ; 11 . 522 
Alkal ini ty , principle of, 1. 384 
Alkal i tes , 6. 587 
Alkermes minerale , 9. 513 
Al-Khazini , 1. 42 
Alkohol , 9. 339 
Alky l metaphosphate , 8. 1025 

molybdatoarseni tos , 9. 131 
phosphinic acids, 8. 873 

s tannous iodides, 7. 459 

trimetaphosphat.es
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A l l a c t i t e , 9 . 4 , 2 1 9 ; 1 2 . 1 4 8 
A l l a g i t e , 6 . 8 9 7 
A l l a k t i t e , 9 . 2 1 9 
A l l a n i t e , 4 . 2 0 6 ; 5 . 5 0 9 ; 6 . 7 2 2 
A l l e m o n t i t e , 9 . 6 9 , 3 4 3 
A l l o c h r o i t o , 6 . 9 2 1 ; 1 2 . 1 4 8 
A Hoc l a s , 9 . 6 9 6 
A l l o c l a s e , 9 . 5 8 9 
A l l o c l a s i t e , 9 . 4 , 6 9 6 ; 1 4 . 4 2 4 
A l l o g o n i t e , 4 . 2 0 6 
A l l o p a l l a d i u m , 1 5 . 5 9 2 
A l l o p h a n o , 6 . 4 9 6 

o p a l i n e , 6 . 4 9 7 
A l l o t e l l u m a c i d , 1 1 . 8 7 
A l l o t r i m o r p h i c c r y s t a l s , 1 2 . 8 7 6 
A l l o t r o p i s m , 4 . 131 

a n d h e a t o f r e a c t i o n , 1 . 7 0 0 
A I l o t r o p y , 5 . 7 1 9 

d y n a m i c , 5 . 7 2 3 
e n a n t i o m o r p h i c , 5 . 7 2 3 
e n a n t i o t r o p i c , 1 0 . 2 5 
m o n o t r o p i c , 5- 7 2 3 

A l l o y , 3 . 3 5 8 
n a t u r a l , 1 5 . 1 7 9 
s t e e l , 1 2 . 7 1 1 
V a u c h e r ' s b e a r i n g , 4 . 6 7 1 

A l l o y s : a l k a l i m e t a l s , 2 . 4 7 8 
1 d e n t a l , 1 6 . 1 9 7 

— — f u s i b l e , 9 . 6 3 0 
h e a t r e s i s t i n g , 1 3 . 4 5 7 
h o t o r o g e n o o u s , 1 2 . 8 7 1 

— i r o n , 1 3 . 5 2 6 
p y r o p h o r i c , 5 . 6 1 0 

A l l u a u d i t e , 1 2 . 4 6 3 
A l l u m e t t e s c h i m i q u o s , 8 . 1 0 5 9 

i n f o r n a l e s , 8 . 1 0 5 9 
A l l u v i a l g o l d , 3 . 4 9 1 
Allyla.mirictric;hloroX->latinous a c i d , 1 6 . 2 7 3 
A l l y l a m m o n i u m b r o m o p a l l a d i t e , 1 5 . 6 7 7 

b r o m o s r a a t e , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 77O 
e h l o r o p a l l a d i t e , 1 5 . 67O 
o h l o r o s m a t o , 1 5 . 7 1 9 

A l m a d i n e , 5 . 2 9 5 
A l i n a n d i n a , 6 . 91 O 
A l m a n d i n e , 6 . 7 1 4 , 9 1 0 ; 1 2 . 5 2 9 
A l m a o s i t e , 6 . 8 8 6 
A l o x i t e , 5 . 2 7 1 
A l p a k k a , 1 5 . 2 0 9 , 2IO 
A l p a x , 6 . 1 8 4 
A l p h a r a y s o r a - r a y s , 4 . 7 3 , 8O 
— — i o n i z a t i o n b y , 4 . 8 3 

s t o p p i n g p o w e r of e l e 
m e n t s , 4 . 8 1 

A l q u i f o l . 5 . 7 1 4 
A l s h e d i t e , 5 . 5 1 2 ; 6 . 84O ; 7 . 3 
A l s t o n i t e , 3 . 6 2 2 , 6 2 5 , 8 3 4 
A l t a i t o , 7 . 4 9 1 ; 1 1 . 2 , 5 6 
A l t e r e d m i c a , 1 2 . 148 
A l u a n d i t e , 2 . 4 2 6 
A l u d e l , 4 . 7Ol 

b a t h , 4 . 7Ol 
— f u r n a c e , 4 . 7 0 1 

A l u m , 5 . 1 5 4 ; 1 3 . 6 1 5 
a m m o n i a , 5 . 3 4 4 
a m m o n i u m ferr i c , 1 4 . 3 3 7 
b a s i c , 5 . 3 5 2 
c se s ia , 5 . 3 4 5 
c u b i c , 5 . 3 4 5 
ferr ic a m m o n i u m , 1 4 - 3 3 7 

A l u m h y d r o x y l a m i n e , 5 . 3 4 4 
l i t h i a , 5 . 3 4 2 
m a g n e s i a , 4 . 2 5 2 ; 5- 1 5 4 , 3 5 4 
m a n g a n e s e , 5 . 1 5 4 , 3 5 4 

— m e a l , 5 . 3 4 3 
p o t a s h , 5 . 3 4 3 
r o o h e , 5 . 1 4 8 
r o c k , 8 . 1 4 8 
R o m a n , 5 . 1 4 9 , 3 4 3 
r u b i d i a , 5 . 3 4 5 
s e s q u i m a g n e s i a , 5 . 3 5 4 
s i l v e r , 5 . 3 4 1 , 3 4 5 
s o d a , 5 . 3 4 2 
z i n c , 5 . 3 5 4 

A l u m b r e n a t i v o , 5 . 3 4 2 
A l u m e n , 5 . 1 4 8 

d e T o l p h a , 5 . 1 4 9 , 3 5 3 
d i M e t o l i n , 5 . 1 4 9 
g l a c i a l e , 5 . 1 4 8 
L e s b i u m , 5 . 1 4 9 

— r u p e u m , 5 . 1 4 8 
A l u m i a n , 5 . 1 5 4 , 3 3 9 
A l u m i n , 5 . 151 
A l u m i n a , 5 . 1 5 0 
—•— c a l o r e s c e n c e of, 5 . 2 6 6 

c o l l o i d a l , 5 . 2 6 1 
c r y o l i t e , f u s i b i l i t y , 5 . 1 6 7 
c r y s t a l s , p r e p a r a t i o n , 5 . 2 5 9 
d i s p e r s e d , 5 . 261 
f l u o r s p a r - c r y o l i t e f u s i b i l i t y , 5 . 1 6 7 

s p g r . , 5 . 1 6 8 
f u s i b i l i t y , 5 . 1 6 7 

h y d r a t o d , 5 . 2 5 3 
h y d r o g e l , 5 . 2 7 6 
h y d r o s o l , 5 . 2 7 6 

— m a g n e s i a - l i m e , 5 . 2 9 5 
p r e p a r a t i o n , 5 . 2 5 4 

B a y e r ' s p r o c e s s , 5 . 2 5 4 * 
f r o m b a u x i t e , 5 . 2 5 4 
f r o m c l a y s , 5 . 2 5 7 

A l u m i n a t o a , 5 . 2 8 4 
A l u m i n e h y d r a t e e d e s B e a u x , 5 . 2 4 9 
A l u m i n i l i t e , 5 . 3 5 3 
A l u m i n i t e , 5 . 1 5 4 , 3 3 8 

s i l i e e o u s , 6 . 4 9 7 
A l u m i n i u m , 5 . 1 4 8 , 151 ; 7 . 2O 
—-— a c t i v a t e d , 5 . 2 0 6 
— — a l l o y s , 5 . 2 2 9 

a l u m i n o x y o r t h o s i l i c a t e , 6 . 4 5 8 
- -- a m a l g a m s , 5 . 2 4 0 

-— a m m i n o b r o m i d e , 5 . 3 2 6 
a m m i n o i o d o p e n t a m i d e , 5 . 3 2 8 
a m m o n i u m b a r i u m o x y d o d e c a m o l y b 

d a t e , 1 1 . 6OO 
_ c a r b o n a t e , 5 . 3 5 9 

c h r o m i u m s u l p h a t e , 1 1 . 4 6 3 
d i t h i o n a t e , 1 0 . 5 9 3 
d o d e c a m o l y b d a t e , 1 1 . 5 9 9 
f err i c a l u m s , 1 4 . 3 4 9 
h y d r o x y s u l p h a t e , 5 . 3 5 3 
p h o s p h a t e , 5 . 3 6 7 
s e l e n a t e , 1 0 . 8 6 9 
s i l i c o d o d e c a t u n g s t a t e , 6 . 8 8 0 
s u l p h a t e , 5 . 3 4 4 

a n a l y t i c a l r e a c t i o n s , 5 . 2 2 1 
— a n d t h a l l i u m , 5 . 4 2 9 

a r s e n a t e , 9 . 1 8 5 
a r s e n i d e , 9 . 6 7 
a r s e n i t e , 9 . 1 2 8 
a t o m d e c o m p o s i t i o n , 5 . 2 2 8 
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A l u m i n i u m a t o m e l e c t r o n i c s t r u c t u r e , 5 . 
2 2 8 

a t o m i c n u m b e r , S. 2 2 8 
w e i g h t , 5 . 2 2 7 

a z i d e , 8 . 3 5 2 
b a r i u m a l l o y s , 5 . 2 3 5 

• o x y d o d e c a m o l y b d a t e , 1 1 . 6OO 
. p h o s p h a t e , 5 . 37O 

b e n z e n e c h l o r o m e r c u r i t e , 4 . 8 1 1 
b e r y l l i u m a l l o y s , 5 . 2 3 5 

b i s m u t h a l l o y s , 9 . 6 3 8 
b o r a t e , 5 . 1 0 2 
b o r o c a r b i d e , 5 . 1 3 , 8 7 2 
b o r o t u n g s t a t e , 5 . H O 
b r a s s e s , 5 . 24O 
b r o m a t e , 2 . 3 5 3 
b r o m i d e , 5 . 3 2 4 

h e x a h y d r a t e d , 5 . 3 2 4 
p e n t a h y d r a t e d , 5 . 3 2 5 

— - — b r o m o s t a n n a t e , 7 . 4 5 6 
b r o n z e , 5 . 2 2 2 , 2 2 9 
c a d m i u m a l l o y s , 5 . 24O 
c a e s i u m s e l e n a t e , IO. 8 6 9 

s u l p h a t e , 5 . 3 4 5 
c a l c i u m a l l o y s , 5 . 2 3 4 

a l u m i n o d i o r t h o s i l i c a t e , 6 . 6 9 7 
— h e m i p e n t a h y d r a t o d , 6 . 71O 
— t e t r a h y d r a t e d , 6 . 7 1 2 

a n d s o d i u m f l u o r i d e s , 5 . 3 0 8 
c a r b o n a t e , 5 . 3 5 9 

A l u m i n i u m c o p p e r d e c a h y d r o x y o r t h o -
a r s o n a t e , 9 . 162 

i r o n a l l o y s , 1 3 . 5 5 7 
n i c k e l a l l o y s , 1 5 . 231 

c h r o m i u m a l l o y s , 1 5 . 2 4 5 
i r o n a l l o y s , 1 5 . 3 1 3 
m a g n e s i u m a l l o y s , 1 5 . 231 

p e n t a d e o a h y d r o x y p e n t a r s o n a t e , 
9 . 1 8 6 

p h o s p h a t e , 5 . 3 6 8 
t e t r o x y d i a r s e n a t e , 9 . 1 8 6 

d e c a c h l o r o t e l l u r i t e , 1 1 . 1 0 3 
( d o c a ) h y d r o x y t r i s u l p h a t e , 5 . 3 3 8 
(d i ) b a r i u m d i m e s o t r i s i l i c a t o , 6 . 7 5 8 

m o s o p e n t a s i l i e a t o , 6 . 7 6 6 
o r t h o t r i s i l i o a t e , 6 . 751 

b e r y l l i u m h o x a m e t a s i l i r a t e , 
8 0 4 

6. 

— — d e c a h y d r o x y t r i a r s e n a t e , 9 . 1 8 7 
ferr ic c h r o m i u m s i l i c a t e , 6 . 8 6 6 
f e r r o u s m a n g a n e s e b o r a t o s i l i -

c a t e , 6 . 911 
p h o s p h a t e , 5 . 37O 

— p o t a s s i u m t r i m e s o d i s i l i e a t o , 
7 4 6 

_ s u l p h a t o p h o s p h a t e , 5 . 37O 
— -—-— t e t r a h y d r o m o t a s i h c a t e , 6 . 7 0 7 
— - - u r a n y l s i l i c a t e , 6 . 8 8 3 
— c a r b i d e , 5 . 8 4 6 , 87O 
— c a r b o n a t e , 5 . 3 5 8 
— c a r b o n y l , 5 . 9 5 2 
- - c h l o r a t e , 2 . 3 5 3 
— c h l o r i d e , 5 . 3 1 1 

e n n o a h y d r a t e d , 5 . 3 1 5 
h e x a h y d r a t e d , 5 . 3 1 4 
p r e p a r a t i o n , 5 . 3 1 2 
p r o p e r t i e s , c h e m i c a l , 5 . 3 1 8 

p h y s i c a l , 5 . 3 1 6 

6. 

c h l o r o a n t i m o n i t e , 9 . 4 8 1 , 4 8 2 
c h l o r o b r o m i d e , 5 . 3 2 6 

h e x a h y d r a t e d , 5 . 3 2 6 
c h l o r o p a l l a d i t e , 1 5 . 67O 
c h l o r o p l a t i n a t o , 1 6 . 3 2 9 
c h l o r o p l a t i n i t e , 1 6 . 2 8 3 
c h l o r o s t a n n a t e , 7 . 4 4 9 
c h l o r o s u l p h a t e , 5 . 3 1 9 , 3 3 5 
c h r o m i d e , 1 1 . 1 7 2 
c h r o r n i t e , 1 1 . 2OO 
c h r o m i u m a l l o y s , 1 1 . 1 7 2 

m o l y b d e n u m - i r o n a l l o y s , 1 3 . 6 2 6 
s t e e l s , 1 3 . 6 1 6 

c o b a l t a l l o y s , 1 4 . 5 3 4 
p e n t a f l u o r i d e , 1 4 . 6 0 7 
s u l p h i d e , 1 4 . 7 5 7 

c o b a l t i c o x i d e , 1 4 . 5 8 6 
c o l l o i d a l , 5 . 1 7 0 
c o p p e r a l l o y s , 5 . 2 2 9 

c o b a l t a l l o y s , 1 4 . 5 3 5 

c a l c i u m a l u m i n o h y d r o x y t r i o r t h o -
s i l i c a t e , 6 . 7 2 2 

d i h y d r o p e n t a m e s o d i s i l i e a t e , 
6 . 7 4 8 

— d i h y d r o t r i o r t h o s i l i c a t e , 6 . 
7 1 8 

d i m a n g a n o u s t e t r a h y d r o -
h e x o r t h o H i l i c a t o , 6 . 8 9 6 

d i m e s o t r i s i l i c a t e , 6 . 7 5 5 , 
7 6 1 

- - f e r r o u s b o r a t o t e t r o r t l i o s i l i c a t e , 
6 . 9 1 1 

h o x a m o t a s i l i r a t o , 6 . 7 3 3 
m a g n e s i u m d i h y d r o t r i 

o r t h o s i l i c a t e , 6 . 7 1 8 
- m a n g a n o u s b o r a t o t o t r -

o r t h o s i l i c a t e , 6 . 9 1 1 
— o r t h o s i l i c a t e , 6 . 7 1 5 

o r t h o t r i H i l i c a t c , 6 . 7 3 5 , 7 3 8 , 
7 4 9 

p e n t a m e t a s i l i c a t e , 6 . 7 4 7 
— t o t r a i n c t a s i l i e a t c , 6. 7 2 9 , 

73O, 7 3 9 
t r i o r t h o d i s i l i c a t e , 6 . 7 4 7 
t r i o r t h o s i l i c a t e , 6 . 7 5 2 

d i c a l c i u m p e n t a m e t a s i l i c a t e , 6 . 
7 3 9 

f e r r o u s t r i o r t h o s i l i c a t e , 6 . 9 1 0 
— l i t h i u m o r t h o s i l i c a t e , 6 . 5 6 9 

p e n t a m e t a s i l i c a t e , 6 . 6 4 1 
m a g n e s i u m t r i o r t h o s i l i c a t e , 6 . 

8 1 5 
m a n g a n e s e t o t r a h v d r o x y c l i m e t a -

sil if-ate, 6 / 9 O O 
t r i o r t h o s i l i c a t e , 6 . 9Ol 

- — p o t a s s i u m c a l c i u m p e n t a m e s o -
d i s i l i c a t e . 6 . 7 4 7 

d ihydropontamoModiHi l i ca te , 
6 . 7 4 8 

s o d i u m d i h y d r o p e n t a m e s o d i s i l i 
c a t e , 6 . 7 4 8 

o r t h o t r i s i l i c a t e , 6 . 6 5 3 
p e n t a m e t a s i l i c a t e , 6 . 7 4 7 
t e t r a m e t a s i l i c a t e , 6 . 7 3 4 
t r i o r t h o s i l i c a t e , 6 . 58O, 7 5 2 

s t r o n t i u m d i m e s o t r i s i l i c a t e , 6 . 7 5 8 
d i a m i d o d i p h o s p h a t o , 8 . 7 1 1 
d i a m m i n o c h l o r i d e , 5 . 3 2 0 
d i b o r i d e , 5 . 2 5 
d i h y d r o s u l p h a t e t r i h y d r a t e d , 5 . 3 3 6 
d i h y d r o x y d i s u l p h a t e , 5 . 3 3 8 
d i h y d r o x y h y d r o m e s o s i l i c a t e , 6 . 6 5 2 
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A l u m i n i u m dimetasi l icate a m m o n i u m , 6. 
645 
l i th ium, 6. 640 

(dioxy) calc ium diorthosil icate, 6. 713 
d ioxychromate , 11 . 284 
d ioxyhydrox ide , 5. 281 
dioxymetas i l icate , 6- 455 
disulphotrichloride, 10. 643 
dithicmate, 10. 593 
ditritarsenide, 5. 213 
(ditrita)titanido, 7. 21 
(tetrita)t i tanide, 7. 21 
(trita)t itanide, 7. 21 
di tungst ide , 11 . 762 
dodeeaiodotriplumbite , 7. 778 
tiodecanitritotriplatinate, 8. 520 
eka, 1. 261 ; 5. 373 
electrodeposit ion, 5. 163, 164, 165 
electrothermic process, 5. 168 
ennoamminochlorido, 5. 319 
opidote, 6. 722 

— exci ted, 5. 206 
— ferrate, 13. 936 
— ferric calcium oxyphosphate , 14. 411 

chloride, 14. 104 
hydrosulphate , 14. 348 
oxyphosphate , 14. 411 

forrite, 13 . 919 
ferrous bromide, 14. 121 

— fluoride, 14. 3 
_ hydrosulphate , 14. 299 

— oxychloride, 14. 35 
phosphates , 14. 395, 397 

— sulphate , 14. 299 
— sulphatophosphate , 14. 396 

sulphide, 14. 168 
ferroxytetraluminyldiorthosi l icate, 6. 

909 
fluoaluminato, 14. 3 
fluoborato hydrated , 5. 128 
fluoride, 5. 30O 

hemiheptahydrated , 5. 302 
moi iohydrated, 5 . 302 
tr ihydrated, 5. 302 

fluosilicide, 6. 954 
K0lcl a l loys , 5. 233 

nickel al loys, 15. 231 
hemitrisi l icato, 6- 184 

— homitristannide, 7. 383 
homizirconide, 7. 116 
henetr icontabromopentant imonate , 9. 

497 
hoptaluminylborohydroxytriorthosi l i -

cate , 6. 462 
hoxabromoant imoni te , 9. 496 
hexabromobismuthi te , 9. 673 
hexaiodol iexanitr i totriplat inite , 8. 523 
hexammine iod ide , 8. 262 
hoxamminochloride , 5. 319, 32O 
hoxamminoiodide , 5. 328 
hoxamminotri iodide, 5. 328 
hexant ipyr inopermanganate , 12 . 335 
hexaselenit i , 10. 83O 
hexasulphoheptachlorido, 10. 643 
history, 5. 148 
hydroarsenate , 9. 186 
hydrophosphate , 5. 365 

hemitr idecaphosphate , 5. 365 
hydropyrophosphate , 5. 365 
hydroseleni te , 10. 829 

INDEX 
Alumin ium hydroselenite monohydrate , 

10 . 83O 
hydrox ide , 5. 277 

monohydrated , 5. 281 
sesquihydrated, 5. 281 

hydrox ides , 5 . 273 
h y d r o x y chloride, 5. 277 
hydroxydichloride , 5 . 318 
hydroxy lamine sulphate , 5 . 345 
hydroxyphosphi te , 8. 917 
hypochlori te , 2. 275 
hyponi tr i te , 8. 416 
hypophosphate , 8 . 938 
hypophosphi te , 8. 886 
icosiamminoiodide, 5 . 328 
impurit ies in, 5. 169 
iodate , 2 . 353 
iodide, 5. 327 

ammoniobas ic , 8. 262 
hexahydrated , 5. 327 
pentadecahydrated , 5. 327 

iodoamide , 8. 262 
iodoant imoni te , 9. 502 
iodobismuthi te , 9. 677 
iodoimidotriamide, 5. 328 
-iron al loy, 18. 549 

cobalt a l loys , 14 . 553 
-manganese a l loys , 13 . 667 
nickel-copper a l loys , 15. 314 

i sotopes , 5. 228 
lead oxydodecamolybdate , 11 . 60O 
l i th ium dimesosi l icate, 6. 652 

— hept i tabromorthosi l icate , 6. 573 
mesotris i l icate, 6. 641, 668 
orthosi l icate, 6. 569 

— hydrated , 6. 573 
paratetrasi l icate, 6. 641 
phosphate , 5 . 367 
su lphate , 5. 342 
totrametas ihcate , 6. 641 

magnes ium al loys , 5. 235 
alixminatorthosil icate, 6. 812 

—— carbonate , 5 . 359 
• — copper al loys , 5. 237 

ferrous sulphate , 14. 300 
— iron a l loys , 13. 557 
— m a n g a n o u s su lphate , 12. 424 
— mesopentas i l icate , 6. 826 

nickel a l loys , 15. 231 
copper a l loys , 15. 231 

pentaluminatortnos i l icate , 6. 813 
- — phosphate , 5. 37O 

si l icates, 6. 808 
sulphate , 5. 354 

manganese a l loys , 12. 208 
vanadatos i l icate , 6. 836 

manganic trisulphate, 12. 43O 
manganous bromide, 12. 383 

chloride, 12. 37O 
phosphate , 12. 455 
su lphate , 12. 423 
sulphide, 12. 397 

mercury a l loys , 5. 24O 
metachloroant imonate , 9. 491 
metaco lumbate , 9. 866 
m e t a n t i m o n a t e , 9. 457 
metaphosphate , 5. 362 , 365 
metas i l icate , 6. 475 
m e t a v a n a d a t e , 9. 776 
mo lybdate , 11 . 563 
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A l u m i n i u m m o l y b d e n u m a l l o y s , 1 1 . 5 2 3 
c o b a l t a l l o y s , 1 4 . 5 4 1 
n i c k e l a l l o y s , 1 5 . 2 4 7 

m o n a n t i m o n i d e , 9 . 4 0 8 
m o n o h y d r o x i d e , 5 . 2 7 4 
m o n o p h o s p h i d e , 8 . 8 4 6 

— m o n o x y o r t h o s i l i c a t e , 6 . 4 5 8 
n i c k e l a l l o y s , 1 5 . 2 2 3 

b r o m i d e , 1 5 . 4 2 9 
c h r o m i u m a l l o y s , 1 5 . 2 4 5 

i r o n a l l o y s , 1 5 . 3 2 8 
s t e e l , 1 5 . 3 2 9 

c o p p e r a l l o y s , 1 5 . 2 2 5 
„ m a g n e s i u m a l l o y s , 1 5 . 3 1 4 

m a n g a n e s e - c o p p e r a l l o y s , 1 5 . 2 5 5 
p e n t a f l u o r i d e , 1 5 . 4 0 5 
s i l i c o n a l l o y s , 1 5 . 2 3 1 
s t e e l s , 1 5 . 3 1 4 
s u l p h a t e , 1 5 . 4 7 6 
s u l p h i d e , 1 5 . 4 4 4 
t i n a l l o y s , 1 5 . 2 3 5 

n i c k e l o u s h y d r o s u l p h a t e , 1 5 . 4 7 6 
n i t r a t e , 5 . 3 5 9 

— d i h y d r a t e , 5 . 3 6 0 
e n n e a h y d r a t e , 5 . 3 6 0 
h e x a h y d r a t o , 5 . 3 6 0 
o c t o h y d r a t e , 5 . 36O 
p e n t a d e c a h y d r a t e , 5 . 3 6 0 

n i t r i d e , 8 . 111 
n i t r i t e , 8 . 4 9 5 
n i t r o s y l c h l o r i d e , 8 . 6 1 7 

h e x a c h l o r i d e , 8 . 4 3 8 
o c c u r r e n c e , 5 . 1 5 3 

-—— o c t o b r o m o p l u m b i t e , 7 . 7 5 3 
——— o c t o b r o m o s t a n n i t e , 7 . 4 5 4 

o c t o c h l o r o s t a n n i t o , 7 . 4 3 4 
o c t o d e c a m m i n o i o d i d o , 8 . 2 6 2 
o c t o h y d r o x y t r i s u l p h i t e , 1 0 . 3Ol 
o c t o s u l p h o h e p t a c h l o r i d o , 1 0 . 6 4 3 

• o c t y l a l u m i n y l h y d r o x y t r i o i ' t h o s i l i c a t e , 
6 . 4 6 2 

o r t h o a n t i m o n a t e , 9 . 4 5 7 
o r t h o a r s e n a t o , 9 . 1 8 6 

o c t o h y d r a t e , 9 . 1 8 6 
o r t h o p h o s p h a t e , 5 . 3 6 2 

_ _ c o l l o i d a l , 5 . 3 6 3 
—— o r t h o s i l i c a t e , 6 . 4 5 4 

o x i d e p r o p e r t i e s , c h e m i c a l , 5 . 2 6 9 
p h y s i c a l , 5 . 2 6 3 

(vide, a l u m i n a ) , 5 . 2 5 3 
o x i d e s o c c u r r e n c e , 5 . 2 4 7 
o x y c h l o r i d e s , 5 . 3 1 8 
o x y d i e h r o m a t e , 1 1 . 2 8 5 , 3 4 2 
p a l l a d i u m a l l o y s , 1 5 . 6 4 9 
p a r a t u n g s t a t e , 1 1 . 8 1 9 
p a s s i v i t y , 5 . 2 0 5 
p e n t a b r o m o s t a n n i t e , 7 . 4 5 4 
p e n t a c h l o r i d e , 7 . 4 3 4 
p e n t a c h l o r o s t a n n a t e , 7 . 4 3 4 
p e n t a m m i n o c h l o r i d e , 5 . 3 2 0 
p e n t a s u l p h a t o d i p l u m b i t e , 7 . 8 2 1 
p e n t a t u n g s t a t e , 1 1 . 8 2 9 
p e n t i t a m a n g a n e s i d e , 1 2 . 2 1 0 
p e n t i t a t e l l u r i d e , 1 1 . 5 4 
p e n t i t a t r i p h o s p h i d e , 8 . 8 4 6 
p e r c h l o r a t e , 2 . 4 0 1 
p e r i o d a t e , 2 . 4 1 5 
p e r m a n g a n a t e , 1 2 . 2 7 9 
p e r o x i d e , 5 . 2 7 3 , 2 8 3 
p h o s p h a t e , 5 . 3 6 2 

A l u m i n i u m p h o s p h i t e , 8 . 9 1 7 
p h o s p h o r y l h o x a c h l o r i d e , 8 . 1 0 2 6 
p h o s p h o r y l t r i b r o m o t r i c h l o r i d e , 8 . 1 0 2 6 
p l a t i n u m a l l o y s , 1 6 . 2 0 9 

g o l d a l l o y , 1 6 . 2 IO 
s i l v e r a l l o y , 1 6 . 2 1 0 

s i l v e r a l l o y , 1 6 . 2IO 
p o t a s s i u m a l l o y s , 5 . 2 2 9 

a m i d e , 8 . 2 6 2 
c a r b o n a t e , 5 . 3 5 9 
d o c a m o l y b d a t e , 1 1 . 5 9 8 
d i m e t a s i l i c a t e , 6 . 6 4 8 
d o d e c a m o l y b d a t o , 1 1 . 5 9 9 
ferr ic a l u m s , 1 4 . 3 4 9 
h y d r o x y s u l p h a t e , 5 . 3 5 3 
m e s o t r i s i l i e a t e , 6 . 6 6 5 
n i t r a t e , 5 . 3 6 1 
o r t h o s i l i c a t e , 6 . 5 7 1 

h y d r a t o d , 6 . 5 7 4 
s e l e n a t e , 1 0 . 8 6 9 
s e l e n a t o a u l p h a t e , 1 0 . 9 3 0 
s u l p h a t e , 5 . 3 4 3 
s u l p h a t o s e l o n a t e , 1 0 . 93O 
t e l l u r a t e , 1 1 . 9 6 
t r i o r t h o a r s e n a t e , 9 . 1 8 6 

p r e p a r a t i o n , 5 . 16O 
p r o d u c t i o n , 5 . 1 5 2 , 1 6 0 
p r o p e r t i e s , c h e m i c a l , 5 . 2 0 2 

p h y s i c a l , 5 . 1 7 3 
p u r i f i c a t i o n , 5 . 169 
p y r o a r s e n a t e , 9 . 1 8 6 
p y r o p h o s p h a t e , 5 . 3 6 2 , 3 6 5 
r u b i d i u m s e l e n a t e , 1 0 . 8 6 9 

-— s u l p h a t e , 5 . 3 4 5 
s e l e n a t e , 1 0 . 8 6 9 
s o l e n i d e , 1 0 . 7 8 1 
s e l o n i t e , 1 0 . 8 2 9 

t r i h y d r a t e , 1 0 . 8 2 9 
s i l i c a t e s , 6 . 4 5 3 

a l k a l i , 6 . 6 4 0 
h y d r a t e d , 6 . 4 6 7 

s i l i c i d e , 6 . 1 8 3 
s i h c o d o d e c a m o l y b d a t - c , 6 . 8 7 1 
s i l i c o d o d e c a t u n g s t a t o , 6 . 8 8 0 
s i l i c o n c o b a l t a l l o y s , 1 4 . 5 3 6 

i r o n a l l o y s , 1 3 . 57O 
n i c k e l a l l o y s , 1 5 . 2 3 1 

s i l v e r , 5 . 2 3 3 ; i 5 . 21O, 2 2 5 
a l l o y s , 5 . 2 3 2 
d i o x y m o l y b d a t e , 1 1 . 6OO 
- n i c k e l a l l o y s , 1 5 . 231 
o x y d o d e c a m o l y b d a t e , 1 1 . 6OO 
p h o s p h a t e , 5 . 37O 
s i l i c a t e , 6 . 6 8 3 
s u l p h a t e , 5 . 3 4 1 , 3 4 5 
s u l p h i d e , 5 . 3 2 9 

s o d i u m a l l o y s , 5 . 2 2 9 
a m i d e , 8 . 2 6 2 
a r s e n i t o s i l i c a t e , 6 . 8 2 6 
c a l c i u m s u l p h a t o t r i o r t h o s i l i c a t e , 

6 . 5 8 4 
c a r b o n a t e , 5 . 3 5 9 
c h l o r o t r i o r t h o s i l i c a t e , 6 . 5 8 2 
c h r o m a t o s i l i c a t e , 6 . 8 6 6 
d i m e t a s i l i c a t e , 6 . 6 4 3 , 6 4 4 , 6 4 5 
d o d e c a m o l y b d a t o , 1 1 . 5 9 9 
fiuoarsenate, 9 . 2 5 9 
h y d r o t r i m e t a s i l i c a t e , 6 . 6 5 1 
h y d r o x y o r t h o s i l i c a t e , 6 . 5 7 4 
h y d r o x y s u l p h a t e , 5 . 3 5 3 
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Alumin ium-sod ium orthosi l icate , 6. 57O 
hydrated , 6- 573 

phosphate , 5. 367 
pyrophosphate , 5. 367 
se lenate , 10. 869 
s i l i comolybdate , 6. 871 
su lphate , 5. 342 

, sulphatotr iorthosi l icate , 6. 584 
tricarfoonatotriorthosihoate, 6. 

58O 
tr iorthoarsenate , 9. 186 
tr isulphotriorthosi l icate , 6. 587 

solubi l i ty of hydrogen , 1. 306 
— stannide , 7. 383 
— stee l , 12 . 752 

s t ront ium pyrophosphate , 5. 370 
subchloride, 5. 31 1 

— — subfluoride, 5. 3Ol 
— subox ide , 5 . 253 

subsu lphate basic , 5. 339 
- - subsulphide , 5 . 329 

— - su lphate , 13 . 615 
basic , 5. 336 
decahydrated , 5. 333 
d ihydrated , 5. 334 

__ dodocahydrated , 5 . 333 
_ heptacos ihydrated , 5. 333 

hcptadeeahydrated , 5. 333 
hoxadecahydrate , 5. 332 
h e x a h y d r a t e d , 5. 333 
oc todecahydrate , 5. 333 
tr ihydratod, 5. 333 

su lphates , 5. 332 
acid, 5 . 333 

— — sulphite , 10 . 301 
— sulphitoiodido, 5. 327 

su lphodecachlonde , 10. 647 
— — Kulphoheptachloride, 10. 647 

su lphomolybdate , 11 . 652 
sulphopentachloride , 10. 643 
sulphosi l icate , 6. 987 

- - - Hulphotungstate, 11 . 859 
sulphuryl chloride, 10. 231, 673 

- - sulphuryltrichloride, 10. 691 
tanta late , 9. 904 

— tel lurate, 1 1 . 96 
telluride, 1 1 . 53 
tel lurite, 1 1 . 81 
(totra) decahydroxysu lphate , 5 . 337 
totrahydrosulphate , 5. 336 
te trahydroxysulphatc , 5. 338 
te trahydroxysu lphi te , 10. 3Ol 
te trase lemte , 10. 829 
tetrasulphoheptachloride , 10. 643 
tetrasulphotrichloride, 10. 643 
tetratritaselenido, 10. 781 
te tr i tamanganoside , 12 . 2IO 
tetr i tastannide , 7. 383 
te tr i tatungst ide , 11 . 742 
thal lous se lenate , 10. 871 

su lphate , 5. 467 
th iohypophosphate , 8. 1064 
th iophosphi te , 8. 1062 
th iopyrophosphate , 8. 1070 
th iosulphate , 10 . 549 
t i tanate , 7. 66 
(fcri) l i th ium hexahydroxydimetas i l i -

ca te , 6. 607 
p o t a s s i u m trimesotris i l icate, 6. 

665 

A l u m i n i u m tr iamminochlor ide , 5 . 320 
triarsenotrichloride, 9. 244 
tr ibromide, 9. 249 
tr ichromide, 11 . 172 
tr ihydroxide , 5 . 275 

— tr ihydroxyd iphosphate , 5 . 366 
t r ihydroxyphosphate , 5 . 366 
tr ihydroxytetrani tr i todip lat in i te , 8. 

52O 
tr i iodohexarsenito , 9. 257 
tr imanganes ide , 12 . 211 
tr ioxyennease len i te , 10. 829 

heptahydrate , 10 . 829 
tr i su lphotnchlor ide , IO. 643 
tritadiarsonide, 9. 68 
tr i tadimanganes ide , 12 . 21O 
tr i taheptaphosphide , 8. 846 
tr i tamanganes ide , 12 . 2IO 
tr i taphosphide , 8. 846 
tr i ta tungst ide , 11 . 742 

— — tritetritazirconide, 7. 117 
— tr i th ionate , 10. 609 

tr iuranate , 12 . 67 
t u n g s t a t e , 11 . 789 

oc tohydrate , 1 1 . 789 
-——- t u n g s t e n cobal t a l loys , 14. 542 

uranate , 12 . 64 
uses , 5. 222 
v a n a d a t e s , 9. 775 
wool , 5. 17O 
X-radiogram, 1. 642 

— zinc a l loys , 5. 237 
copper a l loys , 5. 24O 

— iron a l loys , 13 . 557 
m a g n e s i u m a l loys , 5 . 24O 

— — nickel a l loys , 15 . 231 
_. __ phosphate , 5. 371 
_ _ — _ su lphate , 5. 354 

z irconium, 7. 116 
zois i te , 6. 72O 

Aluminol i tos , 5. 249 
- colloidal, 5. 249 

crystal l ine, 5. 249 
Aluminos i l i cates , 6. 304 

cons t i tu t ion , 6. 311 
Aluminosulphuric acid. 5. 336 
Aluminotherrnic react ions , 5. 218 
Aluminotr iorthosi l icates , 6. 605 
A l u m i n o t u n g s t a t e s , 11 . 789 
A luminous azide, 8. 352 
A l u m i n o v a n a d i u m , 9. 727 
A l u m i n u m , 5. 151 
A l u m i n y l a luminium (di) m a g n e s i u m ortho-

pentas i l icate , 6. 809 
(di) difluosilicato, 6. 561 

po tas s ium orthosi l icate , 6. 567 
s o d i u m orthosi l icate , 6. 567 

(di )a luminyl sod ium a n t i m o n a t e , 9. 456 
A l u m i u m , 5. 151 
Alumochalcos ideri to , 14. 411 
Alumoge l , 5 . 275 
A l u m s , 5. 336, 341 

pseudo , 6. 356 
X-radiograms , 1. 642 

A l u n d e R o m e , 5. 353 
A l u n d u m , 5. 271 
Aluni te , 2 . 657 ; 5 . 154, 257, 353 ; 14. 344 

a m m o n i a , 5 . 353 
soda , 5 . 353 
z inc, 5 . 154 
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Alunogen , 5. 154, 333 
Alunogene , 5 . 333 
Alurgi te , 6. 608 ; 12 . 148 
Aluschl i te , 6. 472 
Alutiee, 16. 1 
A lv i t e , 4 . 206 ; 5 . 512 ; 7. 100, 167 
Alzone , 5 . 239 
A m a l g a m , 3 . 3OO ; 4. 696, 1024 

a m m o n i u m , 4. 1005 
go ld , 3 . 4 9 4 ; 4 . 698 
hydrogen , 4 . 753 
lead, 1. 3 
pa l lad ium hydrosol , 15 . 649 
si lver, 4 . 696 
tables , 3 . 498 

Amalgamat ion , 3 . 303 
European process , 3 . 303 
Mexican process , 3 . 303 
process go ld , 3 . 495 

A m a l g a m s , 4 . 696 
alkali m e t a l s , 4 . 1010 
alkaline ear th meta l s , 4. 1031 
a l u m i n i u m , 5. 240 
dental , 4 . 1027 ; 7. 370 

Amarani te , 12 . 529 
Amarant t te , 14. 328, 332 
Amari l l i te , 14 . 346 
Amari l lo de barita, 11 . 273 

di ostronciaria, 11 . 271 
u l tramos , 11 . 273 

A m a z o n s tone , 6. 663 
Amazoni te , 6. 662 , 663 
Ambero id , 15. 208 
A m b l y g o n i t e , 2 . 426 ; 5. 155, 367 ; 8. 733 
A m b l v s t e g i t e , 6. 392 
A m e s i t e , 6- 622 ; 12. 529 
A m e t h y s t , 6. 138 

Oriental, 5. 247 
A m e t h y s t i n e , 6. 138 
A m e t h y s t z o n t e s , 6. 715 
A m i a n t h u s , 6. 422 , 425 
Amicrons , 1. 77O 
Amides , 8. 229, 252 
Amid ide , 8. 229 
Amidoohromic ac id , 8. 266 
Amidodiphosphor ic acid, 8. 709 
A m i d o g e n , 8. 229 

hydride , 8. 229 
Amidoguanidiniurn-tr ichloropal ladi te , 15. 

671 
Amidohexamidohoptaphosphor ic ac id , 8. 

719 
Amidohox imidoheptaphosphor ie ac id , 8. 

716 
Amidopent imidohexaphosphor ic ac id , 8. 719 
Amidopersu lphonic acid, 8. 67O 
(di )amidophosphoric acid, 8. 704 
A m i d o p h o s p h o r o u s ac ids , 8. 704 
(d i )amidophosphorous acid, 8. 704 
(mon)amidophosphorous ac id , 8. 704 
Amidopropionic ac id a n d h y d r o g e n , 1. 304 
Amidopyrophosphor ic ac id , 8. 709 
Amidosu lph inate s , 8. 632, 634 
Amidosu lphin ic ac id , 8. 632 , 633 
Amidosu lph i t e s , 8. 640 
Amidosu lphonates , 8. 637, 64O 
Amidosu lphonic ac id , 8. 637 
Amidosu lphurous acid, 8. 633 
Amidosu lphyry l chloride, 8. 662 

phosphorous tetrachloride, 8. 662 

Amidote tr imidopentaphosphor ic acid , 8. 
719 

Amidoth io imidosu lphon ic acid, 8. 635 
Amidoth iophosphor ic ac id , 8. 725 
A m i n e s , 8. 252 
ju-amino-salt, 14. 672 
Aminoace ta l , 16. 272 
Aminotr i su lphonates , 8. 667 
A m m i n e s , 14 . 690 
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— d i a m m i n o m o l y b d a t e , 1 1 . 5 5 9 
— — d i t h i o n a t e , 1 0 . 5 8 7 

f e r r o u s s u l p h a t e , 1 4 . 2 9 7 
fluotitanate, 7 . 7 2 
h e x a h y d r o t r i s d i a r s e n i t o d i m o l y b -

d a t e , 9 . 131 
l e a d n i t r i t e , 8 . 4 9 8 
m o l y b d a t e , 1 1 . 5 5 9 
n i c k e l s u l p h a t e , 1 5 . 4 7 4 
o c t o h y d r o b i s d i a r s o n i t o d i m o l y b -

d a t e , 9 . 131 
p e n t a f l u o d i o x y t u n g s t a t e , 1 1 . 8 3 9 
p h o s p h a t o h o m i p e n t a m o l y b d a t e , 

1 1 . 6 6 9 
s e l e n a t e , 1 0 . 8 5 9 
s t r o n t i u m n i t r i t e , 8 . 4 8 8 
t e l l u r i t e , 1 1 . 7 9 

_ t u n g s t a t e , 1 1 . 7 8 2 
t u n g s t e n t e t r a m m i n o e n n o a -

c h l o r i d e , 1 1 . 8 4 2 
c u p r i c a - s t a n n a t o , 7 . 4 1 8 

c a l c i u m t e t r a s u l p h a t o , 3 . 8 1 3 
d i a m m i n o i o d i d e , 8 . 2 0 9 
d i c h r o m a t e , 1 1 . 3 3 9 
d i m e t a p h o s p h a t e , 3 . 292—3 
s u l p h a t e , 3 . 2 5 5 
t e t r a m m i n o i o d i d e , 3 . 2 0 9 

c u p r i - t e t r a f l u o r i d e , 3 . 1 5 6 
t r i f l u o r i d e , 3 . 1 5 6 

c u p r o s i c s u l p h i t e , 1 0 . 2 7 8 
h e m i t r i d e c a h y d r a t e , 1 0 . 2 7 8 
p e n t a h y d r a t e , 1 0 . 2 7 8 

c u p r o u s c y a n i d o t h i o s u l p h a t e , 1 0 . 5 3 3 
d i b r o m o t e t r a t h i o s u l p h a t e , 1 0 . 5 3 3 
d i c h l o r o t e t r a t h i o s u l p h a t e , 1 0 . 5 3 3 
d i i o d o t e t r a t h i o s u l p h a t e , 1 0 . 5 3 3 
d i t h i o c y a n a t o t e t r a s u l p h a t e , 1 0 . 

5 3 3 
o r t h o p h o s p h a t e , 3 . 2 8 7 
p e n t a t h i o s u l p h a t e , 1 0 . 5 3 0 
s u l p h i t e , 1 0 . 2 7 4 
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A m m o n i u m t h i o c a r b o n a t e , 6 . 1 2 5 
th . iocya .nato th . io su lph .a te , 1 0 . 5 3 3 
t h i o s u l p h a t e , 1 0 . 53O 
t r i t h i o s u l p h a t e , 1 0 . 53O 

d e c a b o r a t e o c t o h y d r a t o d , 5 . 8 6 
d e c a b r o m o a l u m i n a t e , 5 . 3 2 6 
d e c a h y d r o p e n t a s e l e n i t o d o d e c a v a n a -

d a t e , 1 0 . 8 3 5 
d e c a i o d o t r i p l u m b i t e , 7 . 7 7 2 

h e x a h y d r a t e , 7 . 7 7 2 
d e c a m e t a p h o a p h a t e , 2 . 8 7 8 
d e c a m o l y b d a t e , 1 1 . 5 9 7 

e n n e a d e c a h y d r a t e , 1 1 . 5 9 7 
d e c a m o l y b d a t o s u l p h i t o , 1 0 . 3 0 7 
d e u t e r o h e x a v a n a d a t e , 9 . 7 5 9 
d e u t e r o t e t r a v a n a d a t e , 9 . 7 5 9 

— d i a m i d o d i p h o s p h a t e , 8 . 7 1 1 
— — d i a m i d o p h o s p h a t e , 8 . 7 0 7 

d i a m m i n o t o t r a c h l o r o c u j i r a t e , 3 . 1 8 6 
d i a r s e n a t o d e c a t u n g s t a t e , 9 . 2 1 3 
d i a r s e n a t o h e n i c o s i t u n g s t a t o , 9 . 2 1 4 
d i a r s e n a t o h e p t a d e c a t u n g s t a t e , 9 . 2 1 3 
d i a r s e n a t o h e p t a m o l y b d a t e , 9 . 2 0 6 
d i a r s e n a t o h e x a t u n g s t a t e , 9 . 2 1 3 
d i a r s e n a t o t e l l u r a t e , 1 1 . 9 6 
d i a r s e n a t o t e t r a c o s i t u n g s t a t o , 9 . 2 1 4 
d i a r s e n a t o t e t r a d e e a t u n g s t a t e , 9 . 2 1 3 
d i b r o r n o c u p r i t o , 3 . 1 9 5 

~ d i b r o m o d i c h l o r o s t a n n i t e , 7 . 4 5 4 
d i c e i o u s o c t o s u l p h a t e , 5 . 6 5 9 

— — d i e h l o r o b i s d i m e t h y l g l y o x i m o r h o d i t e , 
1 5 . 5 7 7 

d i e h l o r o c u p r i t e , 3 . 1 6 3 
d i c h l o r o d i b r o m o p l u m b i t e , 7 . 7 5 1 
d i c h l o r o d i c u p r i t e , 3 . 1 6 3 
d i c h l o r o t r i b r o r n o b i B m u t h i t o , 9 . 6 7 3 
d i c h r o m a t e , 1 1 . 3 2 3 
d i c h r o m y l t e t r a f l u o e h r o m a t o , 1 1 . 3 6 5 
d i c u p r i c s u l p h a t e , 3 . 2 5 5 
d i f l u o d i o x y p h o s p h a t e , 8 . 9 9 7 

- d i f l u o d i t h i o n a t e , 10- 5 9 9 
— d i f l u o t o l l u r a t e , 1 1 . 1U9 

d i f l u o v a n a d a t e , 9 . 8() I 
d i h y d r a t e d t e t r a m t r i t o p l a t i n i t o , 8 . 5 1 8 
d i h y d r o a r s e n a t e , 9 . 1 5 6 
d i h y d r o a r s o n a t o h e m i p e n t a m o l y b d a t e , 

9 . 2 0 7 
— d i h y d r o a r s e n a t o m o l y b d a t e , 9 . 2 0 6 

d i h y d r o a r s e n a t o t r i m o l y b d a t o , 9 , 2 0 8 
d i h y d r o a r s e n i t e , 9 . 12O 
d i h y d r o r n a n g a n i d i o r t h o p h o s p h a t o , 1 2 . 

4 6 1 
d i h y d r o p h o s p h a t o h o m i p o n t a m o l y b -

d a t e , 1 1 . 6 6 8 
—— h e p t a d e e a h y d r a t e , 1 1 . 6 6 8 

h e p t a h y d r a t e , 1 1 . 6 6 8 
„ d i h y d r o p h o s p h a t o r n o l y b d a t o , 1 1 . 6 7 1 

d i h y d r o p y r o p h o s p h a t e , 2 . 8 7 6 
d i h y d r o r t h o p h o s p h a t e , 2 . 8 7 1 

- d i h y d r o t e t r a s e l e n i t o h e x a v a n a d a t e , 1 0 . 
8 3 5 

d i h y d r o t h o r i d o d e c a m o l y b d a t e s , 1 1 . 
6Ol 

d i h y d r o t r i o x y s u l p h a r s e n a t e , 9 . 3 2 7 
t e t r a h y d r a t e , 9 . 3 2 7 

d i h y d r o t r i s e l e n i t e , 1 0 . 8 2 1 
d i h y d r o x y l a m i n o m e t a v a n a d a t e , 9 , 

4 7 0 
d i h y p o v a n a d a t o d i v a n a d a t o c t o c o s i -

m o l y b d a t e , 9 . 7 9 3 

A m m o n i u m d i h y p o v a n a d a t o t e t r a d o c a t u n g -
s t a t e , 9 . 7 4 7 

d i h y p o v a n a d a t o to t r a v a n a d a t e , 9 . 
7 9 2 

d i h y p o v a n a d o c t o v a n a d a t e , 9 , 7 9 2 
d i i m i d o p e n t a t h i o d i p h o s p h a t o , 8 . 7 2 7 
d i i m i d o p o n t a t h i o p y r o p h o s p h a t o , 8 . 

1 0 5 6 
d i i o d a t e , 2 . 3 4 0 
d i i o d o t h i o s u l p h a t e , 1 0 . 5 3 3 
d i l a n t h a n u m o c t o s u l p h a t e , 5 . 6 5 9 
(d i ) d i m e r c u r i a m m o n i u m n i t r a t e , 4 . 

10Ol 
d i h y d r a t e d , 4 . 1001 

- — m e r c u r i c d i n i t r a t o d i e h l o r i d e , 4 . 9 9 7 
o x y m e r o u r i a m m o n i u m n i t r a t e h y 

d r a t e , 4 . 1 0 0 1 
d i m e r c u r i a m m o n i u n i c h l o r i d e , 4 . 8 4 5 

c h r o r n a t e , 1 1 . 2 8 4 
_ n i t r a t e , 4 . 9 9 9 

d i h y d r a t e d , 4 . 1 0 0 0 , 1 0 0 1 
s u l p h a t e , 4 . 9 7 8 , 9 7 9 

d o d e e a h y d r a t e d , 4 . 9 7 8 , 9 7 9 
d i m o t a p h o s p h a t e , 2 . 8 7 6 ; 8 . 9 8 5 

- - — d i m o l y b d a t e , 1 1 . 58O 
d i m o l y b d i t e t r a m o l y b d a t e , 1 1 . 5 3 1 
d i m o l y b d i t o t e t r a m o l y b d a t e , 1 1 . 5 9 3 
d i o x y d i s e l o n o t u n g s t a t e , 1 0 . 7 9 8 
d i o x y d i s u l p h o m o l y b d a t e , 1 1 . 6 5 4 
d i o x y d i s u l p h o t u n g s t a t e , 1 1 . 8 6 1 

— • d i o x y p e n t a f l u o m o l y b d a t e , 1 1 . 6 1 4 
d i o x y t e t r a f l u o m o l y b d a t e , 1 1 . 6 1 3 
d i o x y t r i f l u o r i d e , 1 1 . 6 1 3 
d i p e r c h r o m a t e s , 1 1 . 3 5 7 
d i p h o s p h a t o c t o v a n a d a t o d o d e c a -

m o l y b d a t o , 9 . 8 3 1 
d i p h o s p h a t o c t o v a n a d a t o h e n a -

n x o l y b d a t e , 9 . 8 3 2 
d i p h o s p h a t o e t o v a n a d a t o h e p t a d e c a -

m o l y b d a t e , 9 . 83O 
— d i p h o s p h a t o c t o v a n a d a t o t e t r a d e c a -

m o l y b d a t o , 9 . 83O 
o o t o c o s i h y d r a t e , 9 . 83O 

.. p e n t a d e c a h y d r a t e , 9 . 83O 
— d i p h o s p h a t o e t o v a n a d a t o t r i d e c a -

m o l y b d a t o , 9 . 8 3 1 
d i p h o s p h a t o d e c a v a n a d a t o d e c a -

m o l y b d a t e , 9 . 8 3 2 
d i p h o s p h a t o d e c a v a n a d a t o h e n a -

m o l y b d a t e , 9 . 8 3 2 
d i p l i o s p h a t o d e c a v a n a d a t o p e n t a d e c a -

m o l y b d a t e , 9 . 83O 
d i p h o s p h a t o d e c a v a n o d a t o t r i d o c a -

m o l y b d a t e , 9 . 8 3 1 
d o t r i c o n t a h y d r a t o , 9 . 8 3 1 

d i p h o s p h a t o d o d e c a v a n a d a t o d o d o c a -
m o l y b d a t o , 9 . 831 

d i p h o s p h a t o h e p t a d e f j a v a n a d a t o e n n e a -
m o l y b d a t e , 9 . 8 3 2 

d i p h o s p h a t o h e x a d e e a v a n a d a t o t i t r a -
d e c a m o l y b d a t o , 9. 83O 

d i p h o s p h a t o h e x a v a n a t l a t o c t o d e c a -
m o l y b d a t e , 9 . 8 2 9 

d i p h o s p h a t o h e x a v a n a d a t o h e p t a d e c a -
m o l y b d a t e , 9 . 8 2 9 

d i p h o s p h a t o h e x a v a n a d a t o h e x a d o c a -
t u n g s t a t e , 9 . 8 3 5 

d i i a h o s p h a t o h e x a v a n a d a t o p e n t a d c o a -
m o l y b d a t e , 9 . 83O, 8 3 1 

i c o s i h y d r a t e , 9 . 8 3 0 

th.iocya.natoth.iosulph.ate
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A m m o n i u m , d iphosphatohexavanadato-
te tradecamolybdate , 9. 831 

d iphosphatohexavanadatotr ideca-
rnolybdate, 9. 831 

diphosphatotel lurate , 11 . 120 
d iphosphatotetradecavanadatohena-

m o l y b d a t o , 9. 882 
d iphosphatovanadi to tungs ta te , 9. 

826 
diplatinic tr iacontatungstate , 1 1 . 803 
dipraaeodymium hexasu lphate , 5. 659 

• d i se len i toctomolybdate , 10 . 837 
hexahydrate , 19. 837 
pontahydrato , 10. 837 

• d i se len i todeeamolybdate , 10. 836 
d i se len i tododecamolybdate , 10. 837 
d ise loni topentamolybdate , 10. 837 
disulphatoaluminato , 5 . 344 

te trahydrate , 5. 352 
disxilphatoehroinato, 11 . 452 
disulphatocuprate , 3 . 255 
disulphatoindate , 5. 404 

te trahydratod, 5. 404 
d i su lphatovanadi te , 9. 82O 
disulphide, 2 . 651 
disulphitodiarnrrimocobaltato— trans-, 

10. 318 
disulphitodiethy lonediammino-

eobalt i to trans-, 10- 318 
disulphitod ipropylenediarnmmo-

eobal tato trans-, 10. 318 
d isu lphi tocthylenediamine—v i s - , 10-

318 
trans-, 10. 318 

disulphitotetramrriinocobaltate— cis-, 
10. 317 

% trans-, 10. 317 
d i te l luratohexamolybdate , 11 . 97 
d i th iometaphosphato , 8. 1070 
d i th ionate , 10. 582 
d i th iophosphate , 8. 1068 
diuranate , 12 . 65 

• diuranyl pentacarbonate , 12. 1 14 
pentahypophosj>hite, 8. 889 

• su lphate , 12. 17 
tr isulphate , 12. 108 

_ tr i sulphi te , 10. 3(>8 
— d ivanadatoc todecamolybdate , 9. 782 
- d i v a n a d a t o d i m o i y b d a t e , 9. 781 

d i v a n a d a l o h e x a m o l y b d a t o , 9. 782 
p e n t a h y d r a t e d , 9. 782 

h e x a h y d r a t e , 9. 782 
d i v a n a d a t o p e n t a t u n g s t a t e , 9. 785 
d i v a n a d a t o p h o s p h a t e , 9. 828 
d i v a n a d a t o t e t r a m o l y b d a t e , 9. 781 
d i v a n a d a t o t e t r a t u n g s t a t e , 9. 785 
— h e m i p e n t a h y d r a t e , 9. 785 

t e trahydrate , 9. 785 
d i v a n a d a t o t r i m o l y b d a t e , 9. 781 
dodocaborate ©nneahydrated, 5 . 81 
dyspros ium carbonate , 5 . 704 
eicosiebloroertneamereuriate, 4 . 851 
enneabromodianti ix ionite , 9. 496 
enneabromodiperrhodi te , 15. 581 
enneach loroant imonate , 9. 4 9 0 
enneachlorodiant imoni te , 9. 4 7 9 
enneaf luohypovanadate , 9. 797 
enneahydrododecase len i tohexavana-

d a t e , 1 0 . 835 
ennea iododiant imoni te , 9 . 502 

A m m o n i u m enneapotasisura decameta-
p h o s p h a t e , 8. 99O 

enneasu lph ide , 2 . 6 5 4 
©rbrium su lpbate , 5 . 704 
ethylenotriohloroplat ini te , 16. 272 

m o n o h y d r a t e , 16 . 272 
t e t r i tapentahydrate , 16. 272 

ferric a l u m , 14. 337 
a n t i m o n y chloride, 14 . 102 
arsenate , 9. 227 
carbonate , 14. 37O 
chromate , 1 1 . 309 
chromium su lphate , 1 1 . 463 
d isu lphate , 14 . 336 

dodecahydrate , 14. 337 
— d o d e c a m o l y b d a t e , 1 1 . 602 
— dodecatungs ta te , 11 . 832 
— fluoride, 14 . 7 

heptachlor ide , 14 . 99 
heptacosichlorotri h y poan ti-

monato , 9. 486 
hexafluoride, 14. 7 
hydrophosphi to , 8. 92O 
oxy te t rasu lphate , 14. 339 
para tungs ta te , 1 1 . 82O 
pentabromoiodide , 14. 135 
pontachloride, 14. 99 
pentadecoxveox iosehromate , 1 1 . 

31O 
phosphate , 14 . 41 O 

— pyrophosphate , 14. 414 
su lphate , 11 . 831 
sulphatofluoberyl lato, 14. 353 
sulphide, 14. 182 
tctrabromide, 14. 124 
tetrachloride, 14 . 99 
tr idecachloride, 14. 101 
tr isulphate , 14 . 336 

ferrisulphatosulphite , 10 . 313 
ferrodinitrosyl thiosulphate , 8. 442 
ferroheptanitrosyltr isulphido, 8. 441 
ferrous a q u o p e n t a m m m o s u l p h a t e , 14. 

29O 
arsenate , 9. 224 
bromide , 14. 121 
carbonate , 14. 369 
coba l tous su lphate , 14. 783 
d i th ionate , 10 . 597 
ferric oc tosu lphate , 14. 357 

o x y c a r b o n a t e , 14. 370 
hydrophosphate , 14. 397 
nickelous su lphate , 15. 477 
persulphate , 10. 48O 
phosphate , 14. 395 
pyrophosphate , 14. 398 
se lenate , 10. 88O 
sulphatofhioberyHate, 14 . 301 
su lphi te , 10. 312 
tetrachloride, 14 . 31 
tetrachloride, 14 . 3 
trifluoride, 14. 3 

fLuoborate, 5 . 127 
fluobromoplumbite, 7. 751 
fluochloroplumbite, 7. 733 
fluochromate, 11 . 365 
fluohydroxyselenate, 10. 903 
fluoindate, 5 . 399 
f luomanganite , 12 . 347 
fluoperborate, 5. 129 
fluoplatinate, 16. 25O 



GENERAL, I N D E X 433 

A m m o n i u m fluoplumbite, 7 . 7 0 3 
f l u o r i d e , 2 . 5 1 9 

a m m i n o - , 2 . 5 2 0 
f L u o s c a n d i a t e , 5 . 4 8 9 
fluosilicate, 6 . 9 4 5 
fluostannate, 7 . 4 2 2 
f l u o s t a n n i t e , 7 . 4 2 2 
f tuosulph.on.ate , 1 0 . 6 8 5 
fluotitanate, 7 . 7O, 67O 
f l u o z i r c o n a t e , 7 . 1 3 9 
g a d o l i n i u m n i t r a t e , 5 . 6 9 5 
g a l l i c d i s u l p h a t e , 5 . 3 8 5 
g o l d a m m i n o p h o s p h a t o m o l y b d a t e , 1 1 . 

6 7 1 
h e n a c h l o r o a n t i m o n i t o h y p o a n t i m o n a t e , 

9 . 4 8 5 
h e n a c h l o r o d i b i s m u t h i t e , 9 . 6 6 6 
h e n i e o s i c h l o r o p e n t a m e r c u r i a t o , 4 . 8 5 2 
h e p t a b r o m o a l u m i n a t e , 5 . 3 2 6 

— h e p t a c h l o r o d i b i s m u t h i t e , 9 . 6 6 6 
h e p t a c h l o r o d i f e r r a t e , 1 4 . K)O 
h e p t a d e c a f l u o s i l i c a t e , 6 . 9 4 5 
h e p t a f l u o a n t i m o n a t e , 9 . 4 6 8 
h e p t a f l u o h a f n i a t e , 7 . 171 
h e p t a f l u o s i l i c a t e , 6 . 9 4 5 
h e p t a f l u o t a n t a l a t e , 9 . 9 1 6 
h e p t a f l u o t i t a n a t e , 7 . 7O 
h e p t a f t u o z i r c o n a t e , 7 . 1 3 9 
h e p t a h y d r o d e c a m o l y b d a t e , 1 1 . 5 9 5 

h e p t a h y d r a t o , 1 1 . 5 9 5 
h e p t a i o c l o a n t i m o n i t e , 9 . 5 0 2 
h e p t a i o d o b i s m u t h i t e , 9 . 6 7 6 
h e p t a s u l p h i d e , 2 . 6 5 3 
b e p t a s u l p h o t r i s t a n n a t o , 7 . 4 7 4 
h e u l a n d i t e , 6 . 7 5 7 
h e x a b o r a t e h e p t a h y d r a t e d , 5 . 8O 

— — h e x a b r o m o h y p o a n t i m o n a t e , 9 . 4 9 6 
h e x a b r o m o e e l e n a t e , 1 0 . 9 0 1 

— h o x a b r o m o s t a n n i t e , 7 . 453—4 
-—— h e x a b r o m o t e l l u r i t e , 1 1 . 1 0 4 

h e x a c h l o r o b i s m u t h i t e , 9 . 6 6 6 
- — h c x a c h l o r o h y p o a n t i m o n a t o , 9 . 4 8 5 

h e x a c h l o r o p e r r h o d i t e , 1 5 . 5 7 7 
• h e x a c h l o r o p e r r u t h o n i t e , 1 5 . 531 

— h e x a c h l o r o p l a t i n a t o h y p o a n t i m o n a t e , 
9 . 4 8 5 

h e x a c b l o r o p l u m b i t e , 7 . 7 2 7 
h e x a c h l o r o 8 t a n n a t o h y p o a n t i m o n a t e , 9 . 

4 8 5 
h e x a c h l o r o s t a n n i t e , 7 . 4 3 2 
h e x a c h l o r o t e l l u r i t e , 1 1 . 1 0 2 
h e x a c h l o r o t h a l l a t e , 5 . 4 4 5 

d i h y d r a t e d , 5 . 4 4 5 
h e x a c h r o r n a t e , 1 1 . 3 5 2 
h e x a d e c a b r o m o t r i a n t i m o n i t e , 9 . 4 9 6 
h e x a d e c a t u n g n t a t e , 1 1 . 8 3 2 
h e x a f l u o a l u m i n a t e , 5 . 3 0 3 
h e x a f l u o a n t i m o n a t e , 9 . 4 6 8 
h e x a f l u o a r c e n a t e , 9 . 2 3 6 
h e x a f l u o f e r r a t e , 1 4 . 7 
h e x a f l u o h a f n i a t e , 7 . 171 
h e x a f l u o t i t a n i t e , 7 . 6 6 
h e x a f l u o v a n a d i t e , 9 . 7 9 6 
h e x a h y d r o a r s e n a t o c t o d e c a m o l y b • 

d a t e , 9 . 2 1 1 
h e x a i o d o t e l l u r i t e , 1 1 . 1 0 6 
h e x a m o l y b d a t e , 1 1 . 5 9 4 
h e x a p h o s p h a t o d i v a n a d a t o h e x a c o n t a -

t u n g s t a t e , 9 . 8 3 5 
h e x a s e l e n i t o h e x a m o l y b d a t e , 1 0 . 8 3 7 

VOL. X V I . 

A m m o n i u m h e x a t u n g s t a t e , 1 1 . 8 2 9 
h e x a u r a n a t e , 1 2 . 6 8 
h e x a v a n a d a t o c t o m o l y b d a t e , 9 . 7 8 2 
h e x a v a n a d a t o h e p t a m o l y d a t e , 9 . 7 8 2 
h e x a v a n a d a t o p e n t a r a o l y b d a t e , 9 . 7 8 1 
h e x a v a n a d a t o t e t r a c o s i m o l y b d a t e , 9 . 

7 8 2 
h e x a v a n a d a t o t o t r a m o l y b d a t o , 9 . 7 8 1 
h e x a v a n a d a t o t u n g s t a t e , 9 . 7 8 5 
h e x a v a n a d y l fcetrasulphite, 1 0 . 3 0 5 
h e x e r o d o d e c a v a n a d a t e , 9 . 76O 
h e x o x y h e n a f l u o m o l y b d a t e , 1 1 . 6 1 4 
H y d r a z i n e d i h y d r o h y p o p h o s p h a t o , 8 . 

9 3 3 
• l i y d r a z i n o d i s u l p l i o n a t e , 8 . 6 8 3 

h y d r a z i n o m o n o s u l p h o n a t e , 8 . 6 8 3 
h y d r o a m i d o s e l e n i t e , 8 . 6 3 6 
h y d r o a r s e n a t o , 9 . 1 5 5 
h y d r o a r a e n a t o d i m o l y b d a t e , 9 . 2()6 
h y d r o a r s e n a t o d i o x y d i c h r o m a t o , 9 . 2 0 4 
l i y d r o a r s e n a t o t r i m o l y b d a t o , 9 . 2 0 8 

h e m i h e r i a l i y d r a t o , 9 . 2 0 8 
h e m i p e n t a h y d r a t o , 9 . 2 0 8 

h y d r o b r o m i d e , 2 . 5 9 4 
h y d r o c a r b o n a t e , 2 . 7 8 7 

p r e p a r a t i o n , 2 . 7 8 7 
p r o p e r t i e s , 2 . 7 8 8 

h y d r o d o f l u o p l u m b a t o , 7 . 7 0 5 
h y d r o f l u o r i d e , 2 . 52O 

• h y d r o h e p t a m o l y b d a t e , 1 1 . 5 9 4 
h y d r o h y p o n i t r i ' t e , 8 . 4 IO 
h y d r o h y p o s u l p h i t o , 1 0 . 181 
h y d r o m o n a m i d o p h o s p h a t e , 8 . 7 0 5 
h y d r o n i t r a t e , 2 . 8 4 2 
h y d r o i i i t r i l o d i t h i o p h o s p h a t o , 8 . 7 2 6 
h y d r o p e n t a s u l p l i a t o c o l u m b i t o , 9 . 8 8 1 
h y d r o p e r m a n g a n i t e , 1 2 . 2 7 5 
h y d r o p h o s p h a t o d i m o l y b d a t e , 1 1 . 67O 

h o m i p o n t a h y d r a t e , 1 1 . 6 7 0 
h y d r o p h o s p h a t o d i v a n a d a t o c t o t u r i g -

s t a t o , 9 . 8 3 6 
b y d r o p h o s p h a t o t o t r a v a n a d a t o t e t r a -

t u n g s t a t e , 9 . 8 3 6 
h y d r o p h o s p h a t o t r i v a n a d a t o h e x a -

t u n g s t a t o , 9 . 8 3 6 
h y d r o p h o s p h i t e , 8 . 9 1 1 

— h y d r o p y r o t e l l u r a t o , 1 1 . 8 9 
h y d r o r t h o p h o s p h a t o , 2 . 8 7 1 
h y d r o s e l o n a t o , 1 0 . 8 5 4 
h y d r o s e l e n a t o u r a i i a t o , 1 0 . 8 7 7 
h y d r o s e l e n i d e , 1 0 . 7 6 5 
h y d r o s o l o n i t o , 1 0 . 8 2 0 
h y d r o s i l i c a t e , 6 . 3 2 9 
h y d r o s t a n m d o d o c a m o l y b d a i e , 1 1 . 6Ol 
h y d r o s u l p h a t a r s e n a t e , 9. 3 3 3 , 3 3 4 
h y d r o s u l p h a t e , 2 . 7 0 3 
h y d r o s u l p h i d e , p r o p e r t i e s , 2 . 6 4 6 
h y d r o s u l p h i t e , 1 0 . 2 5 9 
h y d r o t e l l u r a t o , 1 1 . 8 9 
h y d r o t e l l u r i d e , 1 1 . 4 0 
h y d r o t e t r a m i d o t e t r a p b o s p h a t o , 8 . 7 1 6 

— b y d r o t e t r a p h o s p h i d e , 8 . 8 3 2 
h y d r o t e t r o x y t r i s u l p h o d i m o l y b d a t e , 

1 1 . 6 5 5 
h y d r o t r i o x y s u l p h a r s e n a t e , 9 . 3 2 7 
h y d r o x i d e , 8 . 1 9 4 
h y d r o x y l a m i n e p a r a m o l y b d a t e , 1 1 . 5 5 2 

p h o s p h i t e , 8 . 9 1 2 
t u n g s t a t e , 1 1 . 7 7 3 

h y d r o x y n i t r i l o m o n o n o s u l p b a t e , 8 . 6 7 1 
2 F 
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A m m o n i u m h y d r o x y p e r o s m a t e , 1 5 . 7 1 3 
h y p e r b o r a t e , 5 . 12O 
h y p o b r o m i t e , 2 . 27O 
h y p o c h l o r i t e , 2 . 0 6 , 27O 
h y p o i o d i t o , 2 . 27O 
h y p o m o l y b d a t o m o l y b d a t e , 1 1 . 6 0 4 
h y p o n i t r a t o , 8 . 4 1 0 

•— h y p o n i t r i t o s u l p h a t e , 8 . 6 8 8 
— h y p o p h o s p h a t o , 8 . 0 3 2 

h y p o p h . o s p h . i t e , 8 . 88O 
h y p o p h o s p h i t o m o l y b d a t e , 8 . 8 8 8 
h y p o p h o s p h i t o m o l y b d i t o m o l y b d a t o , 

8 . 8 8 8 
h y p o s u l p h i t e , 1 0 . 18O 

— — h y p o v a u a d a t e , 9 . 7 4 6 
h y p o v a n a d a t o c t o v a n a d a t e , 9 . 7 0 2 
h y p o v a n a d a t o - v a n a d a t o t u n g s t a t e , I 

7 0 3 
h y p o v a n a d o u s s u l p h a t e , 9 . 8 1 8 
i m i d o c h i - o m a t e , 8 . 2 6 6 
i u i i d o r r i o l y b d a t e , 8 . 2 6 7 
i m i d o s u l p h i n i t e , 8 . 6 4 5 
i m i d o t r i t h i o p h o s p h a t o , 8 . 7 2 7 
i o d a t e , 2 . 3 3 0 

h y d r a t e d , 2 . 34O 
i o d a t o p h o s p h a t e , 2 . 8 7 4 
i o d i d e , 2 . 6 1 5 

-— a m m i n e , 2 . 6 1 0 
X - r a d i o g r a m , 1 . 6 4 2 

i o d i d e s , 1 4 . 1 3 3 
i o d o b i s a r s o n i t o , 9 . 2 5 6 
i o d o o a m a l l i t o , 4 . 3 1 7 
i o d o c u p r i t c , 3 . 2 0 5 
i o d o i r i d a t e , 1 5 . 7 7 0 
i o d o i r i d i t e , 1 5 . 7 7 7 
i o d o p e r i r i d i t o , 1 5 . 7 7 7 
i o d o p l a t i n a t e , 1 6 . 30O 
i o d o s m a t e , 1 5 . 725) 
i o d o s t a n n a t e , 7 . 4 6 3 
i o d o s t a i m i t e , 7 . 4 6 0 
i o d o s u l p h o n a t o , 1 0 . 6 8 0 
i o d o t r i c h l o r o b i s m u t h a t e , 8 . 2 7 2 
i r i d i u m d i s u l p h a t e , 1 5 . 7 8 5 

h e x a c h l o r o d i h y d r o s u l p h i t e , 1 0 . 
3 2 4 

s u l p h i d e , 1 5 . 7 8 3 
t r i s u l p h i t e , 1 0 . 3 2 4 

i s o t e t r a h y d r o b o r o d o d e c a t u n g s t a t e , 5 . 
1 0 0 

i s o t u n g s t a t e , 1 1 . 7 7 3 
l a n t h a n o u s m o l y b d a t e , 1 1 . 5 8 7 

— - l a n t h a n u m c a r b o n a t e , 5 . 6 6 6 
• h e x a c h r o m a t e , 1 1 . 2 8 7 
n i t r a t e , 5 . 6 7 1 
s e l e n a t e , 1 0 . 8 7 2 
s u l p h a t e , 5 . 6 5 0 
s u l p h i t e , 1 0 . 3 0 2 
t u n g s t a t e , 1 1 . 7 0 0 

l e a d c h r o m a t o , 1 1 . 3 0 4 
c o b a l t n i t r i t e , 8 . 5 0 6 
d i m e t a p h o s p h a t e , 7 . 8 8 1 
h y d r o x y n i t r i l o d i s u l p h o n a t e , 8 . 

6 7 8 
i m i d o c h r o m a t e , 8 . 2 6 6 
i m i d o m o l y b d a t e , 8 . 2 6 7 
n i c k e l n i t r i t e , 8 . 5 1 2 
n i t r i t o t r i s u l p h o n a t e , 8 . 6 6 0 
p h o s p h a t o p e n t a d e c a m o l y b d a t e . 

1 1 . 6 7 1 
p y r o p h o s p h a t e , 7 . 88O 

A m m o n i u m l e a d r h o d i u m c h l o r o n i t r a t e , 1 5 . 
5 9 1 

__ t r i t h i o s u l p h a t e , 1 0 . 5 5 1 
l i t h i u m c h r o r n a t e , 1 1 . 2 4 4 

d i s u l p h i t o t e t r a m m i n o c o b a l t a t e — 
cie-, 1 0 . 3 1 7 

h y d r o r t h o p h o s p h a t e , 2 . 8 7 6 
p e n t a m e t a p h o s p h a t e , 2 . 8 7 8 ; 8 . 

0 8 8 
p e r i o d a t e , 2 . 4 0 9 
s u l p h a t e , 2 . 7 0 5 

• t r i m e t a p h o s p h a t e , 2 . 8 7 7 
l u t e o d i v a n a d a t o p h o s p h a t e , 9 . 8 2 8 
l u t e o v a n a d a t o p h o s p h a t e , 9 . 8 2 7 
m a g n e s i u m a r s e n a t e , 9 . 1 7 7 

b r o m i d e , 4 . 3 1 4 
c a r b o n a t e , 4 . 37O 
c h l o r i d e , 4 . 3 0 6 
c h r o m a t e , 1 1 . 2 7 5 
c o b a l t o u s s u l p h a t e , 1 4 . 7 8 1 
d i m e t a p h o s p h a t e , 4 . 3 0 6 
d i t h i o p h o s p h a t o , 8 . 1 0 6 8 
f e r r o u s s u l p h a t e , 1 4 . 2 9 7 
h y d r o c a r b o n a t o , 4 . 3 7 1 
i o d i d e , 4 . 3 1 7 
m a n g a n o u s s u l p h a t e s , 2 . 4 2 3 

— m o l y b d a t e , 1 1 . 5 6 2 
m o n o t h i o p h o s p h a t e , 8 . 1O60 
n i e k e l o u s s u l p h a t e , 1 5 . 4 7 5 
o r t h o s u l p h a r s e n a t o , 9 . 3 2 1 
p a r a t u n g s t a t o , 1 1 . 8 1 8 
p e r s u l p h a t e , 1 0 . 4 7 0 
p h o s p h a t e , 4 . 3 8 4 
-—-—- m o n o h y d r a t e d , 4 . 3 8 6 
s e l e n a t e , 1 0 . 8 6 3 
s u l p h a t e , 4 . 3 4 2 
s u l p h i t e , 1 0 . 2 8 5 
t e l l u r i d e , 1 1 . 5O 
t h i o s u l p h a t e , 1 0 . 5 4 5 
v a n a d a t e , 9 . 7 7 3 
v o l t a i t o , 1 4 . 3 5 3 

_ m a n g a n a t e , 1 2 . 2 8 7 
m a n g a n e s e a r s e n a t e , 9 . 2 2 1 

d i t h i o n a t e , 1 0 . 5 0 6 
o x y t r i f l u o r i d e , 1 2 . 3 4 7 

m a n g a n i c a l u m , 1 2 . 4 2 0 
t e t r a c o s i h y d r a t e , 1 2 . 4 2 9 

—„ d o d e c a m o l y b d a t e , 1 1 . 6 0 2 
m o l y b d a t e , 1 1 . 5 7 2 
p a r a t u n g s t a t e , 1 1 . 82O 
p e n t a c h l o r i d e , 1 2 . 3 7 8 
p e n t a f l u o r i d e , 1 2 . 3 4 5 

— — p o r p h o s p h a t e , 1 2 , 4 6 3 
p y r o p h o s p h a t e , 1 2 . 4 6 2 
t r i h y d r a t e , 1 2 . 4 6 2 
t e t r a s u l p h a t e , 1 2 . 4 2 0 
t r i d e c a m o l y b d a t e , 1 1 . 6 0 2 
t u n g s t a t e , 1 1 . 7 0 7 

m a n g a n o u s c a r b o n a t e , 1 2 . 4 3 9 
c h r o m a t e , 1 1 . 3 0 9 
c o b a l t o u s s u l p h a t e , 1 4 . 7 8 2 
d e c a m o l y b d a t e , 1 1 . 5 9 8 
d i h y d r o p h o s p h a t o h e m i p e n t a -

m o l y b d a t e , 1 1 . 6 6 9 
d i m e t a p h o s p h a t e , 1 2 . 4 5 8 
d i s u l p h a t e , 1 2 . 4 1 4 
d o d e c a m o l y b d a t e , 1 1 . 6 0 2 
f e r r o u s s u l p h a t e , 1 4 . 3 0 1 
fluoride, 1 2 . 3 4 4 
h e p t a c h l o r i d e , 1 2 . 3 6 4 

hypoph.osph.ite


A m m o n i u m m a n g a n o u s h o x a c h l o r i d e , 12 . 
364 

h e x a m r a i n o t e t r a c h l o r i d e , 12 . 365 
hydroxyla . iximoohlorid .es , 1 2 . 364 
m o l y b d a t e , 1 1 . 571 
n i c k e l o u s s u l p h a t e , 1 5 . 477 
o x y t r i s u l p h a t e , 12 . 415 
p e r m a n g a n i t o m o l y b d a t e , 1 1 . 573 
p h o s p h a t e , 1 2 . 452 

h e p t a h y d r a t e , 12 . 4 5 3 
p h o s p h a t o h e m i p e n t a m o l y b d a t e , 

1 1 . 669 
p y r o p h o s p h a t o m o l y b d a t e , 1 1 . 671 
s e l e n a t e , 10 . 878 
s u l p h i t e , 10 . 311 
t e t r a b r o m i d e , 1 2 . 383 
t e t r a c h l o r i d e , 1 2 . 364 

d i h y d r a t e , 12 . 364 
m o n o h y d r a t e , 1 2 . 364 

t o t r a r n m i n o t r i d e c a c h l o r i d e , 12 . 
364 

t r i c h l o r i d e , 12 . 363 
t r i s c h r o r n a t e , 1 1 . 309 
t r i s u l p h a t e , 12 . 415 

m o p h i t e , 6 . 2 
m e r c u r i c b r o m o s u l p h i t e , 1 0 . 296 

b r o m o t e t r a c h l o r i d e , 4 . 882 
c h l o r o s u l p h i t e , 10 . 292 , 296 
d i b r o m o c h l o r i d e , 4 . 882 
d i b r o m o d i i o d i d e , 4 . 918 
d i b r o m o t r i c h l o r i d e , 4 . 882 
h y d r o x y s u l p h i t e , 10 . 292 
i m i d o d i s u l p h o n a t e , 8. 657 
n i t r a t e s , 4 . 999 
n i t r a t o t e t r a c h l o r i d e , 4 . 997 
o x y n i t r a t e , 4 . 1002 
p e n t a b r o m i d e , 4 . 891 
p o n t a i o d i d e , 4 . 927 
p o n t a t h i o s u l p h a t e , 10. 548 
s u l p h a t o c h l o r i d e , 4 . 978 
s u l p h i t e , 10 . 292 , 294 
t e t r a i o d i d e , 4 . 927 

h y d r a t c d , 4 . 927 
t r i b r o m o t o t r a i o d i d o , 4 . 917 
t r i i o d i d e , 4 . 926 

h y d r a t e d , 4 . 926 
t u n g s t a t e , 1 1 . 788 

m e r c u r i d i m e r c u r i a m m o i i i u m i o d i d e , 
4 . 925 

m e r e u r o u s a l u m i n o t u n g s t a t e , 1 1 . 789 
d i a m m i n o p e r s u l p h a t e , 10 . 480 
d i a m m i n o x y s u l p h a t e , 4 . 968 
n i t r a t e , 4 . 988 

- m e r c u r y r h o d i u m c h l o r o n i t r a t e , 15 . 591 
m e s o d i s t a n n a t e (a - ) , 7 . 417 
m e t a b r o m o a n t i m o n a t e , 9. 497 
m e t a c h l o r o a n t i m o n a t e , 9 . 49O 
m e t a i o d o a n t i m o n i t e , 9. 502 
m e t a n t i m o n a t e , 9. 446 
m e t a p h o s p h a t e , 2 . 876 
m e t a r s e n i t e , 9 . 120 
m e t a s i l i c a t e , 6 . 329 
m e t a s u l p h a r s e n a t e , 9. 316 
m e t a s u l p h a r s e n a t o x y m o l y b d a t e , 9. 

332 
m e t a s u l p h o a n t i m o n i t e , 9 . 633 
m e t a s u l p h o t e t r a n t i m o n a t e , 9. 570 

_ d e c a h y d r a t e , 9. 570 
e n n e a h y d r a t e , 9 . 57O 
t e t r a h y d r a t e , 9 . 570 
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A m m o n i u m m e t a s u l p h o t e t r a n t i m o n i t e , 
533 

m o t a s u l p h o t r i a r s e n i t e , 9. 29() 
m o t a t u n g s t a t e , 1 1 . 821 

h e x a h y d r a t e , 1 1 . 821 
t e t r a h y d r a t e , 1 1 . 821 

m e t a v a n a d a t e , 9 . 758 
m o l y b d a t e , 1 1 . 551 
m o l y b d a t o s u l p h a t e , 1 1 . 658 
m o l y b d a t o t r i s u l p h a t e , 1 1 . 658 
m o l y b d e n u m a m m i n o p e n t a c h l o r i d e , 

1 1 . 622 
ch lo r ide , 1 1 . 629 
d i o x y t e t r a c h l o r i d e , 1 1 . 632 
ennea f luo r ide , 1 1 . 6IO 
h e m i p e n t o x i d e , 1 1 . 532 
h o p t a c h l o r i d o , 1 1 . 621 
h e x a e h l o r i d e , 1 1 . 621 
o x y p o n t a b r o r n i d e , 1 1 . 637 
p e n t a b r o m i d e , 1 1 . 635 
p o n t a c h l o r i d e , 1 1 . 621 
t o t r a c h l o r o t e t r a b r o m i d o , 1 1 . 64O 
t o t r a c h l o r o t e t r a i o d i d e , 1 1 . 64O 
t e t r a d o c a c h l o r i d e , 1 1 . 623 
to t r a f luo r ido , 1 1 . 609 
t r i o x y t c t r a d e c a f l u o n d o , 1 1 . 611 
t u n g s t a t e , 1 1 . 796 

— — m o l y b d o n y l p e n t a b r o m i d e , 1 1 . 637 
p e n t a c h l o n d e , 1 1 . 629 

m o l y b d i t o t r a m o l y b d a t o , 1 1 . 533 
m o l y b d o s i c s u l p h a t e s , 1 1 . 657 
m o l y b d o u s h o p t a c h l o r i d e , 1 1 . 619 

o c t o c h l o r i d c , 1 1 . 618 
m o n a m i d o d i p h o s p h a t o , 8. 7IO 
m o n a m i d o p h o s p h a t e , 8. 705 
m o n o p o r d i t u n g s t a t e , 1 1 . 834 

t e t r a h y d r a t e , 1 1 . 834 
— m o n o s e l e i i o t r i t h i o n a t o , 10. 926 

m o n o s u l p h i d e , 2 . 648 
a m m i n o , 2. 65O, 651 

--— mono th iohyd rox>hosph i t e , 8. 1063 
m o n o t h i o p h o a p h a t e , 8. 1069 

— n e o d y m i u m c a r b o n a t e , 5 . 666 
— m o l y b d a t e , 1 1 . 587 

n i t r a t e , 5 . 671 
n icke l a z i d e , 8. 355 

c a d m i u m n i t r a t e , 8. 512 
c a r b o n a t e , 15 . 486 
c h r o m a t e , 1 1 . 313 

— d i a m m i n o c h r o m a t e , 1 1 . 313 
d i h y d r o p h o s p h a t o h e m i p e n t a -

m o l y b d a t e , 1 1 . 67O 
d i h y d r o x y q u a t o r c h r o m a t e , 1 1 . 

313 
d i m o t a p h o s p h a t o , 15 . 496 
d i s u l p h a t e , 15 . 467 
d i t h i o n a t o , 10. 598 

• h e x a m m i n o s u l p h a t e , 15 . 468 
n i t r o t o b i s m u t h i t e , 8. 512 
o r t h o p h o s p h a t o , 15 . 495 

d i h y d r a t e , 15 . 495 
h e x a h y d r a t e , 15 . 495 

p e r s u l p h a t e , 10 . 480 
p h o s p h a t o h e m i p e n t a m o l y b d a t e , 

1 1 . 670 
p h o s p h i t e , 8. 92O 
s e l e n a t e , 10. 887 
s u l p h a t o f l u o b e r y l l a t e , 15 . 478 
s u l p h i d e , 15 . 443 
s u l p h i t e , 10. 319 

hydroxyla.iximoohlorid.es
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A m m o n i u m nickel tetrafluoride, 15. 404 

trichloride, 15. 418 
hexamminochlor ide , 15. 418 

nickelic tr idecamolybdate , 11 . 602' 
tungs ta te , 11 . 802 

nickelous decamolybdate , 1 1 . 598 
d iamminomolybdate , 11 . 576 
enneamolybdate , 11 . 597 
heni tr ieontamolybdate , 11 . 604 
hexadecamolybdate , 11 . 603 , 604 
pentasu lphate , 15. 468 
te tratr icontamolybdate , 11 . 604 

nitramidato, 8. 269 
nitrate , 2 . 829 ; 13 . 615 

ammino , 2 . 843 
properties , chemical , 2. 84O 

physical , 2. 833 
nitratoaurate , 3 . 616 
n i tratometatungstate , 11 . 814, 861 

- - n i tratoplumbite , 7. 864 
—— nitratostannato , 7. 481 

nitratosulphato, 2. 843 ; 8. 692 
nitri lodiphosphate, 8. 714 
nitr i lodithiophosphate, 8. 726 
nitri losulphinato, 8. 667 
nitri lotrisulphonate, 8. 667, 681 
nitrite , 8. 470 
nitr i toperosmite , 15. 728 
n i trohydroxy lamina to, 8. 305 
nitrosylchlororuthenate, 15. 537 

dihydrate , 15. 537 
nitrosylchloroperruthenite, 15. 532 

dihydrate , 15. 532 
—— nitrosylsulphite , 8. 434 

octoborate hoxahydratod, 5. 80 
te trahydrated , 5. 81 

octobutaborate , 5. 80 
octochloroant imonate , 9. 490 
octochlorotrimercuriate, 4. 851 
octofluotantalato, 9. 917 
octof iuovanadate , 9. 802 
octohydroarsenatoenneamolybdate , 9. 

210 
oc tomolybdate , 11 . 595 
octomolybdatodisulphi te , 10. 307 
octosulphate , 10. 447 
octosulphido, 2. 654 
oc to tungstate , 11 . 830 
oc tovanadatohexamolybdate , 9. 782 
oc tovanadatote tradecatungstate , 9. 

786 
oc tovanadatotr idecamolybdate , 9. 782 
orthoarsenate , 9. 155 
orthophosphate , normal, 2. 874 
orthosi l icate, 6. 329 
orthosulpharsenate , 9. 316 
orthosulpharsenite , 9. 290 
orthosulphoant imonate , 9. 569 
orthosulphoant imonite , 9. 533 
orthosulphovanadate , 9. 816 
osmiamate , 15 . 727 
o s m i u m dodecachloride, 15 . 720 
o smyl bromide, 15. 724 

oxybromide , 15. 724 
oxychloride, 15 . 721 
oxydichloTide, 15 . 721 
oxynitr i te , 15. 729 

oxalatobisdinitritobisdiammino-
oobalt iate , 8. 5IO 

oxalatotr iamminochromate , 11 . 409 

A m m o n i u m oxide , 8. 223 
oxyarsenotrichloride, 9. 245 
o x y c h r o m a t e , 11 . 241 
oxyd imercur iammonium di ibromate , 

11 . 342 
oxyf luopert i tanate , 7. 68 
oxyhenaf luodicolumbate , 9. 873 
oxyhexaf luoco lumbate , 9. 872 
oxyhexaf luotanta late , 9. 918 
oxyhydroheptaf luotanta late , 9. 918 
oxypentachloroco lumbate , 9. 879 
oxypentach lorotungs ta te , 11 . 849 
oxypentaf luoco lumbate , 9. 872 
oxypentaf luomolybdate , 1 1 . 611 
oxytetraf luocolumbate , 9. 872 
oxytr i se lenophosphate , 10. 932 
pal ladious solenate, 10. 89O 
pal ladium polysulphide , 15. 682 
pal ladous sulphatose lenate , 10 . 930 
paramolybdate , 11 . 583 

dodecahydrato , 1 1 . 583 
te trahydrate , 11 . 583 

parasulphomolybdate , 11 . 651 
paratungs ta te , 11 . 812 

henahydrate , 11 . 812 
heptahydrato , 11 . 813 

__ hexahydrate , 11 . 813 
• p e n t a n y drate, 11 . 812 

pentabromide , 2. 595 
— — pentabromobismuthi te , 9. 672 

pentabromodiplumbito , 7. 751 
pentabromoindato monohydra ted , 5 . 

4Ol 
pentabromoperrhodite , 15. 581 
pontabromotungst i te , 11 . 854 
pentachloroant imonito , 9. 479 

monohydrate , 9. 479 
pentachloroaquoperrhodite , 15 . 578 
pontachlorobismuthi te , 9. 666 

heptapentahydrato , 9. 666 
— pentachlorocuprito, 3 . 163 

pentachlorodimercuriato, 4. 852 
pentachlorodiplumbite , 7. 726 

tr ihydrate , 7. 726 
pentachloroferrate, 14. 99 
pentachloroindate m o n o h y d r a t e d , 5. 

400 
pentachloroperrhodite , 15. 578 

d ihydrate , 15. 578 
monohydra te , 15 . 578 

pentachloropyridinoiridate , 15. 768 
pentachlorozincate , 4 . 552 
pentadecaf luotetrahypo v a n a d a t e , 9 . 

798 
pentadecaiodotetrant imoni te , 9. 502 
pentaf luoaluminate , 5. 303 
pentaf luoant imonite , 9. 465 

—-— pentanuoferrate, 14. 7 
pentafLuotellurite, 1 1 . 98 
pentaf luotetroxydivanadate , 9. 80O 
pentanuot i tani te , 7. 66 
pentaf luovanadite , 9. 796 
pentahydrododecase len i tohexa vana

date , 10 . 835 
pentahydrotr imolybdate , 1 1 . 674 

pentahydrate , 1 1 . 694 pentametaphosphate , 2 . 877 ; 8. 988 
pentamolybdate , 11 . 593 
pentamolybdatodisu lphi te , 10. 307 



A m m o n i u m p e n t a s o d i u m i m i d o s u l p h o n a t e , 
8 . 6 5 0 

h e m i p e n t a h y d r a t o , 8 . 6 5 0 
h e p t a h y d r a t e , 8 . 65O 

p e n t a s u l p h i d e , 2 . 6 5 2 
p e n t a t h i o p y r o p h o s p h a t e , 8 . 1 0 7 0 
p e n t a t u n g s t a t e , 1 1 . 8 2 8 
p e n t a v a n a d y l h y d r o p e n t a c o s i f l u o r i d e , 

9 . 7 9 9 
p e n t e r o s u l p h o t r i a r s e n a t e , 9 . 3 1 6 
p e n t e r o t e t r a d e c a v a n a d a t o , 9 . 7 6 0 
p e r b o r a t e h e m i h y d r a t e d , 5 . 1 1 9 
p e r c a r b o n a t e , 6 . 8 4 
p e r c o r i c c a r b o n a t e , 5 . 6 6 8 
p e r c h l o r a t e , 2 . 3 9 6 
p e r c h r o m a t e , 1 1 . 3 5 6 
p e r d i c h r o m a t e s , 1 1 . 3 5 9 
p e r d i s u l p h o r a o l y b d a t e , 1 1 . 6 5 4 
p e r d i u r a n a t e , 1 2 . 7 1 
p e r h y d r o x y o a r b o n a t o , 6 . 8 5 
p e r i o d a t e s , 2 . 4 0 8 , 4 0 9 , 4 1 0 
p e r m a n g a n a t e , 1 2 . 3 O l 
p o r m a i i g a n i t e , 1 2 . 2 7 5 
p e r m a n g a n i t o m o l y b d a t e s , 1 1 . 5 7 2 , 5 7 3 
p e n n a n g a n o u s o o t o m o l y b d a t e , 1 1 . 5 9 7 
p e r m o l y b d a t e , 1 1 . 6 0 7 
p e r m o n o s u l p h o m o l y b d a t e , 1 1 . 6 5 3 

— p e r n i e k e h e e n n o a r o o l y b d a t e , 1 1 . 5 9 7 
p e r o x y p e r t i t a n a t e , 7 . 6 5 
p o r p a r a m o l y b d a t e , 1 1 . 6 0 8 
p e r p h o s p h a t e , 2 . 8 7 4 
p e r p y r o v a n a d a t e , 9 . 7 9 5 
p e r r h e n a t e , 1 2 . 4 7 6 
p e r r u t h e n a t e , 1 5 . 5 2 1 

d e h y d r a t e , 1 5 . 5 2 1 
m o n o l i y d r a t e , 1 5 . 5 2 1 

p e r s u l p h a t e , 1 0 . 4 7 5 ; 1 5 . 1 5 1 
p e r t h i o c a r b o n a t e , 6 . 1 3 1 

— — p e r v a n a d a t e , 9 . 7 9 5 
p h o s p h a t e s , 2 . 8 7 1 
p h o s p h a t o a r s e n a t o v a n a d a t o t u n g s t a t e , 

9 . 2 0 3 
p h o s p h a t o a r s e n a t o v a n a d i t o t u n g s t a t o , 

9 . 2 0 2 
p h o s p h a t o a r s e n a t o v a n a d i t o v a n a d a t o -

t u n g s t a t e , 9 . 2 0 3 
p h o s p h a t o c t o m o l y b d a t o , 1 1 . 6 6 7 
p h o s p h a t o e u p r i t o , 3 . 2 8 7 
p h o s p h a t o d e c a r n o l y b d a t e , 1 1 . 6 6 4 
p h o s p h a t o d o d o c a m o l y b d a t o , 1 1 . 6 6 2 
p h o s p h a t o d o d e c a t u n g s t a t e , 1 1 . 8 6 6 
p h o s p h a t o e n n e a m o l y b d a t e , 1 1 . 6 6 6 
p h o s p h a t o e n n e a t u n g s t a t o , 1 1 . 8 7 1 

• p h o s p h a t o h e m i h e n i c o s i t u n g s t a t e , 1 1 . 
8 6 9 

p h o s p h a t o h e m i h e p t a d e c a r n o l y b d a t e , 
1 1 . 6 6 7 

p h o s p h a t o h e m i h e p t a d e c a t u n g s t a t e , l 1 . 
8 7 1 

p h o s p h a t o h e m i h e p t a t u n g s t a t e , 1 1 . 8 7 3 
p h o s p h a t o h e n a m o l y b d a t e , 1 1 . 6 6 4 
p h o s p h a t o h e n a t u n g s t a t e , 1 1 . 8 6 8 
p h o s p h a t o h e p t a m o l y b d a t e , 1 1 . 6 6 7 
p h o s p h a t o h e x a m o l y b d a t e , 1 1 . 6 6 7 
p h o s p h a t o h e x a t u n g s t a t e , 1 1 . 8 7 2 
p h o s p h a t o p l a t i n a t e , 1 6 . 4 1 6 
p h o s p h a t o t e t r a c h r o m a t e , 1 1 . 4 8 2 
p h o s p h a t o t e t r a m o l y b d a t e , 1 1 . 6 6 7 
p h o s p h a t o t r i t u n g s t a t e , 1 1 . 8 7 4 
p h o s p h i t o d o d e c a m o l y b d a t e , 8 . 9 1 8 
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A m m o n i u m p h o s p h i t o h e x a m o l y b d a t e , 8 . 9 1 8 
p h o s p h i t o p e n t a m o l y b d a t e , 8 . 9 1 8 
p h o s p h i t o t u n g s t a t e , 8 . 9 1 9 
p l a t in ie a r s e n i t e , 9 . 1 3 4 
p l a t i n o u s a m r a o n i u m c h l o r o s u l p h i t o -

d i a m m i n o s u l p h i t e — c i s - , 1 0 . 3 2 1 
a r s e n i t e , 9 . 1 3 4 
e h l o r o a r n r n i n o s u l p h i t o d i a i n -

m i n o s u l p h i t e c%s-, 1 0 . 3 2 1 
— c h l o r o d i s u l p h i t e , 1 0 . 3 2 3 

d i c h l o r o d i a m x n i n o e h l o r i d e , 1 6 . 
2 6 3 

d i c h l o r o d i s u l p h i t e , 1 0 . 3 2 3 
d i s u l p h i t e , 1 0 . 3 2 2 
s u l p h i t o d i a m m i n o s u l p h i t e cis-, 

1 0 . 3 2 1 
trans, 1 0 . 32O 

t e t r a m m i n o h y d r o p h o s p h a t e , 1 6 . 
4 1 6 

— t e t r a s u l p h i t e , 1 0 . 3 2 2 
t r i h y d r a t e , 1 0 . 3 2 2 

t r i c h l o r o h y d r o s u l p h i t e , 1 0 . 3 2 3 
p l u m b i t e , 7 . 6 6 8 

• p o l y s u l p h o p l a t i n u t e , 1 6 . 3 9 8 
p o t a s s i u m a r s e n a t o d e c a v a n a d a t o -

h o x a d e c a m o l y b d a t e , 9 . 2 0 2 
a r s e n a t o d o d e c a v a n a d a t o d e c a -

m o l y b d a t e , 9 . 2 0 2 
a r s e n a t o t e t r a d o c a v a n a d a t o d o -

d e c a m o l y b d a t e , 9 . 2 0 2 
a r s e n a t o t o t r a d o c a v a n a d a t o t n -

d c o a m o l y b d a t o , 9 . 2 0 2 
b a r i u m B i l i e o v a n a d a t o d e c a t u n g -

s t a t o , 6 . 8 3 8 
c a l c i u m d i s u l p h a t e , 3 . 8 1 2 

- c h l o r o p l u m b i t a , 7 . 7 2 9 
- c h r o r n a t e , 1 1 . 2 5 7 
- c h r o m i u m s u l p h a t e , 1 1 . 4 6 3 

d e e a r n e t a p h o s p h a t e , 2 . 8 7 8 
- d e c a m o l y b d a t o t r i s u l p h i t e , 1 0 . 3 0 7 

d i n i e t a p h o s p h a t e , 2 . 8 7 7 
- d i p h o s p h a t o c t o v a n a d a t o t o t r a -

d e c a m o l y b d a t e , 9 . 8 3 3 
- d i p h o s p h a t o d e c a v a n a d a t o t r i -

d e c a m o l y b d a t e , 9 . 8 3 3 
- d i p h o s p h a t o d o d e c a v a n a d a t o -

d e c a m o l y b d a t e , 9 . 8 3 3 
- d i p h o s p h a t o d o d e c a v a n a d a t o d o -

d e c a m o l y b d a t e , 9 . 8 3 3 
- d i p h o s p h a t o h x e a v a n a d a t o o t o -

d e c a m o l y b d a t e , 9 . 8 3 3 
- d i p h o s p h a t o h o x a v a n a d a t o p e n t a -

d e c a m o l y b d a t o , 9 . 8 3 3 
- d i p h o s p h a t o t e t r a d e c a v a n a d a t o -

e n n e a m o l y b d a t o , 9 . 8 3 3 
- d i p h o s p h a t o t e t r a d e e a v a n a d a t o -

h e n a m o I y b d a t e , 9 . 8 3 3 
• d i p h o s p h a t o t o t r a v a n a d a t o i c o s i -

m o l y b d a t e , 9 . 8 3 3 
d i s u l p h a t o c u p r a t e , 3 . 2 5 9 
h e x a c h l o r o b i s m u t h i t e , 9 . 6 6 7 

- h e x a v a n a d a t o p e n t a m o l y b d a t e , 
9 . 7 8 4 

i m i d o c h r o m a t e , 8 . 2 6 6 
i r i d i u m d i s u l p h a t e , 1 5 . 7 8 6 
m a n g a n o u s p e r m a n g a n i t o m o l y b -

d a t e , 1 1 . 5 7 3 
m e t a t e t r a v a n a d a t e , 9 . 7 6 6 
m o n a m i d o p h o s p h a t e , 8 . 7 0 6 
o r t h o p h o s p h a t e s , 2 . 8 7 5 
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A m m o n i u m p o t a s s i u m p o n t a m e t a p h o s -
p h a t e , 2 . 8 7 7 ; 8 . 9 8 8 

p e r m a n g a n i t b m o l y b d a t e , 1 1 . 5 7 3 
p l a t i n o u s e h l o r o d i s u l p h i t e , 1 0 . 

3 2 3 
t r i c h l o r o s u l p h i t e , 1 0 . 3 2 3 

. p y r o p h o s p h a t e , 2 . 8 7 6 
s i l i c o v a n a d a t o d e c a t u n g s t a t e , 6 . 

8 3 8 
s i l i e o v a n a d a t o m o l y b d a t e s , 6 . 8 3 7 
s u l p h i t o c h l o r o i r i d i t e , 1 5 . 7 5 8 
t e t r a v a n a d a t o t e t r a m o l y b d a t e , 9 . 

7 8 4 
t i - i s o l e n i t o d e c a m o l y b d a t o , 1 0 . 8 3 6 
t n t e r o d e c a v a n a d a t e , 9 . 7 6 6 
v i r a n y l t r i s u l p h a t e , 1 2 . 1 0 8 

— — p r a o s o o d y m i u m m o l y b d a t e , 1 1 . 5 8 7 
t u n g s t a t e , 1 1 . 7 9 1 

p r a s e o d y m i u m c a r b o n a t e , 5 . 6 6 6 
— n i t r a t e , 5 . 6 7 1 

p u r p u r e o d o d e e a v a n a d a t o p h o s p h a t e , 9 . 
8 2 8 

—- p y r i d u i e t r i c h l o r o p l a t i n i t e , 1 6 . 2 7 4 
p y r o a n t i m o n a t e , 9 . 4 4 7 

— i > y r o a r s e m t o , 9 . 120 
p y r o p h o s p h a t e , 2 . 8 7 6 
p y r o s u l p h a r s e n a t e , 9 . 3 1 6 
p y r o s u l p h a r s e n a t o s u l p h o m o l y b d a t o , 9 . 

3 2 3 
p y r o s u l p h a t e , 1 0 . 4 4 5 
p y r o s u l j m i t e , 1 0 . 3 2 7 
p y r o t e l l u r i t o , 1 1 . 77 
r h o d i c d o d e c a m o l y b d a t e , 1 1 . 6 0 3 
r h o d i u m a l u m , 1 5 . 5 8 8 

— c h l o r o n i t r a t e , 1 5 . 59O 
d i s u l p h a t e , 1 5 . 5 8 8 

r u t h e n a t o , 1 5 . 5 1 8 
s a l t s , 1 . 9 1 9 
s a m a r i u m c a r b o n a t e , 5 . 6 6 6 

m o l y b d a t e , 1 1 . 5 8 7 
s e l o i i a t o , 1 0 . 8 7 2 
s u l p h a t e , 5 . 6 5 9 

s c a n d i u m c a r b o n a t e , 5 . 4 9 2 
s u l p h a t e , 5 . 4 9 2 
s u l p h i t e , 1 0 . 3 0 2 

— s c o l e c i t e , 6 . 75O 
s e l o i i a t o , 1 0 . 8 5 3 
s e l e n a t o a l u m m a t e , 1 0 . 8 6 9 
s e l e r i a t o a r s o n a t e , 9 . 2 0 3 ; 1 0 . 8 7 5 
s e l e n a t o c h r o m a t o , 1 0 . 8 7 6 
s e l e n a t o m o n o i o d a t e , 1 0 . 9 1 4 
s e l e n a t o p h o s p h a t c , 10- 9 3 2 
s e l e n a t o s u l p h a t e , 1 0 . 9 2 5 
s o l o n a t o t r i i o d a t e , 1 0 . 9 1 4 

— s e l e n i d e , 1 0 . 7 6 5 
s e l o n i t o , 1 0 . 82O 

m o n o h y d r a t e , 1 0 . 8 2 0 
s e l e n i t o m e t a v a n a d a t e , 1 0 . 8 3 5 

t r i t a h y d r a t e , 1 0 . 8 3 5 
s o l o n i t o m o l y b d a t e , 1 0 . 8 3 7 
s e l e n i t o - t u n g s t a t e , 1 0 . 8 3 7 
s e l e n o r n o l y b d a t e , 1 0 . 7 9 7 
s e l e n o s u l p h o s t a n n a t e , 1 0 . 9 2 1 
s e s q u i c a r b o n a t e , 2 . 7 8 6 , 7 9 7 
s e s q u i t h i o c a r b o n a t e , 6 . 122 
s e s q u i v a n a d a t e , 9 . 7 5 9 
s i l i c a t e , 6 . 3 2 8 
s i l i c a t e s , 6 . 3 1 7 
s i l i c o d o d e c a t u n g s t a t e , 6 . 8 7 5 
s i l i c o v a n a d a t o d e c a t u n g s t a t e , 6 . 8 3 8 

A m m o n i u m s i l i c o v a n a d a t o m o l y b d a t e , 6 . 
8 3 7 

s i l v e r a l u m i n o t u n g s t a t e , 1 1 . 7 8 9 
a m i d o s u l p h o n a t e , 8 . 6 4 2 
c h l o r o a u r a t e s , 8 . 5 9 5 
c h l o r o s u l p h i t e , 1 0 . 2 8 0 
c h r o m a t e , 1 1 . 2 6 7 
c o b a l t i c h e x a n i t r i t e s , 8 . 5 0 4 
d e c a h y d r o p e n t a s e l e n i t o d o d e c a -

v a n a d a t e , 1 0 . 8 3 5 
d i b r o m o t e t r a t h i o s u l p h a t e , 1 0 . 

5 4 0 
d i c h l o r o t e t r a t h i o s u l p h a t e , 1 0 . 

5 3 9 
d i i o d o t e t r a t h i o s u l p h a t e , 1 0 . 54O 
h o p t a s u l p h i t o , 1 0 . 28O 
h e p t a t h i o s u l p h a t e , 1 0 . 5 3 6 
n i t r a t e , 8 . 4 7 9 

-— o r t h o s u l p h o a n t i m o n i t e , 9 . 5 4 2 
p h o s p h a t o h e i n i h e p t a t u n g s t a t e , 

1 1 . 8 7 3 
r h o d i u m c h l o r o n i t r a t e , 1 5 . 59O 
s u l p h i t e , 1 0 . 28O 
t e t r a h y c l r o e n n e a s u l p h i t e , 1 0 . 28O 
t h i o s u l p h a t o , 1 0 . 5 3 6 

— t r i t h i o s u l p h a t e , 1 0 . 5 3 6 
— s o d i u m a r s e n a t e , 9 . 1 7 3 
_ __ b e r y l l i u m o r t h o p h o s p h a t e , 4 . 2 4 7 

b i s m u t h n i t r a t o n i t r i t e , 8 . 5OO 
— c h r o m a t e , 1 1 . 2 4 9 

CUj)TOUS h e x a m m i n o e t o t h i o s u l -
p h a t o , 1 0 . 5 3 3 

„ d e c a t u n g s t a t e , 1 1 . 8 3 1 
3 : 1 - d e c a t u n g s t a t e , 1 1 . 8 3 1 
d i m e t a p h o s p h a t e , 2 . 8 7 7 
g o l d p y r o p h o s p h a t o h e m i h e n a -

m o l y b d a t e , 1 1 . 6 7 1 
h e x a d e c a t u n g s t a t e , 1 1 . 8 3 2 
h e x a n i t r i t o b i s m u t h i t o , 8 . 5OO 

m o n o h y d r a t e , 8 . 5OO 
h y d r o a r s e n a t o , 9 . 1 5 6 

— h y d r o r t h o p h o s p h a t e , 2 . 8 7 4 
h y d r o s u h p h i t e , 1 0 . 2 7 0 

_ . i r i d i u m d i s u l p h a t e , 1 5 . 7 8 6 
m a g n e s i u m p y r o p h o s p h a t e , 4 . 3 9 4 
m a n g a n e s e p y r o p h o s p h a t o t u n g -

s t a t o , 1 1 . 8 7 4 
m a n g a n i c t r i d o c a m o l y b d a t e , 1 1 . 

6 0 2 
m a n g a n o u B p y r o p h o s p h a t e , 1 2 . 

4 5 7 
1 : 3 - m e t a t u n g s t a t e , 1 1 . 8 2 4 
n i t r a t o i m i d o d i s u l p h o n a t e , 8 . 6 5 1 

— o c t o t u n g s t a t e , 1 1 . 8 3 0 
o r t h o p h o s p h a t e s , 2 . 8 7 5 
o r t h o s u l p h a r s e n a t e , 9 . 3 1 7 
1 : 3 - p a r a t u n g s t a t o , 1 1 . 8 1 6 
3 : 2 - p a r a t u n g s t a t e , 1 1 . 8 1 6 
4 : 1 - p a r a t u n g s t a t e , 1 1 . 8 1 6 

h e p t a h y d r a t e , 1 1 . 8 1 6 
p e n t a h y d r a t e , 1 1 . 8 1 6 
t r i d e c a h y d r a t e , 1 1 . 8 1 6 

3 . 2 - p e n t a d e c a t u r i g s t a t e , 1 1 . 8 3 2 
4 : 2 - p e n t a d e c a t u n g s t a t e , 1 1 . 8 3 2 
p e n t a m e t a p h o s p h a t e , 2 . 8 7 7 ; 8 . 

9 8 8 
p h o s p h a t o h e m i h e p t a d e c a m o l y b -

d a t e , 1 1 . 6 6 7 
p h o s p h a t o m o l y b d a t e , 1 1 . 6 6 3 
p y r o s p h o s p h a t e , 2 . 8 7 6 
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A m m o n i u m sod ium pyrophosphatotung-
s ta t e , 11 . 874 

sosquiphosphate , 2 . 876 
su lphate , 2. 706 
sulphi te , 10. 270 
t e t r a v a n a d a t o h e x a m o l y b d a t e , 9. 

784 
. t e treroctocolumbato , 9. 865 

te trerote tradecavanadate , 9. 765 
tr ihydrodiorthoarsenate , 9. 153 
tr i terodecavanadate , 9. 766 

Ktannate (/3), 7. 417 
s tannic phosphatohenatungs ta to , 11 . 

868 
phosphatohox i te tradecamolyb-

date , 11 . 67O 
—„ phosphatovanad i to t imgs ta to , 9. 

827 
- — s tannidodecamolybdate , 11 . 6Ol 

s t a n n y l chloride, 7. 442 
st i lbi te , 6. 760 
s t ront ium chroinato, 11 . 271 
. d imetaphosphate , 3 . 894 

hydroxyni tr i lodisulphonato , 8. 
677 

imidosulphonate , 8. 654 
nickel nitrite , 8. 511 
tr ioxysulpharsenato , 9. 329 

subsulpliatoplatiiLito, 16. 4Ol 
su lphate , 2 . 695 ; 13 . 609, 615 ; 15. 

151 
acid, 2 . 703 
m o n o h y d r a t e , 10. 255 
propert ies , chemical , 2 . 701 

phys ical , 2. 696 
sulphatobisrnuthite , 9. 670 
Hulphatohexafluodiantimonite , 9. 466 
s u l p h a t o h y p o v a n a d a t e , 9. 818 

—• su lphatopert i tanate , 7. 95 
su lphatophosphate . 8. 948 , 1071 
sulphatote l lur i te , 11 . 118 
sulpha to t i tani te , 7. 92 
sulphatotr i f luoantimonito , 9. 466 

- — sulphide, 2 . 645 
effect oix cata lys i s , 1. 487 

sulphimido, 8. 663 
sulphirnidodiamide, 8. 665 
sulphitochloroiridite , 15. 758 
sulphoferrite, 14. 182 
su lphomolybdato , 1 1 . 65O 
sulphoplat inate , 16. 398 
su lphos tannate , 7. 474 

heptahydrated , 7. 474 
tr ihydrated , 7. 474 

su lphos tanmte , 7. 478 
sulphotel luri te , 11 . 113 
su lphotungs ta te , 1 1 . 858 
s u l p h o v a n a d a t o m o l y b d a t o , 11 . 652 
su lphovanadi te s , 9. 816 
sulphurylbromide , 10 . 689 
sulphurylchloride, 10. 689 
sulphurylni trate , 10. 689 
su lphury l th iocyanate , 10 . 689 
syngen i te , 8. 812 
te l lurate , 11 . 89 
tel lur a t oar senate , 9. 203 
te l luratohexamoly b d a t e , 11 . 97 
te l luratotriarsenate, 9. 204 
tel lurite , 1 1 . 77 
te l lurium sulphi te , 10 . 306 

A m m o n i u m tetraborate totrahydrated, 5. 
80 

te trabromoaluminate , 5. 326 
te trabromobismuthi te , 9. 672 
tetrabromoferrate, 14. 124 
te trabromoplumbito , 7. 751 

m o n o h y d r a t e , 7. 751 
totrabromostannite , 7. 453 
tetrabromothal late , 5. 452 
tetrachloroaluminate , 5. 321 
tetrachloroant imonite , 9. 479 
tetrachlorobromodiplumbite , 7. 751 

— tetrachloroferrate, 14. 99 
tetrachloroferrite, 14. 31 
tetrachloroindate , 5. 4OO 
totrachloromercuriato, 4. 849 

monohydrated , 4. 849 
tctrachloroplumbite , 7. 726 
tetrachloi'ostannite, 7. 432 
totrachlorotollurite, 11 . 1OO 
tetrachlorozincate , 4. 552 
totrachromate , 11 . 351 , 352 

- to tracos ivanadatopontamolybdale , 9. 
782 

totraenneasulphidc, 2. 652 
tetraf luobismuthite , 9. 659 
te traf luodioxytungstate , 11 . 838 
te traf luodioxyvanadate , 9. 799 
tetrafl uoferrate, 14. 3, 7 
tetraf luovanadate , 9. 8Ol 
tetraf luovanadite , 9. 796 
te trahydroarsonatododecamolybdalo , 

9. 211 
te trahydroarsenatohemipentamolyb-

date , 9. 207 
t e trahydrorthohcxavanadatc , 9. 759 
te trahydrorthote travanadate , 9. 759 
te trahydroxy laminote tramoly bdate , 

11 . 592 
te tra iodobismuthi te , 9. 676 
tetraiodopluinbite , 7. 772 

dihydrato, 7. 774 
te trahydrate , 7. 773 

-'- tetraiodothel lato , 5. 461 
totraiodothiosulphate , 10. 533 
t e tra lanthanum henasulphate , 5. 659 
te tramotaphosphate , 2 . 877 
te tramidosulphonatoplat in i to , 8. 645 
t e tramolybdate , 11 . 591 
te trani tr i todiamminocobal t iate , 8. 509 
tetranitr i toplat ini te , 8. 518 
tetrantirnonato, 9. 443 

• • te traphosphatodi vanadatoctotessar-
eontamolybdate , 9. 829 

totraphosphatodivanadatodotossara-
contamolybdate , 9. 829 

totraphosphatododeeavanaditotetra-
tessaracontatungstato , 9. 826 

tetraphoHphatohcxadeeavanadato-
te tratr i fontatungstate , 9. 835 

te traphosphi tototradecavanadi tohen i-
tr icontatungstate , 8. 919 

te trase lenotungstate , 10. 798 
tetrasulphide, 2. 652 
tetrasulphocuprate , 3 . 227 
te trathionato , 10. 617 
tetrauranate , 12. 67 
tetrauranyl pentasulphi te , 10- 308 
te travanadatodimolybdate , 10. 781 
t e travanadatopentamolybdate , 9. 782 
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A m m o n i u m tetravanadatotetramolybdate , 

9. 781 
tetravanadylhydrododecafluoride, 9. 

80O 
tetrorodeea vanadate , 9. 759 
tetroxydisulphatodivanadate , 9. 825 
thallic bromoplumbite, 7. 753 

ehloroplumbito, 7. 732 
disulphate, 5. 469 
trisulphate, 5. 469 

thall ium hydroxydisulphate , 15. 786 
thallous ind ium disulphate, 15. 786 

_ phosj^hate, 5. 478 
- — thiocarbamate, 6. 132 
- — thiocarbonate, 6. 121 

thiophosphato, 8. 1064 
thiosulphato, 10. 514 
thoridodecamolybdates , 11 . 
thorium carbonate, 7. 249 

dodecachlorido, 7. 234 
fluoride, 7. 227 
hoxachloride, 7. 234 

6 0 1 

— hexanitrate , 7. 251 
— hexasulphate , 7. 246 

hydronitrate . 7. 251 
pontachloride, 7. 235 
pentanitrate , 7. 250 

—.— _ dihydrate , 7. 251 
pentahydrate , 7. 250 

pentasulphate , 7. 246 
— tetrasulphate, 7. 245 

trisulphato, 7. 245 
t itan ate , 7. 5O 
t i tanidodecamolybdate , 11 . 600 
t i tanium carbonate, 7. 96 

chromate, 11. 288 
oxysulphato , 7. 95 

t i tanous a lum, 7. 92 
sulphate, 7. 92 

t i tanyl sulphate, 7. 95 
triamidodiphosphate, 8. 712 
triammino-bromocuprite, 3 . 195 
triamminochloride, 8. 206 
triamminocuprite, 3 . 205 
triarsonatotellurate, 11. 96 
triarsenatotetravanadate, 9. 201 
triazomonosulphonate, 8. 684 
trihromide, 2. 594 
tri-brornocuprite, 3 . 195 
tribromomagnesiato, 4. 314 

• tr ibromoplumbite , 7. 751 
tribromostannite , 7. 453 
trichlorocuprate, 3 . 184 
trichlorocuprite, 8. 163 
tr ichlorohypobismuthate , 9. 662 
trichloromagnesiate, 4. 306 
trichloromercuriate, 4. 851 

monohydrated , 4 . 851 
— trichloroplumbite, 7. 726 
— trichlorostannite, 7. 432 
— — trichlorosulphitopalladite, 15. 669 
— trichlorotribromobismuthite, 9. 673 
— trichromats , 11 . 349 
— tridecachlorotetraferrate, 14. IO1 
— tridecafluoantirnonite, 9. 465 
— trifluodioxy tungstate , 11 . 838 
— trifluoferrate, 14. 3 
— trifluoroeuprate, 8. 156 

trifluotrioxy tungstate , 11 . 839 

A m m o n i u m tr ihydrohypophosphate , 8. 932 
tr ihydrohypovanadate , 9. 746 
tr ihydrophosphatohemipentamolyb-

date , 11 . 668 
hemitr ideeahydrate , 11 . 669 
hexahydrate , 11 . 668 
tetrahydrate , 11 . 668 

trihydroselenite, 10. 821 
tr ihydrotetrase leni tohexavanadate , 

10. 835 
tr i imidochromate, 8. 266 
tri- iodate, 2 . 340 
tri iodide, 2 . 619 

•—— tri iodoplumbite , 7. 771 
trimercuric sulphate , 4. 978 
tr imetaphosphate , 2. 877 
tr imolybdate , 11 . 588 
tr ioxydif luomolybdate , 11 . 612 
tr ioxypontaf luomolybdate , 11 . 615 
tr ixoysulpharsenate , 9. 327 
tr ioxytetradecaf luocolumbato, 9. 872 
tr ioxytri f luomolybdate , 11 . 613 
triperchromates, 11 . 356 
tr iphosphatotel lurate , 11. 120 
tr ise lenitodocamolybdate , 10. 836 
trisilver trisulphuryldiirnidodiamido, 

8. 666 
tr isulphatochromate , 11 . 464 
tr isulphatocuprate , 3 . 255 
tr isulphatododecafluotetrantimonite , 

9. 466 
tr isulphatoplumbate , 7. 823 
trisulphide, 2. 651 

gold, 2. 651 
trisulphimide, 8. 663 
tr isulphitotr iamminocobaltate , 10. 318 
tr isulpbomolybdato , 11 . 651 
tr i terohexatantalate , 9. 900 
tr i terohexavanadate , 9. 759 

hexahydrate , 9. 759 
pentahydrate , 9. 759 

tr i thionate , 10. 607 
tr i thiophosphate , 8. 1067 
tr i tungstate , 11. 8IO 
triuranyl disulphite , 10. 308 
tr ivanadyl disulphite , 10. 305 
tungs ta te , 11 . 773 
tungs ten tetrafluoride, 11 . 837 
ultramarine, 6. 589 
uranate, 12. 18, 61 

— uranium hydroxydisulphotetraura-
nate , 12. 97 

hydroxyhydrodisulphotetraura-
nate , 12. 97 

oxytrifluoride, 12. 75 
red, 12. 97 
tetracarbonate, 12. 116 
tungs ta te , 11 . 797 

uranous carbonate, 12. 112 
hexasulphate , 12. 103 
oxalatofluoride, 12. 74 
tetrasulphate , 12. 103 

uranyl arsenate, 9. 215 
carbonate, 12. 17 
chloride, 12. 17 
chromate , 11 . 308 

hexahydrate , 11 . 308 
trihydrate, 1 1 . 308 

tr ihydroheptamolybdate , 11 . 594 
disulphate, 12 . 108 

dihydrate , 12. 108 



A m m o n i u m u r a n y l d i s u l p h i t e , 1 0 . 3 0 8 
f l u o r i d e , 1 2 . 1 6 
h y d r o x y s u l p h i t e , 1 0 . 3 0 8 
p e n t a f l u o r i d e , 1 2 . 7 7 
p h o s p h a t e , 1 2 . 1 3 2 
p h o s p h i t e , 8 . 9 1 9 
s e l e n a t e , 1 0 . 8 7 7 
s e l e n i t e , 1 0 . 8 3 8 
s u l p h a t e , 1 2 . 17 
t e t r a b r o m i d e , 1 2 . 9 3 
t e t r a c h l o r i d e , 1 2 . 8 9 
t e t r a n i t r a t e , 1 2 . 1 2 5 
tr i c a r b o n a t e , 1 2 . 1 1 3 
t r i n i t r a t e , 1 2 . 1 2 5 
t r i s u l p h a t e , 1 2 . 1 0 8 

v a n a d a t e , l | - a c i d , 9 . 76O 
v a n a d a t e s , 0 . 7 5 7 
v a n a d a t o c h r o m a t e , 9 . 78O 
v a n a d a t o m o l y b d a t o a r s o n a t e , 9 . 2 1 1 
v a n a d a t o p h o s p h a t e , 9 . 8 2 8 
v a n a d i t o d i s u l p h a t e , 9 . 8 2 0 
v a n a d i t o t u n g s t a t e , 9 . 7 4 2 
v a n a d i u m t e t r o x y d i s u l p h a t e , 9 . 8 2 5 
v a r i a c l o u s s u l p h a t e , 9 . 8 2 0 

___ d o d e c a h y d r a t e , 9 . 8 2 0 
h e x a h y d r a t e , 9 . 8 2 0 
t e t r a h y d r a t o , 9 . 82O 

v a n a d y l c a r b o n a t e , 9 . 8 2 5 
__ d i s u l p h a t e , 9 . 8 2 4 

d i s u l p h i t e , 1 0 . 3 0 5 
_ p e n t a f l u o r i d e , 9 . 7 9 7 

——— v a n a d y l t e t r a f l u o r i d o , 9 . 7 9 9 
m o n o h y d r a t e , 9 . 7 9 8 

v a n a d y l t r i f l u o r i d e , 9 . 80O 
( d i ) v a n a d y l p e n t a f l u o r i d e , m o n o -

h y d r a t e , 9 . 8OO 
t r i s u l p h a t e , 9 . 8 2 4 

y t t r i u m c a r b o n a t e , 5 . 6 8 3 
s u l p h a t e , 5 . 6 8 2 

z i n e c h r o m a t o , 1 1 . 2 7 9 
__ — c o b a l t o u s s u l p h a t e , 1 4 . 7 8 2 

d i a m m m o b i s c h r o m a t o , 1 1 . 2 8 0 
d i h y d r o p h o s p h a t e , 4 . 6 6 1 
d i m e t a p h o s p h a t e , 4 . 6 6 3 
d i t h i o n a t e . 1 0 . 5 9 2 

—— f e r r o u s s u l p h a t e , 1 4 . 2 9 8 
fluoride, 4 . 5 3 4 

— h y d r o x y d i c a r b o n a t e , 4 . 6 4 7 
h y p o s u l p h i t e , 1 0 . 1 8 3 
m a n g a n o u s s u l p h a t e , 1 2 . 4 2 3 
n i c k e l o u s s u l p h a t e , 1 5 . 4 7 6 
o x y c h l o r i d e s , 4 . 5 4 6 
o x y d o d e c a c h l o r i d e , 4 . 5 4 6 
o x y h e n a c h l o r i d e , 4 . 5 4 6 
o x y h e x a d e c a c h l o r i d e , 4 . 5 4 6 
o x y o e t o c h l o r i d e , 4 . 5 4 6 
p a r a m o l y b d a t e , 1 1 . 5 8 6 

. p a r a t u n g s t a t e , 1 1 . 8 1 9 
p e n t a c h l o r i d e , 4 . 5 5 1 , 5 5 2 
p e r s u l p h a t e , 1 0 . 4 7 9 

— p h o s p h a t e , 4 . 6 6 1 
• m o n o h y d r a t e d , 4 . 6 6 1 

p o l y i o d i d e , 4 . 5 8 1 
p o t a s s i u m s u l p h a t e , 4 . 6 4 1 
s e l e n a t o , 1 0 . 8 6 5 
s u l p h a t e , 4 . 6 3 5 

h e x a h y d r a t e d , 4 . 6 3 5 
s u l p h i t e , 1 0 . 2 8 6 
t e t r a c h l o r i d e , 4 . 5 5 2 
t e t r a i o d i d e , 4 . 5 8 2 
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A m m o n i u m z i n c t h i o s u l p h a t e , 1 0 . 5 4 6 
t r i a m m i n o s e x i c h r o r n a t e , 1 1 . 28O 
t r i b r o m i d e , 4 . 5 7 1 

z i r c o n i d o d e e a m o l y b d a t o , 1 1 . 6 0 1 
z i r c o n i u m c a r b o n a t e , 7 . 161 

o c t o h y d r o x y h e x a s u l p h a t e , 7 . 1 5 9 
t e t r a s u l p h a t e , 7 . 1 5 9 
t u n g s t a t e , 1 1 . 7 9 1 

z i r c o n y l t e t r a s u l p h a t e , 7 . 1 5 9 
( t r i ) t e t r a s u l p h a t e , 7 . 1 5 9 
t r i s u l p h a t e , 7 . 1 5 9 

d i h y d r o d i a m i d o t e t r a p h o s p h a t e , 8 . 7 1 6 
h y d r o x y n i t r i l o d i s u l p h o n a t e , 8 . 6 7 3 
h y d r o x y n i t r i l o - i s o - d i s u l p h o n a t e , 8 . 6 7 8 
i m i d o d i s u l p h o n a t o , 8 . 6 4 9 
i m i d o s u l p h o n a t e , 8 . 6 4 7 
p e n t a s i l v e r t e t r a s u l p h u r y l t r i i m i d o d i a -

m i d e , 8 . 6 6 6 
s o d i u m o r t h o a r s o n a t o , 9 . 155 

( d i ) a m m o n i u m ( t e t r a ) e u p r o u s t r i s u l p h i t e , 
1 0 . 2 7 5 

( d o d e c ) a m m o n i u m ( d i ) c u p r o u s s u l p h i t e , 1 0 . 
2 7 5 

( h e p t ) a m m o n i u m c u p r o u s t o t r a s u l p h i t o , 1 0 . 
2 7 5 

( h e x a ) a m m o n i u m s i l i c o d o c a t u i i g s t a t e , 6 . 8 8 2 
( o o t a ) a m m o n i u m i s o s i l i c o d o d e c a t u n g s t a t e , 

6 . 8 7 3 
s i l i c o d e c a t u n g s t a t e , 6 . 8 8 1 

( p e n t a ) a m m o n i u m c u p r o u s t r i s u l p h i t e , 1 0 . 
2 7 5 

h y d r o x y b i s n i t n l o d i H u h o h o n a t e , 8 . 6 7 3 
( t o t r a ) a m r n o n i u m d i b o r a t e , d i h y d r a t e d , 5 . 

8O 
( d i ) c u p r o u s t r i s u l p h i t e , 1 0 . 2 7 5 
i s o t o t r a h y d r o s i l i c o d o d e c a t u n g s t a t e , 6 . 

8 7 3 
m a g n e s i u m d i p h o s p h a t e , 4 . 3 8 5 
o c t o f l u o s t a n n a t c , 7 . 4 2 3 
s i l i c o d o d e c a m o l y b d a t c , 6 . 8 6 9 

( t r i ) a m m o n i u m h y d r o d i a m i d o t e t r a p h o s -
p h a t e , 8 . 7 1 5 

h y d r o x y n i t r i l o d i s u l p h o n a t e , 8 . 6 7 3 
i m i d o d i s u l p h i m t e , 8 . 6 4 6 
i m i d o d i s u l p h o n a t e , 8 . 6 4 8 

h y d r a t e d , 8 . 6 4 8 
i m i d o t r i t h i o p h o s p h a t e , 8 . 7 2 7 

A m m o n o - a c i d s , 8 . 2 7 7 , 2 7 8 
b a s e s , 8 . 2 7 7 , 2 7 8 
s a l t s , 8 . 2 7 7 , 2 7 8 

A m m o n o h y d r a z o n i t r i c a c i d , 8 . 33O 
A r n m o n o l y s i s , 8 . 2 7 7 
A m m o n o n i t r i c a c i d , 8 . 3 3 0 , 3 4 1 
A m o i b i t e , 9 . 3 1 0 
A m o n t o n ' s l a w , 1 . 16O 
A m o r p h o u s o r e , 5 . 2 4 9 
A m p a n g a b e i t e , 5 . 5 J 6 ; 9 . 8 6 7 , 9 0 5 ; 1 2 . 4 
A m p a n g a n b e i t e , 9 . 8 3 9 
A m p e r e , 1 . 9 6 3 
A m p h i b o l e , 2 . 2 ; 6 . 3 9 1 

a s b e s t o s , 6 . 4 2 6 
m a n g a n e s e , 6 . 8 9 7 

-—-— m o n o c l i n i c , 6 . 3 9 1 
r h o m b i c , 6 . 3 9 1 
t r i c l i n i c , 6 . 3 9 1 

A m p h i b o l i c a c i d , 6 . 8 2 2 
A m p h i g e n e , 6 . 6 4 8 
A m p h i l o g i t e . 6 . 6 0 7 
A m p h i t h a l i t e , 5 . 37O 
A m p h o d e l i t o , 6 . 6 9 3 
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A m p h o t e r i c o x i d e s , 1 . 3 9 4 
A m y l a c e t a t e a n d h y d r o g e n , 1 . 3 0 4 

a l c o h o l a n d h y d r o g e n , 1 . 3 0 3 
o r t h o s i l i c a t e , 6 . 3 0 9 
u l t r a m a r i n e , 6 . 59O 

A m y l a m i n i u m c a r h o n y l t r i c h l o r o p l a t i n i t o , 
1 6 . 2 7 3 

d t - w i o - a m y l a m m o n i u m b r o m o p a l l a d a t e , 1 5 . 
6 7 8 

- __ b r o m o p a l l a d i t e , 1 5 . 6 7 7 
b r o m o s m a t e , 1 5 . 7 2 3 

. c h l o r o i r i d a t e , 1 5 . 7 7 0 
— c h l o r o p a l l a d a t e , 1 5 . 6 7 3 

— c h l o r o p a l l a d i t e , 1 5 . 67O 
o h l o r o r u t h e n a t e , 1 5 . 5 3 4 

- -— c h l o r o s m a t e , 1 5 . 7 1 9 
i i r f o - a r a y l a m m o n i u i n b r o m o r u t h o n a t e , 1 5 . 

5 3 9 
w o - a m y l a m m o n i u m b r o m o p a l l a d a t e , 1 5 . 

6 7 8 
b r o m o p a l l a d i t e , 1 5 . 6 7 7 

_ .„_ b r o m o p e r r u t h e n i t e , 1 5 . 5 3 8 
__ _ . b r o m o s m a t e , 1 5 . 7 2 3 

— — c h l o r o p a l l a d a t e , 1 5 . 6 7 3 
c h l o r o p a l l a d i t e , 1 5 . 67O 

< n - i « o - a m y l a m m o n i u m b r o m o p a l l a d a t e , 1 5 . 
6 7 8 

_ . _ _ _ „ b r o m o i ^ a l l a d i t e , 1 5 . 6 7 7 
b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 77() 

_ _ — — _ c h l o r o p a l l a d a t e , 1 5 . 6 7 3 
—— — c h l o r o p a l l a d i t e , 1 5 . 67O 
. _. — . — c h l o r o s m a t e , 1 5 . 7 1 9 
i t f o - a m y l a n i l i n i u m b r o m o s m a t e , 1 5 . 7 2 3 
o - a m y l a n i l m i u m c h l o r o s m a t e , 1 5 . 7 1 9 
A n a b o l i c m e t a b o l i s m , 6 . 11 
A i i a k , 7 . 2 7 7 
A n a l c i m e , 6 . 6 4 4 

c a r n e a , 6 . 7 5 2 
A n a l c i t o , 6 . 5 7 5 , 6 4 4 

s i l v e r , 6 . 6 8 3 
t h a l l o - , 6 . 8 2 6 

A n a l y s i s , 1 . 9 1 
i o n i c h y p o t h e s i s , 1 . 1 0 0 9 
p o s i t i v e r a y , 4 . 5O 

A n a l z i m , 6 . 6 4 4 
A n a p a ' i t e , 1 4 . 3 9 5 
A n a p a i t e , 1 2 . 5 2 9 
A n a t a s e , 7 . 2 , 3O 
A n a u x i t e , 6 . 4 9 5 
A n a x a g o r a s , 1 . 3 2 
A n a x i m e i w g , 1 . 3 2 
A n e u d i t e , 6 . 4 7 7 
A n c y l i t e , 7 . 1 8 5 
A n d a l u s i t o , 0 . 4 5 8 
A n d o r b o r g i t e , 5 . 5 1 2 ; 6 . 8 4 7 
A n d e r b e r j i t e , 7 . IOO 
A n d o s i n e , 6 . 6 6 2 , 6 9 3 , 7OO 
A n d r a d i t e , 6 . 7 1 4 , 9 2 1 ; 1 2 . 5 2 9 
A n d r e a s b e r g o l i t e , 6 . 7 6 6 
A n d r e o l i t e , 6 . 7 6 6 
A n d r e w s i t e , 1 2 . 5 2 9 ; 1 4 . 4 1 0 
A n e m o u s i t e , 6 . 6 6 2 , 6 9 5 
A n g a r a l i t e , 6 . 9 2 2 
A n g l a r i t e , 9 . 5 5 3 ; 1 4 . 3 9 0 
A n g l e o f o p t i c a l e x t i n c t i o n , 1 . 6 0 8 

p r i n c i p a l i n c i d e n c e , 3 . 4 7 
A n g l e s , a x i a l , 1 . 6 1 5 

o f c r y s t a l s , i n t e r f a c i a l , 1 . 5 9 3 
A n g l e s i t e , 7 . 4 9 1 , 8 0 3 

A n h y d r i d e s , 1 . 3 9 5 , 3 9 6 
a c i d , 1 . 3 9 6 
b a s i c , 1 . 3 9 7 

A n h y d r i t e , 2 . 4 3 0 ; 3 . 6 2 3 , 7 6 1 
s o l u b l e , 7 6 9 
X - r a d i o g r a m , 1 . 6 4 2 

A n h y d r o b a s i c h e T e t r a m m i n - D i a q u o d i a m -
m i n k o b a l t s a l z e , 1 4 . 6 8 1 

A n h y d r o b i s d i p h e n y l s i l i c a n e d i o l , 6 . 3 0 9 
A n h y d r o - i o d i c a c i d , 2 . 3 0 7 , 3 2 4 
A n h y d r o s u l p h a t o c h l o r i n e m o n o x i d e , 1 0 . 6 8 2 
A n h y d r o u s m a n g a n i c a l u m , 1 2 . 4 2 9 
A n h y d r o x y c o b a l t a m m i n e n i t r a t e , 1 4 . 8 4 3 
A n i l i n e a n d h y d r o g e n , 1 . 3 0 4 

c a r b o n y l t r i c h l o r o p l a t i n i t e , 1 6 . 2 7 3 
e e r i e d o d e c a m o l y b d a t e , 1 1 . 6 0 0 
e t h y l e n e t r i c h l o r o p l a t i n i t e , 1 6 . 2 7 2 

- - - f e r r o h e p t a n i t r o s y l t r i s u l p h i d e , 8 . 4 4 2 
- — h e x a i o d o b i s m u t h i t e s , 9 . 6 7 6 

h y d r o c h l o r i d e , 1 1 . 831 
A n i l i n i u m b r o m o p a l l a d i t e , 1 5 . 6 7 7 

b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 7 7 1 

— c h l o r o p a l l a d i t e , 1 5 . 67O 
c h l o r o p e r i r i d i t e , 1 5 . 7 6 3 
p h o s p h o t r i a n i h d e t r i c h l o r o p l a t i n i t e , 1 6 . 

2 7 8 
A n i m a l c h a r c o a l , 5 . 75O 
A n i m a l s m e t a b o l i s m , 6 . 10 
A m m i c i t e , 4 . 6 9 8 
A n i m i k i t e , 9 . 4 0 4 ; 1 5 . 9 
A n i o n , 1 . 9 2 
o - a n i s i d i m u m b r o m o s m a t e , 1 5 . 7 2 3 
p - a n i s i d i m u m b r o m o p a l l a d i t e , 1 5 . 6 7 7 

b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o p a l l a d i t e , 1 5 . 6 7 0 

A n i s o t r o p i c c r y s t a l s , 1 . 6 1 0 
l i q u i d s , 1 . 6 4 5 

A n i s t r o p y u l t r a m i e r o s c o p i c , 5 . 7 6 0 
A n k e r i t o , 4 . 2 5 1 , 3 7 1 ; 1 2 . 1 4 8 , 15O, 5 2 9 ; 

1 4 . 3 5 9 
A n l a s s e n , 1 2 . 69O 
A n n a b e r g i t e , 9 . 4 , 2 3 0 ; 1 4 . 4 2 4 ; 1 5 . 5 
A n n e a l i n g , 1 2 . 6 7 3 , 7 2 3 
A n r i e r o d i t e , 5 . 5 1 6 ; 7 . 1OO ; 9 . 8 3 9 ; 1 2 . 4 
A n n i t e , 6 . 6 0 8 
A n n i v i t e , 9 . 4 , 2 9 1 
A n o d e , 1 . 9 2 

m u d , 3 . 2 7 
s l i m e , 3 . 2 7 

A n o m i t e , 6 . 6 0 8 
A n o m i t e s , 6 . 6 1 1 
A n o p h o r i t o , 1 3 . 5 2 9 
A n o r t h i t e , 6 . 6 6 2 , 6 9 2 , 6 9 3 

b a r y t e , 6 . 7 0 7 
f err i c , 6 . 6 9 8 
h y d r a t e d c h l o r o - , 6 . 7 0 0 
p o t a s h , 6 . 6 6 2 , 6 9 8 , 7 0 6 
s o d a , 6 . 6 9 8 
s t r o n t i a , 6 . 7 0 7 
z i n c , 6 . 6 9 8 

A n o r t h o c l a s e , 6 . 6 6 2 , 6 6 4 
A n o r t h o s e , 6 . 6 6 4 
A n t a m o k i t e , 1 1 . 2 , 4 9 
A n t h i o n , 1 0 . 4 6 5 
A n t h i t e , 6 . 7 2 6 
A n t h o c h r o i t e , 6 . 9 1 5 ; 1 2 . 1 4 8 
A n t h o g r a m n i t e , 6 . 3 9 6 
A n t h o l i t e , 6 . 3 9 6 , 9 1 7 
A n t h o p h y l l i t e , 6 . 3 9 1 , 3 9 6 ; 1 2 . 5 2 9 
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Anthophy l l i t e amphibo l ic , 6. 396 
b la t t ingen , 6. 396 
cl ino-, 6. 398 
ferro-, 6. 916 
iron, 6. 912 
magnes io - , 6. 916 
strahl igen, 6. 396 

Anthos ider i te , 6. 907 
Anthraci t ic d i a m o n d , 5. 719 
Anthropomorphica l chemis try , 1. 2 
A n t i c a t a l y s t s , 1. 938 
Ant i ca thodo , 4 . 31 
Antedr i te , 6. 751 
Ant i fr ic t ion meta l , 4 . 671 ; 7. 362 
Ant igor i te , 6. 422 
A n t i h y p o , 6. 87 
Ant i l l i te , 6. 392 
A n t i m o i n o natif arsenifere, 9. 69 
• o x y d e octaedrique, 9. 421 

sulphure, 9. 577 
A n t i m o n a t e s , 9. 446 
A n t i m o n a t o t u n g s t a t o s , 1 1 . 795 
Ant imonatotungst i t ! ac id , 9. 459 
Aritimonbleikupferbleridc, 9. 55O 
Ant imonblendo , 9. 577 
Ant imoi ib l i i the , 9- 421 
An t im on g lan z , 9. 513 
Ant imon ia l copper, 9. 343 

crocus, 9. 578 
fahlerz, 15. 9 
nickel , 9. 415 
ores p l u m o s e , 9. 546 
saffron, 9. 577, 578 
si lver, 3 . 3OO ; 9. 343 , 404 

blende , 9. 294 
Ant imonia l e caus t i cum, 9. 469 
A n t i m o n i c aoids, 9. 439 

borotungs ta te , 5. I l l 
d iarsonatoetodecatungstato , 9. 214 
nitrosyl chloride, 8. 617 ; 9. 476 
oxide,* 9. 4 2 1 , 439 

A n t i m o n i d e s , 9. 4Ol 
Ant imonid iant imonious heinafhioride, 9. 

468 
Ant imoni i b u t y r a m , 9. 469, 504 

— cerussa, 9. 452 
c innabasis , 9. 469 
c u m sulphur Hofmani i , 9. 574 
ste l lao, 9. 340 

Ant imonio i i s ac ids , 9. 428 
a n t i m o n a t e , 9. 434 
bar ium th iosulphate , 10 . 553 
boro tungs ta te , 5. I l l 
ca lc ium th iosu lphate , 10 . 533 
lead enneaiodide , 7. 762 
ox ide , 9. 42O, 421 
p o t a s s i u m th iosu lphate , 10. 553 
s o d i u m th iosu lphate , 10. 553 
s t r o n t i u m th iosu lphate , 10 . 553 
tha l lous th iosu lphate , 10 . 553 

A n t i m o n i p e n t a n t i m o n i o u s icosifluoride, 9. 
468 

A n t i m o n i t e , 9. 3 4 3 , 513 
A n t i m o n i t e s , 9. 425 , 428 
A n t imon i t e t rant imonious h e p tadecafluo -

ride, 9. 468 
A n t i m o n i t o p h o s p h a t o t u n g s t a t e , &• "*33 
Ant imoni tr iant imonious tetradecafluoride, 

9. 468 
A n t i m o n i u m , 9. 341 

A n t i m o n i u m diaphoret icum, 9. 42O, 439 
— a b l u t u m , 9. 42O, 452 

femininum, 9. 587 
p l u m o s u m , 9. 577 
apatosum a lbum sp lendens , 9. 421 
s t e l l a tum, 9. 340 
sulphure minera l i satum, 9. 513 
tr iplex es t , 9. 341 

Ant imonkupferg lanz , 9. 550 
Ant imonocker , 9. 435 
A n t i m o n s p a t h , .9. 421 
A n t i m o n y a-, 9. 361 
- a l totropes , 9. 357 
- — amminotrichloride , 9. 476 
- — amminotr iox ide , 9. 426 

— a m m o n i u m ferric chloride, 14. 102 
.- su lphate , 9. 582 

analyt ical react ions, 9. 382 
— arsenate , 9. 197 

arsenite , 9. 130 
—- - ash , 9. 577 

a tomic dis integrat ion, 9. 39O 
number , 9. 389 

_ _ — weight , 9. 388 
az ide , 8. 354 

— bar ium sulphate , 9. 583 
bischloroinorciiriate, 9. 48 1 
black, 9. 358 
b lende , 9. 577 
bromides , 9. 493 
but ter of, 9. 469 
b y electrolysis , 9. 353 

- calc ium sulphate , 9. 583 
carbide, 5. 887 
carbonate , 9. 585 
chlorides—higher, 9. 484 
chloronitride, 8. 724 

_ chloromtrosylpentachloi ' ide, 9. 488 
chlorosulphides, 9. 583 

- cobalt ic dichlorobisethylenediamine-
hexachloruio , 14. 67O 

colloidal so lut ions , 9. 362 
decafluoiodide, 9. 510 
deeafluopentachloride, 9. 5IO 
deeaf luopentadeeachloride, 9. 51O 
diamminochlor ide , 9. 496 
diamminotr inuorido, 9. 464 
difluotrichloride, 9. 509 
dihydride , 9. 391 
dini troxylpcntadceachloride , 8. 542 
dinitroxyltr ispentachloride, 9. 488 
dioxide , 9. 434 
d ioxysulphide , 9. 578 
d ioxytetrasulphide , 9. 577 
disulphatotr ioxide , 9. 582 

monohydrate , 9. 582 
tr ihydrate , 9. 582 

disulphoselenide, 10. 921 
ditr i toxide, 9. 421 
dodecabromolanthanato , 5. 645 
electronic structure, 9. 389 
enneachloride, 9. 475 , 487 
e t h y l pentabromide , 9. 493 
explos ive , 9. 359 
extract ion , 9. 348 
female , 9. 587 
ferric octochlorido, 14 . 82 

octodecachloride, 14. 1 25 
ferro\is sulphide, 14. 168 
flores, 9. 378 
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A n t i m o n y fluonitrosylpentafluoride, 9. 467 
fluorides— higher, 9. 466 
fluosilicate, 6. 955 
glance, 7. 896 ; 9. 343 

axo tomous , 9. 546 
prismatoidal , 9. 513 

glass , 9. 513 , 577 
grey, 9. 357 
halogenosulphides , 9. 583 
hemiarsenide, 9. 69 
heminitrosylpentachloride, 9. 488 
hemioxido, 9. 421 
hemipentachloronitrosylpentachloride, 

9. 488 
hemitria:mminotetrafluoride, 9- 467 
hanasulphodichlorido, 9. 584 
henisulphatotr ioxide , 9. 582 
heptachlorodi iodide, 9. 511 
hexabromocerate , 5 . 645 

A n t i m o n y pentachloride monohydrated , 9. 
487 

totrahydrated, 9. 487 
pentachloropentahydrochloride , 9. 487 

• pentadecaf luopentachloride, 9. 509 
pentaf luobromide, 9. 510 
pentafluodecachloride, 9. 510 
pentafluoiodide, 9. 510 
pentaf luopentachloride, 9. 5IO 
pentaf luopentadecaehloride, 9. 5IO 
pentafluoride, 9. 467 

d ihydrated , 9. 467 

hoxabrornolanthanate, 5. 645 
hexachloride nitrosyl , 9. 379 
hexamminotrif luoride, 9. 464 
hexasulphotrichloride, 9. 584 
hexi tatr idecaoxide , 9. 44O 
hexitatr idecoxido, 9. 435 
history, 9. 339 
hydrides , 9. 390 

- imidohydrofluoamidotrifluoride, 9. 467 
iodides, 9. 498 
i sotopes , 9. 389 
lead heptoxytetrachlor ide , 9. 507 
metal l ic precipitat ion, 9. 384 
m e t a n t i m o n a t e , 9. 434 
m i x e d hal ides , 9. 509 
molybdate s , 11 . 570 
monamidodiphosphato , 8. 710 
monamminotrif luoride, 9. 464 
monophosphide , 8. 851 
monose lenide , 10. 794 
monotropic , 9. 361 

—-— nickel lead al loys , 15. 237 
nitrate t>ispentoxido, 9. 585 
nitride, 8. 124, 272 
nitrogen sulphopentachloride, 9. 476 
nitroxyldeoachlorido, 8. 438 
occurrence, 9. 342 
ochre, 9. 435 
octochlorotri iodide, 9. 511 
octosulphato , 9. 581 
octosulphatotr ioxide , 9. 581 
or thoant imonate , 9. 434 
orthosulphophosphato , 9. 585 
ox ide , 9. 453 
oxybromide , 9. 507 
oxybromides , 9. 507 
oxychloride , 9. 504 
oxychromite , 1 1 . 201 
oxyhal ides , 9. 503 

• oxyfluoride, 9. 503 
oxyiodide , 9. 507 
oxypentasulphide , 9. 577 
oxyselenide, 10. 78O 
oxyseleni te , 10. 834 
oxysulphides , 9. 576 
oxytetrachloride, 9. 504 
oxytrichloride, 9. 506 
oxytridecachloride, 9. 506 
pass ive , 9. 373 
pentabromide , 9. 493 , 496 
pentachloride , 9. 486 

penta iodide , 9. 502 
pentase lenide , 10. 794 
pentasulphide , 9. 564 

colloidal, 9. 566 
pentasulphodichloride , 9. 583 
pentox ide , 9. 421 , 439 

alcogels , 9. 444 
hydrates , 9. 441 

di-, 9. 442 
— hemiennea- , 9. 442 

— hemi- , 9. 442 
hexa- , 9. 442 

— m o n o - , 9. 442 
penta- , 9. 442 
tetra- , 9- 442 

- - _ _ tripenta- , 9. 442 
•--— hydrogels , 9. 445 

hydrosols , 9. 444 
pentoxydibromide , 9. 507 

- — pentoxydichlor ide , 9. 505 
pentoxyd i iodide, 9. 507 
pentoxysu lph ide , 9. 578 
perchlorato, 2 . 401 
phosphate , 9. 585 
phosphodecachloride , 8. 1Ol5 
phosphopentadecaohloride , 8. 1015 
phosphorus decachloride, 9. 489 
phosphony l octochloride, 9. 489 
physiological act ion, 9. 385 
po tas s ium henasulphate , 9. 583 

su lphate , 9. 583 
properties , chemical , 9. 378 

phys ica l , 9. 363 
refining, 9. 353 
se lenate , 10. 875 
se len ium dioxyenneachlor ide , 10. 906 
silicide, 6. 188 
si lver su lphate , 9. 583 
sod ium sulphate , 9. 582 
solubi l i ty of hydrogen , 1. 306 
star, 9. 35O, 355 
s tront ium sulphate , 9. 583 
suboxide , 9. 421 
subsulphide , 9. 512 
sulpharsenate , 9. 322 
sulpharsenite , 9. 301 
su lphate , 9. 58O, 582 
sulphide golden, 9. 564 
sulphides , 9. 512 

higher, 9. 564 
• su lphi te , 10. 304 
sulphobromide, 9. 584 

- sulphochloride, 9. 584 
sulphodocosichloride, 9. 584 
sulphoenneachloride, 10. 647 
sulphohal ides , 9. 583 
sulphoiodide , 9. 584 
sulphotrichloride, 9. 584 
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A n t i m o n y sulphotri iodide, 9. 584 
te l lurate , 1 1 . 97 
tel luride, 11 . 59 
tetrabromide, 9. 496 
tetrachloride, 9. 484 
tetracosisulphoiodide, 9. 585 
tetrafluoride, 9. 466 
tetraiodide, 9. 498 
tetrainrninopentachloride, 9. 488 
tetramminotrif luoride, 9. 464 
tetraselenite , 10 . 834 
te trasulphate , 9. 581 

— — tetrasulphatotr ioxide , 9. 581 
tetrasulphide, 9. 564 
totritapentaselonide, 10. 794 
tetroxido, 9. 351 , 421 , 434 

monohydrated , 9. 437 
te troxybischromate , 11 . 305 
totroxyheptachlor ide , 9. 506 
te troxysulphide , 9. 578 
th iophosphate , 8. 1066 
triarnminodifluotrichloride, 9. 509 
triarnminopontachloride, 9. 488 
tr iammino trichloride, 9. 476 
triamminotrifluoride, 9. 464 
triarsenide, 9. 69 
tribromido, 9. 493 
trichloride, 9. 469 

- -- trichloroheiriihydrochlorido, 9. 475 
trichloromercuriate, 9. 481 

- — trichlorotrihydrochloride, 9. 475 
trifluoride, 9. 463 

— trigonal , 9. 357 
trihydride, 9. 391 
tr ioxide , 9. 421 

_ acetoge ls , 9. 43O 
alcogels , 9. 43O 
colloidal, 9. 422 
hydroge ls , 9. 429 

— properties , chemical , 9. 425 
physical , 9. 423 

tr ioxypontahydroxychlor ide , 9. 504 
tr ioxytetrasulphide , 9. 578 

— tr ioxytr ihydroxytrichloride , 9. 504 
triselenide, 10. 793 
trisulphido, 9. 512, 513 

colloidal , 9. 526 
• hydrogel , 9. 526 

hydrosol , 9. 526 
propert ies , chemical , 9. 521 

— phys ica l , 9. 518 
trisulphodiselenido, 10. 921 
tr isulphohexaiodide , 9. 584 
tr i tatetraselenide, 10. 794 
t u n g s t a t e s , 1 1 . 795 
uses , 9. 386 
v a n a d a t e s , 9. 779 
vermil ions , 9. 565 
ye l low, 9 . 358 

(d i )ant imony phosphorus pentadecachloride, 
9. 489 

A n t i m o n y l , 9. 425 
bromide , 9. 507 
chloride, 9. 504 
copper oxytr i iodide , 9. 508 
iodide, 9. 507 
lead oxychlor ide , 9. 507 
mercury oxytr i iodide , 9. 508 
metaco lunbotanta la te , 9. 905 
ni trate , 9. 685 

Ant imony l phosphi te , 8. 907, 918 
p o t a s s i u m pentachloroant imonate , 9. 

506 
— sod ium tetrafluoride, 9. 503 

su lphant imonato , 9. 578 
sulphate , 9. 582 

Antleri te , 8. 265 
Antophyl l i te , 6. 396 
Antozone , 1. 899 
Antr imohte , 6. 749 
Aonia , 7. 277 
Apate l i te , 14. 328, 333 
Apat i te , 8. 623 , 697, 896 ; 5. 530 ; 7. 896 ; 

8. 733 ; 9. 261 
cerium, 5. 675 
d i d y m i u m , 5. 675 
X-radiogram, 1. 642 

Aphanese , 9. 161 
Aphenes i te , 9. 161 
Aphoizito, 6. 741 
Aphrodite , 6. 42O, 428 
Aphrosidorite, 6. 6 2 4 ; 12. 529 
Aphthi ta l i to , 2. 430, 657 
Aphthori te , 9. 291 
Apht i t , 15. 314 
Apjohnito , 5. 154, 354 ; 12 . 148, 423 
Aplome , 6. 921 ; 12. 148 
Apoll inaris , 6. 6 
Apophyl l i t e , 6. 368 
Apparent equil ibrium, 1. 715 
Apples , 18. 615 
Appl ied chemistry , 1 . 1 1 
Apyri to , 6. 741 
Aqua bromata , 2. 71 

calcinationis o m n i u m motal lorum, 8. 
618 

chlorata, 2. 71 
chrysulca, 2. 21 
dissolut iva. 8. 556 
fortis, 8. 555, 556 
phagadcenica, 4. 774 
prima, 2. 20 ; 8. 556, 618 
regia, 2. 2O ; 8. 617 

stabil ized, 8. 619 
— regis, 8. 618 

salis ammoniac i , 8. 618 
armoniaci , 2 . 20 

— nitri, 2. 2O 
secunda, 2 . 2 O 

Aquadag , 5. 753 
Aquamarine , 4 . 204 ; 6. 803 
Aquamol , 5. 219 
Aquilarite , 10. 773 
Aquobas ic compounds , 4. 845 
Aquodisulphitotr iamminocobalt ic acid, 10. 
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Aquopentachloroperiridous, 15. 763 

acid, 15. 765 
A q u o p e n t a m m i n e s , 11 . 401 
Aquosulphi tote trammines , 10. 316 
Araooxene, 7. 491 
Aragonite , 3 . 622, 814 ; 4 . 406 

X-radiogram, 1. 642 
Arakawaite , 4. 664 
Aramayoi te , 9. 692 
Arbor jovis , 7. 298, 338 

saturni, 7. 516 
Arc high-tension, 1. 882 

low tension, 1. 882 
spectrum, 4. 7 
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1 4 8 , 5 2 9 
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_ n o i r , 9 . 54O 
A r g o n t a l , 4 . 1 0 2 4 
A r g c r i t a r i u m , 7 . 63O 
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p u r u m , 3 . 2 9 5 

- — r u d e a l b u m , 9 . 2 9 1 
n i g r u m , 9 . 54O 

v i v u m , 4 . 6 9 5 
A r g e t a n , 1 5 . 2 1 0 
A r g i l , 5 . 15O 
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a m i d e , 8 . 2 7 2 
a m m i n o p e n t a s u l p h i d e , 9 . 3 1 4 
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Arsenic whi te , 9. 9O 
Arsenical copper, 0. 4 

mundic , 12. 529 
nickel , 9. 4 
pyr i tes , 9. 72, 73 ; 12. 529 

axotortious, 9. 73 
prismatic, 9. 73 

si lver blende, 9. 294 
soot , 9. 91 

Arseniei b u t y r u m , 9. 137, 149, 237 
Arsonicite, 9. 169 
Arsonicon, 9. 1 
Arsenico-wagnerite , 4. 388 
Arsenicum, 9. 1, 2 

a lbum, 9. 1, 90 
calci forme, 9. 9O 
cristal l inum, 9. 90 
faricacoum, 9. 9O 

— ferro mirieralisatum, 9. 306 
- f ixum, 9. 137, 149 

rnetallinurn, 9. 2 
nativxim, 9. 9O 

Arsenides , 9. 61 
Arsenikbli i the, 9. 94 
Arsenikkalk naturl iehon, 9. 94 
Arseniksauor kalk, 9. 169 
Arsonikspiessglanz, 9. 69 
Arsenikwismuth , 9. 703 
Arsenioploi'te, 3 . 623 
Arseniopleite , 9. 4 , 222 ; 12. 148 
Arseniosidorite, 3 . 623 ; 9. 4, 228 ; 12. 

529 
Arsenious acid, 9. 9O 

barium thiosulphate , 10. 552 
load enneaiodido, 7. 762 
phosphoctochloride , 8. 1015 
potass ium thiosulphate , 10. 553 

• sodium hyposulphi te , 10. 183 
• — thiosi i lphate , 10. 552 
- — thal lous th iosulphate , 10. 553 
Arsenites , 9. 116 
Arseni tomolybdates , 9. 131 
Arseni tophosphatotungstates , 9. 132 
Arsenitosodal i te , 6. 583, 826 ; 9. 128 
Arseni totungstates , 9. 132 
Arsenoarsenic oxide , 9. 136 
Arsenobi l lon, 9. 4O 
Arsenobismite , 9. 198, 589 
Arsenocrocite , 9. 228 
Arsenoferrite, 12. 529 
Arsenoklas i te , 12. 148 
Arsenolamprite , 9. 3 
Arsenol i te , 9. 4, 94 
Arsenomelan , 7. 491 
Arsenomelane , 9. 299 
Arsenomiargyri te , 9. 293 
Arsenopyrite , 9. 306 ; 15 . 9 
Arsenopyri tes , 9. 4 
Arsenosic oxide , 9. 136, 137 
Arsenost ibnite , 9 . 343 
Arsenosulphides , 9. 305 
Arsenotel lurite , 11 . 2, 114 
Arsenwasserstoff, 9. 50 

bromide , 9. 249 
chloride, 9. 237 
fluoride, 9. 237 
monochloride , 9. 245 

Arsenyl arsenic enneaoxydibromide , 9. 249 
enneaoxydi iodide , 9. 253 

Arsine, 9. 50 

Arsine propert ies , chemical , 9. 54 
phys ica l , 9. 53 

Arsinic acid, 9. 1Ol 
Arsonic acid, 9. 101 
Art bronzes , 7. 348 
Art iads , 1. 208 
Art in i te , 4. 365 
Aryans , 1. 2O 
Asbeferrite, 6. 917 
Asbest inon, 6. 425 
Asbesto l i te , 6. 426 
Asbes tos , 6. 426 

act inol i te , 6. 426 
amphibole , 6. 426 
chrysol i te , 6. 426 
hornblende, 6. 426 
porcelain, 6. 426 

Asbolan , 14. 424 
Asbol i te , 12. 148, 266 ; 14. 424 
Ascharite , 2 . 43O ; 5. 4 , 97 
Aschentrecker, 6. 740 
Aschirite , 6. 342 
A s e m , 4. 67O, 695 
Asideri tes , 12 . 523 
A s m a n i t e , 6. 247 
Aspasiol i te , 6. 811 
Asperol i te , 6. 343 
Asperol i thi te , 3 . 8 
Aspidel i te , 7. 3 
Aspidol i to , 6. 605, 608 
Assoc iated l iquids , 1. 856 
Assoc iat ion of l iquids, 1. 858, 86O 
Aster samius , 6. 428 
Aster i sm, 6. 614 
Astor ium, 4. 21 ; 7. 890 
Asteroidal e l ements , 4. 3 
Astero i te , 6. 915 ; 12 . 148 
Astoch i te , 6. 916 ; 12 . 148 
Astracani te , 2 . 43O 

p o t a s s i u m , 2. 43O 
Astrakani to , 4 . 252, 336 ; 7. 896 

po tas s ium, 4. 339 
Astr i tes , 6. 607 

meroxenuH, 6. 608 
Astro l i te , 12 . 529 
Astrophyl l i te , 6. 843 ; 7. 3 ; 12. 149 
A t o c a m i t e , 2 . 15 ; 3 . 8, 178, 179 
Atax i tos , 12. 523 , 528 
Ate les i te , 9. 589 
Ate les t i te , 9. 4 , 198 
Ate l ine , 3 . 178 
Ateri te , 15 . 21O 
Atheriast i te , 6. 763 
At las i te , 3 . 275 
A t m o l y s i s , 1. 342 
Atmosphere , 1. 147, 148 

e x t e n t of, 1. 150 
pressure of, 1. 149 
pr imit ive , 6. 4 

A t o m , 1. 103, 187 ; 4 . 910 , 158 
architecture, 4. 165 
Bohr 's , 4. 167 
calc ium, 4. 175 
ca tac lysm, 4. 180 
compos i te , 4. 12 
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C a C l 8 - S r C l 2 , 3 . 72O 
C u C l a - K C l - H a O , 3 . 7 1 5 , 72O 
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B a r i u m chloride C u C l 2 - N a C l - H 8 O , 3 . 715, 
72O 

C u C l B - N H 4 C l - H 2 0 , 3 . 715, 720 
d ihydrated , 3 . 705 
hydrated , 3 . 702, 705 
KCl -NaCl , 8. 720 
preparation, 3 . 697 
properties , chemical , 3 . 714 

phys ical , 3 . 700, 706 
SrCl , - N a C l , 8. 72O 

chlorite, 2 . 284 
chloroamidosulphonate , 8. 643 
chloroant imonate , 9. 491 
chloroarsenatoapati te , 9i 26O 
chloroaurate, 3 . 595 
chlorobromide, 8. 731 
chlorocarhamate , 2. 796 
chloroeha.ba.zite, 6. 733 
chlorochrornate, 11 . 398 
chlorochrornatochloride, 11 . 398 

hydrate , 11 . 398 
chlorodihydrophosphate , 8. 902 
c lorodithionate , 10. 59O 
chrloroiridate, 15. 771 
ohloropal ladate , 15. 673 
chloropal ladite , 15 . 670 

> chloroplat inate , 16. 327 
hexahydrate , 16. 327 
monohydrate , 16. 328 
oc tohydrate , 16. 328 

chloroplat ini te , 16. 282 
chlorostannate , 7. 449 
chlorosulphate , 3 . 799 
chlorotriorthoarsenate, 0. 26O 
chromate , 11 . 199, 271 
ohromatose lenate , 10. 876 
chromatosulphate , 11 . 450 
chromid ioxydodecamolybdate , 11 . 602 
chromioxydodecarao lybdate , 11 . 601 
cobal t sulphide , 14. 757 
oobalt ic dodecanitr i te , 8. 504 

e n n e a m o l y b d a t e , 1 1 . 575 
—__ oc tamminohexasu lph i te , 10. 315 

oxyoctoni tr i te , 8. 504 
cobal t i te , 14. 594 
cobal tous chloride, 14 . 642 
co lumbate , 9. 866 
copper a m m o n i u m nitrite , 8. 488 

po tas s ium nitrite , 8. 488 
s i l icate , 6. 373 

cuprate , 3 . 149 
cupric chloride, 3 . 72O 
cuprous tr i thiosulphate , 10 . 545 

• heptahydrate , 10. 545 
te trahydrate , 10. 545 

cyanote trazo le , 8. 339 
decaboratodibromide , 5 . 141 
decaboratodichloride, 5. 141 
decamolybdatotr i su lphi te , 10 . 307 
deuterodecavanadate , 9. 771 
deuterohexavanadate , 9. 771 

decahydrate , 9. 771 
te tradecahydrate , 9. 771 

deuter te travanadate , 9. 770 
d ia luminium dimesotris i l icate , 6. 758 

mesopentas i l i cate , 6. 766 
orthotrisi l icate, 6. 751 

d iamidodiphosphate , 8. 711 
d iberyl l ium orthosi l icate, 6. 382 
diborate , 5. 62 , 88 

Bar ium diborate decahydrated , 5 . 89 
d ihydrated , 5. 89 
pentahydrated , 5 . 89 
te trahydrated , 5 . 89 

dichlorothiosulphate , 10. 544 
dichrornate, 1 1 . 341 

d ihydrate , 1 1 . 341 
dihydroarsenate , 9. 172 
d ihydroarsenatotr imolybdate , 9. 208 
dihydroarsenite , 9. 125 
d ihydrodiphosphi te , 8. 916 

hemihydrate , 8. 916 
monohydrate , 8. 916 
tr ihydrate , 8. 916 

d ihydrohypophosphate , 8. 937 
d ihydrophosphate , 3 . 886, 887 
d ihydropyrophosphate , 3 . 892 
d ihydropyrophosphi te , 8. 922 
dihydrotr iphosphite , 8. 915 
d ihydroxyte trabromoplat inato , 16.381 
d i imidodiphosphate , 8. 713 
di iododinitr i toplat inite , 8. 523 
di iodotriarsenite, 9. 257 
d imetaphosphate , 8. 893 

d ihydrated , 3 . 893 
dioxide , 3 . 666 

d iperoxyhydrate , 3 . 667 
hydroxy lhydra te , 3 . 671 
monohydra ted , 3 . 667 
oc tohydrated . 8. 667 
peroxyhydrate , 3 . 667 

dioxydisulpharsenate , 9. 330 
d ipermangani te , 12. 278 
d iphosphatoc todecavanadatoennea-

m o l y b d a t e , 9. 834 
d iphosphatote tradecavanadatohena-

m o l y b d a t e , 9. 834 
diplat inic t r iacontatungstate , 11 . 803 
d i se len i toc tomolybdate , 10. 837 
d i se len i topentamolybdate , 10. 837 

heptahydrate , 10. 837 
disi l icide, 6. 179 
d i su lphi to te tramminocobal ta te , 10. 

317 
disulphoniodide, 3 . 737 
d isu lphorthosulphotetrant imoni te , 9. 

542 
disulphuryl iodide, 10. 691 
d i t e trametaphosphate , 3 . 895 
d i th ionate , 10. 589 

d ihydrate , 10 . 589 
te trahydrate , 10 . 589 

d i th iophosphate , 8. 1068 
d i tungs ta te , 1 1 . 81O 
diuranate , 12 . 66 
diuranyl d icarbonate , 12 . 116 

oc tohydrate , 12 . 116 
pentahydrate , 12 . 116 

dodecaborate , 5. 93 
dodecamercuride, 4 . 1032 
enneahydropenta lanthanate , 5 . 628 
enneamolybdate , 11 . 597 
enneath ionate , 10. 629 
e thy lenediaminomonosulphonate , 8 . 

683 
ferrate, 13 . 934 
ferric chlorides, 14. 104 

d isulphate , 14. 347 
sulphide , 14. 194 
tungs ta te , 11 . 801 

chloroeha.ba.zite


B a r i u m fe r r i t e , 1 8 . 914 
f e r r o h e p t a n i t r o s y l t r i s u l p h i d e , 8. 442 
fe r rous o r t h o s i l i c a t e , 6. 908 

t r i fe r r ic fe r ry l d e c a m e t a s i l i c a t e , 
6 . 922 

f i u o a l u m i n a t o , 5 . 308 
f l u o a r s e n a t o a p a t i t e , 9 . 259 

f l u o b o r a t e d i h y d r a t e d , 5 . 128 
f l u o p l u m b i t e , 7 . 704 
fluoride, 8 . 688 

a n d ch lo r i de , 8. 718 
p r e p a r a t i o n , 8. 688 
p r o p e r t i e s , c h e m i c a l , 8 . 693 

p h y s i c a l , 8 . 689 
f l u o r o a p a t i t e , 3 . 901 

•— fluorobromide, 8. 731 
f luoroehlor ido , 3 . 694, 718 
fluoroiodide, 3 . 739 
fluoronitrate, 3 . 694 
fluorophosphate, 3 . 901 
fluosilicate, 6. 951 
f l u o s t a n n a t e , 7 . 423 

t r i h y d r a t e , 7 . 423 
fluosulphonate, 10. 685 
fluotantalate, 9 . 917 
fl.uotitan.ato, 7 . 72 

h e m i h y d r a t e d , 7 . 72 
fluotriorthoarsenate, 9. 259 
fluozirconate, 7 . 141 
go ld t h i o s u l p h a t e , 10 . 545 
hemis i l i c ide , 6. 179 
h o n a m e r c u r i d e , 4 . 1032 
h e p t a p e r m a n g a n i t e , 12 . 278 
h e p t a u r a n a t o , 12 . 68 
h e x a b o r a t e h e x a h y d r a t e d , 5 . 92 
h e x a d e c a m e r c u r i d e , 4 . 1031 
h e x a f l u o f e r r a t e , 14 . 8 
h e x a h y d r o a r s e n a t o c t o d e c a m o l y b d a t e , 

9 . 211 
h e x a h y d r o f e r r i a r s o n a t e , 9. 228 
h e x a h y d r o p o n t a p h o s p h i t e , 8. 916 
h e x a h y d r o t e t r a r s e n i t o t e t r a t r i c o n t i -

m o l y b d a t e , 9. 131 
h e x a i o d o d i p l u m b i t e , 7 . 777 
h e x a m e t a p h o s p h a t e , 3 . 895 

— h e x a m m i n e , 8. 249 
h e x a i n r n i n o c h l o r o p l a t i n a t e , 16 . 328 
h e x a m m i n o i o d i d o , 3 . 737 
h e x a p h o s p h a t o t e t r a v a n a d a t o h e x a -

c o n t a t u n g s t a t e , 9. 835 
h e x a r h o d a t e , 16 . 571 
h e x a r s e n i t e , 9 . 126 
h e x a s u l p h i t o d i c o b a l t a t e , 10 . 315 
h e x a v a n a d a t o c t o d e c a m o l y b d a t e , 9. 

784 
h e x a v a n a d a t o d o d e c a t u n g s t a t e , 9. 787 
h y d r i d e , 8. 649 
h i s t o r y , 8. 619 
h y d r a z i n o d i s u l p h i n a t e , 8. 682 
h y d r a z i n o d i s u l p h o n a t e , 8. 683 
h y d r a z i n o m o n o s u l p h o n a t e , 8. 683 

• h y d r o a l u m i n o a r s e n a t e , 9 . 186 
h y d r o a r s e n a t e , 9 . 171 

— h y d r o a r s e n i t e , 9. 125 
h y d r o c a r b o n a t e , 3 . 844 
h y d r o d i o x y d i s e l e n o p h o s p h a t e , 10 . 932 

• h y d r o d i s u l p h a t e , 8 . 784 
— h y d r o h y p o n i t r i t e , 8. 414 

h y d r o i m i d o d i s u l p h o n a t e , 8. 655 
hydrophosphate , 8. 881 
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B a r i u m h y d r o p h o s p h a t e col lo idal , 3 . 882 
h y d r o p h o s p h a t o d o d e c a t u n g s t a t c , 1 1 . 

867 
d o t e s s a r a c o n t a h y d r a t o , 1 1 . 867 
t e t r a p e n t e c o n t a h y d r a t e , 1 1 . 867 
t o t r a t e s s a r a c o n t a h y d r a t e , 1 1 . 867 

h y d r o p y r o t e l h i r a t e , 1 1 . 93 
h y d r o p y r o t e l h i r i t e , 1 1 . 80 

• h y d r o s e l e n i t e , 10 . 825 
h y d r o s u l p h a t e , 3 . 784 
h y d r o s u l p h i d e , 3 . 75O 
h y d r o t e l l u r a t e , 1 1 . 93 
h y d r o t e t r a s u l p h a t o , 3 . 784 
h y d r o t r i o x y s u l p h a r s o n a t e , 9. 329 
h y d r o t r i s u l p h a t e , 8. 784 
h y d r o x i d e , 3 . 673 

h e x a d e c a h y d r a t e d , 3 . 676 
i n o n o h y d r a t e d , 3 . 676 
o c t o h y d r a t e d , 3 . 675 
p r o p e r t i e s , chemica l , 3 . 635 

p h y s i c a l , 8. 681 
so lub i l i ty , 3 . 677 
t r i h y d r a t e d , 3 . 676 

h y d r o x y b e n z y l i d o n e h y d r a z o n o m o n o -
s u l p h o n a t e , 8. 683 

h y d r o x y d i s u l p h a t o , 1 5 . 786 
h y d r o x y h y d r o s u l p h i d o , 3 . 742 

p e n t a h y d r a t e d , 3 . 744 
- h y d r o x y n i t r i l o d i s u l p h o n a t e , 8. 677 

h y d r o x y n i t r i l o - iso - d i s u l p h o n a t e , 8. 
679 

h y d r o x y n i t r i l o m o n o s u l p h o n a t o , 8. 672 
- h y d r o x y p e n t a c h l o r o p l a t i n a t e , 16 . 335 
- h y d r o x y p e r o s m a t o , 15 . 713 
- h y d r o x y p h o s p h a t e , 3 . 902 

h y d r o x y t h i o c a r b o i x a t o , 6. 115 
h y p o a n t i m o n a t e , 9. 437 
h y p o b r o m i t e , 2 . 273 
h y p o c h l o r i t e , 2 . 272 
h y p o u i t r i t e , 8. 414 

h y d r a t e d , 8. 414 
t e t r a h y d r a t o d , 8. 414 

h y p o p h o s p h a t e , 8. 937 
h y p o p h o s p h i t o , 8. 884 
h y p o p h o s p h i t o m o l y b d a t e , 8. 888 
h y p o p h o s p h i t o t u n g s t a t o , 8. 888 
h y p o v a n a d a t o v a n a d a t o m o l y b d a t o , 9. 

793 
i m i d e , 8. 26O 
i m i d o d i p h o s p h a t e , 8. 713 
i o d a t e , 2 . 347 

h y d r a t e d , 2 . 348 
iod ide , 3 . 734 

d i h y d r a t e d , 3 . 734 
h e x a h y d r a t e d , 3- 734, 735 

i o d o a r s e n a t o a p a t i t e , 9. 263 
i o d o a u r a t e , 3 . 610 
i o d o p l a t i n a t e , 16 . 39O 
i o d o s t a n n i t e , 7. 46O 
i o d o t r i o r t h o a r s e n a t e , 9. 263 
i o d o t r i o r t h o v a n a d a t e , v a n a d a t i o d a p a -

t i t e , 9. 814 
i r id ic ch lo ron i t r i t e , 8. 514 
i r i d i u m d i s u l p h a t e , 1 5 . 786 
i ron a l loy , 1 3 . 541 
i s o p r o p y l s t a n n o n a t o , 7 . 410 
i s o t e t r a h y d r o b o r o d o d e c a t u n g s t a t e , 5 . 

110 
i so topes , 8. 648 
l a n t h a n u m t u n g s t a t o , 1 1 . 791 

fl.uotitan.ato
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Bar ium lead ca lc ium fluoboryl diorthotrisil i-
cato , 6. 89O 

chromatos , 11 . 304 
iodide, 3 . 738 
orthophosphate , 7. 876 
oxychloride , 7. 744 
sulphide , 7. 797 
th iosulphate , 10. 552 

l i t l i ium si l icate, 6. 371 
m a g n e s i u m di th ionate , 10. 592 
manganate , 12. 288 
manganese metas i l i cate , 6. 898 
manganic dodecamolybdate , 11 . 602 

pyrophosphate , 14. 463 
• mangan i tomanganato , 12. 29O 

m a n g a n o u s chloride, 12 . 368 
tetrabromides , 12 . 383 

morouriate, 4 . 780 
mercuric heptanitr i te , 8. 495 

hexabromide , 4. 894 
hexaiodide , 4. 939 
imidodisulphonate , 8. 658 

pentahydrate , 8. 658 
octamminotetra iodide , 4 . 940 
phosphatohenatungs ta to , 11 . 868 
su lphide , 4. 957 

— pentahydrated , 4. 957 
sulphi te , 10. 3OO 

tetrabromide, 4. 894 
tetraiodide, 4. 940 

pentahydrate , 4 . 940 
mesodis i l icate , 6. 363 
mesotrisi l ioatc, 6. 364 
mesotr i t i tanato , 9. 54 
metaborate , 5. 88 

—^— meta luminate , 5. 293 
m e t a n t i m o n a t e , 9. 454 
metaphosphate , 3 . 893 
m e t a p l u m b a t e , 7. 698 
metarsenate , 9. 1 72 

• metarsenite , 9. 1 25 
metas i l icate , 6. 358 

and chloride, 6. 364 
sulphide, 6. 364 

hexahydratod , 6. 361 
rnonohydratod, 6. 36O 

metasu lpharsonatoxymolybdate , 9. 
332 

metasulpharseni te , 9. 296 
metasu lphoant imoni to , 9. 542 
metasulphododocarsenito , 9. 296 
m e t a t i t a n a t e , 7. 54 
m e t a t u n g s t a t e , 11 . 825 
rnetavanadate , 9. 769 

monohydrate , 9. 769 
metazirconate , 7. 136 
m o l y b d a t e , 11 . 561 
m o l y b d e n u m hemipent iox ide , 11 . 532 
monamidodiphosphate , 8. 7IO 
monomercuride , 4. 1033 
monometaphosphate , 8. 893 
monoselenotr i thionate , 10. 928 

dihydrate , 10 . 928 
monosulphide , 3 . 741 
monoth iophosphate , 8. 1069 
m o n o x i d e , 3 . 653 
n e o d y m i u m tungs ta te , 11 . 791 
nickel al loy, 15. 205 

pentasulphide , 15. 444 
tetranitr i te , 8. 511 

I N D E X 
Bar ium nickel a te , 15. 4Ol 

nickelic tungs ta te , 1 1 . 802 
ni trate , 3 . 849 

d ihydrated , 3 . 849 
properties , chemical , 3 . 860 

phys ical , 3 . 856 
solubi l i ty , 3 . 85O 
te trahydrated , 3 . 849 
X-radiogram, 1. 642 

n i t ra tometa tungs ta te , 1 1 . 862 
n i tratoplumbite , 7. 866 
nitride, 8. 102 
ni tr i lodithiophosphate , 8. 727 

-•- nitri lotrisulphonate, 8. 669 
nitrite , 8. 485 
nitritochloroporiridite, 15. 765 
nitr i toperosmite , 15. 728 
n i trohydroxy laminate , 8. 306 

• occurrence, 3 . 626 
oc tamminobromide , 8. 730 
octoborate dodecahydrated , 5. 93 
oc tobromoaluminate , 5. 326 

octochlorodithal late h e x a h y 
dratod, 5 . 447 

octochloromercviriate, 4 . 86O 
hexahydratod , 4. 86O 

octochromite , 11 . 199 
oetodocaohlorodiahiminato, 5. 322 
octodecachlorotetraluminate , 5. 322 
oc tomolybdate , 11 . 596 
octopormangani te , 12. 278 
oo to tungs ta te , 11 . 83O 
o c t o v a n a d a t o h e x a m o l y b d a t o , 9. 784 
o c t o v a n a d a t o m o l y b d a t e , 9. 783 
orthoarsonate, 9. 168 

• orthoarsonite, 9. 125 
orthoborato, 5. 87 
or thododecaco lumbate , 9. 866 

• or thohexatanta la te , 9. 903 
orthopertantalate , 9. 914 

— orthophosphate , 3 . 866 
propert ies , chemical , 3 . 868 

physical , 3 . 867 
orthoplumbato , 7. 699 
orthosi l icate , 6. 353 
orthosulpharsenate , 9. 32O 
orthosulpharsenite , 9. 295 
orthost i lphoant imonate , 9. 574 
orthosulphoant imonito , 9. 542 
or thosu lphodimolybdate , 11 . 652 

- — orthosulphopyroarsenate , 9. 32O 
orthosulphotetrant imoni te , 9. 542 
orthovanadate , 9. 768 
osmate , 15 . 706 

— — osmiamate , 15. 728 
osmic sulphide, 10. 324 
osmyl oxyni tr i te , 15. 729 
ox ide , higher, 3 . 666 

properties , chemical , 3 . 663 
physical , 3 . 66O 

ox ides , 3 . 652 
oxybromide , 3 . 731 
oxybromoaluminate , 5. 326 
oxychlor ide , 3 . 716, 717 
oxychloroaluminate , 5. 323 
oxychloroplat inates , 16. 333 
oxyf luopert i tanate , 7. 69 
oxy iod ide , 8. 738 
oxy iodoa luminate , 5. 329 
oxysulpharseni te , 9. 326 
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B a r i u m - p a l l a d i u m a l l o y , 1 5 . 6 4 8 

p a r a m o l y b d a t e , 1 1 . 5 8 6 
d e c o s i h y d r a t e , 1 1 . 5 8 6 

—» d o d e c a h y d r a t e , 1 1 . 5 8 6 
h e x a h y d r a t e , 1 1 . 5 8 6 

p a r a t u n g g t a t e , 1 1 . 8 1 8 
o c t o h y d r a t e , 1 1 . 8 1 8 

p e n t a b r o m o p e r r h o d i t e , 1 5 . 5 8 1 
p e n t a c h l o r o a n t i m o n i t e , 9 . 4 8 1 
p e n t a c h l o r o b i s r n u t h i t e , 9 . 6 6 7 
p e n t a f l u o t e l l u r i t e , 1 1 . 9 8 
p o n t a h y d r o x y c h l o r o p l a t i n a t e , 1 6 . 3 3 3 

m o n o h y d r a t e , 1 6 . 3 3 3 
p e n t a i o d o a n t i m o n i t e , 9 . 5 0 2 
p e n t a i o d o b i s m u t h i t e , 9 . 6 7 7 
p e n t a m e r c u r i c d o d e c a i o d i d e , 4 . 9 3 9 

o c t o h y d r a t e d , 4 . 9 3 9 
h e x a d e c a i o d i d e , 4 . 94O 

h e x a h y d r a t e d , 4 . 94O 
p e n t a m m i n o c h l o r o p l a t i n a t e , 1 6 . 3 2 8 
j j e n t a m o l y b d a t o d i s u l p h i t e , 1 0 . 3 0 7 
p e n t a p e r m a n g a n i t o , 1 2 . 2 7 8 
p e n t a s u l p h i d e , 3 . 7 5 5 
p e n t a t h i o n a t e , 1 0 . 6 2 7 
p e n t a u r a n a t o , 1 2 . 6 8 
p e r b o r a t e , 5 . 12O 
p o r c h l o r a t e , 2 . 3 9 9 
p o r c o b a l t i t e , 1 4 . 6Ol 
p e r d i c o b a l t i t e , 1 4 . 6Ol 
l^erdi c h r o m a t e , 1 1 . 3 5 9 
p e r d i t u n g s t a t e , 1 1 . 8 3 5 
p o r d i u r a n a t o , 1 2 . 7 3 
p e r f e r r a t e , 1 3 . 9 3 6 
p e r f o r r i t o , 1 3 . 9 2 6 
p e r i o d a t e s , 2 . 4 1 2 , 4 1 3 
p e r m a n g a n a t e , 1 2 . 3 3 3 
p p r m a n g a m t o , 1 2 . 2 7 8 

h y d r a t e , 1 2 . 2 7 8 
p e r m a n g a n i t o m o l y b d a t e , 1 1 . 5 7 3 
p o r m o l y b d a t o , 1 1 . 6 0 8 
p e r m o n o o a r b o n a t e , 6 . 8 6 
p e r m o n o a u l p h o m o l y b d a t e , 1 1 . 6 5 3 
p c T i u o n o u r a n a t e , 1 2 . 7 3 

- ~ p e r n i c k o l a t e , 1 5 . 4 0 1 
p e r n i c k e l i c e n n o a m o l y b d a t o , 1 1 . 5 9 7 
p e r m c k e l i t e , 1 5 . 4Ol 
p e r o x i d e , a c t i o n of b e a t , 1 . 3 5 5 
p e r o x y p e r t i t a n a t c , 7 . 6 5 
p e r r h o n a t e , 1 2 . 4 7 7 
p o r r i i t b o n i t e , 1 5 . 5 7 6 

— p e r s u l p h a t e , 1 0 . 4 7 8 
r n o n o h y d r a t e , 1 0 . 4 7 9 

___ t e t r a h y d r a t e , 1 0 . 4 7 9 
p o r t h i o e a r b o n a t e , 6 . 1 3 1 
p e r u r a n a t e , 1 2 . 7 3 
p e r v a n a d a t e , 9 . 7 9 5 
p h o s p h a t e s , 3 . 8 6 4 
p h o s p h a t o c t o t u n g s t a t e , 1 1 . 8 7 2 
p h o s p h a t o d e c a t u n g s t a t e , 1 1 . 87O 
p h o s p h a t o d o d e c a m o l y b d a t e , 1 1 . 6 6 3 
p h o s p h a t o e n n e a t u n g s t a t e , 1 1 . 8 7 1 
p h o s p h a t o h e m i h e p t a t u n g s t a t e , 1 1 . 8 7 3 
p h o s p h a t o h e n a t u n g s t a t e , 1 1 . 8 6 8 
p h o s p h a t o h e x a t u n g s t a t e , 1 1 . 8 7 3 
p h o s p h a t o h e x i t a t e t r a d o c a m o l y b d a t o , 

1 1 . 67O 
p h o s p h i d e , 8 . 8 4 2 
p h o s p h i t e , 8 . 9 1 5 

• p h o t o l u m i n e s c e n c e , 3 . 7 4 5 
p l a g i o c l a s o , 6 . 7 0 7 

B a r i u m p l a t i n a t e , 1 6 . 2 4 7 
m o n o h y d r a t e , 1 6 . 2 4 7 
t e t r a h y d r a t e , 1 6 . 2 4 7 

p l a t i n i c m o l y b d a t e , 1 1 . 5 7 6 
p l a t i n o s i c s u l p h a t e , 1 6 . 4 0 3 
p l a t in o u s c i a - s u l p h i t o d i a m m i n o s u l -

p h i t o , 1 0 . 3 2 1 
£ r a M . « - s u l p h i t o d i a m m i n o s u l p h i t e , 

1 0 . 3 2 1 
p l a t i n u m a l l o y , 1 6 . 2 0 5 

p l u m i t e , 7 . 6 6 8 
p o l y b r o m i d e , 3 . 7 3 0 
p o l y i o d i d e , 3 . 7 3 8 
p o l y s e l e n i d e , 1 0 . 7 7 5 
p o l y s u l p h i d e s , 3 . 7 5 2 
p o t a s s i u m a r s e n a t e , 9 . 1 7 3 

c a l c i u m c a r b o n a t e , 3 . 84O 
c a r b o n a t e , 3 . 8 4 5 
c h r o m a t e , 1 1 . 2 7 3 
c h r o m i d o d o c a m o l y b d a t o , 1 1 . 6 0 2 
c o b a l t n i t r i t e , 8 . 5 0 5 

— d i m e t a p h o s p h a t o , 3 . 8 9 4 
d i p h o s p h a t o t o t r a v a n a d a t o c t o -

d c c a m o l y b d a t e , 9 . 8 3 4 
h y d r o x y n i t r i l o d i s u l p h o n a t e , 8 . 

6 7 7 
h y p o n i t r i t o s u l p h a t e . 8 . 69O 
i m i d o d i s u l p h o n a t e , 8 . 6 5 5 
i r o n n i t r i t e , 8 . 5Ol 
n i c k e l n i t r i t e , 8 . 511 
n i t n l o t r i s u l p h o n a t e , 8 . 6 6 9 
n i t r i t e , 8 . 4 8 8 

— o x y t r i s u l p h a r s e n a t e , 9. 33O 
-- p o n t a b r o m i d c , 3 . 7 3 2 
— p h o s p h a t e , 3 . 8 7 7 

d e e a h y d r a t o d , 3 . 8 7 7 
— p h o s p h a t o h e n a t u n g s t a t e , 1 1 . 8 6 8 

• s i l i c o d o d e c a t u n g s t a t e , 6 . 8 7 8 
s i l i c o v a n a d a t o o n n o a t u n g M t a t c , 6 , 

8 3 8 
— — s u l p h a t o c h l o r i d o , 3 . 8 1 3 

s u l p h a t o n i t r a t e , 3 . 8 1 3 
t e t r a c h l o r i d e , 3 . 7 1 9 ; 4 . 3IO 
t r i c h r o i n a t o , 1 1 . 351 

--—- t r i m c t a p h o s p h a t e , 3 . 8 9 4 
p r a p s e o d y m i u m t u n g s t a t c , 1 1 . 7 9 1 
p r e p a r a t i o n , 3 . 6 2 6 

- p r o p e r t i e s , c h e m i c a l , 3 . 6 3 7 
p h y s i c a l , 3 . 6 3 1 

p y r o a r s e n a t e , 9 . 171 
p y r o a r s o n i t e , 9 . 1 2 5 
p y r o p h o s p h a t e , 3 . 891 

* d i h y d r a t e d , 3 . 8 9 1 
m o n o h y d r a t o d , 3 . 8 9 1 

p y r o s e l e n i t e , 1 0 . 8 2 5 
— p y r o s u l p h a r s o n a t e , 9 . 32O 

p y r o s u l p h a r s e n a t o s u l p h o m o l y b d a t e , 9 . 
3 2 3 

p y r o s u l p h a r s e n a t o x y m o l y b d a t e , 9 . 
3 3 1 

— p y r o s u l p h a r s e n i t e , 9 . 2 9 6 
p e n t a h y d r a t o , 9 . 2 9 6 

p y r o s u l p h a t e , 1 0 . 4 4 7 
p y r o s u l p h o a n t i m o n i t e , 9 . 5 4 2 

- — p y r o v a n a d a t e , 9 . 7 6 9 
— r e l a t i o n s S r , C a , 3 . 9 0 7 

r h e n a t e , 1 2 . 4 7 8 
r h o d i u m d o d e c a n i t r i t e , 8 . 5 1 3 
r u b i d i u m d i t h i o n a t e , 1 0 . 5 9 1 
r u t h e n a t e , 1 5 . 5 1 8 
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Barium sa l ts , cata lys is by , 1. 487 
se lenate , 10. 862 
selenatotrisulphate , 10. 925 
selenide, 10. 774 
se lenite , 10. 826 

monohydrate , 10. 825 
se leni tomolybdate , 10. 837 
sesquiborate, 5. 9O 
sesquithioearbonate, 6. 127 
s i l icodecatungstate , 6. 882 
s i l icododecamolybdate , 6. 871 
s i l icododecatungstate , 6. 878 
s i l icot i tanate , 7. 54 
s i l i covanadatoenneatungstates , 6. 838 

— silver chloride, 3 . 72O 
meta tungs ta te , 11 . 826 
nitrite , 8. 488 
phosphatododecatungs ta te , 11 . 

867 
phosphatohenatungs ta te , 11 . 868 
tr i thiosulphate , 10 . 545 

sodium arsenate, 9. 173 
_ — calc ium carbonate , 3 . 846 

carbonate , 8. 845 
chloride, 8. 72O 
cobal t nitrite, 8. 505 
di thionate , 10. 591 
fluoride, 8. 695 
heptasulphate , 3 . 805 
hydroxynitr i lodisulphonato , 8. 

677 
imidodisulphonate , 8. 655 

. nitri lotrisulphonate, 8. 669 
oxysulphopentarsenate , 9. 330 

— paratungsta te , 1 1 . 818 
phosphate , 8. 878 

decahydrated , 3 . 878 
phosphatododecatungs ta te , 11 . 

867 
pyrophosphate , 3 . 892 
si l icate, 6. 391 
s i l icot i tanate , 7. 54 
t i tanyl mesodis i l icate , 6. 844 
tr imotaphosphate , 3 . 894 

— tr ioxysulpharsenate , 9. 329 
• s tannate (a-), 7. 419 

heptahydrate , 7. 419 
tr ihydrate , 7. 419 

s tannic borate , 5. 105 
s t i lb i te , 6. 760 
s tront ium calc ium hexachloride , 3 . 72O 

chromate , 11 . 274 
nitr i te , 8. 488 
su lphate , 8 . 763 

subchloride, 3 . 713 
suboxide , 3 . 653 
sulfazidate, 8. 672 
su l fhydroxylaminate , 8. 672 
su lphaluminate , 5. 331 , 336 
su lphamate , 8. 655 
su lphamidate , 8. 662 
sulphate , 8. 760, 765 

colloidal, 8. 765 
preparation, 8. 763 
properties , chemical , 8. 798 

physical , 3 . 792 
solubil i ty , 3 . 777 
sulphatophosphate , 8. 895 

su lpha topi u m bite , 7. 821 
su lphatos tannate , 7. 499 

INBEJX 

Bar ium sulphide a n d metas i l icato , 6. 364 
hexahydrated , 3 . 744 
monohydrated , 3 . 744 
properties , chemical , 3 . 742 , 744 

phys ical , 3 . 742, 75O 
sulphides , 3 . 740 
sulphimide, 8. 664 
sulphimidodiamide , 8- 665 
sulphite , 10. 283 
su lphometas tannate , 7. 476 
su lphomolybdate , 1 1 . 652 
sulphotel lurite , 11. 113 
su lphotr imolybdate , 1 1 . 652 
su lphotungsta te , 11 . 859 
su lphovanadi tes , 9 . 816 
tel lurate, 11 . 93 
telluride, 11 . 5O 
tel lurite , 11 . 8O 
tetraborate , 5. 91 
tetracetochlorochromate , 11 . 398 
tetrachlorobismuthite , 9. 667 
tetrachloroplumbite , 7. 731 
tetrachlorostannite , 7. 434 
tetradecafluozirconate, 7. 141 
te trahydros i l icododocatungstate , 6. 

878 
te trahydroxyth iocarbonate , 6. 127 
t e trametaphosphate , 3 . 894 

octohydrated , 3 . 895 
tetramminochloride , 3 . 716 
t e tramolybdate , 11 . 593 
tetranitr i toplat inite , 8. 520 
te trant imonate , 9. 443 
te traphosphate , 3 . 892 
tetrarsenito, 9. 126 
tetrasulphide hydra ted , 3 . 753 
tetrasulphoxiiodido, 3 . 737 
tetrasulphuryl iodido, IO. 691 
tetratel lurito, 11 . 8O 
te trath ionate , 10. 618 

• t e t ravanadatohexadecamolybdate , 9. 
784 

t e t r a v a n a d a t o h e x a m o l y b d a t e , 9. 784 
te trox ide , 3 . 672 
tha l l ium cobal t nitrite , 8. 505 
thal lous chlorides, 5. 441 

d i th ionates , 10. 594 
th iocarbonate , 6. 127 
th iophosphate , 8. 1065 
th iosulphate , 10. 544 

monohydrate , 10. 544 
thor ium orthophosphate , 7. 252 
t i tanic sulphate , 7. 94 
t i tanotris i l icate , 6. 844 
t i tany l mesotris i l icate , 6. 844 
tr iamidodiphosphate , 8. 712 
tr iant imonate , 9. 444 
tr iazomonosulphonate , 8. 684 
tridecamercuride, 4 . 1032 
tr ihydrohypovanadate , 9. 747 
trimercuric decaiodide, 4. 94O 

hexadecahydrate , 4 . 940 
tr imotaphosphate , 3 . 894 
tr imolybdate , 11 . 589 
tr ioxysulpharsenate , 9 . 329 
tr iphosphate , 8. 892 
tr iplumbide, 7. 615 
tr i se leni todecamolybdate , 10. 836 
trisulphatarsenite , 9. 333 
trisulphide, 8. 752 
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B a r i u m tr i tadiamide , 8. 260 

tr i terodecavanadate , 9. 771 
tr i th ionate , 10 . 609 
tr i th iophosphate , 8. 1067 
tr i tungstate , 11 . 811 

h e x a h y d r a t e , 11 . 811 
te trahydrate , 11 . 811 

tr iuranate , 12 . 67 
t u n g s t a t e , 1 1 . 786 

d ihydrate , 11 . 786 
hemihydrate , 11 . 786 
hemipentethydrate, 11 . 786 
te trahydrate , 1 1 . 786 

— ultramarine , 6. 590 
— uranato, 12 . 63 
— uranite , 8. 625 
— uranium hydroxydisu lphote traura-

nate , 12 . 98 
hydroxyhydrodisu lphote traura-

nate , 12. 98 
rod, 12 . 98 

urartous d iphosphate , 12 . 130 
hexachloride , 12. 83 

uranyl carbonate , 12 . 116 
pentafluoride, 12. 79 
phosphate , 12. 136 

docahydrato , 12 . 136 
tr idecahydrato , 12 . 136 

sulphide , 12 . 96 
uses , 3 . 644 
v a n a d a t o m o l y b d a t e , 9. 784 
vanadatomolybdatoarsenate , 9. 211 

——— v a n a d a t o t u n g s t a t e , 9. 787 
v a n a d y l trifluoride, 9. 8Ol 
wagner i te , 4. 388 
zinc tetrachloride, 4 . 558 

tetraiodide , 4. 584 
z incate , 4 . 53O 

(di)barium dia luminate , 5. 292 
diborate , 5. 87 
hexaborate , 5 . 9O 

_ h e p t a h y d r a t e d , 5. 91 
— hydroxyni tr i lomonosu lphonate , 8. 672 

p o t a s s i u m trirnetasilieato, 6. 371 
(hopta)barium p o t a s s i u m octometas i l i cate , 

6. 371 
( tetra)barium octoalurninylheptarnetasi l i-

ca te , 6. 734 
(tri)barium a luminate , 5. 291 

• decaborate h e x a h y d r a t e d , 5. 91 
hydroxyni tr i lod i su lphonate , 8. 677 
imidodisu lphonate , 8. 655 

Barkevic i te , 12. 529 
Barkervik i te , 6. 391 , 916 ; 12 . 149 
Barnhardi te , 12 . 529 ; 14. 183, 189 
Barophoresis , 13. 837 
Barote , 8. 620 
Barraoanite , 14 . 183, 192 
Barrandite , 8. 733 ; 12. 529 ; 14 . 411 
Barraudite , 5. 155 
Barsowite , 6. 693 
Bar th i t e , 9. 127 
Bartholornite , 12 . 529 ; 14. 346 
Bary l i te , 6. 382 
Barysi l i te , 6. 887 ; 7. 491; 12. 149 
Baryta , 3 . 620, 652 

anorthi te , 6. 707 
' au tun i t e , 12 . 136 

diopside , 6. 412 
felspar, 3 . 625 ; 6. 698, 706, 707 

B a r i u m harmatomo, 6. 766 
labradorite , 6. 707 
mica , 6. 607 
nephel i te , 6. 571 
oligoclase, 6. 707 
pat i te , 3 . 625 
ps i lomelanes , 12, 266 
sal tpetre , 3 . 625, 849 
uranite , 12 . 136 
water , 3 . 676 

B a r y t e s , 3 . 762 ; 7. 896 
cockscomb, 3 . 763 
crested, 3 . 763 
uses , 3 . 802 

Barytobio l i te , 6. 608 
Barytocalc i te , 3 . 622, 625, 814, 834, 846 
Barytoce les t ines , 3 . 763 
Barytophi l l i te , 6. 620 
Basa l t , 7. 896 
Basa l tes a lbus , 6. 648 

crystal l izat ions, 6. 909 
Basal t ine , 6. 817 
Basanomolano, 7. 57 
Base , acidifiable, 1. 385 

bull ion, 7. 277 
history, 1. 382, 383 
meta l , 3 . 358, 525 

B a s e s , 1. 393 
and acids , neutral ization, 1. 1006 

s trength measurement , 1. 
1004 

sa l ts , reactions, 1. 1002 
ion theory, 1. IOOI 
strength of, 1. 1003 
strong, 1. 981 
weak, 1. 981 

Bas ic anhydrides , 1. 397 
rhodo-salts , 11 . 408 

Bas ic i ty , 1. 224 
acids , Ostwald and Waldon's rule, 1. 

1002 
of ac ids , 1. 389 

Basi l i to , 9. 460 
Bas i tomglanz , 9. 551 
Basler Tauffstein, 6. 909 
Basse t ite, 12. 136 
Bas t i t e , 6. 392 
Bastntis i te , 5. 522 
Bas ton i te , 6. 608 
Batchelorite , 6. 492 
Batrachi te , 6. 408 
Baudisser i te , 4. 349 
Bauerofon, 12. 584 
Bauldaufito , 14. 392 
Baul i te , 6. 663 
Baumhauer i te , 7. 491 ; 9. 300 
Baumher i te , 9. 4 
Baurach, 5. 1 
Bauracon, 5. 1 
Baurak, 5. 1 
Baurax , 5. 1 
B a u x i t e , 5. 154, 249, 273 

ferruginous, 5. 249 
nonferruginous, 5. 249 

B a u x i t i t e , 5. 249 
B a u x i u m , 5. 251 
Bava l i t e , 6. 623 
B a v e n i t e , 6. 733 
B a v e n o habi t , 6. 67O 

twinning , 6. 671 
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B a y l d o n i t e , 7 . 4 9 1 ; 9 . 4 , 1 9 6 
B e a c o n i t e , 6 . 43O 
B e a n o r e , 1 3 . 8 8 6 
B e a r i n g m e t a l s , 7 . 3 6 2 
B e a u m o n t i t e , 6 . 7 5 5 
B e a t i x i t e , 5 . 2 4 9 
B e a v e r i t e , 7 . 8 2 2 ; 1 4 . 3 2 8 , 3 5 0 
B e b a i t c , 6 . 7 4 2 
B e c c a r i t o , 6 . 8 5 7 ; 7 . 1OO 
B e e h i l i t e , 3 . 6 2 3 ; 5 . 3 , 9 2 
B e c k b l a n d e , 1 2 . 1 
B o c k e l i t e , 5 . 5 1 4 
B e c k e r , J . J . , 1 . 6 4 
B e c k o r z - s c h w a r z , 1 2 . 1 
B e c q u e r e l i t e , 1 2 . 4 , 5 9 , 6 4 
B e c q u e r e l ' s r a y s , 4 . 5 3 , 7 3 

c h e m i c a l e f f e c t s of, 4 . 7 5 
p h y s i c a l e f f e c t s of, 4 . 7 3 

B e d i l , 7 . 2 7 6 , 4 8 4 
B e e g o r i t e , 7 . 4 9 1 ; 9 . 5 8 9 , 6 9 2 
B e e r , 1 3 . 6 1 5 
B o e r ' s l a w , 3 . 1 7 5 
B o l d o n g r i t e , 1 2 . 1 4 9 , 2 6 6 
B e l i t e , 6 . 5 5 6 
B e l l - m o t a . 1 o r e , 7 . 2 8 3 , 4 7 5 

m e t a l s , 7 . 3 4 8 
B e l o n e s i t e , 4 . 2 9 6 
B e l o n i t e , 4 . 2 9 6 ; 9 . 6 9 3 
B e l o n i t e s , 1 . 6 2 8 
B o l o n o s i t e , 1 1 . 4 8 8 , 5 6 1 
B e m e n t i t e , 6 . 4 4 8 , 90O ; 1 2 . 1 4 9 
B e n e d i c t m e t a l , 1 5 . 1 7 9 
B e n i t o i l e , 6 . 8 3 5 ; 7 . 3 , 5 4 

X - r a d i o g r a m , 1 . 6 4 2 
B e n j a m i n i t o , 9 . 6 9 5 
B e n t o n i t o , 6 . 4 9 5 
B e n z a l a n i l i n i u m b r o m o s m a t o , 1 5 . 7 2 3 

c h l o r o i r i d a t e , 1 5 . 7 7 1 
B e n z a l e t h y l a i n m o r u u m b r o m o s m a t e , 1 5 . 

7 2 3 
c h l o r o i r i d a t e , 1 5 . 77O 

B e n z a l m e t h y l a m m o i u u m b r o m o s m a t e , 1 5 . 
7 2 2 

c h l o r o i r i d a t e , 1 5 . 7 7 0 
B e n z e n e , 1 3 . 6 1 5 

a n d C O 2 , 6 . 3 2 
s u l p h i n i e a c i d , 1 0 . 2 3 8 

B e n z i d i n e c h l o r o p a l l a d i t e , 1 5 . 67O 
h y d r o c h l o r i d e , 1 1 . 8 3 1 

B e n z i d i n i u m b r o m o p a l l a d i t e , 1 5 . 6 7 7 
b r o m o p l a t i n a t e , 1 6 . 3 7 5 

B e n z o l , 1 3 . 6 1 3 
B e n z o y l s u l p h i m i d o , 8 . 6 6 4 

t e l l u r i d e , 1 1 . 4 2 
B e n z y l u l t r a m a r i n e , 6 . 59O 
B e n z y l a m m o n i u m b r o m o i r i d a t e , 1 5 . 7 7 7 

b r o m o p l a t i n a t e , 1 6 . 3 7 5 
b r o m o r u t h e n a t e , 1 5 . 5 3 9 
b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 77O 
e h l o r o r u t h e n a t e , 1 5 . 5 3 4 
c h l o r o s m a t e , 1 5 . 7 1 9 

B e n z y l a n i l i n i u m b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o p a l l a d i t e , 1 5 . 6 7 0 

B e n z y l e t h y l a m m o n i u m b r o m o p l a t i n a t e , 1 6 . 
3 7 5 

b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 7 7 0 
t r i c h l o r o p a l l a d i t o , 1 5 . 6 7 1 

B e n z y l i d e n e s u l p h a m i d e , 8 . 6 6 2 

I N D E X 
B o n z y l i d e n e e t h y l a m m o n i u m b r o m o p l a t i -

n a t e , 1 6 . 3 7 5 
B e n z y l i d e n e m e t h y l a m m o n i u m b r o m o p l a t i 

n a t e , 1 6 . 3 7 5 
B e n z y l i d e n e p h e n y l a m m o n i u m b r o m o p l a t i -

n a t e , 1 6 . 3 7 5 
B e n z y l m e t h y l a m m o n i u m b r o m o p l a t i n a t e , 

1 6 . 3 7 5 
b r o m o s m a t e , 1 5 . 7 2 2 
c h l o r o i r i d a t e , 1 5 . 7 7 0 

B e n z y l s i l i c i c a c i d , 6 . 3 0 9 
B e r a u n i t e , 8 . 7 3 3 ; 1 2 . 5 2 9 ; 1 4 . 4 0 8 
B e r e s o v i t e , 7 . 4 9 1 ; 1 1 . 2 5 , 4 7 3 
B e r e s o w i t e , 7 . 4 9 1 ; 1 1 . 1 2 5 , 4 7 3 
B e r e z o v i t e , 1 1 . 4 7 3 
B e r g a m a s k i t e , 6 . 8 2 1 
B e r g - b u t t e r , 1 4 . 2 9 9 
B e r g g e e l , 1 3 . 8 8 5 
B e r g g e l b , 1 3 . 8 8 5 
B e r g g r i i n , 6 . 3 4 3 
B e r g m a n n i t e , 6 . 5 7 3 , 6 5 2 
B e r g s o i f e , 6 . 4 7 2 
B e r g z u n d e r z , 9 . 5 5 5 
B e r i l f e u i l l 6 t e , 6 . 4 5 8 
B e r l a u i t e , 6 . 6 2 4 ; 1 2 . 5 2 9 
B e r l i n b l u e , 3 . 2 7 4 
B e r l i n e r b l a u - n a t i i r l i c h e , 1 4 . 39O 
B e r l i n i t e , 5 . 1 5 5 , 3 6 2 
B e r n o u l l i ' s e q u a t u m , 1 . 7 4 4 
B e r t - h e l o t ' s l a w l i m i t i n g d e n s i t y , 1 . 1 9 6 
B e r t h i e r i n e , 6 . 6 2 2 
B e r t h i e r i t e , 9 . 3 4 3 , 5 5 3 ; 1 2 . 5 2 9 
B e r t h i e r ' s r u l e , 6 . 6 9 2 
B e r t h o n i t e , 9 . 5 5 1 
B e r t o l l i d e s , 1 . 5 1 9 
B e r t r a n d i t e , 4 . 2 0 5 ; 6- 38O, 3 8 1 
B e r y l , 4 . 2 0 4 , 2 0 5 ; 6 . 38O, 8 0 3 ; 7 . 8 9 6 

g o l d e n , 4 . 2 0 4 
X - r a d i o g r a m , 1 . 6 4 2 

B e r y l l a t o s , 4 . 2 2 8 
B e r y l l e r d e , 4 . 2 0 5 
B e r y l l i a , 4 . 2 2 1 

e x t r a c t i o n of, 4 . 2 0 7 
l e u c i t e , 6 . 6 4 9 

B e r y l l i u m , 4 . 2 0 4 , 2 0 5 ; 1 1 . 5 2 2 
a l k a l i p y r o p h o s p h a t e , 4 . 2 4 7 
a l p h a ( a ) o x i d e , 4 . 2 2 4 
a l u m i n a t e , 5 . 2 9 4 
a l u m i n i d o , 5 . 2 3 5 
a l u m i n i u m a l l o y s , 5 . 2 3 5 
a l u m i n o h y d r o x y o r t h o s i l i c a t e , 6 . 8 0 2 
a m a l g a m s , 4 . 1 0 3 5 
a m m o n i u m c a r b o n a t e , 4 . 2 4 4 

f e r r o u s fluosulphate, 1 4 . 2 9 7 
f l u o r i d e , 4 . 23O 
h e x a o r t h o a r s e n a t e , 9 . 1 7 5 
m a n g a n o u s fluosulphate, 1 2 . 4 2 2 

• n i e k e l o u s fluosulphate, 1 5 . 4 7 5 
o r t h o a r s e n a t e , 9 . 1 7 5 
p y r o p h o s p h a t e , 4 . 2 4 7 
s u l p h a t e , 4 . 2 4 1 
s u l p h i t e , 1 0 . 2 8 5 
t e t r a o r t h o a r s e n a t e , 9 . 1 7 5 

a n t i m o n i t e , 9 . 4 3 2 
a r s e n i d e , 9 . 6 6 
a r s e n a t e s , 9 . 1 2 6 
a t o m i c n u m b e r , 4 . 22O 

w e i g h t , 4 . 2 1 8 
a u r i c c h l o r i d e , 4 . 2 3 3 
a z i d e , 8 . 3 5 O 
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B e r y l l i u m b e t a (jS) o x i d e , 4 . 224 

b o r i d e , 5 . 24 
b o r o c a r b i d e , 5 . 24, 867 
b r o r a a t e , 2 . 350 
b r o m i d e , 4 . 233 
c a l c i u m f l u o - o r t h o p h o s p h a t o , 4 . 247 
c a r b i d e , 5 . 846, 866 
c a r b o n a t e , 4 . 242 

bas i c , 4 . 242 
c h l o r a t e , 2 . 349 
ch lo r ide , 4 . 231 

d i a m m i n o - , 4 . 232 
h e x a m m i n o - , 4 . 232 
iodic , 4 . 233 
p r o p e r t i e s , c h e m i c a l , 4 . 232 

p h y s i c a l , 4 . 2 3 1 , 25O 
t e t r a h y d r a t o d , 4 . 231 
t e t r a m m i n o , 4 . 232 , 252 

c h l o r o m e r c u r i a t e , 4- 86O 
o h l o r o p a l l a d a t e , 1 5 . 673 
c h l o r o p a l l a d i t e , 15- 67O 
o h l o r o p l a t i n a t o , 16. 328 

o c t o h y d r a t e , 16 . 328 
e h l o r o p l a t i n i t e , 16. 282 
c h l o r o s t a n n a t e , 7 . 449 

• c h l o r o t u n g s t a t e s , 1 1 . 852 
- — c h r o m a to , 1 1 . 274 
- —- o h r o m i t e , 1 1 . 199 

c h r o m i u m p e n t a c h l o r i d e , 1 1 . 419 
c o b a l t a l l oys , 14 . 532 
oo lumba te* 9. 866 

h e p t a h y d r a t o , 9 . 866 
t e t r a h y d r a t e , 9. 866 

c o p p e r a l l o y s , 4 . 668 
n i c k e l a l l oys , 15 . 206 

c n p r i c s u l p h a t e , 4 . 241 
— c u p r i d e , 4 . 668 
_ d e u t e r o h e x a v a n a d a t e , 9 . 773 

d i a m m i n e , 9. 773 
d o d e c a m m i n e , 9. 773 
h e x a m m i n o , 9. 773 

d i a l u m i n i u m h e x a m e t a s i l i o a t o , 6. 804 
d i h y d r o p h o s p h a t e , 4 . 246 
d i h y d r o x y d i s i l i c a t e , 6. 381 
d i i o d o d i n i t r i t o p l a t i n i t e , 8. 528 
d i i o d o t r i a r s e n i t o , 9. 257 
d i m o l y b d a t e , 1 1 . 581 
d i o x i d e , 4 . 228 
d o d e c a c h l o r o t h a l l a t o , 5 . 447 
d o d e c a h y d r o x y c h r o m a t e , 1 1 . 274 
e n n e a d e c a h r o m o t r i a n t i m o n a t e , 9. 497 

——— fe r r i c -pon tach lo r ide , 14. 104 
fe r r i t e , 1 3 . 914 

— fe r rous s u l p h a t e , 14. 297 
fluoride, 4 . 229 
fluosilicate, 6. 952 
h e m i o x y o r t h o p h o s p h a t e , 4 . 246 
h e p t a s e l e n i t e , 10. 826 
h e x a h y d r o x y d i t h i o n a t e , 10. 591 
h i s t o r y , 4 . 204 
h y d r o a r s e n a t e , 9. 175 
h y d r o p e r o x y h y d r o x i d e , 4 . 228 
h y d r o p h o s p h a t e , 4 . 246 
h y d r o s e l e n i t e , 10 . 825 
h y d r o x i d e , 4 . 224 

age ing , 4 . 226 
col lo ida l , 4 . 225 
p r e p a r a t i o n , 4 . 224 
p r o p e r t i e s , c h e m i c a l , 4 . 226 

p h y s i c a l , 4 . 225 

B e r y l l i u m h y d r o x y o r t h o b o r a t o , 5. 96 
h y p o p h o s p h a t e , 8. 937 
h y p o p h o s p h i t e , 8. 885 
i o d a t e , 2 . 350 
iod ide , 4 . 234 

s e s q u i a m m i n o , 4 . 235 
i o d o a n t i m o n i t e , 9. 502 
i o d o b i s m u t h i t o , 9. 677 
i r on a l loy , 1 3 . 542 

n icke l a l loys , 15 . 313 
i so topes , 4 . 22O 
louci te , 6. 803 
m a n g a n e s e o r thos i l i ca to , 6. 381 
m a n g a n o u s s u l p h a t e s , 12. 422 
m e t a c h l o r o a n t i m o n a t e , 9. 491 
m e t a n t i m o n a t o , 9. 455 
m o t a p h o s p h a t e , 4 . 246 

- xnetas i l icate , 6. 38O 
m e t a t u n g s t a t e , 1 1 . 826 
m e t a v a n a d a t e , 9. 772 
m o l y b d a t o , 1 1 . 561 

L d i h y d r a t e , 1 1 . 561 
n icke l a l loys , 15 . 205 

c h r o m i u m - i r o n a l loys , 15 . 327 
stools , 15. 327 

fluoride, 15 . 405 
n i cke lous s u l p h a t e , 15 . 475 

— h e p t a h y d r a t o , 15 . 475 
• h e x a h y d r a t e , 15 . 475 

t e t r a h y d r a t e , 15 . 475 
n i t r a t e , 4 . 244 

— bas ic , 4 . 242 
t e t r a h y d r a t o d , 4 . 245 

n i t r a t o m e t a t i m g s t a t e , 1 1 . 862 
n i t r a t o p h o s p h a t c , 4 . 246 
n i t r i d e , 8. 104 
n i t r i t e , 8. 488 
occu r rence , 4 . 204 

- -— o c t o h y d r o x y d i n u l p h i t e , 10. 285 
o r t h o a r s o n a t e , 9. 175 
o r t h o p h o s p h a t e , 4 . 246 

- — or thos i l i ca to , 6. 38O 
homi h y d r a tod , 6. 381 

o x i d e , 4 . 221 
p r e p a r a t i o n , 4 . 221 
p r o p e r t i e s , chemica l , 4. 223 

p h y s i c a l , 4 . 222 
o x y b r o m i d e , 4 . 234 

— o x y c a r b o n a t e , 4 . 242 
oxych lo r ido , 4 . 232 

'— t e t r a h y d r a t o d , 4 . 232 
o x y d i o x i d e , 4. 228 
oxyf luor ide , 4 . 229 
o x y i o d i d e , 4 . 234 
o x y m o l y b d a t o , 1 1 . 561 
o x y n i t r a t o , 4 . 245 
o x y n i t r a t o m o l y b d a t e , 1 1 . 659 
o x y n i t r a t o v a n a d a t e , 9. 826 
o x y o r t h o a r s e n a t e , 9. 175 
oxyso len i tes , 10 . 825 
o x y s u l p h i t e , 10 . 284 
o x y t e t r a n i t r i t o d i p l a t i n i t e , 8. 520 
o x y t e t r a p h o s p h i t o s , 8. 916 
o x y t r i s u l p h i t e , 10. 284 
P a r s o n s ' t e s t , 4 . 216 
p e n t a c h l o r o a n t i m o n i t e , 9. 481 

t e t r a h y d r a t e , 9. 481 
t r i h y d r a t e , 9. 481 

p e n t a c h l o r o f e r r a t o , 14. 104 
p e n t a s e l e n i t e , 10 . 825 



46O GENERAL, I N D E X 

Bery l l ium perehlorate , 2. 40O 
periodate , 2. 414 
permanganate , 12- 334 

pentahydrato , 12- 334 
•— phosphate nitrato, 4 . 246 

phosphide , 8- 842 
phosphite , 8. 916 
polysulphide , 4- 235 
potass ium carbonate, 4. 244 

dimetasi l icate , 6. 803 
fluoride, 4. 23O 
hydrosulphate , 4. 241 
nickelous fluosulphate, 15. 475 

_____ pyrophosphate , 4. 247 
si l icate, 6. 382 

_ __ trisulphite, 10. 285 
— preparation, 4. 211 

properties, 4. 211 
chemical , 4. 214 
physical , 4. 212 

pyrophosphate , 4. 246 
— reactions of analyt ical interest , 4. 216 

se lenate , 10. 863 
selenide, 10. 775 
selenite, 10. 825 
si l icates, 6. 386 
silicido, 6. 18O 
s i l icododecatungstate , 6. 879 
sodium a m m o n i u m orthophosphate , 4. 

247 
fluoride, 4. 23O 
hydromesotris i l icato , 6. 381 
hydrosulphate , 4. 241 
orthophosphate , 4. 246 
oxydiorthoarsenato, 9. 175 
pyrophosphate , 4. 247 
si l icate, 6. 382 
sulphate , 4. 241 

solubil ity of hydrogen, 1. 306 
sulpharsenite, 9. 296 
sulphate , 4. 235 

basic, 4. 239 
_ dihydrated, 4. 236 

heptahydrated , 4. 236 
hexahydratod, 4. 236 
monohydratod, 4. 236 
potass ium, 4. 240 
tetrahydrated, 4. 235 

sulphide, 4. 235 
sulphite , 10. 284 
su lphomolybdate , 11 . 652 
sulphosi l icate , 6. 382 
su lphotungsta te , 11 . 859 
tel lurate, 11 . 94 
tolluride, 11 . 50 

— tellurite, 1 1 . 8O 
tetraiodoplumbite , 7. 778 
t e travanadate , 9. 772 
thiosulphate , 10. 545 
triselenite, 10. 826 
tungstate , 11 . 787 
uranate , 12. 63 
uses , 4 . 217 
va lency , 4. 218 
vagaries of, 4 . 215 
zinc sulphate , 4. 64O 

(di)beryll ium barium orthosi l icate, 6. 382 
(penta)beryIl ium diborate, 5. 95 
Bery l lonates , 4. 228 
Beryl loni te , 4. 206, 246 ; 7. 896 ; 8. 733 

Beryl lus , 4. 204 
Berzelainite , 10. 694 
Berzel ianite , 3 . 7 ; 10 . 769 
Berzel i i te . 8. 623 ; 4. 252 ; 9. 4 , 221 ; 12 . 

149 
soda, 9. 222 

Berzel ine, 6. 584 ; 10. 769 
Berzel i te , 6. 651 ; 7. 740 
Borzel ium, 5. 504 ; 7. 174, 209 
Berzel ius' e lectrochemical theory , 1. 399 
Bessemer s tee ls , 12 . 711, 648 

process , 12 . 648 
— — acid, 12. 649 

basic , 12 . 649 
BestuschefE's t inctura tonico-nervina, 14. 10 
B e t a rays , or /3-rays, 4. 73, 84 

magnet ic spectrum, 4. 85 
Beta i i t e , 5. 519 ; 9. 839, 867, 905 ; 12. 4 
Be ta ine bromoplat inate , 16. 376 
Bettendorff 's react ion, 9. 111 

t e s t arsenic, 9. 38 
B e u d a n t i t e , 7. 4 9 1 , 877 ; 9. 4 , 334 ; 12 . 

529 ; 14. 412 
B eu s t i t e , 6. 722 
Beyr ich i te , 15. 5, 435 
Bezoar, 9. 42O 
Bezoardec ium minerale , 9. 42O 
Bianchi to , 12 . 529 ; 14. 298 
Biax ia l crystals , 1. 607 
Bibl ical chemistry , 1. 28 
Bieberito , 14. 424 , 761 
Bihari te , 6. 500 
Bi lds te in , 6. 473 
Bi l in i te , 14. 338, 35O 
Bi l l ini te , 12 . 529 
B indhe imi te , 7. 491 ; 9. 343 , 458 
Binitrosulfure de fer, 8. 439 , 44Q 
Binni te , 9. 4, 291 , 298, 299 

pea-shaped, 9. 298 
rod-shaped, 9. 298 

Biological t e s t arsenic, 9. 39 
Bio t ina , 6. 693 
B io t i t e , 6. 604, 605, 608 

baryta , 6. 608 
t i taniferous, 6. 609 

B iphosphamide , 8. 709 
2, 2'-bipyridal, 15. 576 
Birofringent l iquids , 1. 645 
Birides , 5. 23 
Birkeland and E y d e ' s furnace, 8. 374 
Birol ingite , 6. 432 
Bisbeei te , 6. 341 
Bischofite , 2 . 15, 43O ; 4 . 252, 298 
B i s e m u t u m , 9. 587 
Bisethyla l ly laminetr ichloroplat inous ac id , 

16. 273 
Bise thy lenediaminopropylene d iamines , 1 1 . 

4Ol 
Bishop's ring, 8. 2 
Bisiryl, 6. 216 
bis- iso-undecylaminechloroplat inite , 16. 272 
B i smatosmal t i t e , 9. 589 
B i smi te , 9. 589 
B i smi th ides , 9. 589 
B i s m o n , 9. 598 
B i s m u t h , 9. 587 

a-, 9. 603 
/S-, 9. 603 
alkali pyrophosphates , 9. 712 
allotropic forms, 9. 603 
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B i s m u t h a m a l g a m s , 9. 637 
amines , 8. 272 
amminob i s trichloride, 9. 664 
a m m o n i u m decasulphodi th io su lphate , 

10 . 552 
m o l y b d a t e , 1 1 . 570 
ni trate , 9. 7IO 
s o d i u m nitratonitr i te , 8. 5OO 
th iosu lphate , 10. 554 
t u n g s t a t e , 11 . 795 

amorphous , 9. 598 
analyt ica l react ions, 9. 629 

• ant imonide , 9. 409 
arsenates , 9. 198 
arsenite , 9. 13O 
a tomic dis integrat ion, 9. 633 

number , 9. 633 
we ight , 9. 632 

bar ium th iosu lphate , 10. 554 
boride, 5 . 28 
bromides , 9. 67O 
bromosulphide , 9. 702 
c a d m i u m nitrate , 9. 7IO 
caesium ni trate , 9. 7IO 

nitr i te , 8. 499 
th iosulphate , 10. 554 

carbide, 5. 887 
carbonates , 9. 703 
cjhlorides, 9. 66O 
chlorosulphide, 9. 702 
chromate , 11 . 305 
cobal t n i trate , 9. 710 
cobalt ic carbonatote tramminoiodide , 

14 . 817 
ch loropentamminocto iodide , 14. 

746 
dichlorobisethylenediarninebro-

m i d e , 14. 729 
dichlorobisethylenediamine-

chloride, 14. 67O 
d ich lorote tramminosu lphato , 14. 

8Ol 
d ini tr i totetramminoiodide , 8. 508 

• dini tr i totetramminoperohlorate , 
8 . 5 0 8 

d in i tr i tote tramminose lenate , 8. 
508 

h e x a m m i n o h e x a b r o m i d e , 14. 721 
h e x a m m i n o h e x a i o d i d e , 14. 743 
tr isethylenediaminechloride , 14. 

657 
dextro-sal t , 14. 657 
lsevo-salt, 14. 657 

cobal tous ni trate , 14 . 828 
colloidal so lut ion, 9. 598 
col loidale, 9. 598 
copper arsenate , 9. 198 • 

nickel a l loys , 15. 202 
ni trate , 9. 7IO 

— th iosu lphate , 10. 554 
d iamminotr ibromide , 9. 672 
diamminotrichloride , 9. 664 
dibromide, 9. 67O 

— — d i d y m i u m sulphate , 9. 701 
dihydride , 9. 624 
dihydrotetrase leni te , 10 . 834 

• dihydrotetrasulphate,* 9. 7OO 
dihydroxyni trate , 9. 708 
di iodide, 9 . 674 

• d imeth ide , 9. 675 

B i s m u t h d imethox ide , 9. 675 
d iox ide , 9. 653 
d i o x y m o l y b d a t e , 11 . 57O 
dioxytriehloride, 9. 68O 
disulphide, 9. 682 
d i th ionate , 10. 595 
d i tungs ta te , 11 . 810 
electronic structure, 9. 633 
enneaoxydiarsenate , 9. 198 
enneaoxydiorthophosphate , 9. 712 
extract ion , 9. 593 
ferrous chloride, 14. 35 

ni trate , 9. 710 
flowers of, 9. 646 
fluorides, 9. 659 
fluosulphido, 9. 659, 702 
glance, 9. 684 
halogenosulphides , 9. 702 
hemioxide , 9. 643 
hemipentamminotnbromide , 9. 672 
hemiselonide, 10. 795 

. henieosihromocerata, 5. 645 
hoptoxydisulphate , 9. 7 OO 
hexabromocerato, 5. 645 
hexabromolanthanate , 5. 645 
hoxasulphitodicobaltate , 10. 315 
higher oxides , 9. 653 
history, 9. 587 
hydride , 9. 624 
hydrogel , 9. 598 
hydrohoptachloride, 9. 664 
hydrosol , 9. 598 
hydrotetraehlorido, 9. 662 
hydrototraiodide, 9. 676 
hydroxide , 9. 65O 
h y d r o x y chromate , 11 . 3()6 
hydroxydichromate , 11. 306, 343 
hydroxynitrato , 9. 708 
hydroxysulphate , 9. 700 
hydroxysulphatos tannate , 7. 479 
hydroxy sulphite, 10. 305 

— hyponitr i te , 8. 417 
hypophosphate , 8. 939 
hypophosphi to , 8. 887 
iodides, 9. 674 
iodoazide, 8. 337 
iodosulphido, 9. 702 
i sotopes , 9. 633 
l an thanum sulphate , 9. 7Ol 
lead sulphosolenides, 10. 921 
magis try of, 9. 707 
magnes ium nitrate, 9. 710 
manganese nitrate, 9. 710 
mangani te , 12. 279 
manganous nitrate, 12. 446 
mereurous tungstate , 11. 795 
metal l ic precipitation, 9. 63O 
metant imonato , 9. 46O 
metaphosphate , 9. 712 
metasulphoctoantirnonite , 9. 553 
molybdate , 11 . 570 
monarsenido, 9. 7 O 
monobromide , 9. 67O 
monochloride, 9. 66O 
monoselenide, 10. 794 
monox ide , 9. 643 
nickel nitrate , 9. 710 ; 15. 492 
nitrate , 9. 705 

basic, 9. 707 
dihydrate , 9. 705 
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B i s m u t h n i t r a t e h e m i t r i h y d r a t e , 9 . 7 0 5 

h e x a h y d r a t e , O. 7 0 5 
m o n o h y d r a t e , 9 . 7 0 5 
p e n t a l l y d r a t e , 9- 7 0 5 

n i t r i d e , 8 . 1 2 4 
n i t r i t e , 8 . 4 9 9 
n i t r o s y l c h l o r i d e , 8 . 4 3 8 , 6 1 7 
n i t r o s y l t r i c h l o r i d o , 9- 6 6 5 
n i t r o x y l t e t r a c h l o r i d e , 9 . 6 6 5 
n i t r o x y ! t r i c h l o r i d e , 9 . 6 6 5 

• o c c u r r e n c e , 9 . 5 8 8 
o c h r e , 9 . 5 8 9 , 6 4 6 
o r g a n o s o l , 9 . 5 9 9 
o r t h o a n t i m o n a t e , 9 . 4 6 0 
o r t h o a r s e n a t e , 9 . 1 9 7 

h e m i h y d r a t o , 9 . 1 9 7 
o r t h o b o r a t e d i h y d r a t e d , 5 . 1 0 7 

——— o r t h o p h o s p h a t e , 9 . 7 1 1 
t r i h y d r a t e , 9- 7 1 2 

• o r t h o s i l i c a t e , 6 . 8 3 6 
o r t h o s u l p h o a n t i m o n i t e , 9 . 5 5 3 
o r t h o s u l p h o p h o s p h a t e , 9 . 7 1 3 
o r t h o t e l l u r a t e , 1 1 . 9 7 
o r t h o v a n a d a t e , 9 . 7 7 9 
o x y b r o m i d e , 9 . 68O 
o x y c h l o r i d e , 9 . 6 7 9 
o x y c h r o m i t e , 1 1 . 2Ol 
o x y d i h y d r o t r i f l u o r i d e , 9 . 6 7 8 
o x y d i h y d r o x y c a r b o n a t e , 9 . 7 0 4 
o x y d i s u l p h i d e , 9 . 6 9 9 
o x y f l u o r i d o , 9 . 6 7 8 
o x y h a h d e s , 9 . 6 7 8 
o x y i o d i d e , 9 . 6 8 1 
o x y s u l p h i d e s , 9 . 6 9 8 
o x y t r i f l u o r i d e , 9 . 6 7 9 
p a s s i v e , 9 . 6 2 7 
p e n t a c h l o r i d e , 9 . 6 6 0 
p o n t a d e e o x y h o x a b r o m i d e , 9 . 6 8 1 
p e n t a f l u o r i d e , 9 . 6 5 9 
p e n t a s u l p h i d e , 9 . 6 8 4 

• — p e n t o x i d e , 9 . 6 5 3 , 6 5 5 
h y d r a t e d , 9 . 6 5 5 

p e r m o n o B u l p h o m o l y b d a t e , 1 1 . 6 5 3 
p e r n i t r a t e , 9 . 7 0 8 
p e r o x i d e , 9 . 6 5 3 
p h o s p h a t e s , 9 . 7 1 1 
p h o s p h i d e , 8 . 8 5 2 
p h o s p h i t e , 8 . 9 1 8 
p h y s i o l o g i c a l a c t i o n , 9 . 6 2 8 
p o t a s s i u m c h r o m a t e , 1 1 . 3 0 5 

h y d r o x y d i c h r o m a t e , 1 1 . 3 4 3 
h y d r o x y d i s u l p h a t e , 9 . 7 0 1 

__ n i t r i t e , 8 . 4 9 9 
— t h i o s u l p h a t e , IO. 5 5 4 

t u n g s t a t e , 1 1 . 7 9 5 
p r o p e r t i e s , c h e m i c a l , 9 . 6 2 4 

p h y s i c a l , 9- 6OO 
p y r o p h o r i c , 9 . 5 9 8 
p y r o p h o s p h a t e , 9 . 7 1 2 
p y r o s u l p h a r s e n a t e , 9 . 3 2 2 
p y r o s u l p h a r s e n i t e , 9 . 3 0 1 

_ r a d i o a c t i v e , 4 . 1 1 4 
r u b i d i u m t h i o s u l p h a t e , 1 0 . 5 5 4 
s e l e n a t e , 1 0 . 8 7 5 
s e l e n i t e , 1 0 . 8 3 4 
s i l i c i d e , 6 . 1 8 9 
s i l v e r t h i o s u l p h a t e , 1 0 . 5 5 4 
s k u t t e r u d i t e , 9 . 78 ; 1 4 . 4 2 4 

— - — s o d i u m p y r o p h o s p h a t e , 9 . 7 1 2 
.—, t h i o s u l p h a t e , 1 0 . 5 5 3 

I B i s m u t h s o l u b i l i t y of h y d r o g e n , 1 . 3 0 6 
s p a r , 5 . 5 3 1 
s t a n n i c h y d r o x y t r i s u l p h a t e , 9 . 7 0 1 
s t r o n t i u m t h i o s u l p h a t e , * 1 0 . 5 5 4 

t u n g s t a t e , 1 1 . 7 9 5 
s u b n i t r a t e , 9 . 7 0 7 
s u b o x i d e , 9 . 6 4 3 
s u b s u l p h i d e , 9 . 6 9 3 
s u l p h a t e , 9 . 6 9 9 

h e m i h e p t a h y d r a t e , 9 . 6 9 9 
s u l p h a t e s , 9 . 6 9 8 
s u l p h a t o d i h y d r o c h l o r i d e , 9 . 7Ol 
s u l p h a t o h y d r o c h l o r i d e , 9 . 7Ol 
s u l p h a t o p e r i r i d i t e , 1 5 . 7 8 4 
s u l p h a t o t e t r a h y d r o c h l o r i d e , 9 . 7Ol 
s u l p h i d e s , 9 . 6 8 2 
c o m p l e x , 9 . 6 8 9 
s u l p h i t e , 1 0 . 3 0 5 
s u l p h o d i t e l l u r i d e , 1 1 . 6O 
s u l p h o d i t e l l u r i t e , 1 1 . 1 1 4 
s u l p h o h a l i d e s , 9 . 7 0 2 
s u l p h o m o l y b d a t e , 1 1 . 6 5 2 
s u l p h o t e l l u r i t e , 1 1 . 1 1 4 
s u l p h o t u n g s t a t e , 1 1 . 8 5 9 

- — s u l p h u r a t e d , 9 . 6 8 4 
s u l p h u r e t , 9 . 6 8 4 
t o l l u r a t e , 1 1 . 9 7 
t o l l u r i d e , 1 1 . 6O 

- — — t e l l u r i u m g l a n c e , 1 1 . 2 
t e t r a c h l o r i d e , 9 . 66O 
t e t r a m e t a p h o s p h a t e , 9 . 7 1 3 
t e t r i t a r s e n i d e , 9 . 7 O 
t e t r o x i d e , 9 . 6 5 3 
t h a l l o u s n i t r i t e , 8 . 4 9 9 

t h i o s u l p h a t e , 1 0 . 5 5 4 
t h i o c a r b o n a t e , 6 . 1 2 8 
t h i o p h o s p h a t e , 8 . 1 0 6 6 
t h i o s u l p h a t e , IO. 5 5 2 
t i n - i r o n a l l o y s , 1 3 . 5 7 9 
t r i a m m i n o t r i b r o m i d e , 9 . 6 7 2 
t r i a m m i n o t r i c h l o r i d e , 9 . 6 6 4 
t r i a m m i n o t r i i o d i d e , 9 . 6 7 6 
t r i b r o m i d e , 9 . 6 7 1 
t r i c h l o r i d e , 9 . 66O, 6 6 2 

d i h y d r a t e , 9 . 6 6 4 
t r i d e c a o x y h e p t a b r o m i d e , 9 . 6 8 1 
t r i f l u o r i d e , 9 . 6 5 9 
t r i h y d r i d e , 9 . 6 2 6 
t r i h y d r o h e x a c h l o r i d e , 9 . 6 6 4 
t r i h y d r o x y v a n a d a t e , 9 . 7 8 0 
t r i i o d i d e , 9 . 6 7 5 

— t r i o x i d e , 9 . 6 4 6 
c o l l o i d a l , 9 . 65O 
d i h y d r a t e , 9 . 6 5 0 
m o n o h y d r a t e , 9 . 6 5 1 
o r g a n o s o l s , 9 . 65O 
t r i h y d r a t e d , 9 . 65O 

t r i o x y d i c h l o r i d e , 9 . 6 8 0 
t r i o x y s u l p h i d e , 9 . 6 9 8 
t r i s e l e n i d e , 1 0 . 7 9 5 
t r i s u l p h i d e , 9 . 6 8 4 

c o l l o i d a l , 9 . 6 8 5 
t r i s u l p h o t e l l u r i d e , 1 1 . 6 1 
t r i t a o c t o c h l o r i d e , 9 . 6 6 1 
t r i t e t r i t a s u l p h i d e , 9 . 6 8 5 
t r i t h i o n a t e , 1 0 . 6 0 9 
t r i t h i o p h o s p h a t e , 8 . 1 0 6 7 
t u n g s t a t e , 1 1 . 7 9 5 
u r a n y l a r s e n a t e , 9 . 2 1 6 

I c h r o m a t e , 1 1 . 3 0 8 
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B i s m u t h u r a n y l i o d i d e , 1 2 . 9 4 
u s e s , 9 . 63O 
v a l e n c y , 9 . 6 3 2 
v a n a d a t e s , 9 . 7 7 9 
w h i t e , 9 . 7 0 7 
y t t r i u m s u l p h a t e , 9 . 7Ol 
z i n c n i t r a t e , 9 . 7IO 

b i & m u t h a t e s , 9 . 6 5 7 
b i s m u t h a u r i t e , 3 . 4 9 4 , 5 3 1 . ; 9 . 6 3 6 
b i s m u t h i c g o l d , 9 . 6 3 6 
b i s m u t h i c u m s u b n i t r i c u m , 9 . 7 0 7 
B i s m u t h i d e s , 9 . 6 3 4 
B i s m u t h i n , 9 . 6 8 4 
B i s m u t h i n e , 9 . 6 2 6 
B i s m u t h i n i t e , 9 . 5 8 9 , 6 8 4 
B i s m u t h i t e , 9 . 5 8 9 , 6 8 4 
B i s m u t h o p l a g i o n i t e , 7 . 491 
B i s m u t h o s p h a e r i t e , 9 . 7 0 3 
B i s m u t h o u s m e t a s u l p h o c t o a n t i m o n i t e , S 

6 8 4 
o r t h o s u l p h o a n t i m o n i t e , 9 . 6 8 4 

B i s m u t h p l a g i o n i t e , 7 . 4 9 1 
B i s m u t h s p a r , 9 . 5 8 9 
B i s m u t h u m p h o s p h o r i c u m s o l u b i l e , 9 . 71 I 
B i s m u t h y l b r o m i d e , 9 . 68O 

c a r b o n a t e , 9 . 7 0 3 
m o n o h y d r a t e , 9 . 7 0 3 
c h l o r i d e , 9 . 6 7 9 

— — d i h y d r a t e d , 9 . 6 6 2 
m o n o h y d r a t e d , 9 . 6 6 2 

c h r o r n a t e , 1 1 . 3 0 5 
c o b a l t i e h o x a n i t r i t e , 8 . 5 0 5 

p e n t a n i t r i t e , 8 . 5 0 5 
-— t o t r a n i t r i t e , 8 . 5 0 5 

d i a r s e n a t e , 9 . 198 
d i e h r o m a t e , 1 1 . 3 0 6 , 3 4 3 
d i h y d r o t r i f l u o r i d o , 9 . 6 7 8 
d i t h i o n a t e , 1 0 . 5 9 5 
d i u r a n a t o , 1 2 . 67 
fluoride, 9 . 6 7 8 
h e p t a h y d r o x y d e c a s u l p h i t e , 1 0 . 3 0 5 

— — h y d r o x i d e , 9*. 6 5 1 
h y d r o x y d e c a s u l p h i t e , 1 0 . 3 0 5 
h y d r o x y d i c h r o m a t e , 1 1 . 3 4 3 

— — h y d r o x y n i t r a t e , 9 . 7 0 9 
— h y d r o x y p e n t a n i t r a t o , 9 . 7 1 0 

- — h y d r o x y p e n t a s u l p h i t e , 1 0 . 3 0 5 
i o d i d e , 9 . 6 8 1 
m e t a n t i m o n a t e , 9 . 4 6 0 

— r n o l y b d a t e , 1 1 . 57O 
n i t r a t e , 9 . 7 0 9 
n i t r i t e , 8 . 4 9 9 
o r t h o a n t i m o n a t o , 9 . 46O 

— o r t h o a r s e n a t e , 9 . 1 9 8 
—— o r t h o c h r o m a t e , 1 1 . 3 0 5 

o x y d i t h i o n a t e , 1 0 . 5 9 5 
p a r a d i c h r o m a t e , 1 1 . 3 0 5 
p e r c h l o r a t e , 9 . 4Ol 

- — p o t a s s i u m d i e h r o m a t e , 1 1 . 3 4 3 
m e t a n t i m o n a t e , 9 . 4 6 0 

— q u a t e r o c h r o m a t e , 1 1 . 3 0 6 , 3 4 3 
— s u l p h a t e , 9 . 7 0 0 

s u l p h i t e , 1 0 . 3 0 5 
— t e t r a r s e n a t e , 9 . 1 9 8 

t r i h y d r o p e n t a i o d i d e , 9 . 6 8 1 
— t r i h y d r o x y p e n t a s u l p h i t e , 1 0 . 3 0 5 

t r i h y d r o x y t e t r a s u l p h i t e , 1 0 . 3 0 5 
B i s m u t o f e r r i t e , 6 . 8 3 6 ; 9 . 5 8 9 
B i s m u t o l a m p r i t e , 9 . 6 8 4 
B i s m u t o p l a g i o n i t e , 9 . 5 8 9 , 6 9 5 
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B i s m u t o s m a l t i t e , 1 4 . 4 2 4 
B i s m u t o s p h a e r i t e , 9 . 5 8 9 
B i s m u t u m o x y j o d a t u m , 9 . 6 8 1 
B i s p r o p y l a l l y l a m i n e t r i c h l o r o p l a t i n o u s a c i d , 

1 6 . 2 7 3 
B i s p y r i d i n i u m a m m o n i u m e h l o r o p e r i n d i t o , 

1 5 . 7 6 3 
B i s u l f u r e d ' h y d r o g e n o , 6 . 9 4 
B i s u l p h u r i c a c i d , 1 0 . 3 5 9 
B i t t e r s a l t , 4 . 2 4 9 , 3 2 1 

s p a r , 4 . 3 7 1 
s p a r , 3 . 6 2 2 ; 4 . 2 5 1 , 3 7 1 

B i t t e r e r d e , 4 . 25O, 2 8 0 
B i t t e r n , 2 . 5 2 5 
B i t t e r s a l z e r d e , 4 . 25O 
B i t u m i n o u s l i m e s t o n e , 3 . 8 1 5 
B i t y i t e , 4 . 2 0 6 
B i v a r i a n t s y s t e m s , 1 . 4 4 7 
B i x b y i t o , 1 2 . 1 4 9 , 2 8 0 , 5 2 9 ; 1 3 . 8 1 6 
B j e l k i t e , 7 . 491 ; 9 . 5 8 9 , 6 9 4 
B l a c k a s h , 2 . 731 

b a n d o r e s , 1 4 . 3 5 5 
d a m p , 6 . 7 
g o l d , 3 . 5 3 1 

• — h e a r t c a s t i r o n , 1 2 . 7 2 4 
m a l l e a b i l i z i n g , 1 2 . 7 2 4 

- j a c k , 4 . 4 0 8 
l e a d , 5 . 7 1 3 
l i g h t , 4 . 5 3 

• n i c k e l , 1 5 . 5 
n i c k o l l m g , 1 5 . 3 8 
p r e c i p i t a t e . 4 . 8 0 9 

B l a c k b a n d , 1 2 . 5 2 9 
B l a t t e r b l e n d e , 4 . 4 0 8 
B l a t t e r t e l l u r , 1 1 . 1 1 4 
B l a g d o n ' s l a w , 1 . 5 1 6 
B l a k e i t o , 1 2 . 5 2 9 ; 1 4 . 3 0 7 
B l a n c d o p l o m b , 7. 8 4 7 

d 'e spagr io , 9 . 7 0 7 
d ' O i f e n b a n y a , 1 1 . 1 
d e z i n c , 4 . 5 0 7 

B l a n d f o r d i t e , 1 2 . 1 4 1 , 149 
B l a n q u e t t e , 2 . 7 1 3 
B l a s e n s t a h l , 1 2 . 7 5 2 
B l a s e o f e n , 1 2 . 5 8 4 
B l a s t f u r n a c e , 1 2 . 5 8 4 

c h e m i c a l r e a c t i o n s i n , 1 2 . 6 1 8 
s m e l t i n g , 3 . 2 3 

B l a s t i n g p o w d e r , 2 . 8 2 6 
B l a t t e r e r z , 1 1 . 1, 4 7 
B l a t t e r t e l l u r , 1 1 . 1 
B l a t t e r z e o l i t h , 6 . 7 5 8 
B l a u o f e n , 1 2 . 5 8 4 
B l e a c h - l i q u o r , 2 . 2 4 4 
B l e a c h i n g , 2 . 2 4 3 , 2 6 2 

B e r t h o l l e t ' s m e t h o d , 2 . 2 4 3 
p o w d e r , 2- 2 4 4 , 2 5 8 ; 1 3 . dir> 

c o n s t i t u t i o n , 2 . 26(> 
m a n u f a c t u r e , 2 . 2 5 9 
p r o p e r t i e s , 2 . 26O 

B l e i a r s e n i t e , 9 . 3 0 0 
B l e i e r d e , 7 . 8 3 2 
B l e i e r z e s a l z s a u r e s , 7. 8 5 2 
B l e i f a h l e r z , 9 . 55O 
B l e i g l a t t e , 7 . 6 3 8 
B l e i g l a n z , 7 . 7 8 1 
B l e i g l a s , 7 . 8 0 3 
B l e i n i e r e , 7 . 4 9 1 ; 9 . 4 5 8 
B l e i s c h i m m e r , 9 . 5 5 5 
B l e i s c h w a r z e , 7 . 8 3 2 
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Bleischweiff, 7. 781 
B le i spa th , 7. 829 
B l e n d e , 4. 586 

c a d m i u m , 4. 587 
resin, 4 . 407 
Schwarze, 12. 387 
Sidot 's , 4. 592 
zinc, 4. 407, 586 

B leu azur, 14. 42O 
celest ique, 14. 519 
de saxe , 14. 519 

Bl ind roaster, 2 . 730 
Bl i s ter copper, 3 . 25 

roast ing, 3 . 25 
s tee l , 12. 752 

Bloedi te , 2. 430 ; 4 . 252, 336 
Blornstrandine, 5. 517, 518 ; 7. 3 ; 9. 904 
Blomstrandi te , 5. 519 ; 7. 3 ; 9. 839, 905 ,-

12. 4 
B lood and hydrogen, 1. 304 

charcoal, 5. 750 
B loods tone , 6. 139 ; 13 . 775 
B l o o m , 12 . 583 , 597 
B loomary , 12. 583 
B loomery , 12. 583 
B l o w n meta l , 12 . 709 
B lue Berl in, 3 . 274 

bil ly, 12. 637 
bri t t leness , 12. 696 ; 13 . 32, 599 
carmine, 11 . 765 
c lay, 5 . 7 1 6 
d'azur, 14. 519 
de Prusse natif, 14. 390 
earth , 5. 716 
felspar, 3 . 274 ; 5. 370 
go ld , 13 . 541 
heat , 13 . 32 
iron earth, 12. 529 
John, 3 . 688 
JLeithner's, 5. 298 
L e y den, 5. 298 
mounta in , 5. 370 
powder, 4. 411 
salt , 2 . 530 
spar, 3 . 274 ; 5. 370 
Thonard's , 5. 298 
vitriol , 3 . 234 

Blue i te , 14. 20O ; 15. 5, 445 
B lumenbach i t e , 12. 387 
B lu t s t e in , 13 . 774 
Blyertz , 11 . 484 
B l y g l a n t s , 7. 781 
B l y s p a t , 7. 829 

gron, 7. 883 
B o a s t , 5. 72O 
Bobierri te , 4 . 252, 382 ; 8. 733 
Bodenbender i te , 12. 5 
Bodeni te , 5. 509 
B o e h m e , J*., 1. 48 
Boeumlerite, 2. 431 
B o g manganese , 12. 149, 267 

ore, 12. 529 ; 13 . 886 
Bohnerz , 13. 886 
Bohr's a t o m , 4. 167 
Boi ler scale , 6. 80 
Boi l ing, 1. 436 

constant , 1. 562 , 564 
curve , 1. 167 
point , 1. 436, 438 

absolute , 1. 165 

Boi l ing po int a n d molecular w e i g h t , 1. 561 
osmot ic pressure, 1. 568 
vapour pressure, 1. 561 

determinat ion , 1. 563 
B e c k m a n n ' s process , 1. 563 
effect vo la t i l i ty of so lvent , 

1. 565 
Landsberger's process , 1. 

564 
po in t s col loids , 1. 774 

so lut ions w i t h t w o , 2 . 327 
Bole , 6. 472 ; 13 . 887 

of Sto lpen , 6. 498 
Boloite , 2 . 15 
Bole i te , 7. 491 , 743 
Bol ivari te , 5. 366 
Bol iv ian , 9. 542 
Bol iv iani te , 9. 542 
Bol iv i te , 9. 589, 699 
Bo logna spar, 3 . 619 

s tone , 3 . 619, 740 ; 8. 729 
Bo logn ian s tone , 3 . 619 
Bolophorite , 6. 915 
Bol ton i te , 6. 384 
Bo l t zmann' s constant , 1. 809 

dis tr ibut ion theorem, 1. 792 
B o n e black, 5. 75O 

char, 5. 75O 
charcoal , 5. 75O 
china, 6. 515 
phosphate , 3 . 904 
turquoise , 5. 368 

B o n e s degelat inized, 8. 735 
degreased, 8. 735 
fluorine in, 2. 2 

B o n o n i a n s tone , 3 . 619 
Bonsdorffite, 6. 811 
B o n u s , 1 \ , 1. 48 
B o o t h i t e , 3 . 234 
Borach , 5. 1 
Boraeic acid, 5 . 2, 48 
Boraci te , 2 . 15, 430 ; 3 . 623 ; 4 . 252 ; 5. 4 , 

137 
c a d m i u m , 5. 140 
cobal t , 5. 140 
ferrous, 5 . 14O 
iron, 5. 137 
manganese , 5. 140 
nickel , 5 . 14O 
Turkish, 5. 89 
zinc, 5 . 14O 

Borac ium, 5. 3 
Borak, 5. 1 
Boramide , 5. 132 ; 8. 261 
Boranes , 5. 35 
Boranol , 5. 35 
Borate magnesio-calcaire , 5. 137 
Borates , 5. 47, 65 
Boratobromides , 5. 14O 
Boratofluoric acid , 5. 123, 124 
Borato iodides , 5. 140 
Boratosodal i te , 6. 583 
B o r a x , 5. 1, 3 

calc ined, 5. 670 
dehydrated , 5. 48 
g lass , 5. 71 
l ime, 5 . 93 
us ta , 5 . 7O 
v e n e t a , 5 . 68 

Boraz i te , 5 . 137 
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Bordeaux mixture, 8. 262 

soda, 3. 267 
Border mica, 6. 612 
Bordosite, 4. 697, 812, 1024 
Borgstromite, 12. 529 ; 14. 328, 334 
Boric acid, 5. 2, 4, 48 ; 13. 613, 615 

and indicators, 5. 59 
—~~ glassy, 5. 41 

properties, chemical, 5. 61 
physical, 5. 52 

solubility, 5. 56 
tribasicity, 5. 44 
vitreous, 5. 41 
water-glass, 5. 75 

acids, 5. 47 
anhydride, 5. 41 
oxide, 5. 41 

Borickite, 8. 733 ; 12. 529 ; 14. 411 
Borimide, 5. 132 ; 8. 261 

trihydrochlorido, 5. 132 
Boritos, 5. 39 
Bornine, 11. 6O 
Bornite, 7. 896 ; 12. 529 ; 14. 183, 189 
Borobutanc, 5. 36 

diammine, 5. 36 
Borocalate, 5. 3, 72 
Boroothane, 5. 37 
Borofluorides, 5. 124, 125 
Borohexylone, 5. 3(5 
Borohydrates, 5. 4O 
Borol, 5. 146 
13 or omagnesite, 4. 252 ; 5. 4, 97 
Boromolybdic acid, 5. 108 
Boron active, 5. 9 

adamantine, 5. IO, 13 
amide, 8. 261 
analytical reactions, 5. 17 

— arsenate, 9. 185 
arsenide. 9. 68 
arsenotribromido, 9. 57 

- - - arsinotribromido, 5. 135 
- atomic number, 5. 21 

weight, 5. 18 
atoms decomposition, 5. 21 

- bromodiiodiMe, 5. 136 
carbide, 5. 26, 87O 
cobalt alloy, 14. 534 
cobaltic hexamminofluorido, 14. 610 

- - colloidal solution, 5. 8 
decahydride, 5. 36 

— diamminotrifluoride, 5. 122 
• dibromoiodide, 5. 136 

dioxide, 5. 39 
eka, 1. 261 
electronic structure, 5. 21 
ennoamminobromide, 6. 135 
ethyl, 5. 132 
graphitoidal, 5. 10, 13, 25 
hemienneamminochloride, 5. 131 
hemiphosphinofluoride, 5. 122 
hexamminochloride, 5. 131 
hexamminotrisulphide, 5. 144 
history, 5. 1 
hydrides, 5. 33, 38 
hydrosulphate, 5. 147 
hydrosulphide, 5. 145 
imide, 8. 261 
imidohydroohloride, 8. 261 
iron alloys, 18. 548 

nickel alloys, 15. 314 
VOL.. XVI. 

Boron monamminotrifluoride, 5. 122 
rnonophosphide, 8. 844 
(name), 5. 3 
nickel alloys, 15. 223 
nitride, 8. 108 
nitrite, 8. 495 
nitrosyl chloride, 5. 132 
nitrosylfluoride, 8. 434 
nitrosyltetrachloride, 8. 544 
occurrence, 5. 3 
oxides, 5. 39 
oxymonochloride, 5. 133 
oxytrichloride, 5. 133 
pontadocamminotriiodide, 5. 136 
pentamminotriiodide, 5. 136 
pentasulphide, 5. L45 
phosphate, 5. 147 

— phosphinochlorido, 5. 132 
phosphinotrichlorido, 8. 816 
phosphinoti'ifluoridc, 8. 816 
phosphoctobromido, 8. 1035 
phosphodiiodido, 8. 845 
phosphohexabromide, 8. 1033 
phosphohcxabromotrichloridc, 8. 1005 
phosphoiodide, 5. 136 ; 8. 845 
phosphopentachlorohexabromidti, 8. 

1016 
phosphorylhexachloridotribromotri-

chloride, 8. 1025 
preparation, 5. 7 
properties, chemical, 5. 14 

physical, 5. IO 
sesquiammmoehlorido, 5. 131 
sihcide, 6. 183 
suboxide, 5. 39 
sulphate, 5. 146 
aulj>hobromide, 5. 145 
sulpho<'hlorido, 5. 145 
telluridc, 11. 53 
totramminotnbromide, 5. 134 
totritaselenido, 10. 78() 
tribromide, 5. 134 

• trichloride, 5. 129 
trifluodihydrosulphido, 10. 139 
trifluoride, 5. 121 

• trifluototradecahydroKulphide, 10. 139 
trihydrido. 5. 34 
triiodide, 5. 135 
trioxide, 5. 41 
tripentitaphosphide, 8. 845 
triselenido, 10. 78O 
trisulphido, 5. 142 
ultramarine, 6. 59O 
valency, 5. 19 

Boronatrocalcifce, 3. 623 ; 5. 4, 93 
Boronium compounds, 5. 19 
Boronized copper, 5. 17 
Borosilicates, 6. 447 
Borotitanates, 7. 3 
Borotungstates, 5. 108 ; 11. 789 
Borotungstique acide, 5, 108 
Borras, 5. 1 
Borspar, 5. 90 
Bort, 5. 72O 
Boryckite, 3. 623 ; 12. 529 
Boryl, 5. 35 

disulphate, 5. 146 
sulphate, 5. 146 

Boschjesmanite, 12. 424 
Boscovich's theory of matter, 1. 112 

2 H 
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B o s e ' s swarm t h e o r y , l i q u i d c r y s t a l s , 1- 6 4 9 
B o s j e m a n i t e , 5 . 1 5 4 ; 1 2 . 1 4 9 
B o B J e s m a n i t e , 1 2 . 4 2 4 
B o s p h o r i t e , 1 2 . 5 2 9 ; 1 4 . 3 9 2 
!Boss p r o c e s s s i l v e r e x t r a c t i o n , 3 . 3 0 4 
B o t a l l a c i t e , 3 . 1 7 8 
B o t r i o l i t e , 6 . 4 4 9 
B o t r y i t e , 1 4 . 3 4 8 
B o t r y o g e n , 4 . 2 5 2 ; 1 2 . 1 5 0 , 5 2 9 ; 1 4 . 3 2 8 , 

3 4 8 
B o t r y o l i t e , 6 . 4 4 9 
B o t r y t e , 1 4 . 3 4 8 
B o u l a n g e r i t e , 7 . 4 9 1 ; 9 . 3 4 3 , 5 4 4 
B o u n d e n e r g y , 1 . 7 1 6 
B o u r n o n i t e , 6 . 4 5 5 ; 7 . 4 9 1 ; 9 . 3 4 3 , 55O 

n i c k e l g l a n z , 9 . 5 5 0 
B o u s s i n g a u l t i t o , 4 . 3 4 2 
B o v i l l o b o r d o l a i s e , 3 . 2 6 2 
B o w e n i t e , 6 . 4 2 2 
B o w l - s p r i t e , 9 . 2 
B o w m a n i t e , 4 . 2 0 6 ; 5 . 3 7 0 
B o y d o n i t e , 1 2 . 8OO 
B o y l e , R . , 1 . 5 2 , 5 3 
B o y l e ' s l a w , 1 . 151 

a n d k i n e t i c t h e o r y g a s e s , 1 . 7 4 3 
— s o l u t i o n s , 1 . 5 4 3 

d e v i a t i o n s , 1 . 1 5 2 
e f f e c t of m o l e c u l a r w e i g h t on, 1 . 

1 9 4 
B r a c k e b u s c h i t e , 9. 7 1 5 , 7 7 8 
B r a c k e b u s h i t e , 7 . 4 9 1 ; 1 2 . 1 4 9 
B r a e s , 4 . 67O 
B r a g g i t e , 1 2 . 4 ; 1 5 . 5 9 2 ; 1 6 . 5 , 3 9 4 
B r a g i t e . 5 . 5 1 6 
B r a n d i s i t e , 6 . 8 1 6 ; 1 2 . 5 2 9 
B r a n d t i t e , 3 . 6 2 3 ; 9 . 4 ; 1 2 . 1 4 9 
B r a n n e r i t e , 1 2 . 4 
B r a s s , 3 . 1, 2 ; 4 . 67O 

A d m i r a l t y n a v a l , 4 . 6 7 1 
a l p h a ( a ) , 4 . 6 7 2 
b e t a ( £ ) , 4 . 6 7 2 
c a r t r i d g e , 4 . 6 7 1 
c o m m o n , 4 . 671 
c o m p l e x , 4 . 6 7 0 
d e l t a (S) , 4 . 6 7 2 
d i s t i l l a t i o n of z i n c f r o m , 3 . 10 

~ e p s i l o n (e) , 4 . 6 7 2 
e t a (T;) , 4 . 6 7 2 
g a m m a ( y ) , 4 . 6 7 2 
h i s t o r y , 4 . 3 9 8 
m a g n e s i u m , 4 . 2 5 3 

—— m a n g a n e s e , 4 . 67O 
n i c k e l , 4 . 67O 
p r o p e r t i e s , c h e m i c a l , 4 . 6 7 7 

p h y s i c a l , 4 . 6 7 3 
t i n , 4 . 67O 

B r a s s e s , a l u m i n i u m - , 5 . 2 4 0 
m a c h i n e , 7 . 3 4 7 

— m a n g a n e s e - n i c k e l , 1 5 . 2 1 1 
n i c k e l , 1 5 . 4O 

B r a u n e i s e n s t e i n , 1 3 . 8 7 7 , 8 8 5 , 8 8 6 
o c h r i g e r , 1 3 . 8 8 5 

B r a u n e r i t e , 1 4 . 3 5 9 
B r a u n i t e , 1 2 . 1 4 9 , 2 3 6 , 7 4 6 
B r a u n m a n g a n , 1 2 . 2 3 8 
B r a t i n m a n g a n e r z , 1 2 . 2 3 8 
B r a u n m e n a k e r z , 6 . 8 4 0 
B r a u n s t e i n , 1 2 . 14O, 141 

b l a t t r i c h e r s c h w a r z , 1 2 . 2 3 1 
d e p u r i r t e n , 1 2 . 1 4 1 

B r a u n s t e i n m e t a l , 1 2 . 141 
p i e d m o n t i s c h e r , 6 . 7 6 8 
r e d u o i r t e n , 1 2 . 1 4 1 
r o t e r , 1 2 . 4 3 2 

B r a u n s t e i n b l e n d e , 1 2 . 3 8 7 
B r a u n s t e i n e r z L u f t s a u r e s , 1 2 . 4 3 2 

s c h w a r z , 1 2 . 2 3 1 , 2 6 5 
B r a u n s t e i n k a l k , 1 2 . 1 4 1 
B r a u n s t e i n k i e s , 1 2 . 3 8 7 
B r a u n s t e i n k o n i g , 1 2 . 141 
B r a u n s t e i n r e g u l u s , 1 2 . 1 4 1 
B r a v a i s i t e , 6 . 6 2 4 , 9 2 1 
B r a v o i t e , 9 . 7 1 5 ; 1 5 . 5 , 4 4 9 
B r a z i l i t e , 7 . 7 2 3 
B r a z i n g s o l d e r , 4 . 6 7 1 
B r e c c i a , 3 . 81.5 
B r e d b e r g i t e , 6 . 9 2 1 
B r o i s l a k i t e , 6 . 9 1 6 
B r e i t h a u p t i t e , 3 . 2 2 0 ; 9 . 3 4 3 , 4 1 5 ; 1 5 . 5 
B r e u n o r i t e , 4 . 2 5 1 , 3 4 9 ; 1 4 . 3 6 9 
B r e v i c i t o , 6 . 5 7 3 , 6 5 3 
B r e v i u m , 4 . 1 2 2 , 1 2 7 
B r e w s t o r i t e , 3 . 6 2 5 ; 6 . 5 7 5 , 7 5 8 
B r e w s t e r l i n , 6 . 5 6 2 
B r e w s t e r l i n i t e , 6 . 5 6 2 
B r e w s t o l i n , 6 . 5 6 2 
B r i c k s D i n a s , 6 . 2 8 9 

g a n i s t e r , 6 . 2 8 9 
s a n d - l i m e , 6 . 2 8 3 

B r i l l i a n t , 5 . 7 1 1 
B r i m s t o n e , 1 0 . 1 
B r i q u e t s p h o s p h o r i q u e s , 8 . 1 0 5 9 
B r i t a n n i a m e t a l , 7 . 3 3 2 
B r i t h o l i t e , 5 . 5 2 9 ; 6 . 8 3 5 
B r i t h y n s p a r , 6 . 7 5 1 
B r i t i s h c e m e n t , 6 . 5 5 4 

t h e r m a l u n i t , 1 . 6 9 9 
B r i t t l e s i l v e r o r e , 3 . 30O 
B r i t t l e n e s s , 1 3 . 6 1 

b l u e , 1 2 . 6 9 6 
t e m p e r , 1 2 . 6 9 6 

B r o c a d e s , 6 . 62O 
B r o c h a n t i t e , 3 . 7, 2 3 4 , 2 6 2 , 2 6 4 , 2 6 5 ; 4 . 6 3 9 
B r o d i e ' s o z o n i z e r , 1 . 8 8 6 
B r o g g e r i t o , 5 . 53O ; 7 . 1 8 5 , 8 9 6 ; 1 2 . 4 , 5O 
o - b r o m a n i l i n i u m b r o m o s m a t e , 1 5 . 7 2 3 

c h l o r o s m a t e , 1 5 . 7 2 3 
B r o m a r g y r i t e , 2 . 1 6 ; 3 . 3 0 0 , 4 1 8 
B r o m a t e s , 2 . 2 9 6 

d e t e c t i o n , 2 . 3 1 9 
. p r e p a r a t i o n , 2 . 3 0 0 

p r o p e r t i e s , 2 . 3 0 5 
u s e s , 2 . 3 1 9 

B r o m a t o s o d a l i t e , 6 . 5 8 3 
B r o m a z i d e , 8 . 3 3 6 
B r o m i c a c i d , 2 , 2 9 6 

c o n s t i t u t i o n , 2 . 3 2 0 
p r e p a r a t i o n , 2 . 2 9 6 , 30O 

• p r o p e r t i e s , 2 . 3 0 5 
b r o m o a q u o t e t r a m m i n o s u l p h a t e , 1 1 . 

4 6 6 
B r o m i d e s : a c i d , 2 . 2 2 0 

c o m p l e x , 2 . 2 2 8 
d e t e c t i o n , 2 , 2 0 9 
p r e p a r a t i o n , 2 . 2 1 4 

— p r o p e r t i e s , 2 . 2 1 7 
t h e r m o c h e m i s t r y , 2 . 2 1 8 

B r o m i n e , 1 3 . 6 1 5 
a t o m i c w e i g h t , 2 . 1Ol , 1 0 5 
c h e m i c a l r e a c t i o n s , 2 . 9 0 
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B r o m i n e c h l o r i n e c o m p o u n d s , 2 . 1 1 4 
fluorine c o m p o u n d s , 2 . 1 1 3 
h i s t o r y , 2 . 2O, 2 4 
h y d r a t e , 2 . 7 2 
i o d i n e c o m p o u n d s , 2 . 1 2 2 
m o l . w t . , 2 . 1 0 7 
m o n o x i d e , 2 . 2 4 2 

•— o c c u r r e n c e , 2 . 15 
p e n t o x i d e , 2 . 2 9 3 
p h y s i c a l p r o p e r t i e s , 2 . 4 6 
p r e p a r a t i o n , 2 . 3 8 
p u r i f i c a t i o n , 2 . 4 0 
s o l u b i l i t y , 2 . 7 2 

a n d s o l n . , 2 . 8 2 
o r g a n i c s o l v e n t s , 2 . 8 4 
s a l t s o l n . , 2 . 8 2 

. w a t e r , 2 . 7 1 
t r i f l u o r i d e , 2 . 1 1 3 
t r i o x i d e , 2 . 2 8 1 , 2 8 5 
u s e s , 2 . 9 6 
v a l e n c y , 2 . 1 0 8 
w a t e r , 2 . 71 

B r o m i t e , 2 . 16 ; 3 . 4 1 8 
B r o m l i t e , 3 . 6 2 5 , 8 4 6 
B r o m o a i i i l i n i u m foromopalladite, 1 5 . 6 7 7 
m - b r o i r i o a n i l i n i u m b r o m o p a l l a d i t o , 1 5 . 6 7 7 
_- — b r o m o s m a t e , 1 5 . 7 2 3 

c h l o r o i r i d a t e , 1 5 . 7 7 7 
c h l o r o s m a t e , 1 5 . 7 2 3 

o - b r o m o a n i l i n i u m c h l o r o i r i d a t e , 1 5 . 7 7 7 
c h l o r o p a l l a d i t e , 1 5 . 6 7 8 

p - b r o m o a n i l i n i u m b r o m o s m a t e , 1 5 . 7 8 3 
c h l o r o i r i d a t e , 1 5 . 7 7 7 
c h l o r o p a l l a d i t e , 1 5 . 6 7 8 
c h l o r o s m a t e , 1 5 . 7 2 3 

B r o m o a n t i m o n i c a c i d , 9 . 4 9 7 
H r o m o a q u o b i s e t h y l o n e d i a m i n . e s , 1 1 . 4 0 4 
B r o m o a q u o t e t r a m m i n e s , 1 1 . 4 0 4 
B r o m o a r g y r i t e , 3 . 3 0 0 , 4 1 8 
B r o m o b o r a c i t e s , 5 . 14O 
B r o m o e a l c i u m - s o d a l i t e s , 6 . 5 8 3 
B r o m o c a r n a l l i t e , 2 . 1 6 ; 4 . 3 1 4 
• a m m o n i u m , 4 . 3 1 4 
B r o m o c u p r a t e s , 8 . 20O 
1 3 r o m o c u p r i t e s , 3 . 1 9 5 
B r o m o d i a q u o t r i a m m i n e s , 1 1 . 4 0 3 , 4 0 4 
B r o m o i o d i d e B , 2 . 2 3 7 
B r o m o l a u r i o n i t e , 7 . 7 5 4 
B r o m o l i t h i a - s o d a l i t o , 6 . 5 8 3 
B r o m o m e r c u r i a t e s , 4 . 8 9 1 
B r o m o m i r n e t i t e , 9 . 2 6 3 
B r o m o n i t r i c a c i d , 8 . 5 4 1 
B r o m o p e n t a m m i n e s , 1 1 . 4 0 4 
B r o m o p e r r u t h e n i t e s , 1 5 . 5 3 8 
B r o m o p e r r u t h e n o u s a c i d , 1 5 . 5 3 7 
B r o m o p h e n y l a m m o n i u m b r o m o p l a t i n a t e , 

1 6 . 3 7 5 
B r o m o p l a t i n a t e s , 1 6 . 3 7 7 
B r o m o p l u m b i t e s , 7 . 7 5 1 
B r o m o p y r o m o r p h i t e , 7 . 8 8 5 
B r o m o r u t h e n a t e s , 1 5 . 5 3 8 
B r o m o s i l i c o m e t h a n e , 6 . 9 7 9 
B r o m o s o d a l i t e s , 6 . 5 8 3 
B r o m o s t a n n a t e s , 7 . 4 5 6 
B r o m o s t a n n i t e s , 7 . 4 5 3 
B r o m o s u l p h o n i c a c i d , 1 0 . 6 8 9 
B r o m o t e l l u r i t e s , 1 1 . 1 0 4 
B r o m o t r i i o d o s i l a n e , 6 . 9 8 4 
B r o m o u B a c i d , 2 . 2 8 5 
— a n h y d r i d e , 2 . 2 8 5 

B r o m o w a g n e r i t e , 3 . 8 9 7 ; 4 . 3 8 8 
B r o m o z i r c o n a t e s , 7 . 1 4 9 
B r o m u m s o l i d i f i c a t u m , 2 . 9 7 
B r o m u n t e r s a l p e t e r s i i u r e , 8 . 6 2 0 
B r o m y r i t e , 2 . 1 6 
B r o n g n i a r d i t e , 7 . 2 5 5 , 4 9 1 
B r o n g n i a r d t i t e , 9 . 3 4 3 
B r o n g n i a r t i n e , 4 . 6 3 9 
B r o n g i a n r t i t e , 9 . 5 5 1 
B r o n z e , 3 . 1, 2 ; 4 . 6 7 0 ; 7 . 3 4 7 

a g e , 1 . 19 
a l u m i n i u m , 5 . 2 2 2 , 2 2 9 
a n a l y s i s a n c i e n t , 3 . 1, 2 
c a r i e s of, 3 . 7 6 
c o m p l e x , 4 . 67O ; 7 . 3 4 7 
m a n g a n e s e , 4 . 67O ; 4 . 6 7 1 
p h o s p h o r , 7 . 3 4 7 

— s i l i c o u x , 7 . 3 5 6 
s i l i c i e u x , 5 . 17 
s i l i c o n , 7 . 3 4 8 
z i n c , 7 . 3 4 7 

B r o n z i t e , 6 . 3 9 0 , 3 9 1 , 8 1 6 ; 1 2 . 5 2 9 
B r o o k i t e , 7 . 3O 
B r o s s i t e , 4 . 3 7 1 
B r o s t e n i t o , 1 2 . 1 4 9 , 2 6 6 . 2 8 0 
B r o w n p o w d e r , 2 . 8 2 8 

s a l t , 1 6 . 262 
s p a r , 3 . 6 2 2 ; 4 . 251 

B r o w n i a n m o v e m e n t , 1 . 7 7 5 
B r o w n i s h - r e d s o d i u m r h o d i u m s u l p h i t o , 1 0 . 

3 2 6 
B r u c i n o b r o m o i r i d a t o . 1 5 . 7 7 7 

c h l o r o i r i d a t e , 1 5 . 7 7 1 
B r u c i t e , 4 . 2 5 1 , 29O ; 6 . 8 1 3 
B r u g n a t e l l i t e , 4 . 3 7 6 : 1 4 . 3 6 9 
B r u n s e n i t o , 1 5 . 5 , 3 7 4 
B r u r i B v i g i t e , 6 . 62() 
B r u n s w i c k g r e e n , 9 . 1 2 2 
B r u s h o r e , 1 2 . 5 2 9 
B r u s h i t e , 3 . 6 2 3 , 8 8 0 . 8 8 2 ; 8 . 7 3 3 
B u c h n e r ' s c r y s t a l s , 3 . 7 5 7 
B u c h o l z i t e , 6 . 4 5 5 
B u c k i n g , 2 . 2 4 3 
B u c k i n g i t e , 1 4 . 3 5 0 
B u c k l a n d i t e , 5 . 5 0 9 ; 6 . 7 2 1 
B u e r r o d e z i n c , 4 . 5 3 5 
B u f f s t o n e , 6 . 4 6 8 
B u l k m o d u l u s , 1 . 82O 
B u l l d o g , 1 2 . 6 3 7 
B u l l i o n b a s e , 7 . 5 0 3 , 5 0 4 

l e a d , 7 . 5 0 3 , 5 0 4 
B u m p i n g , 1 . ' 4 5 3 , 8 4 7 

( b o i l i n g a c i d ) , 1 0 . 3 6 8 
B u n s e n ' s d i c h r o m a t e c e l l . 1 . 1 0 2 8 

n i t r i c a c i d c e l l , 1. lt>28 
B u n t k u p f e r e n z , 1 4 . 1 8 9 
B u n t k u p f e r k i e s , 1 4 . 1 8 9 
B u r d e n , 1 2 . 5 8 9 
B u r n i n g , 1 . 5 9 
B u r n t l i m e , 3 . 6 5 3 

p i g , 1 3 . 5 5 8 
B u s c h m a n r i i t e , 1 2 . 4 2 4 
B u s h s i c k n e s s , 1 3 . 3 7 6 
B u s h m a n i t e , 1 2 . 1 4 9 , 4 2 4 
B u s t a m e n t o ' s f u r n a c e , 4 . 701 
B u s t a m i t e , 6 . 3 9 1 , 8 9 7 ; 1 2 . 1 4 9 
B u t l e r i t e , 1 4 . 3 2 8 , 331 
B u t t e r of a r s e n i c , 9 . 2 3 7 

t i n , 7 . 4 2 4 , 4 3 7 
z i n c , 4 . 5 3 5 

Hromoaquobisethylonediamin.es


4 6 8 

B u t y l t e t r a e h l o r o f o r r a t e , 1 4 . 1 0 2 
B u t y l ( i s o ) a l c o h o l a n d h y d r o g e n , 1 . 3 0 3 
B u t y l a m i n e a m m o n i u m c - h l o r o r u t h o n a t e , 1 5 . 

5 3 4 
B i i t y l a m m o n i u m b r o m o r u t h e n a t e , 1 5 . 

5 3 8 - 9 
ferr ic fluorides, 1 4 . 8 
fluoferrate, 1 4 . 8 

flfo"-**o-butylammonium b r o m o p a l l a d a t e , 1 5 . 
6 7 8 

b r o m o p a l l a d i t o , 1 5 . 6 7 7 
b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o p a l l a d a t e , 1 5 . 6 7 3 
c h l o r o p a l l a d i t e , 1 5 . 67O 
c h l o r o p o r r u t h e n i t e , 1 5 . 5 3 2 
ch lo i 'o i rhodate , 1 5 . 5 7 9 
c h l o r o r u t h e n a t o , 1 5 . 5 3 4 
c h l o r o a m a t e , 1 5 . 7 1 9 
t r i c h l o r o p a l l a d i t o , 1 5 . 67O 

« « » - b u t y ] a r t n n o n i u i n b r o m o i r i d a t e , 1 5 . 7 7 7 
b r o m o p o r r u t h e n i t e , 1 5 . 5 3 8 
b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 7 7 0 
c h l o r o p a l l a d a t e , 1 5 . 6 7 3 
c h l o r o p o r r u t h e n i t e , 1 5 . 5 3 2 
c h l o r o r h o d a t e , 1 5 . 5 7 9 

• c h l o r o s m a t e , 1 5 . 7 1 9 
h e p t a e h l o r o p e r r u t h e n i t e , 1 5 . 5 3 3 

n - b u t y l a m r a o n i u m b r o m o i n d a t e , 1 5 . 7 7 7 
b r o m o p a l l a d a t e , 1 5 . 6 7 6 
b r o m o p a l l a d i t o , 1 5 . 6 7 7 
b r o m o p o r r u t h e n i t e , 1 5 . 5 3 8 
b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 7 7 0 
c h l o r o p a l l a d a t e , 1 5 . 6 7 3 
c h l o r o p a l l a d i t e , 1 5 . 67O 
c h l o r o p e r r u t h e n i t o , 1 5 . 5 3 2 
c h l o r o r h o d a t e , 1 5 . 5 7 9 
c h l o r o s m a t e , 1 5 . 7 1 9 
h e p t a e h l o r o p e r r u t h e n i t e , 1 5 . 5 3 3 

« n - w o - b u t y l a m m o n i u m b r o m o p a l l a d a t e , 1 5 . 
6 7 8 

b r o m o p a l l a d i t o , 1 5 . 6 7 7 
b r o m o s m a t e , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 77O 
c h l o r o p a l l a d a t e , 1 5 . 6 7 3 
c h l o r o p a l l a d i t e , 1 5 . 67O 
c h l o r o p o r r u t h e n i t e , 1 5 . 5 3 3 

• c h l o r o r u t h e n a t e , 1 5 . 5 3 4 
c h l o r o s m a t e , 1 5 . 7 1 9 

B u t y r u m a n t i m o n i i , 9 . 4 6 9 , 5 0 4 
s t a n n i , 4 . 8 1 2 
z i n c i , 4 . 5 3 5 

n - b u t y r y l c h o l i n e c h l o r o p l a t i n a t e , 1 6 . 3 1 2 
B u z a n e , 8 . 3 2 9 
B y t h i u m , IO. 3 
T J y t o u n i t o , 6 . 6 6 2 , 6 9 4 
B y z a n t i u m (see C o n s t a n t i n o p l e ) , 1 . 4 4 

C 

C a b r e r i t e , 4 . 2 5 2 ; 9 . 4 , 2 3 1 ; 1 4 . 4 2 4 ; 1 5 . 5 
C a c h e u t a i t e , 1 0 . 7 7 1 , 7 8 8 
C a c o c l a s i t e 6 . 7 1 3 
C a c o d y l i c a c i d s , 9 . 1 0 1 
C a c o x e n i t e , 1 2 . 5 2 9 ; 1 4 . 4 0 8 
C a d m i a , 4 . 3 9 8 , 6 4 2 ; 6 . 4 4 2 

f o r n a o u m , 4 . 4 0 4 , 6 4 2 

j I N D E X 

C a d m i u m , 1 . 5 2 1 ; 4 . 3 9 8 
a l l o y s , 4 . 6 6 5 
a l u m i n a t e , 5 . 2 9 6 
a l u m i n i u m a l l o y s , 5 . 24O 
a m a l g a m s , 4 . 1 0 3 7 
a m i d e , 8 . 2 6 1 
a m i d o s u l p h o n a t e , 8 . 6 4 3 
a m m i n o c h l o r o s m a t e , 1 5 . 7 2 0 
a m m i n o c h r o m a t e , 1 1 . 2 8 0 
a m m i n o s e l i n e t o , 1 0 . 8 2 7 
a n x m i n o s u l p h i t e , 1 0 . 2 8 7 
a m m o n i u m a m m i n o q u a d r i c h r o m a t e , 

1 1 . 2 8 0 
d i a m m i n o c h r o m a t o , 1 1 . 2 8 0 
d i a m m i n o m o l y b d a t o , 1 1 . 5 6 3 
d i a m m i n o x y t e t r a n i t i ' i t e , 8 . 49O 
d i h y d r o x y q u a d r i c h r o m a t e , 1 . 2 8 0 
d i m e t a p h o s p h a t e , 4 . 6 6 3 
d i t h i o n a t e , 1 0 . 5 9 3 
d i t h i o s u l p h a t e , 1 0 . 5 4 6 
fluoride, 4 . 5 3 4 
h o x a c h l o r i d e , 4 . 5 5 3 
n i c k e l n i t r i t e , 8 . 5 1 2 

— n i t r a t e , 4 . 6 5 6 
p a r a m o l y b d a t e , 1 1 . 5 8 7 
p a r a t u n g s t a t e , 1 1 . 8 1 9 
p o n t a c h l o r i d e , 4 . 5 5 4 
p e r s u l p h a t e , 1 0 . 4 7 9 
p h o s p h a t e , 4 . 6 6 1 
p h o s p h a t o t e t r i t a o n n e a m o l y b -

d a t e , 1 1 . 67() 
s e l e n a t e , 1 0 . 8 6 7 

d i h y d r a t o , 1 0 . 8 6 7 
h e x a h y d r a t e , 1 0 . 8 6 7 

s u l p h a t e , 1 0 . 2 8 7 
t e t r a i o d i d e , 4 . 5 8 2 
t e t r a t h i o s u l p h a t e , 1 0 . 5 4 7 

m o n o h y d r a t e d , 1 0 . 5 4 7 
t r i b r o m i d e , 4 . 5 7 1 
t r i c h l o r i d e , 4 . 5 5 3 

• t u n g s t e n t o t r a m m i n o o n n o a -
e h l o r i d o , 1 1 . 8 4 2 

a n d s t a n n o u s c h l o r i d e s , 7 . 4 3 4 
t h a l l i u m , 5 . 4 2 8 

— a n t i m o n i t e , 9 . 4 3 2 
a r g e n t i d e , 4 . 6 8 4 
a r s e n a t e h y d r o g e l , 9 . 1 8 2 
a r s e n i c a l l o y s , 9 . 6 6 
a t o m i c n u m b e r , 4 . 5 0 3 

- w e i g h t , 4 . 5Ol 
— a u r i d e , 4 . 6 8 4 
— a z i d e , 8 . 3 5 1 
— b a r i u m a l l o y s , 4 . 6 8 7 

t e t r a b r o m i d e , 4 . 5 7 2 
t e t r a c h l o r i d e , 4 . 5 5 9 
t e t r a i o d i d e , 4 . 5 8 4 
t e t r a t h i o s u l p h a t e , 1 0 . 5 4 7 
t r i t h i o s u l p h a t e , 1 0 . 5 4 7 

b i s m u t h a l l o y s , 9 . 6 3 7 
n i t r a t e , 9 . 7IO 

b l e n d e , 4 . 5 8 7 ; 7 . 8 9 6 
b o r a c i t e , 5 . 1 4 0 
b o r o t u n g s t a t e , 5 . 1 1 0 
b r o m a t e , 2 . 3 5 0 

a r a r a i n o - , 2 . 3 5 0 
b r o m i d e , 4 . 5 6 4 

m o n o h y d r a t e d , 4 . 5 6 7 
t e t r a h y d r a t e d , 4 . 5 6 7 

b r o m o a p a t i t e , 4 . 66O 
b r o m o a r s e n a t o a p a t i t e , 9 . 2 6 2 
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C a d m i u m b r o m o p a l l a d i t e , 1 5 . 6 7 7 

b r o m o p h o s p h a t e , 4 . 66O 
b r o m o t r i o r t h o a r s e n a t e , 9 . 2 6 2 
c a e s i u m p e n t a b r o m i d e , 4 . 5 7 2 

p e n t a i o d i d e , 4 . 5 8 3 
s e l e n a t e , 1 0 . 8 6 8 
t e t r a b r o m i d o , 4 . 5 7 2 
t e t r a c h l o r i d e , 4 . 5 5 8 
t e t r a i o d i d e , 4 . 5 8 3 
t r i b r o m i d o , 4 . 5 7 2 

c a l c i u m a l l o y s , 4 . 6 8 6 
h e x a c h l o r i d e , 4 . 5 5 8 
h y p o j i h o s p h i t e , 8 . 8 8 5 
n i t r a t e , 4 . 6 5 6 

— t h i o s u l p h a t e , 1 0 . 5 4 7 
c a r b o n a t e , 4 . 6 4 2 , 6 4 3 

h e m i h y d r a t o d , 4 . 6 4 3 
C a l c i u m c a r b o n a t e s b a s i c , 4 . 6 4 7 
— c e r i u m a l l o y s , 5 . 6 0 7 

— c e r o u s s u l p h a t e , 5 . 6 5 9 
c h l o r a t e , 2 . 3 5 0 

——— a i n m i n o - , 2 . 35O 
- — c h l o r i d e , 4 . 5 3 5 

d i h y d r a t e d , 4 . 54O, 5 4 1 
h o m i p e n t u l i y d r a t e d , 4 . 5 4 1 
h e p t a t r i t a h y d r a t e d , 4 . 54O 

_ m o n o h y d r a t e d , 4 . 5 4 1 
p e i i t a h y d r a t e d , 4 . 5 4 1 
p r o p e r t i e s , c h e m i c a l , 4 . 5 4 8 

— p h y s i c a l , 4 . 5 3 6 
——— t o t r a h y d r a t e d , 4 . 541 
c h l o r o a p a t i t e , 4 . 66O 
c h l o r o a r s e n a t o a p a t i t e , 9 . 26O 
c h l o r o a u r a t e , 3 . 5 9 5 
c h l o r o i r i d a t o , 1 5 . 7 7 2 
c h l o r o m e r e u r i a t o , 4 . 8 6 1 
c h l o r o p a l l a d a t e , 1 5 . 6 7 3 

- - - c h l o r o p a l l a d i t e , 1 5 . 67O 
c h l o r o p h o s p h a t e , 4 . 66O 
c h l o r o p l a t m a t e , 1 6 . 3 2 9 
_ h o x a h y d r a t e , 1 6 . 3 2 9 

t r i h y d r a t e , 1 6 . 3 2 9 
c h l o r o p l a t i n i t e , 1 6 . 2 8 3 
c h l o r o p l u m b i t e , 7 . 7 3 1 
c h l o r o s t a n r i a l o , 7 . 4 4 9 

- c h l o r o t r i o r t h o a r s o n a t e , 9 . 26O 
c h r o m a t e , 1 1 . 28O 

d i h y d r a t e , 1 1 . 28O 
- -— c h r o m i t e , 1 1 . 2OO 

c h r o m i u r n a l l o y , 1 1 . 1 7 1 
c o b a l t a l l o y s , 1 4 . 5 3 3 
c o b a l t i c a q u o p e n t a m m i n o e n n o a -

b r o m i d e , 1 4 . 7 2 3 
a q u o p e n t a m m i n o l i e p t a c h l o r i d e , 

1 4 . 6 6 1 
a q u o p e n t a m r a i n o i o d i d o , 1 4 . 7 4 5 
d i c h l o r o b i s e t h y l e n e d i a m i n e -

b r o m i d e , 1 4 . 73O 
d i e h l o r o b i s e t h y l e n e d i a m i n e -

i o d i d e , 1 4 . 7 4 7 
d i c h l o r o b i s e t h y l e n e d i a m i n o -

c h l o r i d e , 1 4 . 67O 
• d o d e c a n i t r i t e , 8 . 5 0 4 

h e x a m m i n o h e p t a c h l o r i d e , 1 4 . 
6 5 6 

h e x a m m i n o h e x a b r o m i d e , 1 4 . 7 2 0 
h e x a m m i n o i o d i d e , 1 4 . 7 4 3 
h e x a r n m i n o p e n t a c h l o r i d e , 1 4 . 6 5 6 

c o b a l t o u s c a r b o n a t e s , 1 4 . 8 1 3 
h e x a c h l o r i d e , 1 4 . 6 4 4 

C a d m i u m c o b a l t o u s o e t o p y r i d i n o h e x a -
c h l o r i d o , 1 4 . 6 4 5 

c o l l o i d a l , 4 . 4 2 2 
c o p p e r a l l o y s , 4 . 6 8 3 

t e t r a c h l o r i d e , 4 . 5 5 9 
— • — c u p r o u s h e x a c h l o r i d e , 4 . 5 5 9 

t r i b r o m i d e , 5 7 2 
d e c a f l u o d i c e r a t e , 5 . 6 3 8 
d e c a f l u o z i r c o n a t e , 7 . 1 4 2 
d e u t e r o h e x a v a n a d a t e , 9 . 7 7 4 

d i a m m i n o , 9 . 7 7 4 
d o d e c a m m m e , 9 . 7 7 4 
t r i a m i i i i n e , 9 . 7 7 4 

d i a m i d o d i p h o s p l m t e , 8 . 711 
d i a m m i n o b r o m i d e , 4 . 571 

— d i a m m i n o c h l o r i d e , 4 . 55O 
d i a m m i n o i o d i d e , 4 . 5 8 2 
d i a m u n n o p o t a s B a i n i d e , 8 . 261 

• d i a m m i n o s u l p h a t e , 4 . 6 3 3 , 6 3 4 
d i a m r n i n o t h i o c a r b o n a t e , 6 . 1 2 8 
d i a r s e n a t o c t o d e c a t u n g s t a t e , 9 . 2 1 4 
d i a r s e m d e , 9 . 67 
d i a r s e n i t e , 9 . 1 27 
d i b o r a t e , 5 . K)O 
d i h y d r o a r s e n a t e , 9 . 1 8 2 

- d i h y d r o a r s c n a t o t r i m o l y b d a t e , 9 . 2 0 8 
d i h y d r o c h l o r i d e , 4 . 5 4 9 
d i h y c l r o p h o s p h a t e , 4 . 6 6 1 

d i h y d r a t e d , 4 . 6 6 1 
d i h y d r o t e t r a o r t h o a r s e n a t o , 9 . 1 8 2 
d i h y d r o t r j s e l o n i d e , 10- 8 2 7 

— — m o n o h y d r a t e , 1 0 . 8 2 7 
d i h y d r o x y t e t r a c h l o r o p l a t m a t e , 1 6 . 3 3 4 

• d i i o d c e a m m i n o c h l o r o £ » l a t i n a t o , 1 6 . 3 2 9 
d i i o d o d i r u t r i t o p l a t i n i t e , 8 . 5 2 3 
d i x n e r c u r i d e , 4 . 1 0 3 9 
d i m e t a p h o B p h a t e , 4 . 6 6 3 

-—— d i n i c k e l h e x a c h l o r i d e , 1 5 . 42O 
• d i o x y t o t r a f l u o m o l y b d a t e , 1 1 . 6 1 4 

d i p h o s p h i d e , 8 . 8 4 4 
- — d i p l a t i n o u s h e x a s u l p h o p l a t i n a t e , 1 6 . 

3 9 6 
d i s o d i u m p h o s p h a t e , 4 . 6 6 1 
d i s u l p h i t o t e t r a m m i n o c o b a l t a t c , 1 0 . 3 1 7 
d i t r i t a n t i m o n i d e , 9 4()7 
d i t r i t a p h o s p h i d e , 8 . 8 4 3 

• d i t r i t a r s e n i d e , 9 . 6 7 
- e x t r a c t i o n , 4 . 4 2 1 

ferr ic c h l o r i d e , 1 4 . 1 0 4 
- _ d i s u l p h i d e , 1 4 . 1 9 4 

f e r r i t e , 1 3 . 9 1 8 
— — f e r r o u s h e x a c h l o r i d e , 1 4 . 3 5 

s u l p h a t e , 1 4 . 2 9 9 
— s i d p h i d e , 1 4 . 1 6 7 , 194 

f l u o r i d e , 4 . 5 3 3 
fluosilicato, 6 . 9 5 1 
fluostannate, 7 . 4 2 4 
f i u o t i t a n a t e , 7 . 73 

h o x a h y d r a t e d , 7 . 7 3 
g o l d a l l o y s , 4 . 6 8 4 

d i s t a n n i d e , 7 . 3 8 4 
h e m i a m m i n o c h r o m a t e , 1 1 . 28O 
h e m i o x i d e , 4 . 5 0 5 
h o m i p h o s p h i d e , 8 . 8 4 3 
h e p t a d e c a n i m i n o c h l o r o p l a t i n a t e , 1 6 . 

3 2 9 * 
h e p t a m m i n o m o t a c h l o r o a n t i m o n a t e , 9 . 

4 9 1 
h e x a d e c a b o r a t o d i b r o m i d o , 5 . 14O 
h e x a d e c a b o r a t o d i c h l o n d e , 5 . 14O 
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C a d m i u m h e x a d e c a b o r a t o d i i o d i d e , 5 . 141 

h e x a h y d r o a r s e n a t o c t o d e c a m o l y b d a t e , 
9 . 2 1 1 

h o x a i o d o p l u r n b i t e , 7 . 7 7 8 
h o x a m m i n o b r o m i d e , 4 . 5 7 1 
h e x a m m i n o c h l o r i d e , 4 . 55O 
h e x a m m i n o i o d i d e , 4 . 5 8 2 
h e x a m m i n o n i t r a t e , 4 . 6 5 6 
h e x a m m i n o p e r s u l p h a t o , 1 0 . 4 7 9 
h e x a m m i n o s u l p h a t e , 4 . 6 3 3 
h i s t o r y , 4 . 3 9 8 , 4 0 4 

— — h y d r a z i n e b r o m i d e , 4 . 5 7 0 
h y d r a z i n e c h l o r i d e , 4 . 551 
h y d r a z i n e i o d i d e , 4 . 5 8 1 
h y d r a z i n o h y d r o s u l p h i t e , 1 0 . 2 8 7 
hydraz in .osu lph . i t e , 1 0 . 2 8 7 
h y d r o b r o m i d e , 4 . 57O 
h y d r o f i u o c o l u m b a t e , 0 . 8 7 2 
h y d r o i o d i d e , 4 . 5 8 J 

--- - - h y d r o s u l p h i d e , 4 . 6 0 7 
h y d r o x i d e s , 4 . 521 
h y d r o x y l a m i n o c h l o r i d o , 4 . 5 5 1 
h y d r o x y l a m i n o - b r o m i d e , 4 . 57O 
h y d r o x y p o n t a c h l o r o p l a t i n a t e , 1 6 . 3 3 5 
h y p o p h o s p h a t n , 8 . 9 3 8 

- h y p o p h o s p h i t e , 8 . 8 8 5 
i o d a t o , 2 . 351 

a t n m i n o - , 2 . 3 5 1 
i o d i d e , 4 . 5 7 4 
i o d o b i s m u t h i t o , 9. 6 7 7 
i r o n a l l o y s , I S . 5 4 5 

-——— i s o t e t r a h y d r o b o r o d o d e c a t u n g s t a t e , 5 . 
H O 

l i t h i u m a l l o y s , 4 . 6 6 8 
t r i c h l o r i d e , 4 . 5 5 4 

C a d m i u m m o n o x y n i t r a t e , 4 . 6 5 5 
t r i h y d r a t e d , 4 . 6 5 5 

— m o n o x y s u l p h a t e , 4 . 6 2 6 
n i c k e l a l l o y s , 1 5 . 2 2 2 

c o p p e r a l l o y , 1 5 . 2 2 2 
l e a d a l l o y s , 1 5 . 2 3 7 
t r i s e t h y l e n e d i a m i n o b r o m i d e , 1 5 . 

4 2 9 
t r i s e t h y l e n e d i a m i n o c h l o r i d e , 1 6 . 

4 1 7 
t r i s e t h y l e n e d i a m i n o i o d i d e , 1 5 . 4 3 3 

n i c k e l o u s s u l p h a t e , 1 5 . 4 7 6 
n i t r a t e , 4 . 6 5 0 

b a s i c , 4 . 6 5 5 
d i h y d r a t e d , 4 . 6 5 1 
e n n e a h y d r a t e d , 4 . 6 5 1 
t e t r a h y d r a t e d , 4 . 6 5 1 

n i t r i d e , 8 . 107 
n i t r i t e , 8 . 4 9 0 
n i t r o h y d r o x y l a m i n a t e , 8 . 3 0 6 
o c c u r r e n c e , 4 . 4 0 4 
o c t o b o r a t e , 5 . 1OO 

m a g n e s i u m a l l o y s , 4 . 6 8 8 
h e x a c h l o r i d o , 4 . 5 5 9 
s u l p h a t e , 4 . 6 4 1 

-— m a n g a n a t e , 1 2 . 2 8 9 
r n a n g a n i t e , 1 2 . 2 4 2 
m a n g a n o u s h o x a c h l o r i d e , 1 2 . 3 6 9 

-—— m e r c u r i c h e x a b r o m i d e , 4 . 8 9 4 
h o x a m m i n o t e t r a i o d i d e , 4 . 9 2 3 , 

941 
o x y b r o m i t l o , 4 . 8 9 4 
o x y n i t r a t o , 4 . 9 9 8 

— t e t r a b r o m i d e , 4 . 8 9 4 
— _ . t e t r a i o d i d e , 4 . 94O 

_ _ — t e t r a m m m o t o t r a i o d i d o , 4 . 9 2 3 , 
9 4 1 

m e r c u r i d o s , 4 . 1 0 3 9 
m e r c u r y , 1 . 5 2 0 
m e t a b o r a t o , 5 . IOO 
m e t a o o l u m b a t o , 9. 8 6 6 

h e m i h e p t a h y d r a t e , 9. 8 6 6 
m e t a n t i m o n a t e , 9. 4 5 6 

h e x a h y d r a t o , 9 . 4 5 6 
,— p e n t a l l y dra to , 9. 4 5 6 

m e t a r s e n a t o , 9 . 182 
- m e t a s i l i c a t e , 6 . 4 4 1 

t r i h e m i h y d r a t e d , 6 . 4 4 2 
-- - m e t a t i i n g s t a t e , 1 1 . 8 2 6 
- — m e t a v a n a d a t e , 9 . 7 7 4 

m o l y b d a t e , 1 1 . 5 6 2 
m o l y b d e n u m a l l o y s , 1 1 . 5 2 3 

• m o n a n t i m o n i d e , 9 . 4 0 7 
— m o n o a m m i n o c h l o r i d o , 4 . 551 

m o n o h y d r o x i d e , 4 . 5 0 5 
m o n o m e r c u r i d e , 4 . 1 0 3 9 
m o n o t h i o p h o s p h a t e , 8 . 1 0 6 9 

o c t o f l u o z i r c o n a t e , 7 . 1 4 2 
o c t o m o l y b d a t e , 1 1 . 5 9 7 
of f ic inal i s , 6 . 4 4 2 
or t h o a r ser ia te , 9 . 1 8 2 
o r t h o a r s e n i t e , 9 . 127 
o r t h o d i s u l p h o m o l y b d a t e , 1 1 . 6 5 2 
o r t h o p h o s p h a t e , 4 . 6 5 9 
o r t h o s i l i c a t o , 6 . 4 4 0 , 4 4 4 
o r t h o s u l p h a r s e r i a t e , 9 . 3 2 1 
o r t h o s u l p h o a n t i m o n i t o , 9 . 5 4 3 
o x a l a t o d i n i t r i t o h e x a m m i n o c o b a l t i a t e , 

8 . 5 1 0 
o x i d e , 4 . 5 0 6 , 5 0 8 

——- p r o p e r t i e s , c h e m i c a l , 4 . 5 1 5 
p h y s i c a l , 4 . 5IO 

o x y c h l o r i d e s , 4 . 5 4 6 
o x y c h r o m a t e , 1 1 . 2 8 0 
o x y d i b r o m i d e , 4 . 5 6 9 
o x y d i i o d i d e , 4 . 5 8 0 
o x y n i t r i t e , 8 . 4 9 0 
o x y o r t h o s i l i c a t e , 6 . 4 4 4 
o x y p y r o p h o s p h o r y l c h l o r i d o , 8 . 1 0 2 8 
p a l l a d i u m a l l o y , 1 5 . 6 4 8 
p a r a t u n g s t a t e , 1 1 . 8 1 9 
p e n t a f l u o f e r r a t e , 1 4 . 8 
p e n t a f l u o v a n a d i t e , 9 . 7 9 7 
p e n t a h e m i m e r c u r i d e , 4 . 1 0 3 9 
p e n t a m m i n o c h l o r i d e , 4 . 55O 
p e n t a m m i n o c h r o m a t e , 1 1 . 28O 
p e n t a p e r m a n g a n i t e , 1 2 . 2 7 8 
p e n t a s u l p h i d e , 4 . 6 0 8 
p e r c h l o r a t e , 2 . 4 0 0 
p e r i o d a t e , 2 . 4 1 4 
p e r m a n g a n a t e , 1 2 . 3 3 5 
h e x a h y d r a t e , 1 2 . 3 3 5 
p e r m o n o s u l p h o m o l y b d a t e , 1 1 . 6 5 3 
p e r o x i d e s , 4 . 5 2 1 , 5 3 0 
p e r v a n a d a t e , 9 . 7 9 5 
p h o s p h a t e , 4 . 6 5 8 
p h o s p h a t o h e m i p e n t a m o l y b d a t e , 1 1 . 

6 6 9 
p h o s p h a t o h e x a t u n g s t a t e , 1 1 . 8 7 3 
p h o s p h i d e , 8 . 8 4 3 
p h o s p h i t e , 8 . 9 1 6 
p l a t i n u m a l l o y , 1 6 . 2 0 7 
p o l y b r o m i d e , 4 . 5 8 1 
p o l y i o d i d e , 4 . 5 8 1 
p o t a s s a m i d e , 8 . 2 6 1 

hydrazin.osulph.ite
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Cadmium potass ium al loys , 4. 667 
amide , 8. 261 
arsenate, 9. 183 
chromateg, 11 . 281 
cobalt nitrite, 8. 505 
deuterohexavanadate , 9. 774 
dicalcium sulphate , 4. 640 
diehromate, 11 . 341 
hexachloride, 4. 557 
hexanitr i te , 8. 491 
nickel nitrite, 8. 512 
oetothiosulphate , 10. 567 
persulphate, 10. 479 

— phosphate , 4. 661 
pyrophosphate , 4 . 663 

— selenate , 10. 868 
— hexahydrate , 10. 868 

selenatosulphato, 10. 930 
sulphate , 4. 638 

dihydratod, 4. 638 
hemitrihydrated, 4. 638 
hexahydrated , 4. 638 

sulphatoselonate, 10. 93O 
sulphide, 4. 604 
sulphite , 10. 287 
tetrahydrodihydrohypophos-

phate , 8. 93*8 
tetraiodide, 4. «583 
te trametaphosphate , 4. 664 
te trani tnte , 8. 49O 
tetrathiosulphate , 10- 547 
tribromido, 4. 572 
trichloride, 4 . 555 
tetriiodido, 4 . 583 
trinitrite, 8. 49O 
triterodeeavanadate, 9. 774 
triterosilicate, 6. 445 
tungsten tctramminoennea-

chloride, 11 . 842 
properties, chemical, 4. 472 

physical , 4. 454 
— pyridinopersulphato, 10. 479 
— pyridinopermangaiiate, 12. 335 
— pyroarsonate, 9. 182 
— pyroarsemte, 9. 127 
— pyrophosphate , 4. 662 
— pyroselenite, 10. 827 
— pyrosulpharsenate, 9. 321 
— quadrantoxide, 4. 505 
— rubidium hexabromide, 4. 572 

selenate, 10. 868 
tetrachloride, 4. 557 
tribromide, 4. 572 
vol ta i te , 14. 353 

sa l ts , 1 1 . 602 
selenate , 10. 867 
selenatothiosulphate, 10. 925 
selenide, 10. 777 
selenite, 10. 827 

hemitrihydrate, 10. 827 
si l icate, 6. 438 
silicide, 6. 182 
s i l icododecamolybdate , 6. 871 
s i l icododecatungstate , 6. 879 
silver a l loys , 4 . 684 
sodium al loys, 4. 667 

bromide, 4. 572 
diorthoarsenate, 9. 183 
dithiosulphate, 10. 547 
hyposulphite , 10. 183 

Cadmium sodium mercuride, 4. 1039 
paratungstate , 11 . 819 
persulphate, 10 . 479 
phosphate , 4. 661 
pyrophosphate , 4. 662 
su lphate , 4. 637 

dihydrated, 4. 637 
sulphide, 4. 604 
sulphite , 10. 287 
tetrachloride, 4. 554 
tetraiodide, 4. 583 
te trametaphosphate , 4. 664 

— trimotaphospliate , 4. 663 
tr iphosphate, 4. 664 
trispyroarsonate, 9. 183 

— solubil ity of hydrogen, 1. 306 
— stront ium al loys, 4. 687 

hexachloride, 4. 558 
tetraiodide, 4. 584 
tetrathiosulphate , 10. 547 

subbromide, 4. 570 
subchlorido, 4. 548 
subhydroxide , 4. 505 
subiodide, 4. 581 
suboxide , 4. 505 
subsulphate , 4. 613 
sulpharsomte, 9. 296 
sulphate , 4. 614 ; 11 . 831 

ammines , 4. 633 
complexes , 4 . 633 
enneahydratod, 4. 616 
hemihydrated , 4. 616 
hernipentahydrated, 4. 616 
hemitrihydrated, 4. 616 
heptahydrated , 4. 616 
hydrochlorides, 4. 627 
inonohydrated, 4. 616 

— octotrihydratod, 4. 616 
— tetrahydrated, 4. 616 

sulphates basic, 4. 625 
l i thium and, 4. 636 

sulphide, 4. 586 
a-, 4. 593 
0-, 4. 593 
colloidal, 4. 606 
properties, ehoTnical, 4. 602 

— physical , 4. 593 
sulphite , 10. 287 

dihydrate , 10. 287 
hemitrihydrate , 10. 287 
trihydrate, 10. 287 

• su lphoant imonate , 9. 575 
sulphochromite , 11 . 433 
su lphomolybdate , 11 . 652 
sulphoselenides, 10. 919 

• sulpho tellurite, 11 . 113 
sulphotungstate , 11 . 859 

•— sulphurylbromide, 10. 689 
sulphurylchloride, 10. 689 
sulphuryliodide, 10. 689 
sulphurylnitrate, 10. 689 
sulphurylthioaganate , 10. 689 
tel lurate, 11 . 94 
telluride, 11 . 51 
tellurite, 11 . 80 

• tetrabromide, 4 . 57O 
totraf luodioxytungstate , 11 . 839 
tetraf luohypovanadate , 9. 798 

— — tetrametaphosphate , 4. 664 
decanydrated, 4. 664 
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C a d m i u m t e t r a m m i n o b r o m i d e , 4 . 5 7 1 
t e t r a m m i n o e h l o r i d e , 4 . 5 5 0 
t e t r a m m i n o c h l o r o p l a t i n i t e , 1 6 . 2 8 3 
t e t r a m m i n o e h r o m a t o , 1 1 . 28O 
t e t r t w n m i n o d i t h i o n a t e , 1 0 . 5 9 2 

• t e t r a r a m i n o h e x a i o d i d e , 4 . 5 8 2 
t e t r a m m i n o i o d i d e , 4 . 5 8 2 
t o t r a m m i n o i w r m a n g a n a t e , 1 2 . 3 3 5 

- — t e t r a m m i n o s u l p h a t e , 4 . 6 3 5 
_____ d i h y d r a t e d , 4 . 6 3 5 
— t e t r a h y d r a t e d , 4 . 6 3 5 

t e t r a n i t r i t o p l a t i n i t e , 8 . 52O 
—-— t e t r a p y i ' i d i n o t e t r a t h i o n a t e , 1 0 . 6 1 9 

- -- t t> tras tannido , 7. 3 7 6 
t e t r a t h i o n a t o , 1 0 . 6Ji) 
t h a l l i u m n i c k e l n i t r i t e , 8 . 5 1 2 

v o l t a i t o . 1 4 . 3 5 3 
t h a l l o u s c h l o r i d e , 5 . 4 4 1 

s u l p h i t e , 1 0 . 3U2 
t h i o c a r b o n a t e , 6 . 127 
t h i o h y p o p h o s p h a t o , 8 . 1 0 6 3 

- --- t h i o p h o s p h a t e , 8 . 1 0 6 5 
t h i o p y r o p h o s p h a t e , 8 . 107O 
t h i o s u l p h a t e , 1 0 . 5 4 6 

- - t r i a m m i n o b r o m i d c , 4 . 57 1 
t r i a m m i n o c h l o r i d c , 4 . 5 5 0 
t n a r s e n a t o t o t i ' a v a n a d a t c , 9 . 2Ol 
t r i a r s e n i d e , 9 . 67 
t r i c h r o m a i o , 1 1 . 351 

- — t r i d e c a p e r m a n g a n i t o , 1 2 . 2 7 8 
t r i h y d r o x y l a m i n e i o d i d e , 4 . 5 8 2 
tnmoreur ic t o c t o i o d i d o , 4 . 941 

— t r i o x y b i s c h r o m a t o , 1 1 . 28() 
t r i o x y d i n i t r a t e , 4 . 6 5 5 

o o t o h y d r a t e d , 4 . 6 5 5 
t r i o x y s u l p h a r s e n a t e , 9 . 3 2 9 
t r i p h o s p h a t e , 4 . 6 6 4 
t r i s o d i u m t e t r a t h i o s u l p h a t e , 1 0 . 5 4 7 

—— • h e x a h y d r a t e , 1 0 . 5 4 7 
t r i h y d r a t e d , 1 0 . 5 4 7 

— t r i t e r o h e x a v a n a d a t e , 9 . 7 7 4 
—-— t r i t h i o p h o t t p h a t e , 8 . 1 0 6 7 

t r i t u n g s t a t e , 1 1 . 8 1 1 
t u n g s t a t e . 1 1 . 7 8 8 
u l t r a m a r i n e , 6 . 59O 
u r a n a t e , 1 2 . 6 4 
u r a n y l n i t r a t e , 1 2 . 127 
y e l l o w , 4 . 5 9 3 
z i n c a l l o y s , 4 . 6 8 8 

d i h y d r o m o t a s i l i c a t c , 6 . 4 4 5 
s p a r , 4 . 6 4 3 

( l i i ) o a d m i u m g o l d s t a n n i d e , 7 . 3 8 4 
p o t a s s i u m s u l p h a t e , 4 . 6 3 8 

C a d m i u m g e l b , 4 . 5 9 3 
C a d m o u s c h l o r i d e , 4 . 5 4 8 
Csedi te , 1 4 . 5 4 2 
Caelest ine , 7 . 8 9 6 
C s e s a m m o m u i n , 8 . 2 4 6 
Cassia a l u m , 5 . 3 4 5 

f e l spar , 6 . 6 6 2 , 6 6 8 
ga l l i c a l u m , 5 . 3 8 5 
i n d i u m a l u m , 5 . 4 0 4 

C s e s i o j a n o s i t e , 1 4 . 3 4 3 
Caesium a c o t y l e n e c a r b i d e , 5 . 8 4 9 

a l u m i n i u m s e l e n a t e , 1 0 . 8 6 9 
s u l p h a t e , 5 . 3 4 5 

a m a l g a m s , 4 . 1 0 1 5 
a m i d e , 8 . 2 5 3 
a m m i n e , 8 . 2 4 6 

I N D E X 
Caes ium a m m o n i u m cis - d i s u l p h i t o t e t r a m -

m i n o c o b a l t a t e , 1 0 . 3 1 7 
a n h y d r o - i o d a t e , 2 . 3 3 8 
a q u o e h l o r o p e n r i d i t e , 1 5 . 7 6 5 
a r g e n t o i o d i d e s , 8 . 4 3 3 
a t . w t . , 2 . 4 7 0 

— a z i d e , 8 . 3 4 8 
a z i d o d i t h i o c a r b o n a t e , 8 . 3 3 8 
b a r i u m n i c k e l n i t r i t e , 8 . 5 1 2 
b i s m u t h n i t r a t e , 9 . 7 1 0 

n i t r i t e , 8 . 4 9 9 
t h i o s u l p h a t e , 1 0 . 6 5 4 

b r o m i d e , 2 . 5 7 7 
p r o p e r t i e s , c h e m i c a l , 2 . 5 8 6 

p h y s i c a l , 2 . 5 7 7 
b r o m o a r s e n i t e , 9 . 2 5 6 
b r o m o a u r a t e , 3 . 6 0 7 
b r o m o c u p r a t e s , 3 . 2OO 
b r o m o i o d i d e , 2 . 61O 
b r o m o i r i d a t e , 1 5 . 7 7 6 
b r o m o p a l l a d a t e , 1 5 . 6 7 8 
b r o m o p a l l a d i t o , 1 5 . 6 7 7 
b r o m o p e r r u t h e n i t o , 1 5 . 5 3 8 

- — - b r o m o p l a t i n a t e , 1 6 . 3 7 8 
- b r o m o s m a t e , 1 5 . 7 2 4 

b r o m o s t a n n a t e , 7 . 4 5 6 
c a d m i u m p e n t a b r o m i d e , 4 . 5 7 2 

—— p o n t a i o d i d e , 4 . 5 8 3 
s e l e n a t e , 1 0 . 8 6 8 
t e t r a b r o n u d e , 4 . 5 7 2 

—— t e t r a c h l o r i d e , 4 . 5 5 8 
t e t r a i o d i d e , 4 . 5 8 3 
t r i b r o m i d o , 4 . 5 7 2 

c a l c i u m t e t r a c h l o r i d e , 3 . 7 1 9 
t r i s u l p h a t e , 3 . 8 1 0 , 8 1 1 

c a r b i d e , 5 . 8 4 7 
c a r b o n a t e , 2 . 7 2 5 

p r o p e r t i e s , c h e m i c a l , 2 . 7 6 7 
p h y s i c a l , 2 . 7 4 7 

c a r n o l l i t e , 4 . 3 0 8 
eer i e n i t r a t e , 5 . 6 7 3 

— c e r o u s n i t r a t e , 5 . 6 7 1 
- —— c h l o r a t e , 2 . 3 2 6 

c h l o r i d e , m o l . w t . , 2 . 5 5 5 
p r e p a r a t i o n , 2 . 5 2 8 
p r o p e r t i e s , c h e m i c a l , 2 . 5 5 2 

p h y s i c a l , 2 . 5 2 9 
c h l o r o a l u m i n a t e , 5 . 3 2 2 
c h l o r o a q u o p o r r u t h e n i t e , 1 5 . 5 3 2 
e h l o r o a r s e n i t e , 9 . 2 5 6 
c h l o r o a u r a t e s , 3 . 5 9 4 
c h l o r o b r o m i d e s , 2 . 5 8 8 

—_— c h l o r o b r o m o p l u m b i t e , 7 . 7 5 3 
c h l o r o i o d i d e , 2 . 6 1 0 , 6 1 1 
c h l o r o i r i d a t e , 1 5 . 7 6 9 
c h l o r o p a l l a d a t e , 1 5 . 6 7 2 
c h l o r o p a l l a d i t e , 1 5 . 6 6 9 
c h l o r o p o r i r i d i t e , 1 5 . 7 6 4 
e h l o r o p e r p a l l a d a t e , 1 5 . 6 7 1 
c h l o r o p e r r u t h e n i t e , 1 5 . 5 3 1 
c h l o r o p l a t i n a t e , 1 6 . 3 2 4 
c h l o r o p l a t i n i t e , 1 6 . 2 8 0 
c h l o r o p l a t i n o s a t e , 1 6 . 2 8 6 
o h l o r o p l u m b a t e , 7 . 7 3 5 
c h l o r o r h e n a t e , 1 2 . 4 7 9 
c h l o r o r u t h e n a t e , 1 5 . 5 3 5 
c h l o r o r u t h e n i t e , 1 5 . 5 2 5 

• c h l o r o s c a n d a t e , 5 . 49O 
c h l o r o s m a t e , 1 5 . 7 1 9 
c h l o r o s t a n n a t e , 7 . 4 4 9 
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Caes ium c h l o r o t i t a n i t o , 7 . 77 
c h r o m a t e , 1 1 . 2 5 9 
c h r o m i c s e l e n a t e , 1 0 . 8 7 6 

• chrorn ium. o x y p e n t a c h l o r i d o , 1 1 . 3 9 1 
p e n t a c h l o r i d e , 1 1 . 4 1 9 

m o n o h y d r a t e , 1 1 . 4 1 9 
— t e t r a h y d r a t e , 1 1 . 4 1 9 

s u l p h a t e , 1 1 . 4 6 3 
t e t r a c h l o r i d e , 1 1 . 4 1 9 

c h r o m o u s s u l p h a t e , 1 1 . 4 3 5 
c o b a l t a m m i n o t e t r a c h l o r i d e s , 1 4 . 6 3 9 

s e l e n a t e , 1 0 . 8 8 5 
c o b a l t i c d i s u l p h a t e , 1 4 . 7 8 9 

h e x a n i t r i t e , 8 . 5 0 3 
c o b a l t o u s c h r o m a t e , 1 1 . 3 1 2 

d i s u l p h a t e , 1 4 . 7 7 8 
h e x a h y d r a t e , 1 4 . 7 7 8 
p e n t a b r o m i d e , 1 4 . 7 1 8 
p e n t a c h l o r i d e , 1 4 . 6 3 9 
t e t r a b r o m i d e , 1 4 . 7 1 8 
t e t r a c h l o r i d e , 1 4 . 6 3 9 
t e t r a i o d i d e , 1 4 . 7 4 1 
t r i c h l o r i d e , 1 4 . 6 3 9 

c o p p e r l e a d h e x a n i t r i t e , 8 . 5OO 
s e l e n a t e , 1 0 . 86() 

c u p r o u s d i t h i o s u l p h a t o , 1 0 . 5 3 5 
d e c a f l u o t r i a n t i m o n i t e , 9 . 4 6 5 
d o c a m e r c u r i d e , 4 . 1 0 1 5 
d i a r s o n o e r m e a b r o m i d e , 9 . 2 4 8 
d i a r s e n o o n i i e a i o d i d e , 9 . 2 5 4 
d i c h r o i r i a t e , 1 1 . 3 3 9 
d i f l u o p o r o s m a t e , 1 5 . 7 1 3 
d i h y d r o a r s e n a t o t r j m o l y b d a t e , 9 . 2 0 8 
d i h y d r o r t h o p h o s p h a t o , 2 . 8 5 8 

- — d i i o d o d i n i t r i t o p l a t i n i t e , 8 . 5 2 2 
d i m o r c u r i c p e n t a i o d i d e , 4 . 9 3 4 
d i u i e r c u n d e , 4 . 1 0 1 5 
d i o x i d e , 2 . 4 8 7 
d i p h o s p h a t e , 2 . 8 6 2 

-- — d i s u l p h a t o a l u r n i n a t e , 5 . 3 4 5 
d i H V i l p h a t o c h r o m i a t o , 1 1 . 4 6 3 
d i s u l p h a t o c u p r a t e , 3 . 2 5 7 
d i s u l p h a t o i n d a t e , 5 . 4 0 4 
d i s u l p h a t o v a n a d i t o , 9 . 8 2 1 
d i s u l p h i d e , 2 . 6 3 1 . 6 3 2 
d i t h i o n a t e , 1 0 . 5 8 6 

h e m i h y d r a t e , 1 0 . 5 8 6 
d i v a n a d y l t e t r a s u l p h i t e , 1 0 . 3 0 5 
d o d e e a c h l o r o a n t i m o n i t o a n t i m o n a t e , 9 . 

4 9 2 
d o d e e a m o r e u r i d e , 4 . 1 0 1 5 
e n n e a b r o m o d i p o r r h o d a t e , 1 5 . 5 8 1 
e n n e a b r o m o d i t h a l l a t e , 5 . 4 5 3 
e n n e a c h l o r o d i a n t i m o n i t e , 9 . 4 8 1 
e n n e a c h l o r o d i a r s e n i t e , 9 . 2 4 4 
e n n e a c h l o i ' o d i b i s m u t h i t e , 9 . 6 6 7 
o n n o a c h l o r o d i t h a l l a t o , 5 . 4 4 6 
e n n e a i o d o d i a n t i m o m t e , 9 . 5 0 2 

• e n n e a i o d o d i b i s m u t h i t e , 9 . 6 7 7 
e n n e a n i t r i t o d i b i s m u t h i t e , 8 . 4 9 9 
f e r r a t e , 1 8 . 9 3 4 
ferr ic a l u m , 1 4 . 3 4 5 

o h l o r o b r o m i d e , 1 4 . 77 
d e c a c h l o r i d e , 1 4 . 1 0 3 
d i c h l o r o t r i b r o m i d e , 1 4 . 1 2 5 
d i s u l p h a t e , 1 4 . 3 4 5 
d o d e c a c h l o r i d e , 1 4 . 1 0 3 
h e x a c h l o r i d e , 1 4 . 1 0 3 
o c t o c h l o r i d e , 1 4 . 1 0 3 
p e n t a b r o m i d e , 1 4 . 1 2 5 

C a e s i u m ferr ic p e n t a c h l o r i d e , 1 4 . 1 0 3 
s e l e n a t e , 1 0 . 8 8 2 
t e t r a b r o m i d e , 1 4 . 1 2 5 
t e t rach lox - ido , 1 4 . 1 0 3 

- t r i c h l o r o d i b r o m i d e , 1 4 . 1 2 5 
f e r r i t e , 1 3 . 9 0 6 
f e r r o h e p t a n i t r o s y l t r i s u l p h i d e , 8 . 4 4 1 
f e r r o u s s e l e n a t e , 1 0 . 8 8 1 

_ s u l p h a t e , 1 4 . 2 9 3 
. t e t r a c h l o r i d e , 1 4 . 3 2 

t r i c h l o r i d e , 1 4 . 3 2 
fluoborate, 5 . 1 2 7 
fluogermanate, 7 . 2 6 9 
f l u o r i d e , 2 . 5 1 2 
fluoroperiodates, 2 . 4 1 7 
f l u o r o p h o s p h a t e , 2 . 8 5 1 
f l u o s i l i c a t e , 6 . 9 4 7 
f l u o s t a n n a t e , 7 . 4 2 3 
f h i o s u l p h o n a t o , 1 0 . 6 8 5 

- — fluotitanate, 7 . 7 2 
f i u o z i r c o n a t o , 7 . 141 
g a l l i u m s e l e n a t e , 1 0 . 8 7 0 
h e m i m e r c u r i d e , 4 . I O i n 
h e m i p c n t a p h o s p h i d o , 8 . 8 3 5 

- - — h e n a d e c a c h l o r o p e n t a m e r c u r i a t e , 4 . 8 5 9 
-—— h e p t a c h l o r o d i c u p r a t e , 3 . 1 8 9 

h e p t a f l u o c o l u m b a t c , 9 . 8 7 2 
h e p t a f l u o d i a n t i m o n i t o , 9 . 4 6 5 
h o p t a f l u o t a n t a l a t e , 9 . 9 1 7 
h e p t a f i u o c o l u m b a t e , 9 . 8 7 2 
h e p t a f l u o d i a n t i m o n i t e , 9 . 4 6 5 
h e p t a f l u o t a n t a l a t e , 9 . 9 1 7 
h o x a b o r a t o , 5 . 7 8 

- h e x a b r o m o h y p o a n t i m o n a t o , 9 . 4 9 6 
h e x a b r o m o i r i d a t o , 1 5 . 7 7 7 
h o x a b r o m o p l u m b i t e , 7 . 7 5 2 

- h e x a b r o m o s e l o n a t e , 1 0 . 9Ol 
h e x a b r o m o t e l l u n t e , 1 1 . 1 0 5 
h e x a o h l o r o b i s m u t h i t o , 9 . 6 6 7 
h e x a e h l o r o f o r r a t e , 1 4 . 1 0 3 
h e x a c h l o r o h y p o a n t i m o n a t e , 9 . 4 8 5 

— h e x a e h l o r o i n d a t e , 5 . 4OO 
- - h e x a c h l o r o l a n t h a n a t o , 5 . 6 4 2 

h e x a c h l o r o p l u m b i t e , 7 . 73O 
h e x a c h l o r o t e l l u r i t e , 1 1 . 1()2 

- - — h e x a e h l o r o t h a i l a t e m o n o h y d r a t e d , 5 . 
4 4 6 

h e x a d o c a m o l y b d a t e , 1 1 . 6()3 
- - — h e x a f m o a l u m i n a t e , 5 . 3 0 7 

h e x a f l u o c o l u m b a t e , 9 . 8 7 2 
h e x a f l u o p l u m b a t o , 7 . 7 0 5 
h e x a f l u o t a i x t a l a t e , 9 . 9 1 6 

— — h e x a h y d r o a r s e n a t o c t o c l c c a i n o l y b d a t e , 
9 . 211 

h e x a i o d o t e l l u r i t e , 1 1 . 1<>6 
h o x a m o r c u r i d e , 4 . 1OJ 5 
h o x a s u l p h i d c , 2 . 6 3 1 , 64O 
h i s t o r y , 2 . 4 2 2 
h y d r o c a r b o n a t e , 2 . 7 7 4 
h y d r o n i t r a t e , 2 . 821 

- — — h y d r o r t h o p h o s p h a t e , 2 . 8 5 1 
h y d r o s e l e n a t e , 1 0 . 8 5 7 
h y d r o s o l e n i t e , 10 - 8 2 3 
h y d r o s u l p h i d e , 2 . 6 4 2 
h y d r o s u l p h i t o , 1 0 . 2 7 0 
h y d r o t e l l u r a t e , 1 1 . 9 2 
h y d r o x i d e , 2 . 4 9 5 

p r o p e r t i e s , 2 . 5OO 
h y d r o x y f i u o d i t h i o n a t e , 1 0 . 5 9 9 
h y d r o x y p e n t a c h l o r o s m a t e , 1 5 . 72O 
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Caesium hydroxypercwmate, 15. 713 
hydroxytetrafiuoride, 9. 504 
Jhydrosulphite, 10. J 82 
icosifluotantalate, 9. 918 
iodato, 2. 333 
iodato-pci-iodate, 2. 408 

— — iodide, 2. 596 
properties, physical, 2. 605 

_ . _ chemical, 2. 598 
— — iodoarsenite, 9. 257 
——•— iodoplatinate, 16. 39O 
——— iodostannato, 7. 463 
— —— indium disulphato, 15. 785 
— -— lanthanum (hexa) honasulphato, 5. 658 
_- nitrate, 5. 671 

lead dithiosulphate, 10. 552 
_ — trithiosulphate, 10. 552 

lithium alloys, 2. 481 
magnesium bromide, 4. 315 

— carbonate, 4. 37O 
ehlorido, 4. 308 
ehromate, 11. 277 
perothoeolumbate, 9. 870 
Helena to, 10. 864 
sulphate, 4. 34O 
thiosulphate, 10. 545 

— — matigaitato, 12. 287 
manganic alum, 12. 43O 

pentachloride, 12. 379 
— - tetraoosihydrate, 12. 430 

__ _ tetrasulphate, 12. 43O 
inanganoiis disulphate, 12. 421 

— selenato, 10. 879 
tetrachloride, 12. 368 

— dihydrato, 12. 368 
trichloride, 12. 368 

— mercuric bromodiiodide, 4. 935 
— chlorodecabromide, 4. 893 

chlorodibromido, 4. 893 
_ di bromodi iodide, 4. 934 

— <iiehlorodibromide, 4. 893 
— dichlorodiiodide, 4. 935 

. _ _ nitrate, 4. 997 
_ octoiodido, 4. 934 

— -——- pentabromide, 4. 893 
pentaiodide, 4. 934 

. _ totrabromide, 4. 893 

. totraiodido, 4. 934 
tribromide, 4. 893 

_ tnbromodiiodide, 4. 934 
— triehlorodibromidf, 4. 893 
_ trnodide, 4. 934 

metaehloroantimonate, 9. 491 
metaphosphate, 2. 867 

• metasilieate, 6. 335 
meta vanadate, 9. 766 

1 1 . 
molybdate, 11. 558 
molybdenum dioxytetrachloride, 

632 
- — dioxy trichloride, 11. 632 
_ . hexachloride, 11. 622 

pentabromide, 11. 635 
pentachloride, 11. 622 

molybdonyl pentabromide, 11. 637 
— pentachloride, 11. 63O 
• monofiuotrihydrorthophosphate, 8. 

998 
monomercuride, 4. 1Ol5 
monosulphide, 2. 622 

hydrated, 2. 624 

CBesium monosulphide properties, chemical, 
2. 627 

physical, 2. 624 
monoxide, 2. 486 
neodymium sulphate, 5. 658 
nickel amminotrichloride, 15. 419 

ehromate, 11. 313 
iodide, 15. 433 
nitritobismuthite, 8. 513 
selenate, 10. 889 

— tribromide, 15. 429 
trichloride, 15. 419 

nickelous di sulphate, 15. 472 
hexahydrate, 15. 472 

nitrate, 2. 802 
properties chemical, 2. 820 

physical, 2. 808 
— nitratoplumbite, 7. 866 

nitride, 8. 99 
nitrite, 8. 479 
nitroxylchloroperruthenite, 15. 532 

dihydrate, 15. 532 
nitrosylehlororuthenate, 15. 537 

dihydrate, 15. 537 
octofluotitanate, 7. 72 
octomolybdate, 11. 596 
octosulphate, 10. 448 

- — — orthododecacolumbate, 9. 865 
orthododocatantalato, 9. 9Ol 
orthohexaeolumbate, 9. 864 
orthohexatantalato, 9. 902 
orthopertantalato, 9. 914 
orthophosphate, normal, 2. 847 

properties, chemical, 2. 849 
physical, 2. 848 

osmiamate, 15. 728 
oxypentabromocolumbate, 9. 88O 
oxypentachlorocolumbate, 9. 879 
oxypontachlorotungstate, 11. 849 
oxypentafluocolumbate, 9. 874 
paramolybdate, 11. 586 
paratotrarsenate, 9. 155 
pentabromide, 2. 588 
pentabromoferrato, 14. 1 25 
pentabromoindate monohydrated, 5. 

4Ol 
pentabromoperrhodite, 15. 581 

— pentabromotungstitc, 11. 854 
pentachloroaquoperrhodite, 15. 578 

- pentaehlorocuprite, 8. 163 
pentaehlorodimercuriate, 4. 859 
pentachlorodiplumbite, 7. 73O, 752 
pentachloroferrate, 14. 103 

——— pentachlorohydrazinoiridato, 15. 763 
-•• pentachloroindate monohydrated, 5. 

4OO 
pentachloromercuriate, 4. 859 
pentachloroporrhodite, 15. 578 
pentachloropyridinoiridate, 15. 768 
pentochlorothallate, 5. 446 

— hydrated, 5. 446 
— pentaeosifiuoheptantimonite, 9. 465 
- - pentafluoantimonite, 9. 465 
— pentafluotellurite, 11. 98 
— pentafluozirconato, 7. 14O 
— pentaiodide, 2. 61O 
— pentaiodoatannite, 7. 460 
— pentamolybdatodisulphite, 10. 307 
— pentasulphide, 2. 631, 638 
— perborate, 5. 119 
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Caes ium p e r c a r b o n a t e , 6 . 8 4 
p e r c h l o r a t e , 2 . 3 9 5 

— p e r d e c a m o l y b d a t e , 1 1 . 6 0 9 
p e r d i s u l p h o m o l y b d a t e , 1 1 . 6 5 4 
p e r d o d e c a t u n g s t a t e , 1 1 . 8 3 6 

— p e r i o d a t e s , 2 . 4 0 8 
p e r m a n g a n a t e , 1 2 . 3 3 1 
p e r o r t h o c o l u m b a t e , 9 . 87O 
p e r p a r a t u n g s t a t e , 1 1 . 8 3 6 
p e r r h e n a t e , 1 2 . 4 7 6 
p e r s u l p h a t e , 1 0 . 4 7 7 
p e r t e t r a m o l y b d a t e , 1 1 . 6 0 9 
p h o s p h a t o h e p t a d e c a m o l y b d a t o , H . 

6 6 7 
p b o B p h a t o t r i m o l y b d a t e , 1 1 . 6 6 7 
p h o s p h i d e , 8 . 8 3 5 
p o t a s s i u m a l l o y s , 2 . 4 8 1 

" ~~ p r a s e o d y m i u m s u l p h a t e , 5 . 6 5 8 
p r e p a r a t i o n , 2 . 4 4 9 
p r o p e r t i e s , c h e m i c a l , 2 . 4 6 8 

p h y s i c a l , 2 . 4 5 1 
• p y r i d i n e p e n t a c h l o r o p l a t i T i a t o , 1 6 . 3 1 2 , 

3 2 4 
p y r i d i n e t r i c h l o r o p l a t i n i t o , 1 6 . 2 7 4 

-- — p y r o p h o s p h a t e , 2 . 8 6 2 
p y r o s u l p h a t e , 1 0 . 4 4 6 
r h o d i u m a l u m , 1 5 . 5 8 8 

d i s u l p h i d o , 1 5 . 5 8 8 
d i h y d r a t o , 1 5 . 5 8 8 

__ d o d e c a h y d r a t e , 1 5 . 5 8 8 
___ . h c x a h y d r a t e , 1 5 . 5 8 8 

- t e t r a h y d r a t o , 1 5 - 5 8 8 
- — r u t h e n a t e , 1 5 . 5 1 8 

m o n o h y d r a t e , 1 5 . 5 1 8 
s a l t s e x t r a c t i o n , 2 . 4 4 2 , 4 4 4 
s o l e n a t e , 1 0 . 8 5 7 

— s o l e n a t o a l u m i n a t e , 1 0 . 8 6 9 
s e l e n a t o c h r o m a t o , 1 0 . 8 7 6 
s e l o n a t o f e r r a t e , 1 0 . 8 8 2 

- s e l e n i t o , 1 0 . 8 2 3 
s o l e n o s u l p h a t e , 1 0 . 9 2 5 
s o l e n o t r i t h i o n a t e , 1 0 . 9 2 8 
s i l v e r c h l o r i d e , 3 . 4 0 4 

e h l o r o a u r a t e , S. 5 9 5 
c o b a l t i c h e x a n i t r i t e s , 8 . 5 0 4 
n i t r a t e , 3 . 4 8 1 
n i t r i t e , 8 . 4 8 4 
t r i t h i o s u l p h a t e , 1 0 . 5 3 9 

s t r o n t i u m e n n e a c h l o r i d o , 3 . 7 1 9 
s u b c h l o r i d e , 2 . 5 3 0 
s u b o x i d e , 2 . 4 8 6 
s u l p h a t e , p r e p a r a t i o n , 2 . 6 6 0 

. p r o p e r t i e s , c h e m i c a l , 2 . 6 7 2 
p h y s i c a l , 2 . 66O 

s u l p h i t e , 1 0 . 2 7 0 
s u l p h o m o l y b d a t e , 1 1 . 6 5 2 
s u l p h o n i o d i d e , 2 . 6 0 7 
s y n g e r i t e , 8 . 8 1 1 
t e t r a b r o m o f e r r a t o , 1 4 . 1 2 5 
t e t r a b r o m o p l u m b i t e , 7 . 7 5 2 
t e t r a b r o m o t h a l l a t e , 5 . 4 5 3 
t e t r a c h l o r o c e r a t e , 5 . 64O 
t e t r a c h l o r o c u p r a t e , 8 . 1 8 8 
t e t r a c h l o r o c u p r i t e , 3 . 1 6 3 
t e t r a c h l o r o d i o x y r u t h e n a t e , 1 5 . 5 3 5 
t e t r a c h l o r o f e r r a t e , 1 4 . 1 0 3 

•- t e t r a c h l o r o f e r r i t o , 1 4 . 3 2 
t e t r a c h l o r o m e r c u r i a t e , 4 . 8 5 9 
t e t r a c h l o r o p l u m b i t e , 7 . 7 3 0 
t o t r a d e c a f l u o t r i z i r e o n a t e , 7 . 141 

I Ctes iura t o t r a f l u o a n t i m o n i t e , 9 . 4 6 5 
t e t r a i o d o t h a l l a t o , 5 . 4 6 1 
t e t r a m e r c u r i d e , 4 . 1 0 1 5 
t e t r a m o l y b d a t e , 1 1 . 5 9 3 

d i h y d r a t o , 1 1 . 5 9 3 
t r i h y d r a t o , 1 1 . 5 9 3 

t e t r a n i t r i t o d i a m m i n o c o b a l t i a t e , 8 . 5 1 0 
t e t r a n i t r i t o p l a t i n i t e , 8 . 5 1 9 
t e t r a s u l p h i d e , 2 . 6 3 1 , 6 3 4 
t e t r a s u l p h o c u p r a t o , 3 . 2 2 8 
t e t r a s u l p h u r y l i o d i d e , 1 0 . 6 9 1 

— t e t r a t h i o n a t e , 1 0 . 6 1 8 
t e t r o x i d e , 2 . 4 8 5 , 4 9 1 
t h a l l i c d i s u l p h a t e , 5 . 47O 
t h a l l o u s c h l o r i d e s , 5 . 4 4 1 
t h i o s u l p h a t e , 1 0 . 5 2 9 
t h o r i u m f l u o r i d o , 7 . 2 2 8 

h o x a c h l o r i d o , 7 . 2 3 5 
d o d e c a h y d r a t e , 7 . 2 3 6 
h e n a h y d r a t e , 7 . 2 3 5 

_ _— o c t o h y d r a t e , 7 . 2 3 5 
h e x a n i t r a t e , 7 . 2 5 1 
o c t o c h l o r i d c , 7 . 2 3 5 
t r i s n l p h a t e , 7 . 24 7 

t i t a n o u s a l u m , 7 . 9 3 
p e n t a c h l o r j d c , 7 . 77 

t r i b r o m i d e , 2 . 5 8 7 
t r i b r o m o p l u m b i t o , 7 . 7 5 2 
t r i c h l o r o c u p r a t e , 3 . 189 
t r i ch lox -ocupr i t e , 3 . 1 6 3 
t r i c h l o r o p l u m b i t o , 7 . 73O 
t r i c h l o r o f e r r i t e , 1 4 . 3 2 
t r i c h l o r o m e r c u r i a t e , 4 . 8 5 9 

- - — t r i c h l o r o s t a n m t e , 7 . 4 3 3 
— t r i c h r o m a t e , 1 1 . 35O 
— t r i d e c a b r o m o d i a n t i m o n a t o , 9 . 4 9 7 

t r i h y d r o d i s e l o m t o , 1 0 . 8 2 3 
- — t r i i o d i d e , 2 . 6 0 9 

t r i i o d o p l u m b i t o , 7 . 7 7 5 
t r i i o d o s t a n n i t e , 7 . 46O 

._ t r i o x i d e , 2 . 4 8 5 , 4 9 1 
t r i m o l y b d a t e , 1 1 . 5 8 9 
t r i m o l y b d e n u m d i o x y h o p t a e h l o r i d o , 

1 1 . 6 3 2 
t r i o x y t e t r a f l u o i > e r m o l y b d a t c , 1 1 . 6 1 5 
t r i s u l p h a t o p l u m b a t o , 7 . 8 2 4 
t r i s u l p h i d e , 2 . 6 3 1 , 6 3 4 
t r i s u l p h u r y l i o d i d e , IO. 69O 
t r i t h i o n a t o , 1 0 . 6()8 
t u n g s t e n e n n o a e h l o r i d e , 1 1 . 8 4 2 
u r a n o u s h e x a c h l o r i d e , 1 2 . 8 3 
x iranyl c h l o r i d e , 1 2 . 17 

d i B i i l p h a t e , 1 2 . H O 
s u l p h a t e , 1 2 . 17 
t e t r a c h l o r i d e , 1 2 . 9 0 

I t r i n i t r a t e , 1 2 . 126 
I v a n a d o u s s u l p h a t e , 9 . 8 2 1 

. z i n c p o n t a b r o m i d e , 4 . 5 7 2 
p e n t a c h l o r i d e , 4 . 5 5 7 
p e n t a i o d i d e , 4 . 5 8 3 
s e l e n a t e , 1 0 . 8 6 7 
s u l p h a t e , 4 . 6 3 8 

h o x a h y d r a t e d , 4 . 6 3 8 
I t e t r a b r o m i d e , 4 . 5 7 2 

t e t r a i o d i d e , 4 . 5 8 3 
z i r c o n i u m t r i o x y d i s u l p h a t e , 7 . 158 

( o c t o ) c i e s i u m s i l i c o d o d e c a t u n g s t a t e , 6 . 8 7 7 
C a g a m i t e , 4 . 6 4 6 
C a h n i t e , 9 . 1 8 5 
C a i l l e t e t a n d M a t h o a s ' l a w , 1 . 169 
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C a i n o s i t e , 5 . 5 1 4 
CaI, 1 1 . 6 7 3 
C a l a o m , 4 . 4 0 2 , 4 0 8 
C a l a i t o , 8- 7 3 3 
C a l a m i n e , 4 . 4 0 8 , 6 4 2 ; 6 . 4 4 2 ; 1 2 . 15O 

e l e c t r i c , 4 . 6 4 3 ; 6 . 4 4 2 
g r e e n , 4 . 4 0 8 

C a l a m i t e , 6. 4 0 4 
C a l a v e r i t e , 3 . 4 9 4 ; 1 1 . 2 , 4 8 
C a l c a r e o u s gaH, 6 . 2 

i r o n ore , 1 4 . 3 5 5 
s i n t e r , 3 . 8 1 4 

C a l c a r i a s u l p h u r a t o s t i b i a t a , 9 . 5 7 4 
CaI car iu m s p a turn , 6. 7 6 6 
C a l c a r o n i , 1 0 . 14 
Calc i i h y p o j j h o s p h i s , 8 . 88<) 
C a l c i m a g n i t e , 3 . 8 1 4 
C a l c i m a n g i t e , 1 2 . 149 
C a l c i n a t i o n , 1 . 55, 6 8 
C a l c i n e r s , B r u n t o n ' s , 7. 2 8 7 

Oxland'H, 7. 2 8 7 
Calc io forr i te , 3 . 6 2 3 ; 8 . 7 3 3 ; 1 2 . 5 2 9 ; 1 4 . 

4 1 1 
C a l c i o m a l a c h i t e , 3 . 2 7 4 
( U i l c i o p a h g o r s c i t e . 6 . 8 2 5 
C a l c i o s t r o n t i a n i t e , 3 . 6 2 2 , 8 3 4 
Cal<-iothorito, 5 . 5 1 4 
C a l c i o v o l b o r t h i t c , 9 . 7 1 5 
C a l c i o v o r b o r U i i t e , 9 . 767 
C a h i t e , 3 . 6 2 2 , 8 1 4 ; 5 . 5 3 0 ; 7 . 8 9 6 ; 1 2 . 2 6 7 
—— - d o l o m i t i c . 3 . 8 1 4 

X - r a d i o g r a m , 1 . 641 
C a l c i u m , a c t i o n o n -water, 1 . 135 
— a l u w i i n a t e s , 5 . 29O 
- -— a l u m i n a t o f e r r i t e , 1 3 . 9 2 0 
-- — a l u m i n i u m a l l o y s , 5 . 2 3 4 
- — a l u m m o d i o r t l i o s i l i c a t o , 6 . 6 9 7 

— — _ h e m i p o n t a h y d r a t e d , 6 . 7IO 
t e t r a h y d r a t o d , 6 . 7 1 2 

— c a r b o n a t e , 5 . 3 5 9 
< l e c a h y d r o x y t r i a r s e n a t o , 9 . 187 

- - — ferric c h r o m i u m s i l i c a t e , 6 . 8 6 6 
o x y p h o s p h a t o , 1 4 . 41 1 

—— p h o s p h a t e . 5- 37O 
-- - —-— s u l p h a t e p h o s p h a t e , 5 . 37O 

-—— t o t r a h y d r o m e t a s i l i c a t e , 6. 7 0 8 
a m a l g a m s , 4 . 1032 

~ - a m i d e , 8 . 2 5 9 
a m i d o s u l p h o n a t c , 8 . 6 4 2 
a m m o n i u m a r s e n a t e , 9 . 172 

c h r o m a t e , 1 1 . 27O 
d i m e t a p h o s p h a t e , 3 . 8 9 4 

— d i s u l p h a t e , 3 . 8 1 2 
h o x a s u l p h a t e , 3 . 8 1 2 

_ _ h y d r o x y n i t r i l o d i s u l p h o n a t e , 8 . 
6 7 7 

— i m i d o d i s u l p h o n a t e , 8 . 6 5 4 
— n i c k e l n i t r i t e , 8 . 511 

p a r a m o l y b d a t e , 1 1 . 5 8 6 
p h o s p h a t e , 3 . 8 7 8 
p h o s p h a t o h e m i h e p t a t u n g s t a t e , 

1 1 . 8 7 3 
t r i s u l p h a t e , 3 . 8 1 1 

a n a l y t i c a l r e a c t i o n s , 3 . 621 
a n t i m o n i o u s t h i o s u l p h a t e , 1 0 . 5 5 3 
a n t i m o n i t e , 9 . 4 3 2 
a n t i m o n y a l l o y s , 9 . 4 0 5 

s u l p h a t e , 9 . 5 8 3 
a r g e n t i d e , 4 . 6 8 5 

— a r s e n a t e , 9 . 1 6 6 

C a l c i u m a r s e n a t e c o l l o i d a l , 9 . 1 67 
a r s e n a t o t r i m o l y b d a t e , 9 . 2 0 9 
a r s e n i d e , 9 . 6 5 
a t o m , 4 . 175 
a t o m i c w t . , 3 . 6 4 6 
a u r a t e , 3 . 5 8 4 
a u t u n i t e , 1 2 . 1 3 5 
as&ide, 8 1 . 3 4 9 
b a r i u m c a r b o n a t e , 3 . 8 4 6 

— c h r o m a t e , 1 1 . 2 7 4 
l e a d f l u o b o r y l d i o r t h o t r i s i l i c a t e , 

6 . 89O 
m e t a s i h c a t e , 6 . 3 7 2 
s o d i u m c a r b o n a t e , 3 . 8 4 6 

p o t a s s i u m c a r b o n a t e , 3 . 8 4 6 
s t r o n t i u m c a r b o n a t e , 3 . 8 4 0 

h o x a c h l o r i d e , 3 . 72O 
s u l p h a t o f l u o r i d e , 3 . 8 1 3 
t e t r a c h l o r i d e , 3 . 72O 

b e r y l l u m f l u o - o r t h o p h o s p h a t e , 4 . 2 4 7 
b i s m u t h a l l o y s , 9 . 6 3 6 
b i s m u t h i d e , 9 . 6 3 6 
b o r i d e , 5 . 2 4 
b o r o a r s e n a t e , 9 . 1 8 6 
b r o m a t e , 2 . 3 4 6 

h y d r a t e d , 2 . 3 4 6 
b r o m i d e , 3 . 7 2 5 

p r o p e r t i e s , c h e m i c a l , 3 . 7 2 7 
p h y s i c a l , 3 . 7 2 6 

t r i h y d r a t o d , 3 . 7 2 8 
b r o m o a r s e n a t e , 9 . 2 5 8 
b r o m o a r s o n a t o a p a t i t e . 9 . 2 6 2 
b r o m o a r s o n a t o w a g n e n t e , 9. 2 5 8 
b r o m o b o r a t e , 5 . 4 4 
b r o m o p h o s p h a t e , 3 . 8 9 7 
b r o m o p l a t i n a t e , 1 6 . 3 7 9 

- — b r o m o s t a n n a t e , 7 . 4.'36 
b r o m o t r i o r t h o a r s c n a t e , 9 . 2 6 2 
b r o m o v a n a d a t e , v a n a d a t o w a g n e r i t e , 

9 . 8 1 3 
•—- — c a d m i d e , 4 . 6 8 6 

— c a d m i u m a l l o y s , 4 . 6 8 6 
h o x a c h l o r i d e , 4 . 5 5 8 
h y p o p h o s p h i t o , 8 . 8 8 5 
n i t r a t e , 4 . 6 5 6 

__ t h i o s u l p h a t e . 1 0 . 5 4 7 
— caes ium t e t r a c h l o r i d e , 3 . 7 1 9 
. . _ t r i s u l p h a t e , 3 . 8 1 0 , 8 1 1 

carbamate? , 2 . 7 9 6 
- e a r b i d e , 5 . 8 4 6 , 8 5 6 
——- c a r b o n a t e , b a s i c , 3 . 6 5 7 

c o l l o i d a l , 3 . 8 1 5 
d i h y d r a t o d , 8 . 8 2 2 
h e x a h y d r a t e t l , 3 . 8 2 2 
o c c u r r e n c e , 8 . 8 1 4 
p e n t a h y d r a t e d , 3 . 8 2 2 

- — p r e p a r a t i o n , 3 . 8 1 4 
p r o p e r t i e s , c h e m i c a l , 3 . 8 3 9 

p h y s i c a l , 3 . 8 3 3 
s o l u b i l i t y , 3 . 8 2 4 
t r i h y d r a t e d , 3 . 8 2 2 

c a r b o n a t o d i o r t h o s i l i c a t e , 6 . 3 6 5 
c a r b o n a t o s u l p h a t o m e t a s i l i c a t e , 6 . 3 6 5 
c a r n o t i t e , 9 . 7 8 9 
c e r i u m a l l o y s , 5 . 6 0 6 

p h o s p h a t O B i l i c a t e , 6 . 8 2 0 
s i l i c o z i r c a t o t a n t a l a t e , 6 . 8 5 9 

c h l o r a t e , 2 . 3 4 4 , 3 4 5 
h y d r a t e d , 2 . 3 4 5 

c h l o r i d e , 3 . 6 9 7 ; 1 3 . 6 1 5 
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C a l c i u m c h l o r i d e a n d f l u o r i d e , 3 . 7 1 8 
h y d r o g e n , 2 . 3 0 3 

B a C l 8 - S r C l 2 , 3 . 72O 
c u p r o u s c h l o r i d e , 3 . 7 1 8 
d i h y d r a t e d , 3 . 7 0 3 
h e x a h y d r a t e d , 3 . 7 0 4 
h y d r a t e d , 3 . 7 0 2 , 7 0 3 
l i t h i u m c h l o r i d e , 3 . 7 1 8 
ISTaCl-KCl, 3 . 7 2 0 
p r e p a r a t i o n , 3 . 6 9 7 
p r o p e r t i e s , c h e m i c a l , 8 . 7 1 4 

p h y s i c a l , 3 . 70O, 7 0 6 
s i l v e r c h l o r i d e , 3 - 7 J 8 
s o d i u m c h l o r i d e , 3 . 7 1 8 
t e t r a h y d r a t o d , 3 . 7 0 4 

— c h l o r i t e , 2 . 2 8 4 
c h l o r o a l u m i n a t e , 5 . 2 9 3 
c h l o r o a r s e n a t o , 9 . 2 5 8 
c h l o r o a r s o n a t o a p a t i t e , 9 . 26O 
c h l o r o a r s e n a t o w a g n o r i t o , 9 . 2 5 8 
c h l o r o a u r a t o , 3 . 5 9 5 
c h l o r o b o r a t e , 5 . 4 4 
c t i l o r o c h r o m a t o , 1 1 . 3 9 8 
c h l o r o d i h y d r o p h o s p h a t o , 3 . 9 0 2 
c h l o r o i r i d a t e , 1 5 . 7 7 2 
c h l o r o r n e t a s i l i c a t e , 6 . 3 6 4 
c h l o r o p a l l a d a t e , 1 5 . 6 7 3 
c h l o r o p a l l a d i t e , 1 5 . 67O 
c h l o r o p h o s p h a t e , 3 . 8 6 9 
c h l o r o p l a t i n a t e , 1 6 . 3 2 7 

— e n n e a h y d r a t c , 1 6 . 3 2 7 
_ o c t o h y d r a t e , 1 6 . 3 2 7 

— c h l o r o p l a t i n i t e , 1 6 . 2 8 2 
c h l o r o p l u m h a t e , 7 . 7 3 6 
c h l o r o r t h o s i l i c a t e , 6 . 3 6 4 
c h l o r o s t a n n a t e , 7 . 4 4 9 

— c h l o r o s t a n n i t o , 7 . 4 3 3 
- c h l o r o t r i o r t h o a r s e n a t e , 9- 2 6 0 

c h l o r o t r i o r t h o p h o s p h a t o , 3 . 8 9 6 
e h l o r o v a n a d a t e , v a n a d a t o w a g n e r i t o , 

9 . 8 0 9 
c h r o m a t e , 1 1 . 2 6 7 
c h r o m a t o s u l p h a t o , 1 1 . 4 5 0 
c h r o m i t o , 1 1 . 1 9 8 
c o b a l t a l l o y , 1 4 . 5 3 2 
c o b a l t i c d o d e c a n i t r i t e , 8 . 5 0 4 

o x y o c t o n i t r i t e , 8 . 5 0 4 
o o b a l t o u s c h l o r i d e , 1 4 . 6 4 1 
c o p p e r a l l o y s , 4 . 6 8 4 

a m m o n i u m n i t r i t e , 8 . 4 8 8 
a r s e n a t e , 9 . 1 7 3 
c a r b o n a t o - a r s o n a t e , 9 . 1 7 3 
h y d r o x y a r s e n a t e , 9 . 1 7 5 
h y d r o x y o r t h o a r s e n a t e , 9 . 1 7 3 
h y d r o x y o r t h o v a n a d a t e , 9 . 7 6 7 
m e t a d i s i l i c a t e , 6 . 3 7 2 
o r t h o v a n a d a t e , 9 . 7 6 7 
p o t a s s i u m n i t r i t e , 8 . 4 8 8 

t e t r a s u l p h a t e , 3 . 8 1 1 
p y r o v a n a d a t e , 9 . 7 6 7 
s o d i u m a r s e n a t e , 9 . 1 7 4 
t u n g s t a t e , 1 1 . 8 1 8 

— u r a n y l c a r b o n a t e , 1 2 . 1 1 6 
v a n a d a t e , 9 . 7 7 2 

o u p r a t e , 3 . 1 4 9 
c u p r i c a m m o n i u m t e t r a s u l p h a t e , 3 . 

8 1 3 
d e c a c h l o r i d e , 3 . 7 1 9 
d i s u l p h a t e , 3 . 8 1 2 
o x y c a r b o n a t o - p h o s p h a t e , 8 . 8 9 7 

C a l c i u m c u p r i c t e t r a c h l o r i d e , 3 . 7 1 9 
c u p r i d e , 4 . 6 8 4 
c u p r o u s t h i o s u l p h a t e , 1 0 . 5 4 4 
d e c a b o r a t o d i b r o m i d o , 5 . 141 
d e c a b o r a t o d i c h l o r i d o , 5 . 141 
d o c a m o r c u r i d e , 4 . 1 0 3 3 
d e c a t u n g s t a t e , 1 1 . 8 3 2 
d o u t e r o c t o v a n a d a t e , 9 . 7 7 1 
d e u t e r o h e x a v a n a d a t e , 9 . 77() 
d e u t e r o t o t r a v a n a d a t e , 9 . 77O 

o n n o a h y d r a t o , 9 . 77O 
h o x a h y d r a t e , 9 . 77O 

d i a l u m i n a t o m o t a s j l i c a t e , 6 . 7 2 8 
d i a l u m i r i i u r n a l u m i r » o h y d i * o x y t r i o r t h o -

s i l i c a t e , 6 . 7 2 2 
d i h y d r o p e n t a m e s o d i u i l i c a t e , 6 . 

7 4 8 
d i h y d r o t r i o r t h o s i l i c a t e , 6 . 7 1 8 
d i m e s o t r i s i l i c a t e , 6 . 7 5 5 , 7 5 9 , 7 6 1 
f e r r o u s b o r a t o t c t r o r t h o s i l i c a t o , 6 . 

9 1 1 
h o x a m e t a B i l i c a t e , 6 . 7 3 3 
m a n g a n o u s b o r a t o t e t r o r t h o s i l i -

c a t e , 6 . 9 1 1 
o r t h o s i l i c a t e , 6 . 7 1 5 
o r t h o t r i s i l i e a t e , 6 . 7 3 5 , 7 3 8 , 7 4 9 

— p o n t a m e t a s i l i c a t e , 6 . 7 4 7 
t e t r a m o t a s i l i c a t e , 6 . 7 2 9 , 7 3 6 , 7 3 9 
t r i o r t h o d i s i l i c a t e , 6 . 7 4 7 
t r i o r t h o s i l i c a t e , 6 . 7 5 2 

— d i a l u m i n o m e t a s i l i c a t e , 6 . 6 9 1 
— d i a l u m i n o r t h o s i l i c a t e , 6 . 6 9 2 
— d i a l u m i n o x y l d i o r t h o s i h c a t e ( d i h y -

d r a t e d ) , 6 . 7 1 3 
— d i a h u n i n y l o r t h o t r i s i l i c a t e , 6 . 7 5 2 
- - d i a m m i n o c h l o r i d e , 3 . 7 1 6 
— d i b o r a t e , 5 . 6 2 , 87 

d i h y d r a t e d , 5 . 8 8 
h e x a h y d r a t e d , 5 . 8 8 

— a - t o t r a h y d r a t o d , 5 . 8 8 
/ 3 - t e t r a h y d r a t e d , 5 . 8 8 

d i b o r y l m e t a s i l i c a t e , 6 . 4 4 8 
d i b o r y l s t a n n a t e , 7 . 4 1 9 
tllcoTiiim. a l u x n i n o h y d r o x y t r i o r t h o s i l i 

c a t e , 5 . 5 I O 
—— d i c h l o r o m e t a f e r r i t c , 1 3 . 9 1 3 

d i c h r o m a t e , 1 1 . 34O, 3 4 1 
d i c h r o m i c t r i o r t h o s i l i c a t e . 6 . 8 6 6 
d i c h r o m i t o 6 i » c h r o r n a t o , 1 1 . 2 6 9 
d i c h r o m i t o e h r o r n a t e , 1 1 . 2 6 9 
d i c h r o r n i t o g w o t f e r c h r o m a t o , 1 1 . 2 6 9 
dichroniitosearfctfsehrornato, 1 1 . 2 6 9 
d i c h r o m i t o i w e h r o m a t e , 1 1 . 2 6 9 
d i f e r r i c a l u m i n o h y d r o x y t i - i o r t h o s i l i -

c a t e , 6 . 7 2 2 
t e t r o r t h o t i t a n a t o s i l i c a t e , 6 . 8 4 6 
t r i o r t h o s i l i c a t e , 6 . 9 2 1 

d i f e r r o u s a l u m i n o h y d r o x y d i o r t h o s i l i -
c a t e , 6 . 9 1 9 

d i h y d r o a n t i m o n a t e , 9 . 4 5 4 
d i h y d r o a r s e n a t e , 9 . 1 7 2 
d i h y d r o a r s e n a t o t r i m o l y b d a t e , 9 . 2 0 8 
d i h y d r o a r s e n i t e , 9 . 1 2 4 
f l i b y d r o d e u t e r o h o x a v a n a d a t e , 9 . 77() 
d i h y d r o d e u t o r o t e t r a p l u r r i b a t e , 7 . 7 0 0 
d i h y d r o d e u t e r o t r i p l u m b a t e , 7 . 7OO 
d i h y d r o d i b o r y l d i o r t h o s i l i c a t e . 6 . 4 4 9 

• d i h y d r o h y p o p h o s p h a t e , 8 . 9 3 7 
d i h y d r o p h o s p h a t e , 3 . 8 8 6 

m o n o h y d r a t e d , 3 . 8 8 7 
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C a l c i u m d i h y d r o p r o t e r o d i j > l u m b a t o , 7 . 6 9 9 
d i h y d r o p y r o p h o s p h i t e , 8 . 9 2 2 
d i h y d r o t c t r a l u r n i n y l d i o i ' t h o s i l i c a t o , 6 . 

7 0 9 
d i h y d r o t r i m o t a s i l i c a t e , 6 . 3 6 3 
d i h y d r o t r i o r t h o s i h c a t e , 6 . 3 6 3 
d i h y d r o x y a l u m i n i u m t r i o r t h o s i l i c a t e , 

6 . 7 5 4 
d i h y d r o x y b i s p h o s p h o r y l t r i c h l o r i d e , 8 . 

1026 
d i h y d r o x y m e t a s i l i c a t o , 6 . 3 5 8 
d i h y d r o x y t e t r a a l u m i n i u m t r i o r t h o s i l i 

c a t e , 6 . 7 1 7 
d i h y d r o x y t h i o c a r b o n a t o , 6 . 1 2 6 

. d i h y d r a t e d , 6 . 1 2 6 
— — d i i o d o n i t r i t o p l a t i n i t o , 8 . 5 2 2 

— d i i o d o t r i a r s o n i t o , 9 . 2 5 7 
— d i m a n g a n i c a l u m i n o h y d r o x y t r i o r t h o -

n i l i ca to , 6 . 7 6 8 
— d i m a n g a i i o u s d i a l u m i r i i u m t e t r a h y d r o -

h o x o r t h o s i l i c a t e , 6 . 8 9 6 
— - - d i m e r e u r i d e , 4 . 1 0 3 2 
— d i m o t a p h o s j > h a t o , 3 . 8 9 3 

__ d i h y d r a t o d , 3 . 8 9 3 
d i o x i d e , 3. 666 

d i h y d r a t o d , 3 . 6 6 8 
— —- d i p o r o x y h y d r a t o , 3 . 6 6 8 

h y d r o x y h y d r a t o , 3 . 6 7 1 

C a l c i u m fluooolumbatosilicate, 6 . 8 2 9 
f l u o r i d e , 8 . 6 8 8 

a n d c h l o r i d e , 8 . 7 1 8 
p r e p a r a t i o n , 3 . 6 8 8 
p r o p e r t i e s , c h e m i c a l , 3 . 6 9 3 

p h y s i c a l , 8 . 6 8 9 
fluorobromide, 8 . 7 3 1 
f l u o r o c h l o r i d e , 8 . 7 1 8 
fluoroiodide, 3 . 7 3 9 
f l u o r t h o v a n a d a t e , 9 . 8Ol 
fluosilicate, 6- 9 5 1 
f l u o s t a n n a t e , 7 . 4 2 3 
fluotantalate, 9 . 9 1 7 
f l u o t i t a n a t e , 7 . 7 2 

d i h y d r a t e d , 7- 7 2 
t r i h y d r a t e d , 7 . 7 2 

o o t o h y d r a t o d , 3 . 6 6 8 
d i o x y a l u m i n i u m d i o r t h o s i l i c a t o , 6- 7 1 3 

- — d i p o r m a n g a n i t e , 1 2 . 2 7 7 
d i s i l u i d o , 6 . 1 7 6 
d i s i l i c o d m i t r i d o , 8 . 1 1 5 
d i t h i o i i a t e , 1 0 . 5 8 8 , 5 9 2 
d i t h i o p h o s p h a t e , 8 . 1 0 6 8 
d i t i t a n a t o h o x a r n e t a n t i m o n i t o , 9 . 4 3 3 
d i t r i t a s i h c i d e , 6 . 177 

- - — d i t u n g H t a t e , 1 1 . 8 1 2 
t n h y d r a t o , 1 1 . 81O 

d i u r a n a t c , 1 2 . 6 6 
d i u r a t i y ] o r t h o v a n a d a t e , 9 . 7 8 9 

- — d o d o c a b o r a t o , 5 . 9 3 
- — d o d e e a c h l o r o m e r i - u r i a t e , 4 . 86O 

o c t o h y d r a t e d , 4 . 86O 
— - d o d e e a m m i n o c b l o r o p l a t i n a t e , 1 6 . 3 2 7 

d o d o c a m o l y b d a t e , 1 1 . 5 9 9 
- - - o n i i e a r n e r c u r i d o , 4 . 1 0 3 3 

f e r r a t e , 1 3 . 9 3 5 
- ferr ic c h l o r i d e s , 1 4 . 1 0 4 
—_ fluophosphato, 1 4 . 4 1 2 
— — — g a r n e t , 6 . 9 2 1 

— h o x a h y d r o x y t o t r a r s e n a t e , 9 . 2 2 7 
o x y p h o s p h a t o , 1 4 . 4 1 1 
s u l p h i d e , 1 4 . 1 9 4 

forr i te , 1 3 . 9 1 0 
- - f e r r o d i b o r y l d i o r t h o s i l i c a t e , 6 . 4 5 0 

f o r r o h e p t a m t r o s y l t r i s u l p h i d e , 8 . 4 4 2 
f e r r o u s a l u m i n i u m m a n g a n e s e b o r a t o -

s i l i c a t e , 6 . 9 1 1 
c h l o r i d e s , 1 4 . 3 3 
m e s o z i r c o n a t e , 7 . 1 3 6 
m e t a s i l i e a t o , 6 . 9 1 5 
o r t h o s i l i c a t e , 6 . 9 0 8 
p h o s p h a t e , 1 4 . 3 9 5 
p h o s p h a t o s i l i c a t o s , 6 . 8 2 6 
s o d i u m t o t r a n t i m o r i a t e , 9 . 4 6 1 
u r a n y l r a r e e a r t h p y r o c o l u m b a t o -

t a n t a l a t e , 9 . 9 0 6 
f l u o a r s e n a t o a p a t i t e , 9 . 2 5 9 
fluoborate, 5 . 128 

f l u o t r i o r t h o a r s e n a t o , 9 . 2 5 9 
fluotriorthophosphate, 3 . 8 9 6 
f l u o z i r c o n a t e , 7 . 1 4 1 

- —— h a r m o t o m o , 6 . 7 6 6 
h o m i p e r m a n g a n i t e , 1 2 . 2 7 7 
h o i n i p l u r n b i d e , 7 . 6 1 4 
h o m i s t a n n i d e , 7 . 3 7 3 
h e m i t r i p l u m b i d e , 7 . 6 1 4 

— h e p t a f l u o a l u r n i n a t e , d i h y d r a t e d , 5 . 3 0 9 
— h o p t a p e r m a n g a n i t e , 1 2 . 2 7 7 
— h o x a b o r a t e d o d e c a h y d r a t o d , 5 . 9 2 

e n n e a h y d r a t e d , 5 . 9 1 
o c t o h y d r a t o d , 5 . 9 2 
t o t r a h y d r a t e d , 5 . 9 2 
t r i d e c a h y d r a t e d , 5 . 9 1 

h o x a c h l o r o m e r c u r i a t e , 4 . 86O 
h e x a h y d r a t e d , 4 . 86O 

— — h e x a c h l o r o p l u m b i t o , 7 . 73O 
h o x a c h r o m i t o 6 i « c h r o m a t e , 1 1 . 2 6 9 
h o x a h y d r o a r s e n a t o o t o d o e a m o l y b d a t e , 

9 . 2 1 1 
—---- h e x a h y d r o x y p h o s p h a t e , 3 . 9 0 4 

h e x a h y d r o x y s u l p h i d o , 3 . 7 5 7 
h e x a h y d r o x y t h i o c a r b o n a t e , 6 . 1 2 5 
h o x a i o d o d i p l u m b i t e , 7 . 7 7 7 
h o x a m e t a p h o s p h a t e , 3 . 8 9 5 
h e x a r a m i n e , 8 . 2 4 8 

- — h e x a m m i n o b r o m i d o , 3 . 73O 
h e x a m m i n o c h l o r o p l a t i n a t e , 1 6 . 3 2 7 
h e x a m m i n o i o d i d e , 3 . 7 3 7 
h e x a n t i m o n i t e , 9 . 4 3 2 

• h o x a n t i p y r i n o p e r m a n g a n a t o , 1 2 . 3 3 4 
h o x a s u l p h i t o d i c o b a l t a t e , 1 0 . 3 1 5 
h o x e r o h e x a d o c a v a n a d a t e , 9 . 7 7 1 
h e x e r o h e x a p h o s p h a t e , 8 . 9 9 2 
h i s t o r y , 3 . 6 1 9 
h y d r a z i n o d i s u l p h i n a t e , 8 . 6 8 2 
h y d r a z i n o m o n o s u l p h o n a t e , 8 . 6 8 3 
h y d r i d e , 8 . 6 4 9 

— h y d r o a r s e n a t o , 9 . 1 6 9 
d i h y d r a t e , 9 . 1 6 9 
m o n o h y d r a t e , 9 . 1 6 9 

h y d r o a r s e n i t e , 9 . 1 2 4 
h y d r o c a r b o n a t e , 3 . 8 4 3 

— — h y d r o d i o x y d i s e l e n o p h o s p h a t e , 1 0 . 9 3 2 
h y d r o d i s u l p h a t e , 3 . 7 8 3 
h y d r o f l u o r i d e , 3 . 6 9 4 
h y d r o h y p o s u l p h i t e , 1 0 . 1 8 3 
h y d r o i m i d o d i s u l p h o n a t e , 8 . 6 5 4 
h y d r o p h o s p h a t e , 3 . 8 8 0 , 8 8 2 

c o l l o i d a l , 8 . 8 8 2 
d i h y d r a t e d , 3 . 8 8 2 
s o s q u i h y d r a t e d , 8 . 8 8 2 

h y d r o s e l e n i d o , 1 0 . 7 7 5 
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C a l c i u m h y d r o s e l e n i t e , 1 0 . 8 2 5 
m o n o h y d r a t o , 1 0 . 8 2 5 

h y d r o s u l p h i d e , 8 . 75O 
h y d r o s u l p h i t e , 1 0 . 2 8 3 
hyd .ro te trasu . lph .a to , 3 . 7 8 3 
h y d r o t r i o x y s e l e n o p h o s p h a t o , 1 0 . 9 3 2 
h y d r o t r i s u l p h a t e , 3 . 7 8 3 
h y d r o x i d e , 3 . 6 7 3 

h o m i h y d r a t e d , 8 . 6 7 5 
m o n o h y d r a t e d , 3 . 6 7 6 
p r o p e r t i e s , c h e m i c a l , 3 . 6 3 5 

p h y s i c a l , 3 . 6 8 1 
s o l u b i l i t y , 3 . 6 7 7 

h y d r o x y c a r b o n a t o , 3 . 8 3 9 
h y d r o x y c o l u m b a t o s i l i o a t o , 6 . 8 3 9 
h y d r o x y h e x a p h o s p h a t e , 3 . 9 0 3 
h y d r o x y h y d r o s u l p h i d e , 3 . 7 5 5 
h y d r o x y h y p o c h l o r i t e s , 2 . 2 7 2 
h y d r o x y l a m i t o , 8 . 29O 
h y d r o x y m e t a s u l p h o a n t i m o n i t e , 9 . 5 4 2 
h y d r o x y n i t r a t e , 8 . 8 6 1 

— r — h y d r o x y n . i t r i l o d i s u l p h o n . a t o , 8 . 6 7 6 
h y d r o x y p h o s p h a t e , 3 . 9 0 2 
h y d r o x y t h i o e a r b o n a t o , 6 . 1 1 5 
h y p o a n t i m o n a t e , 9 . 4 3 7 
h y p o h r o m i t e , 2 . 2 7 3 
h y p o c s h l o r i t o , 2 . 2 7 2 
h y p o i o d i t o , 2 . 2 7 3 
h y p o n i t r i t e , 8 . 4 1 4 

t e t r a h y d r a t e , 8 . 4 1 4 
h y p o p h o s p h a t o , 8 . 9 3 7 

— h y p o p h o s p h i t e , 8 . 8 8 3 
h y p o s u l p h i t e , 1 0 . 1 8 2 

h e m i t r i h y d r a t e , 1 0 . 1 8 2 
h y p o v a n a d a t o d e c a v a n a d a t e , 9 . 7 9 3 
h y p o v a n a d a t o p h o s p h a t e , 9 . 8 2 6 

_ . h y p o v a n a d a t o v a n a d a t o , 9 . 77O 
i m i d e , 8 . 26O 
i o d a t a c h r o m a t o , 1 1 . 2 7 0 
i o d a t e , 2 . 3 4 7 

.„ h y d r a t e d , 2 . 3 4 7 
__ i o d i d e , ' 3 . 7 3 4 

h e x a h y d r a t e d , 3 . 7 3 5 

C a l c i u m l e a d t r i o x y d i c h l o r i d e , 7 . 7 4 3 
t r i t h i o s u l p h a t e , 1 0 . 5 5 2 

l i g h t , 1 . 3 2 6 
l i t h i u m c a r b o n a t e , 3 . 8 4 4 

m e t a s i l i c a t e , 6 . 3 6 6 
o r t h o s i l i c a t e , 6 . 3 6 5 
p h o s p h a t o , 8 . 8 7 8 

i o d o a r s o n a t o a p a t i t e , 9 . 2 6 3 
i o d o b o r a t e , 5 . 4 4 
i o d o c h l o r i d e , 3 . 7 3 8 

— i o d o p h o s p h a t e , 3 . 8 9 7 
i o d o p l a t i n a t e , 1 6 . 39O 
i o d o t r i o r t h o a r s e n a t e , 9 . 2 6 3 

- - — i o d o t r i o r t h o v a n a d a t e , 9 . 2 6 3 
v a n a d a t i o d a p a t i t e , 9 . 8 1 4 

i r o n a l l o y s , 1 3 . 5 4 1 
t i t a n a t o c o l u m b a t e , 9 . 8 6 7 

i s o p e r p y l s t a n n o n a t e , 7 . 4 I O 
i s o t e t r a h y d r o b o r o d o d e c a t u n g s t a t e , 5 . 

1 1 0 
i s o t o p e s , 3 . 6 4 8 
l a n t h a n u m c a r b o n a t e , 5 . 6 6 6 
l a z u l i t e , 5 . 37O 
l e a d c h l o r o v a n a d a t o p h o s p h a t e , 9 . 8 2 7 

c h r o m a t e e , 1 1 . 3 0 4 
i o d i d e , 3 . 7 3 8 
m o l y b d a t e , 1 1 . 6 6 6 , 5 6 9 
o r t h o a n t i m o n a t e , 9 . 4 5 9 
o r t h o p l u m b a t e , 7 . 7 0 0 
o r t h o t i t a n a t o t e t r a n t i m o n i t e , 

4 3 3 
p h o s p h a t o m o l y b d a t e , 1 1 . 6 7 1 
s u l p h a t o h y d r o s i l i c a t e , 6 . 89O 
s u l p h i d e , 7 . 7 9 7 

9 . 

m a g n e s i d e , 4 . 6 8 5 
m a g n e s i u m a l l o y s , 4 . 6 8 5 

a h i m i n a t o f o r r i t e , 1 3 . 9 2 1 
a r s e n a t e , 9 . 1 7 9 
c a r b o n a t e , 4 . 3 7 1 
c h l o r i d e , 4 . 3 0 9 
c o b a l t a r s e n a t e , 9 . 23O 
d i a l u m i n i u i n d i h y d r o t n o r t h o s i l i 

c a t e , 6 . 7 1 8 
d i h y d r o - o r t h o d i s i h c a t e , 6 . 42O 
d i m e t a s i l i c a t e , 6 . 41 O 
e n n e a l u r n i r i o x y a l u m i n o t r i s i l i c a t e , 

6 . 8 1 6 
fluorthoarsenato, 9 . 2 5 8 
h e x a b o r a t o h e x a h y d r a t e d , 5 . 1OO 
h y d r o x y a r s e n a t e , 9 . 18O 
l o a d m a n g a n e s e o r t h o a r s e n a t e , 9 . 

2 2 2 
m a n g a n e s e a r s e n a t e , 9 . 2 2 2 
o r t h o s i l i c a t e , 6 . 4 0 8 
p o t a s s i u m s u l p h a t e , 4 . 3 4 4 , 3 4 5 
t r i h y d r o h e x a l u m i n o x y a l u m m o -

t r i o r t h o s i h c a t e , 6 . 8 1 7 
raaiigaiiato, 1 2 . 2 8 9 
m a n g a n e s e a l l o y , 1 2 . 2 0 5 

a r s e n a t e , 9 . 2 2 1 
ferric? t r i a r s e n a t e , 9 . 2 2 8 
m e t a s i l i c a t e , 6 . 8 9 7 
o r t h o d i s i l i e a t e , 6 . 8 9 5 
o r t h o s i l i c a t e s , 6 . 8 9 4 

m a n g a n i c ferr ic p e r m a n g a n i t e , 1 2 . 2 8 0 
m a n g a n i t o r n a n g a n a t e , 1 2 . 29O 
m a n g a i i o u B ( ! a r b o n a t e , 1 2 . 4 3 9 

. c h l o r i d e , 1 2 . 3 6 8 
f e r r o u s m e t a s i l i c a t e , 6 . 9 1 7 
p h o s p h a t e , 1 2 . 4 5 4 
t e t r a b r o m i d e , 1 2 . 3 8 3 

m o r c u r i a t e , 4 . 78O 
m e r c u r i c c a r b o n a t e , 4 . 9 8 2 

h o p t a n i t r i t e , 8 . 4 9 5 
h e x a b r o i n i d e , 4 . 8 9 4 
h e x i o d i d e , 4 . 9 3 8 
i m i d o e h l o r o s u l p h o r i a t c , 8 . 6 5 8 
i m i d o s u l p h o n a t e , 8 . 6 5 8 
i m i d o t o t r a o x y s u l p h o n a t o , 8 . 6 5 7 
o x y n i t r a t e , 4 . 9 9 7 
t e t r a b r o m i d e , 4 . 8 9 4 
t e t r a i o d i d o , 4 . 9 3 9 

o c t o h y d r a t e d , 4 . 9 3 9 
t h i o s u l p h a t e , 1 0 . 5 4 9 

— m e s o d i s i l i c a t e , 6 . 3 4 7 
d i h y d r a t e d , 6 . 3 6 1 

— m e s o t i t a n o s i l i c a t e , 6 . 8 4 1 
— m e s o t r i s i l i c a t e h y d r a t e d , 6 . 3 6 3 
— m e t a b o r a t e , 5 . 87 
— m e t a c h l o r o a n t i m o n a t e , 9 . 4 9 1 
— m e t a c o l u m b a t e , 9 . 8 6 5 , 9 0 3 

d i h y d r a t e , 9 . 9 0 3 
— m e t a f e r r i t e , 1 3 . 9 1 1 
— m e t a l u m i n a t e , 5 . 2 9 3 
— m e t a n t i m o n a t e , 9 . 4 5 4 
— m e t a n t i m o n i t e , 9 . 4 3 2 
— m e t a p h o s p h a t e , 3 . 8 9 3 

hyd.ro
tetrasu.lph.ato
hydroxyn.itrilodisulphon.ato
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C a l c i u m m e t a p l u m b a t o , 7 . 6 9 8 
d i h y d r a t e d , 7. 6 9 8 

_ t e t r a h y d r a t e d , 7 . 6 9 8 
rnetarHenate , 9- 172 
m e t a r s o n i t e , 9. 1 2 4 
m e t a s i l i c a t e , 6- 3 4 7 , 3.53 

t l i h y d r a t o d , 6. 3 5 9 
— — h e r n i h y d r a t o d , 6 . 3 5 9 

_ _ — „ h e m i p e n t a h y d r a t e d , 6 . 3 6 0 
— _ h o m i t r i h y d r a t e d , 6 . 3 5 9 
— — h y d r a t o d , 6. 3 5 8 

r n o n o h y d r a t e d , 6 . 3 5 9 , 3 6 1 
p e n t i t a h y d r a t e d , 6 . 36O 

m e t a H u l p h a r s o n a t o x y m o l y b d a t o , 9 . 3 3 1 
metai-mlpharKonite, 9 . 2 9 6 
i i i e taHi i lphoctarser i i te . 9 . 2 9 6 
i n e t a n u l p h o o n n c a r s e n i t o , 9 . 2 9 6 
r i i f»tatetrarsemte , 9 . 124 

— u i e t a t i t a n a t e , 7- 5 2 
m e t a t u n g s t a t e , 1 1 . 8 2 5 
m e t a v a n a d a t o , 9. 7 6 9 

t o t r a h y d r a t o , 9 . 7 6 9 
t r i h y d r a t o , 9 . 7 6 9 

— — m e t a z i r c o n a t e , 7. 1 3 6 
i n o l y b d t i t e , 1 1 . 56O 

-—— - m o l y b d e n u m o x y t o t r a b r o m i d c , 1 1 . 6 3 8 
m o n o m c t a p h o s p h a t e , 3 . 8 9 3 

__— m o n o s i l i c i d o , 6 . 1 7 6 
m o n o s u l p h i d e , 3 . 7 4 0 

— — m o n o t h i o p h o s p h a t o , 8 . 1 0 6 9 
m o n o x i d e , 3 . 6 5 3 
n i c k e l a l l o y s , 1 5 . 2 0 5 

a r s e n a t e , 9 . 2 3 1 
s u l p h a t e , 1 5 . 4 7 5 

n i c k e l a t e , 1 5 . 4Ol 
n i t r a t e , 3 . 8 4 9 , 85O 

— a n d e t h y l a l c o h o l , 3 . 8 5 5 
_ __ d i h y d r a t e d , 3 . 85O 

— p r o p e r t i e s , c h e m i c a l , 3 . 86O 
— . „ p h y s i c a l , 3 . 8 5 6 

_ s o l u b i l i t y , 3 . 85O „ 
t e t r a h y d r a t e d , 3 . 85O 
t r i h y d r a t e d , 3 . 8 5 0 

n i t r a t o s i h c o d o d e c a t u n g s t a t c , 6 . 8 7 7 
n i t r i d e , 8 . 101 
n i t r i t e , 8 . 4 8 5 
n i t r i t o p e r o s m i t o , 1 5 . 7 2 8 
m t r o h y d r o x y l a m i n a t e , 8 . 3 0 5 
o c c u r r e n c e , 3 . 6 2 2 
o c t a m m i n o c h l o r i d e , 3 . 7 1 6 
o c t e r o h o x a p h o s p h a t o , 8 . 9 9 2 
o c t o b o r a t e d o d e e a h y d r a t o d , 5 . 9 3 

o n i i e a h y d r a t o d , 5 . 9 2 
„ — o c t o b r o m o a l u m i n a t o , 5 . 3 2 6 
— - - o c t o c h l o r o d i t h a l l a t e , h e x a h y d r a t e d , 

5 . 4 4 7 
o c t o d e c a c h l o r o t o t r a a l u m i n a t e , 5 . 3 2 2 

— - o c t o m e r c u r i d e , 4 . 1 0 3 2 
o c t o t n o l y b d a t e , 1 1 . 5 9 6 
o r t h o a r s e n a t e , 9 . 1 6 7 

— — o r t h o a r s e n i t e , 9 . 1 2 4 
o r t h o b o r a t e , 5 . 87 

— o r t h o b o r a t o d i c h l o r i d e , 5 . 141 
— o r t h o c o l u m b a t o , 9 . 8 6 5 

o x - t h o d i p l u m b a t o , 7 . 7 0 0 
o r t h o d i s i l i c a t e , 6. 3 6 4 
o r t h o f e r r i t e , 1 3 . 911 
o r t h o p e n t a n t a l a t e , 9 . 9 1 4 
o r t h o p h o s p h a t e , 3 . 8 6 6 

•— c o l l o i d a l , 3 . 8 6 6 

C a l c i u m o r t h o p o s p h a t e p r o p e r t i e s c h e m i c a l , 
3 . 8 6 8 

p h y s i c a l , 3 . 8 6 7 
o r t h o p l u m b a t e , 7 . 6 9 9 

t e t r a h y d r a t e d , 7 . 6 9 9 
o r t h o p y r o p h o s p h a t e , 3 . 8 9 2 
o r t h o s i l i c a t e , 6 . 3 4 7 , 3 5 1 

a-, 6 . 3 5 2 
P-, 6 . 3 5 2 
0 ' - , 6 . 3 5 2 
y - , 6 . 3 5 2 
m o n o h y d r a t e d , 6 . 3 5 8 
t r i h y d r a t e d , 6 . 3 5 9 

o r t h o s t a n n a t e , 7 . 4 1 9 
o r t h o s u l p h a r s e n a t e , 9 . 32O 
o r t h o s u l p h a r s e n i t e , 9 . 2 9 5 
o r t h o s u l p h o a n t i m o n a t e , 9 . 5 7 4 
o r t h o s u l p h o a n t i m o n i t o , 9 . 5 4 2 
o r t h o v a n a d a t e , 9 . 7 6 8 
o s m a t e , 1 5 . 7 0 6 
o x i d e , h i g h e r , 3 . 6 6 6 

m a g n o s i a - a l u m i n o , 5 . 2 9 5 
p r o p e r t i e s , c h e m i c a l , 3 . 6 6 3 

p h y s i c a l , 3 . 6 6 0 
o x i d e s , 3 . 6 5 2 
o x y & w c h r o m a t e , 1 1 . 2 6 9 
o x y b i s p h o s p h o r y l t r i c h l o r i d e , 8 . 1 0 2 6 
o x y b r o m i d e , 3 . 73O 
o x y c h l o r i d e , 3 . 7 1 6 
o x y c h l o r o p l a t i n a t o s , 1 6 . 3 3 3 
o x y c h r o m a t e , 1 1 . 2 6 9 
o x y c h r o m i t e , 1 1 . 1 9 8 
o x y h o x a p h o s p h a t e , 3 . 9 0 4 
o x y i o d i d e , 3 . 7 3 8 
o x y m e t a f e r r i t e , 1 3 . 9 1 1 
o x y n i t r a t e , 3 . 8 5 3 

d i h y d r a t e d , 3 . 8 5 3 
h o m i h y d r a t e d , 3 . 8 5 3 
t r i h y d r a t e d , 3 . 8 5 3 

o x y o r t h o p h o s p h a t e , 3 . 9 0 3 
o x y o r t h o s i l i c a t e , 6 . 3 5 1 
o x y p e n t a s u l p h i t e , 1 0 . 2 8 3 
o x y p y r o p h o s p h o r y l c h l o r i d e , 8 . 1 0 2 8 
o x y s u l p h a t e , 3 . 8OO 

— o x y t r i c h r o m a t e , 1 1 . 3 5 1 
o x y t r i s p h o s p h o r y l t r i c h l o r i d e , 8 . 1 0 2 6 
p a r a t r i s i l i c a t e , 6 . 3 4 7 , 3 5 0 
p a r a t u n g s t a t e , 1 1 . 8 1 8 
p e n t a b r o m o a n t i m o n i t e , 9 . 4 9 6 
p e n t a c h l o r o b i s m u t h i t e , 9 . 6 6 7 
p e n t a h y d r o x y c h l o r o p l a t i n a t e , 1 6 . 3 3 3 
p e n t a i o d o b i s m u t h i t e , 9 . 6 7 7 
p e n t a m e r c u r i c d o d e c a i o d i d e , 4 . 9 3 9 

o c t o h y d r a t e d , 4 . 9 3 9 
t e t r a d e c a i o d i d e , 4 . 9 3 9 

p e n t a m e r c u r i d e , 4 . 1 0 3 2 
p e n t a p e r m a n g a n i t e , 1 2 . 2 7 7 
p e n t a s u l p h i d e , 3 . 7 5 5 
p o n t e r a s u l p h o t e t r a r s e n a t e , 9 . 3 2 0 
p e n t e r o h e x a p h o s p h a t e , 8 . 9 9 2 
p e n t e r o t e t r a d e c a v a n a d a t e , 9 . 9 7 1 
p e n t i t a s t a n n i d e , 7 . 3 7 3 
p e r b o r a t e , 5 . 1 2 0 
p e r c h l o r a t e , 2 , 3 9 9 
p e r c h r o r n a t e , 1 1 . 3 5 9 
p e r c o b a l t i t e , 1 4 . 6 0 1 
p e r d i c h r o m a t e , 1 1 . 3 5 9 
p e r h e x a t u n g s t a t e , 1 1 . 8 3 6 
p e r i o d a t e s , 2 . 4 1 2 , 4 1 3 
p e r i r i d i t e , 1 5 . 7 5 4 
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C a l c i u m p e r m a n g a n a t e , 1 2 . 3 3 4 
p e r m a n g a n i t e , 1 2 . 2 7 7 
p e r m o n o B u l p h o m o l y b d a t e , 1 1 . 6 5 3 
p e r m o n o u r a n a t e , 1 2 . 7 3 
p e r n i c k e l i t e , 1 5 . 4OO 
p e r s u l p h a t e , 1 0 . 4 7 8 
p e r u r a n a t e , 1 2 . 7 3 
p e r v a n a d a t e , 0 . 79.5 
p h o s p h a t e , n o r m a l , 3 . 8 6 6 

t e r n a r y , 3 . 8 6 6 
t r i b a s i c , 3 . 8 6 6 

p h o s p h a t e s , 3 . 8 6 4 
p h o s p h a t o e t o t u n g s t a t e , 1 1 . 8 7 2 
p h o s p h a t o d e e a t u n g s t a t e , 1 1 . 87O 
p h o s p h a t o h e x a t u n g s t a t e , 1 1 . 8 7 2 
p h o s p h a t o s i l i c a t e , 6 . 3 6 4 
p h o s p h a t o s i l i c a t o s , 6 . 8 2 6 
p h o s p h a t o z i r e o n a t e , 7 . 1 6 5 
p h o s p h i d e , 8 . 8 4 1 
p h o s p h i t e , 8 . 9 1 4 
p l a t i n u m a l l o y , 1 6 . 2 0 5 
p l u m b i d e , 7 . 6 1 4 

— p l u m b i t o , 7 . 6 6 8 
- p o l y b r o m i d e , 3 . 73O 
—— p o l y i o d i d e , 3 . 7 3 7 
- p o l y p l u m b a t e , 7 . 6 9 9 

p o l y s o l o n i d e , 1 0 . 7 7 5 
—— p o l y s u l p h i d e , 3 . 7 5 2 
—— p o t a s s i u m a l u m i n a t e s , 5 . 2 9 4 

— - a l u m i n i u m t r i m e s o d i s i l i e a t e , 
7 4 6 

a m m o n i u m d i s u l p h a t o , 3 . 8 1 2 
— — a r s e n a t e , 9 . 1 7 3 

c a r b o n a t e , 3 . 8 4 5 
— c h r o m a t e , 1 1 . 2 6 9 
— — _ d i h y d r a t e , 1 1 . 2 6 9 

m o n o h y d r a t e , 1 1 . 2 6 9 
c o b a l t n i t r i t e , 8 . 5 0 5 

-— - d e u t e r o t e t r a v a n a d a t e , 9 . 7 7 1 
- -— — d i a l u m i n i u m p o n t a m e s o d i s i l i -

c a t o , 6 . 7 4 7 
— d i m e t a p h o s p h a t e , 3 . 8 9 4 

._ _ . d i s u l p h a t e , 3 . 8 0 7 
_ _ _ — _ — h o x a s u l p h a t e , 3 . 8 0 8 
. _ . h y d r o d i m o t a s i l i c a t e , 6 . 3 6 9 
_ . . _ n i c k e l n i t r i t e , 8 . 5 1 2 

s u l p h a t e , 1 5 . 4 7 5 
- __ n i t r i t e , 8 . 4 8 8 , 5Ol 

——— o r t h o p e r t a n t a l a t e , 9 . 9 1 4 
_ _ — p e n t a c a r b o n a t e , 3 . 8 4 5 

p e r o r t h o c o l u m b a t c , 9 . 8 7 0 
p h o s p h a t e , 3 . 8 7 7 
p h o s p h a t o h o m i p o n t a m o l y b d a t o , 

1 1 . 6 6 9 
p h o s p h a t o p l u m b a t e , 7 . 8 8 6 
p h o s p h a t o s t a n n a t o , 7 . 4 8 3 
p h o s p h a t o t h o r a t e , 7 . 2 5 3 
p h o s p h a t o t i t a n a t e , " 7 . 9 7 
p y r o p h o s p h a t e , 3 . 8 9 2 

-- q u i n q u a r a o n o c h r o r n a t e , 1 1 . 27O 
h e m i h e p t a l l y d r a t e , 1 1 . 27O 
s e l e n a t e , 1 0 . 8 6 2 
s e x i m o n o c h r o m a t e , 1 1 . 27O 
s o d i u m c a r b o n a t e , 3 . 8 4 5 
s u l p h a t o c h r o m a t e s , 1 1 . 2 6 9 
t h i o s u l p h a t e , 1 0 . 5 4 4 
t r i b r o m i d e , 3 . 7 3 2 
t r i c h l o r i d e , 8 . 7 1 9 
t r i s u l p h a t e , 8 . 8 0 6 

p r e p a r a t i o n , 8 . 6 2 6 
VOL. X V I . 

C a l c i u m p r o p e r t i e s , c h e m i c a l , 3 . 6 3 7 
p h y s i c a l , 3 . 6 3 1 

p y r o a n t i m o n a t e , 9 . 4 5 5 
p y r o a r s e n a t e , 9 . 17O 
p y r o a r s e m t e , 9 . 1 2 4 
p y r o c o l u m b a t e , 9 . 8 6 5 

- — p y r o p h o s p h a t e , 3 . 8 9 1 
t e t r a h y d r a t e d , 3 . 8 9 1 

- p y r o s u l p h a r s e n a t e , 9 . 32O 
— p y r o s u l p h a r s e n a t o x y m o l y b d a t o , 9 . 3 3 1 

p y r o s u l p h a r s e n a t e , 9 . 2 9 5 
p y r o s u l p h o a n t i m o n i t e , 9 . 5 4 2 
p y r o s u l p h a t e , 1 0 . 4 4 6 

- p y r o t a n t a l a t e , 9 . 9 0 3 
- • p y r o t e l l u n t e , 1 1 . 8O 

p y r o v a n a d a t e , 9 . 7 6 9 
d i h y d r a t e , 9 . 7 6 9 

_ _ . e n n e a h y d r a t e , 9 . 7 6 9 
-— r a r e e a r t h e o l u m b a t o t a n t a l a t e , 9 . 9 0 4 

o r t h o c o l u m b a t o t a n t a l a t e , 9 . 
9 0 4 

r e l a t i o n s B a , Sr , 3 . 9 0 7 
r u b i d i u m d i s u l p h a t e , 3 . 8 1 0 

t r i s u l p h a t e , 3 . 8 1 0 , 8 1 1 
r u t h e n a t e , 1 5 . 5 1 8 
s e l e n a t e , 1 0 . 8 6 1 

— d i h y d r a t e , 1 0 . 8 6 1 
h e m i h y d r a t e , 1 0 . 8 6 2 

_ _ h e m i t r i h y d r a t e , 1 0 . 8 6 2 
s e l e n i d e , 1 0 . 7 7 4 

- —- s e l e n i t e , 1 0 . 8 2 5 
___ t r i t a t e t r a h y d r a t e , 1 0 . 8 2 5 

s e l e n i u m t r i o x y o c t o c h l o r i d e , 1 0 . 9IO 
s e l o n o t r i t h i o n a t o , 1 0 . 9 2 8 
s e s q u i b o r a t o , 5 . 9 0 

- — s e s q u i s i l i c a t e , 6 . 3 4 7 
- — s i l i c a t e h y d r a t o d , 6 . 3 5 8 
- — s i l i c i d e , 6 . 1 7 6 

s i l i c o c y a n a m i d e , 6 . 178 ; 8 . 1 1 5 
s i h c o c y a n i d e , 6 . 178 ; 8 . 1 1 5 
s i l i c o d e c a t u n g s t a t e , 6 . 8 8 2 
s i l i c o d i n i t r i d o , 8 . 1 1 5 
s i l i c o d o d e c a x n o l y b d a t e , 6 . 87O 
s i l i c o n i t r i d o , 8 . 115 
s i l i c o p h o s p h a t o , 3 . 8 7 3 
s i l i c o s t a n n a t e , 6 . 8 8 3 
s i l i e o t i t a n a t e , 7 . 5 4 

- — s i l i c o z i r c o n a t e s , 6. 8 5 5 
— s i l v e r a l l o y s , 4 . 6 8 5 

c h l o r i d e , 3 . 72O 
n i t r i t e , 8 . 4 8 8 

s o c i a l i t e s , 6 . 5 8 3 
._ — s o d i u m a l u m i n i u m s u l p h a t o t r i o r t h o -

s i l i c a t e , 6 . 5 8 4 
a n d a l u m i n i u m f l u o r i d e s , 5 . 3 0 8 

_ - . a r s e n a t e , 9 . 1 7 3 
c a r b o n a t e , 3 . 8 6 6 
d i h y d r o x y t o t r a s u l p h a t o , 3 . 8 0 6 

—___ d i m e t a p h o s p h a t e , 3 . 8 9 4 
d i s u l p h a t e , 3 . 8 0 5 
f l u o z i r c o n a t o s i l i e a t e , 6 . 8 5 7 

— h e x a f l u o a l u m i n a t e h y d r a t e d , 5 . 
3 0 9 

— _ h e x a m e t a p h o s p h a t o , 3 . 8 9 5 
h o x a r s e n a t o , 9 . 1 7 3 

_ — h y d r o t r i m o t a s i l i c a t e , 6 . 3 6 7 
i m i d o d i s u l p h o n a t e , 8 . 6 5 4 
m a g n e s i u m fluoaluminate. 5 . 3 0 9 
m a n g a n e s e h y d r o t r i m e t a s i h c a t e , 

6 . 9OO 
2 I 
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C a l c i u m s o d i u m m a n g a n o u s f e r r o u s p h o s 

p h a t e , 1 2 . 4 5 5 
n i t r a t o d i t h i o s u l p h a t e , 1 0 . 5 4 4 
o c t o x y f l u o d i c o l u m b a t o , 9 . 8 7 4 

— — o r t h o p o r t a n t a l a t e , 9 . 9 1 4 
— p a r a t u n g s t a t o , 1 1 . 8 1 8 

p o n t a b r o r n i d e , 3 . 7 3 2 
pe i i ta .u ie tas i l i ca . te , 6 . 3 6 6 

_ p e n t a s u l p h a t e , 3 . 8 0 4 
p e r o r t h o c o l u m b a t e , 9 . 8 7 0 
p h o s p h a t e , 8 . 8 7 8 
p o t a s s i u m t r i m e t a s i l i c a t e , 6 . 3 7 2 
p y r o a n t i m o n a t e , 9 . 4 5 5 
p y r o i > l i o s p h a t o , 3 . 8 9 2 
s e l e n a t o , 1 0 . 8 6 2 
s i h c a t o z i r c o n a t o c o l u m b a t e , 9 . 8 6 7 
t o t r a s u l p h a t e , 3 . 8 0 5 
t h i o s u l p h a t e , 1 0 . 5 4 4 
t i t a n i u m o r t h o s i l i c a t e . 6 . 8 4 4 

— z i r c o n a t o s i l i c a t e , 6 . 8 5 8 
fcitanosiliuate, 6 . 8 4 3 
t r i h y d r o x y z i r c o n a t o m e t a s i l i c a t e , 

6 . 8 5 6 
t r i m o t a p h o s p h a t e , 3 . 8 9 4 
t r i s u l p h a t o , 3 . 8 0 5 
z i r c o n a t o m e t a s i l i c a t e , 6 . 8 5 8 

— —— — -—- u i r c o n i u m e h l o r o t r i m e s o t r i s i l i -
c-ate, 6 . 8 5 7 

c h l o r o t r i o r t h o s i l i c a t e , 6 . 8 5 7 
c o l u m b a t o s i l i c a t o , 6 . 8 5 8 

- - o - B t a n n a t e , 7 . 4 1 8 
p o n t a h y d r a t o , 7 . 4 1 9 

_ t e t r a h y d r a t o , 7 . 4 1 9 
t r i h y d r a t o , 7 . 4 1 9 

s t a n n i c b o r a t e , 5 . 1 0 5 
s t a n m d e , 7 . 3 7 3 
s t r o n t i u m c a r b o n a t e , 3 . 8 4 6 

p h o s p h a t o a r s o n a t e , 9 . 171 
s o d i u m c a r b o n a t e , 3 . 8 4 6 

Hubcarb ide , 5 . 8 5 8 , 86O 
— — s u b c h l o r i d e , 3 , 7 1 3 

s u b o x i d e , 3 . 6 5 3 
— — s u l p h a l u m i n a t e , 5 . 3 3 1 

s u l p h a m i d a t e , 8 . 6 6 2 
s u l p h a t e , 3 . 7 6 0 

a n h y d r o u s , 3 . 7 6 3 
c o l l o i d a l , 3 . 7 6 3 
d i h y d r a t e d , 3 . 7 6 3 

-- h o r n i h y d r a t e d , 3 . 7 6 3 
p r e p a r a t i o n , 3 . 7 6 3 
p r o p e r t i e s , c h e m i c a l , 3 . 7 9 8 

p h y s i c a l , 3 . 7 9 2 

9 . 

C a l c i u m s u l p h u r y l p h o s p h a t e , 1 0 . 2 3 3 
t e l l u r a t e , 1 1 . 9 3 
t e l l u r i d o , 1 1 . 4 9 
t e l l u r i t e , 1 1 . 8O 
t e t r a b o r a t e , 5 . 9 1 
t e t r a c h l o r o b a r i a t e , 3 . 72O 
t e t r a c h l o r o b i s m u t h o u s a c i d , 9 . 6 6 7 
t e t r a c h l o r o p l u m b a t e , 7 . 73O 
t e t r a c h r o r n a t e , 1 1 . 3 5 2 
t e t r a c h r o m i t o c h r o m i t e , 1 1 . 2 6 9 
t e t r a f e r n o e n n e a h y d r o x y a r s e n a t e , 

2 2 8 
t e t r a f e r r i t e , 1 3 . 9 1 1 
t e t r a h y d r o m e t a t r i s i l i c a t e , 6 . 3 6 3 
t e t r a h y d r o s i l i c o d o d e c a t u n g s t a t e , 6 . 

8 7 7 
t e t r a h y d r o x y o r t h o b o r a t e , 5 . 8 8 
t e t r a h y d r o x y o x y t r i s u l p h i d e , 3 . 7 5 7 
t e t r a h y d r o x y p e r t h i o c a r b o n a t e , 6 . 131 
t e t r a h y d r o x y t h i o c a r b o n a t e , 6 . 1 2 5 

d e c a h y d r a t e d , 6 . 1 2 6 
h o p t a h y d r a t e d , 6 . 1 2 6 

t e t r a m e r c u r i d e , 4 . 1 0 3 3 
t e t r a m e t a p h o s p h a t e , 3 . 8 9 4 

o c t o l i y d r a t e d , 3 . 8 9 5 
t e t r a m m i n e , 8 . 2 4 8 
t e t r a m m i n o a e e t y l e n e c a r b i d o , 5 . 8 6 3 
t e t r a m m i n o c h l o r i d e , 8 . 7 1 6 
t e t r a m o l y b d a t e , 1 1 . 5 9 3 
t e t r a n i t r i t o p l a t i n i t e , 8 . 5 2 0 
t e t r a p h o s p h a t e , 3 . 8 9 2 
t e t r a s e l e n i t e , 1 0 . 8 2 5 
t e t r a s u l p h i d e , 3 . 7 5 3 
t e t r a s u l p h o n i o d i d e , 3 . 7 3 7 
t e t r a s u l p h o r t h o s u l p h a r s e n i t e , 9 . 2 9 5 
t e t r a s u l p h u r y l d i i o d i d e , 1 0 . 6 9 1 
t e t r a t r i t a m e r c u r i d e , 4 . 1 0 3 3 
t e t r a u r a n y l t r i c a r b o n a t e , 1 2 . 1 1 5 
t e t r e r o d e c a v a n a d a t e , 9 . 7 7 1 
t e t r e r o p e n t a s i h c a t o , 6 . 3 6 5 

t o t r a h y d r a t e d , 6 . 3 6 5 
t r i h y d r a t e d , 6 . 3 6 5 

t e t r o x i d e , 3 . 6 7 2 
t h a l l i d e , 5 . 4 2 7 
t h a l l o u s c h l o r i d e , 5 . 4 4 1 

d i s u l p h a t e , 5 . 4 6 6 

s o l u b i l i t y , 3 . 7 7 7 
s u l p h a t o a l u m i n a t e , 5 . 3 5 3 
s u l p h a t o c a r b o n a t o m e t a s i l i c a t e , 6 . 3 6 5 
s u l p h a t o p l u r n b i t e , 7 . 8 2 1 
s u l p h a t o s t a n n a t e , 7 . 4 7 9 

p r o p e r t i e s , c h e m i c a l , 3 . 7 4 2 , 7 4 4 
p h y s i c a l , 3 . 7 4 2 , 7 5 0 

s u l p h i d e s , 3 . 7 4 0 
s u l p h i r n i d e , 8 . 6 6 4 
s u l p h i t e , 1 . 52O ; 1 0 . 2 8 3 

p h o t o l u m i n e s c e n c e , 3 . 7 4 5 
s u l p h o m e t a s t a m i a t e , 7 . 4 7 6 
s u l p h o m o l y b d a t o , 1 1 . 6 5 2 
s u l p h o r t h o s t a n n a t e , 7 . 4 7 6 
s u l p h o s i l i c a t e , 6 . 9 8 7 
s u l p h o t o l l u r i t e , 1 1 . 1 1 3 
s u l p h o t r i m o l y b d a t e , 1 1 . 6 5 2 
s u l p h o v a n a d i t e s , 9 . 8 1 6 

t h i o p h o s p h a t e , 8 . 1 0 6 5 
t h i o s u l p h a t e , 1 0 . 5 4 1 
t i t a n i c s u l p h a t e , 7 . 9 4 
t i t a n i u m o x y s u l p h i d e , 7 . 9 1 
t i t a n y l o r t h o s i l i c a t e , 6 . 84O 
t r i a l u m i n i d e , 5 . 2 3 5 
t r i a n t i m o n a t e , 9 . 4 4 4 

— t r i a r s e n a t o t o t r a v a n a d a t e , 9 . 2Ol 
t r i f err ic e n n e a h y d r o x y d i a r s e n a t e , 

2 2 7 
- — t r i m a g n e s i u m s i l i c a t e , 6 . 4 0 4 

t r i m e t a b o r a t o d i b r o m i d e , 5 . 141 
t r i m e t a b o r a t o d i c h l o r i d e , 5 . 141 
t r i m o l y b d a t e , 1 1 . 5 8 9 
t r i o x y c h r o m i t e , 1 1 . 1 9 8 

— t r i o x y o r t h o a r s e n a t e , 9 . 1 6 7 
— t r i o x y t r i s u l p h a t o d i a l u m i n a t e , 5 . 2 9 4 
— t r i p e n t i t a s i l i c a t e , 6 . 35O 
— t r i p e r m a n g a n i t e , 1 2 . 2 7 7 
— t r i p h o s p h a t e , 3 . 8 9 2 
— t r i p l u m b i d e , 7 . 6 1 4 
— t r i s i l i c o d i a l u m i n i d e , 6 . 1 8 5 
— t r i s i l i c o p h o s p h a t e , 3 . 8 7 3 
— t r i s i l i c o t e t r a l u m i n i d e , 6 . 1 8 5 
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Calcium tr istannide, 7. 373 
trisulphatarsenite , 9. 333 
tr isulphatodialuminate , 5. 294 
tr i tadiamide, 8. 260 
tritaperrnanganite, 12 . 277 

——- tr i terohexavanadate , 9. 77O 
tr i terotetraplumbate , 7. 7OO 
trithal l ide, 5. 427 
tr i thionate , 10 . 609 
tr i thiophosphate , 8. 1067 
tr i tungstate , 11 . 811 
tungs ta te , 11 . 783 
ultramarine, 6. 589 
uranate , 12 . 63 

•—-— urana t o vanadate , 12. 69 
uranium hydroxydisulphotetraura-

nate , 12 . 98 
— iron deuterohexaco lumbate , 9 . 

905 
t i tanoco lumbate , 9. 905 

• metaco lumbate , 9. 904 
red, 12 . 98 
t i tanoco lumbate , 9. 906 

• uranous d iphosphate , 12 . 13O 
hexachloride, 12 . 83 

uranyl a luminium si l icate, 6. 883 
— —— arsenate , 9. 216 
• dicarbonate , 12. 115 

dccahydrate , 12 . 115 
. icos ihydrate , 12. 115 

d ioxyte traphosphate , 12 . 136 
hydrophosphate , 12 . 136 

dihydrate , 12. 136 
te trahydrate , 12. 136 
tr ihydrate , 12 . 136 

orthodisi l icate , 6. 883 
— — pentafluorido, 12 . 79 
_ phosphate , 12. 18, 134 

su lphate , 12. 1IO 
tanta loco lumbate , 9. 867 
tetracarbonate , 12. 115 

• uses , 3 . 644 
vanadatobromowagner i to , 9. 813 

— — vanadatopyromorphi to , 9. 827 
v a n a d a t o t u n g s t a t e , 9. 787 
vanadvltriflvioride, 9. 8Ol 
wagnorito, 3 . 897, 902 ; 4. 388 

— — y t t r i u m uranyl deuterote traco lum-
bato , 9. 904 

— t i tanoco lumbate , 9. 904 
zinc a l loys , 4 . 685 

_ hyposu lphi te , 10 . 183 
z incate , 4. 53O 
zincide, 4. 687, 685 

(di)calcium dia luminate , 5 . 292 
d ia luminium pentametas i l i ca te , 6. 

739 
diborato, §. 87 
hexaborate , 5. 90 

heptahydrated , 5. 90 
pentahydra ted , 5 . 90 

• hexaferrite , 18 . 911 
lead tr imetasi l icate , 6. 888 
m a g n e s i u m si l icate , 6. 403 
potas s ium c a d m i u m sulphate , 4 . 640 

zinc su lphate , 4 . 64O 
T- s od ium decaborate hexadecahydrated , 

5 . 93 
oc tohydrated , 5. 94 

zinc orthodisi l icate, 6. 444 

INDEX 483 
(penta)calc ium d imagnes ium si l icate, 6. 404 

hexaferrite , 13 . 911 
hexa luminate , 5. 292 
potass ium tetrarluohexametasi l icatc, 

6. 369 
(tetra)calcium decarborate, 5. 89 

d ia luminate , 5. 29O 
• hexa luminate , 5. 292 

hexaplumbic dihydroxytriorthosi l i -
cate , 6. 888 

(tri)calcium decaborate enneahydrated , 5. 
91 

decaluminate , 5. 293 
d ia luminate , 5. 291 
ferrous tetramotasi l ieate , 6. 405 
imidodisulphonate , 8. 654 
magnes ium orthosil icate, 6. 409 

Calcopyrite X-radiogram, 1. 642 
Calcouranite, 12. 134 
Calcspar, 3 . 622, 814 
Calcuranite, 3 . 623 
Calcvorborthite, 9. 767 
Calderito, 6. 921 
Caledonito, 7. 819 
Calgoorlite, 4. 697 
Caliche, 2 . 17, 803 

azufrado, 11 . 249 
Calieheras, 2 . 803 
Californite, 6. 726 
Calimia, 4. 408 
Calitzenstein, 4. 613 
Call, 11 . 673 
Callaina, 5. 368 
Callainite, 5. 155 ; 8. 733 
Callaica, 5. 368 
Callaite, 5. 1 55 
Callilite, 9. S89 
Calomel, 2 . JS ; 4 . 697, 797 
Calor c oe lest is , 1. 55 
Calorie, 1. 693 , 698, 699 

Big , 1. 699 
Oram, 1. 699 
Ki logram, 1. 699 
P o u n d , 1. 699 

Calorito, 15. 245 
Calotype process , 3 . 416 
Calvonignite , 12 . 266 
Calvptohte , 6. 857 ; 7. IOO 
Calx, 1. 55 

ant imoni i a lba, 9. 452 
c lota , 9. 42O 

mart i s phlogis to juncta , 14. 390 
p lumbi acrata, 7. 846 

dulcis , 7. 856 
Campyl i te , 9. 4, 261, 262 
Camsell ito, 5. 97 ; 6. 451 
Canaanito, 6. 409 
Canal rays , 5. 42 , 47 
Canbyite , 6. 908 ; 12. 529 
Cancrinite, 6. 58O 

l ime, 6. 582 
Candite, 5. 297 
Canfieldite, 7. 275, 283 
Canizzarite, 9. 694 
Cannizzarite, 9. 692 
Canton's phosphorus , 8. 74O 
Capacity factor of energy, 1. 712 
Capillary electrometer, 1. 1Ol6 
Capillose, 15. 435 
Capnite , 4 . 643 
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C a p o r e i a n i t e , 6 . 7 3 8 
s o d a , 6 . 74O 

C a p p e l e n i t e , 5 . 5 1 4 
C a p u t m o r t u u m , 1 . 5 5 ; 1 0 . 3 5 1 ; 1 3 . 781 
C a r a c o l i t e , 7 . 4 9 1 
C a r a t , 3 . 5 3 2 ; 5 . 7 1 2 

i n t e r n a t i o n a l , 5 . 7 1 2 
C a r b a m i c a c i d , 2 . 7 9 2 
C a r b a z i d e f e r r o h o p t a n i t r o s y l t r i s u l p h i d e , 8 . 

4 4 2 
C a r b a s c o t - s i l i c i u m , 8. 1 1 5 
C a r b i d e c a r b o n , 5 . 8 9 5 

c o r b i t i c , 1 2 . 8 4 7 
— t u n g s t e n s t e e l s , 1 3 . 6 3 4 

C a r b i d e s , 5 . 8 4 4 
C a r b o c o n n o , 5 . 521 
C a r b o l i c a c i d , 1 3 . 6 1 3 , 6 1 5 
C a r b o n , 5 . 7 1 O ; 1 2 . 5 2 8 

a c e t y l e n e d i s u l p h i d e , 6 . 1 1 3 
- a c t i o n o x y g e n , 5 . 8 1 1 

w a t e r , 5 . 8 1 1 
- a d s o r p t i o n g a s e s , 5 . 7 8 9 

f r o m s o l n . , 5 . 7 9 9 
a-, 5 . 7 4 7 
a l l o t r o p i c s t a t e s , 5 . 7 1 8 
a m i d e , 8 . 2 6 2 
a m o r p h o u s , 5 . 7 4 4 

!^repara t ion , 5 . 7 4 4 
. p r o p e r t i e s , p h y s i c a l , 5 . 7 5 5 
- — a n n e a l i n g , 1 2 . 8 5 8 

a r s e n i d e , 9 . 6 8 • 
a t o m , d i s i n t e g r a t i o n , 5 . 8 4 3 
___— t o t r a h e d r o n , 1 . 2 1 4 

•— — a t o m i c n u m b e r , 5 . 8 4 3 
._ w e i g h t , 5 . 8 3 7 , 84O 

- b e n z e n e , 5 . 7 2 1 
£ - , 5 . 7 4 7 
b l a c k s , 5 . 7 4 9 

- b o r i d e , 5 . 2 6 , 8 7 0 
c a r b i d e , 5 . 8 9 5 
c a r b o n y l d i s u l p h i d e , 6 . 1 13 
c o l l o i d a l , 5 . 7 5 2 
c o m b i n e d , 5 . 8 9 5 ; 1 2 . 86O 
c o m p o u n d s i n a ir , 8 . IO 

- - — c o n s t i t u t i o n , 5 . 8 3 7 
— d i f f u s i o n i n i r o n , 1 2 . 7 3 8 

- d i o x i d e , 5 . 9 0 4 
a c t i o n e l e c t r i c s p a r k s , 6 . 6 2 

h e a t , 6 . 6 1 
l i g h t , 6 . 61 
r a d i u m r a d i a t i o n s , 6 . 6 2 
s i l e n t d i s c h a r g e , 6 . 6 3 

a s a s o l v e n t , 6 . 5 9 
a s s i m i l a t i o n b y p l a n t s , 6 . 1 2 
d e c o m p o s i t i o n , 6 . 6 1 
f o r m a t i o n , 6 . 1 5 
h i s t o r y , 6 . 1 
h y d r a t e s , 6 . 5 0 

e n n e a - , 6 . 5 1 
h o m i - , 6 . 5O 

_ . _ h e x a - , 6 . 5 1 
_____ o e t o - , 6 . 5 1 

_ i l x a i r , 8 . 7 
n a t u r a l w a t e r s , 6 . 6 , 5 1 
o c c l u s i o n i n s o l i d s , 6 . 5 7 
o c c u r r e n c e , 6 . 2 
o r i g i n a t m o s p h e r i c , 6 . 4 
p h y s i o l o g i c a l a c t i o n , 6 . 7 4 

— p r e p a r a t i o n , 6 . 15 
p r o p e r t i e s , c h e m i c a l , 6 . 6 1 

INDEX 
C a r b o n d i o x i d e p r o p e r t i e s , p h y s i c a l , 6 . 1 9 

s o l u b i l i t y , 6 . 4 7 
u s e s , 6 . 7 5 

d i p e n t i t a s u l p h i d o , 6 . 8 7 
d i s e l e n i d e , 1 0 . 7 8 3 
d i s u l p h i d e , 6 . 8 7 , 9 5 ; 1 3 . 6 1 3 ; 1 6 . 2 7 5 

a n d C O 2 , 6 . 3 2 
h y d r o g e n , 1 . 3 0 4 

e f f e c t o n c a t a l y s i s , 1 . 4 8 7 
h i s t o r y , 6 . 9 4 
o c c u r r e n c e , 6 . 9 4 
p h y s i o l o g i c a l a c t i o n , 6 . 1 1 6 
p r e p a r a t i o n , 6 . 9 4 
p r o p e r t i e s , c h e m i c a l , 6 . 1 0 6 

p h y s i c a l , 6 . 9 8 
p u r i f i c a t i o n , 6 . 9 4 
r e a c t i o n s , 6 . 1 1 6 
u s e s , 6 . 1 1 6 

d i s u l p h o h e x a b r o m i d e , 6 . 8 9 
d i s u l p h o s e l e n o h e x a b r o m i d e , 1 0 . 9 2 0 
d i s u l p h o t e t r a b r o m i d e , 6 . H O 
d i t e l l u r i d o , 1 1 . 5 4 
d i t r i t a s u l p h i d e , 6 . 8 7 , 8 8 
d i t r i t o x i d e , 5 . 9 0 5 
o n n e a d o d e c i t o x i d e , 5 . 9 0 6 
e t h y l e n e d i s u l p h i d e , 6 . 1 1 3 
g r a p h i t e , 5 . 8 9 5 
h a r d e n i n g , 5 . 8 9 5 ; 1 2 . 86O 
h o x a b o r i d e , 5 . 2 6 
h i s t o r y , 5 . 7 0 

— h y d r o s u l p h i d e , 6 . I l l 
h y d r o s u l p h o t r i s u l p h o n a t e , 6 . 9 2 
i r o n a l l o y s , see I r o n - c a r b o n a l l o y s 

s y s t e m , 1 2 . 7 9 6 
e q u i l i b r i u m , 1 2 . 7 9 6 i s o t o p e s , 5- 8 4 3 

m o l e c u l e , 5 . 8 3 9 
m o n o b o r i d e , 5 . 2 7 
m o n o s u l p h i d e , 6 . 8 7 , 8 9 
m o n o x i d e , 5 . 9 0 4 

h i s t o r y , 5 . 9 0 7 
_ o c c u r r e n c e , 5 . 9 0 9 

p r e p a r a t i o n , 5 . 9 0 9 
p r o p e r t i e s , c h e m i c a l , 5 . 9 2 7 

p h y s i c a l , 5 . 9 1 5 
s o l u b i l i t y , 5 . 9 2 3 

n i t r i d e , 5 . 8 8 7 ; 8 . 1 1 5 
o c c u r r e n c e , 5 . 7 1 5 
o x y c a r b i d e , 5 . 9 0 5 
o x y c h l o r i d e , 5 . 9 6 2 
o x y g e n i r o n , 1 2 . 6 2 1 

h y d r o g e n s y s t e m , 1 2 . 63O 
o x y s u l p h i d e , 5 . 9 7 1 
p e n t i t a d i s e l e n i d e , 1 0 . 7 8 3 
p h o s p h i d e , 8 . 8 4 6 
p h o s p h i n o d i o x i d e , 8 . 8 1 5 
p h o s p h i n o d i s u l p h i d e , 8 . 8 1 5 
p r o p e r t i e s , c h e m i c a l , 5 . 8 2 1 

p h y s i c a l , 5 . 7 5 5 
p s e u d o - , 5 . 7 2 1 
q u a d r a n t o s u l p h i d e , 6 . 8 7 
s e l f - o x i d a t i o n , 5 . 8 1 2 
s e s q u i s u l p h i d e , 6 . 8 7 
s i l i c i d e , 5 . 8 7 5 
s i l i c i d e s , 6 . 1 8 6 
s o l u b i l i t y i n i r o n , 1 2 . 8 0 9 
s u b o x i d e , 5 . 9 0 5 
s u l p h i d e s , 6 . 8 7 
s u l p h o s e l e n i d e , 1 0 . 9 1 9 
s u l p h o t e l l u r i d e , 1 1 . I l l 



C a r b o n t e m p e r , 5- 7 3 9 ; 1 2 - 8 5 8 
t e t r a c h l o r i d e . 1 3 . 6 1 5 
t o t r i t a s e l o n i d e , 1 0 . 7 8 3 
t e t r i t a s u l p h i d e , 6 . 8 7 
t r i h e m i s u l p h i d e , 6 . 8 7 , 8 9 
t r i t h i o b r o m i d e , 6 . 3 2 6 
v a l e n c y , 5 . 8 3 7 

C a r b o n a d o , 5 . 7 2 0 
C a r b o n a t e o f c o p p e r , b l u e , 3 . 7 

g r e e n , 3 . 7 
s i l v e r , 1 5 . 2 I O 

C a r b o n a t e s , 6 . 7 2 
C a r b o n a t o a p a t i t e , 8 . 8 9 6 
C a r b o n a t o m a r i a l i t e , 6 . 7 6 4 
C a r b o n a t o m e i o n i t e , 6 . 7 6 4 
C a r b o n i c a c i d , 6- 2 , 7 2 , 1 1 9 
C a r b o n y 1 b r o m i d e , 5 . 97O 

c l i l o r o b r o m i d e , 5 . 97O 
c u p r o u s c h l o r i d e , 8 . 1 6 2 
fluoride, 5 . 97O 

— — h a l i d e s , 5 . 9 6 2 
r u t h e n i u m b r o m i d e , 1 5 . 5 3 7 
s u l p h i d e , 5 . 9 7 1 

C a r b o n y l s , 5 . 9 5 0 
C a r b o r u n d u m , 5 . 8 7 6 

fire s a n d , 5 . 8 7 8 
X - r a d i o g r a m , 1 . 6 4 2 

C a r b o s i l , 5 . 2 1 9 
C a r b r o x , 5 . 75O 
C a r b u n c l e , 3 . 1 1 7 ; 6 . 74O 
C a r b u n c u l u s , 5 . 2 9 5 ; 6 . 7 1 4 
C a r b u r e , 5 . 8 4 4 
C a r b u r e t of p o t a s s i u m , 5 . 8 4 7 
C a r b u r i z a t i o n i r o n , 1 2 . 7 2 5 
C a r e l i n i t o , 9 . 5 8 9 
C a r i e s of b r o n z e , 3 - 7 6 
C a r l o s i t o , 6 . 8 4 3 
C a r l n b a d t w i n n i n g , 6 . 67O 
C a r m o m t e , 3 . 2 1 0 
C a r m i n e s p a r , 9 . 4 , 2 2 8 
C a r m i n i t e , 7 . 4 9 1 ; 9 . 4 , 2 2 8 ; 1 2 . 5 2 9 
C a m a l l i t e , 2 . 1 5 , 43O ; 4 . 2 5 2 , 2 9 8 ; 7 . 8 9 6 

a m m o n i u m , 4 . 3 0 6 
b r o m o , 4 . 3 1 4 

__ i o d o , 4 . 3 1 7 
— --- c a e s i u m , 4 . 3 0 8 

r u b i d i u m , 4 . 3 0 8 
C a m a t , 6 . 4 7 2 
C a r n a t i t e , 6 . 6 9 3 
C a r n o g i o i t o , 6 . 5 7 0 , 6 9 5 
C a r n e i g i e t i t e , 6 . 6 6 2 
C a m e l i a n , 6 . 1 3 9 
C a r n o t i t e , 3 . 9 0 2 ; 6 . 8 3 5 ; 7 . 8 9 6 ; 9 . 7 0 7 

7 1 5 ; 1 2 . 4 
c a l c i u m , 9 . 7 8 9 
p o t a s s i u m , 9 . 7 8 8 

C a r n o t ' s e q u a t i o n , 1 . 72O 
p r i n c i p l e , 1 . 7 1 3 

C a r o l a t h i n e , 6 . 4 9 7 
C a r o l i n i u m , 7 . 1 7 4 , 2 0 9 
C a r o l o n i u m , 5 . 5 0 4 
C a r o n ' s c e m e n t , 1 2 . 7 3 7 
C a r o ' s a c i d , 1 0 . 4 4 9 , 4 8 2 
C a r p h o l i t e , 6 . 9 0 0 ; 1 2 . 1 4 9 
C a s p h o s i d e r i t e , 1 2 . 5 2 9 ; 1 4 . 3 2 8 , 3 4 4 
Ca^jpftiostilbite, 6 . 7 0 9 
C a r p b l i t e , 6 . 4 7 3 
C a r p o s i d e r i t e , 1 4 . 3 3 4 
C a r r a r a m a r b l e , 8 . 8 1 5 
C a r r o l l i t e , 1 4 . 4 2 4 , 7 5 7 ; 1 5 . 9 
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C a r t h u s i a n p o w d e r , 9 . 5 1 3 
C a r y i n i t e , 3 . 6 2 3 ; 4 . 2 5 2 ; 7 . 4 9 1 ; 9 . 2 2 2 ; 

1 2 . 1 4 9 , 15O 
C a r y n i t e , 9 . 4 
C a r y o c e r i t o , 5 . 5 1 4 
C a r y o p i l i t e , 6 . 8 9 7 ; 1 2 . 1 4 9 
C a s c a d e f u r n a c e , 4 . 7Ol 
C a s e h a r d e n i n g , 1 2 . 7 3 7 
C a s s e l b r o w n , 1 3 . 8 8 7 
C a s s e l ' s g r e e n , 1 2 - 2 8 9 

y e l l o w , 7 . 7 4 2 
C a s s e n i t e , 6 . 6 6 3 
C a s s i o p e i u m , 5 . 5 0 5 , 7 0 5 
C a s s i t e r i t e , 5 . 5 3 0 ; 7 . 3 9 4 , 8 9 6 

t a n t a l u m , 7 . 3 9 4 
X - r a d i o g r a m , 1 . 6 4 1 

C a s s i t e r o s , 7 . 2 7 6 , 2 7 7 ; 16- 1 
C a s s i t e r o t a n t a l i t e , 9 . 9O0 
C a s s i u s , P u r p l e of, 3 . 5 6 4 
C a s t i r o n , 1 2 . 7 1 2 

a l l o v , 1 2 . 5 9 7 , 7 0 8 . 7 0 9 
b l a c k h e a r t , 1 2 . 7 0 9 . 7 2 4 
c h a r c o a l h e a r t h , 1 2 . 7 0 9 

_ _ g r e y , 1 2 . 5 9 6 , 7 0 8 
m a l l e a b l e , 1 2 . 7 0 9 
m o t t l e d , 1 2 . 5 9 6 , 7 0 8 
n o n - m a g n e t i c , 1 3 . 2 5 7 
r e f i n e d , 1 2 . 7 0 9 
w h i t e , 1 2 . 5 9 6 , 7 0 8 , 7 1 3 

h e a r t , 1 2 . 7 0 9 , 7 2 4 
C a s t a r i i t o , 1 2 . 5 2 9 ; 1 4 . 3 2 8 , 3 3 2 
C a s t e l l i t e , 6 . 8 3 1 
C a s t e l n a u l i t e , 5 . 5 2 7 
C a s t i l l i t e , 1 0 . 6 9 4 , 7 9 5 ; 1 4 . 1 8 9 
C a s t i n g , t e m p e r a t u r e of, 1 2 . 7 2 1 
C a s t o r , 7 . 8 9 6 
C a s w e l l i t e , 6 . 6 0 8 ; 1 2 . 149 
C a t - g o l d , 6 . 6 0 4 

s i l v e r , 6 . 5 0 4 
C a t a l a n f o r g e , 1 2 . 5 8 2 
C a t a l y s i s , 1 . 3 2 5 , 3 5 7 , 9 3 6 ; 2 . 143 ; 1 6 . 1 5 4 

a d s o r p t i o n t h e o r y , 1 6 . 153 
— a t o m i c d i s t o r t i o n t h e o r y , 1 6 . 1 5 3 

b y c o n t a c t , 1 . 4 8 6 
h y d r o c h l o r i c a c i d , 2 . J 9 6 

c o n d o n s o d f i lm t h e o r y , 1 6 . 1 5 3 
c o n t a c t , 1 6 . 1 5 2 
d i s s o c i a t i o n , 1 0 . 6 7 3 
h e t e r o g e n e o u s , 1 6 . 1 5 2 
h o m o g o n o o u s , 1 6 . 1 5 2 
i n h i b i t o r s , 16- 1 5 4 

___ i n t e r m e d i a t e i - o m p o u n d t h e o r y , 1 6 . 152 
m e c h a n i s m of, 1 . 4 8 8 
m o l e c u l a r d i s t o r t i o n t h e o r y , 1 6 . 153 
m u l t i p l e a d s o r p t i o n t h e o r y , 1 6 . J 5 3 
n e g a t i v e , 1 . 3 5 8 ; 1 6 . 1 5 4 
p r o m o t o r s , 1 6 . 1 5 4 
p s e u d o - , 1 0 . 6 7 3 

C a t a l y s t p o i s o n i n g , 1 6 . 1 5 4 
C a t a l y s t s , 1 . 9 3 7 

n e g a t i v e , 1 . 9 3 8 
p o i s o n i n g of, 1 . 9 3 7 

C a t a l y t i c r e a c t i o n s , 1 . 3 5 8 
C a t a p h o r e s i s , 3 . 541 
C a t a p h o r i t e , 6 . 8 2 1 ; 1 2 . 5 2 9 
C a t a p l e i i t e , 5 . 5 1 2 ; 6 . 8 5 5 ; 7 . 1OO 
C a t a r i n i t e , 1 2 . 5 2 9 ; 1 5 . 5 
C a t a s p i l i t e , 6 . 6 1 9 , 8 1 1 
C a t h a r i n i t o , 1 5 . 4 , 5 , 2 5 6 
C a t h k i n i t e , 6 . 4 3 2 
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C a t h o d e , 1 . 0 3 
r a y s , 4- 2 5 

C a t i o n , 1 . 9 3 
C a t ' s - e y e , 4 . 2 0 6 ; 6 . 1 3 9 , 9 1 3 
C a u s e , 1 . 1 3 , 5 7 
C a u s t i c a l k a l i , 2 . 4 9 5 

a l k a l i e s , 2 . 4 2 1 
l i m e , 3 . 6 1 9 , 6 5 3 

C a u s t i f i c a t i o n , 2 . 4 9 7 
i o n i c t h e o r y , 5 . 4 9 8 
m o l e c u l a r t h e o r y , 2 . 4 9 8 

C a v o l i n i t o , 6 . 5 6 9 , 5 8 5 
C a w k , 3 . 7 6 2 
C a z o p r o c e s s e x t r a c t i o n s i l v e r , 3 . 3 0 3 
C o b o l l i t o , 6 . 7 5 4 
O e i l i n i t e , 6 . 4 2 6 
O e l a d o m t e , 6 . 92O 
CeloHtmo, 3 . 7 6 2 
— — u s e s , 3 . 8 0 2 
Ool i t e . 6 . 5 5 6 
Col l , C r i o s h e i m ' s , 2 . 3 5 

S o l w a y ' s , 2 . 3 6 
S u e u r ' s , 2 . 3 5 

Ce l lar ing ' r e c e i v e r , 2 . 163 
C e l l u l a r s t r u c t u r e m e t a l s , Q u i n c k e ' s t h e o r y , 

1 . 6 0 3 
C o l s i a n , 6 . 6 6 2 , 6 9 8 , 7 0 6 
O o l s i t e , 1 4 . 5 4 2 
O e l t i a , 5 . 7 0 6 , 7 0 8 
C e l t i u m , 5 . 4 9 8 , 7 0 8 ; 7 . 1 6 6 

h y d r o x i d e , 5 . 7 0 8 
o x i d e , 5 . 7 0 8 

C e m e n t , 6- 5 5 3 
B r i t i s h , 6 . 5 5 4 
c l i n k e r , 6 . 5 5 4 
c o p p e r , 3 . 3 0 
Kneno'B, 3 . 7 7 6 
M a c k ' s , 3 . 7 7 6 
P a r k e r ' s , 6 . 5 5 4 

- p l a s t e r s , 3 . 7 7 5 
P o r t l a n d , 6 . 5 5 4 

- — l t o m a n , 6 . 5 5 4 
S c o t t ' s s e l e n i t i c , 3 . 7 7 6 , 8 0 0 
s t e e l , 1 2 . 7 5 3 

C e m e n t a t i o n , 3 . 3O ; 1 2 . 7 3 6 
i r o n , 1 2 . 7 3 6 
p r o c e s s g o l d p a r t i n g , 3 . 5 0 8 
s t e e l , 1 2 . 7 3 6 

C e m e n t i t e , 1 2 . 5 2 8 , 7 9 7 , 8 6 0 
g r a n u l a r , 1 2 . 8 4 7 
s p h e r o i d i z i n g , 1 2 . 8 5 1 

C e m e n t s t a h l , 1 2 . 7 5 3 
C o n o s i t e , 5 . 5 1 4 
C e n t i b a r , 1 . 15O 
C e n t r a l l a s s i t e , 6 . 3 6 2 
C e n t r e of s y m m e t r y , 1 . 6 1 4 
C e r a m i c a r t , 6 . 5 1 3 
C e r a r g y r a t e , 2 . 15 ; 3 . 3 0 0 , 3 9 0 
C e r a s i t e , 6 . 8 0 8 ; 7 . 7 3 9 
C e r b o l i t o , 4 . 3 4 2 
C e r e r i t o , 5 . 5 0 7 
C e r - h o m i l i t e , 6 . 4 5 1 
C e r i a , 5 . 5 0 1 , 6 2 6 

i s o l a t i o n , 5 . 55O 
p r e p a r a t i o n , 5 . 5 8 7 

Cer ic a m m o n i u m d i h y d r o c t o d e c a m o l y b -
d a t e , 1 1 . 6OO 

d o d e c a m o l y b d a t e , 1 1 . 6 0 0 
n i t r a t e , 5 . 6 7 3 
s u l p h a t e , 5 . 6 6 2 

Cer ic a n i l i n e d o d e c a m o l y b d a t e , 1 1 . 6OO 
c a e s i u m n i t r a t e , 5 . 6 7 3 
c a r b o n a t e , 5 . 66O 
c e r o u s s u l p h a t e , 5 . 6 6 2 
c h l o r i d e , 5 . 6 4 1 
c o b a l t d e c a f l u o r i d e , 1 4 . 6 0 7 
c o b a l t i c h e x a m m i n o s u l p h a t e , 1 4 . 7 9 1 
c o b a l t o u s n i t r a t e , 1 4 . 8 2 8 
d e c a c h r o m i t e , 1 1 . 2OO 
d i c h r o m i t e , 1 1 . 2 0 0 
d i h y d r o a r s e n a t e , 9 . 1 8 7 
fluoride, 5 . 6 3 7 
h e p t i t o c t o c h r o m i t e , 1 1 . 2OO 
h y d r o a r s e n a t e , 9 . 1 8 7 
h y d r o - o r t h o p h o s p h a t e , 5 . 6 7 6 
h y d r o x i d e , 5 . 6 3 2 

c o l l o i d a l , 5 . 6 3 2 
h y d r o s o l , 5 . 6 3 2 

h y d r o x y n i t r a t e , 5 . 6 7 2 
i o d a t e , 2 . 3 5 4 
l a n t h a n u m s u l p h a t e , 5 . 6 6 2 
m a g n e s i u m n i t r a t e , 5 . 6 7 4 
m a n g a n o u s n i t r a t e , 1 2 . 4 4 6 
m o l y b d a t e , 1 1 . 5 6 4 

- — n e o d y m i u m s u l p h a t e , 5 . 6 6 2 
n i c k e l n i t r a t e , 1 5 . 4 9 2 
n i c k e l o u s d e c a f l u o r i d e , 1 5 . 4 0 5 
n i t r a t e , 5 . 6 7 2 
o c t o d e c a o h r o m i t e , 1 1 . 2Ol 
o x i d e , 5 . 6 2 9 
o x y c a r b o n a t e s , 5 . 6 6 6 
o x y c h l o r i d e , 5 . 64O, 6 4 1 
o x y s u l p h a t e , 5 . 6 6 2 
o x y t e t r a s u l p h a t e , 5 . 6 6 1 
p o n t i t a d i c h r o m i t o , 1 1 . 2OO 
p e r c h l o r a t e , 2 . 4 0 2 
p o t a s s i u m n i t r a t e , 5 . 6 7 3 

s u l p h a t e , 5 . 6 6 2 
p r a s e o d y m i u m s u l p h a t e , 5 . 6 6 2 
p y r o p h o s p h a t e , 5 . 6 7 6 
r u b i d i u m n i t r a t e , 5 . 6 7 3 
s e l e m t e , 1 0 . 831 
s i l v e r d o d e c a m o l y b d a t e , 1 1 . 6OO 

s u l p h a t e , 5 . 6 6 2 
s o d i u m d o d e c a m o l y b d a t e , 1 1 . 6OO 

s u l p h a t e , 5 . 6 6 2 
s u l p h a t e , 5 . 6 6 1 
t e t r a c h r o m i t e , 1 1 . 2 0 0 
t h a l l i u m s u l p h a t e , 5 . 6 6 2 
t r i t o c t o c h r o m i t e , 1 1 . 20O 
z i n c n i t r a t e , 5 . 6 7 4 

C e r i n e , 5 . 5 0 9 
C e r i o d o d e c a m o l y b d a t e s , 1 1 . 6OO 
C e r i t e , 5 . 4 9 6 , 5 0 7 ; 7 . 1OO ; 1 2 . 6 
C e r i u m a l u m i n i d e , 5 . 6 0 8 

a m a l g a m s , 5 . 6 0 7 
a n a l y t i c a l r e a c t i o n s , 5 . 6 0 8 
a n t i m o n y a l l o y s , 9 . 4 0 9 
a p a t i t e , 5 . 6 7 5 
a r s e n i d e , 9 . 6 8 

- — — a t o m i c n u m b e r , 5 . 6 2 2 
w e i g h t , 5 . 6 2 1 

a z i d e , 8 . 3 5 4 
b i s m u t h i d e , 5 . 6 0 4 
b o r o t u n g s t a t e , 5 . H O 
b r o m a t e , 2 . 3 5 5 
c a d m i u m a l l o y s , 5 . 6 0 7 
c a l c i u m a l l o y s , 5 . 6 0 6 

p h o s p h a t o s i l i c a t e , 6 . 8 3 5 
s i l i c o z i r c a t o t a n t a l a t e , 6 . 8 5 9 
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C e r i u m c a r b i d e , 5 . 8 7 3 , 8 8 5 
c h l o r o t u n g s t a t e s , 1 1 . 8 5 2 
c o p p e r a l l o y s , 5 . 6 0 5 

• c u p r i d e , 5 . 6 0 5 
c u p r o u s d i s u l p h i t e , 1 0 . 3 0 2 

d i t h i o s u l p h a t e , 1 0 . 5 4 9 
d i a l u m i n i d e , 5 . 6 0 8 
d i a m r n i n o t r i c h l o r i d e , 5 . 64O 
d i b i s m u t h i d e , 5 . 6 0 4 ; 0 . 6 3 8 
d i n i t r i d o , 8 . 1 2 1 
d i o x i d e , 5 . 6 2 9 
d i o x y s u l p h a t e , 5 . 6 5 1 
d i s t a n n i d e , 7 . 3 8 5 
d i s u l p h i d o , 5 . 6 4 9 
d o d e c a m m i n o t r i c h l o r i d e , 5 . 64O 
e n n e a r n a g n e s i d e , 5 . 6 0 6 
e p i d o t e , 5 . 51O 
f l u o a i l i c a t e , 6 . 9 5 4 
g o l d a l l o y s , 5 . 6 0 6 
h e m i a l u m i n i d o , 5 . 6 0 8 
h e m i c u p r i d e , 5 . 6()5 
h e m i s t a n n i d o , 7 . 3 8 5 
h e m i t r i s t a n n i d e , 7 . 3 8 5 
h e m i z i n e i d e , 5 . 6 0 7 

— h e x a c u p r i d e , 5 . 6 0 5 
h y d r a z i n e s u l p h a t e , 5 . 6 5 9 
h y d r i d e , 5 . 6Ol 
h y d r o x y l a m i n e s u l p h a t e , 5 . 6 5 9 
h y p o n i t r i t e , 8 . 4 1 6 
h y p o p h o s p h i t e , 8 . 8 8 6 
i c o s i a m m i n o t r i c h l o r i d e , 5 . 6 4 0 
i o d i d e , 5 . 6 4 6 
i r o n a l l o y s , I S . 5 5 7 
m a g n e s i d e , 5 . 6 0 6 
m e r c u r y a l l o y s , 5 . 6 0 7 
m e t a b o r a t e , 5 . 1 0 4 
m o t o x i d e , 5 . 6 3 3 

- m o n o b i s m u t h u i e , 9 . 6 3 8 
m o n o x i d e , 5 . 6 2 5 
n i c k e l a l l o y s , 1 5 . 2 3 2 
n i t r i d e , 8 . 12O 

— — n i t r i t e s , 8 . 4 9 6 
n i t r o h y d i o x y l a r n i n a t o , 8 . 3 0 6 
o c c u r r e n c e , 5 . 5 8 7 
o c t a m m i n o t r i c h l o r i d e , 5 . 64O 
o x a l i c u m m e d i c i n a l e , 5 . 5 4 3 
o x y c a r b i d e , 5 . 8 7 3 
o x y c h l o r i d e , 5 . 6 4 1 
o x y s u l p h i d e , 5 . 65O 
p a r a o x i d e , 5 . 6 3 3 
p l a t i n u m a l l o y s , 1 6 . 2 1 1 
p r e p a r a t i o n , 5 . 5 8 9 
p r o p e r t i e s , c h e m i c a l , 5 . 6 0 1 

p h y s i c a l , 5 . 5 9 1 
p y r i d i n e s u l p h a t e , 5 . 6 5 9 
q u a d r a n t o m a g n e s i d e , 5 . 6 0 6 
q u a d r a n t o z i n c i d e , 5 . 6 0 7 
q u i n o l i n e s u l p h a t e , 5 . 6 5 9 
s e l e n i d e , 5 . 6 0 3 
s e s q u i o x i d e , 5 . 6 2 6 
s i l i c a t e , 6 . 8 2 6 
s i l i c i d e , 5 . 6 0 4 ; 6 . 1 8 5 
s i l i c o d o d e c a t u n g s t a t e , 6 . 8 8 0 
s i l v e r a l l o y s , 5 . 6 0 6 
s o d i u m a l l o y s , 5 . 6 0 5 

p h o s p h a t o s i l i c a t e , 6 . 8 3 5 

Cer ium, s u l p h a t e h e x a h y d r a t e , 5 . 6 5 3 
o c t a h y d r a t e , 5 . 6 5 2 
p e n t a h y d r a t e , 5 . 6 5 3 
t o t r a h y d r a t e , 5 . 6 5 3 

- s u l p h a t o s t a n n a t e . 7 . 4 7 9 
s u l p h i d e , 5 . 6 0 3 , 6 4 8 
s u l p h i t e , 1 0 . 3 0 2 
t e t r a c h l o r i d e , 5 . 6 4 1 
t e t r a c u p r i d e , 5 . 6 0 5 
t e t r a f i u o r i d e , 5 . 6 3 7 

s o l u b i l i t y of h y d r o g e n , 1 . 3 0 7 
s u l p h a t e b a s i c , 5 . 6 5 1 

d o d e c a h y d r a t e d , 5 . 6 5 2 
e n n e a h y d r a t e d , 5 . 6 5 2 

— t e t r a l u m i n i d e , 5 . 6 0 7 
t e t r a m m i n o t r i c h l o r i d e , 5 . 64O 
t e t n t a m a g n e s i d o , 5 . 6 0 6 , 6 0 7 

— t e t r o x i d e , 5 . 6 6 6 
t h o r i u m n i t r a t e , 7 . 2 5 1 

s u l p h a t e , 7 . 2 4 7 
t r i b i s m u t h i d e , 5 . 6 0 4 
t r i b r o m i d e , 5 . 6 4 5 
t r i c h l o r i d e , 5 . 6 3 9 
t r i m a g n e s i d n , 5 . 6 0 6 
t r i o x i d e , 5 . 6 2 9 

— h y d r a t e d , 5 . 6 3 4 
t r i t a b i s m u t h i d e , 9 . 6 3 8 

— t r i t a l u m u i i d c , 5 . 6 0 8 
t r i t e t r a b i s n i u t b i d e , 9 . 6 3 8 
t r i t e t r i t a b i s m u t h i d e , 5 . 6 0 4 
u r a n a t e , 1 2 . 6 4 
u r a n i t o , 1 2 . 4 3 

d i h y d r a t e , 1 2 . 4 3 
u r a n y l s u l p h i t e , 1 0 . 3 0 9 
u s e s of, 5 . 6 1 0 

( d i ) c e r i u m c a l c i u m a l u m i n o h y d r o x y t r i -
o r t h o s i l i c a t e , 5 . 5 IO 

C e r o f l u o r i t e , 5 . 6 3 8 
C e r o l i t e , 6 . 4 2 3 
C e r o s i c m o l y b t l a t e , 1 1 . 5 6 4 
CeroHoeoric h y d r o s u l p h a t o , 5 . 66O 

o x i d e , 5 . 6 3 3 
C o r o u s a m m o n i u m c a r b o n a t e , 5 . 6 6 6 

c o p p e r n i t r i t e , 8 . 4 9 6 
m o l y b d a t e , 1 1 . 5 8 7 

- n i t r a t e , 5 . 6 7 1 
s u l p h a t e , 5 . 6 5 9 
s u l p h i t e , 1 0 . 3 9 2 
t u n g s t a t e , 1 1 . 79O 

b r o m a t o , 2 . 3 5 7 
b r o m o a u r a t e , 3 . 6 0 7 
c a d m i u m s u l p h a t e , 5 . 6 5 9 

— f ises ium n i t r a t e , 5 . 6 7 1 
c a r b o n a t e , 5 . 6 6 4 
e e r i e s u l p h a t e , 5 . 6 6 2 

- — — c h l o r i d e , 5 . 6 0 3 , 6 3 9 
h e p t a h y d r a t o d , 5 . 6 3 9 
h e x a h y d r a t e d , 5 . 64O 

c h l o r o a u r a t o , 3 . 5 9 5 
c h l o r o p l a t i n a t e , 1 6 . 33<) 
c h l o r o p l a t i n i t e , 1 6 . 2 8 4 
c h r o m a t e , 1 1 . 2 8 6 
c o b a l t i c h e x a m m i n o s u l p h a t e , 1 4 . 7 9 1 
c o b a l t o u s n i t r a t e , 1 4 . 8 2 8 
d i h y d r o a r s e n a t o , 9 : 187 
d i h y d r o t e t r a s o l e n i d e , 1 0 . 83O 
d i t h i o n a t e , 1 0 . 5 9 4 
d o d e c a n i t r i t o t r i p l a t i n i t e , 8 . 521 
f l u o r i d e , 5 . 6 3 8 

h e m i h y d r a t e d , 5 . 6 3 8 
h e x a i o d o h e x a n i t r i t o t r i p l a t i n i t o , 8 . 5 2 3 
h y d r a t e d s e l e n i d e , 1 0 . 7 8 2 
h y d r o a r s e n a t e , 9 . 187 
h y d r o p y r o p h o s p h a t o , 5 . 6 7 5 
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C e r o u s h y d r o s u l p h a t o , 5 . 6 5 6 
h y d r o s u l p h i t o , 1 0 . 83O 
H y d r o x i d e , 5 . 6 2 8 
i o d a t e , 2 . 3 5 4 , 3 5 7 
i o d i d e , 5 . 6 0 3 
l e a d o r t h o p h o s p h a t e , 7 . 8 7 9 

— m a g n e s i u m n i t r a t e , 5 . 6 7 1 
m a n g a n o u M n i t r a t e , 1 2 . 4 4 5 
m o t a p h o H p h a t o , 5 . 6 7 5 

— — m o t a t u n g s t a t o , 1 1 . 8 2 6 
m o l y b d a t o , 1 1 . 5 6 3 , 5 6 4 
jtiiokel n i t r a t e , 1 5 . 4 9 2 
n i t r a t e , 5 . 6 6 8 
n i t r i t e , 8 . 4 9 6 
o r t h o p h o s p h a t e , 5 . 6 7 5 
o r t h o s u l p h a r s o n a t o , 9 . 3 2 2 
o rt h o v a n a d a t e , 9 . 7 7 5 
o x y p e n t a s o l o n i t e , 1 0 . 83O 
p a r a t u n g s t a t e , 1 1 . 8 1 9 
p o r e h l o r a t e , 2 . 4 0 2 

— - p e r i o d a t e , 2 . 4 1 6 
— — p o t a s s i u m c a r b o n a t e , 5 . 6 6 5 

— c o p p e r n i t r i t e , 8 . 4 9 6 
n i t r a t e , 5 . 67O 
n i c k e l n i t r i t e , 8 . 5 1 2 

— __ — _ o r t h o p h o s p h a t e , 5 . 6 7 5 
s u l p h a t e , 5 . 6 5 S 
s u l p h i t e , 1 0 . 3<>2 

p y r o a r w e n i t e , 9 . 2 9 7 
p y r o p h o s p h a t e , 5 . 6 7 5 
p y r o B u l p h a r s e n a t o , 9 . 3 2 2 

— r u b i d i u m n i t r a t e , 5 . 67O 
— — Holenatoa, 1 0 . 8 7 1 
— d e c a h y d r a t e , 1 0 . 8 7 2 

d o d e c a h y d r a t e , 1 0 . 8 7 2 
-— e n n o a h y d r a t e , 1 0 . 8 7 2 

_ h o n a h y d r a t o , 1 0 . 8 7 2 
- . h e p t a h y d r a t e , 1 0 . 8 7 2 

h e x a h y d r a t o , 1 0 . 8 7 2 
o c t o h y d r a t e , 1 0 . 8 7 2 

• p e n t a h y d r a t e , 1 0 . 8 7 2 
_ _ __ — t e t r a h y d r a t e , IO. 8 7 2 

s e l e n i d e , 1 0 . 7 8 2 
— s e l e n i t e , 1 0 . 8 3 0 

s o d i u m c a r b o n a t e , 5 . 6 6 5 
— - —— n i t r a t e , 5 . 67O 

_ . __ o r t h o p h o s p h a t e , 5 . 6 7 5 
-___— p y r o p h o s p h a t e , 5 . 6 7 5 

s u l p h a t e , 5 . 6 5 7 
_ s u l p h i t e , 1 0 . 3 0 2 

t u n g H t a t e , 1 1 . 79O 
s u l p h a t e , 5 . 65O 
s u l p h a t o o e r a t e , 5 . 66O 
s u l p h a t o n i t r a t e , 5 . 6 6 9 
s u l p h o t u n g s t a t e , 1 1 . 8 5 9 
t e l l u r a t e , 1 1 . 9 6 
t h a l l i u m c o p p e r n i t r i t e , 8 . 4 9 6 

— - n i c k e l n i t r i t e , 8 . 5 1 2 
t h a l l o u s n i t r a t e , 5 . 6 7 1 

— t r i t o r o d e c a v a n a d a t e , 9 . 7 7 5 
t u u g s t a t e , 1 1 . 7 8 9 

——— z i n c n i t r a t e , 5 . 6 7 2 
( d i ) c e r o u s a m m o n i u m o c t o s u l p h a t e , 5 . 6 5 9 

p o t a s s i u m h e x a s u l p h a t e , 5 . 6 5 8 
o c t O B u l p h a t e , 5 . 6 5 8 
p e n t a s u l p h a t e , 5 . 6 5 8 

s o d i u m h e x a s u l p h a t e , 5 . 6 5 7 
( t e t r a ) c e r o u s p o t a s s i u m e n n e a s u l p h a t o , 5 . 

6 5 8 
s o d i u m e n n e a s u l p h a t e , 5 . 6 5 7 

C e r u l e a n b l u e , 14«. 5 1 9 
C e r u l o o f i b r i t e , 9 . 2 5 9 
C e r u s e , 7 . 8 2 9 
C o r u s s a n a t i v a , 7 . 8 2 9 

u s t a . 7 . 6 7 3 
C e r u s s i t e , 7 . 4 9 J , 8 2 9 
C e r v a n t i t o , 9 . 3 4 3 , 4 3 5 
C o s a r o l i t e ( o r C e s a r o l i t e ) , 1 2 . 1 4 9 , 2 6 7 , 2 7 9 
C o y l o n i t e , 5 . 2 9 7 
C h a b a s i n , 6 . 7 2 9 
C h a b a s i t e , 6 . 7 2 9 

s i l v e r , 6 . 6 8 3 
C h a b a z i t e , 6 . 5 7 5 

a m m o n i u m , 6 . 7 3 3 
b a r i u m , 6 . 7 3 3 
m a g n e s i u m , 6 . 7 3 3 
n a t r o n , 6 . 7 3 4 
p o t a s s i u m , 6 . 7 3 3 
s o d i u m , 6 . 7 3 3 
t h a l l o - , 6 . 8 2 6 

C h a c a l , 5 . 7 1 4 
C h a i n r e a c t i o n s , 1 6 . 1 5 2 
C h a l c a n t h i t e , 3 . 7, 2 3 4 
C h a l c a n t h i t e s , 4 . 6 3 9 ; 1 2 . 4 0 3 
C h a l c a n t h o n , 1 4 . 2 4 2 
C h a l c e d o n y , 6 . 1 3 9 
C h a l c i t e s , 1 4 . 2 4 3 
C h a l c i t i s , 3 . 3 ; 1 4 . 2 4 3 
C h a l c o c i t e , 3 . 7, 2 l O 
C h a l c o d i t e , 6 . 6 2 4 ; 1 2 . 5 2 9 
C h a l e o l a m p r i t e , 6 . 8 2 9 ; 7 . 3 , 1OO ; 9 . 8 3 9 
C h a l c o l i t e , 1 2 . 2 , 4 , 1 3 3 
C h a l c o l i t h i t e , 3 . 8 
C h a l c o m o n i t e , 1 0 . 6 9 4 . 8 2 3 
C h a l c o m i k l i t e , 1 4 . 1 8 9 
C h a l c o m o r p h i t e , 6 . 3 6 2 
C h a l o o p h a t - i t e , 9 . 1 8 6 
C h a l c o p h a n i t o , 1 2 . 1 4 9 
C h a l c o p h y l l i t e . 9 . 4 , 1 6 2 
C h a l c o p y r i t e , 3 . 7 ; 1 2 . 5 2 9 ; 1 4 . 1 8 3 , 1 8 4 
C h a l e o p y r o h o t i n , 1 2 . 5 2 9 
C h a l c o p y r r h o t i t e , 1 4 . 1 8 3 , 1 9 2 
C h a l c o s i d o r i t e , 5 . 1 5 5 ; 8 . 7 3 3 ; 1 2 . 5 2 9 ; 1 4 . 

4 I O 
C h a l c o s t i b i t o , 9 . 3 4 3 , 5 3 6 
C h a l c o s t i b n i t o , 3 . 7 
C h a l c o t r i e h i t e , 3 . 117 
C h a l d e a , 1 . 2 0 
C h a l i t i t o , 6 . 7 0 9 
C h a l k , 3 . 6 2 2 , 8 1 4 

F r e n e h , 6 . 43O 
C h a l k a n t h o n , 1 4 . 2 4 3 
C h a l k a n t h o s , 1 4 . 2 4 3 
C h a l k a n t h u m , 1 4 . 2 4 3 
— v i r i d o c y p r i u m , 1 4 . 2 4 3 
C h a l k o r n e l a n , 3 . 131 
C h a l k o p y r r h o t i n , 1 4 . 1 9 2 
C h a l k o s i d e n t , 1 4 . 4IO 
C h a l k o s i n e , 3 . 2 IO 
C h a l k o s t i b i t , 9 . 5 3 6 
C h a l m e r s i t e , 3 . 7 ; 1 2 . 5 2 9 ; 1 4 . 1 8 3 , 1 9 2 
C h a l y b i n g l e n z , 9 . 5 4 6 
C h a l y b i t e , 8 . 6 2 2 ; 1 2 . 5 2 9 ; 1 4 . 3 5 5 
C h a l y p i t e , 1 2 . 5 2 9 
C h a m b e r a c i d , 1 0 . 3 6 3 

c r y s t a l s , 8 . 6 9 6 
C h a m o i s i t e , 6 . 6 2 3 
C h a m o s i t e , 6 . 6 2 2 ; 1 2 . 5 2 9 
C h a n a r c i l l i t e , 9 . 6 5 , 3 4 3 , 4 0 4 
C h a n c o u r t o i s ' t e l l u r i c s c r e w , 1 . 2 5 3 



C h a p m a n i t e , 6- 8 3 6 
C h a r a c t e r i s t i c e q u a t i o n , 1 . 161 
C h a r c a n t h u m c a n d i d u m , 4 . 6 1 3 
C h a r c o a l a b s o r p t i o n , o x y g e n , 1 . 3 7 1 

a c t i v a t e d , 5 . 7 4 7 
a c t i v e , 5 . 7 4 7 
a d s o r p t i o n g a s e s , 5 . 7 8 9 

f r o m s o l n . , 5 . 7 9 9 
of h y d r o g e n , 1 . 3 1 0 

a n i m a l , 5 . 7 5 0 ; 8 . 7 3 5 
b l o o d , 5 . 75O 
b o n o , 5 . 75O 
k i l n , 5 . 7 4 8 
p i t , 5 . 7 4 8 
r e t o r t , 5 . 7 4 8 
s t o v e , 5 . 7 4 8 
s u g a r , 5 . 7 4 7 
w o o d , 5 . 7 4 8 

C h a r l e s ' L a w , 1 . 1 5 8 
a n d k i n e t i c t h e o r y , 1 . 7 4 7 

s o l u t i o n s , 1 . 5 4 5 
d e v i a t i o n s , 1 . 1 6 2 
e f f e c t m o l e c u l a r w e i g h t o n , 1 . 1 9 4 

C h a r n o c k , T . , 1 . 4 8 
C h a r o n e a s s c r o b e s , 6 . 6 
C h a r o n ' s s e w e r s , 6 . 6 
C h a r u t z , 3 . 2 9 6 
C h a t e l i e r ' s l a w , 2 . 1 4 7 
C h a t h a t n i t e , 9- 7 6 ; 1 5 . 5 , 9 
C h a u x a r s e n a t e o a n h y d r e , 9- 2 2 1 

d ' a n t i m o i n o n a t i v e , 9 . 4 2 1 
d e m a n g a n e s e a r g e n t i n , 1 2 . 2 6 6 
x n e t a l h q u e , 9 . 2 2 9 

C h a z o l h t e , 9 . 5 5 3 
C h e l e n t i t e , 9 . 7 6 
C h e l e n t i t e , 1 5 . 5 , 9 
C h e l m s f o r d i t e , 6 . 7 6 3 
C h e m i c a l a c t i o n , k i n e t i c t h e o r y , 2 . 1 4 1 , 1 4 2 

p o l a r t h e o r y , 1 . 3 9 7 
a f f i n i t y , 1 . 1 0 1 1 
c h a n g e , 1 . 8 3 

— c o m b i n a t i o n s , 1 . 6 5 8 
- — — c o m p o s i t i o n a n d r e f r a c t i v e i n d e x , 1 . 

6 7 7 
s u r f a c e t e n s i o n , 1 . 8 5 3 

c o n s t a n t , 1 . 4 3 4 , 7 3 7 
e n e r g y , 1 . 1Ol 1 
e q u i l i b r i a , 1 . 73O 

e f f e c t of t e m p e r a t u r e , 1 . 7 3 2 
e q u i v a l e n t , 1 . 9 6 4 
f o g s , 1 0 . 4Ol 
i n t e n s i t y , 1 . 1Ol 1 
m a t c h e s , 8 . 1 0 5 9 
m i s t s , 1 0 . 4 0 1 
m i x t u r e s , 1 . 6 5 8 
p o t e n t i a l , 1 . 1Oi 1 
r e a c t i o n , -work, 1 . 7 3 0 
r e a c t i o n s , 4 . 5 1 

r a d i a t i o n t h e o r y , 4 . 4 4 
C h o i n i c o c a p i l l a r y a c t i o n s , 3 . 2 2 2 
C h e m i s t r y , 3 d i m e n s i o n a t , 1 . 2 1 3 

a n t h r o p o m o r p h i c a l , 1 . 2 
a p p l i e d , 1 . 11 

——— A r a b i a n , 1 . 4O 
— A r y a n , 1 . 2 0 

B i b l i c a l , 1 . 2 8 
B y z a n t i u m , 1 . 3 8 , 3 9 , 4 4 
C o n s t a n t i n o p l e , 1 . 4 4 
C h a l d e a n , 1 . 2O 
C h i n e s e , 1 . 2 2 
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C h e m i s t r y , K g y p t , 1 . 2 4 
G r e c i a n , 1 . 2 9 
H i n d u , 1 . 2 2 
h i s t o r y of, 1 . 1 
I n d i a n , 1 . 21 
l a n g u a g e , 1 . 1 1 4 

— - — m y t h o l o g i c a l , 1 . 2 
Ti o m e n c l a t u r e , 1 . 1 1 4 
o b j e c t of, 1 . 11 
o r i g i n of t e r m , 1 . 4 3 
P e r s i a n , 1 . 2O 

- p h i l o s o p h i c a l , 1 . 3 
P h o e n i c i a n , 1 . 2 8 
p n e u m a t i c , 1 . 1 2 2 
p r e h i s t o r i c , 1 . 19 
R o m a n , 1 . 3 7 

- S y r i a n , 1 . 4O 
C h e n e v i s c i t e , 9 . 4 , 2 2 7 
C h o n o v i x i t e , 1 2 . 5 2 9 
C h e r o k i n e , 7 . 8 8 3 
C h e r t , 6 . 14O 
C h e r z o l i t e , 1 1 . 1 9 9 
C h e s s y l i t o , 3 . 2 7 4 
C h e s t e r l i t e , 6 . 6 6 3 
C h h i l u a , 2 . 8 0 8 
C h i a s t o l i t o , 6 . 4 5 8 
C h i l d r e n i t e , 5 . 1 5 5 , 3 7 0 ; 8 . 7 3 3 ; 1 2 . 1 4 9 , 

5 2 9 ; 1 4 . 3 9 7 
C h i l o i t e , 9 . 7 1 5 , 7 7 8 ; 1 3 . 8 7 7 
C h i l e n i t e , 9 . 6 3 5 
C h i l i n i t e , 9 . 5 8 9 
C h i l l c a s t p i g i r o n , 1 2 . 5 9 6 
C h i l l a g i t o , 7 . 4 9 1 ; 1 1 . 6 7 8 , 7 9 3 
C h i n a , 1 . 2 2 

b o n e , 6 . 5 1 5 
— — c l a y , 6 . 4 6 7 
— r o c k , 6 . 4 6 7 

— i r o n s t o n e , 6 . 5 1 5 
s i l v e r , 1 5 . 2 0 9 , 2 1 0 

C h i n e s e r o d , 1 3 . 7 8 2 
- w h i t e , 4 . 5 0 7 
C h i n k o l o b a r o i t o , 6 . 8 8 3 
C h i n k o l o b w e , 1 2 . 5 2 
C h i n k o l o b w i t e , 1 2 . 4 , 5 2 
C h i o l i t e , 2 . 1 ; 5 . 1 5 4 , 3 0 3 , 3 0 5 
C h i v i a t i t e , 7 . 4 9 1 ; 9 . 5 8 9 , 6 9 5 
C h l a d n i t e , 6 . 3 9 2 
C h l o a n t h i t e , 9 . 4 , 7 6 , 81 ; 1 5 . 5 , 9 
C h l o r a c e t i o a c i d a n d h y d r o g e n , 1 . 3 0 3 
C h l o r a l h y d r a t e a n d h y d r o g e n , 1 . 3 0 4 
C h l o r a r g y r i t e , 3 . 39O 
C h l o r a s t r o l i t e , 6 . 7 1 8 
C h l o r a t e s , 2 . 2 9 6 

d e t e c t i o n , 2 . 3 1 9 
p r e p a r a t i o n , 2 . 2 9 7 

- — — e l e c t r o l y t i c p r o c e s s , 2 . 2 9 8 
p r o p e r t i e s , 2 . 3 0 5 
u s e s , 2 . 3 1 9 

C h l o r a t o s o d a l i t e , 6 . 5 8 3 
C h l o r a z i d o , 8 . 3 3 6 
C h l o r i c a c i d , 2 . 2 9 6 

— c o n s t i t u t i o n , 2 . 32O 
_ — p r e p a r a t i o n , 2 . 2 9 6 , 2 9 9 
— — p r o p e r t i e s , 2 . 3 0 5 
C h l o r i d e s a c i d , 2 . 2 1 9 

_._ c o m p l e x , 2 . 2 2 8 
d e t e c t i o n , 2 . 2 0 9 
p r e p a r a t i o n , 2 . 2 1 4 
p r o p e r t i e s , 2 . 2 1 7 
t h e r m o c h e m i s t r y , 2 . 2 1 8 
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C b l o r i d i z i n g r o a s t , 3 . 3 1 , 3 0 7 ; 4 . 4 1 5 
C h l o r i n a t e d p o t a s h , 2 . 2 4 3 

s o d a , 2 . 2 4 4 
O h l o r J n a t i o n p r o c e s s g o l d , 3 . 4 9 9 
C h l o r i n e , 1 1 . 3 6 8 ; 1 2 . 5 2 8 ; 1 3 . 6 1 5 

A c k e r ' s p r o c e s s , 2 . 3 6 
a c t i v e , 2 . 156 

- a n d h y d r o f o i l , u n i o n i n l i g h t , 2 . 1 4 8 
a t o m i c w e i g h t , 2 . 1Ol 

- — b r o m i n e c o m p o u n d s , 2 . 1 1 4 
——- Castnor'H p r o c e s s , 2 . 3 6 

c h e m i c a l r e a c t i o n s , 2 . 9 0 
D e a c o n ' s p r o c e s s , 2 . 31 
d i o x i d e , 2 . 2 8 6 

— c o m j»os i t i o n , 2 . 2 9 0 
p r e p a r a t i o n , 2 . 2 8 7 
p r o p e r t i e s , 2 . 2 8 8 

e l e c t r o l y t i c p r o c e s s e s , 2 . 3 4 
— fluorine c o m p o u n d s , 2 . 1 1 3 

h o p t o x i d e , 2 . 3 8 0 
h i s t o r y , 2 . 2O 
h y d r a t e , 2 . 7 2 
i n aii*, 8 . 11 
i o d i n e c o m p o u n d s , 2 . 1 1 4 
i s o t o p e s , 2 . 1 0 5 

— l i q u e f a c t i o n , 2 . 51 
m o l . w t . , 2 . 107 
Mond'f l p r o c e s s , 2 . 3 4 
m o n o x i d e , 2 . 24O 

. c o m p o s i t i o n , 2 . 2 4 2 
p r o p e r t i e s , 2 . 3 4 1 

- — o c c u r r e n c e , 2 . 15 
p e n t o x i d e , 2 . 2 9 3 

- p e r o x i d e , 2 . 2 8 6 
p h y s i c a l p r o p e r t i e s , 2 . 4 6 

———- p r e p a r a t i o n , 2 . 2 5 
p u r i f i c a t i o n , 2 . 2 6 
s o l u b i l i t y , 2 . 7 2 

— a c i d s o l n . , 2 . 8 2 
— o r g a n i c s o l v e n t s , 2 . 8 4 
_ S f X it s o l n . , 2 . 8 2 

w a t e r , 2 . 71 
s u l p h u r d i o x i d e , 1 . 5 1 8 
t e t r o x i d o , 2 . 2 8 7 
t r i o x i d o , 2 . 2 8 1 
u s e s , 2 . 9 6 
v a l e n c y , 2 . 108 
w a t e r , 2 . 71 
W e l d o n a n d P e e h i n e y ' s p r o c e s s , 2 . 

3 4 
W e l d o n ' H p r o c e s s , 2 . 2 8 

C h l o r i n i z a t i o n g o l d , 3 . 5 0 7 
C h l o r i t e , 4 . 2 5 1 ; 6 . 621 

f e r r u g i n o u s e , 6 . 6 2 4 
i r o n , 6 . 6 2 4 
m i c a , 6 . 6 2 2 
s p a r , 6 . 6 2 0 

- — t a l c , 6 . 6 2 2 
C h l o r i t o s , 2 . 2 8 3 ; 6 . 6 0 3 

b i o t i t i c , 6 . 6 2 5 
c o n s t i t u t i o n , 6 . 6 2 4 
m a r g a r i t i c , 6 . 6 2 5 
p h l o g o p i t i c , 6 . 6 2 5 
w h i t e , 6 . 6 2 2 

C h l o r i t i s , 6 . 6 2 1 
C h l o r i t i t e a-, 6 . 6 2 4 
C h l o r i t o i d , 6 . 62O ; 1 2 . 5 2 9 
C h l o r o a l u m i n a t e s , 5 . 3 2 1 
C h l o r o a m i d e , 8 . 6 0 4 
C h l o r o a m i n e , 8 . 6 0 4 

m - c h l o r o a n i l i n i u m b r o m o p a l l a d i t e , 1 5 . 6 7 8 
b r o m o s r a a t e , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 7 7 1 
c h l o r o p a l l a d i t e , 1 5 . 67O 
c h l o r o s m a t o , 1 5 . 7 1 9 

o - c h l o r o a n i l i n h i r n c h l o r o p a l l a d i t e , 1 5 . 6 7 0 
/ > - e h l o r o a n i l i n i u m b r o m o s m a t e , 1 5 . 7 2 3 

c h l o r o i r i d a t e , 1 5 . 7 7 1 
c h l o r o p a l l a d i t e , 1 5 . 6 7 0 

C h l o r o - a n o r t h i t e ( h y d r a t e d ) , 6 . 7 0 0 
C h l o r o a p a t i t e , 2 . 1 5 ; 3 . 8 9 6 

s t r o n t i u m , 8 . 9 0 2 
C h l o r o a q u o m o l y b d o u s a c i d , 1 1 . 6 1 7 
C h l o r o a q u o t o t r a m m i n e s , 1 1 . 4 0 3 
C h l o r o a q u o t u n g s t o u s a c i d , 1 1 . 8 4 1 

d i h y d r a t e , 1 1 . 8 4 1 
— m o n o h y d r a t e , 1 1 . 841 

C h l o r o a r g y r i t e , 3.* 30O 
( t r i ) c h l o r o a r s o n a t o f e r r i c a c i d , 9 . 2 2 6 
C h l o r o a r s e n i a n , 9 . 2 2 2 
C h l o r o a u r a t e s , 3 . 5 9 3 
C h l o r o b r o m i d e s , 2 . 2 3 7 
C h l o r o c a l c i t e , 2 . 15 ; 3 . 6 2 3 , 6 9 7 
C h l o r o c h a b a z i t e , 6 . 7 3 3 

b a r i u m , 6 . 7 3 3 
s o d i u m , 6 . 7 3 3 

C h l o r o c h r o i t e , 2 . 6 5 7 
C h l o r o c h r o m a t e s , 1 1 . 3 9 7 
C h l o r o c h r o m i c a c i d , 1 1 . 3 9 7 

o x i d e , 1 1 . 3 9 7 
C h l o r o c o l u m b i u m , 9 . 8 7 6 
C h l o r o c u p r i t e s , 3 . 1 6 3 
C h l o r o c u p r o u s a c i d , 3 . 1 6 2 
C h l o r o d i a q u o t r i a m m i n e s , 1 1 . 4 6 3 
C h l o r o f o r m , 1 6 . 2 7 5 

a n d C O 8 , 6 . 3 2 
Ch loroger i , 2 . 2 6 8 
C h l o r o h y d r o s u l p h u r o u s a c i d , 1 0 . "686 
C h l o r o h y p o a z o t i q u c a c i d , 8 . 6 1 8 
C h l o r o h y p o m a n g a n i t e s , 1 2 . 3 7 8 , 3 7 9 
C h l o r i o d i d e s , 2 . 2 3 7 
C h l o r o m a g n e s i t e , 4 . 2 9 8 
C h l o r o m a n g a n i t e s , 1 2 . 3 7 9 
C h l o r o m a n g a n o k a l i t e , 1 2 . 1 4 9 , 3 6 7 
C h l o r o r n a r i a l i t o , 6 . 7 6 4 
C h l o r o m e l a n o , 6 . 6 2 3 
C h l o r o m e l a n i t e , 6 . 6 4 3 
C h l o r o m e r c u r a t e s , 4 . 8 4 8 
C h l o r o m e r e u r i c h l o r o a c e t v l e n e , 5 . 8 6 9 
C h l o r o m o l y b d a t e s , 1 1 . 6 3 4 
C h l o r o n i t r i e a c i d , 8 . 5 4 1 , 6 1 8 
C h l o r o n i t r o u s a c i d , 8 . 6 1 8 
C h l o r o p a l , 6 . 9 0 6 ; 1 2 . 5 2 9 
C h l o r o p e n t a r n r n i n e s , 1 1 . 4 0 3 
C h l o r o p e n t a m m i n o d i i o d i d e c h r o m i c m e r c u r i -

i o d i d e , 1 1 . 4 2 8 
C h l o r o p e n t a q u o - s a l t s , 1 1 . 4 0 3 
C h l o r o p e r o s r n i t o s , 1 5 . 7 1 7 
C h l o r o p e r r u t h e n i t o s , 1 5 . 5 2 9 

a-, 15 . 53O 
£ - , 15 . 53O 
y - , 1 5 . 53O 

C h l o r o p e r r u t h e n o u s a c i d , 1 5 . 5 2 6 
C h l o r o p h a n o , 2 . 3 ; 8 . 6 9 3 
C h l o r o p h a n e r i t e , 6 . 9 1 9 
C h l o r o p h e n y l a m m o n i u m b r o m o p l a t i n a t e , 

1 6 . 3 7 5 
C h l o r o p h o e n i c i t e , 9 . 2 2 1 , 2 2 2 
C h l o r o p h y l l , 6 . 12 
C h l o r o p h y l l i t e , 6 . 8 1 1 
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C h l o r o p i t e , 6 . 6 2 4 ; 1 2 . 5 2 9 
C h l o r o p l a s t s , 6 . 1 2 
C h l o r o p l a t i n a t e s , 1 6 . 3 0 5 
C h l o r o p l a t i n i t e s , 1 6 . 2 5 5 
C l i l o r o p l u x n b a t e s , 7 . 7 3 4 
C h l o r o p l u m b i t e s , 7 . 7 2 5 
C h l o r o r u t h e n a t e s , 1 5 . 5 3 3 
C h l o r o r u t h e n i t e B , 1 5 . 5 2 9 
C h l o r o s , 2 . 9 6 
C h l o r o s e l e n i c a c i d , 1 0 . 9 1 2 
C h l o r o s i l i c o m e t h a n e , 6 . 97O 
C h l o r o s m a t e s , 1 5 . 7 1 8 
C h l o r o s m i t e s , 1 5 . 7 1 7 
C h l o r o s m o u s a c i d , 1 5 . 7 J 6 
C h l o r o s p a t h , 7 . 74O 
C h l o r o s p i n e l , 5 . 2 9 8 
C h l o r o s t a n n a t e s , 7 . 4 4 7 
C h l o r o s u l f u r e s u l f a z o t i q u e , IO. 6 4 6 
C h l o r o s u l p h o n a t e s , 1 0 . 6 8 8 
C h l o r o s u l p h o n i c a c i d , 1 0 . 6 8 6 ; 1 3 . 6 1 5 
C h l o r o s u l p h u r i c a c i d , 1 0 . 6 8 6 
C h l o r o t h o r i t e , 1 2 . 5 2 
C h l o r o t i l e , 9 . 4 
C h l o r o t i t a n a t e s , 7 . 8 5 
C h l o r o t i t e , 9 . 1 5 8 
C h l o r o t r i b r o m o s i l a n e , 6 . 9 8 0 
C h J o r o t r i i o d i d e , 6 . 9 8 3 
C h l o r o u s a c i d , 2 . 2 8 1 

a n h y d r i d e , 2 . 2 8 1 
C h l o r o - w a g n o r i t e , 4 . 3 8 8 
C h l o r o x i p h i t e , 7 . 7 4 3 
C h l o r o z i r c o n a t e s , 7 . 1 4 3 
C h l o r o z o n e , 2 . 2 6 8 
C h l o r u r e d e s o u f r o b i a m m o n i a c a l , 1 0 . 6 4 6 

s u l f u r e a m m o n i a c a l , 1 0 . 6 4 6 
C h o c o l a t e s t o n e , 6 . 8 9 9 
C h o k e - d a m p , 6 . 7 
C h o l i n e b r o m o p l a t i n a i e , 1 6 . 3 7 5 
C h o n d r a n s e n i t e , 1 2 . 1 4 9 
C h o n d r a r s e n i t e , 9 . 4 , 2 1 8 
C h o n d r i t e s , 1 2 . 5 2 3 
C h o n d r o d i t e , 6 . 8 1 2 
C h o n d r u l e s , 1 2 . 5 2 3 
C h r i s t i a n i t y 6 . 6 9 3 , 73O 
C h r i s t o f l e , 1 5 . 2 0 9 
C h r i s t o p h i t e , 1 2 . 5 2 9 ; 1 4 . 1 6 7 
C h r i s t o p h l e m e t a l , 1 5 . 2 0 9 
C h r o m a n , 1 5 . 2 4 5 
C h r o m a t e d e p l o m b b r u n , 9 . 8 0 9 
C h r o m a t o s , 1 1 . 2 4 0 
C h r o m a t o c o b a l t a m i n m e s , 1 1 . 3 1 2 
C h r o m a t o g l a s e r i t e , 1 1 . 2 5 8 
C h r o m a t o - i o d i c a c i d , 2 . 3 6 3 
C h r o m a t o m o l y b d a t e s , 1 1 . 5 7 1 
C h r o m a t o s e l e n i c a c i d , 1 0 . 8 7 6 
C h r o m a t o s o d a l i t e , 6 . 8 6 6 
C h r o m a t o s o d a l i t e s , 6 . 5 8 3 
C h r o m a t o s u l p h u r i c a c i d , 1 1 . 4 4 9 
C h r o m a t o v a n a d a t e , 9 . 78O 
C h r o m a x , 1 5 . 2 4 5 
C h r o m e - b r o w n , 1 1 . 3 0 9 

d i o p s i d e , 6 . 41O 
i r o n o r e , 1 1 . 1 2 3 ; 1 2 . 5 2 9 
o c h r e s , 6 . 8 6 5 ; 1 1 . 1 8 5 
o r e , 1 1 . 1 2 3 
r e d , 1 1 . 2 8 3 
s p i n e l , 5 . 1 5 4 ; 1 1 . 1 9 9 
t i n p i n k , 7 . 4 2 1 ; 1 1 . 29O 
t o u r m a l i n e s , 6 . 7 4 2 

C h r o m i c a c i d , 1 1 . 2 1 1 , 2 1 3 , 2 4 0 

C h r o m i c a c m i t e , 6 . 9 1 4 
a m m o n i u m c h l o r o p o n t a q u o d i c h l o r o -

s u l p h a t e , 1 1 . 4 6 8 
c h l o r o p e n t a q u o d i s u l p h a t e , 1 1 . 

4 6 8 
c h l o r o ] : > e n t a q u o s u l p h a t o h y d r o -

s u l p h a t e . 1 1 . 4 6 8 
d i e h l o r o - h y d r o s u l p h a t o t r i s u l -

p h a t e , 1 1 . 4 6 9 
d i c h l o r o t e t r a q u o c h l o r o t r m u l -

p h a t c , 1 1 . 4 6 9 
d i e h l o r o t o t r a q u o d i n u l p h a t o , H . 

4 6 8 
h e p t a m m i n o c t o n i t r a t e , 1 1 . 4 0 9 , 

4 7 8 
h e x a e h l o r i d e , 1 1 . 4 1 7 , 4 1 8 
p e n t a c h l o r i d o , 1 1 . 4 1 8 

r n o n o h y d r a t o , 1 1 . 4 1 8 
... h e x a h y d r a t e , H . 4 1 8 

s e l e n a t e , 10* 8 7 6 
t r i c h l o r o d i s u l p h a t o , 1 1 . 4 6 8 

a n h y d r i d e , H . 211 
a q u o e h l o r o t o t r a i n r i i i n o c h r o m a t e , 1 1 . 

3 0 6 
a q u o c h l o r o t e t r a m i n i n o d i ch loro tr ia -

m e r c u r i c h l o r i d e , 1 1 . 4 1 9 
a q u o p e n t a i n m i n o b r o m o p l a t i n a t c , 1 6 . 

3 7 9 
a q u o p o n t a t m n i t i o d i t h i o t i a t o , 1 0 . 5 9 5 

_ a q u o p e n t a m z r i i n o h y d r o t e t r a n i t r a t c , 
1 1 . 4 7 6 

a q u o p e n t a m m i n o B u l p h a t « , 1 1 . 4 6 5 
- — a q u o p e n t a m i n i f i o t r i b r o r a i d o , 1 1 . 4 2 3 
-— a q u o p e n t a m m m o t r i c h l o r i d e , 1 1 . 4 1 1 

a q u o p e n t a m m i n o t r i c h l o r o t r i H i n e r c u r i -
<-hlorido, 1 1 . 4 1 9 

a q u o [ ) o n t a m m i n o t n f l u o r i ( l o , 1 1 . 3 6 3 
a q u o p e n t a m m i n o t n i o d i d e , 1 1 . 4 2 7 
a q u o p e n t a m m m o t r i m t r a t e , 1 1 . 4 7 7 
a r s e n a t e , 9 . 2()4 
a r s e n i t o , 9 . 131 
a u g i t e s , 6 . 8 1 8 
b i s e t h y l e n e d i a m i n o p r o p y l e n e d i a m i -

n o t r i b r o m i d e , 1 1 . 4 2 3 
b i s e t h y l o n e d i a m i n o p r o p y l e n o d i a m i -

n o t r i i o d i d e , 1 1 . 4 2 7 
b o r a t e , 5 . 1 0 7 
b r o m i d e , 1 1 . 421 

o e t o h y d r a t o , 1 1 . 4 2 1 
h e x a h y d r a t e , 1 1 . 4 2 2 

h r o m o a q u o b i s e t h y l o i i e d i a i n i n o d i bro 
m i d e , 1 1 . 4 2 4 

b r o m o a q u o t e t r a r n m i n o d i b r o m i d e , 1 1 . 
4 2 4 

b r o m o a q u o t e t r a m i m n o ( l i o h l u r i d « , 1 1 . 
414 

b r o m o d i a q u o t r i a i i i i n i n o d i b r o m i d e , 1 1 . 
4 2 4 

b r o m o d i a q u o t r i a m m i n o d i c h l o r i d o , 1 1 . 
4 2 4 

b r o m o d i a q x i o t r i a m m i n o s u l p l i a t e , 1 1 . 
4 6 6 

b r o m o p e n t a m m i n o b r o m o p l a t i n a t e , 1 6 . 
3 7 9 

b r o m o p e n t a m m i n o c h r o m a t o , 1 1 . 3 0 7 
b r o m o p e n t a m m i n o d i b r o m i d e , 1 1 . 4 2 4 
b r o m o p e n t a m m i n o d i c h l o r i d o , 1 1 . 4 2 4 
b r o m o p e n t a r n m i n o d i n i t r a t e , 1 1 . 4 7 7 
b r o m o p e n t a q u o s u l p h a t e , 1 1 . 4 6 6 
caos ium s e l e n a t e , 1 0 . 8 7 6 
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C h r o m i c ca .rbaTnidochloroplat lna . te , 1 6 . 3 3 1 
c h l o r i d e , 1 1 . 3 7 1 

c o m p l e x s a l t s . 1 1 . 4 1 0 
— d e c a h y d r a t e , 1 1 . 3 7 7 

h e m i h y d r a t e , 1 1 . 3 7 4 
h e m i t r i h y d r a t e , 1 1 . 3 7 4 
h c x a h y d r a t o , 1 1 . 3 7 5 

b l u e , 1 1 . 3 8 1 
d a r k g r e e n , 1 1 . 3 7 5 
g r e y i s h - b l u e , 1 1 . 3 8 1 
p a l e g r e e n , 1 1 . 3 7 6 
v i o l e t , 1 1 . 3 8 1 

t o t r a h y d r a t e , 1 1 . 3 7 4 
c h l o r i d e s h y d r a t e d , 1 1 . 3 7 4 
c h l o r o a q u o t e t r a i n m i n o c h l o r o p l a t i n a t o , 

1 6 . 3 3 0 - 1 
—- - c h l o r o a q u o t e t r a r n n i i n o d i b r o i n i d e , 1 1 . 

4 2 4 
— —- c h l o r o a q u o t o t r a m r n i n o d i e h l o r i d e , 1 1 . 

4 1 3 
— « * h l o r o a q u o t e t r a m m i n i d i i o d i d e , 1 1 . 4 2 8 

c h l o r o a q u o t e t r a r n r n i n o d i n i t r a t e , 1 1 . 
4 7 7 

c h l o r o a q u o t o t r a r n m i n o f l u o s i l i c a t e , 6 . 
9 5 6 

— - c h l o r o a q u o t e t r a m m i n o s u l p h a t e , 1 1 . 
4 6 6 

— — c h l o r o d i a q u o t r i a r n m i n o d i c h l o r i d e , 1 1 . 
4 1 5 

e h l o r o d i a q u o t r i a m r n i n o s x i l p h a t e , 1 1 . 
4 6 6 

c h l o r a d i c h r o m a t o , 1 1 . 3 4 3 
c h l o r o p e n t a m n i i n o b r o m o i r i d a t o , 1 5 . 

7 7 6 
• c h l o r o p c n t a m m i n o c h l o r o i r i d a t e , 1 5 . 

7 7 2 
c h l o r o p e n t a m m i n o c h l o r o p l a t i n a t o , 1 6 . 

3 3 1 
c h l o r o p c n t a m m i n o e h r o m a t o , 1 1 . 3 0 6 
c h l o r o p o n t a r n i n i n o d i b r o r n i d e , 1 1 . 4 2 4 
c h l o r o p o n t a m m i n o d i b r o m o m e r e u r i -

b r o m i d e , 1 1 . 4 2 5 
— c h l o r o p e n t a m m i n o d i c h l o r i d e , 1 1 . 4 1 2 
- — c h l o r o p e n t a m m i n o d i e h l o r o t r i s m e r -

c u r i c h l o r i d e , 1 1 . 4 1 9 
c h l o r o p e n t a m m i n o d i i o d i d e , 1 1 . 4 2 8 
t;h 1 o r o p o n t a m m i n o d i i o d i d e m e r c u r i -

i o d i d e , 1 1 . 4 2 8 
c h l o r o p c n t a n i m i n o d i n i t r a t e , 1 1 . 4 7 7 

• e h l o r o p o n t a n i r m n o f l u o s i l i c a t e , 6 . 9 5 6 
c h l o r o p e n t a m n i i n o h y d r o s u l p h a t e , 1 1 . 

4 6 6 
c h l o r o p e n t a m m i n o p o n t a s u l p h i d e , 1 1 . 

4 3 1 
e h lor o p e n t a m m i n o s e l e n a t e , 1 0 . 8 7 7 
c h l o r o p e n t a q u o d i c h l o r i d e , 1 1 . 3 7 7 , 4 1 4 

h y d r a t e , 1 1 . 3 7 7 
c h l o r o p e n t a q u o s e l e n a t e , 1 0 . 8 7 6 
c h l o r o p e n t a q u o s u l p h a t e , 1 1 . 4 6 6 , 4 6 7 
c h l o r o p l a t i n a t e , 1 6 . 33O 
c h l o r o p l a t i n i t e , 1 6 . 2 8 4 
c h l o r o s u l p h a t e ( g r e e n ) , 1 1 . 4 6 7 

- - h e x a h y d r a t e , 1 1 . 4 6 7 
o c t o h y d r a t e , 1 1 . 4 6 7 
p e n t a h y d r a t e , 1 1 . 4 6 7 

( v i o l e t ) , 1 1 . 4 6 7 
h e x a h y d r a t e , 1 1 . 4 6 8 
o c t o h y d r a t e , 1 1 . 4 6 7 

c h r o m a t e , 1 1 . 2 1 0 
c o b a l t p e n t a f l u o r i d e , 1 4 . 6 0 8 

C h r o m i c d e c a h y d r o x y t e t r a m m i n o s u l p h a t e , 
1 1 . 4 6 7 

d o c a r n r n i n o d i h y d r o x y d i t h i o n a t e , 1 0 . 
5 9 6 

d e c a m m i n o h y d r o x y d i t h i o n a t e , 1 0 . 5 9 6 
d i a x n m i n e s , 1 1 . 4 0 6 
d i a n i m i n o d i h y d r o x y d i n i t r a t e , 1 1 . 4 7 8 
d i a m m i n o h y d r o x i d e , 1 1 . 1 8 9 
d i a m m i n o n i t r a t e , 1 1 . 4 0 9 
d i a m m i n o p e n t a h y d r o x y n i t r a t e , 1 1 . 4 7 8 

—-— d i a m m i n o x a l a t e , 1 1 . 4 0 9 
cis - d i a q u o b i s o t h y l o n e d i a m i n o t r i b r o -

m i d o , 1 1 . 4 2 4 
t r a n s - s a l t , 1 1 . 4 2 4 

cis - d i a q u o b i s e t h y l e n e d i a m m i n o t r i -
c h l o r i d e , 1 1 . 4 1 2 

t r a n s - s a l t , 1 1 . 4 1 2 
d i a q u o t o t r a m m i n o h y d r o t e t r a n i t r a t e , 

1 1 . 4 7 7 
d i a q u o t e t r a m n j i n o t r i b r o m i d e , 1 1 . 4 2 3 
d i a q u o t o t r a m m i n o t r i c h l o r i d e , 1 1 . 4 1 1 

- — d i b r o m o a q u o t r i a m r n i n o b r o m i d e , 1 1 . 
4 2 5 

d i b r o m o a q u o t r i a m m i n o i o d i d o , 1 1 . 4 2 8 
d i b r o r n o a q u o t r i a m m i n o n i t r a t e , 1 1 . 4 7 7 
d i b r o m o a q u o t r i a m m i n o s u l p h a t e , 1 1 . 

4 6 6 
c i a - d i b r o m o b i s e t h y l e n e d i a m i n o b r o -

m i d e , 1 1 . 4 2 5 
t r a n s - s a l t , 1 1 . 4 2 5 

•- d i b r o m o b i s e t h y l e n e d i a m i n o b r o m o -
m o r c u r i b r o m i d e , 1 1 . 4 2 5 

cis - d i b r o m o b i s e t h y l e n e d i a m i n o d i t h i o -
n a t e , 1 0 . 5 9 6 

* / " « w . « - d i b r o m o b i s e t h y l e n e d i a m i n o d i -
t h i o n a t o , 1 0 . 5 9 6 

__ ds - d i b r o m o b i s e t h y l e n e d i a m i n o i o d i d e , 
1 1 . 4 2 8 

— t r a n s - s a l t , 1 1 . 4 2 8 
- -- - trans- d i b r o m o b i s e t h y l e n e d i a m i n o -

n i t r a t e , 1 1 . 4 7 8 
d i b r o m o d i a q u o d i a m r n i n o b r o m i d o , 1 1 . 

4 2 5 
d i b r o m o d i a q u o d i p y r i d i n o b r o m i d e , 1 1 . 

4 2 5 
d i b r o m o d i a q u o d i p y r i d i n o i o d i d o , 1 1 . 

4 2 8 
d i b r o m o d i a q u o d i p y r i d i n o n i t r a t e , 1 1 . 

4 7 8 
— d i b r o m o h e x a q u o b r o m i d e , 1 1 . 4 2 2 
— — d i b r o m o t e t r a q u o a l u m i n o h e x a q u o d i -

s u l p h a t e , 1 1 . 4 6 8 
-——— d i b r o m o t e t r a q u o c h l o r i d e , 1 1 . 4 2 5 
- — d i b r o m o t e t r a q u o c h r o m i h e x a q u o d i s u l -

p h a t e , 1 1 . 4 6 8 
— — - d i b r o m o t e t r a q u o f e r r i h e x a q u o s u l -

p h a t e , 1 1 . 4 6 8 
d i b r o m o t e t r a q u o s u l p h a t e , 1 1 . 4 6 6 
d i b r o m o t e t r a q u o v a n a d i h e x a q u o d i s u l -

p h a t e , 1 1 . 4 6 8 
d i c h l o r o a q u o t r i a m m i n o c h l o r i d e , 1 1 . 4 1 5 
d i c h l o r o a q u o t r i a m m i n o c h l o r o i r i d a t e , 

1 5 . 7 7 2 
d i c h l o r o a q u o t r i a m m i n o i o d i d e , 1 1 . 4 2 8 

— d i c h l o r o a q u o t r i a m m i n o n i t r a t e , 1 1 . 4 7 8 
d i c h l o r o a q u o t r i a m m i n o s u l p h a t e , 1 1 . 

4 6 6 
c * s - d i c h l o r o b i s e t h y l e n o d i a m i n o b r o -

m i d e , 1 1 . 4 2 5 
t r a n s - s a l t , 1 1 . 4 2 5 

ca.rbaTnidochloroplatlna.te
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Chromic cis-dichlorobisethylenediammino-
chloride, 11. 415 

trans-salt, 11. 415 
cis - d ichlorobisethy lenediairiino -

chloroantimonato, 11. 42O 
cis - dichlorobisethy lenediamindoithio -

nate, 10. 596 
ci«-dichlorobisethylonediaminohydro-

sulphate, 11. 466 
cis-dichlorobisethylenediaminoiodide, 

11. 428 
ci«-dichlorobisethylenediaminonitrate, 

11. 478 
trans-salt, 11. 478 

<rari.«-dichlorobisethylendiaininodithi-
onate, 10. 596 

diehlorodiaquodiamminochlorido, 11. 
415 

- — d ichlorodiaquodipy ri di nobromide, 11. 
425 

dichlorodiaquodipyridinoehloride, 11. 
415 

• dichlorodiaquodipyridinonitrate, 11. 
478 

dichloronitrate, 11. 476 
- — dichloroquatorothylenediamineehloro-

platinate—cis, 16. 331 
trans, 16. 331 

— dichlorotetramminoiodide, 11. 428 
• diehlorototramminosulphate, 11. 466 
dichlorotetraquoahmiinohoxaquodi-

sulphate, 11. 468 
dichlorototraquobromide, 11. 425 
diohlorotetraquochloridc, 11. 375, 

377 
— — dihydrate, 11. 376 

_ hexahydrate, 11. 377 
diehlorotetraquochromihexaquodisul-

phate, 11. 468 
diohlorotetraquohexaquosolonato, 10. 

877 
cliehlorotetraqviovanadihexaquodisul-

phate, 11. 468 
dihydroheptasulphate, 11. 446 

— dihydrototrasulphate, 11. 446 
hexadecahydrato, 11. 446 
tetraeosdiydrate, 11. 447 

green form, 11. 446 
violet form, 11. 446 

— - dmydroxybisethylonodiaminotetra-
bromide, 11. 425 

— dihydroxychloride, 11. 391 
— d ihydroxydiaquodiamrninobromide, 

11. 425 
— dihydroxy diaquodiamminochloride, 

11. 415 
— d ihydroxy diaquodiarnminodithionate, 

10. 596 
-- dihydroxydiaquodiamrninoiodide, 11. 

428 
— dihydroxydiaquodipyridinobromide, 

11. 425 
— dihydroxydiaquodipyridinochlorido, 

11. 415 
— dihydroxydiaquodipyridinoiodide, 11. 

428 
— d ihydroxydiaquodipyridinonitrate, 11. 

478 
— dihydroxydiaquodipyridinosulphate, 

11. 466 

Chromic dihydroxydiaquoethylenediamino-
chloride, 11. 415 

dihy d roxy d iaquoethy loned iara ino -
iodide, 11. 428 

dihydroxy hexaceta to tripyridinoni-
trato, 11. 478 

dihydroxyquaterethylenodiamino-
tetraiodide, 11. 428 

dihydroxytetraquochloride, 11. 391 
- — — dihydroxytetraquosulphate, 11. 444 
— — diiodobisethylenediamino iodide, 11.428 
- — diiodobisethylenediarninoiodomerouri-

iodide, 11. 428 
di ni troxylhep toxypontach lorido, 11. 

394 
diopsido, 6. 818 

— — dioxycarbonate, 11. 473 
• dioxyhoptamminotrinitrate, 11. 478 

——— dioxyhoxammiriodichloride, 11. 416 
•- • dioxyhexamminodIHulphate, 11. 467 

dioxy sulphate, 11. 444 
dioxysulphite, 10. 306 
c**.s-dithiocyanatobiHothylenediamine, 

11.' 478 
trans-salt, 11. 478 

dithiocyanatobisethyleriediaminobro-
mide, 11. 425 

ci#-dithiocyanatobisothvlenediamino-
chloride, 11. 416 

trans-salt, 11. 416 
cis-dithiocyanatobisethylenediamino-

hydrosnlpliate, 11. 466 
- • trans-salt, 11. 466 

dithiocyanatobisothylenediaminoiodo-
mercuriiodide, 11. 428 

dithiocyanatotetrammi nobromide, 11. 
425 

- -— dithiocyariatototramminochloride. 11. 
416 

dithiocyanatotetramminonitrate, 11. 
478 

dithionate. 10. 595 
- — ferric bromosnlphate, 14. 350, 353 

hydrosnlpliate, 14. 35O 
forrite, 13. 922 

306, 

ferrous hydrosulphato, 14. 3OO 
__ sulphide, 14. 168 
— fluopentamminocliromate, 11. 

366 
fluopentan-iminodichloride, 11. 381 

- - - fluopentamminodifiuonde, 11. 363 
hexahydrate, 11. 363 
tetrahydrate, 11. 363 

- fluopentamniinodinitrate, 11. 477 
- fluoride, 11. 362 

hemihoptahydrate, 11. 362 
trihydrate, 11. 362 

heptahydroxychloride, 11. 391 
- hoptainrninonitratoxalatc, 11. 409 
- hoxacarbamidobromodichromato, 11. 

343 
- hexaearbamidochlorochromate. 11. 399 
- hexacarbamidoehromate, 11. 307 

- hexacarbamidodichromate, 11. 343 
- hexaearbamidodichromatopormanga-

nate, 12. 336 
- hoxacarbami dod isulph atodichromate, 

11. 343 
- hexaoarbamidonitratodichromate, 11. 

343 
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C h r o m i c h o x a c a r b a m i d o p e r c h l o r a t o d i c h r o -
m a t e , 1 1 . 3 4 3 

h e x a c a r b a m i d o p o r m a n g a n a t o , 1 2 . 3 3 6 
h o x a c a r b a m i d o s e l e n a t e , 1 0 . 8 7 7 
h e x a c a r b a m u l o s u l p h a t o p e r m a n g a n a t e , 

1 2 . 3 3 6 
h e x a c j a r b a m i d o t e t r a b o r o f i u o d i c h . r o -

m a t e , 1 1 . 3 4 3 
h e x a c o t a t o d i h y d r o x y e h l o r o p l a t i n a t o , 

1 6 . 3 3 1 
— d e c a h y d r a t e , 1 6 - 3 3 1 

p e n t a h y d r a t e , 1 6 . 3 3 1 
t e t r a h y d r a t e , 1 6 . 3 3 1 

h e x a c e t a t o d i h y d r o x y t r i a m m i n o -
c h l o r o p l a t i n a t o , 1 6 . 3 3 1 

- - — h e x a o e t a t o d i h y d r o x y t r i a m m i n o i o d i d e , 
1 1 . 4 2 8 

- h e x a c e t a t o d i h y d r o x y t r i p y r i d i n o i o d i d e , 
1 1 . 4 2 8 

h e x a c o t a t o d i h y d r o x y t r i n p y r i d i n e -
o h l o r o p l a t i n a t e , 1 6 . 33J 

- — h e x a c e t a t o h y d r o x y a q u o t r i p y r i d i n o -
c h l o r o s t a n n a t c , 1 1 . 4 1 9 

- - - h o x a e t h y l a n o d i a i m n e h e x a h y d r o x y -
d i t h i o n a t e , 1 0 . 5 9 6 

h e x a e t h y l e n e d i a m i n o h o x a h y d r o x y -
a h r o r n a t o , 1 1 . 3 0 7 

h o x a h y d r o x y s o x i e B e t h y l e n e d i a m i n o -
l i o x a e h l o r i d e , 1 1 . 4 1 6 

— h e x a h y d r o x y s e x i e s e t h y l e n e d i a i m r j o -
h e x a i o d i d e , 1 1 . 4 2 8 

h e x a h y d r o x y s o x i o s e t h y l o n o d i a m i n o -
h ( 5 x a i o d o m o r c u r i i o d i d e , 1 1 . 4 2 8 

h e x a h y d r o x y s o x i e s e t h y l e n o d i a m i i i o -
h e x a n i t r a t e , 1 1 . 4 7 8 

h a x a h y d r o x y s e x i e s a t h y l o n o d i a m i n o -
s u l p h a t e , 1 1 . 4 6 7 

h e x a r a m i n o b r o m i d e , 1 1 . 4 2 3 
— h o x a m t n i n o b r o m o i r i d a t o , 1 5 . 7 7 6 

b e x a n i m i n o b r o n i o p l a t i n a t e , 1 6 . 3 7 9 
h a x a m m i n o c h l o r i d o , 1 1 . 3 7 3 

- - h e x a m m m o a h l o r o i r i d a t o , 1 5 . 7 7 2 
- - - h a x a n i m i n o c h l o r o p l a t i n a t o , 1 6 . 3 3 1 

- h y d r o x y c J i l o r o h e x a m m i n o c h l o r o -
p l a t m i t e . 1 6 . 2 8 4 

h a x a r r i T i i i n o h y d r o t e t r a n i t r a t e , 1 1 . 4 7 6 
h o x a m m i n o h y d r o x y c h l o r o i r i d a t e , 1 5 . 

7 7 2 
h a x a m m i n o i o d o s u l p h a t o , 1 1 . 4 6 8 
h e x a m m i i i o r i i t r a t o b r o r n o i r i d a t e , 1 5 . 7 7 6 
h o x a n i n v m o n i t r a t o o h l o r o p e r i r i d i t e , 1 5 . 

7 8 7 
h e x a n i m i n o i w r m a n g a n a t e , 1 2 . 3 3 6 
h a x a m r n i n o p h o s p h a t e , 1 1 . 4 8 1 
h e x a m m i n o s e l e n a t e , 1 0 - 8 7 7 
h e x a m m i n o s u l p h a t e , 1 1 . 4 6 5 
h c x a m m i n o s u l p h a t o b r o m o i r i d a t e , 1 5 . 

7 7 6 
h e x a m m i n o s u l p h a t o c h l o r o i r i d a t e , 1 5 . 

7 8 5 
b e x a m m i n o t r i c h l o r i d e , 1 1 . 41O 
h e x a m m i n o t r i c h l o r o m e r c u r i c h l o r i d e , 

1 1 . 4 1 9 
h o x a m m i n o t r i i o d i d e , 1 1 . 4 2 7 
h e x a n t i p y r i d i i i o d i c h r o m a t e , 1 1 . 3 6 3 
h e x a n t i p y r i n o b o r o f l u o r i d e , 1 1 . 3 6 3 
h e x a n t i p y r i n o p e r m a n g a n a t e , 1 2 . 3 3 6 
h e x a q u o c h l o r o s u l p h a t e , 1 1 . 4 6 8 
h e x a q u o f L u o r i d e , 1 1 . 3 6 3 

e n n e a h y d r a t e , 1 1 . 3 6 3 

C h r o m i c h e x a q u o s e x i e s e t h y l e n e d i a m i n o -
h e x a b r o m i d e , 1 1 . 4 2 5 

h e x a q u o t r i b r o m i d e , 1 1 . 4 2 2 
h e x a q u o t r i c h l o r i d e , 1 1 . 3 8 2 , 4 1 2 
h e x a u r e a n i t r a t e , 1 1 . 4 7 7 
h y d r o x i d e , 1 1 . 1 8 5 
cis - h y d r o x y a q u o b i s e t h y l e n e d i a m i n e -

d i t h i o n a t e , 1 0 . 5 9 5 
• / r a w ^ - h y d r o x y a q u o b i s e t h y l e n e d i a m -

m i n e d i t h i o n a t e , 1 0 . 5 9 5 
c i # - h y d r o x y a q u o b i s e t h y l e n e d i a m i n o -

d i b r o m i d e , 1 1 . 4 2 4 
t r a n s - s a l t , 1 1 . 4 2 4 

• cis - h y d r o x y a q u o b i s e t h y l e n e d i a m i n o -
d i c h l o r i d e , 1 1 . 4 1 2 

h y d r o x y a q u o t e t r a m m i n o c h l o r o i r i d a t e , 
1 5 . 7 7 2 

h y d r o x y a q u o t o t r a m m i n o d i b r o m i d e , 
1 1 . 4 2 4 

h y d r o x y c h l o r o n i t r a t e , 1 1 . 4 7 6 
h y d r o x y d o c a m m i n o b r o m o p l a t i r i a t e , 

1 6 . 3 8 1 
h y d r o x y d e c a m m i n o c h l o r o p l a t i n a t e , 

1 6 . 3 3 3 
h y d r o x y d e c a m m i n o c h l o r o t e t r a i o d i d e , 

1 1 . 4 2 8 
h y d r o x y d e c a m m i n o h y d r o x y d i c h l o r o -

d n o d i d e , 1 1 . 4 2 8 
h y d r o x y d e c a m m i n o h y d r o x y t e t r a b r o -

m i d e , 1 1 . 4 2 5 
h y d r o x y d e c a m m i n o p e n t a e h l o r i d e , 1 1 . 

4 1 6 
—— — - l i y d r o x y d e c a m m i n o p o n t a i o d i d e , 1 1 . 

4 2 8 
h y d r o x y d e c a m m i n o p e r i t a n i t r a t e , 1 1 . 

4 7 8 
h y d r o x y d e c a m m i n o s u l p h a t e , 1 1 . 4 6 6 
h y d r o x y d e c a m m i n o t o t r a b r o m i d o , 1 1 . 

4 2 5 
h y d r o x y d i a q u o d i p y r i d i n o d i c h l o r i d e , 

1 1 . 4 1 2 
h y d r o x y d i n i t r i t a , 1 1 . 4 7 5 

h e x a h y d r a t e , 1 1 . 4 7 5 
h y d r o x y l a m i n e c h l o r o p e n t a q u o c h l o r o -

s u l p h a t e , 1 1 . 4 6 8 
c h l o r o p e n t a q u o s u l p h a t o h y d r o -

s u l p h a t a , 1 1 . 4 6 8 
——— h y d r o x y p o n t a c h l o r i d o , 1 1 . 3 9 1 

h y d r o x y p e n t a m m i n o b r o m i d e , 1 1 . 4 2 4 
• h y d r o x y p e n t a m m i n o c h l o r i d e , 1 1 . 4 1 2 

h y d r o x y p e n t a m m i n o c h r o m a t e , 1 1 . 3 0 6 
h y d r o x y p e n t a r n r n i n o d i i o d i d e , 1 1 . 4 2 7 
h y d r o x y p e n t a m m i n o d i n i t r a t e , 1 1 . 4 7 7 
h y d r o x y p e n t a m m i n o h y d r o x i d e , 1 1 . 

1 8 7 
- — h y d r o x y p e n t a m m i n o s u l p h a t e , 1 1 . 4 6 5 

h y d r o x y p e n t a q u o d i c h l o r i d e , 1 1 . 3 9 1 
h y d r o x y t r i a q u o d i a m m i n o s u l p h a t e , 1 1 . 

4 6 5 
h y d r o x y t r i a q u o d i p y r i d i n o s u l p h a t e , 1 1 . 

4 6 6 
i o d i d e , 1 1 . 6 2 7 

e n n e a h y d r a t e , 1 1 . 4 2 7 
i o d i d e s , 1 1 . 4 2 7 
i o d o a q u o t e t r a m m i n o d i i o d i d e , 1 1 . 4 2 8 
i o d o p e n t a m m i n o d i c h l o r i d e , 1 1 . 4 1 4 
i o d o p e n t a m m i n o d i i o d i d e , 1 1 . 4 2 8 
i o d o p e n t a m m i n o d i n i t r a t e , 1 1 . 4 7 7 
m a g n e s i u m h y d r o x y c a r b o n a t e , 1 1 . 4 7 3 
m a n g a n i c t r i s u l p h a t e , 1 2 . 4 3 1 

hexacjarbamidotetraborofiuodich.ro-


C h r o m i c rxia.nga.nous s u l p h a t e , 1 2 . 4 2 4 
m e r c u r i c s u l p h o t r i t h i o c y a n a t o d i a m -

r n i n e , 1 1 . 4 0 9 
m e t a p h o B p h a t e , 1 1 . 4 8 1 
m o n a m m i n e s , 1 1 . 4 0 7 
n i c k e l o u s h y d r o s u l p h a t e , 1 5 . 4 7 7 

p e n t a f l u o r i d e , 1 5 . 4 0 5 
n i t r a t e , 1 1 . 4 7 4 

e n n e a h y d r a t e , 1 1 . 4 7 4 
h e m i e n n e a h y d r a t e , 1 1 . 4 7 4 
h e m i p e n t a c o s i h y d r a t e , 1 1 . 4 7 4 
h e m i p e n t a d e c a h y d r a t e , 1 1 . 4 7 4 
t r i h y d r a t e , 1 1 . 4 7 4 

n i t r a t o d i a q u o t r i a m m i n . o d i n . i t r a t e , 1 1 . 
4 7 7 

n i t r a t o p o n t a m m i n o d i i o d i d e , 1 1 . 4 2 7 , 
4 7 7 

n i t r a t o p e n t a m m i n o d i n i t r a t o , 1 1 . 4 7 7 
n i t r i t o p e n t a m m i n e s , 8 . 4 9 8 
n i t r i t o p o n t a m m i n o b r o m i d e , 8 . 4 9 9 
n i t r i t o p e n t a m m i n o c a r b o n a t e , 8 . 4 9 9 ; 

1 1 . 4 7 3 
n i t r i t o p e n t a m i n i n o c h l o r i d e , 8 . 4 9 8 
n i t r i t o p e n t a m r m n o o h l o r o p l a t i n a t e , 8 . 

4 9 9 
n i t r i t o p e n t a m m i n o c h r o r n a t e , 8 . 4 9 9 ; 

1 1 . 3 0 6 
n i t r i t o p e n t a r n m i n o d i b r o m i d a , 1 1 . 4 2 4 
n i t r i t o p e n t a m m i n o d i r h l o r i d e , 1 1 . 4 1 2 
n i t r i t o p e n t a r n m i n o d i c h l o r o b i s r n e r c u r i -

c h l o r i d e , 1 1 . 4 1 9 
n i t r i t o p e n t a m m i n o d i c h r o i n a t p , 8 . 4 9 9 ; 

1 1 . 3 4 3 
n i t r i t o p e n t a m r n i n o d i i o d i d o , 1 1 . 4 2 7 
n i t r i t o p o n t a m m i n o d i n i t r a t e , 1 1 . 4 7 7 
n i t r i t o p e n t a m m i n o d i t h i o n a t e , 8 . 4 9 9 ; 

1 0 . 5 9 6 
n i t n t o p e n t a m m i n o h y d r o x i d e , 8 . 4 9 9 
n i t r i t o p e n t a m m i n o i o d i d e , 8 . 4 9 9 
n i t r i t o p e n t a m m i n o n i t r a t e , 8 . 4 9 9 
n i t r i t o p a n t a m r r i i t i O H u l p h a t e , 8 . 4 9 9 ; 

1 1 . 4 6 6 
n i t r o s y l t e t r a t h i o c y a n a t o d i a m m i i i e , 8 . 

439* 
o r t h o p h o s p h a t e , 1 1 . 4 7 9 

c o l l o i d a l s o l u t i o n , 1 1 . 4 7 9 
d i h y d r a t e . 1 1 . 4 7 9 
h e m i p o n t a h y d r a t e , 1 1 . 4 7 9 
h e x a h y d r a t e , 1 1 . 4 7 9 
t e t r a h y d r a t e , 1 1 . 48O 
t r i h y d r a t e , 1 1 . 4 7 9 

o x a l a t o b i s e t h y l e n e d i a m i n o b r o m i d e , 1 1 . 
4 2 5 

o x a l a t o b i s e t h y l e n e d i a m i n o i o d i d e , 1 1 . 
4 2 8 

o x a l a t o h e m i p e n t a m m i n o n i t r a t e , 1 1 . 
4 7 8 

o x a l a t o t e t r a m m i n o b r o m i d e , 1 1 . 4 2 5 
o x a l a t o t e t r a m m i n o c h l o r i d e , 1 1 . 4 1 6 
o x a l a t o t e t r a m m i n o n i t r a t e , 1 1 . 4 9 8 
o x a l a t o t r i a m m i n e a c i d , 1 1 . 4 0 9 
o x i d e , 1 1 . 1 7 6 

• a e r o s o l , 1 1 . 1 7 7 
a . , i i . 1 7 7 
p., i i . I 7 8 
c o l l o i d a l , 1 1 . 19O 
h y d r a t e d , 1 1 . 3 8 5 
h y d r o g e l , 1 1 . 1 9 4 
h y r o s o l n e g a t i v e , 1 1 . 1 9 2 

p o s i t i v e , 1 1 . 191 
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C h r o m i c o x i d e o r g a n o s o l , 1 1 . 1 9 2 

p r o p e r t i e s , c h e m i c a l , 1 1 . 1 8 0 
p h y s i c a l , 1 1 . 177 

o x y a q u o t r i h y d r o x y h e x a m n i i n o -
c h r o m a t e , 1 1 . 3 0 7 

o x y c h l o r i d e , 1 1 . 3 9 1 
o x y c h l o r i d e s , 1 1 . 39O 
o x y d i c a r b o n a t e , 1 1 . 4 7 2 
o x y d i c h l o r i d e , 1 1 . 3 9 1 
o x y d i s u l p h a t e , 1 1 . 4 4 5 
o x y d i t h i o n a t e , 1 0 . 5 9 5 
o x y h y d r o x i d e , 1 1 . 1 8 5 
o x y p e n t a s u l p h a t e , 1 1 . 4 4 5 
o x y t e t r a t h i o c y a n a t o t o t r a m r n i n e , 1 1 . 

4 0 9 
o x y t e t r a t h i o c y a n a t o t o t r a p y r i d i n o , 1 1 . 

4 0 9 
p e n t a e t h y l a m i n o c h l o r i d e , 1 1 . 3 7 3 
p e n t a h y d r o x y a q u o d o c a i n m m o - sa l t s , 

1 1 . 4 0 8 
p o n t a h y d r o x y c a r b o n a l o , 1 1 . 4 7 2 
p e n t a h y d r o x y d i a q u o - e n n e a m m i n o -

s a l t s , 1 1 . 4<>8 
p o n t a m e t h y l a m i n o c h l o r i d o , 1 1 . 3 7 3 
p e n t a m m i r i o c h l o r i d o , 1 1 . 3 7 3 

- — p e n t a m r r i i n o e h l o r o d i t h i o n a t e , 1 0 . 5 9 6 
p e n t a m m i n o h y d r o x u l e , 1 1 . 187 
p o n t a m m i n o x y d i t h i o n a t e , 1 0 . 5 9 6 
p e r c h l o r a t e , 2 . 4 0 3 
p e r m o n o s u l p h o m o l y b d a t e , 1 1 . 6 5 3 
p h o s p h o c t o c h l o r i d e , 8 . 1 0 1 7 ; 1 1 . 3 7 2 
p o t a s s i u m c a r b o n a t e , 1 1 . 4 7 3 

h y d r o x y c h r o m a t e , 1 1 . 21O 
o x y s u l p h i t e , 1 0 . 3 0 6 
p y r o p h o s p h a t e , 1 1 . 4 8 2 
s e l e n a t e , 1 0 . 8 7 6 

— s o l e n i d o , 1 0 . 7 9 7 
t r i o r t h o a r s o n a t e , 9 . 2 0 4 

— p u i ' p u r e o f l u o s d i c a t e , 6 . 9 5 6 
— p y r o a r s o n a t o , 9 . 2 0 4 
— p y r o p h o s p h a t e , 1 1 . 4 8 1 

- q u a t o r e t h y l a m i n o , 1 1 . 4 0 9 
— q u a t e r o t h y l t m e d i a m i i i o t r i c h l o r i d o , 1 1 . 

4 0 9 
— q u i n q u i e s e t h y l a m i n o t r i c h l o r i d e , 1 1 . 4 0 9 

- q i i i n q u i o s m e t h v l a m i n a t r i c h l o r i d e , 1 1 . 
4 0 9 

— r o s e o f l u o s i l i c a t e , 6 . 9 5 6 
— r u b i d i u m s e l e n a t e , 1 0 . 8 7 6 

- s a l t s , 1 1 . 6 0 2 
— s e l e n a t e , 1 0 . 8 7 5 
— s o d i u m d i m o t a s i l i c a t e , 6 . 9 1 4 

h e x a m m i n o p y r o p h o s p h a t e , 1 1 . 
4 8 2 

s e l e n a t e , 1 0 . 8 7 6 
• t r i o r t h o a r s o n a t e , 9 . 2 0 4 

s t a n n a t o , 1 1 . 29O 
s u l p h a r s o n a t e , 9 . 3 2 2 
s u l p h a r s e n i t e , 9 . 3OI 
s u l p h a t e , 1 1 . 4 3 5 

e n n e a h y d r a t e , 1 1 . 4 3 6 
• g r e e n h y d r a t e , 1 1 . 4 3 7 

h o n a h y d r a t e , 1 1 . 4 3 7 
h e p t a h y d r a t o , 1 1 . 4 3 7 
h e x a d e c a h y d r a t e , 1 1 . 4 3 6 
h e x a h y d r a t e , 1 1 . 4 3 7 
o c t o d o c a h y d r a t e , 1 1 . 4 3 5 
o c t o h y d r a t e , 1 1 . 4 3 7 
p e n t a h y d r a t e , 1 1 . 4 3 7 
t e t r a d e c a h y d r a t o , 1 1 . 4 3 6 

rxia.nga.nous
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C h r o m i c s u l p h a t e t r i h y d r a t e , 1 1 . 4 3 6 
v i o l e t h y d r a t e , 1 1 . 4 3 5 

s u l p h a t e s c o m p l e x s a l t s , 1 1 . 4 5 2 
s u l p h a t o n i t r a t e , 1 1 . 4 7 6 
s u l p h i d e , 1 1 . 4 3 0 
s u l p h i t e , 1 0 . 3OO 
s u l p h o m o l y b d a t e , 1 1 . 6 5 2 
t e l l u r a t o , 1 1 . 9 7 
t o r o t h y l e n e d i a r n i n o t r i n i t r a t o , 1 1 . 4 7 6 
t o t r a e t h y l a m i n o c h l o r i d o , 1 1 . 3 7 3 

— t e t r a e t h y l e n e d i a m i n o c h l o r i d e , 1 1 . 3 7 3 
t e t r a h y d r o p e n t a s u l p h i d e , n . 4 4 7 

- — t e t r a h y d r o x y s u l p h a t o , 1 1 . 4 4 5 
t e t r a h y d r o x y s u l p h i t e , 1 0 . 3 0 6 

— t e t r a m m i n o d i n i t r a t e , 1 1 . 4 0 9 
t e t r a m m i n o s u l p h a t o , 1 1 . 4 0 9 

- — t e t r a n i t r a t o s u l p h a t e , 1 1 . 4 7 6 
- - t e t r a q u o d i a m m i n o s u l p h a t e , 1 1 . 4 6 5 
- - — t e t r a q u o d i a m m i n o t r i b r o m i d o , 1 1 . 4 2 4 

t c t r a q u o d i a r n m i n o t r i c h l o r i d e , 1 1 . 4 1 2 
t e t r a q u o d i c h l o r o c h l o r i d e , 1 1 . 4 1 5 
t e t r a q u o d i p y r i d i n o h y d r o s u l p h a t o , 1 1 . 

4 6 5 
t e t r a q u o d i p y r i d i n o t r i b r o m i d e , 1 1 . 4 1 2 , 

4 2 4 
t e t r a q u o d i p y r i d i x i o t r m i t r a t a , 1 1 . 4 7 7 
t h a l l o u s s e l e n a t e , 1 0 . 8 3 6 , 8 7 6 
c * " « - t h i o e y a n a t o b i s e t h y l o n o d i a m i n o -

i o d i d e , 1 1 . 4 2 8 
• t h i o c y a i i a t o p e u t a r n r n i n o d i b r o i u i d e , 

1 1 . 4 2 4 
t h i o c y a n a t o p e r i t a m m i n o d i c h l o r i d o , 

1 1 . 4 1 5 
t h i o c y a n a t o p e n t a m m i n o d i c h r o m a t o , 

1 1 . 3 4 3 
t h i o c y a n a t o p c n t a m n i i n o d i i i i t r a t e , 1 1 . 

4 7 7 
t h i o p y r o p h o s p h a t o , 8 . 1 0 7 0 
t r i a m m i n o c h l o r o d i b r o m i d e , 1 1 . 4 2 5 
t n a m m i n o d i c h l o r o b r o n u d e , 1 1 . 4 2 5 
t r i a n u n i n o t r i b r o n i i d e , 1 1 . 4 2 5 
t r i a q u o c h l o r i d e , 1 1 . 3 8 1 
t r i a q u o t r i a m i n i r i o d i e h l o r o n i t r a t e , 1 1 . 

4 7 7 
t r i a q u o t r i a m m i n o t r i b r o m i d e , 1 1 . 4 2 4 
t r i a q u o t r i a m m i n o t r i c h l o r i d e , 1 1 . 4 1 1 

- - -— t r i a q u o t r i f l u o r i d e , 1 1 . 3 6 3 
- t r i h y d r o p h o s j » h a t o , 1 1 . 4 8 1 

t r i h y d r o x y a q u o h e x a m m i n o c h l o r o d i -
c h l o r a u r a t e , 1 1 . 4 1 9 

t r i h y d r o x y a q u o h o x a m m i n o c h l o r o -
p l a t i n a t e , 1 6 . 3 3 3 

t r i h y d r o x y a q u o h o x a m r n i n o h o m i -
o n n e a s u l p h i d o , 1 1 . 4 3 1 

t r i h y d r o x y a q u o h e x a m m i n o h y d r o s u l -
p h a t e , 1 1 . 4 6 7 

t r i h y d r o x y a q u o h e x a m m i n o t r i b r o -
m i d e , 1 1 . 4 2 5 

t r i h y d r o x y a q u o h o x a m m i n o t r i c h l o r i d e , 
1 1 . 4 1 6 ' 

t r i h y d r o x y a q u o h e x a m m i n o t r i i o d i d e , 
1 1 . 4 2 8 

t r i h y d r o x y a q u o h e x a m m i n o t r i n i t r a t o , 
1 1 . 4 7 8 

t r i o x y s u l p h i t e , 1 0 . 3 0 6 
t r i o x y t r i s u l p h a t e , 1 1 . 4 4 5 
t r i p h o s p h a t e , 1 1 . 4 8 2 
t r i p y r i d i n o c h l o r i d e , 1 1 . 3 7 3 
t r i s e t h y l e n e d i a m i d o s e l e n a t e , 1 0 . 8 7 7 
t r i s e t h y l e n e d i a m i n o d i c h r o m a t e , 1 1 . 3 4 3 

C h r o m i c t r i s e t h y l e n e d i a m i n o t r i b r o m i d e , 1 1 . 
4 2 3 

t r i s e t h y l e n e d i a m i n o t r i e h l o r i d e , 1 1 . 4 1 1 
t r i s e t h y l e n e d i a m i n o t r i i o d i d e , 1 1 . 4 2 7 , 

4 2 8 
t r i s p r o p y l e n e d i a m i n o t r i i o d i d o , 1 1 . 4 2 7 
v a n a d i u m d i c h l o r o d e c a q u o d i s u l p h a t e , 

9 . 8 2 5 
v o l t a i t e , 1 4 . 3 5 2 
x a n t h o - n i t r i t e s , 8 . 4 9 8 

( d i ) c h r o r a i o a m m i n e s , 1 1 . 4 0 7 
( t r i ) c h r o m i c a m m i n e s , 1 1 . 4 0 8 
C h r o m i d e s , 1 1 . 1 7 9 
C h r o m i d o d e c a m o l y b d a t e s , 1 1 . 6 0 1 
C h r o m i d o d e c a m o l y b d i c a c i d , 1 1 . 6 0 2 
C h r o m i e n n e a s u l p h u r i c a c i d , 1 1 . 4 4 8 
C h r o m i f e r o u s f e r r o p i c o t i t e , 1 1 . 2Ol 

iron, o r e , 1 1 . 1 2 3 
C h r o m i h e p t a s u l p h u r i c a c i d , 1 1 . 4 4 8 
C h r o m i h e x a s u l p h u r i c a c i d , 1 1 . 4 4 7 
C h r o m i h y d r a z o i c a c i d , 8 . 3 5 4 
C h r o r n i o c t o s u l p h u r i c a c i d , 1 1 . 4 4 8 
C h r o m i p e n t a s u l p h u r i c a c i d , 1 1 . 4 4 7 
C h r o m i p o l y s u l p h u r i c a c i d , 1 1 . 4 4 8 
C h r o m i p y r o p h o s p h o r i c a c i d , 1 1 . 4 8 1 
C h r o m i s u l p h u r i c a c i d s , 1 1 . 4 4 7 
C h r o m i t e , 5 . 2 9 6 ; 7 . 8 9 6 ; 1 1 . 1 2 3 , 1 2 5 , 1 9 9 , 

2 0 1 ; 1 2 . 5 2 9 ; 1 5 . 9 
C h r o m i t e s , 1 1 . 1 9 6 
C h r o m i t e t r a s u l p h u r i c a c i d , 1 1 . 4 4 7 
C h r o m i t i t e , 1 1 . 1 2 5 , 2 0 1 ; 1 2 . 5 2 9 ; 1 3 . 9 2 3 
C h r o m i t r i s u l p h a t o c h r o i r i i c a c i d , 1 1 . 4 4 8 
C h r o m i t r i s u l p h a t o c h r o m i c a c i d s , 1 1 . 4 4 8 
C h r o m i t r i B u l p h a t o d i c h r o m i c a c i d , 1 1 . 4 4 8 
C h r o m i t r i s u l p h a t o t r i c l i r o m i c a c i d , 1 1 . 4 4 8 
C h r o m i u m , 1 1 . 1 2 2 ; 1 2 . 5 2 8 

a-, 1 1 . 1 4 8 
P-, 1 1 . 1 4 8 
a l c h o l a t o c h l o r i d e , 1 1 . 3 7 3 
a l l o y s , 1 1 . 1 7 9 
a l u m i n i x i m a l l o y s , 1 1 . 1 7 2 

m o l y b d o n u m - i r o n a l l o y s , 1 3 . 6 2 6 
s t e e l s , 1 3 . 6 1 6 

a m a l g a m , 1 1 . 171 
a m i d e s , 8 . 2 6 6 
a m i d o p h o s p h a t e s , 8 . 2 6 6 , 7 0 6 
a m m i n e s , 1 1 . 4OO 
a m m o n i u m a l u m i n i u m s u l p h a t e , 1 1 . 

4 6 3 
ferr ic a l u m s , 1 4 . 3 5 0 

s u l p h a t e , 1 1 . 4 6 3 
— - h o x a f l u o r i d o , 1 1 . 3 6 3 
— p e n t a f l u o r i d e , 1 1 . 3 6 3 
— p h o s p h a t e , 1 1 . 4 8 2 
— p h o s p h i t e , 8 . 9 1 8 
— p o t a s s i u m s u l p h a t e , 1 1 . 4 6 3 
— s u l p h a t e , 1 1 . 4 5 2 
— t e t r a c h l o r i d e , 1 1 . 4 1 7 

t r i a m m i n o - o x a l a t o c h l o r i d e , 1 1 . 
4 1 7 

a n t i m o n i o c t o c h l o r i d o , 1 1 . 3 7 2 
a q u o tr i l l y d r o x y d i o l d e c a m m i n o t h i o -

s u l p h a t e , 1 0 . 5 5 4 
a t o m i c d i s i n t e g r a t i o n , 1 1 . 1 6 9 

n u m b e r , 1 1 . 1 6 9 
w e i g h t , 1 1 . 1 6 7 

a z i d e , 8 . 3 5 4 
b e r y l l i u m p e n t a c h l o r i d e , 1 1 . 4 1 9 
b i s m u t h a l l o y s , 9 . 6 3 9 
b o r o t u n g s t a t e , 5 . H O 
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C h r o m i u m b r o m a t e , 2 . 3 5 8 

b r o m i d e s , 1 1 . 4 2 1 
c a d m i u m a l l o y s , 1 1 . 1 7 1 
c a e s i u m o x y p e n t a c h l o r i d e , 1 1 . 3 9 1 

p e n t a c h l o r i d e , 1 1 . 4 1 9 
m o n o h y d r a t e , 1 1 . 4 1 9 
t e t r a h y d r a t e , 1 1 . 4 1 9 

1. s u l p h a t e , 1 1 . 4 6 3 
t e t r a c h l o r i d e , 1 1 . 4 1 9 

c a r b o n a t e s , 1 1 . 4 7 1 
c h l o r a t e , 2 . 3 5 7 
c h l o r i d e s , 1 1 . 3 6 6 
c h l o r o h e x a c a r b a m i d o t o t r a n i t r i t o d i -

a m m i n o c o b a l f c i a t o , 8 . 5 1 0 
c h r o m a t e , 1 1 . 2 0 6 , 2 I O 
c h r o m a t e s , 1 1 . 3 0 6 
c o b a l t a l l o y s , 1 4 . 5 3 8 

i ron , a l l o y s , 1 4 . 54O, 5 5 3 
t u n g s t e n a l l o y s , 1 4 . 5 5 4 

_ n i c k e l a l l o y s , 1 5 . 3 3 8 
c o l l o i d a l , 1 1 . 1 3 9 
c o l u m b a t e , 9 . 8 6 7 
c o p p e r a l l o y s , 1 1 . 17O 

n i c k e l a l u m i n i u m a l l o y s , 1 5 . 2 4 5 
i r o n a l l o y , 1 5 . 3 2 7 , 3 3 7 

p e n t a f l u o r i d e , 1 1 . 3 6 4 
— _ s i l i c o n c o b a l t a l l o y s , 1 4 . 54O 
- — — s t e e l s , 1 3 . 6 1 6 

- — d i a m i d o d i p h o s p h a t e , 8 . 7 1 1 
d i a n t i m o n i d e , 9 . 4 I O 
d i a q u o t r i h y d r o x y d i o l e n n e a m i n o t h i o -

s u l p h a t e , 1 0 . 5 5 4 
— - — d i a r s e n i d e , 9 . 7O 
— d i b r o m i d e , 1 1 . 4 2 1 
-—— c i / j - d i b r o m o t e t r a m m i n o b r o m i d o , 1 1 . 

4 2 4 
< r a n s - d i b r o m o t e t r a m m i n o b r o m i d e , 1 1 . 

4 2 4 
c ? « - d i b r o r n o t e t r a m m i n o c h l o r i d e , 1 1 . 

4 2 4 
r i s - d i b r o m o t e t r a m m i n o i o d i d e , 1 1 . 4 2 4 
d i b r o m o t o t r a q u o t o t r a n i t r i t o t i i a i n -

m i n o c o b a l t i a t e , 8 . 5 1 0 
d i c h l o r i d e , 1 1 . 3 6 6 
d i c h l o r o d i o t h y l o n o d i a m i n o a n t i m o n y 

p e n t a c h l o r i d e , 9 . 4 9 2 
d i c h l o r o t e t r a q u a t e t r a n i t r i t o d i a m -

r n i n o c o b a l t i a t e , 8 . 5 I O 
d i c h r o m a t e , 1 1 . 3 4 3 
d i f l u o r i d e , 1 1 . 3 6 1 
d i h y d r o t e t r a s e l e n i t e , 1 0 . 8 3 6 
d i h y d r o x y a z i d e , 8 . 3 5 6 
d i i o d i d e , 1 1 . 4 2 7 
d i o x i d e , 1 1 . 2 0 8 

d i h y d r a t e , 1 1 . 2 0 8 
h e m i h y d r a t e , 1 1 . 2 0 8 
h e m i t r i h y d r a t e , 1 1 . 2 0 8 

d i o x y a m i d e , 8 . 2 6 6 
d i o x y d i c h l o r i d e , 1 1 . 3 9 1 
d i o x y d i f l u o r i d e , 1 1 . 3 6 4 
d i o x y p h o s p h o c h l o r o t r i b r o m i d e , 1 1 . 

3 9 5 
d i p e n t i t a c a r b i d e , 5 . 8 8 8 
d i s e l e n i t e , 1 0 . 8 3 6 
d i s i l i c i d e , 6 . 1 9 1 
d i t r i t a b o r i d e , 5 . 2 9 
d i t r i t a c a r b i d e , 5 . 8 8 8 
d i t r i t a s i l i c i d e , 6 . 1 9 1 
e l e c t r o n i c s t r u c t u r e , 1 1 . 1 6 9 
e r y t h r o - s a l t s , 1 1 . 4 0 8 
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C h r o m i u m e x t r a c t i o n a s o x i d e o r c h r o m a t e , 

1 1 . 1 2 9 
f e r r a t e , 1 3 . 9 3 6 
f e r r i c a l u m i n i u m , c a l c i u m s i l i c a t e , 6 . 

8 6 6 
fluorides, 1 1 . 3 6 1 
f l u o s i l i c a t e , 6 . 9 5 6 
g o l d a l l o y s , 1 1 . 1 7 1 
h o m i c a r b i d e , 5 . 8 8 8 
h e m i h e p t a s u l p h i d o , 1 1 . 4 3 3 
h e m i s i l i c i d e , 6 . 1 9 1 
h e m i t r i o x i d e , 1 1 . 1 7 6 
h e m i t r i s o l o n i d e , 1 0 . 7 9 7 
h e m i t r i s i l i c i d e , 6 . 1 8 9 
h e m i t r i s u l p h i d e , 1 1 . 43O 
h e x a - a c i d s a l t s , 1 1 . 4 0 7 
h e x a c a r b a m i d e t e t r a n i t r i t o d i a m m i n o -

c o b a l t i a t e , 8 . 5 I O 
h e x a m m i n e s , 1 1 . 40O 
h e x i t a p e n t a d e c o x i d o , 1 1 . 2 I O 

d o d e c a h y d r a t e , 1 1 . 2 I O 
h i s t o r y , 1 1 . 1 2 1 
h y d r a z i n e s u l p h a t e , 1 1 . 4 5 4 
h y d r o s o l , 1 1 . 1 3 9 
cis - h y d r o x y a q u o b i s e t h y l e n o d i a m i n o -

d i i o d i d e , 1 1 . 4 2 7 
t r a n s - s a l t , 1 1 . 4 2 7 

h y d r o x y d o c a m r a i n o p e n t a b r o n i i d o , 1 1 . 
4 2 5 

h y d r o x y d e c a m m i n o t r i c h l o r o d i c h l o r -
a u r a t e , 1 1 . 4 1 9 

h y d r o x y d i a z i d o , 8 . 3 5 4 
h y d r o x y d i h y p o p h o s p h i t o , 8 . 8 8 7 
h y d r o x y l a i n i n e s u l p h a t e , 1 1 . 4 5 4 
h y p o p h o s p h a t e , 8 . 9 3 9 

- h y p o p h o s p h i t o , 8 . 8 8 7 
— — i m i d e s , 8 . 2 6 6 

i o d a t o , 2 . 3 5 8 
i r i d i u m a l l o y , 1 5 . 75O 
i r o n a l l o y s , 1 3 . 5 8 6 

- — c a r b i d e , 1 3 . 5 9 1 
t u n g s t e n e a r b i d o , 1 3 . 6 2 9 

i s o b u t y l a l c o s o l , 1 1 . 1 3 9 
l e a d a i l o y s , 1 1 . 1 7 3 
l i t h i u m p e n t a c h l o r i d e , 1 1 . 4 1 8 
l u t e o s a l t s , 1 1 . 4 0 0 

_ . m a g n e s i u m p e n t a c h l o r i d e , 1 1 . 4 1 9 
m a n g a n e s o - n i c k e l - i r o n a l l o y s , 1 5 . 3 3 0 

s t e e l s , 1 3 . 6 6 7 
m a n g a n i c t r i s u l p h a t o h y d r o s u l p h a t e , 

1 2 . 4 3 1 
m e r c u r i c t r i t h i o c y a n a t o h o x a s u l p h o -

d i a m m i n e , 1 1 . 4 3 3 
m e r c u r y a l l o y , 1 1 . 1 9 1 
m e t a c h l o r o a n t i m o n a t e , 9 . 4 9 1 
m e t a n t i m o n a t e , 9 . 4 5 9 

— — m o l y b d a t e , 1 1 . 57O 
m o l y b d e n u m a l l o y s , 1 1 . 5 2 4 

c a r b i d e , 1 3 . 6 2 0 
c o b a l t a l l o y s , 1 4 . 5 4 1 , 5 4 3 
i r o n a l l o y s , 1 3 . 6 2 6 
n i c k e l a l l o y s , 1 5 . 2 4 8 
n i c k e l s t o e l s , 1 5 . 3 3 0 

m o n a m i d o d i p h o s p h a t e , 8 . 7 1 0 
m o n a n t i m o n i d e , 9 . 4 1 1 
m o n a r s e n i d e , 9 . 7O 
m o n o b o r i d e , 5 . 2 8 
m o n o c h l o r i d e , 1 1 . 3 6 6 , 3 6 7 

h e x a h y d r a t e , 1 1 . 3 6 7 
t e t r a h y d r a t e , 1 1 . 3 6 7 

2 K 
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C h r o m i u m m o n o p h o s p h i d o , 8 . 8 4 9 
m o n o B u l p h i d e , 1 1 . 4 2 9 
m o n o x i d e , 1 1 . 1 7 4 
n i c k e l a l l o y s , 1 5 . 2 3 8 

a l u m i n i u m a l l o y s , 1 5 . 2 4 5 
i r o n a l l o y s , 1 5 . 3 2 8 
s t e e l , 1 5 ! 3 2 9 

b e r y l l i u m - i r o n a l l o y s , 1 5 . 3 2 7 
s t e e l s , 1 5 . 3 2 7 

c o l u m b i u m s t e e l s , 1 5 . 3 2 9 
c o p p e r a l l o y s , 1 5 . 2 4 5 

t i n a l l o y s , 1 5 . 2 4 5 
i r o n a l l o y s , 1 5 . 3 1 6 

m a n g a n e s e a l l o y s , 1 5 . 3 3 8 
— t i t a n i u m a l l o y s , 1 5 . 3 2 8 

_ m o l y b d e n u m - i r o n - c o p p e r a l l o y s , 
1 5 . 33O 

s t e e l s , 1 5 . 3 2 9 
_. __. s i l i c o n a l l o y s , 1 5 . 2 4 5 
__ _ i r o n a l l o y s , 1 5 . 3 2 8 
_ __ s t e e l s , 1 5 . 3 2 9 

txmgntan a l l o y s , 1 5 . 2/51 
s t e e l s , 1 5 . 33O 

. v a n a d i u m a l l o y s , 1 5 . 2 4 5 
i r o n a l l o y s , 1 5 . 3 2 8 

n i t r a t e s , 1 1 . 4 7 3 
n i t r i d e , 8 . 1 2 6 
n i t r o s y l o x y c h l o r i d e , 8 . 4 3 9 

— o c c u r r e n c e , 1 1 . 121 
o c t i t a p e n t a d o c o x i d o , 1 1 . 2(>7 
o r t h o c h l o r o a n t i m o n a t e , 9 . 4 9 1 

-— o x i d e s , i n t e r m e d i a t o , 1 1 . 2 0 6 
— o x i d e s , l o w e r , 1 1 . 1 7 4 

— o x y b r o m i d e s , 1 1 . 4 2 1 
— - o x y f l u o r i d o s , 1 1 . 3 6 4 
— - o x y h o p t a c h l o r i d o , 1 1 . 3 9 1 
— o x y i o d i d e s , 1 1 . 4 2 1 
-- — o x y t e t r a c h l o r i d e , 1 1 . 3 9 1 

o x y t u n g s t a t e , 1 1 . 7 9 6 
— — p a l l a d i u m a l l o y s , 1 5 . 650* 

p a r a t u n g s t a t e , 1 1 . 8 1 9 
— — p a s s i v e , 1 1 . 1 4 8 
— p o n t a b o r a t e , 5 . 1 0 7 
— p e n t a m m i n e s , 1 1 . 4 0 2 

p e n t a t u n g s t a t o , 1 1 . 8 2 9 
p o n t a h y d r a t o , 1 1 . 8 2 9 

p e n t i t a d o d e c o x i d e , 1 1 . 2 1 0 
p e n t i t a t r i d o c o x i d o , 1 1 . 2 0 6 , 2 1 0 
p e n t i t e n n e a o x i d e , 1 1 . 2 0 6 

e n n e a l i y d r a t o , 1 1 . 2 0 7 
p e n t o x y s u l p h i t e , 1 0 . 3 0 6 
p e r m a n g a n i t e , 1 2 . 28O 
p h o s p h a t e s , 1 1 . 4 7 9 
p h o s p h i t e , 8 . 9 1 8 
p h y s i o l o g i c a l a c t i o n , 1 1 . 1 6 3 
p l a t i n a t e s , 1 6 . 2 4 8 
p l a t i n u m a l l o y s , 1 6 . 2 1 5 

c o p p e r a l l o y s , 1 6 . 2 1 6 
g o l d a l l o y s , 1 6 . 2 1 6 
i r o n a l l o y s , 1 6 . 2 1 9 
n i c k e l - c o b a l t a l l o y , 1 6 . 2 2 0 

m o l y b d e n u m a l l o y , 
1 6 . 2 2 0 

s i l v e r a l l o y s , 1 6 . 22O 
s i l v e r a l l o y s , 1 6 . 2 1 6 

p o t a s s i u m h e x a e h l o r i d e , 1 1 . 4 1 9 
h e x a f l u o r i d e , 1 1 . 3 6 4 
o x y p o n t a c h l o r i d e , 1 1 . 3 9 1 
p e n t a c h l o r i d e , 1 1 . 4 1 8 
p e n t a f l u o r i d e , 1 1 . 3 6 3 

C h j o m i u m p o t a s s i u m p h o s p h a t e , 1 1 . 4 8 2 
p h o s p h i t e , 8 . 9 1 8 
s e l e n a t o s u l p h a t e , 1 0 . 93O 
s u l p h a t e , 1 1 . 4 5 4 , 8 3 1 
s u l p h a t o s e l e n a t e , 1 0 . 9 3 0 
t e l l u r a t e , 1 1 . 9 7 
t e t r a c h l o r i d e , 1 1 . 4 1 8 

p r e p a r a t i o n , 1 1 . 1 2 9 
p r o p e r t i e s , c h e m i c a l , 1 1 . 1 6 0 

p h y s i c a l , 1 1 . 1 4 2 
— p u r p u r e o - s a l t s , 1 1 . 4 0 3 
— p y r i d i n o a z i d e , 8 . 3 5 4 
— p y r o p h o r i c , 1 1 . 1 3 9 
— r e a c t i o n s a n a l y t i c a l i n t e r e s t , 1 1 . 1 6 3 
— r h o d o - s a l t s , 1 1 . 4 0 7 , 4 0 8 
- r o s e o - s a l t s , 1 1 . 4 0 1 , 4 0 3 

r u b i d i u m b r o m i d e , 1 1 . 4 2 5 
- • o x y p e n t a c h l o r i d e , 1 1 . 3 9 1 
- p e n t a c h l o r i d e , 1 1 . 4 1 9 

m o n o h y d r a t e , 1 1 . 4 1 9 
s u l p h a t e , 1 1 . 4 6 3 
t e t r a c h l o r i d e , 1 1 . 4 1 9 

s e l o n i d o , 1 0 . 7 9 7 
s e l e n i t e , 1 0 . 8 3 6 

p e n t a d e c a h y d r a t e , 1 0 . 8 3 6 
t r i h y d r a t o , 1 0 . 8 3 6 

- — s e l e n i u m a l u m s , 1 0 . 8 7 6 
- -— s e s q u i o x i d e , 1 1 . 1 7 6 

s e s c p o i s u l p h i d c , 1 1 . 43O 
s i l i c o d o d o c a m o l y b d a t o , 6 . 8 7 1 
s i l i c o d o d e c a t u n g s t a t e , 6 . 8 8 1 
s i l i c o n s t e e l s , 1 3 . 6 1 6 
s i l v e r a l l o y s , 1 1 . 1 7 1 
s o d i u m a z i d e , 8 . 3 5 4 

h e x a e h l o r i d e , 1 1 . 4 1 8 
p e n t a f l u o r i d e , 1 1 . 3 6 3 
p h o s p h a t e , 1 1 . 4 8 2 
p h o s p h i t e , 8 . 9 1 8 
p y r o p h o s p h a t e , 1 1 . 4 8 2 
s u l p h a t e , 1 1 . 4 5 4 
t e t r a c h l o r i d e , 1 1 . 4 1 8 

— s o l u b i l i t y of h y d r o g e n , 1 . 3 0 6 
— s t a n n a t e s , 7 . 4 2 1 
— s t e e l , 1 2 . 7 5 2 
— s u l p h a t e s , 1 1 . 4 3 4 
— s u l p h i d e s , 1 1 . 4 2 9 
— s u l p h o c h r o r n a t e , 1 1 . 4 4 8 
— s u l p h o c h r o m i t e , 1 1 . 4 3 3 
— t a n t a l u m a l l o y s , 1 1 . 1 7 3 
— t o l l u r i d e , 1 1 . 6 2 
— t e l l u r i t e , 1 1 . 8 1 
— t o t r a h y d r o p e n t a s e l e n i d e , 1 0 . 8 3 6 
— t e t r a m m i n e s , 1 1 . 4 0 4 
— t e t r a t u n g s t a t e , 1 1 . 7 9 6 
— t e t r i t a c a r b i d e , 5 . 8 8 8 ; 1 3 . 5 9 2 
— t e t r i t a e n n e a o x i d e , 1 1 . 2 1 0 
— t e t r i t a h e p t a s u l p h i d e , 1 1 . 4 3 3 
— t e t r o x i d e s c o m p l e x , 1 1 . 3 5 8 
— t h a l l i u m s u l p h a t e , 1 1 . 4 6 4 
— t h a l l o u s e n n e a f l u o r i d e , 1 1 . 3 6 4 

h e x a e h l o r i d e , 1 1 . 4 1 9 
- t h i o c a r b o n a t e , 6 . 1 2 8 
- t h i o h y p o p h o s p h a t e , 8 . 1 0 6 4 
• t h i o p h o s p h i t e , 8 . 1 0 6 2 

t h i o s u l p h a t e , 1 0 . 5 5 4 
t i n a l l o y s , 1 1 . 1 7 2 
t i t a n i u m s t e e l s , 1 8 . 6 1 6 
t r i a m m i n e s , 1 1 . 4 0 6 
t r i a m m i n o c h l o r o x a l a t e , 1 1 . 4 2 4 
t r i a m m i n o d i c h l o r o a q u o c h l o r i d e , 1 1 . 4 1 7 



GENERAL, 
C h r o m i u m t r i a m m i n o d i c h l o r o a q u o i o d i d e , 

1 1 . 4 1 7 
t r i a m m i n o d i e h l o r o a q u o n i t r a t e , 1 1 . 4 1 7 
t r i a m m i n o d i c h l o r o a q u o s u l p h a t e , 1 1 . 

4 1 7 
— - — t r i a i n i n i n o t e t r o x i d e , 1 1 . 3 5 8 

— t r i a m m i n o t r i a q u o d i c h l o r o n i t i - a t e , 1 1 . 
4 1 2 

——— t r i a r n i n i n o t r i a q u o d i h y d r o x y i o d i d e , 1 1 . 
4 1 7 

t r i a m m i n o t r i a q u o t r i b r o m i d e , 1 1 . 4 1 7 
t r i a m m i n o t r i a q u o t r i p e r c h l o r a t e , 1 1 . 

4 1 2 
t r i a n t i m o n i o d o d e c a c h l o r i d e , 1 1 . 3 7 2 
t r i c h l o r i d e , 1 1 . 3 7 1 
t r i f l u o r i d e , 1 1 . 3 6 2 
t r i h y d r o x y t o t r a n i t r i t o d i p l a t i n i t o , 8 . 

5 2 1 
t r i i o d i d e , 1 1 . 4 2 7 

„ e n n e a l i y d r a t e , 1 1 . 4 2 7 
- — t r i o x i d e , 1 1 . 2 1 1 

—___ p r o p e r t i e s , c h e m i c a l , 1 1 . 2 2 9 
_____ p h y s i c a l , 1 1 . 2 1 4 

t r i o x y e n n e a s e l e n i t e , 1 0 . 8 3 6 
t r i o x y p h o s p h o d i c h l o r o t r i b r o m i d o , 1 1 . 

3 9 5 
t r i o x y p h o s p h o p o n t a e h l o r i d e , 1 1 . 3 9 5 
t r i o x y t r i c h l o r i d e , 1 1 . 3 9 5 
t r i p y r i d i n o t r i b r o m i d e , 1 1 . 4 2 3 
t r i t a d i n i t r i d o , 8 . 1 2 7 

- — t r i t a s i l i c i d e , 6 . 191 
— t r i t a t e t r a o x i d e , 1 1 . 1 7 5 

. _ „ -_ — m o n o h y d r a t e , 1 1 . 175 
t r i h y d r a t o , 1 1 . 1 7 5 

t r i t a t e t r a s u l p h i d o , 1 1 . 4 3 3 
- — - t r i t h i o p h o s p h a t o , 8 . 1 0 6 7 

t u n g s t a t o , 1 1 . 7 9 6 
- t u n g s t e n c o b a l t a l l o y s , 1 4 . 5 4 2 

h o x a m m i n o e n n o a c h l o r i d o , 1 1 . 8 4 2 
i n o l y b l d c T i u m c o b a l t a l l o y s , 1 4 . 

5 4 3 
. s t e e l s , 1 3 . 0 4 2 
— - — • v a n a d i u m - i r o n a l l o y s , 1 3 . 0 4 3 

s t o o l s , 1 3 . 6 4 2 
u r a n a t e , 1 2 . 6 4 
u s e s , 1 1 . 1 6 3 

- - - v a l e n c y , 1 1 . 1 6 7 
v a n a d a t e , 9 . 78O 
v a n a d a t e s , 9 . 7 7 9 
v a n a d i u m - m o l y b d e n u m - i r o n a l l o y s , 

1 3 . 6 2 6 
s t e e l s , 1 3 . 6 1 7 

x a n t h o - s a l t s , 1 1 . 4 0 3 
z i n c a l l o y s , 1 1 . 171 

p e n t a f l u o r i d e , 1 1 . 3 6 4 
z i r c o n i u m s t e e l s , 1 3 . 6 1 6 

( d i ) c h r o m i u m c a l c i u m t r i o r t h o s i l i c a t o , 6 . 8 6 6 
h e x a h y d r o t r i o r t h o s i l i c a t e , 6 . 8 6 5 
m a g n e s i u m t r i o r t h o s i l i c a t e , 6 . 8 1 5 

C h r o m o b r u g n a t e l l i t e , 1 1 . 4 7 3 
C h r o m o c y e l i t e , 6 . 3 6 8 
C h r o m o e y e l i t e s , 6 . 3 7 0 
C h r o m o d i s i l i c i c ( d i ) a c i d , 6 . 8 6 5 
C h r o m o d i s u l p h o c h r o m i c a c i d , 1 1 . 4 4 9 
C h r o m o f e r r i t e , 1 1 . 2Ol ; 1 2 . 5 2 9 ; 1 3 . 5 9 1 
C h r o m o g l a s e r i t e , 1 1 . 2 5 8 
C h r o m o h e r c y n i t e , 1 1 . 2 0 1 
C h r o m o p h o r e s , 6 . 5 9 2 
C h r o m o p i o o t i t e , 1 1 . 2 0 1 
C h r o m o p o c o t i t e , 1 6 . 9 

I N D E X 499 
C h r o m o s i c o x i d e , 1 1 . 1 7 5 
C h r o m o s p i n e l , 4 . 2 5 1 
C h r o m o s u l p h o c h r o m a t e s , 1 1 . 4 4 9 
C h r o m o s u l p h o c h r o m i c a c i d , 1 1 . 4 4 9 
C h r o m o t e l l u r i c a c i d , 1 1 . 9 7 
C h r o m o u s a m m o n i u m c a r b o n a t e , 1 1 . 471 

fluoride, 1 1 . 3 6 2 
s u l p h a t e , 1 1 . 4 3 4 

b o r a t e , 5 . 1 0 7 
• b r o m i d e , 1 1 . 4 2 1 

c a e s i u m s u l p h a t e , 1 1 . 4 3 5 
c a r b o n a t e , 1 1 . 4 7 1 
c h l o r i d e , 1 1 . 3 6 6 

d i h y d r a t e , 1 1 . 37O 
t e t r a h y d r a t e , 1 1 . 3 6 9 

: t r i h y d r a t e , 1 1 . 37O 
d i h y d r a z i n o b r o m i d o , 1 1 . 4 2 1 
d i h y d r a z i n o e h l o r i d o , 1 1 . 3 6 8 

— f e r r o u s s u l p h a t e , 1 4 . 3OO 
— fluoride, 1 1 . 3 6 1 
- — h o x a i o d o p l u m b i t o , 7 . 7 7 8 
- —- h o x a m m i n o b r o m i d o , 1 1 . 4 2 1 

l i o x a n i i n i n o d i c h l o r i d o , 1 1 . 3 6 8 
h o x a m m i n o d i i o d i d o , 1 1 . 4 2 7 
h y d r a z i n e s u l p h a t e , 1 1 . 4 3 5 
h y d r o c h l o r i d e , 1 1 . 3 6 8 

• h y d r o x i d e , 1 1 . 174 
— — i o d i d e , 1 1 . 4 2 7 
— — l i t h i u m e a r b o n a t o , 1 1 . 4 7 1 
- - - m a g n e s i u m c a r b o n a t e , 1 1 . 4 7 2 
-—-— s u l p h a t e , 1 1 . 4 3 5 
-—•— m o t a p h o s p h a t o , 1 1 . 4 7 9 
— n i t r a t e , 1 1 . 4 7 3 

o x i d e , 1 1 . 1 7 4 
- p h o s p h a t e , 1 1 . 4 7 9 
— — p o t a s s i u m c a r b o n a t e , 1 1 . 4 7 2 

f l u o r i d e , 1 1 . 3 6 2 
s u l p h a t e , 1 1 . 4 3 5 

r u b i d i u m s u l p h a t e , 1 1 . 4 3 5 
s a l t s , 1 1 . 1 7 4 
s o d i u m c a r b o n a t e , 1 1 . 4 7 1 

d o c a h y d r a t e , 1 1 . 4 7 1 
m o n o h y d r a t e , 1 1 . 4 7 2 

s u l p h a t e , 1 1 . 4 3 5 
---- s u l p h a t e , 1 1 . 4 3 4 

— h o p t a h y d r a t o , 1 1 . 4 3 4 
_ m o n o h y d r a t e , 1 1 . 4 3 4 

— — s u l p h i d e , 1 1 . 4 2 9 
s u l p h i t e , 1 0 . 3 0 « 
s u l p h o a l u m i n a t e , 1 1 . 43(> 
s u l p h o c h . r o m . i t e , 1 1 . 4 3 3 
t r i a m m i n o d i c h l o r i d e , 1 1 . 3 6 8 
z i n c s u l p h a t e , 1 1 . 4 3 5 

C h r o m o w u l f e n i t o , 1 1 . 5 6 6 
C h r o m y l a m m o n i u m d i f l u o c h r o m a t c , 1 1 . 3 6 5 

b r o m i d e , 1 1 . 4 2 6 
c h l o r i d e , 1 1 . 3 9 1 
c h r o m a t e , 1 1 . 2 0 8 
fluoride, 1 1 . 3 6 4 
i m i d e , 8 . 2 6 0 
i o d i d e , 1 1 . 4 2 8 
p e n t i t a h e x a c h l o r i d o , 1 1 . 3 9 6 
p h o s p h o d i c h l o r o d i i o d i d e , 1 1 . 3 9 5 
p h o s p h o d i c h l o r o p e n t a b r o m i d e , 1 1 . 3 9 5 
p h o s p h o d i c h l o r o t r i i o d i d e , 1 1 . 3 9 5 
s u l p h a t e , 1 1 . 4 4 9 

m o n o h y d r a t e , 1 1 . 4 4 9 
s u l p h u r y l c h l o r i d e , 1 1 . 4 6 9 
t r i t a d i c h l o r i d e , 1 1 . 3 9 6 

C h r y s c o l l a , 5 . 7 

sulphoch.rom.ite


500 GENERAL, INDEX 
C h r y s i t i n e , 7 . 6 3 8 
C h r y s i t i s , 7 . 6 4 4 
C h r y s o b e r y l , 4 . 2 0 6 ; 5 . 1 5 4 , 2 9 4 ; 7 . 8 9 6 
C h r y s o c o l l a s , 3 . 8 ; 4 . 4 0 6 ; 6 . 3 4 2 
C h r y s o l i t e , 6 . 3 8 5 ; 1 5 . 9 
C h r y s o l i t h o s , 7 . 9 8 
C h r y s o p h a n e , 6 . 8 1 6 
O h r y s o p h r a s e e a r t h , 6 . 9 3 3 
C h r y s o p r a s , 6 . 6 2 4 
C h r y s o p r a s e , 6- 1 3 9 
C h r y s o t i l e , 6 . 4 2 2 , 4 2 6 
C h r y s o t y l i e a c i d , 6 . 2 9 5 
C h r y s t i s , 7 . 6 3 8 
C h r y s u l c a , 8 . 5 5 6 
C h v i b u t i t e , 7 . 4 9 1 
C h u m b e C i a n o o , 7 . 7 9 7 
C h u r c h i t e , 5 . 5 2 9 
C h y d r a z a ' i n o , 8 . 2 2 3 

c h l o r i d e , 8 . 2 2 3 
c h l o r o p l a t i n a t e , 8 . 2 2 3 
n i t r a t e , 8 . 2 2 3 
s u l p h a t e , 8 . 2 2 3 

C i d e r , 1 3 . 6 1 5 
C i m e n t e l o c t r i q u e , 6 . 5 5 9 

f o n d u , 6 . 5 5 9 
n o i r , 6 . 5 5 9 

C i m o l i a n e a r t h , 6 . 4 9 6 
C i m o l i t e , 6 . 4 9 5 
C i n c h o n i d i n o b r o m o i r i d a t e , 1 5 . 7 7 7 

c h l o r o i r i d a t e , 1 5 . 7 7 1 
c h l o r o p l a t i n a t e , 1 6 . 3 1 3 

C i n c h o n i n e a l l y l a l c o h o l o t r i c h l o r o p l a t i n i t e , 
1 6 . 2 7 3 

b r o m o i r i d a t o , 1 5 . 7 7 7 
c h l o r o i r i d a t e , 1 5 . 7 7 1 

C i n d e r n o t c h , 1 2 . 5DO 
C i n e r a r y u r n s , 6 . 5 1 2 
C i n e r e s c l a v e l l a t i , 2 . 4 1 9 
C i n n a b a r , 4 . 6 9 6 , 9 4 3 , 9 4 4 

h e p a t i c , 4 . 6 9 6 
I n d i a n , 4 . 9 4 2 
X - r a d i o g r a m , 1 . 6 4 2 

C i n n a b a r i s , 7 . 6 7 3 
C i n n a b a r i t e , 4 . 6 9 6 
C i i m a m o n - s t o n o , 6 . 7 1 5 
C i p l i y t e , 3 . 9 0 3 
C i p l y t e , 6 . 8 3 5 
C i r c u m s t a n t i a l e v i d e n c e , 1 . 9 0 
C i r i t e , 7 . 8 9 6 
C i r v o l i t e , 8 . 6 2 3 ; 5 . 1 5 5 , 37O ; 8 . 7 3 3 
C i t r i c a c i d , 1 3 . 6 1 3 , 6 1 5 
C i t r i n e , 6 . 1 3 8 
C i t r o n g o l b , 1 1 . 2 7 3 
C l a p e y r o n ' s e q u a t i o n , 1 . 4 2 9 
C l a r i t o , 9 . 4 , 3 1 8 
C l a r k o i t e , 1 2 . 4 , 6 4 
C l a r u s h y a h n u s , 7 . 9 8 
C l a s s i f i c a t i o n of e l e m e n t s , 1 . 2 4 8 
C l a i i d e l i t e , 9 . 4 , 9 4 
C l a u s ' b l u e s o l u t i o n , 1 5 . 5 7 1 
C l a u s i u s ' e q u a t i o n , 1 . 4 3 1 

g a s e q u a t i o n , 1 . 7 6 1 
i o n i z a t i o n h y p o t h e s i s of e l e c t r o l y s i s , 

1 . 9 7 1 
C l a u s t h a l i e , 1 0 . 7 8 7 
C l a u s t h a l i t e , 7 . 4 9 1 , 8 9 6 ; 1 0 . 6 9 4 , 7 8 7 ; 1 5 . 

5 9 2 
C l a y , 5 . 5 3 1 

b l u e , 5 . 7 1 6 
c o l l o i d a l , 6 . 4 8 7 

C l a y e d i b l e , 6 . 4 7 1 
i r o n s t o n e , 1 2 . 5 2 9 ; 1 3 . 7 7 5 ; 1 4 . 3 6 5 
K a m b a r a , 6 . 4 9 6 
p l a s t i c i t y , 6 . 4 8 5 
p r o p e r t i e s , c h e m i c a l , 6 . 4 9 1 

p h y s i c a l , 6 . 4 7 6 
(see also C h i n a c l a y ) 
s u b s t a n c e , 6 . 4 7 3 
t r u e , 6 . 4 7 3 

C l a y i t e , 6 . 4 6 7 , 4 7 6 ; 9 . 2 9 2 
C l a y s , 5 . 1 5 5 ; 6 . 4 6 7 ; 1 5 . 9 

flint, 6 . 4 7 7 
t a l l o w , 4 . 4 0 6 ; 6 . 4 4 2 

C l e a v a g e , 1 . 5 9 9 
• a n d i s o m o r p h i s m , 1 . 6 5 7 
C l e a v e l a n d i t e , 6 . 6 6 3 
C l e i o p h a n e , 4 . 5 8 6 
C l e m e n ' s s o l u t i o n , 9 . 4O 
C l e m e n t i t e , 1 2 . 5 2 9 
C l e v o i t o , 5 . 5 3 0 ; 7 . 1 8 5 , 8 9 6 ; 1 2 . 5 0 
C l e v e l a n d i r o n s t o n e , 1 2 . 5 2 9 
C l i a c h i t e , 5 . 2 4 9 , 2 7 4 
C l i f t o n i t e , 1 2 . 5 2 8 
C l i m i a , 4 . 4 0 8 
C l i m a x , 1 5 . 2 5 7 
C l i n g m a n i t o , 6 . 7 0 7 
C l i n o a n t h o p h y l l i t e , 6 . 3 9 8 
C l i n o c h l o r , 1 2 . 5 2 9 
C l i n o c h l o r e , 6 . 6 2 1 , 6 2 2 
C l i n o c l a r e , 3 . 8 
C l i n o c l a s t i t e , 9 . 4 , 161 
C l i n o c r o c i t o , 1 4 . 3 2 8 , 3 5 3 
C l i n o e d r i t o , 6 . 4 4 3 , 4 4 5 
C l i n o e n s t a t i t o , 6 . 3 9 5 
C l i n o h e d r i t e , 9 . 2 9 1 
C l i n o h u m i t e , 6 . 8 1 3 
C l i n o p h s o i t e , 5 . 1 5 4 ; 1 2 . 5 2 9 ; 1 4 . 3 2 8 , 3 5 3 
C l i n o p t i l o l i t e , 6 . 7 4 8 
C l i n o z o i s i t e , 6 . 7 2 2 
C l i n t o n i t o , 6 . 8 1 6 ; 1 2 . 5 2 9 
C l i n t o n i t e s , 6 . 6 0 3 
C l u t h a l i t e , 6 . 6 4 5 
C o a l i t e , 8 . 1 6 6 
C o b a , 2 . 8 0 3 
C o b a l t , 1 . 2 6 4 ; 1 4 . 4 1 9 
——— a l c o s o l s , 1 4 . 4 5 4 

a l l o t r o p e s , 1 4 . 4 5 8 , 4 6 4 
a l l o y s , 1 4 . 5 2 9 

— — a l u m i n a t o , 5 . 2 9 8 
a l u m i n i d e , 1 4 . 5 3 5 
a l u m i n i u m a l l o y s , 1 4 . 5 3 4 

m o l y b d e n u m a l l o y s , 1 4 . 5 4 1 
p e n t a f l u o r i d e , 1 4 . 6 0 7 
s u l p h i d e , 14- 7 5 7 

— . t u n g s t e n a l l o y s , 1 4 . 5 4 2 
a m a l g a m s , 1 4 . 5 3 3 
a m i d o s u l p h o n a t e , 8 . 6 4 4 
a m m i n o c h l o r o s m a t e , 1 5 . 7 2 0 
a m m i n o m e t a s i l i c a t e , 6 . 9 3 2 
a m m o n i u m a z i d e , 8 . 3 5 5 

d e c a m o l y b d a t e , 1 1 . 5 7 4 
d i t h i o n a t e , 1 0 . 5 9 7 
l e a d n i t r i t e , 8 . 5 0 6 
m e r c u r y a l l o y , 1 4 . 5 3 4 
p e n t a s u l p h a t e , 1 4 . 7 7 4 
p e r s u l p h a t e , 1 0 . 4 8 0 
p h o s p h i t e , 8 . 9 2 0 
s u l p h a t o f l u o b e r y l l a t e , 1 4 . 7 8 3 
t e t r a f l u o r i d e , 1 4 . 6 0 6 

a n a l y t i c a l r e a c t i o n s , 1 4 . 5 1 4 



GENERAL, I N D E X 501 

C o b a l t a n t i m o n i t e , 9 . 4 3 3 
aqu.open . ta inmmoa.mi ic iosv i lphon.ate , 8 . 

6 4 4 
• a q u o p e n t a m m . i n o i r n i d o d i s - u l p h . o n a t o , 

8 . 6 5 9 
a q u o p e n t a m m i n o n i t r i l o t r i s u l p h o n a t e , 

8 . 6 6 9 
a r s e n a t e c o l l o i d a l , 9 . 2 2 9 

h y d r o g e l , 9 . 2 2 9 
a t o m i c d i s r u p t i o n , 1 4 . 5 2 7 

n u m b e r , 1 4 . 5 2 7 
w e i g h t , 1 4 . 5 2 5 

a u r i c h e x a m m i n o c h l o r i d e , 8 . 5 9 5 
p e n t a m m i n o n i t r a t o c h l o r i d e , 3 . 

5 9 5 
a u t u n i t e , 1 2 . 1 3 5 
a z i d e , 8 . 3 5 5 
b a r i u m s u l p h i d e , 1 4 . 7 5 7 

t h a l l i u m n i t r i t e , 8 . 5 0 5 
b e r y l l i u m a l l o y s , 1 4 . 5 3 2 

— b i s d i e t h y l e n e d i a m i n o s u l p h a t e , 1 0 . 4 4 8 
— bi s e t h y l e n o d m m i n o a m m i n o c h l o r o d i -

t h i o n a t e , 1 0 . 5 9 8 
b i s i o d o t r i c h l o r o - c h l o r i d e , 1 4 . 6 2 8 
b i s m e t h y l e n e d i a m i n o t e t r a t h i o n a t e , 1 0 . 

62O 
b i s m u t h a l l o y s , 9 . 64O 

n i t r a t e , 9 . 7IO 
b l o o m , 9 . 4 , 2 2 8 ; 1 4 . 4 2 4 
b l u e , 1 4 . 5 1 9 

• b o r a c i t e , 5 . 1 4 0 
b o r i d e , 5 . 3 1 
b o r o n a l l o y , 1 4 . 5 3 4 
b o r o t u n g s t a t e , 5 . I l l 
b r o m a t o , 2 . 3 6 0 

; a m m i n o , 2 . 36O 
b r o m i d e , X - r a d i o g r a m , 1 . 6 4 2 
b r o m o p l a t i n a t e , 1 6 . 38O 
b r o m o s t a n n a t e , 7 . 4 5 6 
b r o n z e , 1 4 . 5 1 9 
c a d m i u m a l l o y s , 1 4 . 5 3 3 

— c a e s i u m a m m i n o t e t r a c h l o r i d e s , 1 4 . 6 3 9 
- - s e l e n a t e , 1 0 . 8 8 5 

c a l c i u m a l l o y , 1 4 . 5 3 2 
• m a g n e s i u m a r s e n a t e , 9 . 2 3 0 

c a r b o n a t o e t h y l e n e d i a m i n e d i a m m i n o -
c h l o r i d e , 1 4 . 8 1 9 

c a r b o n a t o p e n t a m m i n o a m i d o s u l -
p h o n a t e , 8 . 6 4 4 

c a t a l y s i s b y , 1 . 4 8 7 
e e r i e d e c a f l u o r i d e , 1 4 . 6 0 7 
c h l o r a t e , 2 . 3 6 0 

a m m i n o - , 2 . 3 6 0 
c h l o r o a n t i m o n a t e , 9 . 4 9 2 
c h l o r o a u r a t e , 3 . 5 9 5 
c h l o r o c h r o m a t e , 1 1 . 3 9 9 
c h l o r o p e n t a m m i n o d i h y d r o s u l p h a t e , 

1 0 . 4 4 8 
c h l o r o p l a t i n a t e , 1 6 . 2 8 4 
c h l o r o s t a n n a t e , 7 . 45O 
c h r o m i c p e n t a n u o r i d e , 1 4 . 6 0 8 
c h r o m i t e , 1 1 . 2 0 4 
c h r o m i u m a l l o y s , 1 4 . 5 3 8 

i r o n a l l o y s , 1 4 . 54O 
m o l y b d e n u m a l l o y s , 1 4 . 5 4 1 
n i c k e l a l l o y s , 1 5 . 3 3 8 
t u n g s t e n c o b a l t a l l o y s , 1 4 . 5 4 2 

c o b a l t o u s t r i s e t h y l e n e d i a m i n o c t o -
c h l o r i d e , 1 4 . 6 5 8 

c o l l o i d a l , 14 - 4 5 3 

C o b a l t c o - o r d i n a t i o n n u m b e r , 1 4 . 5 2 5 
— c o p p e r a l l o y s , 1 4 . 5 2 9 

a l u m i n i u m a l l o y s , 1 4 . 5 3 5 
m o l y b d e n u m a l l o y s , 1 4 . 54O 
n i c k e l - i r o n - m a g n e s i u m a l l o y s , 1 5 . 

3 3 7 
. l e a d a l l o y s , 1 5 . 3 3 7 

z i n c a l l o y s , 1 5 . 3 3 7 
s i l i c o n a l l o y s , 1 4 . 5 3 6 

—- c h r o m i u m a l l o y s , 1 4 . 5 4 0 
c u p r o u s l e a d s e l e n i d e , 1 0 . 8 0 0 
d e c a m m i n o a m i d o d i t h i o n a t e , 1 0 . 5 9 8 

- d e c a t u n g s t a t e , 1 1 . 8 3 2 
d e u t e r o h e x a v a n a d a t e , 9 . 7 9 1 
d i a m i d o d i p h o s p h a t o , 8 . 7 1 1 
d i a m r n i n o a r s e n a t e , 9 . 2 2 9 
d i a m m i n o d i p y r i d i n o a q u o - h y d r o x y d i -

t h i o n a t e , 1 0 . 5 9 7 
— — d i a m m i n o d i p y r i d i n o d i h y d r o x y d i -

t h i o n a t e , 1 0 . 5 9 7 
d i a n t i m o n i d e , 9 . 4 1 4 
d i a q u o t e t r a m m i n o a m i d o s u l p h o n a t o , 8 . 

6 4 4 
d i a r s e n a t o c t o d e c a t u n g s t a t e , 9 . 2 1 4 
d i a r s e n i d e , 9 . 7 6 
1 : 6 - d i a z i d o b i s e t h y l e n e d i a m i n e a z i d o , 

8 . 3 5 5 
1 : 6 - d i a z i d o b i s e t h y l e n e d i a m i n o c h l o r o 

a u r a t e , 8 . 3 5 5 
1 : 6 - d i a z i d o b i s o t h y l e n o d i a m i r i o c h l o r o -

p l a t m a t e , 8 . 3 5 5 
d i a z i d o b i s e t h y l e n e d i a m i n o d i t h i o n a t e , 

IO. 5 9 8 
1 : 6 - d i a z i d o b i s e t h y l e n e d i a m m i n o n i -

t r a t e , 8 . 3 5 5 
1 : 6 - d i a z i d o b i s o t h y l e n o d i a m i n o t h i o -

c y a n a t e , 8 . 3 5 5 
1 : 6 - d i a z i d o b i s e t h y l o n o d i t h i o n a t o , 8 . 

3 5 5 
d i a z i d o t e t r a m m i n o d i t h i o n a t e , 1 0 . 5 9 8 

— — d i a z i d o t e t r a m m i n o n i t r a t o , 8 . 3 5 5 
——— d i a z o t o t r a m m i n o d i t h i o n a t c , 8 . 3 5 5 
— d i a z o t o t r a m m i n o i o d i d o , 8 . 3 5 5 

d i b o r a t e , 5 . 1 1 4 
d i b o r i d e , 5 . 3 2 
1 : 2 - d i c h l o r o b i s e t h y ] e n e d i a m i n e a z i d e , 

8 . 3 5 5 
1 : 6 - d i c h l o r o b i s e t h y l e n e d i a m i n e a z i d o , 

8 . 3 5 5 
d i c h l o r o d i e t h y l e n e d i a m i n o a n t i m o n y 

p e n t a c h l o r i d e , 9 . 4 9 2 
d i c h r o m a t e , 1 1 . 3 4 4 
c i « - d i e t h y l e n e d i a m i n o a q u o h y d r o x y d i -

t h i o n a t e , 1 0 . 5 9 7 
— < r « 7 i » - d i e t h y l e n e d i a r n m i n o a q u o h y -

d r o x y d i t h i o n a t e , 1 0 . 5 9 7 
d i e t h y l e n e d i a m i n o d i n i t r i t o d i t h i o n n t e , 

1 0 . 5 9 8 
d i f e r r i d e , 1 4 . 5 4 5 
d i h y d r a z i n o h y d r o s u l p h i t e , 1 0 . 3 1 5 
d i h y d r a z i n o s u l p h i t e , 1 0 . 3 1 4 
d i h y d r i d e , 1 4 . 5 0 8 
d i h y d r o a n t i m o n a t e , 9 . 4 6 1 
d i h y d r o a r s e n a t o t r i m o l y b d a t e , 9 . 2 0 8 

— • — d i h y d r o t e t r a r s e n a t e , 9 . 2 3 0 
d i h y d r o x y d e c a s u l p h i t e , 1 0 . 3 1 3 
d i h y d r o x y p e n t a s u l p h i t e , 1 0 . 3 1 3 
d i h y d r o x y t r i s e l e n a t e , 1 0 . 8 8 3 
d i i o d o d i n i t r i t o p l a t i n i t e , 8 . 5 2 3 
d i i o d o t r i a r s e n i t e , 9 . 2 5 7 

aqu.open.tainmmoa.miiciosvilphon.ate
aquopentamm.inoirnidodis-ulph.ona
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C o b a l t e ? > - d i n i t r i t o t c t r a m m i n o a m i d o s u l -
p h o n a t e , 8 . 6 4 4 

— < r « w * - d i n i t r o t o t r a m m i n o a m i d o s u l i > h o -
n a t e , 8 . « 4 4 

c i « - d i n i t r i t o t e t r a m m i n o n i t r i l o s u l p h o -
n a t e , 8 . 6 6 9 

£ r a n « - d i n i t r i t o t e t r a m m i n o n i t r i l o t r i -
H u l p h o n a t e , 8 . 6 6 9 

d i n i t r o s y l d e c a m m i n o d i n i t r a t o t e t r a -
n i t r a t e , 8 . 4 4 3 

— — d in i t r o s y l d e o a m m i n o d i n i t r a t o t e t r a -
p e r o h l o r a t e , 8 . 4 4 3 

d i n i t r o B y l e n n e a m i n i n o i o j i o t e t r a o x a -
l a t e , 8 . 4 4 3 

d i o x i d e , 1 4 . 5 9 8 
d i o x y t e t r a f l u o m o l y b d a t e , 1 1 . 6 1 4 
d i p e n t a r s e n i d o , 9 . 7 5 

— — c v # - d i p r o p y l e n e d i a r n i n o d i e h l o r o d i -
t h i o n a t e , 1 0 . 5 9 « 

/ r « « . # - d i p r o p y l e n o d i a m i n o d i c h l o r o d i -
t h i o n a t e , 1 0 . 5 9 8 

d i s e l e n i d e , 1 0 . 8OO 
d i s i l i c i d c , 6 . 2 0 8 
d i s i d p h i d e , 1 4 . 7 5 6 

— — d i t h i o n a t e , 1 0 . 5 9 7 
— — h e x a h y c l r a t o , 1 0 . 5 9 7 
— — — o c t o h y d r a t o , 1 0 . 5 9 7 

d i t h i o p h o s p h a t o , 8 . 1 0 6 8 
d i t r i t a p h o s p h i d o . 8 . 8 5 9 

- . — d i t r i t a r s o n i d e , 9 . 73 
d i tr i ta tu lu- ide , 6 . 2 0 9 
c i i t u n g s t a t e , 1 1 . 8JO 

— — d o d e c a m m i n o h e x a h y d r o x y d i t h i o n a t o , 
1 0 . 5 9 8 

e l e c t r o n i c s t r u c t u r e , 1 4 . 5 2 7 
o t h y l s t a n n o n a t e , 7 . 41O 

—— — e x t r a c t i o n , 1 4 . 4 3 3 
-—— f e r r a t e , 1 3 . 9 3 6 

ferroxis s u l p h o a r s o n i t o b i s m u t h i t e , 9 . 
6 9 6 

f i l a m e n t s , 1 4 . 4 5 3 
fluoberyllate, 1 4 . 6 0 7 

— h e p t a l i y d r a t e , 1 4 . 6 0 7 
— f l u o b o r a t e , 5 . 128 

— f l u o r i d e s , 1 4 . 6()3 
fluosilieate, 6 . 9 5 7 
fluotitanato, 1 4 . 6 0 7 

h e x a h y d r a t e d , 7 . 7 3 
f l u o v a n a d a t e , 1 4 . 6 0 7 
f l u o x y v a n a d a t e , 1 4 . 6OS 
g l a n c e , 9 . 4 , 3 0 8 ; 1 4 . 4 2 4 
g o l d a l l o v , 1 4 . 5 3 2 
g r e e n , 1 4 . 5 1 9 , 6 0 2 
h o m i a r s e n i d e , 9 . 7 5 
b e m i b o r i d e , 5 . 3 2 

— — h e m i o n n e a l u m i n i d e , 1 4 . 5 3 5 
— h e m i h e p t a s u l p h i d e , 1 4 . 7 5 2 
— — h e m i h y d r a z i n o s u l p h i t e , 1 0 . 3 1 4 

h e n i i p o n t a l u m i n i d o , 1 4 . 5 3 5 
h e m i p h o s p h i d e , 8 . 8 5 9 
hemiselonidf^, 1 0 . 8 0 0 
h e m i s i l i c i d e , 6 . 2 0 8 
h e m i s t a n n i d e , 1 4 . 5 3 7 
h e m i s u l p h i d e , 1 4 . 7 5 3 
b o r n i t r i a r s e n i d e , 9 . 7 5 
h e m i t r i c h r o m i d e , 1 4 . 5 3 9 
h e r m t r i m o l y b d i d e , 1 4 . 54O 
h e m i t r i p h o s p h i d e , 8 . 8 5 9 
h e m i t r i s e l e n i d e , 1 0 . 8OO 
h e m i t r i t e l l u r i d e t e t r a h y d r a t © , 1 1 . 7 3 

C o b a l t h e p t a c h l o r o b i s i r m t h i t e , 9- 6 6 8 
h e x a b o r a t o d i i o d i d e , 5 . 141 

~ - h e x a d e c a b o r a t o d i b r o m i d e , 5 . 1 4 0 
h e x a d e e a b o r a t o d i c h l o r i d e , 5 . 14O 

— h e x a h y d r o a r s e n a t o c t o d e c a m o l y b d a t e , 
9 . 2 1 1 

h e x a h y d r o d i c h l o r i d e , 1 4 . 6 2 7 
— — h e x a m m i n o a m i d o s u l p h o n a t e , 8 . 6 4 4 

h e x a m i n i n o c h l o r o p l a t i n i t e , 1 6 . 2 8 4 
h e x a m m i n o c h l o r o s t a n n i t e , 7 . 4 3 4 

— — h e x a m m i n o d i h y d r o x y n i t r i l o m o n o s v i l -
p h o n a t e , 8 . 6 7 2 

h e x a m m i n o d i s u l p h a t o p e r s u l p h a t o , 1 0 . 
4 8 0 

h e x a m m i n o f err o h e p t a n i t r o s y l t r i s u l -
p b i d e , 8 . 4 4 2 

h e x a m m i n o f l u o b o r a t e , 5 . 1 2 8 
h e x a m r a i n o f l u o r i d o , 1 4 . 6 0 5 

— h e x a m m i n o f l u o t i t a n a t e , 7 . 7 3 
h e x a m m i n o i m i d o d i s u l p h o n a t e , 8 . 6 5 9 

— - - - h e x a n x m i n o n i t r i l o t r i s u l p h o n a t o , 8 . 
6 6 9 

h e x a m m i n o t h i o c a r b o u a t e , 6 . 1 2 8 
h e x a m m a i n o t r i h y d r o x y d i t l i i o n a t e , 1 0 . 

5 9 8 
h o x a m r n i n o t r i n i t r a t o a q u o d i h y d r o x y -

d i t h i o n a t e , 1 0 . 5 9 8 
h e x a m m i n o x y d i a q i i o h y d r o x y d i t h i o -

n a t e , 1 0 . 5 9 8 
— — h e x a p e r r n a n g a n i t o , 1 2 . 28O 
-- - - h e x i t a p e n t a s u l p h i d c , 1 4 . 75O 
— - h e x i t a t u n g s t i d e , 1 4 . 5 4 1 

— h i g h e r o x i d e s , 1 4 . 5 9 8 
h i s t o r y , 1 4 . 4 1 9 

— — h y d r a z i n o h y d r o s u l p h i t o , 1 0 . 3 1 5 
h y d r o a r s e n a t o v a n a d a t e , 9 . 2OO 

— — h y d r o c h l o r i d e , 1 4 . 6 2 8 
h y d r o f l u o c o l u m b a t e , 9 . 8 7 2 

— -— h y d r o f l u o r i d o , 1 4 . 6 0 5 
h y d r o g o l , 1 4 . 4 5 3 
h y d r o s e l , 1 4 . 4 5 3 

— — h y d r o p h o s p h a t o d i m o l y b d a t e , 1 1 . 67O 
h y d r o s e l e n i t e , 1 0 . 841 

— - ~ h y d r o s u l p h i d e , 1 4 . 7 5 4 
h y d r o x y a z i d e , 8 . 3 5 5 

— - — h y d r o x y c h l o r i d o , 1 4 . 6 2 8 
h y d r o x y h y d r o s u l p h i d e , 1 4 . 7 5 4 

— — h y p o n i t r i t e , 8 . 4 1 7 
— - h y p o p h o s p h a t e , 8 . 9 3 9 

h y p o p h o s p h i t o , 8 . 89O 
i n t e r m e d i a t e o x i d e s b e t w e e n C o O a n d 

C o 3 O 4 , 1 4 . 5 7 7 , 5 8 2 
— i n t e r m e t a l l i c c o m p o u n d s , 1 4 . 5 2 9 

i o d a t e , 2 . 3 6 1 
_ __ a m m i n o - , 2 . 3 6 2 
— — i o d o p l a t i n i t e , 1 6 . 3 9 1 

d o d e c a h y d r a t e , 1 6 . 3 9 1 
e n n e a h y d r a t e , 1 6 . 3 9 1 

— i r i d i u m a l l o y , 1 5 . 75O 
i r o n a l l o y s , 1 4 . 5 4 4 , 5 5 3 ; 1 5 . 5 6 5 

a l u m i n i u m a l l o y s , 1 4 . 5 5 3 
c h r o m i u m a l l o y s , 1 4 . 5 5 3 

t u n g s t e n a l l o y s , 1 4 . 5 5 4 
m a n g a n e s e a l l o y s , 1 4 . 5 5 4 
m o l y b d e n u m a l l o y s , 1 4 . 5 5 4 
t u n g s t e n a l l o y s , 1 4 . 5 5 4 

i s o - e h l o r o p e n t a m m i n o h y d r o x y n i t r i l o -
d i s u l p h o n a t e , 8 . 6 8 0 

c t ' « - i s o - d i n i t r i t o t e t r a m m i n o h y d r o x y -
n i t r i l o d i s u l p h o n a t e , 8 . 6 8 0 
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C o b a l t / r a s ^ - i s o - d i n i t r i t o t e t r a r n m i n o h y -
d r o x y n i t r i l o d i s u l p h o n a t e . 8 . 6 8 6 

i s o - h e x a i n x n i n o h y d r o x y n i t r i l o d i s u l -
p h o n a t e , 8 . 68O 

i s o - n i t r i t o p e n t a m m i n o h y d r o x y -
n i t r i l o d i s u l p h o n a t e , 8 . 6 8 0 

i s o t o p e s , 1 4 . 525 
— l e a d a l l o y s , 1 4 . 6 3 8 

n i c k e l a l l o y s , 1 5 . 3 3 8 
s u l p h i d e , 1 4 . 7 5 7 

m a g n e s i a p i n k , 1 4 . 5 1 9 
m a g n e s i u m a l l o y s , 1 4 . 5 3 2 

b o r a t e , 5 . 1 1 4 
m a l l e a b l e , 1 4 . 4 5 3 
m a n g a n i t e , 1 2 . 2 4 3 
m a n g a n e s e a l l o y s , 1 4 . 5 4 3 

m o l y b d e n u m a l l o y s , 1 4 . 5 4 4 
n i t r a t e s , 1 4 . 8 2 8 

m e r c u r y a l l o y s , 1 4 . 5 3 3 
m e t a c o l u m b a t e , 9 . 8 6 8 
m e t a l l i c p r e c i p i t a t i o n , 1 4 . 5 1 7 
m o t a n t i m o n a t o , 9 . 4 6 1 

d i h y d r a t o , 9 . 4 6 1 
d o d e c a h y d r a t e , 9 . 4 6 1 
h o m i p e n t a h y d r a t e , 9 . 4 6 1 
h e x a h y d r a t e , 9 . 4 6 1 
p e n t a h y d r a t e , 9 . 4 6 1 

m e t a s i l i c a t e , 6 . 9 3 2 
— m e t a s u l p h a i m s o n a t o x y m o l y b d a t e , 9 . 

3 3 2 
m e t a t a n t a l a t e , 9 . 9 I O 
m e t a t e t r a r s e n i t e , 9 . 1 3 4 
m e t a t i t a n a t e , 7 . 6O 
m e t a v a n a d a t e , 9 . 7 9 1 
m i r r o r s , 1 4 . 4 5 3 
m o l y b d e n u m a l l o y s , 1 4 . 54O 

. c h r o m i u m a l l o y s , 1 4 . 5 4 3 
__ n i c k e l a l l o y s , 1 5 . 3 3 8 

m o l y b d i d e , 1 4 . 54O 
m o n a m i d o d i p h o s p h a t o , 8 . 71O 
m o n a m m i n o r t h o a r s e n a t o , 9 . 2 2 9 
m o n a n t i m o n i d o , 9 . 4 1 3 

-— — m o n a r s e n i d o , 9 . 7 5 
m o n o c h r o m i d e , 1 4 . 5 3 9 
m o n o s i l i c i d e , 6 . 2 0 8 

— m o n o t h i o p h o s p h a t e , 8 . 1 0 6 9 
m o n o x i d e , 1 4 . 5 5 8 

a e r o s o l , 1 4 . 5 6 1 
p r e p a r a t i o n , 1 4 . 5 5 8 

n i c k e l a l l o y s , 1 5 . 3 3 2 
c o p p e r a l l o y s , 1 5 . 3 3 6 
h y d r o a r s e n a t e , 9 . 2 3 2 
i r o n a l l o y s , 1 5 . 3 3 8 

m a n g a n e s e a l l o y s , 1 5 . 3 3 8 
t i t a n i u m a l l o y s , 1 5 . 3 3 9 

m a n g a n e s e a l l o y , 1 5 . 3 3 8 
n i t r a t e s , 1 5 . 4 9 3 
p y r i t e , 1 5 . 5 
p y r i t e s , 1 2 . 5 2 9 ; 1 4 . 7 5 7 
s e p a r a t i o n , 1 4 . 4 4 0 
s u l p h i d e , 1 5 . 4 4 8 
s u l p h o a n t i m o n i d e , 9 . 5 5 6 

n i t r i d e , 8 . 1 3 6 
n i t r i l o t r i r n e t a p h o s p h a t e , 1 4 . 8 5 5 
n i t r i t o p e n t a r n r n i n o a r n i d o s u l p h o n a t e , 

8 . 6 4 4 
n i t r i t o p e n t a m m i n o h y d r o x y n i t r i l o d i -

s u l p h o n a t e , 8 . 68O 
n i t r i t o p e n t a m m i n o i m i d o d i s u l p h o n a t e , 

8 . 6 5 9 

C o b a l t n i t r o s o t r i c a r b o n y l , 5 . 9 5 7 
n i t r o s y l p e n t a m m i n o d i c h l o r i d e , 8 . 4 4 3 
n i t r o s y l p e n t a m m i n o d i n i t r a t e , 8 . 4 4 3 
n i t r o s y 1 t r i c a r b o n y 1, 8 . 4 3 6 
o c c u r r e n c e , 1 4 . 4 2 2 
o c h r a n i g r a , 1 2 . 2 6 6 
o c h r e , 9 . 2 2 8 ; 1 4 . 4 2 4 
o c t a m m i n o a m i d o h y d r o x y d i t . i l i o n a t e , 

1 0 . 5 9 8 
— o c t a m m i n o d i h y d r o x y d i t h i o n a t e , 1 0 . 

5 9 8 
o c t o b o r a t e d o d e c a h y d r a t e d , 5 . 1 1 4 
o r t h o a r s e n a t e , 9 . 2 2 8 
o r t h o a r s e n i t e , 9 . 1 3 3 
o r t h o b o r a t e , 5 . 1 1 4 
o r t h o s i l i c a t e , 6 . 9 3 2 
o r t h o s t a n n a t e , 7. 42O 
o r t h o s u l p h o a n t i m o n i t e , 9 . 5 5 5 
o s m i u m a l l o y s , 1 5 . 6 9 7 

— - — o x y a r s e n a t e , 9 . 2 2 9 
m o n o h y d r a t e , 9 . 2 2 9 

o x y d i c h l o r i d e , 1 4 . 6 2 8 
- o x y f l u o n d e , 1 4 . 6 0 4 
- o x y f l u o m o l y b d a t o , 1 4 . 6 0 8 

o x y s e l e n i d e , IO. 78O 
o x y s u l p h i d o , 1 4 . 7 5 4 
p a l l a d i u m a l l o y s , 1 5 . 6 5 1 
p o n t a b o r a t e , 5 . 1 1 4 
p e n t a c h l o r o b i s m u t h i t o , 9 . 6 6 8 
p e n t a f l u o a l u m i n a t o h c p t a h y d r a t o d , 5 . 

3 1 0 
p e n t a f l u o f o r r a t e , 1 4 . 8 
p e n t a f l u o v a n a d i t e , 9 . 7 9 7 
p e n t a m m i n o c h l o r o d i t h i o n a t e , 1 0 . 5 9 8 
p e n t a m m i n o h y d r o c a r b o n a t o d i t h i o -

n a t e , 1 0 . 5 9 8 
- _— p o n t a m m i n o h y d r o x y d i t h i o n a t e , 1 0 . 

5 9 7 
p e n t a m m i n o n i t r a t o d i t h i o n a t o , 1 0 . 5 9 7 
p e n t a m m i n o s e l o n i t o c h l o r i d c , 1 0 . 8 4 1 
p e n t i t a d i z i n c i d e , 1 4 . 5 3 2 

- -— p o n t i t a h o x a s e l e n i d e , 1 0 . 8 0 0 
p e n t i t a i i n o a h y d r a z i n o s u l p h i t o , 1 0 . 3 1 4 
p e n t o x y s u l p h a t e , 1 4 . 7 6 9 
p e r b o r a t e , 5 . 1 2 0 
p e r c h l o r a t e , 2 . 4 0 4 

a m m i n o - , 2 . 4 0 4 
• p e r m a n g a n i t o , 1 2 . 28O 
- p e r i n o n o s u l p h o m o l y b d a t e , 1 1 . 6 5 4 
/ i - p e r o x o d e c a m m i n o R h l o r o p l a t i n a t e , 1 6 . 

3 3 2 
p e r r h e n a t e , 1 2 . 4 7 7 
p e r s u l p h a t e , 1 0 . 48O 
p h o s p h a t o d o d e c a m o l y b d a t e , 1 1 . 6 6 3 
p h o s p h i t e , 8 . 92O 
p l a t i n u m a l l o y s , 1 6 . 2 1 9 

c o p p e r a l l o y s , 16- 2 1 9 
i r o n al loys ," 1 6 . 2 1 9 
n i c k e l c h r o m i u m a l l o y , 1 6 . 22O 

m o l y b d e n u m a l l o y , 1 6 . 
22O 

s i l v e r a l l o y s , 1 6 . 2 1 9 
p l u m b i t e , 7 . 6 6 9 
p o l y s u l p h a t e s , 1 0 . 4 4 8 
p o t a s s i u m a r s e n a t e , 9 . 23O 

a z i d e , 8 . 3 5 5 
b a r i u m n i t r i t e , 8 . 5 0 5 
c a d m i u m n i t r i t e , 8 . 5 0 5 
d e c a s u l p h i d e , 1 4 . 7 5 6 
d i a m m i n o t o t r a n i t r i t e , 8 . 5 0 2 
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C o b a l t p o t a s s i u m d m i t r o s y l d e c a m m i n o d i i o -
d o d i n i t r a t o i o d i d o , 8 . 4 4 3 

h y p o p h o s p h a t e , 8 . 9 3 9 
.— _ - m e r c u r i c n i t r i t e , 8 . 5 0 5 

—_— n i c k e l n i t r i t e , 8 . 5 1 2 
o r t h o s u l p h o a n t i m o n i t e , 9 . 5 5 5 
p e r s u l p h a t e , 1 0 . 48O 
p h o s p h i t e , 8 . 92O 
s u l p h a t o f l u o b o r y 11ate, 1 4 . 7 8 3 
t e t e r o t e t r a d e c a v a n a d a t e , 9 . 7 9 1 

-- t e t r a f l u o r i d e , 1 4 . 6 0 7 
t r i f l u o r i d e , 1 4 . 6 0 7 

— — t r i t e r o d e c a v a n a d a t e , 9 . 7 9 1 
z i n c n i t r i t e , 8 . 5 0 5 

p r e p a r a t i o n m e t a l , 1 4 . 4 4 6 
- — p r o p e r t i e s , c h e m i c a l , 1 4 . 5 0 7 

- — p h y s i c a l , 1 4 . 4 5 7 
p s i l o m e l a n o s , 1 2 . 2 6 6 
p u l v e r u l e n t , 1 4 . 4 5 3 

. _ . p y r i t e , 1 4 . 4 2 4 , 7 5 6 , 7 3 7 
p y r i t i c o s u m , 1 4 . 7 5 7 
p y r o a r s e n a t o , 9 . 2 3 0 

d i h y d r a t e , 9 . 23O 
p y r o a r s e n i t e , 9 . 1 3 4 
p y r o p h o r i c , 1 4 . 4-53 

— — p y r o s o l o n i t e , 1 0 . 8 4 1 
p y r o s x i l p h a r s e n a t e , 9 . 3 2 4 
p y r o s u l p h a r s e n a t o x y r n o l y b d a t e , 9 . 3 3 1 
r e d , 9 . 2 2 8 
r e x , 1 4 . 4 2 1 

• r u b i d i u m l e a d n i t r i t e , 8 . 5 0 6 
„__ s o l e n a t o , 1 0 . 8 8 5 

r u t h e n i u m a l l o y s , 1 5 . 5 1 0 
s a l t s p h y s i o l o g i c a l a c t i o n , 1 4 . 5 1 8 
s o l o n i d e , 1 0 . 8OO 
s o l o n i t e , 1 0 . 8 4 0 

d i h y d r a t e , 1 0 . 84O 
t r i t a h y d r a t o , 1 0 . 8 4 0 

- -— s e s q u i s u l p h i d e , 1 4 . 7 5 5 
s i l i c a t e , 6 . 9 3 1 

- — s i h e o a r s o m d e , 9 . 6 8 
— s i l i c o d o d o c a t u n g s t a t e , 6 . 8 8 1 

s i l i c o n a l u m i n i u m a l l o y s , 1 4 . 5 3 6 
- — s i l v e r a l l o y s , 1 4 . 5 3 I 
-- - d i n i t r o s y l d e c a m m i n o t e t r a n i t r a -

t o n i t r a t e , 8 . 4 4 3 
s i n g l e c r y s t a l s , 1 4 . 4 5 3 
s o d i u m a r s e n a t e , 9 . 23O 

b a r i u m n i t r i t e , 8 . 5 0 5 
d i s u l p h a t e , 1 4 . 78O 

-- - d i s u l p h i d e , 1 4 . 7 5 7 
h e p t a t h i o s u l p h a t e , 1 0 . 5 5 6 

. h e x a r s e n a t e , 9 . 23O 
_____ h y p o p h o s p h a t e , 8 . 9 3 9 
— — — p o n t a s t i l p h i d e , 1 4 . 7 5 7 

p e r c a r b o n a t e , 1 4 . 8 1 2 
-- p e r s u l p h a t e , 1 0 . 48O 
— p h o s p h i t e , 8 . 9 2 0 
— t e t r a d e c a m e t a p h o s p h a t e , 8 . 9 9 0 
— t e t r a t h i o s u l p h a t e , 1 0 . 5 5 6 
- t r i f luor ide , 1 4 . 6 0 7 

s o l u b i l i t y of h y d r o g e n , 1 . 3 0 6 
s p a r , 1 4 . 4 2 4 
s p e i s s , 9 . 7 6 
a - s t a n n a t e , 7 . 4 2 0 
s t a n n i c s u l p h i d e , 1 4 . 7 5 7 
s t a n n i d e , 1 4 . 5 3 6 
s u b o x i d e , 1 4 . 5 5 8 
s u l p h a r s e n a t o s u l p h o m o l y b d a t o , 9 . 3 2 3 
s u l p h a r s e n i d e , 9 . 3 0 8 

C o b a l t s u l p h a r s e n i t e , 9 . 3 0 2 
s u l p h a t e , 1 1 . 8 3 1 ; 1 4 . 7 6 1 
s u l p h i d e s , 1 4 . 75O 
s u l p h o a n t i m o n a t e , 9 . 5 7 6 
s u l p h o c h r o m i t e , 1 1 . 4 3 3 
s u l p h o m o l y b d a t e , 1 1 . 6 5 3 
s u l p h o t e l l u r i t e , 1 1 . 1 1 4 
s u l p h o t u n g s t a t e , 1 1 . 8 5 9 
t e l l u r a t e , 1 1 . 9 7 
t e l l u r i d e , 1 1 . 6 3 
t e l l u r i t e , 1 1 . 8 2 

m o n o h y d r a t e d , 1 1 . 8 2 
t e r r e a f u l i g i n e a , 1 2 . 2 6 6 
t e t e r o d e c a v a n a d a t e , 9 . 7 9 1 
t e t r a b o r a t e d e e a h y d r a t e d , 5 . 1 1 4 
t e t r a c a r b o n y l , 5 . 9 5 7 

— — t e t r a e t h y l d i a m i n e d i a q u o t e t r a h y d r o x y -
d i t h i o n a t e , 1 0 . 5 9 8 

t e t r a m m i n o a q u o h y d r o x y d i t h i o n a t e , 
1 0 . 5 9 7 

t e t r a m m i n o c a r b o n a t o d i t h i o n a t o , 
5 9 8 

c ^ - t e t r a m m i n o c h l o r o d i t h i o n a t e , 
5 9 8 

t e t r a m m i n o p e r r h e n a t e , 1 2 . 4 7 7 
t r i h y d r a t e , 1 2 . 4 7 7 

__ __ t e t r a p y r i d i n o t e t r a t h i o n a t o , 1 0 . 62O 
~ - - t e t r a v a n a d a t e , 9 . 7 9 1 

t e t r a z i n c i d e , 1 4 . 5 3 2 

1 0 . 

1 0 . 

t e t r i t a t r i s u l p h i d e , 1 4 . 75O 
— — t e t r o x y o r t h o a r s e n i t e , 9 . 1 3 3 

— t e t r o x y s u l p h a t e , 1 4 . 7 6 9 
d e c a h y d r a t e , 1 4 . 7 6 9 
t e t r a d ' e c a h y d r a t e , 1 4 . 7 6 9 

t h a l l i u m a l l o y s , 1 4 . 5 3 6 
n i c k e l n i t r a t e , 8 . 5 1 2 

t h i o c a r b o n a t e , 6 . 1 2 8 , 1 2 9 
a m m i n o s , 6 . 1 2 9 

t h i o s u l p h a t e , 1 0 . 5 5 6 
_ _ — t i n a l l o y , 1 4 . 5 3 6 

t i t a n i u m a l l o y s , 1 4 . 5 3 6 
l . e x a m m i n o f l u o r i d e , 1 4 . 6 I O 
n i c k e l a l l o y s , 1 5 . 3 3 8 

t r i a m i d o d i p h o s p h a t e , 8 . 7 1 2 
- — t n a m i d © p y r o p h o s p h a t e , 1 4 . 8 5 4 
- t r i a m m i n o f l u o r i d e , 1 4 . 6 0 5 
- - t r i a m m i n o r t h o a r s e n a t e , 9 . 2 2 9 

t r i a r s e n a t o t e t r a v a n a d a t e , 9 . 2Ol 
——— t r i a r s e n i d e , 9 . 7 8 

— t r i c a r b o n y l , 5 . 9 5 7 
— t r i o x y s u l p h a r s o n a t e , 9 . 3 2 9 

t r i o x y s u l p h a t e , 1 4 - 7 6 9 
t r i s e l e n i t e , 1 0 . 8 4 1 
t r i s e t h y l e n e d i a m m o h y d r o s e l e n a t e , 1 0 . 

8 8 6 
t r i s i l i c i d e , 6 . 2 0 9 
t r i t a c a r b i d e , 5 . 9Ol ; 1 4 . 5 1 2 
t r i t a d i n i t r i d e , 8 . 1 3 7 
t r i t a d i s t a n n i d e , 1 4 . 5 3 6 
t r i t a n i t r i d e , 8 . 137 
t r i t a t e t r a s e l e n i d e , 1 0 . 8 0 0 
t r i t a t r i d e c a l u m i n i d e , 1 4 . 5 3 5 
t r i t h i o n a t e , 1 0 . 6 0 9 
t r i t u n g s t a t e , 1 1 . 8 1 
t u n g s t e n a l l o y s , 1 4 . 5 4 1 
h e x a m m i n o e n n e a c h l o r i d e , 1 1 . 8 4 2 

m o l y b d e n u m c h r o m i u m 
a l l o y s , 1 4 . 5 4 3 

t r i t a c a r b i d e , 1 4 . 5 4 1 
t u n g s t i d e , 1 4 . 5 4 1 
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Coba. l t u l t r a m a r i n e , 5 . 2 9 8 ; 1 4 . 5 1 9 
u r a n a t e , 1 2 . 6 4 
u r a n i u m a l l o y s , 1 4 . 5 4 3 
u s e s of, 1 4 . 5 1 8 
v a l e n c y , 1 4 . 5 2 5 
v i t r i o l , 1 4 . 7 6 1 

• v o l t a i t e , 1 4 . 3 5 3 
y e l l o w , 8 . 5 0 2 ; 1 4 . 5 1 9 
z i n c a l l o y , 1 4 . 5 3 2 

c o p p e r a l l o y s , 1 4 . 5 3 3 
h e x a c h l o r i d e , 1 4 . 6 4 3 
m e r c u r y a l l o y , 1 4 . 5 3 4 
o r t h o s i l i c a t e , 6 . 9 3 3 

z i r c o n i u m , 7 . 117 
( t r i ) c o b a l t t e t r a b o r a t e t e t r a h y d r a t e d , 5 . 1 1 4 
C o b a l t i a r s e n a t e s , 9 . 23O 
C o b a l t i b i s m u t h c a r b o n a t o t e t r a m m i n o -

i o d i d e , 9 . 6 7 8 
c h l o r o p e n t a m m i n o i o d i d e , 9 . 6 7 8 
d i n i t r o x y l t e t r a m m i n o i o d i d e , 9 . 6 7 8 
h e x a m m i n o i o d i d e , 9 . 6 7 8 

C o b a l t i c j t i - a c e t a t o - a m i n o - o l - h e x a m m i n o -
e h l o r o p l a t i n a t e , 1 6 . 3 3 2 

a e e t a t o p e n t a m m i n e s , 1 4 . 6 9 7 
a c e t y l a c e t o n a t o b i s e t h y l e n e d i a m i n e s , 

1 4 . 6 9 7 
- -— a d i p i n a t o b i s p e n t a m m i n e s , 1 4 . 6 9 9 

a l u m , 1 4 . 7 8 9 
a l u m i n i u m o x i d e , 1 4 . 5 8 6 
/ t t - a m i d o s e l e n a t o t e t r a m m i n o h y d r o -

s u l p h a t e , 1 0 . 93O 
/ x - a r n i d o s u l p h a t o c t a m m i n o h y d r o -

s e l e n a t e , 1 0 . 9 3 0 
a m i d o s u l p h o n a t e s ( e i s ) , 8 . 5 0 8 

— ( t r a n s ) , 8 . 5 0 8 
— / x - a m i n o - d e c a m m i n o b r o m i d e , 1 4 . 7 3 1 

d e c a m m i n o p e n t a c h l o r i d e , 1 4 . 6 7 3 
d e c a m m i n o s u l p h a t e , 1 4 . 8 0 4 

__ d i o l - h e x a m m i n o b r o m i d e , 1 4 . 7 3 4 
h e x a m m i n o c h l o r i d e , 1 4 . 6 7 9 

.— h o x a i T i m i n o i o d i d e , 1 4 . 7 4 8 
h e x a m m i n o n i t r a t e , 1 4 . 8 4 8 
o l - o c t a m m i n o b r o m i d e , 1 4 . 7 3 3 

t e t r a h y d r a t e , 1 4 . 7 3 3 
o c t a m m i n o c h l o r i d e , 1 4 . 6 7 7 
o c t a m m i n o n i t r a t e , 1 4 . 8 4 7 
o c t a m m i n o s u l p h a t e , 1 4 . 6 7 4 , 

8 0 5 
- — p e r o x o h e x a m m i n o n i t r a t e , 

1 4 . 8 4 8 
q u a t e r e t h y l e n e d i a m i n e -

b r o m i d o , 1 4 . 7 3 3 
q u a t e r e t l i y l e n e d i a m i n e -

i o d i d e , 1 4 . 7 4 8 
p e r o x o - o c t a m m i n o b r o m i d e , 1 4 . 

7 3 3 
— - — o c t a m m i n o c h l o r i d e , 1 4 . 6 7 4 

o c t a m m i n o n i t r a t e , 1 4 . 8 4 6 
d i h y d r a t e , 1 4 . 8 4 6 
h e x a h y d r a t e , 1 4 . 8 4 6 

o c t a m m i n o s u l p h a t e , 1 4 . 6 7 4 , 
8 0 5 

o l - h e x a m m i n o b r o m i d e , 1 4 . 
7 3 4 

- d i h y d r a t e , 1 4 . 7 3 4 

C o b a l t i c f i - a m i n o - p e r o x o - q u a t e r e t h y l e n e -
d i a m i n e c h l o r i d e , 1 4 . 6 7 5 

- q u a t e r e t h y l e n e d i a m i n e -
c h l o r o p l a t i n a t e , 1 6 . 3 3 2 

q u a t e r e t h y l e n e d i a m i n e -
i o d i d e , 1 4 . 7 4 8 

d e x t r o - s a l t , 1 4 . 7 4 8 
lwsvo-sa l t , 1 4 . 7 4 8 

h e x a m m i n o c h l o r i d e , 
1 4 . 6 8 0 

q u a t e r e t h y l e n e d i a m i n e b r o -
m i d e , 1 4 . 7 3 3 

h e x a h y d r a t e , 1 4 . 7 3 3 

q u a t e r e t h y l e n e d i a m i n e -
n i t r a t e , 1 4 . 8 4 6 

d e x t r o - s a l t , 1 4 . 8 4 6 
l s e v o - s a l t , 1 4 . 8 4 6 

/ i - a m i n o d e c a m m i n o n i t r a t e , 1 4 . 8 4 4 
a m m i n e s , 1 4 . 6 8 8 
a m m o n i u m a q u o p e n t a m m i n o c h l o r o -

s u l p h a t e , 1 4 . 7 9 4 
a q u o p e n t a m m i n o r n o l y b d a t o , 1 1 . 

5 7 5 
b a r i u m d e c a m o l y b d a t e , 1 1 . 5 7 5 
d e c a m o l y b d a t e , 1 1 . 5 9 8 
d i s u l p h a t e , 1 4 . 7 8 9 
d o d e c a m o l y b d a t e , 1 1 . 5 7 4 
h e x a m m i n o c h l o r o s u l p h a t e , 1 4 . 

7 9 1 
h e x a m m i n o s u l p h a t e , 1 4 . 7 9 1 
h e x a n i t r i t e , 8 . 5 0 4 

— — h y d r o x y a m m i n o - p o r o x o - o l - h e x a -
a m m i n o s u l p h a t o , 1 4 . 8 0 5 

h y d r o x y t r i a m m i n o c h l o r o p l a t i -
n a t e , 1 6 . 3 3 3 

— s i l v e r h e x a n i t r i t o s , 8 . 5 0 4 
t o t r a n ^ m i n o d i s i i l p h i t o , 1 0 . 3 1 5 
t o t r a m m i n o t r i s u l p h i t o , 1 0 . 3 1 5 

/x. - a i n m o n i u m - p o r o x o - q u a t e r o t h y l o n e -
d i a m i n e b r o m i d e , 1 4 . 7 3 2 

m o n o h y d r a t e , 1 4 . 7 3 3 
t r i h y d r a t e , 1 4 . 7 3 2 

a n t i m o n y d i c h l o r o b i s e t h y l e n e d i a i n i n e -
h e x a c h l o r i d o , 1 4 . 67O 

- a q u o b i s e t h y l e n e d i a m i n o a m m i n e s , 1 4 . 
6 9 3 

- a q u o b i s o t h y l e n e d i a m i n e a m m i n o b r o -
m i d o , 1 4 . 7 2 3 

c i s - f o r m , 1 4 . 7 2 3 
t r a n s - f o i - m , 1 4 . 7 2 3 

- — a q u o b i s o t h y l e n e d i a m i n e a m m i n o -
c h l o r o p l a t i n a t e , 1 6 . 3 3 2 

trans-aquobisothylonodiaininoammino-
fluoride, 1 4 . 6 1 0 

trans - a q u o b i s o t h y l e n e d i a m i n e a m m i n o -
i o d i d e , 1 4 . 7 4 5 

c i « - a q u o b i s e t h y l e n o d i a m i n e a m m i n o -
n i t r a t e , 1 4 . 8 3 4 

^ r a n « - a q u o b i s o t h y l e n e d i a m i n e a m m i n o -
n i t r a t e , 1 4 . 8 3 4 

a q u o b i s p y r i d i n e t r i a m m i n o b r o m i d o , 1 4 . 
7 2 3 

a q u o b r o m o t e t r a m m i n o s o l o n a t e , 1 0 . 
8 8 6 

a q u o c h l o r o t e t r a r n m i n o s e l e n a t o , 1 0 . 
8 8 6 

a q u o c t a m m i n o c h l o r i d e , 1 4 . 66O 
a q u o h e n a m m i n o c h l o r i d e , 1 4 . 66O 
a q i i o h o p t a m m i n o c h l o r i d e , 1 4 . 66O 
a q u o h y d r o x y t e t r a m m i n o s o l o n a t e , 1 0 . 

8 8 6 
a q u o n i t r a t o t e t r a m m i n o h y d r o s e l e n a t e , 

1 0 . 8 8 6 
a q u o n i t r i t o t e t r a m m i n o h y d r o s e l e n a t e , 

8 . 5 0 7 
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C o b a l t i c a q u o m t r i t o t o t r a m m i n o h y d r o -
s u l p h a t e , 8 . 5 0 7 

a q u o n i t r i t o t o t r a m m i n o m o l y b t l a t e , 1 1 . 
5 7 5 

a q u o i i i t r i t o t e t r a m m i n o o x a l a t e , 8 . 5 0 7 
— — a q u o n i t r i t o t o t r a r n m i n o s e ] e n a t e , 8 . 5 0 7 ; 

1 0 . 8 8 6 
a q u o n i t r i t o t e t r a m m i n o t a r t r a t e , 8 . 5 0 7 
a q u o o c t o a m r a h i o b r o r a i d e , 1 4 . 7 2 3 
a q u o p o n t a d e c a m m i n o b r o m i d e , 1 4 . 7 2 3 
a q u o p e n t a d e o a m m i n o i o d i d o , 1 4 . 7 4 5 
a q u o p e n t a m m i n e s , 1 4 . 6 9 2 
a q u o p e n t a m r n i n o b r o m i d o , 1 4 . 7 2 2 
a q u o p e n t a m m i n o b r o m o i r i d a t o , 1 5 . 7 7 6 
a q u o p e n t a n i m i n o b r o m o p l a t i n a t e , 1 6 . 

38O 
• m o n o h y d r a t o , 1 6 . 38O 

t e t r a h y d r a t e , 1 6 . 38O 
a q u o p e n t a m m i n o b r o n i o s u l i i h a t o , 1 4 . 

7 9 4 , 7 9 5 
—" a q u o p o n t a m m i n o c a r b o n a t e , 1 4 . 8 1 5 

a q u o p c i i t a n n u i n o c i h l o r i d o , 1 4 . 6 5 9 , 6 6 0 
a q u o p o n t a m m i n o o h l o r o b r o m o i r i d a t o , 

1 5 . 7 7 6 
a q u o p e n t a m m i n o o h l o r o i r i d a t e , 1 5 . 7 7 2 

— a q n o p o n t a m m i n o c h l o r o p l a t i n a t e , 1 6 . 
3 3 2 

a q u o p e n t a m r n i n o e h l o r o s u l p h a t e , 1 4 . 
7 9 4 

• a q u o p o n t a r n r r i i n o e h r o r n a t o b i s d i c h r o -
m a t e , 1 1 . 3 4 4 

a q u o p e i i t a m m i n o d i c h r o m a t o , 1 1 . 3 4 4 
— — a q i i o p e n t a r n r n i n o f i u o r i c l e , 1 4 . 61O 

a q u o p e n t a m m i n o h y d r o m t r a t o , 1 4 . 8 3 4 
— a q u o p c n t a m m i n o h y d r o p h o s p h a t e , 1 4 . 

8 5 7 
t e t r a h y d r a t e , 1 4 . 8 5 7 

a q u o p e n t a m n u n o h y d r o p y r o p h o s -
I>hato, 1 4 . 8 5 8 

a q u o p e n t a m m i n o h y d r o x i d e , 1 4 . 5 9 5 
— — a q u o p e n t a m m i n o i o d i d o , 1 4 . 7 4 5 

a q u o p e n t a m m i n o i o d o n i t r a t e , 1 4 . 8 3 4 
a q u o p e r i t a m m i n o i o d o s u l p h a t o , 1 4 . 

7 9 5 
a q u o p o n t a m m i n o m o l y b d a t e , 1 1 . 5 7 5 

— — - a q u o p o n t a m m i n o n i t r a t o , 1 4 . 8 3 3 
a q u o p o n t a m m i n o n i t r i l o t r i s u l p h o n a t o , 

8 . 6 8 2 
— a q u o p o n t a m m i n o n i t r i t o , 8 . 5 0 6 

a q u o p e n t a m m i n o p y r o p l i o s p h a t o , 1 4 . 
8 5 8 

d o d o c a h y d r a t e , 1 4 . 8 5 8 
a q u o j x m t a m m i n o r t h o p h o s p h a t o , 1 4 . 

8 5 6 
a q n o p e n t a m m i n o s e l e x i a t e , 1 0 . 8 8 6 

— -— a q u o p e n t a m m i n o s u l p h a t o , 1 4 . 7 9 3 
t e t r a h y d r a t e , 1 4 . 7 9 3 

__. t r i h y d r a t e , 1 4 . 7 9 3 
aq i t o p e n t a m m i n o s u l p h a t o b r o m o -

i r i d a t e , 1 5 . 7 7 6 
a q u o p e n t a m m i n o s u l p h a t o d i h y d r o -

s u l p h a t e , 1 4 . 7 9 4 
a q u o p e n t a m m i n o s t i l p h a t o n i t r a t e , 1 4 . 

8 3 4 
a q u o p e n t a r n m i n o s v i l p h a t o t o t r a h y d r o -

s u l p h a t o , 1 4 . 7 9 4 
a q v i o p e n t a m m i n o t r i f l u o r o h e x a h y d r o -

f l u o r i d e , 1 4 . 61O 
— - a q u o p e n t a n ^ m i n o t r i s u l p h i t e , 1 0 . 3 1 6 

a q u o p y r i d i n e t e t r a m m i n e s , 1 4 . 6 9 3 

C o b a l t i c a q u o p y r i d i n e t e t r a m m i n o n i t r a t e , 
1 4 . 8 3 4 

a q u o s e l e n a t o t o t r a m m i n o c h l o r i d e , 1 0 . 
8 8 6 

a q u o s o l e n a t o t o t r a m m i n o h y d r o s e l e -
n a t e , 1 0 . 8 8 6 

a q u o s e l e n a t o t e t r a m m i n o s e l o n a t e , 1 0 . 
8 8 6 

a q u o s e l o n a t o t o t r a r n r n i n o s t x l p h a t e , 1 0 . 
8 8 6 , 93O 

a q u o s u l p h a t o t e t r a m m i n o s e l e n a t e , 1 0 . 
8 8 6 , 93O 

—-—• a q i x o s u l p h i t o t e t r a m m i n o c y a n i d e , 1 0 . 
3 1 7 

a q u o s u l p h i t o t o t r a m m i n o h y d r o x i d e , 
1 0 . 3 1 6 , 3 1 7 

- a q u o s u l p h i t o t e t r a m m i n o t h i o c y a n a t e , 
1 0 . 3 1 7 

- — b a r i u m a m m o n i u m o c t a m m i n o h o x a -
s tx lph i t e , 1 0 . 3 1 5 

— — — — d o d e c a n i t r i t e , 8 . 5 0 4 
e r m e a r n o l y b d a t e , 1 1 . 5 7 5 
o o t a m m i n o h e x a s u l p h i t o , 1 0 . 3 1 5 

-- —- o x y o c t o n i t r i t o , 8 . 5 0 4 
b e n z h y d r o x a m a t o b i s e t h y l e n o d i a m i n e s , 

1 4 . 6 9 8 
• a - b e n s t i l m o n o x i m e b i s d i o t h y l o n e d i -

a m i n e , 1 4 . 6 9 8 
b e n z o l h e x a c a r b o n a t o p o n t a m m i n e s , 1 4 . 

6 9 9 
- — b e n z o l p e n t a o a r b o n a t o p e n t a m m i n e s , 

1 4 . 6 9 9 
- b e n z y l s u l p h o a c ; a t a t o b i s o t h y l o n o d i -

a m i n e s , 1 4 . 7 0 5 
b i s c h r o m a t o t o t r a m m i n e s , 1 4 . 7 0 5 
b i s d i a m i n o d i e t h y l e i i e a m i n o t r i i o d i d e , 

1 4 . 7 4 4 
b i s d i m o t h y l g l y o x i y r i e b i s a n i l i n a s , 1 4 . 7 0 3 

— b i s d i m e t h y l g l y o x i m o d i a m i n o s , 1 4 . 6 6 7 , 
6 9 9 , 7 0 3 , 7 0 5 

b i s d i m e t h y l g l y o x i m i n e b i s e t h y l a m i n e s , 
1 4 . 7 0 3 

b i s d i m e t h y l g l y o x i n i i n e b i s h y d r o x y l -
a m i n e s , 1 4 . 7 0 3 

b i a d i m e t h y l g l y o x i m i n o b i a - p - t o l u -
i d i n e s , 1 4 . 7 0 3 

b i s d i m e t h y l g l y o x i m i n o b i s p y r i d i n e s , 
1 4 . 7 0 3 

b i s d i m o t h y l g l y o x i T n i n o d i a m m i n o -
s e l e n a t e , 1 0 . 8 8 6 

b i s e t h y l e n e - a - p h e n a n t h r o l i n e a , 1 4 . 6 9 2 
b i s e t h y l e n e d i a m i n e - a - p b e n a n t h r o l i n e -

b r o m i d e , 1 4 . 7 2 2 
b i s e t h y l e n e d i a m i n e c y o l o p e n t a m i n e d i -

a m i n e s , 1 4 . 6 9 2 
/ r c w » « - b i s e t h y l e n e d i a m i n e o y c l o p e n t a n o -

d i a m i n e n i t r a t e , 1 4 . 8 3 3 
cis - b i s e t h y l e n e d i a m i n e e y c l o p e n t a n e -

i o d i d e , 1 4 . 7 4 5 
d e x t r o - s a l t , 1 4 . 7 4 3 
l a r v o - s a l t , 1 4 . 7 4 3 

b i s e t h y l e n e d i a m i n e d i a m m i n e s , 1 4 . 
6 9 2 

cis - b i s e t h y l e n e d i a m i n e d i a m m i n o b r o -
m i d e , 1 4 . 7 2 2 

d e x t r o - s a l t , 1 4 . 7 2 2 
* r e m * - b i s e t h y l e n e d i a m i n e d i a m m i n o -

b r o m i d e , 1 4 . 7 2 2 
c t * - b i s e t h y l e n e d i a m i n e d i a m m i i i o -

c h l o r i d e , 1 4 . 6 5 8 



GENERAL, I N D E X 507 
C o b a l t i c 2 r a r w » - b i s e t h y l e n e d i a m i n e d i a m -

m i n o c h l o r i d e , 1 4 . 6 5 8 
c * > - b i s e t h y l o n e d i a m i n e d i a m m i n o -

i o d i d e , 1 4 . 7 4 4 
trans - b i s e t h y l e n e d i a m i n e d i a m m in o -

i o d i d e , 1 4 . 7 4 4 
c i « - b i s e t n y l e n e d i a m i n e d i a r n m i n o n i -

t r a t e , 1 4 . 8 3 3 
/ r a r t « - b i s e t h y l e n e d i a ; m i n e d i a r n r n i n o -

n i t r a t e , 1 4 . 8 3 3 
c * « - b i s e t h y l e n e d i a m i n e d i a m r n i n o p o n -

t a c h l o r i d e , 1 4 . 6 5 8 
< r a n * - b i s e t h y l e n e d i a r n i n e d i a m x n i n o -

p e n t a c h l o r i d e , 1 4 . 6 5 8 
b i s e t h y l e n e d i a m i n e - 1 - c y c l o p e n t a n o d i -

a m i n e b r o m i d e , 1 4 . 7 2 2 
d e x t r o - s a l t , 1 4 . 7 2 2 

b i s e t h y l e z i e d i a m i n e -1 - o y c l o p e n t a n o d i -
a m i n e c h l o r i d e , 1 4 . 6 5 9 

b i s e t h y l e n o d i a m i n e p h o n a n t h r o l i n e -
n i t r a t e , 1 4 . 8 3 3 

b i s e t h y l e n e d i a m i n o p r o p y l e n o d i a m i n o , 
1 4 . 6 9 2 

b i s e t h y l o n o d i a n i i n e p y r i d i n e a m m i n o s , 
1 4 . 6 9 2 

b i s o t h y l e n e d i a m i n o p y r i d i n e a m r n i n o -
c h l o r i d o , 1 4 . 6 5 8 

— b i H o t h y l o n e d i a i n i n o d i a r n i n e p o n t a r i o , 
1 4 . 7 2 2 

b i s o t h y l e n e d i a m i n o d i a m i n o p a n t a n e , 
1 4 . 6 9 2 

b i s e t h y l o n e d i a r n i n o - t r a n s - c y c l o p e n -
t a n o d i a m i n e b r o m i d e , 1 4 . 7 2 2 

d e x t r o - s a l t , 1 4 . 7 2 2 
~ l a e v o - s a l t , 1 4 . 7 2 2 

b i s e t h y l e n e d i a m i n e - t r a n s - e y c l o p e n -
t a n e d i a m m e c h l o r i d e , 1 4 . 6 5 9 

b i s h o x a r n i n i n o c h l o r o p l a t i n a t e , 1 6 . 3 3 2 
b i s h o x a m i n i n o e n n o a s u l p h a t e , 1 0 . 3 1 5 
b i s l i y d r o s o J e n a t o t e t r a m m i n o s e l e n a t o , 

1 0 . 8 8 6 
b i s m o n o m o t h y l g l y o x i m i n e d i a m m i n o s , 

1 4 . 7 0 3 
b i s m u t h , o a r b o n a t o t e t r a m m i n o i o d i d e , 

1 4 . 8 1 7 
o h l o r o p e n t a r n m i n o e t o i o d i d e , 1 4 . 

7 4 6 
d i c h l o r o b i s e t h y l e n o d i a m i n e b r o -

m i d e , 1 4 . 7 2 9 
d i c h l o r o b i s e t h y l o n e d i a r n i n o c h l o -

r i d e , 1 4 . 6 7 0 
d i o h l o r o t o t r a i n r n i n o s u l p h a t e , 1 4 . 

8 O l 
d i n i t r i t o t e t r a m m i n o i o d i d e , 8 . 5 0 8 
d i n i t r i t o t e t r a r n m i n o p e r c h l o r a t e , 

8 . 5 0 8 
d i n i t r i t o t e t r a m x n i n o s e l e n a t e , 8 . 

5 0 8 
h e x a m m i n o h e x a b r o m i d e , 1 4 . 

7 2 1 
h o x a m m i n o h e x a i o d i d e , 1 4 . 7 4 3 
t r i s e t h y l e n e d i a m i n e o h l o r i d e , 1 4 . 

6 5 7 
d e x t r o - s a l t , 1 4 . 6 5 7 
l a e v o - s a l t , 1 4 . 6 5 7 

b i s m u t h y l h e x a n i t r a t e , 8 . 5 0 5 
• p e n t a n i t r i t e , 8 . 5 0 5 

t e t r a n i t r i t e , 8 . 5 0 5 
b i s n i t r o p h e n o l a t o b i s e t h y l e n e d i a m i n e s , 

1 4 . 7 0 1 

C o b a l t i c b i s - o - n i t r o p h e n o l a t o b i s o t h y l e n e d i -
a m i n e s , 1 4 . 6 9 7 

b i s - p - n i t r o p h e n o l a t o b i s e t h y l e n o d i -
a m i n e s , 1 4 . 6 9 7 

- — b i s p r o p y l d i a m i n o d i a i n m i n o c l i c h r o -
m a t e , 1 1 . 3 4 4 

_ —— b i s p r o p y l o n e d i a n i i n o d i a n i m i n e s , 1 4 . 
6 9 2 

- -— b i s x > r o p y l e n o d i a i n i n o d i a m i n i n o b r o -
m i d e , 1 4 . 7 2 2 

- - - b i s p r o p y l e n e d i a m i n e d i a m m i n o -
c h l o r i d o , 1 4 . 6 5 8 

- — b i s p r o p y l e i i e d i a m i n e d i a m n i i n o i o d i d o , 
1 4 . 7 4 4 

•— b i s p r o p y l e n e d i a m i n e d i a m m i n o n i t r a t e , 
1 4 . 8 3 3 

b i s p y r o p y l d i a m i n o d i a m m i n o d i c H r o -
m a t e , 1 1 . 3 4 4 

-— - b i s s a l i o y l a t o b i s e t h y l e n e d i a r r i i n o s , 1 4 . 
7 0 1 

b i s t r i a m i n o p r o p a n e d i a m m i n o i o d i d e , 
1 4 . 7 4 4 

b i s t r i a m i n o p r o p a n o s , 1 4 . 6 9 2 
b i s t r i a i n i n o t r i e t h y l a i i n n e s o x i e s e t h y l -

o n o d i a m i n r c h l o r o B u l p h a t u , 1 4 . 7 9 3 
b i s t r i a r n i n o t r i o t h y l a i n i n e s e x i e s e t h y l -

e n e d i a m i n e i o d i d e , 1 4 . 7 4 5 
b i s t r i a r n i n o t r i o t h y l a i n m o s e x i o s e t h y l -

e n e d i a m i n e n i t r a t e , 1 4 . 8 3 3 
- - b i s t r i a m i n o t r i e t h y l a m i n e s e x i e s e t h y l -

e n o d i a m i n e s , 1 4 . 6 9 2 
b i s t r i a m i n o t r i o t h y l a m i n e s e x i e s e t h y l -

e n e d i a m i n e s u l p h a t e , 1 4 . 7 9 3 
- b o r o n h e x a r n r n i n o f l u o r i d o , 1 4 . 6 1 0 

- — b r o m i d e , 1 4 . 72O 
c o m p l e x s a l t s , 1 4 . 72O 

b r o n i o a q u o - / i - a m i n o - o c t a n i m i n o b r o -
n u d e , 1 4 . 7 3 2 

— b r o m o a q i i o - / i - a m i n o - o c t a m m i n o s i i I -
p h a t o , 1 4 . 8 0 4 

b r o m o a q i i o b i s n t h y l e n o d i t t i n i n e b r o -
m i d e , 1 4 . 7 2 8 

- b r o m o a q u o b i s e t h y l e n e d i a m i n e i o d i d e , 
1 4 . 7 4 6 

c * > - b r o m o a q u o b i s o t h y l o n e d i a m i n o n i -
t r a t e , 1 4 . 8 3 9 

b r o m o a q u o b i s e t b y l e n e d i a m i n c R , 1 4 . 
6 9 5 

b r o r n o a q u o t e t r a m m i n . e s , 1 4 . 6 9 5 
b r o m o a q u o t e t r a m m i n o b r o m i d e , 1 4 . 

7 2 8 
c t a - b r o m o a q u o t o t r a m m i n o b r o m o s u l -

p h a t e , 1 4 . 7 9 9 
b r o m o a q u o t o t r a m m i n o c h l o r i d o , 1 4 . 

7 2 8 
- c i s - b r o m o a q u o t e t r a m m i n o i i i t r a t e , 1 4 . 

8 3 9 
_ r i « - b r o m o a q u o t e t r a m m i n o s u l p b a t o , 

1 4 . 7 9 9 
b r o m o b e n z e n o - 3 : 4 - d i s u l p h o n a t o b i s -

e t h y l e n e d i a m i n e s , 1 4 . 7 0 5 
b r o r n o b i s e t h y l e n e d i a m i n c a m m i n e s , 1 4 . 

6 9 5 
cis - b r o m o b i s c t h y l c n a d i a m i n e a m m i n o -

b r o m i d e , 1 4 . 7 2 6 
d i b y d r a t e , 1 4 . 7 2 6 

i r a r w - b r o m o b i s o t h y l e n e d i a m i n o a m -
m i n o b r o m i d o , 1 4 . 7 2 6 

c « « - b r o m o b i s e t h y l o n e d i a m i n e a m m i n o 
b r o m o n i t r a t e , 1 4 . 8 3 9 

brornoaquotetrammin.es
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C o b a l t i c b r o r n o b i s e t h y l e n e d i a m i n e a m m i n o -
i o d i d e , 1 4 . 7 4 7 

e * « - b r o m o b i s e t h y l e n e d i a n ^ i n e a r n m i n o -
n i t r a t o , 1 4 . 8 3 9 

£ r a n . « - b r o m o b i s e t h y l e n e d i a m i n e a r n -
m i n o n i t r a t e , 1 4 . 8 3 9 

m o n o h y d r a t e , 1 4 . 8 3 9 
b r o m o b i s e t h y l e n e d i a m i n e h y d r o x y l -

a m i n o s , 1 4 . 6 9 4 , 7 2 5 
b r o m o b i s e t h y l e n e d i a m i n e p y r i d i n e s , 

1 4 . 6 9 5 
b r o m o e h l o r o a q u o e t h y l e n e d i a m i n e a m -

m i n e s , 1 4 . 7 0 2 
b r o r a o c h l o r o a q u o e t h y l e n e d i a m i n e a r a -

m i n o b r o m i d e , 1 4 . 7 3 1 
b r o r n o e h l o r o a q u o e t h y l e n e d i a r n i n e -

a m m i n o i o d i d e , 1 4 . 7 4 8 
b r o m o e h l o r o a q u o o t h y l e n e d i a m i n o -

a m m i n o n i t r a t e , 1 4 . 8 4 3 
b r o m o c h l o r o a q u o t r i a m i n i n o s , 1 4 . 7 0 2 
b r o m o c h l o r o a q u o t r i a r a m i n o b r o m i d o , 

1 4 . 7 3 1 
m o n o h y d r a t o , 1 4 . 7 3 1 

b r o m o c h l o r o a q u o t r i a r m n i n o i o d i d e , 1 4 . 
7 4 8 

b r o m o c h l o r o a q u o t r i a m n n n o n i t r a t o , 
1 4 . 8 4 2 

b r o T n o c h l o r o b i s o t h y l e n e c l i a r a i i i e b r o -
m i d o , 1 4 . 7 3 1 

d e x t r o - s a l t , 1 4 . 7 3 1 
l a s v o - s a l t , 1 4 . 7 3 1 

——— b r o m o c h l o r o b i s e t h y l e n e d i a m i n e -
c h l o r i d e , 1 4 . 731* 

cis- b r o m o e h l o r o b i s e t h y l e n e d i a m i n e -
n i t r a t o , 1 4 . 8 4 2 

d e x t r o - s a l t , 1 4 . 8 4 2 
h e v o - s a l t , 1 4 . 8 4 2 

< / r i / t # - b r o m o c h l o r o b i s e t h y l e n e d i a m i n e -
n i t r a t e , 1 4 . 8 4 2 

b r o m o c h l o r o b i s e t h y l e n c d i a m i n e s , 1 4 . 
7 0 2 

c " i « - b r o m o c h l o r o b i s c t h y l e n e d i a m i n e -
s u l p h a t o , 1 4 . 8 0 2 

d e x t r o - s a l t , 1 4 . 8 0 3 
l f f ivo-sa l t , 1 4 . 8 0 3 

b r o m o h y d r o x y b i s o t h y l o n o d i a m i n o s , 
1 4 . 7 0 2 

b r o m o h y d r o x y l a m i n e b i s e t h y l e n e -
d i a m i n o b r o m i d e , 1 4 . 7 2 6 

b r o m o h y d r o x y l a m i n e b i s e t h y l e n e -
d i a m i n e c h l o r i d e , 1 4 . 7 2 6 

b r o m o h y d r o x y l a m i n e b i s e t h y l e n e d i-
a m i n e i o d i d e , 1 4 . 7 4 6 

b r o m o h y d r o x y l a m i n e b i s e t h y l e n e d i -
a m i n e n i t r a t e , 1 4 . 8 3 9 

b r o m o h y d r o x y l a m i n o b i s e t h y l o n o -
d i a m i n e s , 1 4 . 6 9 5 

b r o m o n i t r o b i s e t h y l e n e d i a m i n e s , 1 4 . 
7 0 2 

b r o m o n i t r o t e t r a m m i n e s , 1 4 . 7 0 2 
b r o r n o p e n t a r x i m i n e s , 1 4 . 6 9 5 
b r o m o } ) e n t a m m i n o b r o m i d e , 1 4 . 7 2 4 
b r o m o p e n t a m m i n o b r o m o p l a t i n a t e , 1 6 . 

380 
b r o m o p e n t a m m i n o b r o m o B u l p h a t e , 1 4 . 

7 9 9 
b r o m o p e n t a m m i i i o c h l o r o p l a t i n a t e , 1 6 . 

3 8 2 
b r o m o p e n t a m m i n o c h r o m a t e , 1 1 . 3 1 1 
b r o m o p e n t a m m i n o d i c h l o r i d e , 1 4 . 7 2 5 

C o b a l t i c b r o m o p e n t a m m i n o f l u o s i l i c a t e , 6 . 
9 5 8 

b r o m o p e n t a m m i n o h y d r o s u l p h a t e , 1 4 . 
7 9 9 

b r o i r i o p e n t a m m i i i o i o d i d e , 1 4 . 7 4 6 
b r o m o p e n t a m m i n o i o d o s t i l p h - a t e , 1 4 . 

7 9 9 
b r o m o p e n t a m m i n o n i t r a t e , 1 4 . 8 3 9 
b r o m o p e n t a m m i n o s u l p h a t e , 1 4 . 7 9 8 

• b r o m o p u r p u r e o s a l t s , 1 4 . 6 9 5 
b r o m o p u r p u r e o f l v i o s i l i c a t e , 6 . 9 5 8 
b r o m o p y r i d i n e b i s e t h y l e n e d i a m i n e -

b r o m i d e , 1 4 . 7 2 8 
c a d m i u m a q u o p e n t a m m i n o e n n e a b r o -

m i d e , 1 4 . 7 0 3 
a q u o p e n t a m m i n o h e p t a c h l o r i d e , 

1 4 . 6 6 1 
a q u o p e n t a m m i n o i o d i t l e , 1 4 . 7 4 5 
c h l o r o b i s e t l i y l e n e d i a m i n o -

c h l o r i d e , 1 4 . 6 7 0 
d i c h l o r o b i s e t h y l e n e d i a m i n e -

b r o m i d e , 1 4 . 73O 
d i c h l o r o b i s e t h y l e n e d i a m i n o -

i o d i d e , 1 4 . 7 4 7 
d o d e c a n i t r i t e , 8 . 5 0 4 
h e x a m m i n o h e p t a c h l o r i d e , 1 4 . 

6 5 6 
h e x a m m i n o h e x a b r o m i d e , 1 4 . 7 2 0 
h e x a m m i n o i o d i d e , 1 4 . 7 4 3 
h e x a m m i n o p e i i t a c h l o r i d e , 1 4 . 6 5 6 

c a e s i u m d i s u l p h a t e , 1 4 . 7 8 9 
h e x a n i t r i t e , 8 . 5 0 3 
s i l v e r h e x a n i t r i t c s , 8 . 5 0 4 

c a l c i u m d o d e c a n i t r i t e , 8 . 5 0 4 
o x y o c t o n i t r i t e , 8 . 5 0 4 

c a r b o n a t e , 1 4 . 8 1 3 , 8 J 4 
c o m p l e x s a l t s , 1 4 . 8 1 3 

c a r b o n a t o b i s d i a m i n o p o n t a n e s , 1 4 . 7 0 4 
c a r b o n a t o b i s d i a m i n o t e t r a m m i n o -

c h l o r i d e , 1 4 . 8 1 9 
c ar b o n a t o b i s e t h y l e n e d i a m i n e b r o m i d o , 

1 4 . 8 1 9 
- — c a r b o n a t o b i s e t h y l e n e d i a m i n o c h l o r i d o , 

1 4 . 8 1 9 
d e x t r o - s a l t , 1 4 . 8 1 9 
U e v o - s a l t , 1 4 . 8 1 9 
m o n o h y d r a t o , 1 4 . 8 1 9 

— c a r b o n a t o b i s e t h y l e n e d i a m i n o h y -
d r o x i d e , 1 4 . 8 1 8 

c a r b o n a t o b i s e t h y l e n o d i a m i n e i o d i d e , 
1 4 . 8 1 9 

- — c a r b o n a t o b i s e t h y l e n e d i a m i n e n i t r a t e , 
1 4 . 8 1 9 

c a r b o n a t o b i s e t h y l e n e d i a m i n e s , 1 4 . 
7 0 3 

c a r b o n a t o b i s e t h y l e n e d i a m i n e s u l p h a t e , 
1 4 . 8 1 9 

p e n t a h y d r a t e , 1 4 . 8 1 9 
c a r b o n a t o b i s p e n t a m m i n e s , 1 4 . 6 9 8 
c a r b o n a t o b i s p r o p y l e n e d i a m i n e s , 1 4 . 

7 0 4 
c a r b o n a t o b i s t r i m e t h y l e n e d i a m i n e -

c h l o r i d e , 1 4 . 8 1 9 
c a r b o n a t o b i s t r i m e t h y l e n e d i a m i n e s , 1 4 . 

7 0 4 
c a r b o n a t o d e c a m m i n o s u l p h a t e , 1 4 . 8 1 9 
c a r b o n a t o h e x a m m i n o i o d i d e , 1 4 . 8 1 7 
c a r b o n a t o h y d r o s u l p h i t o t e t r a m m i n e , 

1 0 . 3 1 8 
c a r b o n a t o p e n t a m m i n e s , 1 4 . 6 9 8 



Cobaltic carbonatopentamminobromide , 14. 
8 1 6 - 6 

carbonatopentamminochloride , 14. 815 
car bona topentamxninoiodide, 14. 816 
carbonatojjentamminonitr i te , 8. 506 
carbonatopentamminose lenate , 10 . 886 
oarbonatopentamminosulphate , 14 . 

816 
te trahydrate , 14. 816 

carbonatote trammines , 14. 703 
— carbonatote tramminobromide , 14. 817 

carbonatototramminobromoir idato , 
15. 776 

carbonatote tramminocarbonate , 14. 
816 

tr ihydrate , 14. 816 
carbonatotetramminochlor ide , 14. 816, 

817 
carbonatotetramminofluorido, 14. 816 
carbonatote tramminohydrocarbonate , 

14. 816 
monohydrate , 14 . 816 

carbonatototraxnminohydroxide, 14. 
816 

—- earbonafcotetramminomethylsulphate , 
14. 816 

carbonatototramminonitrate , 14. 818, 
840, 842 

monohydrate , 14. 818 
carbonatotetramminopyrocarbonate , 

14. 816 
— carbonatote tramminose lenate , IO. 886 

carbonatototramminosulphate , 14. 817 
tr ihydrate , 14. 817 

carbonatotetrarnminotri iodide, 14. 817 
ooric hexamminosu lphate , 14. 791 
corous hexamminosu lphate , 14. 791 
chlorido, 14. 653 

complex salts , 14. 653 
— chloroal lylam inebisethy lened iamine -

bromide, 14. 726 
#rem«-ohloroallylaminebi se thylenedi-

aminebromido, 14. 726 
chloroal lylaminobisethylenediamine-

ohloride, 14. 666 
trans - c'hloroallylaminebi sethylenedi-

amineiodide, 14. 747 
<raw«-chloroallylaminebisethylenedi-

aminenitrato , 14. 839 
cjhloroallylaminebisethylenediamines, 

14. 694 
chloroanilirxebisethy lened iaminebro -

mide , 14 . 726 
ehloroani l inebisethylenediamine-

chloride, 14. 666 
chloroani l inebisethylenediamine-

iodide, 14 . 747 
chloroani l inebisethylenediamine-

ni trate , 14. 839 
chloroani l inebisethylenediamines , 14. 

694 
chloroaquo - a -phenanthrol inosulphate , 

14. 798 
chloroaquo- / t -amino-octammino-

chloride, 14 . 674 
chloroaquo - /u. - amino- oc tamminosu l -

phate , 14. 804 
ohloroaqtzobisethylenediaminebr o -

m i d e , 14. 727 
dextro-sal t , 14. 727 
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Cobalt ic ch loroaquobise thy lened iamine -
bromide kevo-salt , 14. 727 

chloroaquobisethylenediaminechlorido, 
14. 666 

dextro-sal t , 14. 667 
laevo-salt, 14. 667 

chloroaquobisethylenediamines , 14. 695 
chloroaquobisethylenediaminesul-

phate , 14. 798 
dextro-sal t , 14. 798 
laevo-salt, 14. 798 

chloroaqnotetrammines , 14. 695 
c*#-chloroaq\iotetramrriinobroTriide, 14. 

727 
r^-chloroaquototramnunochlorido, 14. 

666 
fhloroaquotetramminoohloroplat inato, 

16. 332 
cli loroaquototramminoc;hromate, 11 . 

311 
chloroaquotetrammirioctochloride, 14. 

666 
chloroaqxiotetrainnxinoflkiosilieate, 6. 

958 
<"?Vf-chloroaquotetrarriniinonitrate, 14. 

839 
chloroaquotetramminoTiitrite, 8. 508 
r£»-chloroaquotetrariiminosulphato, 

14. 797 
chloroaqviotriamminonitrato, 14. 839 
(rhloroaurate (cis), 8. 508 

- chlorobenzylaminebisethylenedi-
aminebromido, 14. 726 

chlorobonzylaminebisethylonodi-
aminechloride, 14. 666 

chlorobenzylaminobisothylenodi-
amineiodide, 14. 747 

chlorobenzylaminebisethylenodi-
amhionitrate , 14. 839 

ohlorobenzylaminobisothylenedi-
ainines, 14. 695 

chlorobisethylonetliamineammirios, 14. 
694 

ri«-chlorobisethylonediaminoammino-
bromido, 14. 726 

dextro-salt , 14. 726 
laevo-salt, 14. 726 

chlorobisethylenediamineammino-
chloride, 14. 665 

dihydrate , 14. 665 
ci«-ehlorobisethylenediamineamrnmo-

chloride, 14. 665 
chlorobisethylenediamineammino-

chloroplat inate, 16. 332 
chlorobisethylenediamineammino-

chloroplatinite, 16. 285 
trans - chlor obisethylenediaminoam -

minochlorosulphate, 14. 797 
cis - chlor obi se t h y 1 ened iamin eammino-

nitrate , 14. 838 
«ran»-chlorobisethylenediamineam-

minonitrate , 14. 838 
chlorobisethylenediaminehydroxyl-

aminebromide, 14. 726 
chlorobisethylenediaminohydroxyl-

aminechloride, 14. 665 
chlorobisethylenediaminehydroxyl-

aminenitrate , 14. 838 
ohlorobisethylenediaminehydroxyl-

amines , 14. 694 
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1 4 . 

1 4 . 

1 4 . 

C o b a l t ic c h l o r o b i s e t h y l e n o d i a m i n o p y r i d i n e -
p h o s p h a t e , 1 4 . 8 5 7 

e h l o r o b i s e t h y l e n e d i a m i n e p y r i d i n e s u l -
p h a t e , 14 .^797 

— — f h l o r o b r o m o b i s e t h y l o n e d i a m i n e -
n i t r a t e , 1 4 . 8 4 2 

e h l o r o d i a q u o o t h y l e n e d i a m i n e a m -
i n i n o s , 1 4 . 6 9 5 

— — o h l o r o d i a q u o t r i a i m n m e s . 14._ 6 9 5 
c h l o r o d l a q u o t r i a n i m i n o b r o m i d o , 

7 2 8 
— c h l o r o d i a q u o t r i a m m i n o c h l o r i d e , 

6 6 7 
— c h l o r o d i a q u o t r i a m m i n o s u l p h a t o , 

7 9 8 
c h l o r o o t h y l a m i n e b i s d i o t h y l e n e d i -

amint-»ehloride. 1 4 . 6 6 6 
c h l o r o o t h y l a T i i i n e b i s o t h y l e n e d i a n i i n e -

i o d i d e , 1 4 . 7 4 7 
— - - c h l o r o e t h y l a m i n e b i s o t h y l o i i o d i a r n i n e s , 

1 4 . 6 9 4 
c h l o r o h e n a n m i i n o i o d i d o , 1 4 . 7 4 6 
( * h l o r o h o x a i n m i n o f h l o r « l e , 1 4 . 7 4 6 
c h l o r o h y d r o x y b i s e t h y l e n e d i a r r i i n e -

t h l o r i d o , 1 4 . 6 7 1 
e h l o r o h y d r o x y b i s e t h y l o n o d i a m i n e -

i i i t r a t o . 1 4 . 8 4 2 
t loxtro-Mali . 1 4 . 8 4 2 
lacwo-salt , 1 4 . 8 4 2 

— - c v h l o r o h y d r o x v b i s e t h v l e n o d i a x n i n o s , 
1 4 . 7<>2 

c h l o r o h y d r o x y i o t r a m m i n e f l , 1 4 . 7 0 2 
— - ch loroni tratn- /£ -ami i io -octamimt i .OTi i -

t r a t o . 1 4 . 8 4 5 
c h l o r o i i i t r i t o d i o t h y l e n o d i a m i n o s , 8 . 

r><>8 
f l i l o r o n i t r o b i H e t b y l o n e d i a m i n o s , 1 4 . 

7<)2 
c h l o r o n i t r o b i s p y r i d i n o d i a n i n i i n e s , 1 4 . 

7()2 
c h l o r o i i i t r o t o t r a n v m i n o s , 1 4 . 7U2 
t - h l o r o n i t r o t o t r a m m i n o n i t r i t o , 8 . 5 0 8 
c h l o r o p o n t a m m i i i o s , 1 4 . 6 9 4 
c h l o r o p e n t a m m m o b r o m o i r i d a t o , 1 5 . 

7 7 6 
- t - h l o r o p e n t a m m i n o b r o m o p l a t i i u x t e , 1 6 . 

3 8 2 
——- c h l o r o p e n t a r n m i n o b r o m o s u l p h a t e , 1 4 . 

7 9 7 
—— c h l o r o p o n t a m i n i n o c a T b o i i a t e , 1 4 . 8 1 5 

—- h o m i h e n a h y d r a t e , 1 4 . 8 1 5 
h o m i h y d r a t o , 1 4 . 8 1 5 

c h l o r o p o i i t a m m i r i o o h l o r i d o . 1 4 . 6 6 2 
c h l o r o p o n t a m m m o e h l o r o i i - i d a t e , 1 5 . 

7 7 2 
o h l o r o p e n t a m m i n o c h l o r o p l a t i n a t o , 1 6 . 

3 3 2 
c h l o r o p e r i t a r n m i n o c h r o m a t e , 1 1 . 3 1 1 , 

312 
c h l o r o p e n t a m r n i n o d i b r o m i d e , 1 4 . 7 2 5 
e h l o r o p e n t a m r n i n o d i c h r o m a t e , 1 1 . 3 4 4 
c h l o r o p e n t a m m i n o d i t h i o n a t e , 1 4 . 6 6 5 
c h l o r o p e n t a m m i n o f l u o s i l i c a t o , 6 . 9 5 7 
e h l o r o p e n t a m m i n o h y d r o p y r o p h o s -

p h a t e , 1 4 . 8 5 9 
c h l o r o p e n t a m m i n i o d i d e , 1 4 . 7 4 6 
c h l o r o p e n t a i n m i n o i o d o s u l p h a t e , 1 4 . 

7 9 7 
c h l o r o p o n t a r a m i n o m o l y b d a t o , 1 1 . 5 7 5 
c h l o r o p e n t a r n m i n o n i t r a t e , 14". 8 3 8 

C o b a l t i e c h l o r o p e n t a m m i n o p o l y i o d i d e , 1 4 . 
7 4 6 

c l d o r o p e n t a m m i n o p y r o p h o s p h a t e , 1 4 . 
8 5 8 

c h l o r o p e n t a m r n i n o s e l e n a t e , 1 0 . 8 8 6 
c h l o r o p e n t a m m i n o s u l p h a t e , 1 4 . 7 9 6 

d i h y d r a t e , 1 4 . 7 9 6 
< - h l o r o p e n t a m m i n o s u l p h a t o h e m i tr i -

h y d r o s u l p h a t e , 1 4 - 7 9 7 
c l i l o r o p e n t a m m i n o s u l p b a t o h y d r o s u l -

p b a t e , 1 4 . 7 9 7 
o h l o r o p e n t a i n m i n o s u l p h a t o t r i t a t e t r a -

h y d r o s \ i l p h a t e , 1 4 . 7 9 7 
o h l o r o p l a t i n a t e s ( c i s ) , 8 . 5 0 8 

( t r a n s ) , 8 . 5 0 8 
e h l o r o p l a t i n i t e s ( c i s ) , 8 . 5 0 8 

( t r a n s ) , 8 . 5 0 8 
e h l o r o - p - t o l u i d i n o b i s e t h y l o n o d i a n i i n e -

b r o m i d e , 1 4 . 7 2 6 
c h l o r o - p - t o l u i d i n e b i s e t h y l e n e d i a r n i n e -

c h l o r i d e , 1 4 . 6 6 6 
— — c l i l o r o - p - t o l u i d i n o b i s o t h y l e r i e d i a m i n o s , 

1 4 . 6 9 5 
c l i l o r o p u r p u r e o - s a l t s , 1 4 . 6 9 4 
c h l o r o p u r p - u r e o f l u o s i l i e a t o , 6 . 9 5 7 
c h l o r o p y r i d i n e b i s e t h y l e n e d i a r i i i t i e -

b r o m i d o , 1 4 . 7 2 6 
c h l o r o p y r i d i n o b i s o t h y l e n e d i a m i n e -

c h l o r i d o , 1 4 . 6 6 5 
c h l o r o p y r id i n o b i s c t h y l o n o d i a m i n o -

n i t r a t e , 1 4 . 8 3 9 
c h l o r o p y r i d i n e b i s e t h y l e x i e d i a i n i n e s , 

1 4 . 6 9 5 
ch loro te trarr iTr i ino te troros i l i ca to , 6 . 

9 3 2 
c h l o r o t o l m d i n o b i s e t h y l e n e d i a m i n o -

c h l o r o n i t r a t o , 1 4 . 8 3 9 
~ e h l o r o t o l u i d i n e b i s o t h y l e n e d i a x n i i i o -

i o d i d e , 1 4 . 7 4 7 
c h l o r o t r i a m m i n o t e t r a r o s i l i c a t e , 6 . 9 3 2 

— - c h l o r o t r i a q u o d i a m m i n e s , 1 4 . 6 9 5 
c i s - o h l o r o t n a q u o d i a m m i n o s u l p h a t o , 

1 4 . 7 9 8 
e h r o m a t o a q u o t r i a m m i n e s , 1 4 . 7 0 5 

— — t ; h r o m a t o a q i i o t r i a m i n i n o d i c ; h r o n i a t o , 
1 1 . 3 4 4 

— e h r o m a t o p e n t a m m i n e s , 1 4 . 6 9 8 
c h r o m a t o p e n t a m m i n o c h l o r i d e , 1 1 . 3 1 2 

——— c h r o m a t o p e n t a m m i n o c h r o m a t e , 1 1 . 
3 1 2 

- — c h r o m a t o p c n t a m m i n o n i t r a t o , 1 1 . 3 1 2 
— — c h r o r r i a t o t o t r a m i n i n e s , 1 4 . 7 0 5 

c h r o m a t o t o t r a m m i n o c h r o m a t e , 1 1 . 
3 1 2 

— — c h r o m a t o t e t r a m m i n o d i c h r o m a t e , 1 1 . 
3 4 4 

c h r o m a t o t o t r a m m i n o n i t r a t e , 1 1 . 3 1 2 
e i t r a c o n a t o b i s e t h y l e n e d i a m i n e s , 1 4 . 

7 0 4 
c i t r a c o n a t o b i s p e n t a m m i n e s , 1 4 . 6 9 9 
c i t r a t o p e n t a m m i n o , 1 4 . 6 9 9 
c o b a l t o u s b i s p r o p y l e n e d i a m i n e d i a m -

m i n o p o n t a c h l o r i d e , 1 4 . 6 5 9 
o x y n i t r i t o n i t r a t e , 8 . 5 0 5 
t r i s e t h y l e n e d i a m i n e p e n t a -

c h l o r i d e , 1 4 . 6 5 8 
c o p p e r d i c h l o r o b i s e t h y l e n o d i a m i n e -

c h l o r i d e , 1 4 . 6 7 0 
h e x a m m i n o p o n t a c h l o r i d e , 1 4 . 

6 5 6 
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C o b a l t i c c o p p e r / i - i m i n o - p e r o x o - q u a t e r -
e t h y l e n e d i a m i n e n i t r a t e , 1 4 . 
8 4 6 

m a n g a n i t e , 1 2 . 2 4 3 
n i t r i t e , 8 . 5 0 4 
p e n t a r r t m i n o t r i s u l p h i t e , 1 0 . 3 1 8 
t r i s e t h y l e n e d i a m i n o p e n t a -

c h l o r i d e , 1 4 . 6 5 7 
- — c r o c e o - s a l t s , 8 . 5 0 7 ; 1 4 . 7Ol 

c y a n o a q u o t e t r a m m i n o s , 1 4 . 6 9 7 
d e c a m m i n o t r i s u l p l i i t e , 1 0 . 3 1 5 

- — f t - d i o m i n o - o c t a m n i i n o - b r o m i d e , 1 4 . 
7 3 2 

- - t e t r a h y d r a t o , 1 4 . 7 3 2 
d ia . inmin.es , 1 4 . 7 0 6 

- — d i a m m i n o s u l p h i t o , 1 0 . 3 1 4 
— d i a q u o - / z - a i n i n o - o l - b e x a r n r n i n o n i t r a t o , 

1 4 . 8 4 7 
- —- d i a q u o b i s e t h y l o n e d i a m i n e b r o m i d o , 1 4 . 

7 2 4 
-- - - r t \ ? - d i a q u o b i s e t h y I e n e d i a r n i n e b r o i n i d e , 

1 4 . 7 2 4 
c « / » - d i a q u o b i s e t h y l e n o d i a m i n e c h l o r i d o , 

1 4 . 6 6 2 
- — < r « / w » - d i a q u o b i s e t l i y l e n e d i a m m o -

c h i o r i d e , 1 4 . 6 6 2 
d i a q u o b i s e t b y l e r i o d i a m i n e b y d r o x i d e , 

1 4 . 5 9 5 
c i s - d i a q u o b i s e t h y l e n e d i a r n i n e n i t r a t o , 

1 4 . 8 3 5 
— m o i i o h y d r a t e , 1 4 . 8 3 5 
— £ r e m » - d i a q i i o b i s e t b y l e r i o d i a m i n e n i -

t r a t e , 1 4 . 8 3 5 
d i a q u o b i s e t h y l o n e d i a m i i i o s , 1 4 . 6 9 3 
r « 8 - d i a q u o b i s e t h y l o n o d i a T n i T i e s u l p h a t e , 

1 4 . 7 9 6 
- - 2ra?t0-d iaquobise thy ler iodia ixuneHi i l -

p h a t o , 1 4 . 7 9 6 
d i a q u o b i s p y r i d i n e d i a m m i n o s , 1 4 . 6 9 3 
d i a q i i o b i s p y r i d i i i e d i a r n m i n o b r o m i d e , 

1 4 . 7 2 4 
—— d i a q u o b i s p y r i d i n e d i a i n i n i n o n i t r a t e , 

1 4 . 8 3 5 
d i a q u o b i s p y r i d i n o d i a t T v m i n o s u l p h a t o -

h y d r o s u l p h a t e , 1 4 . 7 9 6 
d i a q u o b i s t r i m e t l i y l e n o d i a m i n e s , 1 4 . 

6 9 3 
d i a q u o c h l o r o t r i a m m i n o s o l o n a t e , 1 0 . 

8 8 6 
d i a q u o d i c h l o r o d i a r n m i n o h y d r o -

s e l e n a t e , 1 0 . 8 8 6 
d i a q u o - d i o l - h e x a m m i n o s u l p b a t e , 1 4 . 

8 0 5 
- - — d i a q i i o d i p y r i d i n e d i a r n r n i n o c b l o r i d o , 

1 4 . 6 6 2 
d i a q u o d i p y r i d i n o d i a m m i n o b y d r o -

s e l e n a t e , 1 0 . 8 8 6 
d i a q u o - p e n t o l - h e x a m m m o e h l o r i d o , 1 4 . 

6 8 1 
- d i a q u o t e t r a r a m i n . e s , 1 4 . 6 9 3 

d i a q u o t e t r a m m i n o b r o m i d e , 1 4 . 7 2 3 
d i a q u o t e t r a m m i n o b r o m o s i d p h a t e , 1 4 . 

7 9 6 
- — d i a q u o t e t r a n a m i n o c h l o r i d e , 1 4 . 6 6 1 
- — d i a q u o t e t r a m m i n o h y d r o x i d e , 1 4 . 5 9 5 

d i a q u o t e t r a m m i n o i o d i d e , 1 4 . 7 4 5 
d i a q u o t e t r a m m i n o m o l y b d a t o d i m o l y b -

d a t e , 1 1 . 5 7 5 
d i a q u o t e t r a m m i n o n i t r a t e , 1 4 . 8 3 4 
d i a q u o t e t r a m m i n o n i t r i t e , 8 . 5 0 8 

C o b a l t i c d i a q u o t e t r a m m i n o p y r o p h o s p h a t e , 
1 4 . 8 5 8 

h e x a h y d r a t e , 1 4 . 8 5 8 
d i a q u o t e t r a m m i n o r t h o p h o s p h a t o , 1 4 . 

8 5 6 
d i a q u o t e t r a m m i n o s e l o n a t e , 1 0 . 8 8 6 
d i a q u o t o t r a m r n i n o s u l p h a t e , 1 4 . 7 9 5 

d i h y d r a t o , 1 4 . 7 9 5 
b a i n i p e n t a h y d r a t e , 1 4 . 7 9 5 
t r i h y d r a t o , 1 4 . 7 9 5 

d i a q u o t e t r a m m i n o s u l p h a t o b r o r n o -
i r i d a t o , 1 5 . 7 7 6 

d i a q u o t e t r a m m i n o s n l p h a t o t e t r a h y -
d r o s u i p l i a t e , 1 4 . 7 9 5 

d i a q u o - t e t r o l - q u a t o r - o t l i y l o i i e d i a m i n e -
i o d i d e , 1 4 . 7 4 8 

d i a q u o - t e t r o l - q u a t o r - o t b y l o n e d i a m i n o -
s u l p h a t e , 1 4 . 8 0 5 

- — h o p t a h y d r a t e , 1 4 . 8 0 6 
d i a q u o t r i m o t h y l e n e d i a m i n o n i t r a t o , 1 4 . 

8 3 5 
< l i b r o m o - / i - a r i i i n o - p e r o x o - h e x a i n i n o -

b r o r a i d o , 1 4 . 7 3 3 
d i b r o m o a m m i n o e l i l o r i d o , 1 4 . 7 2 9 
d i b r o m o a q u o b i s e t l i y l o i i e d i a i r i i n o -

a m m i n e s , 1 4 . 7Ol 
— d i b r o r n o a q u o e t b y l o n e d i a m i n o a m i n i i i o -

b r o m i d e , 1 4 . 73O 
d i b r o m o b i s e t h y l e n o d i a m i n o b r o m i d e , 

1 4 . 73O 
- - - r i * « - d i b r o m o b i s e t h y l o n e d i a m i n e b r o -

m i d o , 1 4 . 7 2 9 
_ Irar fcA-d ibrornobiso thy lenediami i iobro-

m i d o , 1 4 . 7 2 9 
d i b r o i r i o b i s o t h y l e n o d i a m i n e b r o m o -

p l a t i n a t e , 1 6 . 38O 
- - d i b r o n i o b i s e t h v l o n e d i a r n i r i o c h l o r o -

p l a t i n a t e , 1 6 . 3 8 2 
r « » - d i b r o r n o b i s e t h y l o n e d i a m i n e i o d i d e , 

1 4 . 7 4 8 
r i a - d i b r o m o b i s e t b y l o n o d i a m i i i c i i i t r a t o , 

1 4 . 8 4 2 
Zra/ is -dibx'Oii iobisot l iy loi iodiarni i ie i i i -

t r a t e , 1 4 . 8 4 2 
d i b r o m o b i s t r i m e t b y 1 o n o d i a t n i 11 c b r o -

m i d e , 1 4 - 73O 
d i b r o r n o b i s t r i r n o t l i y l e i i o d i a r n i i i e s , 1 4 . 

7 0 1 
d i b r o m o s u c c i n a t o b i s o t n y l e n o d i a m i n e s , 

1 4 . 7 0 4 
d i b r o m o t e t r a m m i n e s , 1 4 . 7(K) 
d i b r o m o t e t r a i r i m i r i o b r o m i d e , 1 4 . 7 2 8 
d i b r o i i i o t o t r a m i n i n o c b l o r o p l a t i n a t e , 

1 6 . 3 8 2 
d i b r o m o t o t r a r a m i n o d i c h r o m a t e , 1 1 . 

3 6 6 
<rcm#-d ibrornoto trarntn ino iod ido , 1 4 . 

7 4 8 
« r a / i « - d i b r o m o t e t r a m m i n o n i t r a t o , 1 4 . 

8 4 2 
— d i b r o m o t e t r a m m i n o s u l p b a t e , 1 4 . 8 0 2 

d i c h l o r o - y x - a m i n o - p e r o x o - h o x a m m i n o -
c b l o r i d e , 1 4 . 6 7 2 , 6 7 6 

—- h e x a m r n i n o r i i t r a t e , 1 4 . 8 4 7 
d i c b l o r o a q u o e t h y l e n e d i a m i n o a m -

m i n e s , 1 4 . 7 0 0 
2 r a n . « - d i c h l o r o a q u o o t h y l e n o d i a m i n e -

a m m i n o c h l o r i d e , 1 4 . 6 7 1 
d i c h l o r o a q u o e t h y l e n e d i a m i n e d i a m i n e -

a m m i n i t r a t e , 1 4 . 8 4 2 

dia.inmin.es
diaquotetraramin.es
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C o b a l t i c trans-dichloroaquoquaterpyridirxe-

n i t r a t o , 1 4 . 8 4 1 
d i c h l o r o a q u o t r i a m m i n e s , 1 4 . 7OO 

. d i ch loroaquotr iarn :mi :nooh lor ide ,14 . 67O 
d i c h l o r o a q i i o t r i a m m i n o h y d r o s u l p h a t e , 

1 4 . 8 0 2 
d i c h l o r o a q u o t r i a r r i i r i i n o n i t r a t o , 1 4 . 8 4 2 

— c?"«-dichloro l> i8cyc lopontanediarnine-
o h l o r i d o , 1 4 . 6 7 0 

<ran#-c l i c ;h lorob iHcyc lopentaned iami i io -
c h l o r i d o , 1 4 . 67O 

~ — d i c l i l o r o b i s c y c l o p e i i t a i i e d i a m i n e s , 1 4 . 
7OO 

d i o h l o r o b m d i a r n i n o j j e n t a n o c h l o r i d e , 
1 4 . 67O 

- - d i f h l o r o b i w e t b y l o n e d i a T n i n o b r o r n i d o , 
1 4 . 73O 

d e x t r o - s a l t , 1 4 . 73O 
— _ _ h w v o - s a l t , 1 4 . 73O 
J r a / w - d i o h l o r o b i s e t b y l e n e d i a m i r i e b r o -

m i d e , 1 4 . 73O 
as-diolilorobisethylenediamine-

c h l o r i d e , 1 4 . 6 6 9 
d e x t r o - s a l t , 1 4 . 6 6 9 
l m v o - s a l t , 1 4 . 6 6 9 

/r f*« .«-dicblorobip»othylonediamine-
e h l o r i d e , 1 4 . 6 6 9 

- - d i e h l o r o b i s o t l i y l o n o d i a r n i i i o d i a m -
i w i n e s , 1 4 . 7OO 

L r a n « - d i e h l o r o b i s e t h y l e n o d i a m i n o -
h y d r o e h l o r i d o , 1 4 . 6 7 0 

t rans -11 i c h l o r o b i s e t h y l e n e d i a m i n e -
h y d r o t v u l p h a t o , 1 4 . 8 0 2 

c i # - d i e h l o r o b i s o t h y l e n e d i a r m i i e i o d i d o , 
1 4 . 7 4 7 

«ra .w.#-dicblorobisetbylen .odiami i io-
i o d i d e , 1 4 . 7 4 7 

c i t f - d i o h l o r o b i s e t h y l o n e d i a m i n e n i t r a t e , 
1 4 . 841 

__ d e x t r o - s a l t , 1 4 . 8 4 1 
l oevo - sa l t , 1 4 . 8 4 1 

#ran#-d ich lorobiHethy lenediarn ir ior i i -
t r a t o , 1 4 . 8 4 1 

d i e h l o r o b i s e t h y l e n e d i a i n i i i o s , 1 4 . 7 0 0 
cis - d i c h l o r o b i s e t h y l en e d i a m i n o s u l -

p h a t e , 1 4 . 8 0 2 
d o x t r o - s a l t , 1 4 . 8 0 2 
l « v o - s a l t , 1 4 . 8 0 2 

— c i « - d i c b l o r o b i s e t h y l e t i e d i a m m i n o -
c h l o r o i r i d a t e , 1 5 . 7 7 2 

trans - d i e h l o r o b i s e t h y l e r i e d i a r n r n i n o -
c b l o r o i r i d a t e , 1 5 . 7 7 2 

d i c h l o r o b i s p h e n y l e t h y l e n e d i a m i n o -
e h l o r i d e , 1 4 . 67O 

< r « n . « - d i c b l o r o b i s p r o p y l d i a i n i n e b r o -
i n i d e , 1 4 . 7 3 0 

^ r e m - a - d i e h l o r o b i s p r o p y l o n e c h l o r i d e , 1 4 . 
6 7 0 

e i s - d i o h l o r o b i s p r o p y l e i i e d i a m i n e -
o h l o r i d o , 1 4 . 6 7 0 

d i c h l o r o b i s p r o p y l e n e d i a m i n e e h l o r o -
p l a t i n a t e , 1 6 . 3 3 2 

d i c h l o r o b i s p r o p y l e n e d i a m i r i e c h l o r o -
p l a t i n i t e , 1 6 . 2 8 5 

d i c h l o r o b i s p r o p y l e n e d i a x n i n e h y d r o -
c h l o r i d e , 1 4 . 6 7 0 

< r a n « - d i c h l o r o b i s p r o p y l e n e d i a m i n e -
h y d r o s u l p h a t e , 1 4 . 8 0 2 

< r a * * » - d i c h l o r o b i s p r o p y l e n e d i a m i n e -
n i t r a t e , 1 4 . 8 4 1 

C o b a l t i c £ r < m * - d i c h l o r o b i s p r o p y l e n e d i a -
roinenitrate m o n o h y d r a t e , 1 4 . 8 4 1 

d i c h l o r o b i s p r o p y l e n e d i a m i n e s , 1 4 . 7 0 0 
d i c h l o r o b i s p y r i d i r i e d i a T r i i n e d i a m m i n o -

c h l o r i d e , 1 4 . 67O 
d i c h l o r o b i s p y r i d i n e d i a i x i i n i n e s , 1 4 . 70O 
d i c h l o r o b i s p y r i d i n e d i a m m i n o n i t r a t e , 

1 4 . 8 4 2 
d i c h l o r o b i e t r i m e t h y l d i a m i n e s , 1 4 . 7 0 0 

- — d i c h l o r o b i s t r i r n e t h y l e n e d i a m i r i e -
c h l o r o p l a t i n a t e , 1 6 . 3 3 2 

d i c h l o r o d i a m i n o p e n t a n e s , 1 4 . 7 0 0 
d i c h l o r o d i a q u o d i a i n m i n e s , 1 4 . 7 0 0 
d i c h l o r o d i a q u o d i a m m i n o c h l o r i d e , 1 4 . 

6 7 1 
d i c h l o r o d i a q u o d i a m m i t i o h y d r o s u . 1 -

p h a t e , 1 4 . 8 0 2 
d i c h l o r o d i a q u o d i a i n m i n o n i t r a t e , 1 4 . 

8 4 2 
d i c h l o r o d i r i i t r o d i a m m i n o c o b a l t a t e s , 

1 4 . 7 0 7 
trans-A i c h l o r o e t h y l e n e d i a i r i i n e d i a r r i -

m i n o b r o m i d e , 1 4 . 7 3 1 
trans - d i o h l o r o e t h y l e n e d iarn inod i a m -

i n i n o c h l o r i d e , 1 4 . 6 7 0 
< r a r i # - d i c h l o r o e t h y l e n e d i a m i n e d i a m -

m i n o h y d r o s y l p h a t e , 1 4 . 8 0 2 
/ r a w ^ - d i c h l o r o e t h y l e n e d i a r n i n o d i a i x i -

m i n o i o d i d e , 1 4 . 7 4 7 
trans - d i o h l o r o o t h y l o n e d i a m i n e d i a m -

x n i n o n i t r a t e , 1 4 . 8 4 2 
c i s - d i e h l o r o e t h y l o n e d i a i x i r r u n o b r o -

xn ide , 1 4 . 7 3 0 
d i e h l o r o q u a t e r p y r i d i n e , 1 4 . 7 0 0 
d i c h l o r o q u a t o r p y r i d i n e c h l o r o p l a t i -

n a t o , 1 6 . 3 3 2 
d i c h l o r o q u a t e r p y r i d i n e c h l o r o p l a t i -

n a t e , 1 6 . 2 8 5 
£ r a w # - d i c h l o r o q u a t e r p y r i d i n o b r o i x i i d © , 

1 4 . 7 3 0 
£ r a n . « - d i c h l o r o q u a t e r p y r i d i n e h y d r o s u l -

p h a t e , 1 4 . 8 0 6 
d i e h l o x - o t e t r a i n m i x i e s , 1 4 . 6 9 9 
« i « - d i c h l o r o t e t r a m m i n o b r o m i d o , 1 4 . 

7 3 0 
^ r a r t s - d i c h l o r o t e t r a r r m i i n o b r o i r i i d e , 1 4 . 

7 3 0 
d i c h l o r o t e t r a m m i n o c h l o r i d e , 1 4 . 6 6 8 
< r « n . s - d i c h l o r o t e t r a m m i i i o c h l o r i d e , 1 4 . 

6 6 8 
c i s - d i e h l o r o t o t r a r n r n i i i o c h l o r o i r i d a t e , 

1 5 . 7 7 2 
d i c h l o r o t e t r a m m i n o c h l o r o p l a t i n a t e , 

1 6 . 3 3 2 
• d i c h l o r o t e t r a m m i n o o h l o r o p l a t i n i t e , 

1 6 . 2 8 6 
d i c h l o r o t e t r a m m i n o d i c h r o m a t e , 1 1 . 

3 4 4 
m o n o h y d r a t e d , 1 1 . 3 4 4 

<rt*« .«-dichlorotetrammirxof luor ide , 1 4 . 
6 6 8 

< r « r * « - d i c h l o r o t e t r a m m i n o h y d r o s e l e -
n a t e , 1 0 . 8 8 6 

* r a w « - d i c h l o r o t e t r a m m i n o h y d r o s \ i l -
p h a t e , 1 4 . 8Ol 

c ^ s - d i c h l o r o t e t r a i r i m i n o i o d i d e , 1 4 . 7 4 7 
i r o n ^ - d i c h l o r o t e t r a m m i n o i o d i d e , 1 4 . 

7 4 7 
c t « - d i c h l o r o t e t r a m m i n o n i t r a t e , 1 4 . 

8 4 1 
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C o b a l t i c $ r a w « - d i c h l o r o t e t r a m m i n o n i t r a t e , 
1 4 . 8 4 1 

d i c h l o r o t e t r a m m i n o n i t r i t e ( c i s ) , 8 . 5 0 8 
( t r a n s ) , 8 . 5 0 8 

c i « - d i c h l o r o t e t r a m x n i n o s u l p h a t e , 1 4 . 8 0 1 
trans - d i c h l o r o t e t r a p y r i d i n e c h l o r i d e , 

1 4 . 6 6 9 
trans - d i c h l o r o t e t r a p y r i d i n o h y d r o s e l e -

n a t e , IO. 8 8 6 
<r<xw.«-d ich lorotr i s tr imethylenedi -

a m i n e c h l o r i d e , 1 4 . 67O 
d i e h r o - s a l t s , 1 4 - 7OO 

— d i c h r o m a t o p e n t a m m i n o c h r o m a t e , 1 1 . 
3 4 4 

d i c h r o m a t o t e t r a m m i n o d i c h r o m a t o , 1 1 . 
3 4 4 

c i # - d i f l . u o b i s e t h y l e n e d i a m i n e i o d i d e , 1 4 . 
7 4 7 

<?^«-dif l .uobisethylenediarn. inenitrato , 
1 4 . 8 4 1 

d i f l u o b i s e t h y l e n e d i a m i n e s , 1 4 . 6 9 9 
d i f l u o r o b i s e t h y l e n e d i a n i i n e b r o i n i d o , 

1 4 . 73O 
£rGm.«-d i f luorobise thy lonodiarnine-

c h l o r i d e , 1 4 . 6 6 8 
- - - / r a n ^ - d i f l u o r o b i s e t h y l e n e d i a r n i n o -

fluoride, 1 4 . 61O 
trans - d i f l u o r o b i so t h y l e n o d i a m i n o -

c h l o r i d e , 1 4 . 6 6 9 
d i f l u o r o t e t r a m x n i n o c h l o i ' i d e , 1 4 . 6 6 9 
d i f l i x o t e t r a m m i n e s , 1 4 . 6 9 9 
d i f l u o t o t r a m m i n o c h l o r i d e , 1 4 . 6 6 7 
d i h y d r a t e d d i h y d r o x y o c t a m m i n o t e -

t r a c h l o r i d e , 1 4 . 6 7 4 
d i h y d r o s o l e n a t o t e t r a m m i n o s , 1 4 . 7 0 1 
d i h y d r o x y t e t r a m m i n e s , 1 4 . 6 9 9 
d i h y d r o x y t e t r a m m i n o c h l o r i d e , 1 4 . 67O 

• d i h y d r o x y t e t r a m r n i n o h y d r o x i d e , 1 4 . 
5 9 6 

d i h y d r o x y t e t r a m m i n o i o d i d e , 1 4 . 7 4 7 
d i h y d r o x y t e t r a m m i n o n i t r a t e , 1 4 . 8 4 0 
d i i o d o t e t r a m m i n o n i t r i t o ( c i s ) , 8 . 5 0 8 

( t r a n s ) , 8 . 5 0 8 
d i i s o t h i o e y a n a t o b i s e t h y l e n e d i a m i n e s , 

1 4 - 7 0 2 
d i i s o t h i o e y a n a t o b i s p r o p y l e n e d i -

a m i n e s , 1 4 . 7 0 2 
d i m e t h y l m a l o n a t o b i s e t h y l e n e d i -

a m i n e s , 1 4 . 7 0 4 
d i m o l y b d a t o t e t r a m m i n e s , 1 4 . 7 0 5 
d i m o l y b d a t o t e t r a m m i n o t r i m o l y b d a t o , 

1 1 . 5 7 5 
d i n i t r a t o b i s e t h y l e n e d i a m i n e h y d r o n i -

t r a t e , 1 4 . 84O » , 
d i n i t r a t o b i s e t h y l e n e d i a m i n e n i t r a t o , 

1 4 . 84O 
m o n o h y d r a t e , 1 4 . 84O 

d i n i t r a t o b i s e t h y l e n e d i a m i n e s , 1 4 . 7Ol 
d i n i t r a t o - d i o l - h e x a x n x n i n o n i t r a t e , 1 4 . 

8 4 6 
d i n i t r a t o t e t r a m m i n e s , 1 4 . 7Ol 
d i n i t r a t o t e t r a m m i n o n i t r a t e , 1 4 . 8 4 0 

m o n o h y d r a t e , 1 4 . 84O 
d i n i t r i t o b i s e t h y l e n e d i a m i n e s , 1 4 . 7Ol 
d i n i t r i t o b i s p y r i d i n e d i a m m i n e s , 1 4 . 7Ol 
d i n i t r i t o b r o m o t r i a m m i n e , 8 . 5 0 9 
d i n i t r i t o o h l o r o t r i a m m i n e , 8 . 5 0 9 

—~— d i n i t r i t o d i a x n i n o p e n t a n e s , 1 4 . 6 9 6 
d i n i t r i t o d i a m m i n o h y d r o n i t r a t e ( c i s ) , 

8 . 5 0 7 
VOL. X V I . 

C o b a l t i c d i n i t r i t o d i e t h y l e n e d i a m i n o b r o 
m i d e ( c i s ) , 8 . 5 0 8 

( t r a n s ) , 8 . 5 0 8 
c h l o r i d e ( c i s ) , 8 . 5 0 8 

( t r a n s ) , 8 . 5 0 8 
d i t h i o n a t e , ( c i s ) , 8 . 5 0 8 

( t r a n s ) , 8 . 5 0 8 
i o d i d e ( c i s ) , 8 . 5 0 8 

( t r a n s ) , 8 . 5 0 8 
s u l p h a t e ( c i s ) , 8 . 5 0 8 

d i n i t r i t o d i e t h y l e n o d i a m i n e s , 8 . 5 0 8 
d i n i t r i t o d i e t h y l e n e d i a m i n o n i t r i t e ( c i s ) , 

8 . 5 0 8 
( t r a n s ) , 8 . 5 0 8 

d i n i t r i t o d i e t h y l e n e d i a m m i n e n i t r a t e 
( c i s ) , 8 . 5 0 8 

— - — ( t r a n s ) , 8 . 5 0 8 
d i n i t r i t o t e t r a i n r n i n e h o x a r j i t r i t o c o b a l t -

i a t e ( c i s ) , 8 . 5 0 7 
( t r a n s ) , 8 . 5 0 7 
t e t r a n i t r i t o d i a m m i n o c o b a l t i a t o 

( c i s ) , 8 . 5 0 7 , 5 1 0 
( t r a n s ) , 8 . 5 0 7 , 51O 

d i n i t r i t o t e t r a m m i n o s , 8 . 5 0 7 
d i n i t r i t o t e t r a m m i n o b r o m i d e ( t r a n s ) , 8 . 

5 0 7 
d i n i t r i t o t e t r a m m i n o c l i l o r i d e , 8 . 5 0 7 
d i n i t r i t o t e t r a m m i n o c h l o r o a u r a t e ( c i s ) . 

8 . 5 0 7 
( t r a n s ) , 8 . 5 0 7 

cis - d i n i t r i t o t e t r a m m i n o c h l o r o i r i d a t e , 
1 5 . 7 7 2 

2 r a n # - d i n i t r i t o t e t r a m n i i n o c h l o r o i r i -
d a t e , 1 5 . 7 7 2 

— - — d i n i t r i t o t e t r a m m i n o c h o r o p l a t i n a t o , 8. 
5 0 7 ; 1 6 . 3 3 2 

( c i s ) , 8 . 5 0 7 
( t r a n s ) , 8 . 5 0 7 

d i n i t r i t o t e t r a m m i n o c h l o r o p l a t m i t e , 8 . 
5 0 7 ; 1 6 . 2 8 5 

( c i s ) , 8 . 5 0 7 
d i n i t r i t o t e t r a m m i n o o h r o m a t e , 8 . 5 0 8 

( o i s ) , xt. 311 
( t r a n s ) , 1 1 . 3 1 1 

d i n i t r i t o t e t r a m i n i n o d i c h r o m a t e , 8 . 5 0 8 
( t r a n s ) , 1 1 . 3 4 4 

d i n i t r i t o t e t r a m m i n o n i t r a t e ( c i s ) , 8 . 5 0 7 
( t r a n s ) , 8 . 5 0 7 

d i n i t r i t o t e t r a m m i n o n i t r i l o t r i s u l p h o -
n a t e ( c i s ) , 8 . 5 0 8 , 6 8 2 

— __ ( t r a n s ) , 8 . 5 0 8 , 6 8 2 
d i n i t r i t o t e t r a m m i n o p e r i o d i d e ( t r a n s ) , 

8 . 5 0 7 
d i n i t r i t o t e t r a m m i n o p o l y i o d i d e s ( c i s ) , 

8 . 5 0 7 
( t r a n s ) , 8 . 5 0 8 d i n i t r i t o t e t r a m m i n o s e l e n a t e , 8 . 

1 0 . 8 8 6 
( c i s ) , 8 . 5 0 7 ; 1 0 . 8 8 6 
( t r a n s ) , 8 . 5 0 7 ; 1 0 . 8 8 6 

5 0 9 ; 

d i n i t r i t o t e t r a m m i n o s u l p h a t e ( c i s ) , 8 . 
5 0 7 

( t r a n s ) , 8 . 5 0 7 
d i n i t r i t o t e t r a m m i n o t e t r a m m i n o b r o -

m o i r i d a t e , 1 5 . 7 7 6 
d i n i t r o a q n o t r i a m r n i n o s , 1 4 . 7Ol 

• d i n i t r o b i s d i m e t h y l g l y o x i m i n o c o b a l t -
a t e s , 1 4 . 7 0 7 

d i n i t r o b i s e t h y l e n e d i a m i n e s , 1 4 . 7Ol 
d i n i t r o b i s p y r i d i n e d i a m m i n e s , 1 4 . 7Ol 

2 L 
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C o b a i t ic d i n i t r o b i s t r i m e t h y l e n e d i a r n i n e s , 
1 4 . 7 0 1 

• d i n i t r o m a l o n a t o d i a m m i n o c o b a l t a t e s , 
1 4 . 7 0 7 

d i n i t r o o x a l a t o d i a i n m i n e c o b a l t a t e s , 1 4 . 
7 0 7 

d i n i t r o p l i e n o l a t o a q u o b i s e t h y l e n e d i -
airiin.es, 1 4 . 6 9 7 

d i n i t r o p r o p y l e n o d i a m i n e t h y l e n e d i -
a r n i n e s , 1 4 . 7Ol 

d i n i t r o s o p e n t a r n m i n e s , 1 4 . 6 9 6 
d i / i i t r o t e t r a m m i n e s , 1 4 . 7Ol 

- d i n i t r o t e t r a m m i n o n i t r i t e ( c i s ) , 8 . 5 0 8 
_ ( t r a n s ) , 8 . 5 0 8 

- — d i o l - o o t a m m i n o b r o m i d e , 1 4 . 7 3 2 
— d i o l - o e t a r n m i n o e h l o r i d o , 1 4 . 6 7 6 

— d i o l - o c t a m m i n o c h l o r o p l a t i n a t e , 1 6 . 3 3 2 
. d i o l o o t a m m i n o e h l o r o p l a t i n i t e , 1 6 . 2 8 5 

d i o l - o c t a m m i n o h y d r o p h o s p h a t o , 1 4 . 
8 5 7 

l i e x a l i y d r a t e , 1 4 . 8 5 7 
d i o l - o c t a m m i n o i o d i d e , 1 4 . 7 4 8 
d i o l - o c t a m m i n o n i t r a t e , 1 4 . 8 4 5 
r / i t tZ-octa inminosulpxiate , 1 4 . 8 0 4 
d i o l - p e r o x o - s o x i e s a l l y l a m i n e e h l o r i d e , 

1 4 . 6 7 8 
—— d i o l - p e r o x o - H O x i e s a l l y l a m i n e x i i t r a t e , 

1 4 . 8 4 7 
——- d i o l - p e r o x o - s o x i e o p r o p y l a i n i n o -

c h l o r i d e , 1 4 . 6 7 9 
d i o l - q u a t o r e t h v l e r i e d i a r n i n o b r o x n i d o , 

1 4 . 7 3 2 
— d ihydx-a te , 1 4 . 7 3 2 

- t o t r a b y d r a t e , 1 4 . 7 3 2 
d i o l - q u a t e r o t h y l e n e d i a x n i n o c h l o r i d e , 

1 4 . 6 7 7 
d i o l - q i i a t e r o t h y l o n e d i a r n i n e i o d i d c , 1 4 . 

7 4 8 
d i o l - q u a t e r e t h y l e n e d i a m i n e n i t r a t e , 1 4 . 

8 4 5 
— d i o x a l a t o d i a m m i n o o o b a l t a t e s , 1 4 . 7 0 7 

d i o x a l a t o e t h y l o n e d i a m i n e o o b a l t a t o , 
1 4 . 7 0 7 

— — d i o x y d e c a m m i n o d i c h r o m a t e , 1 1 . 3 4 4 
d i o z o - t r i i m i d o d e c a m r n i n o o h l o r i d e , 1 4 . 

6 7 3 
- — d i o z o - t r i i m i d o d e c a m m i n o n i t r a t e , 1 4 . 

8 4 4 
d i o z o - t r i i m i d o d e x a m m i n o b r o m i d e , 1 4 . 

7 3 3 
- - — d i o z o t r i i m i d e c a i n m i n o n i t r a t o , 8 . 2 7 4 

d i o z o t r i i m i d o d e c a m m i n o c t a b r o m i d e , 
8 . 2 7 4 

d i o z o t r i i i n i d o d e c a r n r n i n o c t a e h l o r i d e , 
8 . 2 7 4 

d i p h o s p h a t o b i s e t h y l e n e d i a m i n e p h o s -
p l i a t e , 1 4 . 8 5 7 

d i p l i o s p l i a t o b i s p r o p y l e n e d i a m i n e p h o s -
p h a t e , 1 4 . 8 5 7 

d i p o t a s s i u m s i l v e r h e x a n i t r i t e , 8 . 5 0 4 
d i s o d i u m p o t a s s i u m n i t r i t e , 8 . 5 0 4 

— d i s u l p h i t o a q u o t r i a n a r n i n e s , 1 4 . 7 0 5 
d i s u l p h i t o b i s e t h y l e n e d i a n c i r n i n e s , 1 4 . 

7 0 5 
d i s u l p x i i t o b i s p r o p y l e n e d i a m u a . e s , 1 4 . 

7 0 5 
d i s u l p x i i t o d i a m m i n o c o b a l t a t e s , 1 4 . 7 0 7 
d i s u l p h i t o e t b y l e n e d i a m i n e d i a m m i n e s , 

1 4 . 7 0 5 
d i s u l p h i t o t e t r a m r n i n e s , 1 4 . 7 0 5 

C o b a l t i c d i s u l p h o d i t h i o c a r b o n a t o a q u o p e n -
t a m m i n e , 1 4 . 8 2 0 

d i t h i o e a r b i m i d o b i s e t l i y l e n e d i a m i n o -
h y d r o s e l e n a t e , 1 0 . 8 8 6 

d i t h i o c y a n a t o t e t r a m m i n e s , 1 4 . 7 0 2 
d i t b i o c y a n a t o t r i a m m i n o t r i e t h y l a m i n e , 

1 4 . 7 0 2 
d o d e c a m m i n o e h l o r i d e , 1 4 . 6 5 5 
e n n e a m m i n o c h l o r i d e , 1 4 . 655 
o n n e a m m i n o d i c h r o m a t e , 1 1 . 3 4 4 
e n n e a m m i n o i o d i d e , 1 4 . 7 4 3 
e n n e a m m i n o s u l p h i t o , 1 0 . 3 1 4 
e t h y l e n e d i a m i n e b i s c y c l o p e n t a n e d i -

a m i n e e l i l o r i d e , 1 4 . 6 5 9 
e t h y l e n e d i a m i n e b i s c y c l o p o n t a n e d i -

a m i n e i o d i d o , 1 4 . 7 4 5 
e t h y l e n e d i a m i n o b i s c y c l o p e n t a n o d i -

a m i n o b r o m i d c , 1 4 . 7 2 2 
e t h y l e n e d i a m i n e b i s p r o p y l e n o d i a m i n e -

h y d r o x i d e , 1 4 . 5 9 5 
e t h y l e n e d i a m i n e d i a o e t y l a c e t o n a t o d i -

a m m i n e s , 1 4 . 7 0 5 
— e t h y l e n o d i a r n i n e d i c y c l o p e n t a n e d i -

a m i n e s , 1 4 . 6 9 2 
- - f err ic c s h l o r o p y r i d i n e b i s e t h y l o n e d i -

a m i n e c h l o r i d e , 1 4 . 6 6 6 
o x i d e , 1 4 . 5 8 6 

f o r r i t e , 1 3 . 9 2 5 ; 1 4 . 5 8 6 
flavo-salts, 8 . 5()7 ; 1 4 . 7 0 1 

- - fluobiaethylonediaminoamminos, 
6 9 4 

•— - fluobisethylenediarniiieamrninobro-
xnido, 1 4 . 7 2 5 

__ ( e i s ) , 1 4 . 7 2 6 
( t r a n s ) , 1 4 . 7 2 6 

- r i A - f l u o b i s o t h y l e n e t i i a i n i n e a m m i n o -
fluorido, 1 4 . 6IO 

r i « - f l u o b i s e t h y l e n e d i a m i n e a m m i n o -
n i t r a t e , 1 4 . 8 3 8 

fluohydroxytetrammines, 1 4 . 7 0 2 
— - fluohydroxytetrainminomtrate, 1 4 . 

8 4 2 
f l u o p e n t a i n r n i x i o s , 1 4 . 6 9 4 

1 4 . 

fluopentaiximinochloride, 1 4 . 6 6 5 
fluopontamminoohromate, 1 1 . 3 1 1 
fluopentamrninofluoride, 1 4 . 61O 
fluopentamininonitrate, 1 4 . 8 3 8 
fluoride, 1 4 . 6 0 8 

h o m i h e p t a l l y d r a t o , 1 4 . 6 0 8 
f o r m a t o p e n t a m m i n o c h l o r i d e , 1 4 . 6 6 5 

s u l p h a t e , 1 4 . 6 7 4 , 8 0 3 
f u s c o c h l o r i d e , 1 4 . 6 7 4 
f u s c o - s a l t s , 1 4 . 7IO 
g l i i t a r a t o b i s p e n t a m i z i i n c s , 1 4 . 6 9 9 
g l y c i n e b i s e t h y l e n e d i a m i n e s , 1 4 . 6 9 7 
g o l d a q u o p e n t a m m i n o c h l o r o s u l p h a t e , 

1 4 . 7 9 4 
a q u o p e n t a m m i n o h e x a c h l o r i d e , 

1 4 . 6 6 1 
b i s e t h y l e n e d i a m i n e d i a m m i n o -

e n n e a c h l o r i d e , 1 4 . 6 5 8 
b i s e t h y l e n e d i a m i n e d i a m m i n o -

l i e x a c h l o r i d e , 1 4 . 6 5 8 
e x i l o r o p o n t a m m i n o p e n t a c x i l o r i d e , 

1 4 . 6 6 5 
d i b r o n a o t e t r a i x i m i n o t e t r a -

c h l o r i d e , 1 4 . 7 2 9 
d i c h l o r o b i s p r o p y l e n e d i a m i n e -

t e t r a c h l o r i d e , 1 4 . 6 7 0 

airiin.es
disulpxiitobispropylenediamua.es
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C o b a l t i c gold, d i e h l o r o t o t r a p y r i d i n o t e t r a -
c h l o r i d e , 1 4 . 6 6 9 

h e x a m t n i n o b r o m o s i d p h a t o , 1 4 . 
7 9 2 

h e x a m m i n o c h l o r o s u l p h a t e , 1 4 . 7 9 1 
s u l p h o d i a e o t a t o b i s e t h y l e n e d i -

a m i n e c h l o r i d e , 1 4 . 6 7 1 
h e p t a r n r n i n o c h l o r i d e , 1 4 . 6 5 5 
h e p t a m m i n o i o d i d e , 1 4 . 7 4 3 
h e x a c y a n o f e r r i p e n t a m m i n e , 1 4 . 6 9 9 
h o x a c y a n o f e r r o p e n t a m m i n e s , 1 4 . 6 9 9 
h e x a d e c a m m i n i o d i d e , 1 4 . 7 4 3 
h o x a h y d r o x y d o d e c a m m i n o m o l y b d a t e , 

1 1 . 5 7 5 
h e x a h y d r o x y l a m i n e b r o m i d e , 1 4 . 7 2 1 
h e x a h y d r o x y l a m i n e c h l o r i d e , 1 4 . 6 5 6 
h e x a h y d r o x y l a i x x i n e n i t r a t e , 1 4 . 8 3 2 
h e x a h y d r o x y l a m i n e s , 1 4 . 6 9 1 

— h e x a h y d r o x y l a m i n e s u l p h a t o , 1 4 . 7 9 2 
h e x a m m i n o s , 1 4 . 69O 

- h e x a m m i n o b r o r n o i r i d a t e , 1 5 . 7 7 6 
h e x a m m i n o b r o m o p l a t i n a t o , 1 6 . 38O 

— h e x a m m i n o b r o m o s u l p h a t e , 1 4 . 7 9 2 
—- h e x a m m i n o c a r b o n a t e , 1 4 . 8 1 5 

—- h e p t a h y d r a t e , 1 4 . 8 1 5 
h o x a h y d r a t o , 1 4 . 8 1 5 

h e x a m n i i n o c h l o r i d o , 1 4 . 6 5 3 
- — h e x a m n u n o c h l o r o o a r b o i i a t e , 1 4 . 8 1 5 

- - - h o x a m r a i n o c h l o r o c l i r o m a t e , 1 1 . 3 1 1 , 
3 9 9 

h e x a m m i n o c h l o r o i r i d a t o , 1 5 . 7 7 2 
h o x a m m i n o c h l o r o m e t a p l i o s i ) h a t e , 1 4 . 

8 5 9 
— — h e x a r n r n i n o e h l o r o p e r i r i d i t o , 1 5 . 76O 

h e x a m m i n o c h l o r o p e r r h o d a t e , 1 5 . 5 7 9 
h e x a m m i n o e h l o r o p l a t i n a t e , 1 6 . 3 3 2 
h e x a n u i i i n o c h l o r o r u t h e n a t e , 1 5 . 5 3 5 
h e x a i i i m i n o o h l o i ' O M u l p h a t e , 1 4 . 7 9 1 

— — h e m i h y d r a t e , 1 4 . 7 9 1 
t r i h y d r a t o , 1 4 . 7 9 1 

h e x a m m i r i o o h l o r o s u l p h x t e , 1 0 . 3 1 5 , 3 1 6 
h e x a n i m i n o f - h l o r o t h i o s u l p h a t o , 1 0 . 5 5 7 

— - hexaxnTx-nnoohi-oinate, 1 1 . 3 IO 
-— h e x a r n i n i n o d i a n v m i i x o t e t r a t r i i i i t r i t o -

c o b a l t a t e , 8 . 5 0 6 
hexamix i ix iod ib i 'o ix ioper i i i ax iga i ia t e , 1 2 . 

3 3 6 
h o x a r n m i i i o d i c h l o r o p e r i i i a n g a n a t e , 1 2 . 

3 3 6 
h e x a r n r n i n o d i c h r o i n a t e , 1 1 . 3 4 4 
h e x a i n i r i i n o d i n i t r a t o f l i a o s v i l p h o n a t e , 

1 4 . 8 3 2 
h e x a m x x i i n o e m i e a i o d i d e , 1 4 . 7 4 3 
h e x a r n x x i i n o f l u o d i c h l o r i d e , 1 4 . 6 5 5 
h e x a m i n i n o f l u o n i t r a t o , 1 4 . 8 3 2 
h e x a m m i n o f l u o r i d e , 1 4 . 6 0 9 
h e x a m m i n o f l u o s i l i c a t e , 6 . 9 5 7 

-— h e x a r n r n i n o h e p t a f t u o t e t r o x y d i t i x n g -
s t a t e , 1 1 . 8 4 0 

——— h e x a m m i n o h e x a n i t r i t e , 8 . 5 0 6 
h e x a m m i n o h y d r o o a r b o n a t e , 1 4 . 8 1 5 

— — h e x a m r n i n o h y d r o f l u o r i d e , 1 4 . 6 IO 
h e x a r n m i n o h y d r o n . i t r a t e , 1 4 . 8 3 2 
h e x a m m i n o h y d r o p h o s p h a t e , 1 4 . 8 5 7 
h e x a m m i n o h y d r o p y r o p h o s p h a t e , 1 4 . 

8 5 8 
h e x a m m i n o h y d r o s e l e n a t e , 1 0 . 8 8 5 
h e x a m m i n o h y d r o x i d e , 1 4 . 5 9 4 
h e x a m m i n o h y d r o x y c h l o r o i r i d a t e , 1 5 . 

7 7 2 

C o b a l t i c h e x a m m i n o i o d i d e , 1 4 . 7 4 2 
h e x a m m i n o i o d o n i t r a t e , 1 4 . 8 3 2 
h e x a m m i n o i o d o s u l p h a t e , 1 4 . 7 9 2 
b e x a m m i n o n i t r a t o , 1 4 . 8 3 1 
h e x a r n r n i n o n i t r a t o b r o r n o i r i d a t o , 1 5 . 

7 7 6 
h e x a m m i n o n i t r a t o c h l o r o p e r i r i d i t o , 1 5 . 

7 8 7 
h e x a m r r i i n o n i t r i l o t r i s u l p h o n a t e , 8 . 6 8 1 
h e x a m m i n o p e r m a n g a n a t e , 1 2 . 3 3 6 
h e x a m m i n o p y r o p h o s p h a t o , 1 4 . 8 5 8 

i c o s i h y d r a t e , 1 4 . 8 5 8 
h e x a r n m i n o r t h o p h o s p h a t e , 1 4 . 8 5 6 

t e t r a h y d r a t e , 1 4 . 8 5 6 
h o x a m m i n o s e l e n a t e , 1 0 . 8 8 5 
h e x a m r n i n o s u l p h a t e , 1 4 . 79O 

p 0 n t a h y < i r a t e , 1 4 . 79O 
t e t r a h y d r a t e , 1 4 . 79O 

- —— h o x a m m i n o s u l p h a t o b r o m o i r i d a t o , 1 5 . 
7 7 6 

h o x a r n r n i n o s u l p h a t o d e c a h y d r o s i i l -
I^hato, 1 4 . 7 9 1 

h e x a r n i n i n o s u l p h a t o d i h y d r o s u l p h a t o , 
1 4 . 7 9 1 

— — p o r i t a h y d r a t e , 1 4 . 7 9 1 
h e x a r i i r r i i n o s u l p h a t o r i i t r a t e , 1 4 . 8 3 2 

— h e x a t n r n i n o s u l p h a t o t e t r a h v d r o s u l -
p h a t e , 1 4 . 7 9 1 

h e x a r m n i n o s u l p h i t o , 1 0 . 3 1 4 
- - - h e x a r r i n i i n o t r i n i t r i t e , 8 . 5 0 6 

h e x a m i n i n o t r i s u l p h i t e , 1 0 . 3 1 5 
h e x a p o t a s a i u m o c t o h y d r o t e t r a h y p o -

I ^ h o s p h a t o , 8 . 9 3 9 
h e x o l - d o d o c a m m i n o b r o m i d e , 1 4 . 7 3 4 

d i h y d r a t e s , 1 4 . 7 3 4 
— — — - — - - o c t o h y d r a t e , 1 4 . 7 3 4 
— — d o d e u a n i m i n o c h l o r i d e , 1 4 . 6 8 1 

d o d e c a m r m n o e h l o r o p l a t i n a t e , 1 6 . 
3 3 2 

— - — — d o d e c a r m m i i o n i t r a t o , 1 4 . 8 4 8 
— — d o d e c a m m i n o R u l p h a l u , 1 4 . 8O6 

o x i n e a h y d r a t e , 1 4 . 8O6 
h e x a h y d i ' a t e , 1 4 . 8O6 
t e t r a h y d r a t e , 1 4 . 8O6 

h e x a m m i n o b r o m i d e , 1 4 . 7 3 4 
h e x a m m i n o c h l o n d e , 1 4 . 68O 
h e x a m m i r i o s u l p l i a t e , 1 4 . 8 0 5 
s o x i e s e t l i y l e n e d i a i x i i n o e h l o r i d e , 

1 4 . 6 8 1 
— - • •• s e x i o s e t h y l e n e d i a i r i i n e i o d i d e , 1 4 . 

7 4 9 
— • — s e x i e s e t h y l e n e d i a m i n o n i t r a t e , 1 4 . 

8 4 8 
horn o p h t h a l a t o b i s e t l 1 y l e n e d i a m i n o s , 

1 4 . 7 0 4 
— h y d r o c a i ' b o i i a t o n i t r o t e t r a r n i x i i n e s , 1 4 . 

7 0 2 
— h y d r o c a r b o n a t o p e n t a m m i n o s , 1 4 . 6 9 7 
— h y d r o c a r b o n a t o p o n t a m m i n o b r o m i d e , 

1 4 . 8 1 5 
— h y d r o c a r b o n a t o p e n t a i n i n i n o i o d i d o , 1 4 . 

8 1 5 
— - h y d r o c i t r a t o t r i s p e n t a m m i n e s , 1 4 . 

6 9 9 
— h y d r o n i t r i t o i m i d o c t a r n i r i i n e r i i t r a t e , 8 . 

5 0 6 
— h y d r o n i t r i t o i m i d o e t a m m i n o d i s i i l -

p h a t e , 8 . 2 7 3 
— h y d r o n i t r i t o i m i d o c t a m m i n o t e t r a -

c h l o r i d e , 8 . 2 7 3 

hexarnminohydron.it
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C o b a l t i c h y d r o n i t r i t o i m i d o c t a m m i n o -
t e t r a n i t r a t e , 8 . 2 7 3 

h y d r o n i t i ' i t o i r n i d o h e x a i n m i n o t e t r a -
e h l o r i d e , 8 . 2 7 4 

h y d r o n i t r i t o i m i d o h e x a m m i n o t e t r a -
o h l o r i d e , 8 . 5 0 6 

• h y d r o p h o s p h a t o p e n t a m m i n e s , 1 4 . 6 9 8 
h y d r o s u l p h a t o i m i d o c t a r n r n i n o d i -

c h l o r o n i t r a t e , 8 . 2 7 3 
h y d r o s u l j i h a t o i m i d o c t a m m i n o h y d r o -

d i s u l p h a t e , 8 . 2 7 3 
h y d r o s u l p h a t o i m i d o e t a m m i n o t r i -

b r o m i d e , 8 . 2 7 3 
h y d r o a u l p h a t o i T n i d o c t a r n r n i n o t r i -

c h l o r i d e , 8 . 2 7 3 
h y d r o s u l p h a t o i m i d o c t a r n r n i n o t r i -

i o d i d e , 8 . 2 7 4 
h y d r o s i d p h a t o i m i d o c t a m m i n o t r i -

n i t r a t o , 8 . 2 7 3 
h y d r o s u l p h a t o t h i o c a r b o n a t o t r i a m -

m i n o , 1 4 . 82O 
h y d r o x i d e , 1 4 . 5 8 9 

c o l l o i d a l , 1 4 . 5 9 0 
— h y < i r o x y a m m i n o - p e r o x o - h e x a m m i n o -

s u l p h a t e , 1 4 . 8 0 5 
c i * - h y d r o x y a q u o b i s e t h y l e n e d i a m i n e -

b r o r n i d e , 1 4 . 7 2 7 
— /rowi .# -hydroxyaq i iob i sa thy leTied i -

a r n i n o b r o m i d e , 1 4 . 7 2 7 
r i ' # - h y d r o x y a q u o b i s e t h y l e n o d i a r n i n e -

c h l o r i d e , 1 4 . 6 6 7 
— < r « r * « - h y d r o x y a q t i o b i s o t h y l o n e d i -

a m i n e c h l o r i d e , 1 4 . 6 6 7 
c i # - h y d r o x y a q u o b i s o t h y l e n o d i a i n i n e -

i o d i d e , 1 4 , 7 4 7 
d i h y d r a t e , 1 4 . 7 4 7 
m o n o h y d r a t e , 1 4 . 7 4 7 

< r « r t « - h y d r o x y a q \ i o b i s e t h y l e n e d i -
a m i n o i o d i d e , 1 4 . 7 4 7 

r i « - h y d r o x y a q u o b i s e t h y l e n a d i a m i n e -
i i i t r a t e , 1 4 . 8 3 8 

h y d r o x y a q u o b i s e t h y l e n e d i a m i n e s , 1 4 . 
6 9 4 

h y d r o x y a q u o b i s a t h y l e n e d i a m m i n o -
c h l o r o i r i d a t e ( c i s ) , 1 5 . 7 7 2 

( t r a n s ) , 1 5 . 7 7 2 
- - h y d r o x y a q i i o b i s p y r i d i n o d i a r n r r i i n o s , 

1 4 . 6 9 4 
h y d r o x y a q u o b i s p y r i d i n e d i a r t v m i n o -

b r o m i d e , 1 4 . 7 2 7 
• h y d r o x y a q u o b i s p y r i d i n e d i a m m i n o -

n i t r a t o , 1 4 . 8 3 8 
h y d r o x y a q u o d i p y r i d i n e d i a m m i n o -

c h l o r i d e , 1 4 . 6 6 7 
_ h y d r o x y a q u o - p e r o x o - o l - h e x a r a m i n o -

b r o m i d e , 1 4 . 7 3 2 
h y d r o x y a q u o - p e r o x o - o l - h e x a m m i n o -

c h l o r i d e , 1 4 . 6 7 7 
— h y d r o x y a q u o - p e r o x o - o l - h e x a m m i n o -

n i t r a t e , 1 4 . 8 4 6 
h y d r o x y a q u o t e t r a i n m i n e s , 1 4 . 6 9 4 , 6 9 6 

— h y d r o x y a q u o t e t r a m m i n o b r o m i d e , 1 4 . 
7 2 7 

h y d r o x y a q u o t e t r a m m i n o c h l o r i d e , 1 4 . 
6 6 7 

m o n o h y d r a t o , 1 4 . 6 6 7 
h y d r o x y a q u o t o t r a m m i n o n i t r a t e , 1 4 . 

8 3 8 
h y d r o x y a q u o t e t r a m m i n o s u l p h a t e , 1 4 . 

7 9 6 

INDEX 
C o b a l t i c h y d r o x y a q u o t e t r a m m i n o s u l p h a t o -

b r o m o i r i d a t e , 1 5 . 7 7 6 
h y d r o x y b i s p y r i d i n e t r i a m m i n e s , 1 4 . 6 9 4 
h y d r o x y b i s p y r i d i n e t r i a r n m i n o b r o -

m i d e , 1 4 . 7 2 7 
h y d r o x y b i s p y r i d i n e t r i a m r n i n o n i t r a t e , 

1 4 . 8 3 8 
h y d r o x y b r o m o b i s e t h y l e n e d i a m i n e -

b r o m i d e , 1 4 . 7 3 1 
h y d r o x y c h l o r o b i s e t h y l e n e d i a m i n e -

b r o m i d e , 1 4 . 7 3 1 
( c i s ) , 1 4 . 7 3 1 
d e x t r o - s a l t , 1 4 . 7 3 1 
l a e v o - s a l t , 1 4 . 7 3 1 

h y d r o x y c h l o r o o c t a m m i n o c h l o r o -
p l a t i n a t e , 1 6 . 3 3 3 

h y d r o x y c h r o m a t o t r i a m m i n e , 1 1 . 3 1 2 
h y d r o x y d i p y r i d i n e t r i a m m i i i o c h l o r i d e , 

1 4 . 6 6 7 
h y d r o x y d i p y r i d i n e t r i a m r a i n o i o d i d o , 

1 4 . 7 4 7 
—- h y d r o x y l a m i n o b i s e t h y l e n e d i a m i n o -

a m m i n . e s , 1 4 . 6 9 1 
- — h y d r o x y l a m i n e b i s e t h y l e n o d i a m i n e -

a m m i n o b r o m i d e , 1 4 . 7 2 1 
h y d r o x y l a m i n o b i s e t h y l e n e d i a m i n e -

a m m i n o c h l o r i d e , 1 4 . 6 5 6 
h y d r o x y l a m i n e b i s o t h y l e n e d i a m i n e -

a m m i n o h y d r o x i d e , 1 4 . 6IO 
h y d r o x y l a r n i n e b i s e t h y l e n e d i a r n i n e -

a m m i n o i o d i d e , 1 4 . 7 4 4 
h y d r o x y l a m i n o b i s e t h y l e n e d i a m i n e -

a m m i n o n i t r a t e , 1 4 . 8 3 2 
h y d r o x y n i t r i t o d i s u l p h o n a t o , 8 . 5 0 7 
h y d r o x y n i t r i t o m o n o s u l p h o n a t e , 8 . 5 0 7 
h y d r o x y n i t r i t o t o t r a m m i n o b r o m i d e , 8 . 

5 0 8 
h y d r o x y n i t r i t o t e t r a n c i n a i n o c h l o r i d e , 8 . 

5 0 8 
h y d r o x y n i t r i t o t o t r a m m i n o h y d r o b r o -

m i d e , 8 . 5 0 8 
h y d r o x y n i t r i t o t e t r a m m i n o h y d r o -

c h l o r i d e , 8 . 5 0 8 
• h y d r o x y n i t r i t o t e t r a m m i n o h y d r o -

i o d i d o , 8 . 5 0 8 
l i y d r o x y n i t r i t o t e t r a m m i n o n i t r a t e , 8 . 

5 0 8 
h y d r o x y p e n t a m m i n e s , 1 4 . 6 9 3 
h y d r o x y p e n t a m m i n o b r o m i d e , 1 4 . 7 2 6 
h y d r o x y p e n t a m m i n o c h l o r i d e , 1 4 . 6 6 7 

— h y d r o x y p e n t a m m i n o h y d r o x i d e , 1 4 . 
5 9 5 

h y d r o x y p e n t a m m i n o i o d i d e , 1 4 . 7 4 7 
h y d r o x y p e n t a m m i n o m o l y b d a t e , 1 1 . 

5 7 5 
h y d r o x y p e n t a m m i n o n i t r a t e , 1 4 . 8 3 7 

m o n o h y d r a t e , 1 4 . 8 3 7 
h y d r o x y p y r i d i n e t e t r a m m i n e s , 1 4 . 6 9 4 
h y d r o x y p y r i d i n e t r i a r n r n i n o n i t r a t e , 1 4 . 

8 3 8 
h y d r o x y s u l p h i t o t e t r a m m i n e , 1 0 . 3 1 6 
i m i d o - s a l t s , 1 4 . 7 IO 
i r a i d o c t a m m i n e , 8 . 2 7 3 
i m i d o c t a m m i n o d i s u l p h a t e , 8 . 2 7 3 
i m i d o c t a m m i n o t e t r a b r o m i d e , 8 . 2 7 3 

- — i m i d o c t a m m i n o t e t r a c h l o r i d e , 8 . 2 7 3 
i m i d o c t a m m i n o t e t r a n i t r a t e , 8 . 2 7 3 
i m i d o h e x a m m i n o t e t r a b r o m i d e , 8 . 2 7 4 
i m i d o h e x a n i m i n o t e t r a c h l o r i d e , 8 . 2 7 4 
i n x i d o h e x a m m i n o t e t r a i o d i d e , 8 . 2 7 4 

ammin.es


Cobaltic imidohexamminotetx*anitrate, 8. 
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imidosulphonate , 8. 507 
iminobispyridin eoctamminotetrabro -

mid©, 14. 733 
iminobispyridineoctamminotetra-

chloride, 14. 675 
iminohexamminobromide , 14. 733 
iminohexammino iod ide , 14. 748 
^i-iminohydrochloro-peroxo-quater-

etbylenediaminechlor ide , 14. 675 
/x-imino-peroxo-quaterethylenedi-

amineni trate , 14. 846 
/*-imino-peroxo-quaterethylenedi-

aminechloride, 14. 675 
iodide, 14. 742 
iodopentammines , 14. 695 
iodopentamminobromide , 14. 746 
iodopentamminochlor ide , 14. 746 
iodopentamminodichromate , 11 . 344 
iodopentamminoiodide , 14. 746 

. iodopentamminoni trate , 14 . 84O 
iodopentamminoBulphate , 14. 799 
i so-hydroxyni tr i todisulphonate , 8. 507 
iso-mtri todisulphonates (cis), 8. 508 

(trans), 8. 508 
i sonitr i topentamminodiohloride , 8. 506 
i sothiocyanatoaquobisethylenedi -

amines , 14. 697 
i sothioeyanatoaquotetramxnincs , 14. 

697 
i soth ioeyanatobisethylenediamino-

a inmines , 14. 697 
i sothiocyanatobromobisethylenedi -

aminos , 14 . 703 
isothiocyanatochlorobisethylenodi-

arnines, 14. 703 
—- — iso tb iocy ana t o b y droxy bis e t h y lenedi-

arainos, 14 . 702 
isothiocyanatonitrobisethylonodi-

axnines, 14. 703 
i sothiocy ana tonitrotet ram mines , 14. 

702 
i sothiocy ana topentamminoni t rate, 8. 

506 
isothiocyanatopontaxnmines , 14. 697 
i so th iocy aiiatopontaraminoohroraate, 

11 . 311 
i soxantho-sa l t s , 14. 696 
i taconatobisothylonediamines , 14. 704 
i taconatobispentamminos , 14. 699 
lanthanous h e x a m m i n o s u l p h a t c , 14 . 

791 
lead aquopentamrainobromide , 14. 723 

dodecanitr i te , 8. 505 
hexamminohenabromide , 14. 721 
hexamminohenachlor ide , 14. 656 
hexamminoheptabromide , 14. 720 
hexamminopentachlor ide , 14. 656 
tr i sethylenediaminoiodide , 14. 

744 
tr i shexamminotr idecabromido, 

14. 721 
l i th ium hexanitr i te , 8. 504 
luteochloride, 14. 653 
lutoofluosil icate, 6. 957 
luteo-sa l t s , 14. 688, 690 
m a g n e s i u m aquoquinquesbenzyl -

aminosulphate , 14. 794 
hexani tr i te , 8. 504 
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Cobalt ic malatob i spentammines , 14. 699 
maleatob i spentammines , 14. 699 
malea topentammines , 14. 698 

~ maloinatobisethylonediamixies, 14. 704 
malonatobispontammines , 14. 699 
malonatote tramminos , 14. 704 
manganese chloropentarnminofluoride, 

12. 346 
manganic pentafluoride, 14. 608 

— melanochloride, 14. 672, 803 
— mercuric aquochloropontamminoen-

neachloride, 14. 661 
aq uopontam minoch 1 or os ulpha to , 

14. 794 
aqu opentammi noonnoabrorni do, 

14. 723 
aq u open t a m m i nopon tabr omido, 

14. 723 
aquopentamminopontachlor ide , 

14. 661 
aquopentamminopenta iodido , 14. 

745 
—— ^retrwr-bisethylonediaminediam-

minotrideoachloride, 14. 658 
bispropylenediaminediammixio-

heptachlorido, 14. 659 
_ _— broinopentamni inobromohepta-

ehloride, 14. 725 
— broraopontamminoctobromide, 

14. 725 
bromopontarnminoctochlorido, 

14. 725 
— carbonatopontamminoiodido, 14. 

817 
chloropentamminoctocl i lorido, 

14. 665 
—— chloropentam ni inohexaiodide, 

14. 746 
chloroperitamminotati"ac;hloride, 

14. 665 
— — chloropontamminofcetraiodide, 

14. 746 
— ohloropyridinebisathylonodi-

aminechlorido, 14. 666 
— — d iaq uotetrammi noohloride, 14. 

662 
dibrombisothylenediaminebro-

mide , 14. 73O 
dichlorobisetbylenodiaminetri-

chlorido, 14. 669 
(trans). 14. 67O 

diehlorobispropylenediamine-
heptaohlorido, 14. 670 

dichlorotetrarmninototra-
chloride, 14. 669 

dichlorotetramm in o t r ich 1 oi'ido, 
14. 669 

dichlorotetrapyridinedodoca-
chlorido, 14." 669 

hexaraminochlorosulpbate , 14. 
792 

hexamminoenneabromide , 14. 
72O 

hexamminoenneachlor ide , 14. 656 
hexamminoennea iod ide , 14. 743 
hexamminoheptach londe , 14. 656 
hoxamrninopentabromide, 14. 

72O 
hexamminopentachlor ide , 14. 

656 
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C o b a l t i c m e r c u r i c h e x a m m i n o p e n t a i o d i d e , 
1 4 . 7 4 3 

h e x a m m i n o t r i c h l o r o p e n t a c y a -
n i d e , 1 4 . 6 5 6 

/ _ - i m i n o - p e r o x o - q u a t e r e t h y l o n e -
d i a m i n e c h l o r o n i t r a t e , 1 4 . 8 4 6 

n i t r a t o p e n t a m m i n o e n n e a . 
c h l o r i d e , 1 4 . 8 3 6 

_ n i t r a t o p e n t a m m i n o t e t r a c h l o r i d e , 
1 4 . 8 3 6 

m e r c u r o u s h e x a n i t r i t e , 8 . 5 0 5 
m e r c u r y o a r b o n a t o b i s e t h y l e n e d i -

a m i n e i o d i d e , 1 4 . 8 1 9 
d i c h l o r o b i s e t h y l e n e d i a m i n e -

i o d i d o , 1 4 . 7 4 7 
— t r i s e t h y l e r i e d i a m i n e b r o m i d e , 1 4 . 

7 2 2 
t r i se t h y l e n e d i a r n i n o c h l o r i d e s , 1 4 . 
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m e s o t a r t r a t o b i s e t h y l o n e d i a m i n e s , 1 4 . 

7 0 4 
i n e s o t a r t r B i o b i s p e n t a m m i n e s , 1 4 . 6 9 9 
m e s o t a r t r o p o n t a m m i n e s , 1 4 . 6 9 8 
m e t a b o r a t o p e n t a m m i n o s , 1 4 . 6 9 7 
m e t h i o n a t o b i s o t h y l e n e d i a m i n e s , 1 4 . 

7 0 5 
m o t h i o n a t o b i s p e n t a m m i n o s , 1 4 . 6 9 9 
m o l y b d a t e s , 1 1 . 5 7 4 
m o l y b d a t o n i t r i t o t e t r a m m i n o m o l y b -

d a t o , 1 1 . 5 7 5 
— r n o l y b d a t o p e n t a m m i n o m o l y b d a t e , 1 1 . 

5 7 5 
— - x n o l y b d a t o t e t r a m m i n . e s , 1 4 . 7 0 5 
- - - m o l y b d a t o t o t r a m m i n o r n o l y b d a t o , 1 1 . 

5 7 5 
m o l y b d a t o i e t r a m m i n o n i t r a t e , 1 1 . 5 7 5 

— m o l v b d a t o t o t r a m m i n o t r i m o l y b d a t e , 
1 1 . 5 7 5 

m o l y b d e n v l h e x a r a m i n o f l u o r i d o , 1 4 . 
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- - - m o n a m m i n o H , 1 4 . 7 0 7 
- — n i c k e l e t h y l e i v e d i a m i n o c h l o r i d e , 1 5 . 

4 2 2 
_ _____ t r i s o t h y l e n e d i a m i n o o t o c h l o r i d e , 

1 4 . 6 5 8 
n i c k e l i c ferr ic o x i d e , 1 4 . 5 8 6 
n i t r a t e c o m p l e x s a l t s , 1 4 . 8 3 0 

— n i t r a t o a q u o - / t - a m i i i o - o c ! t a m m i r i o n i -
t r a t e , 1 4 . 8 4 4 

n i t r a t o a q _ o - / _ - a m i n o - o l - h o x a r r i r n i n o -
n i t r a t e , 1 4 . 8 4 7 

n i t r a t o a q u o t e t r a m m i n o s , 1 4 . 6 9 6 
n i t r a t o a q u o t e t r a x n m i n o n i t r a t e , 1 4 . 

8 3 7 
n i t r a t o a q u o t e t r a m m i n o s u l p h a t e , 1 4 . 

8 3 9 
x i i t r a t o b i s e t h y l e n e d i a m i n e a m m i n e s , 

1 4 . 6 9 6 
n i t r a t o b i s e t h y l e n e d i a m i n e a r n r n i n o -

b r o m i d e , 1 4 . 8 3 7 
2 r _ r w » - n i t r a t o b i s e t h y l e n e d i a m i n e a m -

m i n o n i t r a t e , 1 4 . 8 3 7 
n i t r a t o i m i d o t r i a q u o h e x a m m i n o t r i -

c h l o r i d e , 8 . 2 7 4 
n i t r a t o i x n i d o t r i a q u o h e x a x n m i n o t r i n i -

t r a t e , 8 . 2 7 4 
n i t r a t o n i t r o b i s e t h y l e n e d i a m i n e s , 1 4 . 

7 0 2 
n i t r a t o n i t r o b i s t r i m e t h y l e n e d i a i x i i n e , 

1 4 . 7Ol 

C o b a l t i c n i t r a t o p e n t a m m i n e h e x a n i t r i t o c o -
b a l t i a t e , 8 . 5 0 6 

n i t r a t o p e n t a m m i n o s , 1 4 . 6 9 6 
n i t r a t o p e n t a m m i n o b r o m i d e , 1 4 . 8 3 7 
n i t r a t o p e n t a m m i n o c a r b o n a t e , 1 4 . 8 1 6 
n i t r a t o p e n t a m m i n o c h l o r i d e , 1 4 . 8 3 6 

— - — n i t r a t o p e n t a m m i n o c h r o m a t e , 1 1 . 3 1 1 
n i t r a t o p e n t a m m i n o d i c h r o m a t e , 1 1 . 

3 4 4 
n i t r a t o p e n t a m m i n o h y d r o s e l e n a t e , 1 0 . 

8 8 6 
n i t r a t o p e n t a m m i n o i o d i d e , 1 4 . 8 3 7 

— n i t r a t o p e n t a m m i n o m o l y b d a t e , 1 1 . 5 7 5 
n i t r a t o p e n t a r n x n i n o n i t r a t e , 1 4 . 8 3 5 
n i t r a t o p e n t a m m i n o s u l p h a t e , 1 4 . 8 3 7 
n i t r a t o p u r p u r e o - s a l t s , 1 4 . 6 9 6 
n i t r a t o t o t r a m m i n o m o l y b d a t o , 1 1 . 5 7 5 
n i t r i t e , 8 . 5 0 1 
n i t r i t o a q u o b i s e t h y l e n e d i a m i n e s , 1 4 . 

6 9 6 
n i t r i t o a q u o b i s t r i m e t h y l e n e d i a m i n e s , 

1 4 . 6 9 6 
n i t r i t o a q u o p e n t a m m i n o b r o m o i r i d a t e , 

1 5 . 7 7 6 
n i t r i t o a q n o t e t r a m x n i n e t e t r a n i t r i t o d i -

a m m i n o c o b a l t i a t e , 8 . 5 0 7 
- — - n i t r i t o a q u o t e t r a m m i n o s , 8 . 5 0 7 ; 1 4 . 

6 9 6 
n i t r i t o a q u o t e t r a m m i n o c a r b o n a t e , 8 . 

5 0 7 
- — n i t r i t o a q u o t e t r a m m i n o c h l o r o i r i d a t e , 

1 5 . 7 7 2 
— n i t r i t o a q n o t e t r a m m i n o d i b r o m i d e , 8 . 

5 0 7 
n i t r i t o a q u o t e t r a m m i n o d i c h l o r i d e , 8 . 

5 0 7 
n i t r i t o a q u o t o t r a n i x n i n o d i i o d i d e , 8 . 5 0 7 

- — n i t r i t o a q u o t e t r a m m i n o n i t r a t e , 8 . 5 0 7 
n i t r i t o a q u o t e t r a m m i n o s x i l p h a t e , 8 . 5 0 7 
n i t r i t o b i s o t h v l e n e d i a m i n e a m x n i n e s , 1 4 . 

6 9 6 
i - n t r i t o c h l o r o d i e t h y l e n e d i a m i n e b r o -

m i d e * ( c i s ) , 8 . 5 0 8 
( t r a n s ) , 8 . 5 0 8 

— c h l o r i d e ( c i s ) , 8 . 5 0 8 
( t r a n s ) , 8 . 5 0 8 

— h y d r o s u l p h a t e ( c i s ) , 8 . 5 0 8 
( t r a n s ) , 8 . 5 0 8 

i o d i d e ( c i s ) , 8 . 5 0 8 
( t r a n s ) , 8 . 5 0 8 

n i t r a t e ( c i s ) , 8 . 5 0 8 
( t r a n s ) , 8 . 5 0 8 

— — t h i o c y a n a t e ( c i s ) , 8 . 5 0 8 
( t r a n s ) , 8 . 5<)8 

n i t r i t o d i x n e t h y l g i y o x i o n a m i n i n e , 8 . 5 0 9 
n i t r i t o h y d r o c a r b o n a t o t e t r a m m i n o n i -

t r a t e , 8 . 5 0 8 
n i t r i t o n i t r a t o d i e t h y l e n e d i a m i n e n i 

t r a t e ( c i s ) , 8 . 5 0 8 
—-—- ( t r a n s ) , 8 . 5 0 8 
n i t r i t o p e n t a m m i n e b r o m o n i t r a t e , 8 . 

5 0 7 
c h l o r o n i t r a t e , 8 . 5 0 7 
c h r o r n a t e , 8 . 5 0 7 
d i b r o i r i i d e , 8 . 5 0 7 
d i c h r o m a t e , 8 . 6 0 7 
d i i o d i d e , 8 . 5 0 7 
f U i o s i l i c a t e , 8 . 5 0 7 
n i t r a t o c h l o r o a u r a t e , 8 . 5 0 7 
n i t r a t o c h l o r o p l a t i n a t e , 8 . 5 0 7 
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C o b a l t i c n i t r i t o p e n t a m m i n e s u l p h a t o i o -
d i d e , 8 . 5 0 7 

s u l p h a t o p e r i o d i d e , 8 . 5 0 7 
t e t r a n i t r i t o d i a m m i n o e o b a l t i a t e , 

8 . 5 0 6 
n i t r i t o p e n t a m n a i n e s , 8 . 5 0 6 ; 1 4 . 6 9 6 
n i t r i t o p e n t a m r n i n o a n i i d o s u l p h o n a t e , 

8 . 5 0 7 
n i t r i t o p e n t a m m i n o c h r o m a t e , 1 1 . 3 1 1 
n i t r i t o p e n t a m r n i n a d i c l i l o r i d e , 8- 5 0 6 
n i t r i t o p e n t a m m i n o d i c h r o T r i a t o , 1 1 . 3 4 4 
n i t r i t o p e n t a r n r n i n o d i n i t r a t e , 8 . 5()7 
n i t r i t o p e n t a r n r r i i n o d i n i t r i t e , 8 . 5 0 6 
n i t r i t o p e n t a m m i n o h y d r o s u l p h a t e , 8 . 

5 0 6 
n i t r i t o p e n t a i n r n i n o n i t r i l o t r i s i i l p h o -

n a t e , 8 . 6 8 2 
n i t r i t o p o n t a r n m i n o n i t r i t e , 8 . 5 0 6 
n i t r i t o p e n t a m m i n o s e l e n a t e , 8 . 5 0 6 ; 1 0 . 

8 8 6 
r n t r i t o p e n t a m m i n o s u l p h a t e , 8 . 5 0 6 

• n i t r i t o p e n t a i n r n i n o t h i o f e r r o c y a n i d e , 8 . 
5 0 7 

n i t r i t o p e n t a m m i n o t h i o o x a l a t e , 8 . 5 0 7 
n i t r i t o p e n t a r n i n i n o t h i o s u l p h a t e , 8 . 

5 0 7 ; 1 0 . 5 5 7 
n i t r i t o p y r i d i n e t r i a m m i n e s , 1 4 . 6 9 6 
n i t r i t o s u l p h i t o t e t r a m r n i n e , 8 . 5 0 8 ; 1 0 . 

3 1 7 
c t t f - n i t r i t o t e t r a r n n i i n o d i c h r o r n a t e , 1 1 . 

3 4 4 
n i t r i t o t h i o c y a n a t o d i e t h y Id i a m m i n o -

c h l o r i d e , 8 . 5 0 8 
n i t r i t o t h i o c y a n a t o d i e t h y l e r i e c l i a r n i n e s , 

8 . 5 0 8 
n i t r i t o t h i o c y a n a t o t e t r a i i i i n i n e s , 8 . 5 0 8 
n i t r i t o t r i s u l p h o n a t o , 8 . 5 0 7 
n i t r i t o x a l a t o t r i a m i n i n e , 8 . 5 0 9 
n i t r o h y d r o x y t o t r a m m i n e s , 1 4 . 7 0 2 

— n i t r o p o n t a r m n i n o s , 1 4 . 6 9 6 
n i t r o p e n t a m m i r i o f l u o s i l i c a t o , 6 . 9 5 7 
7 > - n i t r o p h o n o l a t o a q u o b i s e t h y l e n e d i -

aminoH, 1 4 . 6 9 7 
n i t r o s o p t m t a i n r i i i n o s , 1 4 . 6 9 5 
o c t a m m i n o c h l o r i d e , 1 4 . 6 5 5 
o c t a m m i i i o c h r o m a t o , 1 1 . 311 

d e c a h y d r a t e , 1 1 . 3 1 1 
t e t r a h y d r a t e , 1 1 . 3 1 1 

o r t h o p h o s p h a t o p e n t a m m i n o p h o s -
p h a t e , 1 4 . 8 5 6 

o x a l a t o a q u o t r i a m m i n e s , 1 4 . 7 0 4 
o x a l a t o b i s d i a m i n o p e n t a n e s , 1 4 . 7 0 4 
o x a l a t o b i s d i n i t r o b i s d i a m r a i n o c o b a l t -

a t e , 1 4 . 7 0 7 
o x a l a t o b i s e t h y l e n e d i a m i n e s , 1 4 . 7 0 4 

•— o x a l a t o c h l o r o a q u o t r i a m m i n e , 1 4 . 7 0 5 
o x a l a t o d i e t h y l e n e d i a m i n o s e l e r i a t e , 1 0 . 

8 8 6 
o x a l a t o p o n t a m m i n e s , 1 4 . 6 9 8 
o x a l a t o p e n t a m m i n o h y d r o s e l e n a t e , 1 0 . 

8 8 6 
o x a l a t o p e n t a m r a i n o n i t r i t e , 8 . 5 0 6 
o x a l a t o p o n t a m m i n o s e l e n a t e , 1 0 . 8 8 6 
o x a l a t o t e t r a m m i n e s , 1 4 . 7 0 4 

• o x a l a t o t e t r a m m i n o s e l e n a t e , 1 0 . 8 8 6 
o x i d e , 1 4 . 5 8 4 , 5 8 6 , 5 8 9 

c o l l o i d a l , 1 4 . 5 8 4 
d i h y d r a t e , 1 4 . 5 8 9 
h e m i h y d r a t e , 1 4 . 5 8 9 

• h y d r a t e d p r o p e r t i e s , 1 4 . 5 9 0 
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C o b a l t i c o x i d e h y d r a t e s , 1 4 . 5 8 4 , 5 8 6 
m o n o h y d r a t e , 1 4 . 5 8 9 
t r i h y d r a t e , 1 4 . 5 8 9 
t r i t a d i h y d r a t e , 1 4 . 5 8 9 
t r i t a p e n t a h y d r a t e , 1 4 . 5 8 9 

o x o b i s i m i d o b i s o c t a r n m i n o o t a c h l o r i d e , 
8 . 2 7 3 

o x o b i s i m i d o b i s o c t a m r n i r x o t o t r a s u l -
p h a t e , 8 . 2 7 3 

o x o b i s i i n i d o b i s o c t o a r a m i n o c t a r i i t r a t e , 
8 . 2 7 3 

o x o b i s i m i d o c t a m m i n o c t a b r o m i d e , 8 . 
2 7 3 

o z o i m i d o h e x a m m i n ohy<Irotri o h l o r i d e , 
8 . 2 7 4 

o z o i m i d o h o x a r n m i n o t r i n i t r a t e , 8 . 2 7 4 
o z o t r i m i d o - s a l t s , 1 4 . 7 1 0 
p a s o n o l o b i s e t h y l e n e d i a m i r i e s , 1 4 . 6 9 7 
p e n t a h y d r a t e d t r i o x o - o c t a m m i n o d i -

c h l o r i d o , 1 4 . 6 7 4 
• • p e n t a m m i n e s , 1 4 . 6 9 3 

p o n t a m r n i n o p a r a i n o l y b d a t o , 1 1 . 5 8 7 
p e n t a m m i i i o s v i l p h i t o , IO. 3 1 4 
p e n t a m m i n o t r i s u l p h i t e , 1 0 . 3 1 5 
p e n t a m m i n o t r i t o r o d e c a v a n a d a t e , 9 . 791 
p e r o x o - d e c a m m i n o ( f h l o r o s u l p h a t o , 1 4 . 

8 0 4 
d o c a m m i n o c h l o r o t o t r a n i t r a t e , 

1 4 . 8 4 3 , 8 4 4 
— d e c a m m i n o d i s u l p h a t e , 1 4 . 8 0 3 

_ _ t e t r a h y d r a t e , 1 4 . 8 0 3 
— t r i h y d r a t e , 1 4 . 8 0 3 

t l e c a m t n i n o h o m i p e n t a s i i l p l i a t e , 
1 4 . 8 0 3 

d e c a m m i n o h v d r o c h l o r o n i t r a t o , 
1 4 . 8 4 3 

d e o a m m i n o h v d r o e h l o r o s u l p h a t e , 
1 4 . 8 0 3 

- - - d e c a r r i T i i i n o h y d r o n i t r a t o , 1 4 . 8 4 3 
d e c a m m i n o h y d r o H u l p h a t o , 1 4 . 8 0 3 

— m o n o h y d r a t e , 1 4 . 8 0 3 
_— _____ p e n t a h y d r a t o , 1 4 . 8 0 3 

d e n a m m i n o h y d r o s u l i > l i a t o m t r a t o , 
1 4 . 8 4 3 

d e c a m m i n o i o d i d e , 1 4 . 7 4 8 
d e c a m m i n o t i i t r a t o d i s u l p h a t o , 1 4 . 

8 4 4 
d e c a m m i n o p e n t a c h l o n d e , 1 4 . 6 7 3 
d o c a m m i n o p e n t a n i t r a t e , 1 4 . 8 4 3 
d e c a m m i n o s \ x l p h a t o d i h y d r o s u l -

p h a t o , 1 4 . 8 0 4 
d e c a m m i n o s u l p h a t o m o n o h y d r o -

s u l p h a t e , 1 4 . 8 0 4 
d e c a m m i n o t e t r a c h l o r i d e , 1 4 . 6 7 3 
d e c a m m i n o t r i c h l o r o d i n i t r a t e , 1 4 . 

8 4 4 
— p h e n a n t h r o l i n e b i s e t h y l e n o d i a m i n o -

o h l o r o s u l p h a t e , 1 4 . 7 9 3 
— a - p h e n a n t h r o l i n e b i s o t h y l e n G d i a i n i n e -

i o d i d e , 1 4 . 7 4 5 
d o x t r o - s a l t , 1 4 . 7 4 5 
l i e v o - s a l t , 1 4 . 7 4 5 

— p h e n a n t h r o l i n e b i s e t h y l e n e d i a m i n e s u l -
p h a t e , 1 4 . 7 9 2 

— p h o s p h a t e , 1 4 . 8 5 6 
— p h o s p h a t o p e n t a m n i i n o , 1 4 . 6 9 9 , 8 5 6 
— p h o s p h a t o p e n t a m m i n o c l i l o r i d e , 1 4 . 8 5 7 
— p h o s p h a t o p e n t a m m i n o d i h y d r o p h o s -

p h a t e , 1 4 . 8 5 7 
d i h y d r a t e , 1 4 . 8 5 8 
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Coba l t i c p h o s p h a t o t e t r a r n m i n e , 14. 705, 856 
p h t h a l a t o b i s e t h y l e n e d i a m i n e s , 14 . 704 
p h t h a l a t o b i s p e n t a m m i n e s , 14. 699 
p h t h a l a t o p e n t a m m i n o s , 14. 698 
p i c r a t o a q u o b i s e t h y l e n e d i a m i n e s , 

697 
p i c r a t o p e n t a m m i n e s , 14 . 697 
p l a t i n i c h e x a m m i n o c o s i t u n g s t a t e , 1 1 . 

803 
p o t a s s i u m c a r b o n a t e , 14 . 815 

d e c a m o l y b d a t e , 1 1 . 574, 598 
d is i lver h e x a n i t r i t e , 8 . 504 
d i s u l p h a t e , 14. 789 
d o d e c a m o l y b d a t e , 1 1 . 574 
h e x a m m i n o c h l o r o d i p e r m a n g a -

r ia te , 12 . 336 
h e x a m m i n o s u l p h a t e , 14 . 791 
n i t r i t e , 8. 502 
o x y o c t o n i t r i t e , 8. 502 
s u l p h i t e , 10. 315 

p ra seo - sa l t s , 14. 688, 699, 70O 
— praseoch lo r ide , 14. 729 

p r o p i o n a t o p e n t a m m i n . e s , 14 . 697 
p r o p i o n y l a c e t o n a t o b i s e t h y l e n e d i -

a m i n e s , 14. 697 
p r o p y l e n o d i a m i n o b i s e t h y l e n e d i a m i n e -

iod ide , 14. 745 
— dox t ro - sa l t , 14. 745 
— — p u r p u r e o - s a l t s , 14. 688, 696 
— —— p y r i d i n e b i s e t h y l e n e d i a m i n e a m m i n o -

b r o m i d e , 14 . 722 
pyr id ineb i se thy lened iamineaxnrn ino-

chlor ido , 14. 659 
—- py r id inob i so thy loned iamineammir io -

iodido, 14. 745 
p y r i d i n e b i s o t h y l e n o d i a m i n e a m r n i n o n i -

t r a t o , 14 . 833 
— — p y r o p h o s p h a t o p e n tarn m i n e s , 14. 699 

q u i n q u i e s b e n z i d i n o p y r i d i n o h y d r o x y -
b r o m o s t a n n a t e , 14. 722 

— - r h o d i u m t n s e t h y l o n e d i a m i n o b r o m i d e , 
15 . 58O 

t r i s e t h y l e n e d i a m i n o c h l o r i d e , 1 5 . 
576 

— t r i s o t h y l e n e d i a m m i n o i o d i d e , 15 . 
582 

roseo-sa l t s , 14 . 692, 693 
r o s e o b r o m i d e , 14. 722 
roseochlor ide , 14. 659 
r o s e o t o t r a m m i n e sa l t s , 14. 693 
r u b i d i u m d i s u l p h a t e , 14 . 789 

— — h e x a n i t r i t e , 8. 503 
s i lver h e x a n i t r i t e s , 8. 504 

s a l i cya tob i s e thy l enod i amines , 14. 705 
s a l i c y l a t o t e t r a m m i n e s , 14. 704 
sa l t s , 1 1 . 602 ; 14. 593 
se l ena te , 10. 882 
s e l e n a t o a q u o t e t r a m m i n e s , 14. 698 
s e l e n a t o p e n t a m r n i n e s , 14. 698 
s e l e n a t o p e n t a m m i n o b r o m i d e , 10. 886 
s e l e n a t o p e n t a m m i n o c h l o r o p l a t i n a t e , 

10. 886 
s e l e n a t o p e n t a m m i n o h y d r o s e l e n a t e , 10 . 

886 
s e l e n a t o p e n t a m m i n o n i t r a t e , 10 . 886 
s e l e n a t o p e n t a m m i n o s e l e n a t e , 10 . 886 
s e l e n a t o p e n t a m r n i n o s u l p h a t e , 10 . 886 
s e l e n i t o p e n t a m m i n o s e l e n i t e , 10 . 841 
s e x i e s e t h y l e n e d i a m i n e b i s t r i a m i n o t r i -

e t h y l a m i n e e n n e a c h l o r i d e , 14 . 659 

Coba l t i c s i l icon h e x a m m i n o f l u o r i d e , 14 . 6IO 
s i lver e a r b o n a t o b i s e t h y l e n e d i a r n i n e -

iodide, 14. 819 
— d i c h l o r o a q u o t r i a m m i n o s u l p h a t e , 

14 . 802 
— _ d i c h l o r o b i s e t h y l e n e d i a m i n e s u l -

p h a t e , 14. 802 
d i c h l o r o b i s p r o p y l e n e d i a m i n e s u l -

p h a t o n i t r a t e , 14. 841 
d i c h l o r o t e t r a m m i n o s u l p h a t e , 14 . 

8Ol 
h e x a n i t r i t e , 8 . 604 
/x - imino-pe roxo-qua te ro thy lene -

d i a m i n e n i t r a t e , 14 . 846 
n i t r i t o p e n t a m m i n o t r i n i t r i t e , 8 . 

506 
o x y h e x a n i t r i t e , 8. 504 
t r i s e t h y l e n e d i a m i n e i o d i d e , 14 . 

744 
s o d i u m a q u o p e n t a m m i n o p y r o p h o s -

p h a t e , 14. 858 
a q u o p e n t a m m i n o t r i s u l i > h i t e , IO . 

316 
d i p o t a s s i u m n i t r i t e , 8 . 504 
h e x a m m i n o h e x a s u l p h i t e , 10. 318 
h o x a m m i n o h y p o p h o s p h a t e , 8. 

939 
h e x a m m i n o p y r o p h o s p h a t e , 14 . 

858 
h e x a n i t r i t e , 8. 503 

— — o c t a m m i n o h e x a s u l p h i t e , 10 . 318 
- — o x y o c t o n i t r i t e , 8. 502 
— p e n t a m m i n o t r i s u l p h i t e , 10 . 315 

p e r c a r b o n a t e , 14. 82O 
. _ _ p y r o p h o s p h a t o p e n t a m m i n o -

c o b a l t a t e , 14. 859 
s u l p h i t e , 10. 315 

. s u l p h i t o p e n t a m m i n o t r i s x i l p h i t e , 
10. 316 

t r i s e t h y l e n e d i a m i n e h e p t a c h l o -
r i de , 14 . 657 

s t a n n i c d i c h l o r o b i s e t h y l e n e d i a m i n e -
b r o m i d e , 14. 729 

d i c h l o r o b i s e t h y l e n e d i a m i n e e h l o -
r ide , 14. 67O 

s t a n n o u s b i s p r o p y l o n e d i a m i n e d i a m m i -
n o h o p t a c h l o r i d e , 14 . 659 

oh lo ropyr id ineb i se thy loned i -
aminoch lo r ide , 14. 666 

d i ch lo rob i s e thy l ened i amino -
ch lor ide , 14 . 67O 

__—__ h e x a m m i n o d e c a c h l o r i d e , 14 . 656 
d e c a h y d r a t e , 14. 6.56 
o c t o h y d r a t e , 14. 656 

h e x a m m i n o i o d i d e , 14. 743 
s t r o n t i u m d o d e c a n i t r i t e , 8 . 504 

o x y o c t o n i t r i t e , 8. 504 
s u c c i n a t o b i s e t h y l e n e d i a m i n e s , 14. 704 
s u c c i n a t o b i s e t h y l e n e d i a m i n o b r o m i d e , 

14. 722 
s u c c i n a t o b i s e t h y l e n e d i a m i n o n i t r a t e , 

14 . 833 
s u l p h a t e , 14. 787 

_ c o m p l e x sa l t s , 14. 787 
s u l p h a t o - / x - a m i n o - o c t a m m i n o b r o m i d e , 

14 . 804 
o c t a m m i n o c h l o r i d e , 14 . 804 
o c t a m m i n o d i c h l o r o n i t r a t e , . 1 4 . 

845 
. o o t a m m i n o h y d r o s u l p h a t e , 14. 804 

propionatopentammin.es
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C o b a l t i c 8 u l p h a t o - / i - a m i n o - o c t a m m i n o -

i o d i d e , 1 4 . 8 0 4 
o c t a m m i n o n i t r a t e , 1 4 . 8 4 5 
q u a t e r e t h y l o n e d i a m i n e b r o m i d e , 

1 4 . 8 0 4 
q - u a t e r e t h y l e n e d i a m i n e n i t r a t e , 

1 4 . 8 4 5 
B u l p h a t o c u j u o t e t r a m m i n e s , 1 4 . 6 9 8 
s u l p h a t o a q u o t e t r a m m i n o h y d r o s u l -

p h a t e , 1 4 . 80O 
s u l p h a t o a q u o t e t r a m r n i n o s u l p h a t e , 1 4 . 

8OO 
d i a l c o h l a t e , 1 4 . 80O 
d i h y d r a t e , 1 4 . 80O 
t e t r a h y d r a t e , 1 4 . 8 0 0 

s u l p h a t o a q u o t r i a m m i n o n i t r a t e , 1 4 . 84O 
s u l p h a t o b i s d i u i t r i t o b i s t r i a r n r n i n e , 8 . 

5 0 9 
s u l j j h a t o b i s e t h y l o n e d i a m i n e h r o m i d e , 

1 4 . 8 0 3 
s u l p h a t o b i s o t h y l o n e d i a m i n e s , 1 4 . 7 0 3 
B u l p h a t o d i a q u o t r i a m m i n e B , 1 4 . 6 9 8 
s u l p h a t o d i a q u o t r i a m m i n o s u l p h a t e , 1 4 . 

8Ol 
s u l p h a t o i i r i i d o c t a r n r n m o d i o h l o r i d e , 8 . 

2 7 3 
s u l p h a t o i m i d o c t a m m i n o d i r i i t r a t e , 8 . 

2 7 3 
s u l j > h a t o i m i n o - o c t a m m i r x o n i t r a t e , 1 4 . 

8 4 4 
s u l p h a t o p e n t a m m i n e s , 1 4 . 6 9 8 
s u l p h a t o p e n t a m m i n o b r o m i d e , 1 4 . 80O 
s u l p h a t o p e n t a m m i n o b r o m o i r i d a t e , 1 5 . 

7 7 6 
s u l p h a t o p e n t a m m i n o c a r b o n a t e , 1 4 . 8 1 6 
s u l p h a t o p e n t a m m i n o c h l o r i d e , 1 4 . 80O 
s u l p h a t o p e n t a m m i n o h y d r o s u l p h a t e , 

1 4 . 7 9 9 
d i h y d r a t e , 1 4 . 8 0 0 

s u l p h a t o p e n t a i n r n i i i o i o d i d o , 1 4 . 8 0 0 
s u l p h a t o p e n t a m m i n o n i t r i t e , 8 . 5 0 6 
s u l p h a t o p e n t a m i n i n o s e l e r i a t e , 1 0 . 8 8 6 

— s u l p h a t o p o z i t a r n m i i i o s u l p h a t e , 1 4 . 7 9 9 
s u l p h a t o p e n t a m r n i n o s u l p h a t o b r o r t i o -

i r i d a t o , 1 5 . 7 7 6 
— s u l p h a t o p u r p u r e o - s a l t s , 1 4 . 6 9 8 
- —— s u l p h a t o t e t r a m m i n o r i i t r a t o , 1 4 . 84O 

s u l p h i d e , 1 4 . 7 5 5 
s u l p h i t e , 1 0 . 3 1 4 
s u l p h i t o a q u o t e t r a m m i n e s , 1 4 . 6 9 8 
s u l p h i t o a q u o t r i a m m i n o s , 1 4 . 7 0 3 
H u l p h i t o b i s e t h y l e x i e d i a m i n e s , 1 4 . 7 0 3 
s u l p h i t o h y d r o x y t e t r a m m i i i o , 1 4 . 7 0 5 

—-— s u l p h i t o n i t r o t e t r a m m i n e , 1 4 . 7 0 5 
— s u l p h i t o p e n t a m m i n e s , 1 0 . 3 1 6 ; 1 4 . 

6 9 8 
s u l p h i t o p e n t a m m i n o b r o m i d e , 1 0 . 3 1 6 
s u l p h i t o p e n t a r n m i n o c h l o r i d e , 1 0 . 3 1 5 , 

3 1 6 
s u l p h i t o p e n t a m r n i n o h y d r o c h l o r i d e , 1 0 . 

3 1 6 
s u l p h i t o p e n t a m m i n o n i t r a t e , 1 0 . 3 1 6 
s u l p h i t o p e n t a m m i n o s u l p h i t e , 1 0 . 3 1 6 
s u l p h i t o p e n t a m m i n o t h i o s u l p h a t e , 1 0 . 

3 1 6 , 5 5 7 
s u l p h o a c e t a t o b i s e t h y l e n e d i a m i n o s , 1 4 . 

7 0 5 
s u l p h o a c e t a t o p e n t a m m i n e s , 1 4 . 6 9 8 
o - s u l p h o b e n z o a t o b i s e t h y l e n e d i a m i n e s , 

1 4 . 7 0 5 

C o b a l t i c s u l p h o d i a c e t a t o b i s o t h y l e n e d i a -
m i n e c h l o r i d e , 1 4 . 6 7 1 

s u l p h o d i t h i o e a r b o n a t o h e x a r n m i n c s 1 4 . 
8 1 9 

s u l p h o n y l d i a c e t a t o b i s e t h y l e i i e d i -
a m i n e s , 1 4 . 7 0 5 

t a r t a r t o p e n t a m m i n o n i t r a t e , 1 4 . 8 3 9 
t e t r a b r o r x i o - / x , - a r n i n o - h e x a r n m i n o b r o -

m i d e , 1 4 . 7 3 2 
h e x a m m i n o n i t r a t e , 1 4 . 8 4 5 

t e t r a c h l o r o - / i - a m i n o h e x a m m i n o c h l o -
r i d e , 1 4 . 6 7 4 

t e t r a m m i n e s , 1 4 . 6 9 9 
— „ — t e t r a m m i n o c h l o r o s u l p h i t e , 1 0 . 3 1 5 

t e t r a m m i n o d i a q u o f l u o s i l i c a t e , 6 . 9 5 8 
t e t r a r n r n i n o t e t r e r o s i l i c a t o h y d r o x i d e , 

6 . 9 3 2 
t e t r a m m i n o t r i s u l i > h i t e , 1 0 . 3 1 5 
t e t r a m m i n o t r i t e r o s i l i c a t o T T i e t a s i l i t ; a t o , 

6 . 9 3 2 
t e t r a n i t r o b i s - p - t o l u i d i r i e o o b a l t a t e s , 1 4 . 

7 0 7 
t e t r a n i t r o d i a r n r n i n o c o b a l t a t o s , 1 4 . 

7 0 6 
t e t r a q u o d i a m m i n e s , 1 4 . 6 9 3 
t e t r a q u o d i a i T i m i n o e h l o r i d e , 1 4 . 6 6 2 
t e t r a q u o d i a m m i n o n i t r a t o , 1 4 . 8 3 5 
t e t r a t h i o f i y a n a t o d i a m m i n o c h r o m a t e s , 

1 1 . 3 1 1 
t e t r e r o s i l i c a t e , 6 . 9 3 2 
t o t r o l - d i a q u o q u a t e r e t h y I o n c d i a m i n e -

e h l o r o p l a t i u a t e , 1 6 . 3 3 2 
- t o t r o l - q u a t o r o t h y l o n e d i a i r i i i i o c h l o r i d e , 

1 4 . 6 8 0 
t h a l l i u m h e x a m m i n o s u l p h a t e , 1 4 . 7 9 1 

_ . h e x a n i t r i t e , 8 . 5 0 5 
s i l v e r h e x a n i t r i t e s , 8- 5()4 

t h i o c a r b i m i d o p e n t a m m i r i o s o l e n a t e , 1 0 . 
8 8 6 

t h i o c a r b o n a t e s , 1 4 . 7 1 0 
t h i o o y a n a t o p e n t a m m i n o m o l y b d a t e , 

1 1 . 5 7 5 
t l i i o s u l p h a t o b i s o t h y l e n e d i a m i n o s , 1 4 . 

7 0 3 
t h i o s u l p h a t o p e n t a m m i n e s , 1 4 . 6 9 8 
t h i o s u l p h a t o p o n t a i T i T T u n o b r o m i d e , 1 0 . 

5 5 7 
t h i o s u l p h a t o i > e n t a m m i n o c l i l o r i d e , 1 0 . 

5 5 7 
t h i o s u l p h a t o p e n t a m m i n o f h r o m a t e , 1 0 . 

5 5 7 ; 1 1 . 3 1 1 
• t h i o s v i l p h a t o p o n t a m m i n o d i t h i o n a t e , 

1 0 . 5 5 7 
t h i o s u l p h a t o p e n t a i r i T T i i n o i o d i d o , 1 0 . 5 5 7 
t l i i o s u l p h a t o p e n t a m m i n o n i t r a t e , 1 0 . 

5 5 7 
t h i o s u l p h a t o p e n t a i n m i r i o t h i o s u l p h a t o , 

IO. 5 5 7 
t r i a m m i n e s , 1 4 . 7 0 6 
t r i a q u o t r i a i n m i n e s , 1 4 . 6 9 3 
c * * - t r i a q u o t r i a m m i n o c h l o r i d e , 1 4 . 6 6 2 
£ r a w * - t r i a q u o t r i a m m m o e h l o r i d o , 1 4 . 

6 6 2 
t r i a q u o t r i a r n r n i n o c h l o r o p l a t i r i a t e , 1 6 . 

3 3 2 
t r i a q u o t r i a m m i n o n i t r a t e , 1 4 . 8 3 5 

— t r i b r o m o t r i a m m i n e , 1 4 . 7 3 1 
t r i o a r b o n a t o h e x a m m i n o , 1 4 . 8 1 9 
t r i c h l o r o - ^ - a m i n o - h e x a m m i n o c h l o r i d e , 

1 4 . 6 7 2 
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C o foal t i c t r i c h l o r o a q u o -/x - h e x a m m i n o d i -
c h l o r i d e , 1 4 . 6 7 4 

t n c h l o r o h y d r o x y - p e r o x o - h e x a m m i n o -
c h l o r i d e , 1 4 . 6 7 3 

h e x a m m i n o n i t r a t e , 1 4 . 8 4 4 
t r i o h l o r o n i t r a t e - / z - a n 3 i n o - h e x a n i x n i n o -

n i t r a t e , 1 4 . 8 4 5 
t r i c h l o r o t r i a m m i n e , 1 4 . 6 7 1 
t r i c l i r o m a t o t e t r a m m i n o , 1 1 . 3 1 2 

— t r i e i B - c y c l o p o n t a n e d i a r n i n o c h l o r i d e , 
1 4 . 6 5 8 

_ — t e t r a h y d r a t e , 1 4 . 6 5 8 
_ t r i h y d r a t e , 1 4 . 6 5 8 
— t r i e t h y l e n e d i a m i n o t r i h y d r o s e l e n a t o , 

1 0 . 8 8 6 
t r i n i t r a t o t r i a m m i n e , 1 4 . 8 4 3 
t r i n i t r i t o e t h y l e n e d i a m . i n a i n m . i i i e , 8 . 5 0 9 

— — t r i n i t r i t o t r i a m m i n e , 8 . 6 0 8 
t r i o l - h e x a m m i n o b r o m i d e , 1 4 . 7 3 3 

h e x a m m i n o c h l o r i d o , 1 4 . 6 7 8 
. . . . h e x a m m i n o n i t r a t e , 1 4 . 8 4 7 

_ _ d i h y d r a t e , 1 4 . 8 4 7 
__ h e x a m m i n o s u l p h a t e , 1 4 . 8 0 5 

s e x i e s h e n z y l a m i n e c h l o r i d e , 1 4 . 
6 7 9 

—— - t r i s f o u t y l e n e d i a m i n e i o d i d e , 1 4 . 7 4 4 
t r i s h u t y l e n e d i a m i n e s , 1 4 . 6 9 2 

— - — t r i s b u t y l e n e d i a m i n o b r o m i d e , 1 4 . 7 2 2 
— - t r i s c h r o i n a t o b i s t e t r a m m i n o s , 1 4 . 7 0 5 

£ r a r i » - t r i s c y c l o p e n t a n e d i a r n i n e n i t r a t e , 
1 4 . 8 3 3 

d e x t r o - s a l t , 1 4 . 8 3 3 
l a c v o - s a l t , 1 4 . 8 3 3 
t e t r a h y d r a t e , 1 4 . 8 3 3 
t r i h y d r a t o , 1 4 . 8 3 3 

t r i s f y t - l o p e n t a n e d i a m i n e s , 1 4 . 6 9 2 
t r i s d i a m i n o p e n t a n o n i t r a t e , 1 4 . 8 3 3 
t n s d i a m i n o p o n t a n e s , 1 4 . 6 9 2 
t r i s d i a m i n o p o n t a n o f o r o m i d e , 1 4 . 7 2 2 
t r i s d i a m i n o p e n t a n o c h l o r i d e , 1 4 . 6 5 9 

•— t r i n d i a m i n o p e n t a n o i o d i d c , 1 4 . 7 4 5 
t r i t a o t h y l a n e d i a m i n e h r o m i d e , 1 4 . 7 2 1 
t r i s e t h y l e n e d i a m i n e c h l o r i d e , 1 4 . 3 5 6 

_ m o n o h y d r a t e , 1 4 . 6 5 7 
t r i h y d r a t o , 1 4 . 6 5 6 

t r i s e t h y l e n e d i a m i n e o h l o r o i o d o m e r -
o u r a t e , 1 4 . 7 4 4 

t r i s e t h y l e n o d i a m i n e c h l o x ' o p l a t i n a t e , 
1 6 . 3 3 2 

t r i s e t h y l e n e d i a m i n e c h l o r o p l a t i n i t e , 1 6 . 
2 8 5 

t r i s o t h y l e n e d i a m i n e c h l o r o s i x l p h a t e , 1 4 . 
7 9 2 

t r i s e t h y l e n e d i a m i n o h e p t a i o d i d e , 1 4 . 
7 4 4 

t r i s e t h y l e n e d i a m i n o h y d r o s u i p h a t o , 1 4 . 
7 9 2 

t r i s e t h y l o n e d i a m i n e h y d r o x i d e , 1 4 . 5 9 5 
__ — t r i s e t h y l e n e d i a m i n e i o d i d e , 1 4 . 7 4 4 

m o n o h y d r a t e , 1 4 . 7 4 4 
t r i s e t h y l e n e d i a m i n e i o d o m e r c u r a t e , 1 4 . 

7 4 4 
d e x t r o - s a l t , 1 4 . 7 4 4 
l e e v o - s a l t , 1 4 . 7 4 4 

• t r i s e t h y l e n e d i a m i n e n i t r a t e , 1 4 . 8 3 2 
t r i s e t h y l e n e d i a m i n e s , 1 4 . 6 9 1 
t r i s e t h y l e n e d i a m i n e s u l p h a t e , 1 4 . 7 9 2 
t r i s e t h y l e n e d i a m i n e s u l p h a t o h y d r o s u l -

p h a t e , 1 4 . 7 9 2 
t r i s e t h y l e n e d i a m i n o f l u o r i d e , 1 4 . 6 IO 

Cofoalt ic t r i s e t h y l e n e d i a m i n o s e l e n a t e , 1 0 . 
8 8 6 

t r i s e t h y l e n e d i a m m i n o c h l o r o i r i d a t e , 1 5 . 
7 7 2 

t r i s e t h y l e n e d i a m m i n o t h i o s u l p h a t e , 1 0 . 
5 5 7 

t r i s p h e n y l e n e d i a m i n e c h l o r i d e , 1 4 . 7 2 2 
t r i s p h e n y l e n e d i a m i n e s , 1 4 . 6 9 2 
t r i s p r o p y l e n e d i a m i n e f o r o n i d o , 1 4 . 7 2 2 

d e x t r o - s a l t , 1 4 . 7 2 2 
h e v o - s a l t , 1 4 . 7 2 2 

t r i s p r o p y l e n e d i a m i n e h y d r o x i d e , 1 4 . 5 9 5 
t r i s p r o p y l e n e d i a m i n e i o d i d e , 1 4 . 7 4 4 

l a e v o - s a l t , 1 4 . 7 4 4 
t r i s p r o p y l e n e d i a m i n e n i t r a t e , 1 4 . 8 3 3 
t r i s p r o p y l e n e d i a m i n e s , 1 4 . 6 9 2 
t r i s p r o p y l e n e d i a m i n o c h l o r i d e , 1 4 . 6 5 8 
t r i s t r i - a m i n o p r o p a n e c h l o r i d e , 1 4 . 6 5 8 

d e x t r o - s a l t , 1 4 . 6 5 8 
• t r i s u l p h i t o t r i a m m i n o c o f o a l t a t e , 1 0 . 

3 1 8 
t r i t r a n s - c y c l o p e n t a n e d i a m i n o c h l o r i d e , 

1 4 . 6 5 8 
—— t e t r a h y d r a t e , 1 4 . 6 5 8 

t r i h y d r a t e , 1 4 . 6 5 8 
t i m g s t y l h e x a r n m i n o f l u o r i d e , 1 4 . 61O 
u r a n y l h e x a m m i n o f l u o r i d e , 1 4 . 7IO 
v a n a d y l h e x a m m i n o f l u o r i d e , 1 4 . 6 I O 
v i o l o o - s a l t , 1 4 . 6 9 9 , 7 0 0 
x a n t h o - s a l t s , 1 4 . 6 9 6 
x a n t h o f l u o s i l i c a t e , 6 . 9 5 7 
z i n c a q u o p e n t a m m i n o b r o m i d e , 1 4 . 7 2 3 

_ a q i i o p e n t a m m i n o i o d i d e , 1 4 . 7 4 5 
— — a q u o p e n t a m m i n o p e n t a o h l o r i d e , 

1 4 . 6 6 1 
c h l o r o p y r i d i n o h i s o t h y l e n o d i -

a m i n e c h l o r i d o , 1 4 . 6 6 6 
— h e x a m m i n o i o d i d e , 1 4 . 7 4 3 

_. — h e x a m m i n o p e n t a c h l o r i d e , 1 4 . 
6 5 6 

— o x y t r i n i t r i t e , 8 . 5 0 4 
(di )c*ofoaltio / x - a m i d o h y d r o x y o o t a m m i n o s e -

l e n a t e , 1 0 . 8 8 7 
/ M - a m i d o n i t r i t o - o o t a m m i n o s e l e n a t e , 1 0 . 

8 8 7 
• / i - a m i d o p e r o x y o c t a m m i n o s e l e n a t e , 1 0 . 

8 8 7 
/ z - a m i d o s e l e n a t o - o c t a m m i n o h y d r o s u l -

p h a t e , 1 0 . 8 8 6 
p.- a m i d o s v i l p h a t o - o c t a m m i n o h y d r o -

s o l o n a t e , 1 0 . 8 8 7 
d i h y d r o x y o o t a m m i n o s e l e n a t e , 1 0 . 8 8 7 
/ x - n i t r i t o d i h y d r o x y h e x a m m i n o s o l e -

n a t e , 1 0 . 8 8 7 
t e t r a n i t r i t o - / x - s e l e n a t o h e x a m m i n e , 1 0 . 

8 8 6 
• t r i h y d r o x y h e x a m m i n o s e l e n a t e , 1 0 . 

8 8 7 
( t e t r a )c ofoal t i c h e x a h y d r o x y d o d e c a m m i n o -

s e l e n a t e , 1 0 . 8 8 7 
C o f o a l t i d i c h l o r o a q n o t r i a m m i n e t e t r a n i t r i t o -

d i a m m i n o c o f o a l t i a t e , 8 . 5 I O 
Cofoa l t i f erous m a n g a n e s e o r e , 1 5 . 9 
C o b a l t i h e x a m m i n e t e t r a n i t r i t o d i a m m i n o -

c o b a l t i a t e , 8 . 5 1 0 
C o b a l t i n e , 0 . 3 0 8 
C o b a l t m i t r a t o p e n t a m m i n e t e t r a n i t r i t o d i -

a m m i n o c o b a l t i a t e , 8 . 5 1 0 
C o b a l t i n i t r i t o a q u o t e t r a m m i n e t e t r a n i t r i t o -

d i a m m i n o c o b a l t i a t e , 8 . 5 1 0 

trinitritoethylenediam.inainm.iiie
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C o b a l t i n i t r i t o c h l o r o t e t r a m m i n e d i n i t r i t o d i -
c h l o r o d i a m m i n o c o b a l t i a t e , 8 . 5 IO 

d i n i t r i t o - o x a l a t o d i a m m i n o c o b a l t i a t e s , 
8 . 51O 

C o b a l t i n i t r i t o p e n t a m m i n e t e t r a n i t r i t o d i -
a m r a i n o c o b a l t i a t e , 8 . 5 1 0 

C o b a l t i t e , 9 . 4 , 3 0 8 
X - r a d i o g r a m , 1. 6 4 1 

C o b a l t i t e s , 1 4 . 4 2 4 , 5 9 3 
C o b a l t o c a d a m i t e , Q. 1 8 1 
C o b a l t o c a l c i t e , 8 . 8 1 4 
C o b a l t o m e n i t e , 1 0 . 6 9 4 ; 1 4 . 4 2 4 
C o b a l t o m e n t i t e , IO. 8 4 1 
C o b a l t o s i o n i t r i t e , 8 . 5Ol 

o c t a m m i n o p e n t a B t i l p h i t e , 1 0 . 3 1 5 
o x i d e , 1 4 . 5 5 8 , 5 7 7 
o x y h e x a n i t r i t o d i n i t r i t e , 8 . 5Ol 
o x y n i t r i t o n i t r a t e , 1 4 . 8 3 J 
o x y s u l p h a t e , 1 4 . 7 8 3 
p y r i d i n e , 1 4 . 6 8 2 
s u l p h i d e , 1 4 . 7 5 5 

C o b a l t o n s a c o t y l i d e , 5 . 9 0 2 
a m i d e , 8 . 2 7 3 
a m r n i n o e a r b o n a t o , 1 4 . 8 1 0 
a m m o n i u m a x n m i n o t r i c h l o r i d e , 1 4 . 6 3 7 

.— c a r b o n a t e , 1 4 . 8 1 1 
. . d o d o c a h y d r a t e , 1 4 . 8 1 1 

e n n e a h y d r a t e , 1 4 . 8 1 1 

C o b a l t o n s b r o m i d e d i h y d r a t e , 1 4 . 7 1 2 
• h e m i h e n a h y d r a t e , 1 4 . 7 1 2 

— h e m i h y d r a t e , 1 4 . 7 1 2 
b e x a h y d r a t e , 1 4 . 7 1 2 
m o n o h y d r a t e , 1 4 . 7 1 2 
p e n t a h y d r a t e , 1 4 . 7 1 2 

- - — p r o p e r t i e s , c h e m i c a l , 1 4 . 7 1 4 
p h y s i c a l , 1 4 . 7 1 2 

t o t r a h y d r a t e , 1 4 . 7 1 2 
c a d m i u m c a r b o n a t e s , 1 4 . 8 1 3 

h e x a c h l o r i d e , 1 4 . 6 4 4 
o c t o p y r i d i n o h o x a c h l o r i d e , 1 4 . 

6 4 5 
c a e s i u m c h r o m a t e , 1 1 . 3 1 2 

d i s u l p h a t e , 1 4 . 7 7 8 
h e x a h y d r a t e , 1 4 . 7 7 8 

t e t r a h y d r a t o , 1 4 . 811 
- c h r o m a t e , 1 1 . 3 1 2 

— c o p p e r s u l p h a t e , 1 4 . 7 8 1 
d i a m m i n o m o l y b d a t e , 1 1 . 5 7 4 
d i a m m i n o q u a t e r o c h r o m a t e , 1 1 . 

3 1 2 
— d i c h r o m a t e , 1 1 . 3 4 4 

d i h y d r o p h o s p h a t o , 1 4 . 8 5 3 
d i h y d r o p h o s p h a t o h o m i p e n t a -

m o l y b d a t e , 1 1 . 6 7 0 
d i s u l p h a t e , 1 4 . 7 7 2 
d i s u l p h i t e , 1 0 . 3 1 3 

— f e r r o u s s u l p h a t e , 1 4 . 7 8 3 
__ — _. h e x a m m i n o s e l e n a t e , 1 0 . 8 8 5 

h e x a s u l p h i t o c o b a l t a t e , 1 0 . 3 1 5 
h y d r o c a r b o n a t e , 1 4 . 8 1 1 

h o m i e n n e a h y d r a t e , 1 4 . 8 1 1 
t e t r a h y d r a t e , 1 4 . 8 1 1 

m a g n e s i u m s u l p h a t e , 1 4 . 7 8 1 
m a n g a n o u s s u l p h a t e , 1 4 . 7 8 2 
n i c k e l o u s s u l p h a t e , 1 5 . 4 7 8 
o r t h o p h o s p h a t o , 1 4 . 8 5 2 

d o d e c a h y d r a t o , 1 4 . 8 5 2 
h e x a h y d r a t e , 1 4 . 8 5 2 
m o n o h y d r a t e , 1 4 . 8 5 2 

p a r a m o l y b d a t e , 1 1 . 5 8 7 
p e n t a m o l y b d a t e , 1 1 . 5 9 4 
p h o s p h a t o h e m i p e n t a m o l y b d a t e , 

1 1 . 6 7 0 
s u l p h a t o f l u o b e r y l l a t e , 1 4 . 7 8 1 
t r i c h l o r i d e , 1 4 . 6 3 7 
t r i s u l p h i t e , 1 0 . 3 1 3 
z i n c s u l p h a t e , 1 4 . 7 8 2 

- a q u o d i p y r i d i n e t r i a m m i n e s , 1 4 . 6 9 3 
- a q u o h e m i a m m i n o f l u o r i d e , 1 4 . 6 0 6 
- a q u o m o n a m m i n o f l u o r i d e , 1 4 . 6 0 6 
- a q u o p e n t a m m i n o c h l o r i d e , 1 4 . 63O 

a q u o p e n t a m m i n o f l u o r i d e , 1 4 . 6 0 6 
b a r i u m c h l o r i d e , 1 4 . 6 4 2 
b i s e t h y l e n e d i a m i n o c h r o m a t e , 1 1 . 3 1 0 
b i s m u t h n i t r a t e , 1 4 . 8 2 8 
b r o m i d e , 1 4 . 7 1 1 

—• p o n t a b r o m i d e , 1 4 . 7 1 8 
p e n t a c h l o r i d e , 1 4 . 6 3 9 
t e t r a b r o r n i d e , 1 4 . 7 1 8 

— — t e t r a c h l o r i d e , 1 4 . 6 3 9 
t e t r a i o d i d e , 1 4 . 7 4 1 

t r i c h l o r i d e , 1 4 . 6 3 9 
c a l c i u m c h l o r i d e , 1 4 . 6 4 1 

— - c a r b i d e , 5 . 9 0 2 
c a r b o n a t e , 1 4 . 8 0 8 

h e x a h y d r a t e , 1 4 . 8 0 9 
tr i t a d i h y d r a t e , 1 4 . 8 0 9 

e e r i e n i t r a t e , 1 4 . 8 2 8 
cerouB n i t r a t e , 1 4 . 8 2 8 
c h l o r i d e , 1 4 . 6 1 1 

d i h y d r a t e , 1 4 . 6 1 0 
d o u b l e s a l t s , 1 4 . 6 3 7 

_ h e m i t r i h y d r a t o , 1 4 . 6 1 0 
h e x a h y d r a t e , 1 4 . 6IO 
m o n o h y d r a t e , 1 4 . 6 IO 
o c t o h y f I r a t e , 1 4 . 6 1 1 
p r o p e r t i e s , c h e m i c a l , 1 4 . 6 2 7 

p h y s i c a l , 1 4 . 6 1 3 
t e t r a h y d r a t e , 1 4 . 611 

— a - , 1 4 . 61 1 
£_, 1 4 . 61 1 

c h l o r i o d i d o , 1 4 . 7 3 9 
— c h l o r o n i t r a t o , 1 4 . 8 2 6 

c h l o r o p l a t i n a t e , 1 6 . 3 3 1 
__ h e x a h y d r a t e , 1 6 . 3 3 1 

c h r o m a t e , 1 1 . 3 1 0 
d i h y d r a t e , 1 1 . 3 1 0 

c o b a l t t r i s e t h y l e n e d i a m m o c t o c h l o r i d e , 
1 4 . 6 5 8 

— c o b a l t i c c r s - b i s e t h y l e n e d i a m i n e d i a m -
m i n o p e n t a o h l o r i d e , 1 4 . 6 5 8 

£ r a n . « - b i s e t h y l e n e d i a m i n e d i a m -
m i n o p e n t a c h l o r i d e , 1 4 . 6 5 8 

b i s p r o p y l e n e d i a m i n e d i a m m i n o -
p e n t a c h l o r i d e , 1 4 . 6 5 9 

o x y n i t r i t o n i t r a t e . 8 . 5 0 5 
t r i s e t h y l e n e d i a m i n o p e n t a c h l o -

r i d e , 1 4 . 6 5 8 
c o b a l t i t e , 1 4 . 5 9 4 
c o p p e r d i o x y s u l p h a t e , 1 4 . 7 8 1 

— h y d r o s u l p h a t e , 1 4 . 7 8 1 
n i t r a t e , 1 4 . 8 2 8 

s u l p h a t e , 1 4 . 78O 
t r i o x y d i b r o m i d e , 1 4 7 1 8 
t r i o x y d i c h l o r i d e , 1 4 . 6 4 1 

— t r i o x y d i s u l p h a t e , 1 4 . 7 8 1 
t r i h y d r o x y n i t r a t e , 1 4 . 8 2 8 

d e c a h y d r o x y d i n i t r a t e , 1 4 . 8 2 6 
d e c a m m i n o c h l o r i d e , 1 4 . 63O 
d e c a m m i n o c h l o r o p l a t i n a t o , 1 6 . 3 3 2 
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(Jobaltous decamminoiodide, 14. 739 
decamminofiulphafco, 14. 770 
diamminobromido, 14. 715 
diamminochloride, 14. 631 

a . (unstable), 14. 631 
p- (stable), 14. 631 
eis-, 14. 631 
trans-, 14. 631 

diamminoiode, 14. 740 
d iamminomolybdate , 11 . 574 
diaraminosulphate, 14. 770 

——- diaquohydroxylaminesulphate , 14. 771 
diaquotetramminosulphate , 14. 770 
diaquotetrapyridine fluoride, 14. 606 
didyrnium nitrate, 14. 828 
dihydrazinodibromide, 14. 716 
dihydrazinodichloride, 14. 632 
dihydrazinoiodide, 14 . 74O 
dihydrazinotetrachloride, 14. 632 
dihydrophosphate , 14. 853 
dihydroxycarbonate , 14. 811 

* tetrahydrate , 14. 811 
dihydroxydiearbonate , 14. 811 
dihydroxylaminochloride, 14. 632 
d imetaphosphate , 14 . 854 
d imolybdate , 11 . 581 

dihydrate , 11» 581 
d ioxychromate , 11 . 31O 
dodecamminochloroplat i i ia ie , 16. 332 
onneanirninonitrate, 14. 826 
forric chloride, 14. 647 
. — pontafluoride, 14. 608 
fcrrite, 13. 924 

— _ ferrouH chloride, 14. 647 
— hydrosulphato, 14. 783 

sulphate , 14. 783 
fluoeolumbato, 14. 607 
fluoride, 14. 603 

dihydrate , 14. 604 
_. hexahydrate , 14. 604 

__ tetrahydrate , 14. 604 
— trihydrate, 14. 604 

fluostanate, 14. 607 
gadol inium nitrate, 14. 828 
hemiamminosulphate , 14. 771 
hornipentamniinochbrornido, 14. 716 
hoxahydroxycarbonate , 14. 810 

_____ monohydrate , 14. 81O 
hexahydroxydicarbonate , 14. 811 
hexahydroxydini trate , 14. 826 
hexaiodoplumbite , 7. 779 
hoxamotaphosphate , 14. 855 

• hoxammmobromide , 14. 715 
hexaraminochloride, 14. 63O 
hexamrainofluoborate, 14. 606 
hexamminof luosulphonate , 14. 606 
hexamrninoiodide. 14. 739 
hexamininonitrate , 14. 826 

dihydrate , 14. 826 
hoxamminoBulphate, 14. 77O 
hexapyridinonitrite , 8. 5Ol 
hexasulphitodicobaltate , 10. 315 
hoxol-sexiesethylenediamine-obro-

mide , 14. 734 
hydrazine disulphate , 14. 774 

hydrazinoehloride, 14. 637 
tetrachloride, 14. 637 

hydrazonium tetrabromide, 14. 718 
hydrocarbonate , 14. 8IO 
hydrophosphate , 14. 853 

INDEX 
Cobaltous h y d r o p h o s p h a t e hemipenta -

hydrate , 14. 853 
heznitriphosphate, 14. 853 

hydrosulphato , 14. 77O 
hydrox ide , 14. 567 

a-, 14 . 569 
£-, 14. 569 
colloidal, 14. 57O 
properties , 14 . 57O 

hypophosph i temolybd i tomolybdate , 8. 
888 

iodide, 14. 737 
„_, 14 . 737 
0, 14. 737 
dihydrate , 14. 737 
enneahydrate , 14. 737 
hexahydrate , 14. 737 
te trahydrate , 14. 737 

l a n t h a n u m nitrate , 14. 828 
lead hexaiodide , 14. 741 
l i th ium henachloride, 14. 641 

heptachloride, 14. 641 
hexachloride, 14. 641 
su lphate , 14. 779 

• tetrachloride, 14. 641 
— trichloride, 14. 640 

— — trisulphite , 10. 314 
magnes ium sulphate , 14. 781 

tetrachloride, 14. 642 
——— manganese chloride, 14. 646 

manganic pentafluoride, 12. 346 
manganous carbonates , 14. 813 

cobal t imangani te , 12. 243 
mercuric bromide, 14 . 718 

hexaiodide , 14 . 741 
oxybromide , 14 . 718 

• tetrachloride, 14. 645 
tetraiodido, 14. 741 

meta tungs ta te , 11 . 827 
molybdate , 11 . 574 

monohydrate , 11 . 574 
monamminobromide , 14. 716 
monamminochlor ide , 14. 632 
monamminoiodide , 14. 74O 
monometaphosphate , 14. 854 
n e o d y m i u m nitrate , 14. 828 
nickelous sulphate , 15. 477 
nitrate, 14. 821 

dihydrate , 14. 822 
enneahydrate , 14. 822 
hexahydrate , 14. 822 
pentahydrate , 14. 822 
tetradecahydrate , 14. 822 
te trahydrate , 14. 822 
tr ihydrate , 14. 822 

nitrite, 8. 501 
octodecamminochloroplat inate , 16. 

332 
orthophosphate , 14. 851 
oxide, 14. 558 

properties, 14. 561 
oxychromate , 11 . 310 

monohydrate , 11 . 310 
oxyiodide , 14 . 739 
oxyquaterochromate , 1 1 . 312 
paratungstate , 11 . 820 
pentahydrazinoctochloride, 14 . 632 
pentamminochlor ide , 14. 629 
pentamminosu lphate , 14 . 77O 
percobalt i te , 14. 602 



Cobaltovts perdicobalt i te , 14 . 602 
dihydrate , 14. 602 
monohydrate , 14 . 602 
te trahydrate , 14. 602 
tr ihydrate , 14 . 602 

phosphates , 14 . 851 
d ihydrate , 14. 852 
octohydrate , 14. 852 
te trahydrate , 14 . 852 

p h o s p h a t o h e m i p e n t a m o l y b d a t e , 1 1 . 
669 

p lat inous *r«7i«-sulphitodiamminos\il-
phi te , 10. 321 

poly iodide , 14. 739 
po tas s ium carbonate , 14. 812 

te trahydrate , 14 . 812 
chloride, 14. 637 
chromate , 1 1 . 312 
copper su lphate , 14. 781 
d ihydrophosphatohemipenta-

m o l y b d a t e , 11 . 670 
dinitr i te , 8. 502 
disulphate , 14. 774 

hexahydrate , 14 . 774 
disulphito , 10. 314 
ferrous su lphate , 14. 783 

—- hexamrninodibromosulphate , 14. 
771 

hexamminodi iodosulphate , 14.771 
hexasu lph i tod icoba l ta te , 10 . 315 
hydrocarbonate , 14. 812 
m a g n e s i u m su lphate , 14. 782 

_ m a n g a n o u s su lphate , 14. 783 
n icke lous su lphate , 15 . 478 
orthophosphate , 14. 852 
oxyquateroehromate , 11 . 312 
pentasu lphate , 14 . 775 
peroobalt i te , 14. 6Ol 
phosphatohemipentamolybdate , 

1 1 . 67O 
selenato, 10. 884 

_ se lenatosulphate , 10. 930 
sulphatofluoberyl late , 14. 781 
sulphatose lenate , 10. 93O 
tetranitri te , 8. 501 
trinitrite , 8. 502 
tr isulphate , 14. 775 

. zinc su lphate , 14. 782 
p r a s e o d y m i u m nitrate , 14. 828 
pyrophosphate , 14. 853 
quaterpyridinochloroplat ini te , 16. 284 
rubidium disulphate , 14. 777 

hexahydrate , 14. 777 
tetrachloride, 14. 638 
trichloride, 14. 638 

sa l t s , colour of so lut ions , 14 . 613 
samar ium nitrate , 14. 828 
sarcos inebisethylenediamines , 14 . 697 
se lenate , IO. 882 

heptahydrate , 10. 882 
hexahydrate , 10. 882 
pentahydrate , 10. 882 

s i lver hexasulphitodioobaltate , 10. 315 
s o d i u m carbonate , 14 . 812 

decahydrate , 14. 812 
te trahydrate , 14 . 812 

chloride, 14. 639 
d imetaphosphate , 14. 854 
disulphate , 14. 779 
disulphi te , IO. 314 
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Cobaltous s o d i u m dodecamolybdate , 11 . 603 
hydrophosphato , 14. 853 
orthophosphate , 14. 852 
paramolybdate , 11 . 587 
paratungstate , 11. 82O 
pyrophosphate , 14. 854 
tetraiodide, 14 . 741 
tetrasulphate , 14. 780 
tr imolybdate , 11 . 59O 
tr iphosphate , 14. 853 

dodecahydrate , 14. 853 
s tannic hexabromide , 14. 718 

hexaohlorido, 14. 646 
s tront ium chloride, 14. 642 
sulphate , 14. 761 

dihydrate , 14. 762 
double sal ts , 14. 772 
e thy lphosphonium, 14. 771 
monohydrate , 14. 762 
hexahydrate , 14. 762 
pentahydrate , 14. 762 
tetrahydrate , 14. 762 
tr ihydrate , 14. 762 

sulphide, 14. 750 
colloidal, 14. 752 
hydra ted , 14. 751 

sulphite , 10. 313 
totrahydroxycarbonate , 14. 811 
te tramminobromide , 14. 715 
tetramminochloride , 14. 63O 
tetramminoiodide , 14. 739 
tetramrninosulphate, 14. 77O 
tetranitr i toplat ini te , 8. 521 
fcetrasodium tr imotaphosphate , 14. 

854 
- — octohydrate , 14. 855 

thall ic octochloride, 14. 646 
thal l ium sulphite , 10, 314 
thal lous disulphate , 14. 782 
thor ium nitrate , 14 . 828 
triamrninosulphate, 14. 77O 
trihydrazinecarbonato, 14. 81O 
trihydrazinenitrate , 14. 826 
tr ihydrazinesulphate , 14. 771 
trimetaphosphabe, 14. 854 
tr imolybdate , 11 . 59O 
tr iphosphate , 14. 853 
tripyridinonitrito, 8. 501 
trisethylenediaminochloroplat inito, 16. 

284 
tungs ta te , 11 . 802 

dihydrate , 11 . 802 
—— uranyl phosphate , 14. 853 

zinc carbonate , 14. 813 
— orthophosphate , 14. 852 

sulphate , 14. 782 
tetrachloride, 14. 644 

Cobal to vanadium, 9. 726 
Cobaltsmithsonite , 14. 813 
Cobaltum, 9. 2 

acido arsenico mineral isatum, 9. 228 
arsenico mineral isatum, 9. 76 
ceneraceum, 9. 76 
c u m ferro sulfurato e t arseriicato 

mineral isatum, 9. 308 
ferro sulphurato minoral isatem, 14. 

757 
nigrum, 12. 266 
puriss imum, 14. 452 
t e s taceum, 9. 3 
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C o b a l t y l s o d i u m s u l p h a t e , 1 4 . 7 9 0 
s u l p h a t o , 1 4 . 7 8 9 

C o b e l , 1 4 . 4 1 9 
C o b o l d ' s o r e , 1 5 . 1 
C o b r e b i a n c o , 9 . 6 3 3 
C o e h r o r a o , 1 4 . 5 1 9 
C o c c i n i t e , 2 . 17 ; 4 . 6 9 7 , 9 0 1 
C o e e o l i t e , 6 . 4 0 9 
C o c k s c o m b b a r y t e s , 3 . 7 6 3 

p y r i t e s , 1 2 . 5 2 9 
C o c o a p o w d e r , 2 . 8 2 8 
C o d a z z i t e , 1 2 . 5 2 9 ; 1 4 . 3 6 9 
Coef f i c i en t a b s o r p t i o n , 1 . 5 2 7 

e x p a n s i o n g a s e s , 1 . 1 5 9 
C o e r c i v e f o r c e , I S . 2 4 6 
C o e r c i v i t y , 1 3 . 2 4 6 
C o e r u l o i t o , 9 . 1 8 6 
C c o r u l e o l a c t i t e , 5 . 3 6 6 
C o s r u l e u m , 6 . «'586 

b e r o l i n e n s e , 1 4 . 3 9 0 
C o e u l c u r n m o n t a n u m , 6 . 3 4 3 
Cof fee , 1 3 . 6 1 5 
C o h o n i t o , 5 . 8 9 7 ; 1 2 . 5 2 8 , 5 2 9 
C o h e s i o n , 1 . 2 9 2 , 8 2 1 ; 8 . 1 

— s p e c i f i c , 1 . 8 4 8 
C o h e s i v e a t t r a c t i o n , 1 . 841 
— p r e s s u r e , 1 . 841 
C o i n a g e , U r i t i s h , 4 . 6 7 1 
C o k e , 5 . 7 4 9 ; 1 2 . 5 8 5 
- - a b s o r p t i o n , o x y g o n , 1 . 371 

h a r d , 5 . 7 4 9 
s o f t . 5 . 7 4 9 

C o k i n g , 5 . 7 4 9 
C o l e h o t a r , 1 3 . 7 8 2 
C o l c o t h a r , 1 0 . 3 5 1 ; 1 3 . 7 8 1 , 7 8 2 , 7 8 3 
< - o l d - w o r k i n g s t e e l , 1 2 . 67O 
C o l d s h a r o i r o n , 1 3 . 61 
C o l d s h o r e i r o n , 1 3 . 6 1 
C o l o m a n i t o , 3 - 6 2 3 ; 5 . 4 , 9O 

( n e o ) , 5 . 9O 
C o l e r a i n i t o , 6 . 6 2 2 
C o l e s h i r o i r o n , 1 3 . 6 1 
C o l l i d m i u i n b r o m o p a l l a d a t e , 1 5 . 6 7 8 

b r o m o p a l l a d i t e , 1 5 . 6 7 8 
b r o m o s m a t o , 1 5 . 7 2 3 
c h l o r o i r i d a t e , 1 5 . 7 7 1 

- — c h l o r o p a l l a d a t e , 1 5 . 6 7 3 
c h l o r o p a l l a d i t e , 1 5 . 67O 
e h l o r o r h o d a t e , 1 5 . 58O 
c h l o r o s m a t e , 1 5 . 7 1 9 
c o l l i d i n e p e n t a c h l o r o p l a t i n a t e , 1 6 . 3 1 3 

C o l h n s i t o , 1 4 . 3 9 6 
C o l l i s i o n - f r e q u e n c y c o l l o i d a l p a r t i c l e s , 1 . 7 7 6 
— of m o l e c u l e s , 1 . 7 5 1 
C o l l o i d , i r r e v e r s i b l e , 1 . 7 7 1 

r e v e r s i b l e , 1 . 7 7 1 
C o l l o i d a l c l a y , 6 . 4 7 7 

c u p r i c o x i d e , 3 . 1 4 2 
c u p r o u s o x i d e , 3 . 7 2 7 
i o d i n e , 2 . 9 8 
p h a s e , 1 . 7 7 1 
s i l v e r b r o m i d e , 3 . 4 1 8 

c a r b o n a t e , 3 . 4 5 7 
__ o r t h o p h o s p h a t e , 3 . 4 8 6 

s o l u t i o n , 1 6 . 3 9 8 
s o l u t i o n s , b o i l i n g p o i n t s , 1 . 7 7 4 

c o m p r e s s i b i l i t i e s , 1 . 7 7 4 
d i a l y s i s , 1 . 7 7 4 
d i f f u s i b i l i t y , 1 . 7 7 4 
e l e c t r i c a l c o n d u c t i v i t y , 8 . 5 4 3 

C o l l o i d a l s o l u t i o n s , f r e e z i n g p o i n t s , 1 . 7 7 4 
o s m o t i c p r e s s u r e , 1 . 7 7 4 

— p r e p a r a t i o n , 3 . 5 5 1 
s p e c i f i c g r a v i t i e s , 1 . 7 7 4 

v o l u m e s , 1 . 7 7 4 
s u r f a c e t e n s i o n , 1 . 7 7 4 
t h e r m a l e x p a n s i o n , 1 . 7 7 4 

— _ v a p o u r p r e s s u r e , 1 . 7 7 4 
_ v i s c o s i t i e s , 1 . 7 7 4 

s t a t e , 1 . 7 7 1 
t e l l u r i u m d i s u l p h i d o , 1 1 . 1 1 0 

C o l l o i d o s c o p e , 1 . 7 7 4 
C o l l o i d s , 1 . 77O 

A v o g a d r o ' s c o n s t a n t , 1 . 7 7 8 
c o l l i s i o n f r e q u e n c y , 1 . 7 7 6 
d i f l o c c u l a t i o n , 8 . 5 3 6 

- d i s t r i b u t i o n o f p a r t i c l e s , 1 . 7 7 6 
- ~ - f i o c c u l a t i o n , 3 . 5 3 6 

g o l d n u m b e r s , 3 . 5 4 7 
m o l e c u l a r w e i g h t , 1 . 7 7 3 
p e p t i z a t i o n , 8 . 5 3 8 

- p r e c i p i t a t i o n , 3 . 5 4 2 
. __ H a r d y ' s r u l e , 3 . 5 4 3 

S c h u l z e ' s r u l e , 3 . 5 4 3 
p r o t e c t i v e , 3 . 5 3 9 , 5 4 7 
v e l o c i t y of p a r t i c l e s , 1 . 7 7 6 

C o l l o p h a n e , 3 . 6 2 3 ; 8 . 7 3 3 
C o l l o p h a n i t e , 3 . 8 6 6 , 88O ; 8 . 7 3 5 
C o l l y r i t e , 5 . 3 5 9 ; 6 . 4 9 7 
C o l l y r i u m , 6 . 4 9 7 
C o l o g n e e a r t h , 1 3 . 8 8 7 
C o l o p h o n i t e , 6 . 9 2 1 
C o l o r a d a t e , 4 . 6 9 7 
C o l o r a d o s i l v e r , 1 5 . 2 1 0 
C o l o r a d o i t e , 1 1 . 2 
C o l o u r c h a n g e s o n h e a t i n g , 2 . 2 2 1 

of c u p r i c c h l o r i d e s o l n . , 3 . 1 7 3 
C o l o u r s t e m p e r , 1 2 . 6 9 6 
C o l s a r , 1 3 . 6 1 
C o l s h i r e i r o n , 1 3 . 6 1 
C o l u m b a t e s , 9 . 8 6 2 
C o l u x n b i c a c i d , 9 . 8 5 7 
C o l u m b i t e , 5 . 53O ; 7 . IOO, 2 5 5 , 8 9 6 ; 9 . 8 3 9 , 

8 6 8 , 9 0 6 , 9 0 7 ; 1 2 . 5 2 9 
t a n t a h t e , 1 2 . 1 4 9 

C o l u m b i u m , 5 . 5 0 4 ; 7 . 8 3 7 
a t o m i c n u m b e r , 9 . 8 5 3 

__ w e i g h t , 9 . 8 5 3 
b r o m i d e s , 9 . 8 8 0 

- — c a r b i d e , 5 . 8 8 8 
c a r b o n a t e , 9 . 8 8 2 
c a r b o n i t r i d e , 8 . 1 2 6 
c h l o r i d e , 9 . 8 7 5 
c h r o m a t e , 1 1 . 3 0 6 
d i c h l o r i d e , 9 . 8 7 5 
d i o x i d e , 9 . 8 5 5 

• d i o x y f i u o r i d o , 9 . 8 7 2 
e l e c t r o n i c s t r u c t u r e , 9 . 8 5 3 
f l u o r i d e , 9 . 8 7 0 
h i s t o r y , 9 . 8 3 7 
h y d r i d e , 9 . 8 5 5 
h y d r o x y d i c h l o r i d o , 9 . 8 7 6 
i o d i d e s , 9 . 8 8 0 
i r o n a l l o y s , 1 8 . 5 8 6 
i s o t o p e s , 9 . 8 5 3 
m o l y b d a t e , 1 1 . 57O 
m o n o n i t r i d e , 8 . 1 2 5 
n i c k e l a l l o y s , 1 5 . 2 3 8 

c h r o m i u m s t e e l s , 1 5 . 3 2 9 
f l u o r i d e , 1 5 . 4 0 5 
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C o l u m b i u m n i c k e l z i r c o n i u m a l l o y s , 15 - 2 3 8 

n i t r a t e , 9 . 8 8 2 
o c c u r r e n c e , 9- 8 3 8 
o x i d e e x t r a c t i o n , 9 . 84O 
o x i d e s l o w e r , 9 . 8 5 6 
o x y b r o m i d e s , 9 . 8 8 0 
o x y c a r b o n i t r i d e , 8 . 1 2 6 
o x y c h l o r i d e , 9 . 8 7 5 
o x y f l u o r i d e s , 9 . 8 7 0 
o x y s u l p h i d e , 9 . 8 8 0 , 8 8 1 
o x y t r i b r o m i d e , 9 . 88O 
o x y t r i c h l o r i d e , 9 . 8 7 8 
o x y t r i f l u o r i d e , 9 . 8 7 2 
p o n t a b r o t n i d e , 9 . 88O 
p e n t a c h l o r i d e , 9 . 8 9 6 
p e n t a f l u o r i d o , 9 . 89O 
p e n t a s u l p h i d e , 9 . 8 8 1 
p e n t o x i d e , 9 . 8 5 6 , 8 5 7 

c o l l o i d a l , 9 . 8 5 8 
h y d r a t e d , 9 . 86O 

— c o l l o i d a l , 9 . 86O 
- —- p e r h y d r o x i d e , 9 . 8 6 9 

p h o s p h a t e , 9 . 8 8 2 
p r e p a r a t i o n , 9 . 8 4 6 
p r o p e r t i e s , c h e m i c a l , 9 . 8 4 9 

— p h y s i c a l , 9 . 8 4 7 
r e a c t i o n s , 9 . 85O, 8 5 2 
s o l e n i d e , 1 0 . 7 9 6 
s u l p h a t e , 9 . 8 8 0 , 8 8 1 
s u l p h i d e , 9- 88O 
t e t r a c h l o r i d e , 9 . 8 7 6 

— — t o t r o x i d e , 9 . 8 5 6 , 8 5 7 
-—-— t e t r o x y s u l p h a t e , 9 . 8 8 1 
- —- t r i c h l o r i d e , 9 . 8 7 5 

t r i h y d r o x y t r i c h l o r i d o , 9 . 8 7 6 
— t r i o x i d e , 9 . 8 5 6 

- — t r i t a h o p t a c h l o r i d e , 9 . 8 7 6 
_„ _ _ t r i t a h e p t o x i d o , 9 . 8 5 7 , 8 7 6 

t r i t a h e x a c h l o r o b r o m i d e , 9 . 8 7 6 
t r i t a h e x a c h l o r o h y d r o x i d o , 9 . 8 7 6 

— t r i t a p e n t a n i t r i d e , 8 . 1 2 5 
t r i t a p e n t o x i d e , 9 . 8 5 6 , 8 5 7 
v a l e n c y , 9 . 8 5 3 
z i r c o n i u m , 7 . 117 

C o l u m b o u s s u l p h a t e , 9 . 8 8 2 
C o l u m b y l c h l o r i d e , 9 . 8 7 8 
C o m a r i t e , 6 . 9 3 1 
C o m b i n a t i o n , c h e m i c a l , 4 . 1 0 8 5 

e l e c t r o n i c h y p o t h e s i s , 4 . 1 8 3 
p r i n c i p l e o f ( s p e c t r u m l i n o s ) , 4 . 9 2 2 

C o m b i n e d c a r b o n , 5 . 8 9 5 
C o m b i n i n g c a p a c i t y , 1 . 2 2 4 

- w e i g h t s , 1 . 9 9 
C o m b u s t i o n , 1 . 6O, 6 8 

f r a c t i o n a l , 1 . 4 8 8 
h e a t of, 1 . 7 1 0 

C o m e t a l l o y , 1 5 . 3 2 1 
C o m p l e x c o m p o u n d s , 4 . 1 9 5 
C o m p o n e n t s , 1 . 4 4 5 

of s p e c t r u m , 4 . 7 
C o m p o s i t i o n , c h e m i c a l a n d s o l u b i l i t y , 1 . 5 8 5 

l a w o f c h e m i c a l , 1 . 9 5 
c o n s t a n t , 1 , 7 6 , 7 8 

F . W a I d o n , 1 . 8 0 
C o m p o u n d s , 1 . 8 5 

c h e m i c a l , 1 . 7 8 
c o m p l e x , 4 . 1 9 5 
f i r s t o r d e r , 1 . 40O 
h i g h e r o r d e r , 1 . 4 0 0 
i n d e f i n i t e , 1 . 5 1 9 
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C o m p o u n d s i s o e l e c t r i c , 4 . 2Ol 

i s o s t e r i c , 4 . 2 0 0 
m o l e c u l a r , 2 . 2 2 3 ; 4 . 1 9 5 
n a m i n g , 1 . 1 1 6 
s a t u r a t e d , 1 . 2 0 8 ; 4 . 1 9 1 
s e c o n d o r d e r , 1 . 4OO 
u n s a t u r a t e d , 1 . 2 0 8 ; 4 . 1 9 1 

C o m p r e s s i b i l i t i e s c o l l o i d s , 1 . 7 7 4 
C o m p r e s s i b i l i t y , 1 . 82O 

a n d s u r f a c e t e n s i o n , 1 . 8 5 1 
C o m p r e s s i o n g a s e s , t h e r m a l e f f e c t s , 1 . 8 6 2 
C o m t e ' s l a lo i d e s t r o i s <5tats, 1 . 1 
C o m p t o n i t e , 6 . 7 0 9 , 7 4 8 
C o n a r i t e , 6 . 9 3 1 
C o n c e n t r a t e , 3 . 2 2 
C o n c e n t r a t i o n , 1 . 2 9 9 , 1 0 0 3 

a n d d e c o m p o s i t i o n v o l t a g e , 1 . 1 0 3 9 
s u r f a c e t e n s i o n of s o l u t i o n s , 1 . 

8 5 4 
c e l l s , 1 . 1 0 2 1 
c r i t i c a l , 1 . 5 2 3 
s o l u t i o n s a n d o s m o t i c p r e s s u r e , 1 . 5 4 3 

C o n c h i t o , 3 . 8 1 6 
C o n c u r r e n t r e a c t i o n s , 1 . 36O 
C o n d e n s a t i o n , b i n a r y m i x t u r e s g a s e s , 1 . 167 

g a s e s , 1 . 1 6 5 , 167 
- — r e t r o g r a d e , 1 . 168 

C o n d e n s e d o x i d e , 7 . 2 2 4 
C o n d u c t i v i t y e l e c t r i c a l , 3 . 5 2 

t h e r m a l , 3 . 5 2 
- e l e c t r o l y t i c of s o l u t i o n s , 1 . 9 7 7 

e q u i v a l e n t , 1 . 9 7 8 
m e a s u r e m e n t e l e c t r i c a l , 1 . 9 7 9 
m o l e c u l a r , 1 . 9 7 8 

- —— of s o l u t i o n s , e f f e c t of a g i t a t i o n , 1 . 9 8 2 
_ _ _ h g h t , 1 . 9 8 2 

.— _ — m a g n e t i s m , 1 . 
9 8 2 

p r e s s u r e , 1 . 9 8 2 
t e m p e r a t u r e , 1 . 

9 8 2 
v i s c o s i t y , 1 . 9 8 2 

X - r a y s , 1 . 9 8 2 
— s p e c i f i c e l e c t r i c a l , 1 . 9 7 8 

C o n f i t e l l o , 2 . 7 1 1 
C o n f o l e n s i t o , 6 . 4 9 8 
C o n g e l a t i o n , a q u e o u s , 8 . 5 6 5 

s p i r i t o u s , 8 . 5 6 5 
C o n i c h a l c i t e , 9 . 4 , 1 7 3 
C o n i t e , 4 . 3 7 1 
C o n j o l o , 2 . 8 0 3 
C o n n a r i t e , 6 . 9 3 1 ; 1 5 . 5 
C o n s e c u t i v e r e a c t i o n s , 1 . 3 5 9 
C o n s e r v a t i o n e n e r g y a n d m a t t e r , 1 . 6 9 5 
C o n s t a n t , c h e m i c a l , 1 . 7 3 7 

g a s , 1 . 1 6 1 
t h e r m o c h e m i c a l , 1 . 7IO 

C o n s t a n t a n , 1 5 . 1 7 9 
C o n t a c t s of c r y s t a l s , 1 . 6 1 5 
C o n s t a n t i n o p l e , 1 . 4 4 
C o n s t i t u e n t s , v i c a r i o u s , 1 . 6 5 1 
C o n t a c t a c t i o n , 2. 1 4 3 

d i f f e r e n c e s of p o t e n t i a l , 1 . 1 0 1 5 , 1 0 1 6 
C o n t i n u i t y , l a w of, 1 . 1 4 

l i q u i d a n d g a s e o u s s t a t e s , 1 . 167 
C o n t r a c i d , 1 5 . 2 4 5 
C o n t r a v a l e n c i e s , 4 . 1 7 9 
C o n v e r t e r , 3 . 2 5 

a c i d , 3 . 25 
b a s i c , 3 . 2 5 
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"Cookeite, 2 . 426 ; 6. 607 
Coolgardite, 3 . 494 ; 11. 2 
Cooling curve, 1. 45O 

curves , 1. 518 
Cooperite, 16. 5, 393 
Co-ordination number, 8. 235 

theory nomenclature, 8. 237 
Copal, 13. 615 

varnish, 13. 615 
Coper ite, 3 . 21O 
Copiapito, 12. 529 ; 14. 328, 329, 333 

a-, 14. 329 
£-, 14. 328, 329 

Copper, allotropit; forms of, 3 . 113 
— alpha or a-, 3 . 115 

— — aluminide, 5. 230 
aluminium alloys, 5. 229 

cobalt al loys, 14. 535 
— — decahydroxyorthoarsenato , 9. 

162 
__ iron a l loys , 13. 557 

magnes ium al loys , 5 . 237 
—— nickel a l loys , 15. 231 

nickel a l loys , 15 . 231 
pontadecahydroxypentarsenato , 

9. 186 
phosphate , 5. 368 
tetroxydiarscnate , 9. 186 

alummoarsonatosulphate , 9. 162 
aluminosil icate, 6. 344 
aluminotungstato , 11 . 789 
amalgam colloidal, 4 . 1023 
amalgams, 4. 1022 
amidosulphonate , 8. 641 
amrninochlorosmate, 15. 72O 
amminopermanganate , 12. 332 
ammmoxythiooarbonato , 6- 125 
ammonium, ammoniohydroxyant irno-

nato, 9. 454 
calcium tetrasulphate , 3 . 811 
cerous nitrite, 8. 496 
chromato, 11 . 262 
cobaltous sulphate , 14. 781 
diamminochromate , 11 . 262 
d iamminomolybdate , 11 . 559 
dithionate , 10. 587 
ferrous sulphate , 14. 297 
fluotitanate, 7. 72 
hexahydrotrisdiarson i todimolyb-

date , 9. 131 
lead nitrite , 8. 498 
rnolybdate, 11 . 559 
nickel sulphate , 15. 474 
oc t o h y drobisdiarsen i todimoly b -

date , 9. 131 
pentaf luodioxytungstate , 11 . 839 
phosphatohe in ipentamolybdate , 

11 . 669 
se lenate , 10. 859 
tellurite, 11. 99 
tungstate , 11 . 782 
tungs ten totramminoonneachlo-

ride, 11 . 842 
a n d thal l ium, 5. 426 

- an t imonato tungs ta te , 9. 459 
- ant imonides , 3 . 98 
• a n t i m o n y 1 oxytri iodide, 9. 508 
• aquoethylonediaminosulphi te , 10. 274 
- arsenatotr imolybdate , 9. 209 
arsenides , 3 . 98 ; 9. 62 

Copper arsen i tomolybdate , 9. 131 
arsenochloride, 9 . 244 
a t o m i c number , 3 . 112 

we ight , 3 . 110 
aurides , 3 . 573 
autun i t e , 12 . 135 
bar ium a m m o n i u m nitr i te , 8. 488 

p o t a s s i u m nitr i te , 8. 488 
s i l icate , 6. 373 

beryl l ium al loys , 4. 668 
beta , or /5, 3 . 115 
b i se thy lenediaminodi th ionate , 10. 587 
b i se thy lenediamminoni tr i te , 8. 48O 
bisethylenediaminopersulphate , 1 0 . 4 7 8 
b i se thy lenediaminosulphi te , 10 . 274 

- — bise thy lenediaminote trath ionate , 10. 
618 

b i se thy lenediaminoth iosu lphate , 10. 
535 

b ise thylenediaminotr i th ionate , 10. 609 
b i s m u t h a l loys , 9. 635 

arsenate , 9. 798 
ni trate , 9. 710 
th iosulphate , 10 . 554 

- bistx- imethylaminechloroplatinate, 16. 
326 

— black, 3 . 72, 131 
blister, 3 . 25 
blue , 3 . 7 
boride, 5. 23 
boronized, 5. 17 
bromate , 2 . 343 

. ammino- , 2. 343 
bromoarsenite , 9. 249 
bromoplat inate , 16. 379 

octohydrato , 16. 379 
— burning, 3 . 71 

c a d m i u m al loys , 4 . 683 
tetrachloride, 4 . 559 

caesium lead hexani tr ite , 8. 5OO 
se lenate , 10. 86O 

-— ca lc ium a l loys , 4 . 684 
— a m m o n i u m nitr i te , 8. 488 

te trasulphate , 3 . 811 
— arsenate , 9. 173 
— carbonato-arsenate , 9. 173 

h y d r o x y arsenate , 9. 174 
hydroxyorthoarsenate , 9. 173 
h y d r o x y o r t h o v a n a d a t e , 9 . 767 

•— metadimetas i l i cate , 6. 372 
ortho vanadate , 9. 767 
po tas s ium nitr i te , 8. 488 

te trasulphate , 8. 811 
pyrovanadate , 9. 767 
tungs ta te , 1 1 . 818 
uranyl carbonate , 12 . 116 
vanadate , 9. 772 

carbonate , 13 . 615 
carbonyl , 5 . 951 
cata lys is by , 1. 487 
cata lyt ic , 3 . 32 
cement , 8. 3O 
cerium al loys , 5. 605 
chemical properties, 8. 69 
chloride, 13 . 609, 615 
chloroant imonite , 9. 481 
chloromo'tavanadate, 9. 809 
chloroplatinite , 16. 281 
chloroplumbite , 7. 73O 
chlorostannate , 7. 449 



C o p p e r c h r o m a t e , 1 1 . 26O 
c h r o m i u m a l l o y s , 1 1 . 1 7 0 

n i c k e l a l l o y s , 1 5 . 2 4 5 
i r o n a l l o y s , 1 5 . 3 2 7 , 3 3 7 

p e n t a f l u o r i d e , 1 1 . 3 6 4 
s t e e l s , 1 3 . 6 1 6 

c o a r s e , 3 . 2 5 
c o b a l t a l l o y s , 14-. 5 2 9 

n i c k e l a l l o y s , 1 5 . 3 3 7 
s i l i c o n a l l o y s , 1 4 . 5 3 6 
z i n c a l l o y s , 1 4 . 5 3 3 

— c o b a l t i c d i c h l o r o b i s e t h y l e n e d i a m i n e -
c h l o r i d e , 1 4 . 67O 

h e x a m m i n o p o n t a c h l o r i d e , 1 4 . 
6 5 6 

— / t x - i r n i n o - p e r o x o - q u a t e r e t h y l e n e -
d i a x n i n o n i t r a t e , 1 4 . 8 4 6 

r n a n g a n i t o , 1 2 . 2 4 3 
n i t r i t e , 8 . 5 0 4 
p e n t a m m i n o t r i s u l p h i t e , I O . 3 1 8 

._ — t r i s e t h y l e n e d i a m i n o p e n t a c h l o -
r i d e , ' 1 4 . 6 5 7 

- c o b a l t i t e , 1 4 . 5 9 4 
—• e o b a l t o u s d i o x y s u l p h a t e , 1 4 . 7 8 1 

- h y d r o s u l p h a t e , 1 4 . 7 8 1 
__ _ i i i t r a t e , 1 4 . 8 2 8 

—— s u l p h a t e , 1 4 . 78O 
t r i h y d r o x y n i t r a t e , 1 4 . 8 2 8 

— t r i o x y d i b r o m i d o , 1 4 . 7 1 8 
t r i o x y d i o h l o r i d e , 1 4 . 6 4 1 
t r i o x y d i s u l p h a t e , 1 4 . 7 8 1 

c o l l o i d a l , 3 . 3 1 , 5 5 4 , 5 6 3 
c o m p o u n d s r e d u c t i o n , 3 . IO 
d e c a f l u o d i c o r a t e , 5 . 6 3 8 

—— d o e a h y d r o x y o r t h o a r s e n a t e , 9 . 1 6 2 
d e c a m m i n o m o n o x y b i s c h r o m a t e , 1 1 . 

2 6 2 
- - d e n d r i t i c , 3 . 3 3 

d e u t e r o t e t r a v a n a d a t e , 9 . 7 6 7 
d i a l u m i n i d e , 5 . 2 3 1 
d i a m i d o d i p h o s p h a t e , 8 . 7 1 1 
d i a r n r n i n o d i n i t r i t o , 8 . 4 8 O 
d i a m i r d n o d i s i l i c a t e , 6 . 3 4 1 
d i a m m i n o h e x a n i t r i t e , 8 . 4 7 9 

— d i a m m i n o m o l y b d a t o , 1 1 . 5 5 9 
- -—- d i a m m i n o i i i t r i t e , 8 . 4 7 9 

d i a m m i n o t u n g s t a t e , 1 1 . 7 8 2 
d i a n t i m o n i d e , 9 . 4 0 4 
d i e t h y l d i a m m i n o s e l e n a t e , 1 0 . 8 5 9 
d i h e p t i t a s i l i c i d o , 6 . 1 7 2 
d i h y d r o a r s e n a t o m o l y b d a t e , 9 . 2 0 8 
d i h y d r o x y r n a n g a n a t e , 1 2 . 2 8 8 
d i h y d r o x y o r t h o v a n a d a t e , 9 . 7 6 7 , 7 7 8 
d i h y d r o x y t e t r a c h l o r o p l a t i n i c a c i d , 1 6 . 

3 3 4 
d i i o d e c i e s d i m e t h y l a m i n e c h l o r o p l a t i -

n a t e , 1 6 . 3 2 6 
d i i o d e v i c i e s r n e t h y l a m i n i n e c h l o r o p l a t i -

n a t e , 1 6 . 3 2 6 
d i o x i d e , 3 . 1 1 6 , 1 4 9 

m o n o h y d r a t e d , 8 . 1 4 7 
d i o x y a r s e n i t e , 9 . 1 2 1 
d i o x y c h r o m a t e , 1 1 . 2 6 1 
d i o x y o r t h o t e t r a v a n a d a t e , 9 . 7 6 7 
d i o x y t e t r a f l u o m o l y b d a t e , 1 1 . 6 1 4 
d i p e n t i t a n t i m o n i d e , 9 . 4 0 3 
d i p e n t i t a p h o s p h i d e , 8 . 8 3 8 
d i p e n t i t a r s e n i d e , 9 . 6 4 
d i p e n t i t a s i l i c i d e , 6 . 1 7 2 
d i p h o s p h i d e , 8 . 8 3 9 

V O L . X V I . 
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C o p p e r d i p l a t i n o u s h e x a s u l p h o p l a t i n a t e , 
1 6 . 3 9 6 

d i s t a n n i d e , 7 . 3 5 1 
d i s u l p h i t o t e t r a m m i n o c o b a l t a t o , 1 0 . 

3 1 7 
d i s u l p h o s e l e n i d e , I O . 9 1 9 
d i t h i o p h o s p h a t e , 8 . 1 0 6 8 
d i t r i t a n t i m o n i d e , 9 . 4 0 3 
d i t r i t a p h o s p h i d e , 8 . 8 3 9 

— d i t r i t a r s o n i d e , 9 . 6 4 
d i t r i t a s i l i c i d e , 6 . 1 7 2 
d i t u n g s t a t e , 1 1 . 8 0 9 
d o d e c a f l u o a l u n i i r i a t o o c t o h y d r a t e d , 5 . 

3 0 8 
d r y , 3 . 2 6 
e l e c t r o t y p i n g , 3 . 1 3 

- — e n n e a i o d i d e , 3 . 2 0 7 
e n n e a m m i n o d i t h i o n a t e , 1 0 . 5 8 7 
e t h y l e n o d i a m i n o s u l p h a m i d a t e , 8 . 6 6 2 
e x t r a c t i o n , 3 . 2 1 

H u n t a n d D o u g l a s , 3 . 3 0 
L o n g m a r d a n d H e n d e r s o n , 3 . 

3 0 
f e r r a t e , 1 3 . 9 3 4 
f e r r i c a l u m , 1 4 . 3 4 7 

o x y t o t r a r s e n a t e , 9 . 2 2 7 
p h o s p h a t e , 1 4 . 4 I O 
p y r o p h o s p h a t e , 1 4 . 4 1 5 
s u l p h i d e s , 1 4 . 1 8 3 
t e t r a s u l p h a t e , 1 4 . 3 4 7 

h e p t a h y d r a t e , 1 4 . 3 4 7 
t e t r a c o s i h y d r a t e , 1 4 . 3 4 7 

f e r r o u s f e r r i c h e p t a s u l p h a t o , 1 4 . 3 5 1 
d e c a h y d r a t e , 1 4 . 3 5 1 

— — — — s u l p h a t e , 1 4 . 2 9 6 
f e r r y 1 a r s e n a t e , 9 . 2 2 7 
f i l i f o r m , 3 . 3 4 
f i n e l y d i v i d e d , 3 . 3 1 
f l o w e r s of, 3 . 7 0 , 1 17 
f l u o a l u m i n a t e , 5 . 3 0 8 
fluoantimonato, 9 . 4 6 8 

- - f l u o r i d e s , 3 . 1 5 4 
f l u o s t a n n a t e , 7 . 4 2 3 
f l u o s u l p h o n a t e , 1 0 . 6 8 5 
f l u o t i t a n i t e , 7 . 7 2 
g e r m a n i u m s u l p h a r s e n i t e , 9 . 2 9 8 
g l a n c e , 3 . 7 
g o l d a l l o y s , 3 . 5 7 3 
g r e e n , 3 . 27O 
g r e y s u l p h u r e t , 9 . 2 9 1 
h a i r , 3 . 3 4 

——— h e m i a l u m i n i d e , 5 . 2 3 0 
h e r n i a n t i m o n i d o , 9 . 4 0 3 
h e m i a r s e n i d e , 9 . 6 4 
h e m i e n n o a p e r m a n g a n i t o , 1 2 . 2 7 6 
h e m i h o p t a m m i n o - c h r o m a t e , 1 1 . 2 6 1 
h e m i m a n g a n i t e , 1 2 . 2 4 2 
h e m i p h o s p h i d e , 8 . 8 3 8 
h e m i s i l i c i d e , 6 . 1 7 2 
h e m i s t a n n i d e , 7 . 3 5 1 
h o m i t e l l u r i d e , 1 1 . 6 2 
h e m i t r i s e t h y l e n e d i a m i n o t h i o s u l p h a t e , 

1 0 . 5 3 5 
h e m i t r i s i l i c i d o , 6 . 1 7 2 
h e m i t r i t e l l u r i d e , 1 1 . 4 2 
h e p t a c h l o r o a l u m i n a t e , 5 . 3 2 2 
h e p t a f l u o a l u m i n a t e u n d e c a h y d r a t e d , 

5 . 3 0 8 
n e p t a n u o t a n t a l a t e , 9 . 9 1 7 
h e x a f l u o f e r r a t e , 1 4 . 8 

2 M 
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Copper hexahydroarsenatoctodecarnolyb-
date , 9. 211 

hexahydrorthoarsenate , 9. 161 
hexahydroxydin i tr i te , 8. 479 
hoxaiodide, 8. 207 
hexamminometatungs ta te , 11 . 825 
hexant imonato , 9. 444 
hexi tant imonido, 9. 403 
hexoxychromato , 11 . 262 

• h ighly purifiod, 8. 31 
history, 3 . 1 
hydrazine selenate , 10. 859 
hydride , 3 . 72 
hydroarsexia to vanadate , 9. 200 
hydroarsenite , 9. 121 
hydrofluocolumbate, 9. 872 
hydrohexaf luoaluminate oetohy-

' drated, 5. 308 
hydrosolenite, 10. 824 

monohydrato , 10. 824 
hydroxynitrosylsulphonic acid, 8. 694 

——- l iydroxyorthoarsenate , 9. 159 
hemionneahydrate , 9. 160 
hoptahydrate , 9. 160 
tr ihydrate , 9. 16O 

hypobromito , 2. 271 
__ — hypophosphi te , 8. 882 

bisethylonodiamino, 8. 883 
- — h y po van ada to vanadate , 9. 793 

indigo, 3 . 7, 22O 
iodato, 2. 343 

ammino- , 2. 344 
hydrated , 2. 343 

iridium alloy, 15. 75O 
iron al loys, 13. 527 

manganese al loys , 13. 666 
niokel-aluminium al loys , 15. 314 

t in a l loys , 15. 314 
_____ si l icon al loys, 13 . 570 

zinc al loy, 13. 545 
— — lead aluminosulphate , 7. 822 

chromato, 11 . 304 
— ferric tr ioxydisulphate , 14. 350 
. hexahydroxyte trasu lphate , 7. 

819 
— hydroxyarsenato , 9. 196 

hydroxychlorido, 7. 742 
__ hydroxyorthovanadate , 9. 777 

hydroxysu lphate , 7. 82O 
iron al loys , 13. 579 

__ nickel a l loys , 15. 236 
octohydroxyhexaorthoarsenato , 

9. 196 
—— orthosulphoant imonite , 9. 550 

oxyphosphate , 7. 877 
• s i lver orthosulphotetrabismu-

th i te , 695 
tetrahydroxydichloride , 7. 743 
te trahydroxyorthovanadate , 9. 

778 
— — tetroxychloride, 7. 742 

tetroxydeoachloride, 7. 743 
trioxydichloride, 7. 743 

— magnes ium al loys, 4. 668 
carbonate , 4. 370 

— manganate , 12. 288 
— manganese al loys , 12 . 200 

si l icon al loys, 12. 204 
sulphide, 12. 397 

— mangani te , 12. 242 

Copper manganous disulphate , 12 . 421 
d ihydrate , 12 . 421 
monohydrate , 12 . 421 

oxysu lphate , 12 . 422 
per mangani te , 12 . 276 
trioxydichloride, 18. 368 

te trahydrate , 12 . 368 
tr ihydrate , 12. 368 

tr ioxy nit rate, 12 . 445 
m a t t e , 3 . 23 
melanter i te , 14. 295 
mercuride, 4. 1022 

• metaco lumbate , 9. 865 
dihydrate , 9. 865 

motant imonate , 9. 453 
metant imoni te , 9. 432 
m e triphosphates, 3 . 292 

• metarsenite , 9. 122 
dihydrated, 9. 122 

— metas i l icate d ihydrated, 6. 343 
motasulpharsenatoxymolybdato , 9. 332 

——— metasu lphoant imoni te , 9. 536 
metasulphobisrnuthite , 9. 69O 
meta tungs ta te , 11 . 825 
motavanadate , 9. 767 
mica, 9. 4, 162 

_____ rnolybdate, 11. 558 
m o l y b d e n u m al loys , 11 . 522 

cobalt a l loys , 14. 54O 
iron al loys , 13 . 626 
pentaf luomolybdate , 11 . 611 

monamidodiphosphate , 8. 7IO 
monant imonide , 9. 404 
monobismuthide , 9. 635 
monophosphide , 8. 839 
monostannido, 7. 351 
monothiophosphate , 8. 1069 
moss , 3 . 34 

—-- muriate whi te , 3 . 157 
nat ive , 3 . 6 
nickel , 15. 5 

a l loys , 15. 178 
a luminium al loys , 15. 225 
beryl l ium al loys , 15 . 206 
b i smuth a l loys , 15. 202 
cadmium al loy, 15. 222 
chromium-aluminium al loys , 15. 

245 
. molybdenum-iron a l loys , 

15. 33O 
t in a l loys , 15. 245 

__ _ cobalt a l loys , 15. 336 
iron-magnes ium al loys , 15. 

337 
lead a l loys , 15 . 337 
zinc a l loys , 15. 337 

dioxychloride, 15. 419 
gold al loys , 15. 205 
hydroxysulphatarsenate , 9. 334 
iron al loy, 15. 312 

a luminium al loys , 15. 313 
manganese a l loys , 15 . 313, 

330 
zinc a l loys , 15 . 313 

lead-tin-zinc a l loys , 15 . 237 
magnes ium al loys , 15. 207 

a lumin ium al loys , 15. 231 
manganese a l loys , 16. 252 , 255 

a luminium al loys , 15 . 255 
m o l y b d e n u m al loys , 15. 247 
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C o p p e r n i c k e l m o l y b d e n u m t a n t a l u m a l l o y s , 

1 6 . 2 4 7 
s i l i c o n a l l o y s , 1 5 . 2 0 2 , 2 3 1 
s i l v e r a l l o y s , 1 5 . 2 0 3 
s u l p h i d e , 1 5 . 4 4 2 
t a n t a l u m a l l o y s , 1 5 . 2 3 8 
t i n a l l o y s , 1 5 . 2 3 4 

s i l i c o n a l l o y s , 1 5 . 2 3 5 
t i t a n i u m a l l o y s , 1 5 . 2 3 2 
t r i o x y b r o m i d e , 1 5 . 4 2 9 
t r i o x y c h l o r i d e , 1 5 . 4 1 9 
t r i o x y n i t r a t e , 1 5 . 4 9 2 
t u n g s t e n a l l o y s , 1 5 . 25O 
v a n a d i u m a l l o y s , 1 5 . 2 3 8 
z i n c - t u n g s t e n a l l o y s , 1 5 . 2 5 1 

n i c k e l i d e , 1 5 . 1 8 0 
n i c k e l o u s d i h y d r o p e n t a s u l p h a t e , 

4 7 4 
d i o x y s u l p h a t e , 1 5 . 4 7 4 
t r i o x y d i s u l p h a t e , 1 5 . 4 7 4 

d o d e c a h y d r a t o , 1 5 . 4 7 4 
t r i s u l p h a t e , 1 5 . 4 7 3 

d i h y d r a t e , 1 5 . 4 7 3 
h e n i c o s i h y d r a t e , 1 5 . 4 7 3 
h e p t a h y d r a t e , 1 5 . 4 7 3 

1 5 . 

t r i h y d r a t o , 1 5 . 4 7 3 
— n i t r a t e s , 3 . 28O 
— n i t r a t o p l u m b i t e , 7 . 8 6 6 
— n i t r a t o t u n g s t a t e , 1 1 . 8 6 2 
— n i t r i t e , 8 . 4 7 9 
— n i t r o s y l b r o m i d e , 8 . 4 2 6 

c h l o r i d e , 8 . 4 2 6 , 6 1 7 
s u l p h a t e , 8 . 4 2 3 , 4 2 6 
t e t r a b r o m i d e , 8 . 4 2 6 

— o c c u r r e n c e , 8 . 5 
— o c t o c h l o r o a l u m i n a t e , 5 . 3 2 2 
— o c t o d e c a m m i n o c h l o r o p l a t i n a t e , 1 6 . 3 2 6 
— o e t o h y e l r o x y o r t h o a r s e n a t e , 9 . 1 6 2 
— O l d N i c k ' s , 1 5 . 1 
—- o r e , 3 . 7 

b l i s t e r e d , 3 . 7 
g r e y , 3 . 7 
l i v e r y , 8 . 1 1 7 

— o l i v e , 9 . 159 
g r e e n , 9 . 1 5 9 

p u r p l e , 3 . 7 
r e d , 3 . 117 
v a r i e g a t e d , 3 . 7 
v e l v e t , 5 . 3 5 3 
y e l l o w , 3 . 7 

— o r e s , 1 5 . 9 
— o r t h o a n t i m o n a t e , 9 . 4 5 3 
— o r t h o a r s e n i t e , 9 . 1 2 1 

d i h y d r a t e d , 9 . 1 2 
— o r t h o t e l l u r a t e , 1 1 . 9 2 
— o r t h o v a n a d a t e , 9 . 7 6 6 

t r i h y d r a t e , 9 . 7 6 7 
— o s m i u m a l l o y , 1 5 . 6 9 7 
— o x a l a t o d i n i t r i t o h e x a m m i n o c o b a l t i a t e , 

8 . 51O 
— o x i d e b l a c k , 8 . 1 3 1 

r e d , 8 . 1 1 7 
s c a l e , 8 . 7 0 
vide C u p r o u s a n d C u p r i e o x i d e s 

— o x y i o d a t e , 2 . 3 4 4 
— o x y m o l y b d a t e , 1 1 . 5 5 9 
— o x y n i t r i t e , 8 . 4 7 9 
— o x y p e z i t a f l u o o o l u m b a t e , 9 . 8 7 4 
— o x y p y r o p h o s p h o r y l c h l o r i d e , 8 . 1 0 2 8 
— o x y s e l e n i t e , 1 0 . 8 2 3 

C o p p e r o x y s u l p h i d e s , 3 . 2 2 6 
o x y t e t r a n i t r i t o p l a t i n i t e , 8 . 5 1 9 
p a l l a d i u m a l l o y s , 1 5 . 6 4 2 

g o l d a l l o y s , 1 5 . 6 4 8 
s i l v e r a l l o y s , 1 5 . 6 4 6 

p a r a t u n g s t a t e , 1 1 . 8 1 7 
p a s s i v i t y , 3 . 9 5 
p e n t a f L u o v a n a d i t e , 9 . 7 9 7 
p e n t a h e x i t a s t a n n i d e , 7 . 3 5 1 
p e n t a m m i n o m e t a c h l o r o a n t i m o n a t e , 9 . 

4 9 1 
p e n t a s t a n n i d e , 7 . 3 5 1 
p e n t a t h i o n a t e , 1 0 . 6 2 7 
p e n t i t a t r i t e l l u r i d e , 1 1 . 4 3 
p e n t o x y b i s c h r o m a t e , 1 1 . 2 6 2 

• p e n t o x y o d o s u l p h o d i a n t i r n o n a t e , 9 . 
5 7 9 

p e r i o d a t o s , 2 . 4 1 2 
p e r m a n g a n a t o , 1 2 . 3 3 1 

— — p e r m o l y b d a t e , 1 1 . 6 0 8 
— p e r m o n o s u l p h o m o l y b d a t o , 1 1 . 6 5 3 
—- - p e r o x i d e , 3 . 1 1 6 

p e r r h e n a t o , 1 2 . 4 7 7 
- — h e m i h y d r a t e , 1 2 . 4 7 7 

p o n t a h y d r a t e , 1 2 . 4 7 7 
__ t e t r a h y d r a t o , 1 2 . 4 7 7 

p e r s u l p h a t e , 1 0 . 4 7 8 
p e r u r a n a t e , 1 2 . 7 3 
p h o s p h a t o d i r n o l y b d a t e , 1 1 . 67O 
p h o s p h a t o d o d c c a m o l y b d a t o . 1 1 . 6 6 3 
p h o s p h a t o d o d e e a t u n g s t a t o , 1 1 . 8 6 7 
p h o s p h a t o e n n e a m o l y b d a t c , 1 1 . 6 6 7 
p h o s p h a t o e n n e a t u n g s t a t o , 1 1 . 8 7 1 
p h o s p h a t o f l u o s i l i c a t e , 6 . 95() 
p h o s p h a t o h e m i p o n t a m o l y b d a t e , 1 1 . 

6 6 9 
p h o s p h a t o h o x a t u n g s t a t e , 1 1 . 8 7 2 
p h o s p h i d e c o l l o i d a l , 8 . 8 3 6 
p h o s p h i d e s , 3 . 97 ; 8 . 8 3 5 
p h o s p h i t e , 8 . 9 1 4 

——— p h o s p h i t o t u r i g s t a t o , 8 . 9 1 9 
p h o s p h o r , 3 . 9 7 
p h y s i c a l p r o p e r t i e s , 3 . 3 3 
p l a t i n i c c o s i t u n g s t a t e , 1 1 

m o l y b d a t o , 1 1 . 5 7 6 
8 0 3 

pla fc inum a l l o y s , 1 6 . 1 9 4 
c h r o m i u m a l l o y s , 1 6 . 2 1 6 
c o b a l t a l l o y s , 1 6 . 2 1 9 
g o l d a l l o y s , 1 6 . 2 0 5 

s i l v e r a l l o y s , 1 6 . 2 0 5 
t u n g s t e n a l l o y , 1 6 . 2 1 6 

i r o n a l l o y , 1 6 . 2 1 9 
m a n g a n e s e a l l o y s , 1 6 . 2 1 6 
n i c k e l a l l o y s , 1 6 . 22O 
s i h c i d e , 6 . 2 1 3 
s i l v e r a l l o y s , 1 6 . 2 0 1 

z i n c a l l o y , 1 6 . 2 0 7 
z i n c a l l o y , 1 6 . 2 0 7 

p o l y i o d i d e s , 3 . 2 0 6 
p o t a s s i u m a l l o y , 3 . 5 7 1 

a r s e n a t e , 9 . 1 6 3 
c o r o u s n i t r i t e , 8 . 4 9 6 
c o b a l t o u s s u l p h a t e , 1 4 . 7 8 1 
d i a m m i n o c h r o m a t e , 1 1 . 2 6 3 
ferric s u l p h i d e , 1 4 . 167 
f e r r o u s s u l p h a t e , 1 4 . 2 9 7 
l e a d h e x a n i t r i t e , 8 . 4 9 8 
m e r c u r i c o c t o c h l o r o t e t r a n i t r i t e , 

8 . 4 9 5 
n i c k e l s u l p h a t e , 1 5 . 4 7 4 
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C o p p e r p o t a s s i u m o e t o h y d r o t e t r a h y p o p h o s -
p h a t e , 8 . 9 3 6 

o x y q u a d r i e h r o m a t e , 1 1 . 2 6 3 
o x y t r i s e h r o m a t e , 1 1 . 2 6 3 
p h o s p h a t o h o m i p o n t a m o l y b d a t e , 

1 1 . 6 6 9 
— s e l e n a t o s u l p h a t e , 1 0 . 9 2 9 

s u l p h a t o s e l e n a t e , 1 0 . 9 2 9 
t r i o r t h o a r s e n a t e , 9 . 1 6 3 
t r i t e r o h e x a v a n a d a t e , 9 . 7 6 7 
t u n g s t e n t e t r a m m i n o e n n e a c h l o -

r i d e , 1 1 . 8 4 2 
p r e c i p i t a t i o n f r o m c o m p o u n d s , 3 . 1 0 

m e t a l l i c , 3 . 14 
p s i l o m e l a n e s , 1 2 . 2 6 6 
purple, 3 . 7 
p y r i d i n o p e r m a n g a n a t o , 1 2 . 3 3 2 

— -— p y r i d i n o p o r s u l p h a t e , 1 0 . 4 7 8 
p y r i t e s , 3 . 7 ; 1 2 . 5 2 9 ; 1 5 . 9 

- p y r o a r s e n i t e , 9 . 121 
p y r o p l i o r i e , 3 . 6 9 

— p y r o p h o s p h a t o t u n g s t a t o , 1 1 . 8 7 4 
p y r o s e l e n i t e , 1 0 . 8 2 4 

— - - p y r o s u l p h a r s e n a t o x y m o l y b d a t e , 9 . 
* 3 3 1 

p y r o v a n a d a t e , 9 . 7 6 7 
t r i h y d r a t o , 9 . 7 6 7 

—-— q u a d r a n t o x i d o , 3 . 1 1 6 
q u a t o r e t h y l o n o d i a m i n o c h lor op l a t i n i t o , 

1 6 . 2 8 2 
q u a t e r p y r i d i n o c h l o r o p l a t i n i t e , 1 6 . 2 8 2 

— — - q u i n q i i i o s m e t h y l a m i n e c h l o r o p l a t i n a t e , 
1 6 . 3 2 6 

r o d , 3 . 1 1 7 
r e f i n i n g , 3 . 2 6 

b y e l e c t r o l y s i s , 3 . 2 7 
r h o d i u m a l l o y , 1 5 . 5 6 4 
r u b i d i u m s e l e n a t e , 1 0 . 86O 
r u s t , 3 . 2 7 0 
r u t h e n i u m a l l o y , 1 5 . 5 1 0 
s e l e n a t e , 1 0 . 8 5 8 

d i h y d r a t e , 1 0 . 8 5 8 
m o n o h y d r a t e , 1 0 . 8 5 8 

s o l e n i t e , 1 0 . 8 2 3 
s e p a r a t i o n f r o m c o m p o u n d s , 3 . IO 

- s e s q u i o x i d e , 3 - 1 1 6 , 1 4 9 
s e x i e s d i x n e t h y l a m i i i e c h l o r o p l a t i n a t o , 

1 6 . 3 2 6 
s i l i c a t e s , 6 . 34O 
s i l i c i d e , 6 . 17O 
s i l i c o a r s e n i d e , 9 . 6 3 , 6 8 
s i l i c o n c h r o m i u m c o b a l t a l l o y s , 1 4 . 5 4 0 

m a n g a n e s e a l l o y s , 1 2 . 2 1 5 
s i l v e r a l l o y s , 3 . 5 7 2 

a m a l g a m , 4 . 1 0 2 7 
g o l d a l l o y s , 3 . 5 7 6 

n i c k e l a l l o y s , 1 5 . 2 0 5 
r e l a t i o n s , 3 . 6 1 7 

i r o n a l l o y s , 1 3 . 54O 
l e a d o c t o x y h e n a c o s i c h l o r i d e , 7 . 

7 4 3 
m a n g a n e s e a l l o y s , 1 2 . 2 0 5 
s e l o n i d e , 1 0 . 7 7 3 

s m e l t i n g , 3 . 3 
s o d i u m a l l o y , 3 . 571 

a r s e n a t e , 9 . 1 6 3 
b i s h y d r o d e c a t e t r a r s e n a t e , 9 . 1 6 3 
c a l c i u m a r s e n a t e , 9 . 1 7 4 
c h l o r o t e t r a o r t h o a r s e n a t e , 9 . 2 6 3 
d i c h l o r o h e x a o r t h o a r s e n a t e , 9 . 2 6 3 

C o p p e r s o d i u m d i h y d r o p e n t a r s e n a t e , 9 . 1 6 3 
• d i o x y d i c h r o m a t e , 1 1 . 3 3 9 

h y d r o b i s d i h y d r o d e c a p e n t a r s e 
n a t e , 9 . 1 6 3 

h y d r o e n n e a r s e n a t e , 9 . 1 6 3 
o r t h o a r s e n a t e , 9 . 1 6 2 
p a r a t u n g s t a t e , 1 1 . 8 1 8 
t e t r a o r t h o a r s e n a t e , 9 . 1 6 3 

s o l u b i l i t y o f h y d r o g e n , 1 . 3 0 5 , 3 0 6 
s t r o n t i u m a m m o n i u m n i t r i t e , 8 . 4 8 8 

p o t a s s i u m n i t r i t e , 8 . 4 8 8 
s i l i c a t e , 6 . 3 7 3 

s u b c h l o r i d o , 3 . 1 5 7 
s u b o x i d e s , 3 . 1 1 6 
s u l p h a r s e n a t o s u l p h o m o l y b d a t e , 9 . 3 2 3 
s u l p h a r s e n i d e , 9 . 3 0 6 

- s u l p h a t e , 1 3 . 6 1 5 
- - s u l p h a t o a l u m i n a t e , 5 . 3 5 3 
- - - s u l p h i d e c o m p l e x s a l t s , 3 . 2 2 7 

s u l p h i d e s , 1 2 . 3 9 7 
_ c o l l o i d a l , 3 . 2 2 5 

s u l p h i m i d e , 8 . 6 6 4 
s u l p h i t e , 1 0 - 2 7 3 
s u l p h o a l u m i n a t e , 5 . 3 3 1 
s u l p h o a n t i m o n i t e s , 9 . 5 3 5 

- - - - s u l p h o c h r o m i t o , 1 1 . 4 3 2 
- s u l p h o c o b a l t i t e , 1 4 . 7 5 7 

s u l p h o t e l l u r i t e , 1 1 . 1 1 3 
s u l p h o t u n g s t a t e , 1 1 . 8 5 9 

-- — s u l p h u r - i r o n , t e r n a r y s y s t e m , 3 . 2 4 
t e l l u r a t o , 1 1 . 9 2 
t e l l u r i d e , 1 1 . 4 2 
t e l l u r i t e , 1 1 . 7 9 
t e t r a c h l o r o a l u m i n a t e , 5 . 3 2 2 
t e t r a f l u o d i o x y t u n g s t a t e , 1 1 . 8 3 9 
t e t r a h y d r o d i a r s o n a t o c t o d o c a t u n g -

s t a t e , 9 . 2 1 4 
t e t r a h y d r o x y o r t h o a r s e n a t e , 9 . 161 

e n n e a h y d r a t e , 9 . 1 6 1 
„_ p e n t a h y d r a t e , 9 . 1 6 1 

t r i h y d r a t e , 9 . 1 6 1 
t e t r a i o d i d e , 3 . 2 0 7 

t e t r a m a g n e s i u m h e x a l u m i n i d o , 5 . 
2 3 7 

t e t r a m m i n o c h l o r o p a l l a d i t e , 1 5 . 67O 
... t e t r a m m i n o c h l o r o p l a t i n i t e , 1 6 . 2 8 1 

t e t r a m m i n o c h r o r n a t e , 1 1 . 2 6 1 
t e t r a m m i n o d i t h i o n a t e , 1 0 . 5 8 7 
t e t r a m m i n o m o l y b d a t e , 1 1 . 5 5 9 
t e t r a m m i n o n i t r i t e , 8 . 4 8 0 
t e t r a m m i n o p e r r h e n a t e , 1 2 . 4 7 7 
t e t r a m m i n o p e r s u l p h a t e , 1 0 . 4 7 8 
t e t r a m m i n o p y r o a n t i m o n a t e , 9 . 4 5 3 
t e t r a m m i n o s e l e n a t e , 1 0 . 8 5 8 , 8 5 9 

m o n o h y d r a t e , 1 0 . 8 5 8 
— t e t r a m m i n o s u l p h a m i d a t e , 8 . 6 6 2 
— t e t r a r n m i n o s u l p h i t e , 1 0 . 2 7 3 
— t e t r a m m i n o t u n g s t a t e , 1 1 . 7 8 2 
— t e t r a n i t r i t o p l a t i n i t e , 8 . 5 1 9 
— t e t r a n i t r o h e x a m m i n o c o b a l t i a t e , 8 . 

51O 
— t e t r a n t i m o n a t o , 9 . 4 4 3 
— t e t r a p e r m a n g a n i t e , 1 2 . 2 7 6 

h y d r a t e , 1 2 . 2 7 6 
— t e t r a p y r i d i n o t e t r a t h i o n a t e , 1 0 . 6 1 8 
— t e t r a s i l i c i d e , 6- 1 7 1 , 1 7 2 
— t e t r a t o t r i a m m i n o c h r o r n a t e , 1 1 . 2 6 1 
— t e t r i t a n t i m o n i d e , 9 . 4 0 3 
— t e t r i t a o x i d e , 8 . 1 1 6 
— t e t r i t a s i l i c i d e , 6 . 1 7 1 
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C o p p e r t e t r i t a s t a n n i d e , 7 . 3 5 1 
t e t r i t a t r i t e l l u r i d e , 1 1 . 4 3 
t h a l l i u m c e r o u a n i t r i t e , 8 . 4,96 
t h a l l o u s n i t r i t e , 8 . 4 9 6 

s e l e n a t e , 1 0 . 87O 
— t h i o c a r b a m a t e , 6 . 1 3 2 

t h i o h y p o p h o s p h a t o , 8 . 1 0 6 3 
t i n a l l o y s , 7 . 3 4 7 

a n d a l u m i n i u m , 7 . 3 6 1 
a n t i m o n y , 7 . 3 6 2 
b i s m u t h , 7 . 3 6 2 

— c a d m i u m , 7 . 3 6 1 
c a l c i u m , 7 . 361 
c h r o m i u m , 7 . 3 6 1 
c o b a l t , 7 . 3 6 2 
i r o n , 7 . 3 6 2 
m a n g a n e s e , 7 . 3 6 2 
n i c k e l , 7 . 3 6 2 
l e a d , 7 . 3 6 2 
p h o s p h o r u s , 7 . 3 6 2 
s o d i u m , 7 . 3 6 1 

—-— — v a n a d i u m , 7 . 3 6 2 
— z i n c , 7 . 3 6 1 

— l e a d - i r o n a l l o y s , 1 3 . 5 7 9 
t r i a m i d o d i p h o s p h a t e , 8 . 7 1 2 

_ t r i a m m i n o m o t a n t i m o n a t e , 9 . 4 5 4 
- - - t r i a r m r i i n o s e l e n a t e , 1 0 . 8 5 9 
__ — t e t r a h y d r a t e , 1 0 . 8 5 9 

t r i h y d r a t e , 1 0 . 8 5 9 
t r i a n t i m o n a t o , 9 . 4 4 4 
t r i a r s e n a t o t e t r a v a n a d a t e , 9 . 2 O l 
t r i c h r o m a t e , 1 1 . 3 5 1 
t r i m o l y b d a t e , 1 1 . 5 8 9 
t r i o x y c h r o m a t e , 1 1 . 2 6 1 
t r i s i l i c i d e , 6 . 1 7 2 
t r i s t a n n i d e , 7 . 3 5 1 

— t r i t a h o p t a s t a n n i d e , 7 . 3 5 1 
— — t r i t a l u m i n i d o , 5 . 23O, 231 

t r i t a m a n g a n i t e , 1 2 . 2 4 2 
t r i t a n t i r n o n i d e , 9 . 4 0 3 
t r i t a p h o s p h i d o , 8 . 8 3 7 
t r i t a r s e n i d o , 9 . 6 3 

__ — t r i t a s t a n r u d e , 7 . 35O 
• t r i t o r o d e c a v a n a d a t e , 9 . 7 6 7 

d i a m m i n o , 9 . 7 6 8 
d o d e c a m m i n e , 9- 7 6 7 
h e x a m r a i n e , 9 . 7 6 8 

t r i t h i o n a t e , 1 0 . 6 0 9 
t r i t h i o p h o s p h a t e , 8 . 1 0 6 7 
t r i t o x i d e , 8 . 1 1 6 , 1 1 8 
t r i t u n g s t a t e , 1 1 . 8 1 1 
t o u g h p i t c h , 8 . 2 7 
t u n g s t a t e , 1 1 . 7 8 2 

d i h y d r a t o , 1 1 . 7 8 2 
t u n g s t e n a l l o y s , 1 1 . 7 4 1 

i r o n - n i c k e l a l l o y s , 1 5 . 33O 
n i c k e l - t a n t a l u m a l l o y s , 1 5 . 2 5 1 

u r a n a t e , 1 2 . 6 3 
u r a n i o m i c a , 9 . 2 1 6 
u r a n i t e , 9 . 2 1 6 ; 1 2 . 4 3 
u r a n i u m a l l o y s , 1 2 . 3 8 
u r a n y l a r s e n a t e , 9 . 2 1 5 

p h o s p h a t e , 1 2 . 1 3 3 
s u l p h a t e , 1 2 . 1 1 0 

u s e s , 8 . 1 0 4 
v a n a d a t e s , 9 . 7 6 6 
v a n a d i d e , 9 . 7 3 3 
v i t r e o u s , 8 . 7 
v o l t a m e t e r , 1 . 9 6 4 
w h i t e , 1 5 . 2 0 8 

C o p p e r w o o d , 9 . 1 6 0 
w o o l , 3. 32 
w o r l d ' s p r o d u c t i o n , 3 . 6 
X - r a d i o g r a m , 1 . 6 4 1 
z i n c a l l o y s , 4 . 67O 

a l u m i n i u m a l l o y s , 5 . 24O 
a m m i n o c h l o r i d e , 4 . 6 4 8 
c a r b o n a t e , 4 . 6 4 8 
d i h y d r o x y h e x a m e t o a r s o n i t o , 9 . 

1 2 7 
h y d r o s u l p h a t e , 4 . 6 4 0 
m a n g a n e s e a l l o y s , 1 2 . 2 0 7 

— — n i c k e l a l l o y s , 1 5 . 2 0 8 
._ .. _ o x y c h l o r i d e , 4 . 5 4 6 

p h o s p h a t e , 4 . 6 6 4 
p h o s p h a t o a r s e n a t e , 9 . 1 8 2 
s u l p h a r s o n i t e , 9 . 2 9 6 
s u l p h a t e s , 4 . 6 3 9 

b a s i c , 4 . 64<> 
z i r c o n a t e , 7 . 1 3 6 
z i r c o n i u m , 7 . 1 1 6 

( t e t r a ) c o p p e r e n n e a l u m i n i d e , 5 . 2 3 1 
C o p p e r a s , 1 2 . 5 2 9 ; 1 4 . 2 4 5 , 2 4 8 

w h i t e , 4 . 6 1 3 
C o p p i t e , 3 . 6 2 3 ; 9 . 2 9 1 
C o p r o l i t o , 3 . 6 2 3 
C o p r o l i t e s , 2 . 1 
C o p u l a t e d c o m p o u n d s , 1 . 2 1 9 
C o q u i m b i t e , 1 2 . 5 2 9 ; 1 4 . 3 0 3 , 3 0 7 
C o q u i n a , 3 . 8 1 5 
C o r a c i t e , 1 2 . 4 , 5 2 
C o r a l , 3 . 6 2 2 
C o r a l l i n e e a r t h , 4 . 6 9 6 
— l i m e s t o n e , 3 . 8 1 5 
C o r a n d i t e , 7 . 8 9 6 
C o r d i e r i t e , 6 . 8 0 9 

ct-, 6 . 8 0 9 
£ - , 6 . 8 0 9 
X - r a d i o g r a m , 1. 6542 

C o r d y l i t o , 5 . 5 2 2 
Cor i n d i t e , 5 . 2 7 1 
C o r i n d o n , 5 . 2 4 7 
C o r k i t e , 7 . 8 7 7 ; 9 . 3 3 4 ; 1 2 . 5 2 9 ; 1 4 . 4 1 2 
C o r n o t i t e , 3 . 2 8 9 
C o r n e u s c r y s t a l l o s a t u s , 6 . 8 2 1 

f i s s i l i s , 6 . 8 2 1 
s o l i d u s , 6 . 8 2 1 

C o r n i s h s t o n e , 6 . 4 6 7 
C o r n u i t e , 6 . 3 4 2 
C o r n w a l l i t e , 9 . 4 , 161 
C o r o n a d i t e , 1 2 . 2 7 9 , 5 2 9 
C o r o n d i t o , 1 2 . 149 
C o r o n g u i t e , 9 . 3 4 3 
C o r o n i u m , 4 . 2 1 ; 5 . 6 1 7 ; 8 . 6 
C o r p s e c a n d l e s , 8 . 8 0 3 
C o r p u s c l e s i g n e e s , 1 . 6O 
C o r r e s p o n d i n g s t a t e s , 1 . 7 5 9 
C o r r o s i o n a c i d t h e o r y , 1 3 . 4 0 8 
— c o l l o i d t h e o r y , 1 3 . 4 3 5 

e f f e c t of c o m p r e s s e d s t r a i n s o n , 1 3 . 4 6 6 
i m p a c t s t r a i n s o n , 1 3 . 4 6 6 

——- t e n s i l e s t r a i n s o n , I S . 4 6 5 
t o r s i o n s t r a i n s o n , 1 3 . 4 6 5 

e l e c t r o c h e m i c a l t h e o r y , 1 3 . 4 1 2 
— f a c t o r s a f f e c t i n g , 1 3 . 4 2 6 

f a t i g u e o f i r o n , 1 3 . 4 6 7 
f i g u r e s , 1 . 6 1 1 

a n d i s o m o r p h i s m , 1 . 6 5 8 
h y d r o g e n d i o x i d e t h e o r y , 1 3 . 4 3 3 
i n t e r c r y s t a l l i n e , 1 3 . 4 2 3 



AX, I N D E X 534 GENER. 
C o p p e r i o n i c h y p o t h e s i s , 1 8 . 4 0 5 

s t e e l , aee I r o n 
w a t e r - l i n e , 1 3 . 4 4 9 

C o r r o s i r o n , 1 8 . 5 5 9 
C o r r o s i v e s u b l i m a t e , 4 . 7 9 7 
C o r s i c a n f u r n a c e , 1 2 . 5 8 2 
C o r u b i n , 5 . 2 7 1 
Corunc i e l i t e , 6 . 7 0 8 
C o r u n d o p h i l i t e , 6 . 6 2 3 ; 1 2 . 5 2 9 
C o r u n d u m , 5 . 1 5 4 , 2 4 7 ; 7 . 8 9 6 

m a t r i x of, 6 . 6 9 3 
C o r v n i t e , 9 . 4 , 5 5 5 ; 1 5 . 5 
C o s a l i t e , 7 . 4 9 1 ; 9 . 5 8 9 , 6 9 4 
C o s m e t i c w h i t e , 9 . 7 0 7 
C o s m o o h l o r e , 6 . 8 6 5 
C o s m o c h r o m i t e , 6 . 8 6 5 
C o s s a i t e , 6 . 6 0 7 
C o s s y r j t e , 6 . 8 3 6 ; 7 . 3 ; 1 2 . 5 2 9 
C o s t r a , 2 . 8 0 3 
C o t t a i t e , 6 . 6 6 3 
C o t t o n - s t o n e , 6 . 7 5 1 
C o t u n n i t e , 2 . 15 ; 7 . 7 0 7 
C o u l o m b , 1 . 9 6 3 
C o u n t P a l m a ' s p o w d e r , 4 . 2 4 9 
C o l i n t e r f o y , 4 . 4 0 1 
C o u p h o l i t e , 6 . 7 1 7 
C o u s e r a n i t e , 6 . 7 6 3 
C o v a l e n c e , 4 . 191 
C o v e l l i t e , 3 . 7, 22O 
C o v o l u r n o a t o m i c , 1 . 24O 

m o l e c u l e s , 1 . 2 3 9 , 7 5 5 
C r a d l e s , 3 . 4 9 6 
Cra ie d e 13r iancon , 6 . 43O 
C r a i g g o l d , 1 5 . 2 H ) 
C r a t e r i t e s , 7 . 9 8 
C r a y o n d o m i n e , 5 . 7 1 3 
C r e a m of l i m e , 3 . 6 7 6 
C r e d n o r i t o , 1 2 . 1 4 9 , 2 4 2 
Crood i to , 5 . 3 0 9 
Crfeme d e o l i a u x , 3 . 62O 
(h-es tod b a r y t e s , 3 . 7 6 3 
C r e s t m o r o i t e , 6 . 3 5 9 
C r e t a Hrianssonia , 6 . 4 2 9 

c i m o l i a , 6 . 4 9 6 
f u l I o n i a , 6 . 4 9 6 
r l i s p a m c a , 6 . 4 29 

— — S a r t o r i a , 6 . 4 2 9 
C r i e h t o n i t o , 7 . 2 , 5 7 ; 1 2 . 5 2 9 
C r i s p i t e , 7 . 2 , 3O, 3 4 
C r i s t o b a l i t o , 6 . 1 3 9 

a.-, 6 . 24O 
— a n a l y s e s , 6 . 2 4 2 

/3-, 6 . 24O 
p r e p a r a t i o n , 6 . 2 3 7 

C r i t h , 1 . 1 7 4 
Cr i t i ca l c o n s t a n t s a n d m o l e c u l a r •weight , 1 . 

7 6 2 
d e n s i t y , 1 . 1 6 5 , 7 6 2 
opa loHcence , 1 . 1 6 6 
p r e s s u r e , 1 . 1 6 5 
s o l u t i o n t e m p e r a t u r e , 1 . 5 2 3 

- s t a t e , 1 . 1 6 4 , 1 6 5 
t e m p e r a t u r e , 1 . 1 6 5 , 4 3 6 

_ v o l u m e , 1 . 1 6 5 
C r o c a l i t e , 6 . 5 7 3 , 6 5 3 
C r o c i d o l i t e , 6 . 9 1 3 ; 1 2 . 5 2 9 
C r o c o i s e , 1 1 . 2 9 0 
C r o c o i s i t e , 1 1 . 1 2 5 , 29O 
C r o c o i t e , 7 . 4 9 1 ; 1 1 . 1 2 5 , 2 9 0 
C r o c u s a n t i m o r i i i , 9 . 5 7 7 

C r o c u s m a r t i s , 1 8 . 7 8 1 
a p e r i t i v u s , 1 3 . 89O 

m e t a l l o r u m , 9 . 5 7 7 
C r o f t i n g , 2 . 2 4 3 
C r o m f o r d i t e , 7 . 4 9 1 , 8 5 2 
C r o m p t o n ' s f o r m u l a , 1 . 8 3 5 
C r o n s t e d t i t e , 6 . 6 2 3 ; 1 2 . 5 2 9 
C r o o k e s ' d a r k s p a c e , 4 . 2 4 

s p i n t h a r i s c o p e , 4 . 8O 
C r o o k e s i t e , 3 . 7 ; 1 0 . 6 9 4 , 7 8 2 
C r o s s - s t o n e , 6 . 4 5 8 
C r o s s i t e , 6 . 9 1 3 ; 1 2 . 5 2 9 
C r u c i b l e s t e e l , 1 2 . 7 5 3 
C r u c i l i t e , 6 . 9 0 9 
C r u s h e r s , 3 . 4 9 7 
C r y o h y d r a t e s , 1 . 5 1 7 
C r y o l i t e , 2 . 1 ; 5 . 1 5 4 , 3 0 3 , 3 0 4 ; 7 . 8 9 6 
• a l u m i n a - f l u o s p a r f u s i b i l i t y , 5 . 1 6 7 

s p . g r . , 5 . 1 6 8 
f u s i b i l i t y , 5 . 167 

a s h , 2 , 7 1 5 
f l u o r s p a r f u s i b i l i t y , 5 . 1 6 7 
g l a s s , 5 . 3 0 4 

C r y o l i t h i o n i t e , 5- 3 0 3 , 3 0 6 
C r y o p h i l l i t e , 6 . 6 0 7 
C r y o p h y l i t e , 2 . 4 2 6 
C r y o s o l , 1 . 5 1 7 
C r y o s o l , 7 . 8 8 2 
C r y p h i o l i t e , 4 . 3 8 8 
C r y p t o h a l i t e , 6 . 9 4 5 
C r y p t o l i n , 6 . 5 6 2 
C r y p t o l i t e , 5 . 5 2 3 
C r y p t o m o r p h i t e , 5 . 4 , 8 9 , 9 3 
C r y p t o p e r t h i t e s , 6 . 6 6 3 
C r y p t o s i d e r i t e s , 1 2 . 5 2 3 
C r y p t o t i l e , 6 . 5 7 1 , 6 0 5 
C r y p t o t i t e , 6 . 8 1 2 
C r y p t o v a l e n c i e s , 1 . 2 0 8 
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C u p r o d o s o l o i z i t e , 7 . 4 9 1 ; 9 . 7 1 5 , 7 7 7 
C u p r o f e r r i t e , 1 4 . 2 9 5 
C u p r o g o s l a r i t e , 4 . 64O 
C u p r o i o d a r g y r i t e , 3 . 4 2 6 
C u p r o j a r o s i t e , 1 4 . 3 4 3 
C u p r o m a g n e s i t e , 4 . 2 5 2 
C u p r o m a r t i a l a r s e n a t e , 9 . 2 2 4 
C u p r o n i c k e l , 1 5 . 1 7 9 
C u p r o p l a t i n u m , 1 6 . 6 
C u p r o p l u m b i t e s , 9 . 196 
C u p r o p y r i t e , 1 4 . 1 9 2 
C u p r o s c h e e h t e , 3 . 6 2 3 ; 1 1 . 6 7 8 , 7 8 2 , 8 1 8 
C u p r o s i c a m m i n o s u l p h o t h i o s u l p h a t e , 1 0 . 

5 3 6 
a m m o n i u m s u l p h i t e , 1 0 . 2 7 8 

- -. horn i t r i d o c a h y d r a t e , 1 2 . 2 7 8 
— p o n t a h y d r a t e , 1 0 . 2 7 8 
o x i d e , 3 . 1 2 6 

- — o x y o c t o s u l p h i t o , 1 0 . 2 7 8 
- - — p o t a s s i u m h e p t a s u l p h i t e , 1 0 . 2 7 8 

h e x a s u l p h i t e , 1 0 . 2 7 8 
t e t r a s u l p h i t e , 1 0 . 2 7 8 

s e l e n i d e , 1 0 . 7 7 0 
— s o d i u m o c t o s u l p h i t e , 1 0 . 2 7 8 

p e n t a m m i n o t e t r a t h i o s u l p h a t e , 
1 0 . 5 3 5 

— t e t r a m m i n o t o t r a t h i o s u l p h a t o , 1 0 . 
5 3 5 

d i h y d r a t e , 1 0 . 5 3 5 
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C u p r o s i c s o d i u m t e t r a s u l p h i t e , 1 0 . 2 7 8 
s u l p h i t e , 1 0 . 2 7 7 
s u l p h o t r i t h i o c a r b o n a t e , 6 . 1 2 5 
totramxriinochloride, 3 . 1 6 5 
t h a l l o u s s u l p h i t e , 1 0 . 3 0 2 
t u n g s t a t e , 1 1 . 7 8 2 

C u p r o s i l i c o n , 6 . 1 7O 
C u p r o s i l i e o t i t a n i u m , 7 . 1 2 , 2 4 
C u p r o s o c u p r i c c h l o r i d e , 3 . 157 

o x i d e , 3 . 1 1 6 
C u p r o t i t a n i u m , 7 . 1 2 , 2O, 2 4 
C u p r o t u n g s i t o , 3 . 8 
C u p r o t u n g s t a t e , 1 1 . 7 8 2 
C u p r o t u n g s t i t e , 1 1 . 6 7 8 
C u p r o u r a n i t e , 7 . 8 9 6 ; 1 2 . 2 , 4 , 1 3 3 
C u p r o u s a c e t y l i d e , 5 . 8 5 0 
— — a l l y l e n i d e , 5 . 8 5 3 

_ _ a - s t a n n a t e , 7 . 4 1 7 
-—- a m i d e , 8 . 2 5 9 

a m m i n o b r o r a i d e , 3 . 1 9 4 
a m m i n o e a r b o n a t e , 3 . 2 6 7 
a m x n i n o c h l o r i d e , 8 . 1 6 4 
a m m i n o n i t r a t o , 8 . 2 8 1 
a m m o n i u m e y a n i d o t h i o s u l p h a t o , 1 0 . 

5 3 3 
d i b r o n i o t e t r a t h i o s u l p h a t e , 1 0 . 5 3 3 
d i e h l o r o t e t r a t h i o s u l p l i a t o , 1 0 . 

5 3 3 
d i i o d o t o t r a t h i o s u l p h a t o , 1 0 . 5 3 3 
d i t h i o o y a n a t o t e t r a s u l p h a t e , 1 0 . 

5 3 3 
o r t h o p h o s p h a t e , 3 . 2 8 7 
p e n t a t h i o s u l p b a t o , 1 0 . 53O 
s o d i u m h e x a m m i n o e t o t h i o s u l -

p h a t o , 1 0 . 5 3 3 
s u l p h i t e , 1 0 . 2 7 4 
t h i o c a r b o n a t e , 6 . 1 2 5 

—•— t h i o o y a n a t o t h i o s u l p h a t e , 1 0 . 5 3 3 
# t h i o s u l p h a t e , 1 0 . 53O 

— t r i t h i o s u l p h a t o , 1 0 . 53O 
- a z i d o , 8- 3 4 8 

b a r i u m t r i t h i o s u l p h a t o , 1 0 . 5 4 5 
— h e p t a h y d r a t o , 1 0 . 5 4 5 

— t e t r a h y d r a t e , 1 0 . 5 4 5 
b r o m i d e , 3 . 1 9 2 
— „ _ p r o p e r t i e s , 3 . 1 9 2 
b r o m o s u l p h o b i s m u t h i t e , 9 . 7 0 3 
c a d m i u m h o x a c h l o r i d e , 4 . 5 5 9 

t r i b r o m i d e , 4 . 5 7 2 
caes ium d i t h i o s u l p h a t o , 1 0 . 5 3 5 
c a l c i u m t h i o s u l p h a t e , 1 0 . 5 4 4 
c a r b i d e , 5 . 8 5 0 

c o l l o i d a l , 5 . 8 5 1 
c a r b o n a t e , 3 . 2 6 7 
c e r i u m d i s u l p h i t o , 1 0 . 3 0 2 

_ d i t h i o s u l p h a t e , 1 0 . 5 4 9 
c h l o r i d e , 8 . 1 5 7 

c a r b o n y 1, 3 . 1 6 2 
— — n o n - a q u e o u s s o l n . , 3 . 1 7 6 
. p h o s p h i n e , 8 . 1 6 2 

p r e p a r a t i o n , 3 . 1 5 7 
p r o p e r t i e s , c h e m i c a l , 8 . 1 6 0 

p h y s i c a l , 3 . 1 5 9 
c h l o r o b i s m u t h i t e , 0 . 6 6 7 
c h l o r o c a r b i d e , 5 . 8 5 3 
e h l o r o s u l p h o b i s m u t h i d e , 9 . 7 0 3 
c h r o m i t e , 1 1 . 1 9 7 , 1 9 8 
d i a c e t y l i d e , 5 . 8 5 2 

• d i a r n m i n o i o d i d e , 8 . 2 0 5 
d i a r s e n a t e , 9 . 1 5 7 

C u p r o u s d i h y d r o d i c h l o r i d e , 8 . 1 6 2 
e n n e o x y s u l p h i t e , 1 0 . 2 7 4 
ferr ic d i s u l p h i d e , 1 4 . 1 8 4 

h e x a s u l p h i d e , 1 4 . 1 9 2 
p e n t a s u l p h i d e , 1 4 . 1 8 9 
t e t r a c h l o r i d e , 1 4 . 1 0 4 
t e t r a h y d r a t e , 1 4 . 1 0 4 
t r i s u l p h i d e , 1 4 . 1 8 9 

f e r r i t e , I S . 9 0 6 
f e r r o u s c h l o r i d e , 1 4 . 3 3 

h e p t a s u l p h i d e , 1 4 . 1 6 7 
p e n t a s u l p h i d e , 1 4 . 1 6 7 
s t a n n i c s u l p h i d e , 7 . 4 7 5 ; 1 4 . 1 8 9 
B u l p h a r s e n a t e , 9 . 3 2 4 
t r i s u l p h i d e , 1 4 . 1 6 7 

fluoride, 3 . 1 5 4 
f l u o s i l i c a t e , 6 . 9 4 9 
g a s , 1 . 1 2 3 
h e m i a m m i n o i o d i d e , 3 . 2 0 6 
h e m i p e n t a m m i n o p o t a s s i o a m i d e , 8 . 2 5 9 
h e x a m m i n o c h l o r i d e , 3 . 1 6 4 
h y d r a z i n e t h i o s u l p h a t e , 1 0 . 5 3 0 
h y d r o b r o m i d o , 3 . 1 9 4 

— — h y d r o c a r b o n a t e , 3 . 2 6 7 
h y d r o s u l p h a t e , 3 . 2 3 2 
h y d r o x i d e , 3 . 1 2 7 
h y d r o x y b r o m i d e , 3 . 1 9 4 
h y d r o x y d i c h l o r i d e , 3 . 1 6 4 
h y d r o x y i o d i d e , 3 . 2Ol 
h y p o n i t r i t e , 8 . 4 1 2 

„ ! d i h y d r a t e , 8 . 4 1 2 
i o d i d e , 3 . 2Ol 

p r o p e r t i e s , 3 . 2 O l 
• i o d o o a r b i d e , 5 . 8 5 3 

i o d o s u l p h o b i s m u t h i t e , 9 . 7 0 3 
l a n t h a n u m d i s u l p h i t e , 1 0 . 3 0 2 
l e a d c o b a l t s e l e n i d e , 1 0 . 8OO 

d e u t o r o s u l p h o h e x a b i s r n u t h i t o , 9 . 
6 9 5 

_ .— d i t h i o s u l p h a t e , 1 0 . 5 5 2 
f e r r o u s e n n e a s u l p h o d i a n t i m o n i t e , 

9 . 5 5 4 
m e t a s u l p h o h e x a b i s m u t h i d e , 9 . 

6 9 4 
o r t h o s u l p h a r s e n i t e , 9 . 2 9 8 
o r t h o s u l p h o b i s m u t h i t o , 9 . 6 9 3 
s u l p h a t e , 7 . 82O 

... s u l p h a t © c a r b o n a t e , 7 . 8 1 9 
— t e t r e r o s u l p h o d e c a b i s m u t h i t e , 9 . 

6 9 4 
t r i t e r o s u l p h o d e c a b i s m u t h i t e , 9 . 

6 9 5 
l i t h i u m s u l p h i t e , 1 0 . 2 7 5 

t h i o s u l p h a t e , 1 0 . 53O 
m a n g a n o u s c h l o r i d e . 1 2 . 3 6 8 
m e r c u r i c d i a m m i n o t r i i o d i d e , 4 . 9 3 6 

h e m i h e p t a m r n i n o t e t r a i o d i d e , 4 . 
9 3 5 

h e x a i o d i d e , 4 . 9 3 6 
h e x a m m i n o h o x a i o d i d o , 4 . 9 3 6 
o c t a m m i n o t e t r a i o d i d e , 4 . 9 3 5 
t e t r a i o d i d e , 4 . 9 3 5 
t e t r a m m i n o p e n t a i o d i d e , 4 . 9 3 6 
t r i a m m i n o p e n t a i o d i d e , 4 . 9 3 6 
t r i i o d i d e , 4 . 9 3 5 

m e r c u r o u a o c t o t h i o s u l p h a t e , 1 0 . 5 4 9 
m e s o s u l p h o c t o b i s m u t h i t e , 9 . 6 9 1 
m e t a p h o s p h a t e , 8 . 2 8 7 
m e t a s u l p h a r s e n i t e , 9 . 2 9 3 
m e t a s u l p h o t e t r a b i s m u t h i t e , 9 . 6 9 1 



C u p r o u s m e t a s u l p h o t e t r a n t i m o n i t e , 9 . 5 3 7 
m e t a s u l p h o t r i s a n t i m o n i t o b i s m u t h i t e , 

9 . 6 9 1 
m o l y b d a t e s , 1 1 . 5 5 8 
n e o d y m i u m d i s u l p h i t e , 1 0 . 3 0 2 
n i t r a t e , 8 . 2 8 1 
n i t r a t e s , 1 4 . 3 7 8 
n i t r i d e , 8 . 9 9 
n i t r o s y l c h l o r i d e , 8 . 6 1 7 
o r t h o a r s e n a t e , 9 . 3 1 8 
o r t h o p h o s p h a t e , 8 . 2 8 7 
o r t h o s i l i c a t e , 6 . 3 4 1 
o r t h o s u l p h a r s e n i t e , 9 . 2 9 1 
o r t h o s u l p h o a n t i m o n i t e , 9 . 5 3 6 
o r t h o s u l p h o b i s m u t h i t e , 9 . 69O 
o r t h o s u l p h o t e t r a b i s r n u t h i t e , 9 . 6 9 1 
o r t h o s u l p b o t e t r a n i t i m o n i t e , 9 . 5 3 7 
o r t h o s u l p h o v a n a d a t e , 9 . 8 1 7 
o x i d e , 3 . 1 1 6 , 1 1 7 

c h e m i c a l p r o p e r t i e s , 8 . 1 2 4 
c o l l o i d a l , 3 . 1 2 7 
h y d r a t o d , 3 . 1 2 7 
p h y s i c a l p r o p e r t i e s , 3 . 1 2 2 
p r e p a r a t i o n , 3 . 1 1 7 

-- o x y b r o m i d e , 3 . 1 9 4 
— o x y c h l o r i d e , 3 . 1 6 4 
— o x y c h l o r o c a r b i d o , 5 . 8 5 3 

- o x y d i c h l o r i d e , 3 . 1 6 4 
- o x y d i s u l p h i d e , 3 . 2 2 6 

— o x y i o d i d e , 3 . 2 0 1 
— o x y s u l p h a t e , 8 . 2 3 2 

( p o n t a ) m m o n i u m t r i s u l p h i t e , 1 0 . 2 7 5 
( p o n t a ) s o d i u m t r i s u l p h i t e , 1 0 . 2 7 6 
p h o s p h i n o e h l o r i d e , 8 . 8 1 7 
p l u m b i t e , 7 . 6 6 8 

— p o t a s s i u m a m i d e , 8 . 2 5 9 
a m m i n o a m i d e , 8 . 2 5 9 
a m m i n o t r i t h i o s u l p h a t o , 1 0 . 5 3 5 
d i c y a n o t h i o c a r b a n a t e , 6 . 1 2 4 
d i t h i o s u l p h a t o , 1 0 . 5 3 4 
ferr ic t o t r a s u l p h i d o , 1 4 . 1 9 2 
i o d i d e , 3 . 2 1 0 
o r t h o s u l p h o a n t i m o n i t e , 9 . 5 3 7 
s u l p h i t e , 1 0 . 2 7 6 
t e t r a t h i o s u l p h a t e , 1 0 . 5 3 5 
t h i o c a r b o n a t e , 6- 1 2 5 
t r i t h i o s u l p h a t e , 1 0 . 5 3 4 

d i h y d r a t e , 1 0 . 5 3 4 
t e t r a h y d r a t e , 1 0 . 5 3 4 
t r i h y d r a t e , 1 0 . 5 3 4 

p r a s e o d y m i u m d i s u l p h i t e , 1 0 . 3 0 2 
d i t h i o s u l p h a t o , IO. 55O 

— p y r o a r s e n a t e , 9 . 1 5 7 
p y r o s u l p h a r s e n i t e , 9 . 2 9 3 
r u b i d i u m d i t h i o s u l p h a t o , 1 0 . 5 3 5 

t e t r a t h i o s u l p h a t e , 1 0 . 5 3 5 
t r i t h i o s u l p h a t e s , 1 0 . 5 3 5 

s a l t , 3 . 1 2 7 
- s e l e n i d e , 1 0 . 7 6 9 
- s e l e n i t e , 1 0 . 8 2 3 
- s e s q u i a m m i n o b r o m i d e , 3 . 1 9 4 
- s e s q u i a m m i n o c h l o r i d e , 8 . 1 6 4 
- s e s q u i a m m i n o i o d i d e , 3 . 2 0 5 
- s o d i u m b r o m o d e c a t h i o s u l p h a t e , 1 0 . 5 3 3 

b r o m o p e n t a t h i o s u l p h a t e , 1 0 . 5 3 3 
c h l o r o d i t h i o s u l p h a t o s u l p h i d e , 1 0 . 

5 3 4 
c h l o r o p e n t a t h i o s u l p h a t e , 1 0 . 5 3 3 
d e c a t h i o s u l p h a t e , IO. 5 3 2 

e n n e a h y d r a t e , 1 0 . 6 3 2 
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C u p r o u s s o d i u m d e c a t h i o s u l p h a t e h o m i -
p e n t a d e c a h y d r a t e , 1 0 . 
5 3 2 

h e x a h y d r a t e d , 1 0 . 5 3 2 
o c t o h y d r a t e , 1 0 . 5 3 2 

d i a m m i n o d i t h i o s u l p h a t e , 1 0 . 5 3 2 
d i c h l o r o t r i t h i o s u l p h a t e , 1 0 . 5 3 3 
cUsu l p h a t o c t o t h i o s u l p h a t e , 1 0 . 

5 3 4 
d i t h i o c y a n a t o p e n t a t h i o s u l p h a t e , 

1 0 . 5 3 3 
d i t h i o s u l p h a t o , 1 0 . 5 3 2 

d i h y d r a t e , 1 0 . 5 3 2 
h e m i p e n t a h y d r a t e , 1 0 . 5 3 2 
m o n o h y d r a t e , 1 0 . 5 3 2 

d i t h i o s u l p h a t o d i s u l p h i d o , 1 0 . 5 3 4 
d i t h i o s u l p h a t o s u l p h i d e , 1 0 . 5 3 4 
d o d e c a t h i o s u l p h a t e , 1 0 . 5 3 2 

d o d e c a h y d r a t e , 1 0 . 5 3 3 
ferr ic t e t r a s u l p h i d e , 1 4 . 1 9 2 

• f e r r o s i c s u l p h i t e , 1 0 . 3 1 2 
h e p t a t h i o s u l p h a t e , 1 0 . 5 3 2 

e n n e a h y d r a t e , 1 0 . 5 3 2 
h e x a h y d r a t e , 1 0 . 5 3 2 

h y d r o c t o s u l p h i t o , 1 0 . 2 7 6 
. i o d o b r o m o p e n t a t h i o s u l p h a t o , 1 0 . 

5 3 3 
o c t o c h l o r o t e t r a d e c a t h i o s u l p h a t c , 

1 0 . 5 3 3 
p o n t a t h i o s u l p h a t o , 1 0 . 5 3 1 , 5 3 3 
• — h e x a h y d r a t e , 1 0 . 5 3 1 

o e t o h y d r a t o , 1 0 . 5 3 1 
p e n t a h y d r a t o , 1 0 . 531 

— s i l v e r h e x a m m u i o c t o t h i o s u l -
p h a t e , 1 0 . 5 3 9 

s u l p h i t e , 1 0 . 2 7 6 
t o t r a e h l o r o p e n t a t h i o s u l p h a t o , 1 0 . 

5 3 3 
— t e t r a t h i o s u l p h a t e , 1 0 . 5 3 2 

. d i h y d r a t e d , 1 0 . 5 3 2 
h e x a h y d r a t e , 1 0 . 5 3 2 

t h i o s u l p h a t e , 1 0 . 5 3 0 
t r i t h i o s u l p h a t e , 1 0 . 5 3 2 

• s t a n n i c f e r r o u s s u l p h i d e , 1 4 . 168 
s t a n n o u s c h l o r i d e s , 7 . 4 3 3 

s t a n n a t e , 7 . 4 1 8 
s u l p h a t e , 8 . 2 3 1 
s u l p h i d e , 1 . 52O ; 3 . 2 1 0 

a l c o h o s o l , 3 . 2 2 5 
a n d f e r r o u s s u l p h i d e , 3 . 2 4 

• p r e p a r a t i o n , 3 . 2 IO 
p r o p e r t i e s , c h e m i c a l , 3 . 2 1 6 

p h y s i c a l , 3 . 2 1 4 
s u l p h i t e , 1 0 . 2 7 4 
s u l p h o a n t i m o n a t e , 9 . 5 7 3 
s u l p h o f e r r i t e , 1 4 . 1 8 4 
t e l l u r i d e , 1 1 . 4O 
t e t r a b o r a t e , 5 . 8 4 
t o t r a c h l o r o f e r r a t e , 1 4 . 1 0 4 
t e t r a h y d r o t h i o s u l p h a t e , 1 0 . 5 2 9 
t e t r a m m i n o s u l p h a t e , 3 . 2 3 2 

h y d r a t o d , 3 . 2 3 3 
t e t r a t h i o n a t e , 1 0 . 6 1 8 
t h i o a u r i t e s , 3 . 6 1 4 
t h i o c a r b o n a t e , 6 . 1 2 4 
t h i o p h o s p h a t e , 8 . 1 0 6 5 
t h i o p h o s p h i t o , 8 . 1 0 6 2 
t h i o p y r o p h o s p h a t e , 8 . 1 0 7 0 
t h o r i u m d i t h i o s u l p h a t e , 1 0 . 55O 
t r i a m m i n o b r o m i d e , 3 . 1 9 4 
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Cuprous triamminochloride, 3 . 164 
tr iamminoiodide, 8. 205 
tungstato , 11 . 782 
zirconium trithiosulphate, 10. 550 

(di)ouprous (dodec)ammonium tetrasul-
phite , 10. 275 

dihydrate, 10. 275 
pentahydrato , 10. 277 

( te tra)ammomum trisulphite, 10. 235 
(deca)cuprous (tetra)sodium heptasulphite , 

10. 276 
(hej)ta)cuprous sodium sulphite , 10. 276 
(tetra)euprous a m m o n i u m tetrasulpbite , 10. 

275 
dihydrate, 10. 275 
pentahydrate , 10. 275 

- - - (d i )ammonium trisulphite, 10. 275 
(hexa)sodium pontasulphite , 10. 276 
potass ium trihydrotetrasulphite , 10. 

276 
(tri)cuprous potass ium dihydrotri sulphite, 

10. 276 
Cuprovanadito, 9. 778 
(/uprovanaclium, 9. 726 
Cuprozincite, 4. 648 
Cuprum gummatBObum, 3 . 157 

nicolai, 9. 80 ; 15. 2 
• sulphxiro mineral isatum, 3 . 2IO 

vi treum, 3 . 2IO 
Curio's capil larity theory of crystals , 1. 628 

constant , 13. 267 
law, 18. 267 

Curite, 7. 491 ; 12. 4, 68 
Current of electricity unit , 1. 963 
Curves, breaks in solubil ity, 1. 513 
Cyanide process, 8. 499, 504 
— gold, 3 . 305 

silver, 3 . 305 
Cyanite, 5. 155 ; 6. 458 
- — X-radiogram, 1. 642 
Cyaroinochte, 2. 657 ; 3 . 257 
CyanochroiTie, 2. 657 
Cyanoferrite, 14. 295 
Cyanogen and CO2 , 6. 32 
Cyanolite, 6. 362 
Cyanosite, 3 . 7 
Cyanotetrazote, 8. 339 
Cyanotrichite, 5. 154, 353 ; 6. 344 
Cyanurtriamide salts , 16. 314 
Cyanus, 6. 586 
Cyclic reactions, 16. 152 
Cyeloborene, 5. 34 
Cyclohexasiltrioxone, 6. 233 
Cyclopeite, 6. 916 
Cyclopite, 6. 693 
Cylindrite, 7. 283 , 491 ; 9. 552 
Cymophano, 4. 206 ; 5. 294 
Cyprian vitriol, 3 . 234 
Cypnne , 6. 726 
Cvpruaite, 5. 154 ; 14. 328, 335 
Cyptolite , 5. 512 
Cyrtohte, 4 . 206 ; 6. 846 ; 7. 167, 896 ; 12. 4 
Czermak and Spirek's furnace, 4 . 701 

D 

Daguerrotype process5 3 . 416 
Dahl l i te , 8. 623, 896 ; 8. 733 
Dalarnite , 9. 306 

I N D E X 

Daltonides , 1. 519 
Dal ton's atomic theory, 1. 103 

Law, 1. 93 
partial pressures, 1. 155 

a n d kinetic theory, 1. 
744 
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D i e n e r i t e , 9 . 7 9 
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D i e t h y l t h i o c a r b o n a t e , 6 . 1 2 0 
D i e t h y l a m m o n i u m b r o m o i r i d a t e , 1 5 . 7 7 6 

b r o r a o p a l l a d a t e , 1 5 . 1 7 8 
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Dihydroxyte tra iodoplat inates , 16. 391 
Dihydroxytetra iodoplat in ic acid, 16. 391 
Di imide , 8. 329 

hydrochloride, 8. 329 
Diimidodiamidototraphosphorie aicd, 8. 715 
Di imidodiphosphoamidic acid, 8. 714 
Diimidodiphosphoric acid, 8. 713 
Diimidodiphosphorylmonarninie acid, 8. 714 
Di imidomonamidophosphoric acid , 8. 714 
Di imidopentathiodiphosphoric acid, 8. 727 
Di imidopentathiopyrophosphoric acid, 8. 

1056 
Di iodates , 2 . 324 
l_)iiodobisothylonediamines, 1 1 . 405 
JDiiodylamine, 8. 606 
Diisopropyl s tannone , 7. 410 
Di l i th ium sodium chloroperiridite, 15. 765 
Dil lnito, 6. 473 
Di lut ion law, failure of, 1. 993 

Ostwald's , 1. 992 
Dimagnet i t e , 12 . 529 ; 18. 743 
Dimanganese f>otassium oxyoctofluoride, 

12. 347 
Dimercuriaminonium amminochlorido, 4. 
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Dimorcur iammonium amminox ido , 4 . 79O 

— a m m o n i u m chloride, 4. 845 
_ _____ chromate , 11 . 284 

nitrate , 4. 999 
dihvdrated, 4. 1000, IOOI 

sulphate , 4. 978, 979 
dodecahydrated , 4. 978, 979 

bromide. 4. 888, 88*9 
dihydrated, 4. 886 
homihydratod, 4. 89O 
monohydrated , 4. 889 

broTnoinercuriate,"*4. 889 
• carbonate , 4. 982 
chloride, 4. 869 

- __ _—__ hydrates , 4. 87O 
chloromorcuriate, 4. 889 
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dil iydrated, 4. IOOI 
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iodide, 4 . 923 

hydrated , 4. 924 
mercuriammonium sulphate , 4. 98O 
mercuric hydroxyamidoni tra te , 4 . 

1002 
-- te troxyni trate , 4. IOOI 

monoaquochloride, 4. 867 
nitrate , 4 . 1000 
nitrite, 8. 495 
oxide , 4 . 789 
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monohydrated , 4. 79O 
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tetrahydrated, 4 . 790 
trihydrated, 4. 79O 

selenate , 10. 869 
sulphate dihydrated, 4. 978 

monohydrated , 4 . 978 
Dimesoiodic acid, 2. 324 

Dimetaphosphates , 8. 985 
Dimetaphosphimic acid, 8. 717 
Dimethyl -o- to lu id in ium bromopal ladite , 15. 

677 
bromosmate , 15. 723 
chloroiridate, 15. 77 
chloropalladite, 15. 67O 
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Dimetaphosphoric acid, 8. 985 
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bromoruthenato , 15. 538 
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chloropalladate, 15. 673 
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- — chlororhodato, 15. 579 
chlororuthenate, 15. 534 
chlorosmate , 15. 719 

- - - ferric fluorides, 14. 7 
fluoferrate, 14. 8 

— heptachloroferrato, 14. 101 
hoxachloroperrhodite, 15. 579 
pentachloroferrato, 14. 101 

- - - tetrachloroforrate, 14. 101 
uranyl tetrachloride, 12 . 89 

L>imethylanilinium bromosmate , 15. 723 
Dimethylpyra_in ium-2 , 5-dimothylpyra-

zinepentachlor oplat inate , 16 . 313 
D i m o t h y l p v r i d i n m m bromoplat inate , 16. 
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2, 5-dimothyl-3-ethy]pyrazinopontachloro-

platinic acid, 16. 313 
D i m o l y b d a t e s , 11 . 580, 582 
Dimorfina, 9. 266 
Dimorphi sm, 1. 590 
Dimorphi te , 9. 266 
Dinickel c a d m i u m hoxachloride, 15 . 42O 
Diogeni te , 6- 392 
Dio l -d ip lumbous bromide, 7. 754 
Diops ide , 1. 521 ; 6. 39O, 409 

baryta , 6. 412 
chrome, 6. 41O 
chromic, 6. 818 
strontia , 6. 412 
X-radiogram, 1. 642 

Diopsides , 6. 41O 
Dioptaso , 3 . 8 ; 6. 342 
Dioscorides, 1. 37 
Dioxa la tod iammines , 11 . 407 
Dioxalatodiquo-sa l ts , 11 . 407 
Dioxa la toe thy ld iammines , 11 . 407 
D iox ides , 1. 958 
D i o x o g e n , 1. 946 
Dioxydichloroplat inic acid, 16. 334 
Dioxydisulpharsenic acid, 9. 326 
Dioxyhydroxychloroplat in ic acid , 16. 333 
Dioxy l i t e , 7. 818 
Diparaphosphoric acid, 8. 948 
Diperchromates , 11 . 357 
Diperchromic acid, 11 . 361 
Dipertungst ic acid, 11 . 835 
Diphani te , 6. 709 
Diphenyls i l i coethylene , 6. 226 
Diphosphamidic acid, 8. 710 
Diphosphatoferric acid, 14 . 4IO 
Diphosphatomanganio acid, 12. 461 
Diphosphodiamidic acid, 8. 710 
Diphosphoric acid , 8. 948 
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D i t h i o p h o s p h o r o u s a c i d , 8 . 1 0 6 2 
D i t h i o t h i o n c a r b o n i c a c i d , 6 . 1 1 9 
D i t t m a r i t e , 4 . 3 8 5 
D i t u n g s t a t e s , 1 1 . 7 7 3 , 8 0 9 
D i u r a n i c a c i d , 1 2 . 5 8 

2 N 

I3ipnosphotriam.id.ic
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D i u r a n y l a m m o n i u m p e n t a c a r b o n a t e , 1 2 . 
1 1 4 

s u l p h a t e , 1 2 . 17 
t r i s u l p h a t e , 1 2 . 108 
t r i s u l p h i t e , 1 0 . 3 0 8 

b a r i u m d i c a r b o n a t e , 1 2 . 1 1 6 
o c t o h y d r a t e , 1 2 . 1 1 6 
p e n t a h y d r a t e , 1 2 . 1 1 6 

c a l c i u m o r t h o v a n a d a t e , 9 . 7 8 9 
h y d r o x y l a m i n e t r i s u l p h a t e , 1 2 . 1 0 8 
l e a d p h o s p h a t e , 1 2 . 1 3 6 
p o t a s s i u m d i s u l p h i t e , 1 0 . 3 0 8 

e n n e a f l u o r i d e , 1 2 . 7 9 
h e p t a f l u o r i d e , 1 2 . 7 9 
o r t h o v a n a d a t e , 9 . 7 8 8 
t r i s u l p h a t e , 1 2 . 1 1 0 

s o d i u m t r i s u l p h i t e , 1 0 . 3 0 8 
s t r o n t i u m d i c a r b o n a t e , 1 2 . 1 1 6 

D i v a n a d a t o c t o d e c a t u n g s t i c a c i d , 9 . 7 8 5 
D i v a n a d a t o t u n g s t i c a c i d , 9 . 7 8 5 
D i v a n a d y l a m m o n i u m t r i s u l p h a t e , 9 . 8 2 4 

c t e s i u m t e t r a s u l p h i t e , 1 0 . 3 0 5 
c h l o r i d e , 9 . 8 0 5 
l i t h i u m h e x a s u l p h i t e , 1 0 . 3 0 5 
p o t a s s i u m t r i s u l p h a t e , 9 . 8 2 4 
r u b i d i u m t r i s u l p h i t e , 1 0 . 3 0 5 
s o d i u m t r i s u l p h a t e , 9 . 8 2 4 

D i v e r ' s l i q u i d , 2 . 8 4 3 
D i x e n i t e , 6 . 8 3 5 
l i i z i n e p o t a s s i u m s u l p h a t e , 4 . 6 3 7 
D o b s c h a u i t o , 9 . 3 1 0 
D o d e c a o h l o r o c t o s i l o x a n e , 6 . 9 7 5 
D o d e c a c h l o r o p o n t a s i l a n e , 6 . 9 6 0 , 9 7 3 
D o d e c a c h l o r o s i l i c o p e n l a n e , 6 . 9 6 0 , 9 7 3 
D o d e e a r r i o l y b d a t o s , 1 1 . 5 8 2 , 5 9 9 
D o d e c a t u n g s t a t e s , 1 1 . 7 7 3 
D o d o c a v a n a d a t e s , 9 . 2 0 2 
D o d e k a m m i n e - h e x o l - t e t r a k o b a l t ( 1 1 1 )-

s a l z e , 1 4 . 6 8 1 
D t t b e r e m e r ' s t r i a d s , 1 . 2 5 3 
D o g n a e s k a i t e , 9 . 6 9 1 
D o g n a c s k i t e , 9 . 5 8 9 
D o g ' s t o o t h s p a r , 8 . 8 1 4 
D o l e r o p h a n i t e , 3 . 2 6 6 
D o l o m i o , 4 . 3 7 1 
D o l o m i t e , 3 . 6 2 2 ; 4 . 2 5 1 , 3 7 1 

c o b a l t i f e r o u s , 4 . 3 7 1 
d e c a l c i f i c a t i o n , 4 . 2 8 1 , 2 8 2 
f e r r u g i n o u s , 4 . 3 7 1 
f o r m a t i o n i n n a t u r e , 4 . 3 7 1 
m a n g a n i f o r o u s , 4 . 3 7 1 
n i e k e l i f e r o u s , 4 . 3 7 1 
p r o p e r t i e s , 4 . 3 7 3 
s e p a r a t i o n m a g n e s i a f r o m , 4 . 2 8 1 
s o l u b i l i t y , 4 . 3 7 4 
s p a r , 4 . 3 7 1 
s t r o n t i a n , 4 . 3 7 6 
s y n t h e s i s , 4 . 3 7 2 
X - r a d i o g r a m , 1 . 6 4 1 

D o l o m i t i c c a l c i t e , 8 . 8 1 4 
m a r b l e s , 4 . 3 7 1 

D o m a n g a n o w o l f r a m i t e s , 1 1 . 7 9 8 
D o m e y k i t e , 3 . 7 ; 9 . 4 , 6 3 ; 1 5 . 9 
D o m i n g i t e , 7 . 4 9 1 ; 9 . 3 4 3 , 5 5 4 
D o n a c a r g y r i t e , 9 . 5 5 1 
D o n a r i u m , 5 . 5 0 1 ; 7 . 1 7 4 
D o n i u m , 4 . 2 0 5 
D o n o v a n ' s s o l u t i o n , 4 . 9 1 6 ; 9 . 4 0 
D o r o r i t e , 6 . 7 2 9 
D o u b l e r e f r a c t i o n , 1 . 6 0 7 

D o u b l e t e l e c t r i c , 4 . 1 8 7 
D o u b l i n g , 9 . 35O 

A r ^ a r r e s t , 1 2 . 8 5 4 
D o u c i l , 6 . 5 7 6 
D o u g l a s i t e , 2 . 1 5 , 4 3 0 ; 1 2 . 5 2 9 ; 1 4 . 3 2 
D r a c o , 4 . 7 9 7 

m i t i g a t u s , 4 . 7 9 7 
D r a g o n , f i e r y , 9 . 3 4 1 
D r a v i t e , 6 . 7 4 1 
D r e e l i t e , 8 . 8 0 2 
D r o p - b l a c k , 5 . 7 4 9 
D r u m m o n d ' s l i g h t , 1. 3 2 6 
D r y b o n e , 4 . 4 0 8 

c o p p e r , 8 . 2 6 
w h i t e s t o n e , 0 . 4 6 7 

D r y i n g g a s e s , 1 . 2 8 8 
D u b h u i m , 5 . 4 9 8 
D u d l e y i t e , 6 . 6 0 8 
D u r f e l d t i t e , 7 . 4 9 1 ; 9 . 3 4 3 , 5 3 6 
D u f r e n i t e , 1 2 . 5 2 9 ; 1 4 . 4 0 7 
D u f r e n o v s i t e , 7 . 4 9 1 ; 9 . 4 , 2 9 2 , 2 9 8 , 2 9 9 
D u f t i l e , "9. 4 
D u f t i t e , 9 . 1 6 2 , 1 9 6 
D u h e m a n d M a r g u l e s ' v a p o u r p r e s s u r e l a w , 

1 . 5 5 5 
D u k a , 2 . 7 1 1 
D u l o n g a n d P e t i t ' s c o n s t a n t , 1 . 8 0 9 

l a w , i . 7 9 8 
— —— r u l e a n d a t o m i c w e i g h t s , 1 . 

8 0 4 
. q u a n t u m t h e o r y 

of e n e r g y , 1 . 
8 1 1 

m e a n i n g of, 1 . 8 0 8 
D u m a s ' p r o c e s s v a p o u r d e n s i t y , 1 . 1 8 4 
D u m e s i t e , 6 . 6 2 4 
D u m o n t i t e , 1 2 . 4 
D u m o r t i e r i t e , 6 . 4 6 2 
D u r n r e i c h e r i t e , 4 . 2 5 2 ; 5 . 1 5 4 , 3 5 4 
D u n d a s i t e , 7 . 8 5 5 
D u n i t o , 6 . 3 8 6 
D u r a l u m i n , 1 . 2 7 9 ; 5 . 2 3 7 
D u r a n g i t e , 5 . 1 5 5 ; 9 . 4 , 2 5 9 
D u r d e n i t e , 1 1 . 2 ; 1 2 . 5 2 9 

t e t r a h y d r a t e , 1 1 . 8 2 
D u r i r o n , 1 3 . 5 5 9 
D u s s e r t i t e , 9 . 2 2 7 
D u s t i n a i r , 8 . 1 
D u t c h m e t a l , 4 . 6 7 1 
D y a d , 1 . 2 2 4 
D y a d s , 1 . 2 0 6 
D y c r a s i t e , 9 . 3 4 3 
D y n a m i c a l l o t r o p y , 5 . 7 2 3 
D y n a m i c a l e l e c t r o n i c h y p o t h e s i s v a l e n c y , 8 . 

1 0 9 1 
D y n a m i t e , 2 . 8 2 9 ; 6 . 2 8 9 
D y n e , 1 . 6 9 2 
D y s a n a l y t e , 7 . 3 ; 9 . 8 6 3 , 8 6 7 
D y s c r a s i t e , 3 . 3OO ; 9 . 4 0 4 
D y s k r a s i t , 9 . 4 0 4 
D y s l u i t e , 5 . 1 5 4 , 2 9 6 , 2 9 7 ; 1 2 . 1 4 9 
D y s l y t i t e , 8 . 8 6 0 
D y s p r o s i a , 5 . 4 9 9 , 7 0 2 

i s o l a t i o n , 5 . 6 9 6 
D y s p r o s i u m , 6 . 6 9 6 

a m m o n i u m c a r b o n a t e , 5 . 7 0 4 
a t o m i c n u m b e r , 5 . 7 0 0 

w e i g h t , 5 . 6 9 9 
b r o m a t e , 2 . 3 5 4 
b r o m i d e , 5 . 7 0 3 
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Dyspros ium carbonate, 5. 704 

chloride, 5 . 703 
chromate , H . 288 
hydroxide , 5. 703 
isolat ion, 5- 553 
nitrate , 5. 704 
occurrence, 5 . 696 
oxide , 5 . 702 
oxychloride, 5. 703 
phosphate , 5 . 704 
properties , 5. 698 
su lphate , 5. 703 

D y s o n i t e , 6. 898 
Dyssyntr ib i te , 6. 619 
D y s t o m g l a n z , 9. 55O 

E 

Eakle i te , 6. 360 
Earth , 3 . 619 

alkali-alkaline tungsten-bronzes , 
751 

alkaline chlorosmates , 15. 72O 
chrysopras, 6. 624 
c imolian, 6. 496 
coralline, 4. 696 
Diana's , 6. 471 
d iatomaeeous , 6. 142 
(elements, 1. 31 
fuller's, 6. 496 
inf lammable, 1. 64 
Lemnian , 6. 47 I 
mercurial, 1. 64 
porcelain, 6. 472 
porcellana, 6. 472 
sinopisian, 6. 472 

Earthenware , 6. 514 
Ear ths , 5. 494 

alkaline, 5. 494 
history, 1. 383 
rare, 5. 494 

E a r t h y cobalt , 14. 424 
manganese ochro, 12 . 267 

E a u do chaux , 3 . 676 
Javel le , 2. 243, 268 
Labarraque, 2 . 244, 268 

oxygenee , 1. 936 
regale, 8. 618 

Ebe lmeni te , 12. 266 
Ebers ' papyrus , 1. 26 
Ebig i te , 12 . 4 
Ebul l i t ion , see Boi l ing 
E c d e m i t e , 7. 491 ; 9. 4, 257 
Echel l i te , e . 717 
E c t o g a n , 4 . 531 
E c u m e de mer, 6. 427 
Edel i te , 6. 718 
Ede lpat ina , 3 . 78 
E d e n i t e , 6. 391 , 821 ; 12 . 149 
Edington i te , 8. 625 ; 6. 575, 751 
Edisoni te , 7. 30 
Edwards i te , 5. 523 
Effect, 1. 13 
Efflorescence, 1. 81 , 502 
Effusion gases , 1. 342 
Egeran , 6. 726 
Eggon i t e , 6. 442 
Egles toni te , 2 . 15 ; 4 . 697, 805 
E g y p t , 1. 24 

E g y p t i a n blue, 6. 373 
Ehl i te , 3 . 289 ; 8. 733 
Ehrenborgite, 6. 495 
Ehrenwerthi te , 13 . 877 
Eichbergite , 9. 691 
Eichwaldi te , 5. 1OO 
Einste in's theory atomic heat , 1. 811 
Ei sen gefeintes , 12. 709 
E i senamianth , 6. 24O 
Eisenant imonglanz, 9. 553 
Eisenchrom, 11 . 2Ol 
Eisenerz hexadorat , 7. 56 
E i sen glenz, 18. 775 
Eisengl immer, 14. 39O 

schiefer, 13. 775, 877 
Eisenkiesel , 6. 138 
Eisenmohr, 13 . 762 
E i sonmulm, 13. 923 
Eiseiuiiere, 13. 775 
Eisenpecherz, 12. 1 ; 13. 886 
Eisenphyl l i te , 14. 390 
Eisenrahrn, 13. 775 
Eisenrosen, 7. 57 
Eisenschefferito, 6. 396 
Eisenspath , 14. 355 
Eisenstassfurt i te , 5. 137 
Eisenste in , B lau , 6. 913 

magnetischer, 13. 731 
Eisenstoinmark, 6. 473 
Eisentalk , 6. 431 
Ei s s te in , 5. 304 
Eka-a lumin ium, 1. 261 ; 5. 373 

boron, 1. 261 
si l icon, 1. 261 

E k d e m i t e , 9. 257 
Ekeborgite , 6. 762 
Ekedemite , 7. 491 
Ekmani te , 6. 624 ; 12. 529 
Ekonov i to , 12 . 529 
Ektropi te , 6. 918 
Elajolite, 6. 569 
Elasmose , 11 . 114 
Elast ic constants and isomorphism, 1. 6 

l imit , 1. 819 ; 13. 533 
Elast ic i ty , 1. 819 

adiabatic, 1. 82O 
cubic. 1. 820 
isothermal, 1. 820 
longitudinal , 1. 82O 

— modulus , 1. 820 
vo lume, 1. 82O 

Elbai te , 6. 742 
Electric acid, 1. 137 

calamine, 4. 408, 643 ; 6. 442 
charges -within molecule, 4. 1 88 
discharge glow, 1. 882 

in gases, 4. 24 
invisible, 1. 881 

• non-luminous, 1. 881 
silent, 1. 882 

doublet , 4. 187 
field, act ion on spectral l ines, 4. 19 
smelt ing iron, 12. 598 
spectrum of a toms , 4. 5O 
steel furnaces, 12. 656 

Electrical and thermal energy, relation, 
1036 

conduction, ve loc i ty of, 1. 967 
conduct iv i ty , 8. 52 
discharge, 1. 881 
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Electr ical discharge brush, 1. 882 

dark, 1. 882 
energy, 1. 712 
flame, 1. 882 
pressure, 1. 963 
resistance, 1. 963 
theory chemical ac t ion , 1. 398 
uni t s , 1. 963 

Electr ic i ty , 1. 89 
q u a n t i t y of, 1. 963 

Electr i te , 5. 271 
Electroaffinity, 1. IOOO, 1Ol5 ; 2 . 227 
Electrocapil lary act ions , 3 . 222 
Electrochemical equiva lent , 1. 964 

series, 1. 1013, 1014 
Electrochemistry , 1 . 7 1 1 
Electrode , 1. 92 

potent ia l , 1. 1016 
Electrolys is , 1. 92 , 962 

Clausius' ionizat ion hypothes i s , 1. 
971 

effect of so lvent , 1. 968 
Faraday's laws, 1. 963 
fractional, 1. 1039 
Grotthus' chain hypothes i s , 1. 969 
Helmhol tz ' s strain hypothes i s , 1. 971 

— — ion hypothes i s , 1. 969 
of water , Bel l cells , 1. 278 
refining copper by , 3 . 27 

mult ip le s y s t e m , 3 . 27 
parallel s y s t e m , 3 . 27 
series s y s t e m , 3 . 27 

water , d iaphragm colls, 1. 278 
filter press cel ls , 1. 277 
tank coll, 1. 278 

Elec tro lyte , 1. 92 
Electro lytes , H a l l effect, 1. 982 
Electrolyt ic gas , 1. 137, 483 

induct ion , 8. 585 
process desi lverizat ion lead, 3 . 313 

— — solut ion pressure, 1. 1017 
Electromagnet ic mass , 4. 160 
Electrometer , capil lary, 1. 1016 
Eloctronjotivo force, 1. 963 

and chemical affinity, 1. 1012 
osmotic pressure, 1. 1020 

back, 1. 1029 
Elec tron , 4. 29, 164 ; 5. 237 

m a s s , 4. 30 
pos i t ive , 4 . 29 

Electronegat ive e lements , 4. 176 
Electrons , mobi le , 4. 167 

!Ramsay's theory rotat ing, 4 . 186 
va l ency , 4 . 167, 190 

fixing, 4. 19O 
Electroplate , 15 . 209 
Elec tropneumat ic fire-producers, 8. 1058 
Electropos i t ive e l ements , 4 . 176 
Electrostat ic separat ion ores, 3 . 22 
Electrothermic smel t ing , 3 . 23 
E lec trotype , 7. 362 
Electro typing , 3 . 13 
Electrozone , 2 . 96 
E lec t rum, 3 . 493 ; 15. 208, 21O ; 16 . 1 
E l e m e n t , 1. 74 ; 4 . 2, 158 
E l e m e n t separateur, 5. 541 
E l e m e n t i primi, 1. 60 

secundi , 1. 60 
tert i i , 1. 6O 

E l e m e n t s Anaxagoras , 1. 32 

E l e m e n t s , A n a x i m e d e s , 1. 32 
Aris tot le , 1. 33 
asteroidal , 4 . 3 
Br idge , 1. 257 
classification, 1. 249 , 263 
c o m m o n , 4 . 3 
devo lu t ion , 4 . 156 
dis tr ibut ion of, 1. 272 
e lectrochemical series, 1. 1Ol 3 
e lectronegat ive , 4 . 176 
e lectroposi t ive , 4 . 176 
E m p e d o c l e s , 1. 33 

• evo lu t ion , 4 . 156 -
Lockyer on , 4 . 21 

— extinct, 1. 257 ; 4. 3, 156 
— Four Theory of, 1. 33 
— Five Theory of, 1. 33 
— group, 1. 257 
— Bieracleitus, 1. 32 
— hetero logous , 1. 267 
— isotopic , 4 . 50, 13O 
— miss ing , 1. 261 
— m i x e d , 4. 158 
— mult ip le growth h y p o t h e s i s , 4 . 173 
— mul t iva l en t , 1. 267 ; 4 . 174 
— mutab i l i ty , 4. 155 
— n a m i n g , 1. 114 
— new, 4 . 51 
— occurrence a n d periodic law, 1. 272 
— !Pherocydes, 1. 31 
— pleiadic , 4. 13O 
— primal, 4 . 1 
— pure, 4 . 158 
— scarcer, 4 . 3 
— Thales , 1 . 3 1 
— t w i n , 1. 266 
— typica l , 1. 257 

transi t ion, 1. 257 
t ransmutat ion , 4 . 147 

Eleonori te , 8. 733 ; 14. 408 
Elf -candles , 8. 803 

fire, 8. 803 
El fs torpi te , 9. 223 
E lhuyar i t e , 6. 497 
El ian i te , 13 . 559 
El ias i te , 12 . 4, 52 
El invar , 15. 257 
El ix ir of l ife, 1. 49 

vitse, 1. 49 
El l sworth i te , 9. 866, 903 ; 12 . 6 
Elpaso l i te , 5. 306 
Elp id i te , 6. 855 ; 7. 100 
E m a n a t i o n , 4 . 95 

radium, see N i t o n 
E m b o l i t e , 2 . 16 ; 3 . 300, 418 ; 7. 896 
Embr i th i t e , 7. 491 ; 9. 544 
E m e r a l d , 4 . 204 ; 6. 803 

nickel , 15 . 5 
E m e r y , 5. 247 
Emery l i t e , 6. 708 
E m i s s i o n spectrum, 4. 7 
E m m o n i t e , 3 . 834, 846 
E m m o n s i t e , 1 1 . 2 , 82 ; 12 . 529 
E m p e d o c l e s , 1. 33 
Empir ica l facts , 1. 8 
E m p l e c t i t e , 3 . 7 ; 9. 589, 690 
Empress i t e , 1 1 . 2, 44 
E m p t i n e s s , opt ical , 1. 768 

Tyndal l ' s t e s t , 1. 768 
E m u l s i o n s , 1. 769 



GKNERAL, 
Emulso ids , 1. 770 
Enant iomorphic al lotropy, 5. 723 
Enant iomorphism, 1. 596 ; 5. 723 
Enargi te , 3 . 7 ; 9. 4, 317 
Enceladi te , 7. 54 
Encre sympathet ique , 14. 421 
Endeiol i te , 5 . 52O ; 6. 83O 
Endel l ione , 9. 550 
Endel l ionite , 9. 550 
Endeol i te , 7. 100 
Endl ichi te , 7. 491 ; 9. 4, 261 , 809 
Endosmos i s , 1. 539 
Endothermal compounds , 1. 707 
Endrometer , Vol ta , 1. 144 
Energet ic hypothes i s of mat ter , 1. 691 
Energet ics , first law of, 1. 693, 694 

second law, 1. 713 
Energy , 1. 688, 689 

atomic , 1. 785 
available, 1. 717 
bound, 1. 716 

- -„. capaci ty factor, 1. 712 
chemical , 1. 1Ol 1 
conservation matter and, 1. 695 
cost of reaction, 1. 716 
degradation a n d eutropy, 1. 726 

of, 1. 711, 712 
dissipation of, 1. 704, 711 
distance, 1. 712 
electricity, 1. 712 
factors of, 1. 712, 1011 
forms of, 1. 9, 688 
free, 1. 716 

and entropy, 1. 726 
intens i ty factor, 1. 712 
internal, 1. 695. 717 

of gases , 1. 792 
— - intra-atomic, 4. IHO, 155 

kinetic, 1. 696, 712 
energy of gases, 1. 744 

—— - latent of reaction, 1. 728 
-—— law of conservat ion, 1. 692 

persistence, 1. 692 
. transformation, 1. 689 

mass factor, 1. 712 
nonproduct ive , 1. 721 
potent ia l , 1. 696, 727 

——— quant i ty factor, 1. 712 
q u a n t u m theory, 1. 811 

— — relation of electrical a n d thermal , 1. 
1036 

s tabi l i ty function, 1. 727 
s trength factor, 1. 712 
surface, 1. 712, 846, 847 
total , 1. 717 
transformations of, 1. 689 
uni ts of, 1. 693 
v o l u m e , 1. 712 

Engelhardite , 6. 857 
Engel ' s magnes ia potash process , 4. 369 
Engl i sh drops, 2 . 781 

red, 10. 351 
salts , 4 . 249 

Enneabromodiperrhodite pepridinium acid, 
15. 580 

Enneachlorodi tungst ic ac id , 11 . 842 
Enneachloromolybdous acid, 11 . 618 
Enneamercur iammonium iodide, 4. 924 
Enneamerouric a m m o n i u m cioosichloride, 4. 

851 
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Enneamercuric heptoxy-bromide, 4. 885 
Enneamolybdates , 11. 595 
Enneathiosulphate sodium silver acetylido, 

10. 540 
Ennerohexaphosphoric acid, 8. 992 
Enophite , 6. 423 ; 12. 529 
Ensta t i t e , 1. 521 ; 6. 390, 391, 408 
E o t v o s ' rule, 1. 855 
Eolido, 10. 915 
Eos i te , 9. 715 
Eosphorite , 5. 155, 3 7 0 ; 8. 7 3 3 ; 12. 149, 

455, 529 ; 14. 397 
Epiboulangorite, 7. 491 ; 9. 343, 544 ; 15. 9 
Epiehlorite , 6. 624 ; 12. 529 
Epidosmino, 6. 759 
Epididymite , 4. 206 ; 6. 382 
Epidote , 5. 531 ; 6. 722 

aluminium, 6. 722 
- — cerium, 5. 510 

iron, 6. 722 
magnesia, 6. 722 
manganese, 6. 768 

— manganesoifcro, 6. 768 
orthates , 5. 510 
X_radiogram, 1. 642 

Ep idymi te , 6. 38O 
Epigenite , 3 . 7 ; 6. 894 ; 9. 4, 324 ; 12. 529 
Epinatrol i te , 6. 654 
Epiphanite , 6. 62 ; 12. 529 
Episomorphs , 1. 662 
Epist i lbi te , 6. 575, 760 
Episto l i te , 6. 838 ; 7. 3 ; 9. 839, 867 
Epongo m6tall ique, 12- 767 
E p s o m salts , 4. 249, 252, 321 
Epsomite , 2. 430 ; 4. 252, 321 
Epsornito, 15. 9 
Equat ion building, 1. 361 

characteristic, 1. 161 
— gas, 1. 161, 754 

• Clausius', 1. 761 
—— -Diotoriei's, 1. 758 

- Van dor Wauls' . 1. 756 
of State , 1. 161 

of solids, 1. 834 
s tate solids, Gruldberg's, 1. 836 

Van der Waals", 1. 836 
Equat ions , chemical, 1. 202 
Equil ibria: chemical, effect of pressure, 2 . 

146 
temperature, 2. 145 

Equil ibrium, 2. 141 
apparent, 1. 715 
chemical, 1. 730 

effect of temperature, 1. 732 
condit ions of, 1. 445, 714 ; 2. 141 
effect of temperature on chemical, 1. 

732 
false, 1. 715 ; 2. 162 
law : J . H . van' t Hoff's, 2. 145 
metastable , 1. 715 
pressure, 1. 348 
stable, 1. 714 

Equivalent , 1. 187 
chemical, 1. 964 
electrochemical, 1. 964 
transparency, 4. 32 
weights , 1. 79, 99 

Equla, 10. 1 
Erbia, 5. 497, 702 

isolation, 5. 696 
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Erbium, 5. 696 

ammonium sulphate, 5. 704 
atomic number, 5. 7OO 

weight , 5. 699 
bromato, 2. 354 
chlorate, 2. 354 
chloroplatinate, 16. 330 
chloroplatinite, 16. 284 
chromate, 11 . 288 
dihydrotetraselenite, 10. 831 
dioxysulphate , 5. 704 
dithionate , 10. 594 
dodecanitritotriplatinite, 8. 521 
earths isolation, 5. 696 
hexaiodohexanitritotriplat inite , 8. 523 
hydroxide , 5. 703 
iodato, 2. 354 
isolation, 5. 554 
nitrate, 5. 704 
nitride, 8. 115 
occurrence, 5. 696 
oxide, 5. 702 

• oxychloride, 5. 703 
peroxide, 5. 703 
potass ium sulphate, 5. 704 
properties, S. 698 
selonate enneahydratod, 10. 872 

octohydrated, 10. 872 
selenite, 10. 831 

enneahydrato, 10. 831 
— pentahydrato, 10. 831 

si l icododecatungstato, 6. 880 
sodium pyrophosphate , 5. 704 

tungstato , 11 . 791 
solubil i ty of hydrogen, 1. 307 

— sulphate, 5. 703 
sulphite, 10. 302 

Krcinito, 6. 766 
Erdmanni te , 4. 206 ; 5. 509 ; 6. 451 ; 7. 100 
Eremite , 5. 523 
Erg, 1. 692 
Erikite , 5. 529 ; 6. 835 
Erinite , 6. 498 ; 9. 4, 161, 162 
Eriochaloito, 3 . 168 
Erionite , 6. 768 
Errite , 6. 896 
Error, probable, 1. 131 
Ersbyi te , 6. 763 
Erubescono, 14. 189 
Erubescite , 12. 529 ; 14. 189 
Eryophyl i t e , 2 . 426 
Erythr i te , 6. 663 
Erythrine , 9. 228 
Erythri te , 9. 4, 228 ; 14. 424 ; 15. 9 
Erythrochromic di thionate , 10. 596 
Erythroconite , 9. 291 
Erythronium, 9. 714 
Erythro-sal ts , 11 . 408 
Erythrosiderite , 2 . 15 ; 12. 529 
Erzalum, 4. 613 
Escarboucle, 8. 730 
Escherite , 6. 721 
Eschewegi te , 12 . 6 
Eschimite , 9. 839 
Eschwegei te , 9. 839 
Esmarkite , 6. 449, 811 
Esmeraldai te , 12. 529 
Esmeraldi te , 18. 895 
Espumil la , 2. 711 
Essoni te , 6. 715 

INDEX 
E s t a n o , 7. 276 
Estr ichgyps , 3 . 774 
Eta in , 7. 276 
E t c h figures, 1. 611 
E t h a n e a n d CO 2 , 6. 32 
Ether , 18 . 615 

and CO8 , 6. 32 
solubil i ty in water, 1. 523 

Etherine theory, 1. 217 
Ethers , 1. 389 
Ethoxyorthodis i l icate (hexa) , 6. 310 
E t h y l acetate and hydrogen, 1. 304 

alcohol, 16. 277 
and hydrogen, 1. 303 

amidosulphinate , 8. 634 
ammonium(tetra) metasi l icate , 6. 329 

— — ant imony pentabromide, 9. 493 
— — chloride, 13. 615 

chloro-/3-thiocarbonate, 6. 120 
ferrisulphate, 14. 319 
ferrodinitrosylsulphide, 8. 442 
hexamotaphosphate , 8. 989 
hypophosphato , 8. 932 

— — metasi l icate , 6. 309 
orthosil icate, 6. 309, 972 
orthothiooarbonate, 6. 119 

- - - silicic acid, 6. 309 
silicon(di) dichloride, 6. 309 

oxide, 6. 3O0 
(tri) acetate , 6. 309 

hydroxide , 6. 309 
trichloride, 6. 309 

stannic bromide, 7. 455 
chloride, 7. 446 
iodide, 7. 463 

s tannone, 7. 410 
s t ibonium iodomercuriato, 9. 407 

— sulphide, 15 . 762 
sulphite symmetrical , 10. 240 

unsymmetrical , 10. 24O 
sulphone, 10. 162, 238 
sulphonic acid, 10. 239 

chloride, 10. 239 
sulphoxide, 10. 238 
thiolcarbamate, 6. 1 32 
thioncarbamate, 6. 132 
trithiocarbonato, 6. 120 
ultramarine, 6. 590 

Ethylal lylaminetrichloroplatinous acid, 16. 
273 

Ethy lamine , 15. 762 
uranyl phosphate , 12 . 132 

E t h y l a m m o n i u m bromoiridate, 15. 776 
— bromopalladate, 15. 678 

bromoperruthenito, 15. 538 
bromoruthonate, 15. 538 
bromosmate , 15. 722 
chloroiridate, 15. 770 
chloropalladate, 15. 673 
chloropalladite, 15. 670 
chloroperruthenite, 15. 532 
chlororhodate, 15. 579 
chlororuthenate, 15. 534 
chlorosmate, 15. 719 
ferric fluorides, 14. 7 
fiLuoferrate, 14. 8 
heptachloroferrate, 14 . 101 
heptachloroperruthenite, 15. 533 
tetrachloroferrate, 14 . 101 

Ethylani l in ium hromopalladite , 15. 677 
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Ethylani l in ium bromosraate, 15 . 723 

chloropalladite, 15. 670 
Ethy lbenzy lan i l in ium bromoemate , 15. 723 
Ethy l ene , effect on catalysis , 1. 487 

oxyfluoborate, 5 . 125 
ozonide, 1. 899 

Ethy lened iamine aquoheptachloroperruthe-
nite , 15. 533 

chloropalladite, 15. 670 
hydroxyheptachloroperruthenite , 15. 

533 
nickel disulphate, 15. 469 
uranyl chloride, 12 . 89 

disulphate, 12 . 109 
nitrate , 12 . 126 

Etl iylenediaminoamtmonium pentafluofer-
rate , 14. 8 

Ethylenediaminomonosulphonic acid, 8. 683 
Ethy lened iammonium bromoiridate, 15. 777 

bromoperruthonite, 15. 538 
bromoruthenate , 15. 539 
bromosmate , 15. 723 
chloroiridate, 15. 771 
chloroperruthenite, 15. 533 
chlororuthenate, 15. 534 
chlorosmate, 15. 719 
heptachloroperrhodite, 15. 578 
heptaehloroperruthenite, 15. 533 

Ethylnitrol ie acid, 8. 297 
Ethylphosphorie acid, 8. 966 
Ethy loxyphenylarnmoniumbroniopla t inate , 

*16. 375 
Etromeycr i te , 9. 343 
Etruscan ware, 6. 513 
Ettr ingi to , 3 . 623 ; 5. 154 
Kucairite, 3 . 3OO ; 10. 694, 773 
Euchlorite , 6. 608 
Euchroite , 9. 4, 16O 
Euclase , 4. 205 ; 6. 802 
Eucol i te , 5. 511 ; 6. 855, 857 ; 7. 1OO ; 9. 839 

t i tanite , 6. 84O ; 7- 3 
Eucol i t ic t i tanite , 5. 512 
Eucrasi tc , 5. 515 
Eucrypt i te , 2 . 425 ; 6. 569 
Eudeiol i te , 9. 839 
Eudial i to , 7. 896 
Eudia ly te , 5. 511 ; 6. 855, 857 ; 7. 100 ; 9. 839 
E u d i d y m i t e , 4 . 206 ; 6. 38O, 381 
Eudiometer , 8. 3 
Eudnophi te , 6. 645 
Eudomophi te , 6. 576 
Eugenes i te , 15. 592 
Eugenglanz , 9. 54O 
Eukampt i t e , 6. 609 ; 12. 529 
Eu ly t ine , 6. 836 
Euly t i to , 9. 589 
Eumani t e , 7. 31 
Euphyl l i t e , 6. 607 
Eupyr ion , 8. 1059 
Eupyrochroi te , 8. 896 
Eural i te , 6. 623 ; 12. 529 
Europia , 5. 503 , 693 

isolat ion, 5. 686 
Europ ium, 5. 686 

a tomic number , 5 . 69O 
weight , 5 . 690 

carbonate , 5- 695 
chloride, 5. 693 
dichloride, 5 . 693 
hydrox ide , 5 . 693 

Europium isolation, 5. 551 
occurrence, 5. 686 
oxide, 5. 692 
oxychloride, 5. 694 
properties, 5. 688 
solubil ity of hydrogen, 1. 307 
sulphate, 5. 694 

Europous chloride, 5- 694 
Eurosamarium, 5. 503 
Euscenito , 9. 839 
Eusynchi te , 7. 491 ; 9. 715, 778 
Eutect ics , 1. 517 
Eutecto id , 1. 518 
Eutex ia , 1. 517 
Euthal l i te , 6. 644 
Eutropic series, 1. 654 
Entropy, 1. 721 

analogies, 1. 723 
and degradation of energy, 1. 726 

diffusion, 1. 725 
free energy, 1. 726 

-—~- law of max imum, 1. 725 
measurement, 1. 722 

Euxcnerde , 7. 99 
Euxenia , 7. 99 
Euxen i te , 5. 518 ; 7. 3, IOO, 185, 896 ; 9. 

904 ; 12. 4 
E u x e n i u m , 5. 5<)4 ; 7. 99 
Euzeol i te , 6. 755 
Evans i t e , 5. 155, 367 ; 8. 733 
Evaporat ion , cooling during, 1. 426 

kinetic theory, 1. 425 
speed of, 1. 424 

Evas ion coefficient, 6. 49 
Evidence , circumstantial, 1. 90 
-——- cumulat ive , 1. 90 

negat ive , 1. 83 
Evigtoki te , 5. 309 
Evolut ion chemistry, 1. J 19 

e lements , Lockyer's hypothes is , 4. 21 
nomenclature, 1. 119 
of e lements , 4. 156 

Excels ior diamond, 5. 711 
Exc i t ed radio act iv i ty , 4. 97 
Exc i t ing X-rays , 4. 32 
Exi te le , 9. 421 
Exi te l i te , 9. 421 
Exosmos i s , 1. 539 
Exothermal compounds, 1. 7<)7 
Expans ion and isomorphism, 1. 658 

coefficient and heat ftision, 1. 837 
gases , thermal effects, 1. 862 
(thermal) of colloids, 1. 774 

Experience, 1. 5 
Experiment , 1. 5, 12 
Experiments , blank, 1. 57 

control, 1. 57 
dummy, 1. 57 

Explos ion -wave, velocity of, 1. 486 
Explos ions , 1. 485, 705 
Expol iat ion, 12. 747 
External work, 1. 695 
PIxtinct e lements , 4. 3, 156 
Ext inct ion , angle of optical, 1. 608 

coefficient, 8. 47, 175 
oblique, 1. 608 
parallel, 1. 608 
straight, 1. 608 

Extraordinary ray, 1. 607 
Eyt landi te , 5. 516 
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F 

Facel l i te , 6. 571 
Factor , capaci ty of energy, 1. 7X2 

intens i ty of energy, 1. 712 
mass of energy, 1. 712 
quant i ty of energy, 1. 712 
strength of energy, 1. 712 

Factors of energy, 1. 712, 1011 
Fac t s , 1. 5 

empirical, 1. 8 
Fa l t spath , 6. 661 
Fahlerz, 3 . 7 ; 4 . 406 ; 9. 4 , 291, 589 ; 15. 9 

mercurial, 9. 291 
Fahl i te , 9. 291 
Fahlkupferorz, 9. 291 
Fahloros mercurial, 4. 697 
Fahlun brilliants, 7. 63O 
Faience, 6. 513 
Fairfieldite, 3 . 623 ; 8. 733 ; 12. 149, 454 ; 

14. 396 
Falerts , 9. 291 
Falkenhaynito , 9. 291, 536 
Falkstoinmark, 6. 472 
False equilibrium, 1. 715 

ore, 15. 419 
Famat in i to , 3 . 7 ; 9. 343, 573 
Farad, 1. 963 
Faraday's dark space, 4. 24 

effect, 4. 19 
gold, 3 . 554 
laws electrolysis, 1. 963 

Faratsihito, 6. 907 
Furgito, 6. 652 
Farina arsenical is, 9. 90 
Faroelite , 6. 709 
Faserblende, 4. 408 
Faserkiesel, 6. 455 
Fasserzeolith, 6. 758 
Fassaite , 6. 39O, 817 
Faujasi te , 6. 575, 747 
Fauserite , 4. 252 ; 14. 149, 422 
F a v a , 7. 124 
Fayal i te , 6. 386, 906 ; 12. 529 

manganese , 6. 906 
zmo, 6. 906, 909 

Feather-alum, 14. 299 
mica, 6. 613 

FedorofTs crystallochomical analysis , 1. 616 
Fehling's solution, 3 . 120 
Feldspar, 6. 662 
Fe ldspath krummbl&ttiger, 6. 663 
Fel i te , 6. 556 
Fels i te , 6. 663 
Felsobanyite , 5. 154, 338 
Felspar, 6. 661 

aventurine, 6. 693 
baryta, 6. 698, 706, 707 
blue, 3 . 274 ; 5. 370 
csesia, 6. 662, 668 
ferric, 6. 695 
glassy, 6. 662 
Kapnik, 6. 896 
Labrador, 6. 693 
lazur, 6. 663 
lead, 6. 662, 698 
l ithia, 6. 662, 668 
magnesia , 6. 662, 698 
rubidia, 6. 662, 668 
strontia , 6. 662, 698, 707 

Felspar structure, 6. 696, 707 
uses of, 6. 683 
zinc, 6. 662 

Felspars, 5. 155 
alkali const i tut ion, 6. 665 

synthes is , 6. 667 
analysis , 6. 664 

• physical properties, 6. 668 
properties, physical , 6. 668 

chemical , 6. 680 
Felspath apyre, 6. 458 

decompose , 6. 468 
d u Forez, 6. 458 

Felsspath , 6. 661 
Fer arsenical, 9. 306 

mineralise par l'acide arsenique, 9. 226 
soude, 12. 709 
spathique, 14. 355 
sulfure magnet ique , 14. 136 

.— sulphure blanc, 14. 218 
Ferberite, 11 . 678, 798 ; 12 . 529 
Ferganite , 9. 715 
Ferghanite, 9. 787 
Fergusonite , 5. 516 ; 7. 100, 255, 896 ; 9. 

839, 866 ; 12. 4 
— — tyri te , 7. 185 
Ferment , nitric, 2. 807 

nitrous, 2. 807 
Ferments , inorganic, 1. 937 
Fermorite , 9. 4^ 171 
Fernandinite , 9. 715, 793 
Ferrates, 13 . 702, 929, 93O 
Forrazite, 7. 491 , 877 
Ferri liquor, 13. 831 

hydrate , 13 . 831 
oxychlorate , 13 . 831 

Ferriallophane, 12 . 529 
Ferric acid, 13. 929, 93O 

alumina, 14. 95 
a luminate , 13. 919 
a lumium calcium oxyphosphate , 14. 

411 
chloride, 14. 104 
chromium calc ium si l icate, 6. 866 
hydrosulphate , 14. 348 
oxyphosphate , 14. 411 

amidosulphonate , 8. 644 
arnminophosphate, 14. 410 
a m m o n i u m a luminium a lums , 14. 349 

a n t i m o n y chloride, 14. 102 
arsenate, 9. 227 
carbonate, 14. 37O 
chroma to, 11 . 309 
chromium a lums , 14. 350 

sulphate, 11 . 463 
disulphate, 14. 336 

dodecahydrate , 14. 337 
dodecamolybdate , 11 . 602 
dodecatungstate , 11 . 832 
ferrous octosulphate , 14 . 351 

oxycarbonate , 14. 370 
fluoride, 14. 7 
heptachloride, 14. 99 
hep tac osichl oro trihypoanti m o -

nate , 9. 486 
• hexafluoride, 14. 7 
- hydrophosphite , 8. 920 

oxytetrasulphate , 14. 339 
paratungstate , 11 . 820 
pentabromiodide , 14. 135 
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Ferric a m m o n i u m pentachloride, 14. 99 
pentadecoxysexieschromato , 11 . 

31O 
phosphate , 14. 410 
pyrophosphate , 14. 414 
sulphate , 11 . 831 
sulphatofluoberyllate, 14. 353 
sulphide, 14. 182 
tetrabromide, 14. 124 
tetrachloride, 14. 99 
trideoaohlorido, 14. 101 
trisulphate, 14. 336 

anhydride, 13 . 93O 
anorthite , 6. 698 
a n t i m o n y octochlorido, 14. 82 

octodecachloride, 14. 125 
aquohypophosphi tes , 8. 889 
arsenate colloidal, 9. 224 
arsenide, 9. 73 
azide, 8. 354 
barium chlorides, 14. 104 

disulphate, 14. 347 
sulphide, 14. 194 
tungstate , 11 . 8Ol 

beryl l ium pentachloride, 14. 104 
borate, 5. 114 
borotungstate , 5. I l l 
bromate , 2. 359 
bromide, 14. 117, 122 

hemitr ihydrate , 14. 122 
hexahydrato , 14. 122 
preparation, 14. 122 
properties, chemical , 14. 124 

physical , 14 . 123 
trihydrate, 14. 122 

bromohypophosphi te , 8. 890 
b u t y l a m m o n i u m fluorides, 14. 8 
cadmium chloride, 14. 104 

disulphide, 14. 194 
caesium a lum, 14. 345 

ohlorobromido, 14. 77 
docachlorido, 14. 103 
dichlorotribromide, 14. 125 
disulphate, 14. 345 
dodecachloride, 14. 103 
hexachloride, 14. 103 
octochloride, 14. 103 
pontabromido, 14 . 125 
pentachloride, 14. 103 
selenate, 10. 882 
tetrabromide, 14. 125 

— tetrachloride, 14. 103 
trichlorodibromide, 14. 125 

calc ium chlorides, 14. 104 
fluophosphate, 14. 412 
garnet, 6. 921 
hexahydroxytetrarsenate , 9. 227 

-—— manganese triarsenate, 9. 228 
oxyphosphate , 14. 411 
sulphide, 14. 194 

carbonate, 14 . 369, 370 
chlorate, 2 . 359 
chloride, 18. 615 ; 14 . 4O 

complex inorganic sa l ts , 14. 98 
organic sal ts , 14. 83 

dihydrate , 14. 42 
formation, 14. 40 
hemiheptahydrate , 14 . 43 
hemipentahydrate , 14. 43 
hexahydrate , 14. 43 

Ferric chloride, preparation, 14. 40 
properties, chemical , 14. 70 

physical , 14. 45 
tetrahydrate, 14. 43 
trihydrate, 14. 43 

chlorine, 13 . 609 
chlorobismuthite, 9. 668 
chlorohypophosphito, 8. 890 
chloropentaquochloride, 14. 47 
chloroplatinate, 16. 331 
chlorostibnohypophosphite, 8. 89O 

• chlorosulphate, 14. 317 
chromate, 11 . 309 
chromic bromosulphate, 14. 350, 353 

hydrosulphato, 14. 35O 
cobaltic chloropyridinebisethylenedi-

aminechloride, 14. 666 
nickclic oxide, 14. 586 
oxide, 14. 586 

cobaltous chloride, 14. 647 
pentafluoride, 14. 608 

eolumbate, 9. 868 
• copper alum, 14. 347 

ferrous hoptasulphate, 14. 351 
• deoahydrate, 14. 351 

lead tnoxydisu lphate , 14. 350 
oxytetrarsenate, 9. 227 
phosphate , 14. 410 
pyrophosphate, 14. 415 
sulphides, 14. 183 
totrasulphate, 14. 347 

heptahydrate , 14. 347 
tetracosihydrate, 14. 347 

-—- cupric disulphide, 14. 192 
— ferrous hexasulphido, 14. 192 

cuprous disulphide, 14. 184 
hexasulphido, 14. 192 
pentasulphido, 14. 189 
tetrachloride, 14. 104 
tetrahydrate, 14. 104 
tnsi i lphide, 13. 189 

diamido diphosphate, 8. 711 
diamminochloride, 14. 8O 
diamminosulphate, 14. 320 
dichlorobromide, 14. 125 
dichloroiodide, 14. 77, 135 
(di)chlorototraquochlonde, 14. 47 
dichromate, 11 . 343 
diethylalcoholochlonde, 14. 83 
dihydroarsenate, 9. 226 
dihydropentachlorido, 14. 75 

— dihydrophosphate, 14. 410 
dihydrate, 14. 410 

d imethylammonium fluorides, 14. 7 
diorthophosphato, 14. 409 

docahydrate, 14. 409 
octohydrato, 14. 409 

dioxysulphate , 14. 334 
dihydrate, 14. 334 
hexahydrate , 14. 335 j 
pentanydrate, 14. 334 
trihydrate, 14. 334 

dioxysulphite , 10. 312 
diphosphoctochloride, 8. 1017 
dodecamanganite , 12. 280 
dodecamminochloride, 14. 8O 
dodecamminosulphate, 14. 32O 

— enneaoxyarsenite , 9. 133 
ethyl mercaptido, 14. 18O 
e thy lammonium fluorides, 14. 7 
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Ferric felspar, 6. 695 
ferrate, 13. 936 
ferrous a lum, 14. 350 

docasulphate, 14. 351 
tetracosihytlrate, 14. 35O 
tetradecahydrate, 14. 350 
tetrahydrohosasulphate, 14 . 351 

tridecahydrate, 14. 351 
tetrasulpliate, 14. 35O 

ferryl ferrous barium decametasi l icate, 
6. 922 

fluochloride, 14. 7 
fiuorido, 14. 3 

hemienneahydrate , 14. 4 
trihydrate, 14. 4 fluosilicate, 6. 957 

fluotitanate, 7. 73 
guanidinium paratungstate , 11 . 82O 
heminitrosylchloride, 14. 81 
hen ripen tahy dr ohernihennachloride, 

14. 75 
hemiphosphorylehloride, 14. 82 
homitrihydroheniennachloride, 14. 75 
heptoxysulphito , 10. 312 

——— hexacolumbate , 9. 868 
hexahydroxypentasulphate , 14. 329 
hexaiodohexanitritotriplatinite, 8. 523 

— hexametaphoHpliate, 14. 415 
hexamminobromide, 14. 124 
hexamminochloride, 14. 79 
hcxamminosulphate , 14. 32O 
hoxantipyridinoborofluoride, 14. 8 
boxaquocbloride, 14. 47 
hydrazinochloride, 14. 80 
hydroarscnate, 9. 226 
hydrodiselenite. 10. 84O 

hemienneahydrate, 10. 840 
hemiheptahydrate , 10. 840 

— hydropyrophosphate, 14. 413 
— - hydrosolenite, 10. 840 

- hydrotetrachloride, 14. 76 
- hydrotetranitrato, 14. 379 

hydroxide, 13 . 859, 893 
— hydroxyazide , 8. 355 
— hydroxybishydrosulphate, 14. 319 
— hydroxy carbonate, 14. 370 
— hydroxyhypophosphi tes , 8. 889 
— hydroxylaminochloride, 14. 81 
— hydroxytetrasulphate , 14. 329 
— hypochlorite, 2. 275 
— hyponitrite , 8. 417 
— hypophosphis , 8. 88O 
— hypophosphite , 8. 889 
— iodate, 2 . 359 
— iodide, 14. 133 
— iodosulphate, 14. 317 
— lead chloride, 14. 105 

dodccarsenate, 0. 228 
— hydroxysulphatophosphatarse-

nate , 9. 334 
hydroxytetrasulphate , 14. 349 

•- oxytriaulphate, 14. 349 
leucite, 6. 649, 919 
l i thium chloride, 14. 102 

manganous phosphate , 14. 4X2 
magnesium alum, 14. 348 

ferrous trisulphate, 14. 353 
hydroxysulphide, 14 . 194 
tetrahydrotrisulphate, 14. 348 
tetrasulphate, 14. 348 

Ferric magnes ium trihydrodisulphate, 14. 
348 

manganese phosphite , 14. 411 
manganic hydrosulphate , 14. 350 

tetraphoephate, 12. 463 
manganous chloride, 14. 105 

hydrosulphate, 14. 350 
mercuric bromide, 14. 121 
metabromoant imonate , 9. 497 
metahydroxido, 13. 880 
metant imonate , 9. 461 
metaoxide , 18. 863, 864 
metasi l icate, 6. 907 
metat i tanato , 7. 6O 
metatungstate , 11. 827 
metavanadate , 9. 791 
m e t h y l a m m o n i u m fluorides, 14. 7 
molybdate , 11 . 573 
monamidodiphosphate , 8. 710 
nickel chloride, 15. 421 
nickelous fluoride, 15. 406 

hydrosulphate , 15. 477 
nitrate, 14. 375, 378 

hydrates , 14. 379 
properties, chemical , 14. 384, 385 

__ physical , 14. 38O 
- - - ni tratohypophosphite , 8. 89O 

nitride, 8. 134 
nitrite, 8. 5OO 
nitrosylchloride, 8. 617 
nitrosyldodecachloride, 8. 425 
nitrosylhoxachloride, 8. 425 
nitrosylsulphate, 8. 424 
nitroxylchloride, 14. 81 
octoxysulphite , 10. 312 
orthoantimonate, 9. 461 
orthoarsenate, 9. 224 

dihydrate, 9. 224 
hemihydrato, 9. 224 
hemipentahydrate , 9. 224 

- . monohydrate , 9. 224 
tetrahydrate, 9. 224 

orthochloroantimonate, 9. 492 
orthoclase, 6. 662, 668 

- orthohydroxide, 18. 880 
orthosil icate, 6. 905 
orthotitanate, 7. 59 
orthoxide, 13. 863 
oxide, 13. 702, 774, 775 

a-, 13 . 863 
/5-, 13 . 863 
aerosol, 18. 781 
alcoholsols, 13 . 837 
allotropic forms, 18. 863 
colloidal soln., 13 . 831 
dihydrated, 18. 892 
ferromagnetic, 13 . 780 
films, 13 . 781 
Graham's solution, 13 . 831 
Grimaux' solution, 13. 832 
hemitrihydrated, 18. 887 
hydrogel , 13. 831 , 859, 862 
hydrosol negat ive , 18. 836 

posit ive , 18. 836 
jellies, 18. 862 
monohydrated, 18. 878 

colloidal, 18. 887 
preparation, 18. 776 
properties, chemical , 13 . 805 

physical , 18. 782 
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Ferric oxide , St . GSllles solut ion, 13 . 831 
tetrahydrated, 13 . 895 
tr ihydrated, 13 . 893 
tr i tapentahydrate , 13 . 890 

oxybisdiohromate, 11 . 343 
oxybromide , 14. 123 
oxychloride, 14. 72 
oxydise leni te , 10. 840 
oxydisulphate , 14. 33O 

monohydrate , 14. 331 
pentahydrate , 14. 331 
tr ihydrate , 14. 331 

oxydi th ionate , 10. 597 
oxyfluorides, 14. 6 
oxyhydrox ide , 13. 878 
oxyoetose leni te , 10. 84O 
oxypentasulphate , 14. 329 
oxyphosphate , 14. 407 
oxytetrahydrohexase leni te , 10. 840 
oxytungs ta te , 11. 8Ol 
paraoxide, 13. 864 

— pentamminochloride, 14. 80 
—- pentoxysu lphate , 14. 335 

hoptahydrato, 14. 335 
hexahydrate , 14. 335 
octohydrate , 14. 335 

pentoxytetrasulphato , 14. 334 
decahydrate , 14. 334 
onneahydrate , 14. 334 

pentoxytr i tatetrasulphatc , 14. 333 
perchlorate, 2. 403 
perchloratohypophosphites , 8. 89O 
periodato, 2 . 416 
pormanganifce, 12. 28O 

— permonosulphomolybdate , 11 . 654 
phosphate , 14. 4Ol 

colloidal, 14. 404 
dihydrate , 14. 4Ol, 403 

- _„ tetr i taheptahydrate , 14. 401 
trihydrato, 14. 4Ol 

phosphatododecamolybdate , 11 . 663 
phosphatoenneamolybdate , 11 . 667 
phosphatohomipentamoly bdate , 1 1 . 

669 
phosphite , 8. 919 
phosphoctoehloride, 14. 81 
potass ium alum, 14. 339 

a luminium alums, 14. 349 
amminochloridos, 14. 103 
arsenate, 9. 227 
bromide, 14. 124 
chromate, 11 . 310 
copper sulphide, 14. 167 
cuprous tetrasulphide, 14. 192 

s docatungstate , 11 . 832 
difluotrichloride, 14 . 77 
dihydrodisulphate, 14. 34O 
dimetasi l icate, 6. 914, 919 
dioxydihydrotrisulphite , 10. 312 
dioxydodecasulphate , 14. 341 

decahydrate , 14 . 342 
pentahydrate , 14. 342 
trihydrate, 14. 342 

dioxytrisulphite , 10. 312 
dioxyundecieschromate , 11 . 310 
disulphate, 14. 339 

dihydrate , 14. 34O 
dodecahydrate , 14. 339 
tetrahydrate , 14. 34O 

dodecamolybdate , 1 1 . 603 

Ferric potass ium dodecatungstate , 11 . 832 
enneadecaoxybisehromate , 11 . 

31O 
enneaoxyquaterchromato , 11. 

310 
heptasulphate , 14. 339 
hexafluorido, 14. 8 
hydrophosphite , 8. 92O 
hydroxyte trasulphate , 14. 343 
metasi l icate hydratod, 6. 92O 
nitrate , 14. 387 
oxysept ieschromato , 11 . 310 
pentachlorido, 14. 102 
pen tadecoxydecieschro mate , 1 1 . 

310 
pentoxydec ieschromate , 11 . 3IO 
phosphate , 14. 410 
pyroarsonate, 9. 227 
solenatosulphate, 10. 930 
sulphatoselenate , 10. 93O 
sulphide. 14. 182 
triorthoarsonate, 9. 227 
tr ioxynovioschromate , 11 . 3IO 

decahydrate , 11 . 3IO 
hexahydrate , 11. 3IO 

tr ioxysexioschromate , 11 . 31O 
trisulphato, 14. 339, 344 
tungsta te , 11 . 801 

— propylammoniura fluorides, 14. 7 
pyridine chrornate, 11 . 310 
pyridinophosphato, 14. 410 

~ pyroarsenite, 9. 133 
pentahydrate , 9. 133 

pyrophosphate , 14. 412 
rubidium a lum, 14. 344 
— chlorobromido, 14. 77 

dichlorotribromide, 14. 125 
disulphate, 14. 344 
pentachlorido, 14. 103 
trichlorodibromido, 14. 125 

selenide, 10. 799 
aelenito, 10. 839 

decahydrate , 10. 840 
__—„ onneahydrate , 10. 84O 

hoptahydrate , 10. 84O 
monohydrate , 10. 84O 
tetrahydrato, IO. 84O 
trihydrate, 10. 840 

se lenium dioxyheptachloride, 10. 91O 
si l icododecamolybdato, 6. 871 
s i l icododoeatungstate, 6. 881 
silver chloride, 14. 104 

disulphide, 14. 193 
hydrototrasulphato, 14. 347 
metaphosphato , 14. 415 
pyrophosphate , 14. 415 
tetrasulphide, 14. 193 

sodium amminopyrophosphates , 14. 
415 

bromide, 14. 125 
chloride, 14. 102 
cuprous tetrasulphide, 14. 192 
d ihydroxypyrophosphate , 14. 

414 
dimetasi l icate , 6. 913 

• diorthophosphato, 14. 4IO 
monohydrate , 14. 410 
dihydrate, 14. 410 

fluoride, 14. 8 
hemihydrate , 14. 8 
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Ferric sodium hydrodisulphate, 14. 345 
hydrophosphite , 8. 920 

. hydroxypyrophosphate , 14. 414 
1 hemitrihydrate, 14. 414 

pentahydrate , 14. 414 
hydroxytotrasulphate, 14. 346 
motaphosphate, 14. 415 
oxyquinquieschromate, 11 . 310 

— py roar senate, 0. 227 
pyrophosphate, 14. 413, 414 

enneahydrate, 14. 413 
sulphide, 14. 183 
triorthophosphate, 14. 410 
triphosphate, 14. 415 
trisulphate, 14. 346 

strontium chlorides, 14. 104 
— sulpharsenate, 9. 324 

Bulpharsenite, 9. 301 
— sulphate, 14. 245, 302 

basic, 14. 328 
complex salts , 14. 336 
decahydrate, 14. 303, 307 
dihydrate, 14. 303, 308 
dodecahydrate, 14. 303, 307 
enneahydrate, 14. 303, 307 
homihydrato, 14. 303 
homipentahydrate, 14. 308 
hoptahydrato, 14. 303 
hexahydrate , 14. 303, 308 
preparation, 14. 303 
properties, chemical, 14. 316 

physical , 14. 308 
tetrahydrate, 14. 303 
trihyd'rate, 14. 303 

sulphatohypophosphites , 8. 890 
sulphatophosphate, 14. 412 
Bulphide, 14. 179 

colloidal, 14. 181 
hydratod, 14. 180 

6 4 7 1 4 . 

sulphite, 10. 312 
-~ - - aulphoantimonato, 9. 575 
- — sulphohoptachloride, 10. 

78 
sulphomolybdato, 11 . 682 
Hulphotellurite, 11. 114 
sulphotungstate , 11. 859 
tellurate, 11. 97 
telluride, 11 . 63 
tellurite, 11 . 82 
tetrametaphosphate , 14. 415 
te tramethylammonium rluorido, 14. 7 
tetrarnminosulphate, 14. 32O 
totranitrosylchloride, 14. 81 
tetrasulphate, 14. 318 

enneahydrate, 14. 318 
• monohydrate , 14. 319 

tetravanadate , 0. 791 
thallous a lum, 14. 349 

disulphate, 14. 349 
pentachloride, 14. 105 

— thiocarbonate, 6. 128 
— thiophosphate, 8. 1066 

thiosulphate, 10. 556 
tourmalines, 6. 742 
triamminochloride, 14. 80 
trichlorohexabromide, 14. 125 
tr ie thylammonium chlorotribromide, 

14. 125 
trichlorobromide, 14. 125 

trihydrodiarsenate, 9. 226 

Ferric trihydrohexachloride, 14. 75 
tr ihydroxydiphosphate , 14. 408 
tr ihydroxyhexaphosphite , 8. 920 
tr ihydroxyphosphate , 14. 408 
trihydroxytriarsenate, 9. 226 
trimotaphosphate, 14. 415 

dihydrate, 14. 415 
trihydrate, 14. 415 

— tr imethylammonium fluoride, 14. 7 
-- triorthophosphate, 14. 409 

hexahydrate , 14. 409 
tetrahydrate, 14. 409 

— trioxytriselenite, 10. 840 
— trioxytrisulphate, 14. 333 

hemihydrato, 14. 333 
heptahydrate , 14. 333 

trioxytrisulphite, 10. 312 
tr ioxytungstate , 11 . 801 
uranate, 12. 64 
vanadyltrifluorido, 9. 801 

- zinc a lum, 14. 348 
chloride, 14. 104 
tetrasulphate, 14. 348 

tetracosihydrate, 14. 348 
tetradecahydrate, 14. 348 

(di)ferric calcium aluminohydroxytriortho-
sil icate, 6. 722 

tetrorthotitanatosi l icato, 6. 846 
triorthosilicate, 6. 921 

(tetra)forric calcium enneahydroxyarsenate , 
9. 228 

(tri)ferric calcium enneahydroxydiarsenate , 
9. 227 

d ihydroxyhexahy pophosphi t ehypo -
phosphite , 8. 889 

hydroxyhexaphosphi todihypophos-
phite , 8. 889 

tr ihydroxypontahypophosphitohypo -
phosphite , 8. 889 

Forrierite, 6. 749 
Ferrikalite, 14. 344 
Ferrimolybdite, 11 . 573 
Ferrmatrite, 14. 346 
Ferr!pyrophosphates, 14. 413 
Forrisulphatosulphitos, 10. 312 
Ferrisulphuric acid, 14. 319, 320 
Ferrisymplesite, 12. 529 
Ferrite, 6. 388 ; 12. 776, 797, 863 

a-, 12. 776 
P-, 12. 776 
Y-, 12. 776 
S-, 12. 776 

Ferrites, 18. 702, 905 
Forritungstate, 11 . 801 
Ferritungstite, 11 . 678 ; 12. 529 
Ferro al loys, 12. 711 

anthophyl l i te , 6. 916 
cobal tum sulphurato mineral isatem, 

14. 757 
fucinato, 12, 709 
saldato, 12. 709 

Ferroaxinite, 6. 911 
Ferro boron, 5. 17 
Ferrobrucite, 14. 369 
Ferrocalcite, 8. 814 
Ferro -car bo- t i tanium, 7. 11 
Ferrochromium, 18. 586 

carbides, 5. 900 
Ferrochromomolybdenum carbide, 5. 9OO 
Ferrochromotungsten carbide, 5. 900 
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Ferrochromotungstenovanadium carbide, 5. 
900 

Ferrooobaltite, 9. 308 ; 14. 424 
Ferrogoslavite, 4. 613 
Ferroilmenite, 9. 906 
Ferromagnet ism, 18. 244 
Ferromanganese , 12 . 194 

carbides, 5. 9OO 
Ferromanganowolframites , 11 . 798 
Ferromolybdenum, 13. 617 

carbide, 5. 900 
Forronatrite, 2 . 656 ; 12. 529 ; 14. 328, 346 
Ferro-nickel , 15 . 257 

enneacarbonyl , 5. 96O 
Ferropall idite, 12 . 529 ; 14. 245, 251 
Ferropicolite, 13 . 732 
Ferroplatinurrx, 16. 5, 6, 216 
Ferrorhodonite, 12 . 149 
Ferrosic arsenate, 9. 223 

bromide, 14. 117, 125 
decahydrate , 14. 125 
hexahydra to, 14. 125 

carbonate, 14. 370 
chloride, 14. 4O, 106 
oxide, 13 . 702, 731, 732 

hydrated , 13. 761 
— phosphate , 14. 399 
— potass ium bromide, 14. 126 

sulphite , 10. 312 
— rubidium bromide, 14. 126 
— sodium cuprous sulphite , 10. 312 
— sulphide, 14. 137 

tetrasulphate , 14. 350 
Ferrosilicine, 6. 198 
Ferrosilicon, 6. 136, 198 ; 13. 558 
Forrosil icotitanium, 7. 12 
Ferrosil izium, 6. 198 
Ferrostibian, 9. 343 , 461 ; 12. 149 
Ferrosol, 15. 262 

taenito, 15. 262 
Ferrotantal i te , 9. 906 
Ferrotellurite, 11 . 97 ; 12. 529 
Ferrotitanite , 6. 846 
Forrotitanium, 7. 11, 24 ; 13. 571 
Ferrotungsten, 13 . 626 

carbide, 5. 9OO 
Ferrous acetaminopyridinechloride, 14. 28 

acetyl ide , 5. 894 
a luminium bromide, 14. 121 

fluoride, 14. 3 
hydrosulphate , 14. 299 
oxychloride, 14. 35 
phosphates , 14. 395, 397 

— sulphate , 14. 299 
sulphatophosphate , 14. 396 
sulphide, 14. 168 

amidosulphonate , 8. 644 
amminobromide, 14. 12O 
a m m o n i u m aquopentamminosulphate , 

14. 290 
arsenate, 9. 224 
beryll ium fluosulphate, 14. 297 
bromide, 14. 121 
carbonate, 14. 369 
cobaltous sulphate , 14. 783 
copper sulphate , 14. 297 
dithionate , 10. 597 
ferric octosulphate , 14. 351 

oxycarbonate , 14. 37O 
fluoride, 14. 3 

Ferrous a m m o n i u m hydrophosphate , 14 . 
397 
magnes ium sulphate, 14. 297 

—— manganous sulphate , 14. 301 
nickelous sulphate , 15. 477 
persulphate, 10. 48O 
phosphate , 14. 395 
pyrophosphate , 14. 398 
se lenate , 10. 880 
sulphate electrolysis , 1. 962 
sulphatofluoberyllate, 14. 301 
sulphite , 10. 312 
tetrachloride, 14. 31 
tetrafluoride, 14. 3 
trifluoride, 14. 3 
zinc sulphate , 14. 298 

ant imonatosi l icate , 6. 836 
ant imonito , 9. 433 
ant imony sulphide, 14. 168 
aquoamminofluoride, 14. 3 

— - aquohemiamminofluoride, 14. 3 
aquopentamminofluoride, 14. 2 
arsenate colloidal, 9. 223 

hydrogel , 9. 223 
arsenide, 9. 73 
arsonite, 9. 133 
auric iodide, 14. 133 
azide, 8. 354 
barium ferric ferry 1 decametasi l irate , 

6. 922 
orthosil icate, 6. 908 

beryl l ium sulphate . 14. 297 
b i smuth chloride, 14. 35 

nitrate , 9. 7IO 
boracite, 5. 14O 
borate, 5. 113 
bromate , 2. 359 
bromide, 14. 117 

dihydrate , 14. 117 
hemihydrate , 14. 117 
hoxahydrate , 14. 117 
monohydrato , 14. 117 
preparation, 14. 117 
tetrahydrate , 14. 117 

bromostannate , 7. 456 
cadmium hoxachloride, 14. 35 

sulphate , 14. 299 
sulphide, 14. 167, 194 

caesium selenate , 10. 881 
sulphate , 14. 293 
tetrachloride, 14. 32 
trichloride, 14. 32 

calcium aluminium manganese borato-
silicato, 6. 911 

chlorides, 14. 33 
dialuminium boratototrortho-

si l icate, 6. 911 
rnesozirconate, 7. 136 
metasi l icate, 6. 915 
orthosil icate, 6. 908 
phosphate , 14. 395 
phosphatosi l icates , 6. 835 

carbide, 5. 894 
carbonate, 14. 356 

colloidal, 14. 357 
complex , 14. 369 
formation, 14. 357 
preparation, 14. 357 
properties, chemical, 14. 363 

physical , 14. 358 
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F e r r o u s ch lo ra t e , 2 . 359 
chlor ide , 14. 9 

d i h y d r a t e , 14. 13 
fo rma t ion , 14. IO 
h o x a h y d r a t e , 14. 12 
p r e p a r a t i o n , 14. IO 
p rope r t i e s , chemica l , 14. 20 

phys ica l , 14. 13 
— t e t r a h y d r a t e , 14. 13 

- — ch lo robora t e , 5. 114 
ch lo rop la t ina t e , 16. 331 
eh lo rop la t in i t e , 16. 284 
c h l o r o s t a n n a t e , 7. 45O 
c h r o m a t e , 11. 309 
ch romic h y d r o s u l p h a t o , 14. 3OO 

su lph ide , 14. 168 
c h r o m i t o , 11 . 201 
( ihromous s u l p h a t e , 14. 3OO 
coba l t s u l p h o a r s e n i t o b i s m u t h i t e , 9. 

696 
---- -~ coba l tous chlor ide , 14. 647 

— -— h y d r o s u l p h a t e , 14. 783 
s u l p h a t e , 14. 783 

c o l u m b a t o t a n t a l a t o , 9. 905 
coppe r ferric h e p t a s u l p h a t e , 14. 351 

_. ___ t l e c a h y d r a t e , 14. 351 
_„_ s u l p h a t e , 14. 296 

cupr ic ferric; hexasu lph ide , 14. 192 
su lph ide , 14. 167 

— — — — zinc s u l p h a r s e n a t e , 9. 324 
c u p r o u s chlor ide , 14. 33 

hep t a su lph ido , 14. 167 
lead o n n e a s u l p h o d i a n t i m o n i t e , 9. 

554 
p e n t a s u l p h i d e , 14. 167 
s t a n n i c su lph ide , 14. 168, 189 
s u l p h a r s e n a t e , 9- 324 
t r i su lph ide , 14. 167 

-——— d c c a m m i n o c h l o r i d e , 14. 24 
d i a l u m m i u r n t r io r thos i l i ca te , 6. 910 

- - - d i a m m m o b r o m i d o , 14. 120 
- — d iamni inoch lo r ide , 14. 25 

d i a rnnnno iod ide , 14. 132 
d i a m m i n o s u l p h a t e , 14. 274 
d ian i l inechlor ide , 14. 28 
d i d y m i u m d o d o c a n i t r a t e , 14. 378 
d i h y d r o a r s e n a t e , 9. 224 
d i h y d r o p h o s p h a t o , 14. 397 
d i iododix i i t r i top la tmi te , 8. 523 

— d n o d o t r i a r s e n i t e , 9. 257 
——— d i m e t h y l a m i n o c h l o r i d e , 14. 25 

d i n i t r o s y l h e x a b r o m i d e , 8. 426 
d in i t rosy l t r i su lph ide , 8. 44O 
d ip l a t i nous h e x a s u l p h o p l a t i n a t e , 16. 

396 
d ipyr id inochlor ide , 14. 29 
(d i )pyr idylchlor ido , 14. 28 
d i t h i o n a t e , 10. 597 
d i t u n g s t a t o , 11 . 810 
e thy lenobromide , 14. 121 
e thylonechlor ide , 14. 27 
fe r ra te , 18. 936 
ferric a l u m , 14. 350 

d e c a s u l p h a t e , 14. 351 
t e t r a c o s i h y d r a t e , 14. 350 
t e t r a d e c a h y d r a t e , 14. 35O 

— t e t r a h y d r o h e x a s u l p h a t e , 14. 351 
- t e t r a s u l p h a t e , 14. 35O 

t r i d e c a h y d r a t e , 14. 351 
fer r i te , 18. 732, 923 

, INDEX 
F e r r o u s f luobery l la te , 14. 3 

fluoferrite, 14. 4 
f luoride, 14. 1 

o c t o h y d r a t e , 14. 1 
t e t r a h y d r a t e , 14. 1 

f luosil icate, 6. 957 ; 14 . 3 
f l u o t i t a n a t e , 7 . 73 ; 14. 3 
g a s , 1. 123 
gold su lph ide , 14. 167 
hemin i t ro sy lch lo r ide , 14. 26 
he rn i t r i n i t ro sy l su lpha t e , 14. 275 
h e p t a c a r b o n y !b romide , 14. 121 
h e p t a c h l o r o d i b i s m u t h i t e , 9. 668 
h e x a d e c a b o r a t o d i b r o r n i d e , 5 . 14O 
h e x a d e c a b o r a t o d i c h l o r i d e , 5 . 14O 
h e x a i o d o p l u m b i t o , 7. 779 
h e x a m e t a p h o s p h a t e , 14 . 398 
h o x a m e t h y l a m i n o c h l o r i d e , 14. 25 
h o x a m e t h y l e n e t e t r a m m i n o c h l o r i d e , 

14. 28 
h e x a m m i n o b r o m i d e , 14. 120 
h e x a m m i n o c h l o r i d e , 14. 24 
h o x a m m i n o i o d i d e , 14. 131 
h e x a m m i n o n i t r a t e , 14. 378 
h e x a m m i n o s u l p h a t e , 14 . 273 
hexan t i py r inobo ro f luo r ide , 14. 3 
hyd raz inoch lo r ide , 14. 25 , 32 
h y d r o a r s e n a t e , 9. 223 
h y d r o c h l o r i d e , 14. 22 
hydrof luoco lu rnba te , 9. 872 
h y d r o p h o s p h a t o , 14. 394, 397 

h e m i h y d r a t e , 14. 397 
m o n o h y d r a t e , 14. 397 

h y r o s u l p h a t e , 14. 251 , 273 * 
h y d r o s u l p h a t o s u l p h a t e , 14. 273 
h y d r o x i d e , 13 . 718 

hydroso l , 13 . 720 
h y d r o x y h y d r o s u l p h a t e , 14. 251 

— h y d r o x y l a m i n o c h l o r i d e , 14 . 25 
h y d r o x y l a i m t e , 8. 291 
h y d r o x y t r i ch lo r ide , 14. 21 
h y p o n i t r i t o , 8. 417 
h y p o p h o s p h i t e , 8. 889 
i o d a t e , 2 . 359 
iodide , 14. 127, 133 

c o m p l e x sa l t s i no rgan ic , 14. 132 
o rgan ic , 14 . 133 

d i h y d r a t e , 14. 128 
h e x a h y d r a t e , 14. 128 
p o n t a h y d r a t e , 14 . 128 
p r o p e r t i e s , chemica l , 14. 13O 

phys ica l , 14. 128 
t e t r a h y d r a t e , 14. 128 

i o d o p l a t i n a t e , 16. 391 
l e a d fer r i te , 1 3 . 924 

hexa iod ide , 14. 133 
: m a n g a n e s e m e t a t i t a n a t e , 7. 56 

o r t h o v a n a d a t e , 9. 778 
su lph ide , 14. 168 
t e t r o d e c a s u l p h o h e x a n t i m o n i t e , 

9. 554 
l i t h i u m p h o s p h a t e , 14. 396 

s u l p h a t e , 14. 293 
t r ich lor ide , 14. 32 

m a g n e s i u m a l u m i n i u m s u l p h a t e , 14 . 
3OO 

c a r b o n a t e , 14. 369 
ferric t r i s u l p h a t e , 14 . 353 
me tas i l i ea t e , 6. 917 
or thos i l i ca te , 6. 908 



F e r r o u s m a g n e s i u m s u l p h a t e , 1 4 . 2 9 7 
t e t r a c h l o r i d e , 1 4 . 3 3 

m a n g a n e s e a n t i m o n a t e , 9 . 4 6 1 
a n t i m o n a t o s i l i c a t e , 6 . 8 3 6 
c h l o r o h e p t a h y d r o r t h o s i l i e a t e , 6 . 

8 9 6 
m e t a c o l u m b a t e , 9 . 9 0 7 
m e t a s i l i c a t e , 6 . 9 1 7 
m e t a t a n t a l a t e , 9 . 9 0 7 
p e n t a s u l p h i d e , 1 4 - 1 6 8 
t r i m e t a s i l i c a t e , 6 . 6 2 4 

m a n g a n o u s c a l c i u m m e t a s i l i c a t e , 6 . 9 1 7 
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A r a g o ' s p rocess , 2 . 9 
Moissan ' s p rocess , 2. 8 
P o u l e n c e a n d Mes lans ' p rocess , 2 

p r o p e r t i e s , chemica l , 2 . IO 
p h y s i c a l , 2 . 9 

re f rac t ion , 2 . 10 

INDEX 
F l u o r i n e smel l , 2 . 9 

s p e c t r u m , 2 . 10 
t r a n s p o r t n u m b e r , 2 . IO 

F l u o r i t e , 2 . 1, 3 ; 3 . 688 ; 12 . 149 
s t i n k i n g , 8. 692 

F l u o r i u m , 2 . 4 
F l u o r o a p a t i t e , 3 . 896 

b a r i u m , 3 . 9Ol 
s t r o n t i u m , 3 . 9Ol 

F l u o r o c u p r a t e s , 3 . 156 
F l u o r o h e a v y s p a r , 3 . 802 
F luoro- iod ic ac id , 2 . 363 
F l u o r s p a r , 2 . 1, 3 ; 5 . 530, 531 ; 7 . 896 ; 

12. 6 
ca t a ly s i s b y , 1. 487 
co lo ra t ion , 3 . 692 
c ryo l i t e - a lumin i a fus ibi l i ty , 5 . 167 

s p . gr . , 5 . 168 
fusibi l i ty , 5 . 167 

s t i n k i n g , 3 . 692 
X - r a d i o g r a m , 1. 64O 

Fluos i l i ca tes , 6. 934, 940, 944 
F l u o s t a n n a t e s , 9. 422 
F l u o s u l p h o n a t e s , 10. 684 
F lu o su lp h o n i c ac id , 10. 684 
F l u o t a n t a l a t e s , 9. 8 5 1 , 914 
F l u o t e l m r i t e s , 11 . 98 
F l u o t i t a n a t o s . 7. 69 ; 9. 851 
F l u o t i t a n i t e s , 7. 66 
F l u o t i t a n o u s ac id , 7 . 66 
F l u o t r i c h r o m a t e s , 11 . 366 
F l u o v a n a d a t a p a t i t o , 9. 801 
F l u o v a n a d i m t e , 9. 8Ol 
F l u o z i r c o n a t e s , 7. 137, 138 
F l u s s , 2 . 3 
F l u s s p a t h , 2 . 3 
F l u s s s a u r e , 2 . 3 
F l u s s s p a t h , h e p a t i c , 2. 1 

s t i n k , 2 . 1 
F l u t h e r i t o , 12 . 5 
F l u x d e n s i t y of m a g n e t i s m , 1 3 . 245 
Foet id l i m e s t o n e , 3 . 815 
F o g s , chemica l , 10 . 401 
Fo i e d ' a r sen ic , 9. 116 
F o l i a t e d t e l l u r i u m , 3 . 494 
Fo lge r i t e , 15 . 5, 445 
F o n d a n t de R o t r o u , 9. 420 
F o n d o n process e x t r a c t i o n s i lver , 3 . 303 
F o n t e , 12 . 708 

b l a n c h e , 12 . 708 
e n gneuso , 12 . 708 
6puree , 12 . 709 
gr ise , 12 . 708 
ma l l eab l e , 12 . 709 
m a z e e , 12. 709 
t r u i t e e , 12 . 708 

F o o d - p a s t e s , 1 3 . 615 
F o o t e i t e , 2 . 15 
F o o t e i t e , 8. 178 
F o rb es i t e , 9. 5 , 232 ; 14. 424 ; 15 . 5 
F o r c e , 1. 689 
F o r e s i t e , 4 . 206 ; 6. 759 
F o r m a l d e h y d e , 18. 615 
F o r m a t o s o d a l i t e , 6 . 583 
F o r m i c ac id , 6 . 72 ; 18. 613 , 615 
F o r m u l a w e i g h t , 1 . 179 
Formulae chemica l c o m p o u n d s , 1. 223 

c o n s t i t u t i o n a l , 1. 206 
empi r i ca l for p r o p e r t i e s of so l ids , 1 . 834 
g r a p h i c , l . "206 
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Formulae minerals , 1. 668 
mixed crystals , 1. 668, 670 
of compounds , 1. 179 
structural, 1. 206 

Forsterite, 6. 384, 385 
Foshagi te , 6. 363 
Foss i l red ore, 12. 530 
Foster i te , 12. 529 
Foucherite , 12. 529 ; 14. 411 
Foundry iron, 12. 597 

meta l , 4 . 671 
Fouquei te , 6. 721 
Fourmarierite, 12. 67 
Fourth s ta te matter , 3 . 936 ; 4. 28 
Fouthmarieri te , 12 . 5 
Fowlerite , 6. 391, 898 ; 12 . 149 
Fowler's solut ion, 9. 40 
Fractional crystal l ization, see crystal l ization 

electrolysis , 1. 1039 
precipitation, see precipitation 

Fract ionat ion, controlling, 5. 541 
Franckeite , 7. 255, 283, 491 ; 9. 553 
Franckenite , 9. 343 
Francolite , 3 . 896 
Frankfurt black, 5. 749 
Franklandite , 3 . 623 ; 5. 4 , 94 
Franklinite , 4. 408 ; 5. 296 ; 12. 149, 529 ; 

13. 917 
Fraunhofer's l ines, 4. 5 
Frodricite, 9. 291 
Free energy, 1. 716 -

and entropy, 1. 726 
p a t h of molecules , 1. 748 

Freezing constant , 1. 566 
curves , 1. 519 
mixture , Thilorier's, 6. 33 
mixtures , 3 . 701, 710 
point and molecular weight , 1. 565 

a n d osmotic pressure, 1. 568 
vapour pressure, 1. 565 

colloids, 1. 774 
determination, 1. 567 

Beckmann's process , 1. 567 
pressure, 1. 457 
temperature, 1. 457 

Freiberg vitriol ization process silver, 3 . 305 
Freibergite, 9. 291 
Freieslebenite, 7. 491 ; 9. 343, 551 
Freirinite, 9. 162, 174 
French meta l , 9. 35O 
Frenching, 9. 35O 
Frenzelite , 9. 589 ; 10. 694, 795 
Freyal i te , 5. 515 ; 7. 185 
Friabilis magnes ia terriformis, 12. 267 
Frict ion-l ights , 8. 1059 
Friedel ite , 6. 895 ; 12. 149 
Frieseite , 14. 193 
Frigidite, 9. 291 ; 15. 9 
Fritscheite , 9. 716 
Fritzcheite , 12 . 5 
Frugardite , 6. 726 
Fruit juices, 13 . 613 
Fuchs i te , 6. 605, 607 
Fuggeri te , 6. 713 
Fuhluni te , 6. 812 
Ful lenc ium, 6. 496 
Fuller's earth, 6. 496 
Ful lonite , 18. 877 
Fulminat ing gold, 3 . 582 

p lat inum, 16. 336 

Fu lminat ing silver, 3 . 381 
Fulminic acid, 4. 993 
Fulminoplat inums, 16. 336 
F u m e Head furnace), 7. 503 

zinc, 4 . 411 
F u m i n g acids, 2 . 190 

sulphuric acid, 10. 351 
Furnace, 4 . 701 

Aludel , 4 . 701 
blast , 12. 584 

(lead), 7. 502 
Bus tamente ' s , 4. 701 
Catalan, 12. 582 
Corsican, 12. 582 
Czermak-Spirek's, 4. 701 

— Flintshire, 7. 541 
fume, 9. 90 
J u m b o , 7. 502 
Moffat hearth, 7. 502 
ore hearth (lead), 7. 502 
PiIz, 7. 503 
Raschet te , 7. 503 
reverberatory, 8. 25 ; 7. 501 
Ross ie , 7. 502 
Scotch hearth, 7. 502 
shaft (lead), 7. 502 

Litchfield's, 4. 7Ol 
Novak ' s , 4. 7Ol 
Scott 's , 4. 701 

Furnaces , zinc, 4. 413 
Fusc i te , 6. 762 
Fusible whi te precipitate, 4. 786, 845, 862 
Fusion curve, 1. 445 

heat of, 1. 426 
oxidizing, 3 . 26 
reducing, 3. 26 

G 

a a b b r o . 15. 9 
Gabbronite, 6. 569, 762 
Gabronite, 6. 569 
Gadilonite, 4. 206 
Gadolinia, 5. 502, 693 

isolation, 5. 686 
Gadolinito, 5. 508 ; 7. 185, 255, 896 ; 12. 529 
Gadolinium, 5. 686 

a m m o n i u m nitrate, 5. 695 
atomic number, 5. 69O 

weight , 5. 69O 
— bromide, 5. 694 
— carbonate, 5 . 695 
— chloride, 5. 693 
— chloroaurate, 3 . 595 
— chloroplatinum, 16. 33O 
— chromate , 11 . 288 
— cobaltous nitrate, 14. 828 
— dihydrotetraselenite, 10. 831 
— dithionate , 10. 594 
— fluoride, 5. 693 
— hydrazine sulphate, 5. 695 
— hydroxide , 5. 693 
— hydroxy carbonate, 5. 695 
— hyposulphite , 10. 183 
— isolation, 5. 551 
— magnes ium nitrate, 5. 695 
— manganous nitrate, 12. 446 
— metaborate , 5. 104 
— nickel nitrate, 15. 492 
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Gadolinium nitrate, 5. 695 
occurrence, 5. 686 
oxyehlorido, 694 
oxysulphato , 5. 694 
paratungstate , 11 . 819 
potass ium chromates , 11 . 288 

-• • • properties, 5. 688 
——- sesquoxide, 5. 693 

s i l icododecatungstate , 6. 880 
sodium sulphate , 5. 694 

tungstate , 1 1 . 791 
solubil ity of hydrogen, 1. 307 
sulphate , 5. 694 
sulphide, 5. 694 
sulphite , 10. 302 

dodecahydrato, 10. 302 
hexahyd'rate, 10. 302 

vanadate , 9. 775 
zinc nitrate, 5. 695 

Gageite , 6. 894 
Gahnite , 4. 408 ; 5. 154, 296 ; 6. 726 
Galacite, 6. 652 
Galactite , 6. 752 
Galapoctite, 6. 494 
Galbantimonorz, 9. 4 35 
Galen C , 1. 38 
Galena, 5. 713 ; 7. 491 
— — blendosa, 7. 797 

inanis , 4. 586 ; 5. 713 
pictoris, 5. 713 
J)BOU(Io-, 5. 713 
sterilis, 5. 713 

Galenite, 7. 780 
Galenobismuthite , 7. 491 ; 9. 693 
Galenobismutito, 9. 589 
Galenoceratito, 7. 852 
Gallic bromide, 5. 384 

chloride, 5. 383 
disulphate ammonium, 5. 385 

caesium, 5. 385 
potass ium, 5. 385 
rubidium, 5. 385 

—- - hydroxide, 5. 382 
iodide, 5. 384 
oxide, 5. 382 
sulphate, 5. 384 
sulphide, 5. 384 
thal lous a lum, 5. 467 

Galliferous zinc Blende, 7. 896 
Gallilei, Gallileo, 1. 47 
Gall ium, 5. 373 

analytical reactions, 5. 380 
arsenate, 9. 187 
arsenide, 9. 68 
atomic number, 5. 381 

weight , 5. 381 
— caesium selenate, 10. 870 

carbonate, 5. 386 
dibromide, 5. 384 
dichloride, 5. 383 
diiodide, 5. 384 
extraction, 5. 375 
fluoride, 5. 383 
halides, 5. 383 
history, 5. 373 
hydroxide, 5. 383 
iron al loys, 13 . 557 
isotopes , 5. 381 
molybdate , 11. 563 
monoxide , 5. 382 

Callous nickel a l loys , 15. 231 
nitrate , 5. 386 
nitrite, 8. 495 
occurrence, 5. 374 
oxide , 5. 382 
oxychloride, 5. 383 

-— phosphate , 5. 386 
— properties, chemical , 5. 38O 

physical , 5. 377 
selenate , 10. 869 

docosihydrate, 10. 869 
sesquioxide, 5. 382 
s i l icododecatungstate , 6. 88O 
solubil i ty of hydrogen, 1. 307 
sulphate , 5. 384 
sulphide, 5. 384 

— — sulphite, 10. 301 
thal lous disulphate, 5. 467 
tribromide, 5. 384 
trichloride, 5. 383 
triiodide, 5. 384 
trioxide, 5. 382 

Gallitzonite, 4. 613 
Gallitzenstoin, 4. 613 
Gallous bromide, 5. 384 

chloride, 5. 383 
iodide, 5. 384 
oxide, 5. 382 

Galmei, 4. 408, 642 ; 6. 442 
Galmeja, 6. 442 
Galvanized iron, 4 . 495 
Galvanizing, 4 . 494 

dry, 4. 454 
Gamma-rays or y-rays, 4. 86 
Gamsigradite, 6. 821 ; 12. 149 
Gangue, 3 . 5 
Ganister, 6. 140 

bricks, 6. 289 
Ganomalite , 6. 888 ; 7. 491 ; 12. 149 
Ganomati te , 12. 529 
Ganophyl l i te , 6. 901 ; 12. 149, 150 
Garbyite , 9. 318 
Garkupfer, 15. 19 
Garnet, 5. 155 

black, 6. 921 ; 7. 3O 
Bohemian , 6. 815 
calc ium ferric, 6. 921 
common, 6. 921 
manganese , 6. 901 
oriental, 16. 910 
precious, 6. 91O 
schorl-like, 7. 30 
Syrian, 6. 9IO 
X-radiogram, 1. 642 
yttr ia , 6. 921 

Garnets alkali, 6. 582 
Garnierite, 6. 933 ; 7. 896 ; 15. 5 
Garnitio acid, 6. 295 
Garrisonite, 13 . 629 
Garschaumgraphite, 12. 859 
Gas , 1. 122 

analogy hypotheses , osmot ic pressure, 
1. 557 

analysis , 1. 144 
a n d vapour, 1. 435 
oaloareus, 6. 2 

• — carbonum, 6. 1 
cel ls , 1. 1033 
constant , 1. 161 
cuprous, 1. 123 
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G a s d e t o n a t i n g , 1 . 1 3 7 
e l e c t r o l y t i c , 1 . 1 3 7 
e q u a t i o n , 1 . 1 6 1 , 7 5 4 
f e r r o u s , 1 . 1 2 2 
f l u o b o r i q u e , 5 - 1 2 1 

• f u l g i n o s u m , 1 . 1 2 2 
l a w s a n d o s m o t i c p r e s s u r e , 1 . 5 4 3 
m u s t i , 6 . 1 
p i n g u e , 1 . 1 2 2 
s i c u m , 1 . 1 2 2 
s y l v e s t r e , 1 . 1 2 2 
u v a r u m , 6 . 1 
v i n o r u m , 6 . 1 

G a s e s , A r e m o l u c u l e s a l i k e ? 1 . 3 4 2 
d e n s i t y , 1 . 1 7 5 
d i f f u s i o n , 1 . 3 3 8 
d r y i n g , 1 . 2 8 8 
e f f u s i o n , 1 . 3 4 2 

— — e q u i l i b r i u m , 1 . 1 5 2 
k i n e t i c t h e o r y , 1 . 7 4 2 

- l i q u e f a c t i o n , 1 . 8 6 8 
• •—• m o l e c u l a r l i e a t , 1 . 7 9 5 

of, e f f ec t of p r e s s i i r e , 1 . 7 9 6 
t e m p e r a t u r e , 

1 . 7 9 6 
p e r m a n e n t , 1 . 8 6 9 
r e f r a c t i v e i n d e x , 1 . 6 8 1 
s e p a r a t i o n "by d i f f u s i o n , 1 . 3 4 1 

- - s o l u b i l i t y , a n d v o l u m e of s o l v e n t , 1 . 
5 2 7 

_ e f f e c t of p r e s s u r e , 1 . 5 2 9 
- — i n s a l t s o l u t i o n s , 1 . 5 3 5 

of m i x e d , 1 . 5 3 3 
s p e c i f i c g r a v i t y , 1 . 1 7 5 

h e a t , c o n s t a n t p r e s s u r e , 1 . 7 8 6 , 
7 8 7 

v o l u m e , 1 . 7 8 6 , 7 8 7 
t h e r m a l e f f e c t s , c o m p r e s s i o n , 1 . 8 6 2 
_ — . _„. e x p a n s i o n , 1 . 8 6 2 
t w o s p e c i f i c h e a t s , 1 . 7 8 6 

G a s t a l d i t e , 6 . 6 4 3 ; 1 2 . 5 2 9 
G a u n a j u a t i t e , 1 0 . 6 9 4 
G a v i t e , 6 . 4 3 0 
G a y L u s s a c ' s l a w , 1 . 1 7 1 
G a y l u s s i t e , 3 . 6 2 2 
G a z a c i d e s u l f u r e u x , 1 0 . 1 8 7 

f l u o b o r i q u o , 5 . 1 2 6 
G e a r k s u t i t e , 3 . 6 2 3 ; 5 . 1 5 4 , 3 0 9 
G e b e r , 1 . 4O 

l a t i n , 1 . 4 0 
p s e u d o - , 1 . 4 0 

G e d r i t e , 3 9 1 . 3 9 6 
G e e k i s , 1 4 . 1 8 3 
G o h l o n i t o , 6 . 7 1 3 , 7 2 8 
G e i k i e l i t e , 7 . 3 , 5 4 ; 1 2 . 5 2 9 
G e l , 1 . 7 7 1 
G e l b b l e i e r z , 1 1 . 5 6 6 
G e l b e i s e n e r z , 1 4 . 3 4 3 
G e l b e i s e n s t e i n , 1 3 . 8 8 6 
G e l b e r d e , 6 . 4 7 2 
G e l b e r z , 1 1 . 1 , 2 
G e m m a h u z i , 6 . 4 9 8 
G e n t h i t e , 6 . 9 3 2 ; 1 5 . 5 
G e o c o r o n i u m , 8 . 6 
G e o c r o n i t e , 7 . 4 9 1 ; 0 . 5 4 5 
G e o k r o n i t e , 9 . 3 4 3 , 5 4 5 
G e o r g i a d e s i t e , 9 . 5 , 2 6 3 
G e r h a r d t i t e , 3 . 2 8 5 
G e r m a n s i l v e r , 4 . 6 7 1 ; 1 5 . 2 0 8 

g r a d e s of b e s t s , 1 5 . 2 0 9 

I G e r m a n s i l v e r , g r a d e s of b e s t - b e s t , 1 5 . 2 0 9 
•— e x t r a -whi te m e t a l , 1 5 . 

. 2 0 9 
f i f t h s , 1 5 . 2 0 9 
f i r s t s , 1 5 . 2 0 9 

.____ f o u r t h s , 1 5 . 2 0 9 
s e c o n d s , 1 5 . 2 0 9 
s p e c i a l f i r s t , 1 5 . 2 0 9 

— s p e c i a l t h i r d s , 1 5 . 2 0 9 
w h i t e m e t a l , 1 5 . 2 0 9 

G e r m a n i c fluoride, 7 . 2 6 8 
i o d i d e , 7 . 2 7 2 
o x i d e , 7 . 2 6 5 
s u l p h i d e , 7 . 2 7 4 

G e r m a n i t e , 7 . 2 5 5 , 2 7 5 
G o r m a n i t e s , 7 . 2 6 5 
G e r m a n i u m , 1 . 2 6 1 ; 7 . 2 5 4 

a n a l y t i c a l r e a c t i o n , 7 . 2 6 1 
a t o m i c n u m b e r , 7 . 2 6 2 

w e i g h t , 7 . 2 6 1 
b r o m i d e , 7 . 2 7 1 
c a r b i d e , 5 . 8 8 5 
c a r b o n a t e s , 7 . 2 7 5 
c h l o r i d e , 7 . 2 6 9 
c h l o r o f o r m , 7 . 2 6 3 , 27O 
c o p p e r s u l p h a r s e n i t e , 9 . 2 9 8 
d i f l u o r i d e , 7 . 2 6 8 

— d i i o d i d o , 7 . 2 7 2 
d i o x i d e , 7 . 2 6 5 
d i s c o v e r y , 7 . 2 5 4 
d i s u l p h i d e , 7 . 2 7 4 

c o l l o i d a l , 7 . 2 7 4 
e l e c t r o n i c s t r u c t u r e . 7 . 2 6 2 
e x t r a c t i o n , 7 . 2 5 6 

- f l u o r i d e s , 7 . 2 6 8 
g l a s s , 6 . 5 2 2 
h y d r i d e s , 7 . 2 6 3 
h y d r o t r i c h l o r i d e , 7 . 27O 
h y d r o x i d e , 7 . 2 6 5 
i o d i d e , 7 . 2 7 1 
i r o n a l l o y s , 1 3 . 5 7 6 
i s o t o p e s , 7 . 2 6 2 

• l e a d s i l v e r s u l p h a n t i m o n i t e , 7 . 2 5 5 
s u l p h o a n t i m o n i t e , 9 . 5 5 2 

I m o n o s u l p h i d o , 7 . 2 7 3 
— — c o l l o i d a l , 7 . 2 7 3 
n i t r a t e s , 7 . 2 7 5 
o c c u r r e n c e , 7 . 2 5 4 
o x i d e , 7 . 2 6 5 
o x y c h l o r i d e , 7 . 2 7 1 
o x y s u l p h i d e , 7 . 2 7 4 

——— p h o s p h a t e , 7 . 2 7 5 
p l a t i n u m a l l o y s , 1 6 . 2 1 1 
p o t a s s i u m s u l p h a t e , 7 . 2 6 9 

- p r e p a r a t i o n , 7 . 2 5 6 
• p r o p e r t i e s , c h e m i c a l , 7 . 2 5 9 

p h y s i c a l , 7 . 2 5 7 
— s u l p h a r s e n i t e , 9 . 3 O l 

s u l p h a t e s , 7 . 2 7 5 
_ _ . s u l p h i d e , 7 . 2 7 3 

t e t r a b r o m i d e , 7 . 2 7 1 
t e t r a c h l o r i d e , 7 . 2 6 9 
t e t r a f l u o r i d e , 7 . 2 6 8 
t e t r a h y d r i d e , 7 . 2 6 3 
t e t r a i o d i d e , 7 . 2 7 2 
u l t r a m a r i n e , 6 . 59O 

G e r m a n o c h l o r o f o r m , 7 . 2 7 0 
G e r m a n o e t h a n e , 7 . 2 6 4 
G e r r n a n o f o r m i c a c i d , 7 . 2 6 5 

I G e r m a n o m e t h a n e , 7 . 2 6 3 
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Germanomolybdic acid, 11 . 605 
Gennanopropano, 7. 264 
Gerraanous fluoride, 7. 268 

hydroxide, 7. 265 
iodide, 7. 272 
phosphate , 7. 275 
oxide, 7. 265 
sulphide, 7. 273 

Germanyl chloride, 7. 271 
Germarite, 6. 392 
Gersbyite, 5. 370 
Gersdbrffite, 9. 4, 3IO ; 14. 424 ; 15. 5 
Geyserito, 6. 141 
Ghisa, 12. 708 

affinita, 12. 709 
bianca, 12. 708 
grigia, 12. 708 
trotata, 12. 708 

Gialliolino, 9. 457 
Giallo di barite, 11. 273 

stronziana, 11 . 271 
Gibbs' adsorption equation, 1. 854 

ltz's equation, 1. 1038 and Helmholtz'i 
phase rate, 1. 444, 446 

Gibbsite, 5. 154, 155, 249, 273, 274 ; 8. 733 
Gieseckite, 6. 619 
Giftkies, 9. 306 
Gigantolite, 6. 619 
Gignatolite, 6. 812 
Gilbertite, 6. 600 
Gillespite, 6. 908 ; 12. 529 
Gillingite, 6. 0O8 ; 12. 529 
Gilpinite, 12. 5, 106 
Giltstein, 6. 430 
Gilumin, 6. 184 
Gioberito, 6. 427 
Giobortite, 4. 349 
Giolitti's cement , 12. 737 
Giorgiosite, 4. 365 
Gismondite, 6. 575, 711 
Giufite, 6. 746 
Gjutjorn, 12. 708 
Gjutst&hl, 12. 711 
Glaee-du-fond, 1. 464 
Glacies rnariac, 8. 761 
Gladite, 9. 694 
Glagerito, 6. 495 
Glance oro, 3 . 300 

spar, 6. 456 
Glantz, 5. 713 
Glantzkobolt , 9. 308 
Glanzarsenikkies, 9. 306 
Glanzersenstein, IS . 886 
Glanzmanganerz, 12 . 238 
Glanzspath, 6. 456 
Glaser, C , 1. 52 
Glaserite, 2. 430, 657, 688 
Glaserz, 3 . 300 
Glassv felspar, 6. 662 
Glaskopf, 13. 877, 885 
Glaskopfe, 18. 774, 775 
Glass, 6. 520 ; 12. 19 

Bohemian , 6. 522 
borosilicate, 6. 522 
bot t le , 6. 522 
catalysis by , 1. 487 
crown, 6. 522 
cryolitic, 5. 304 
crystal , 6. 522 
flint, 6. 522 

Glass hydrated, 6. 321 
Jena , 6. 522 
malleable, 6. 520 
manufacture, 6. 522 
muscovy , 6. 606 
ore, 3 . 300 
permeabil i ty to gases, 1. 305 

oxygen , 1. 371 
phosphatosi l icate, 6. 522 
potash-lead, 6. 522 ' 

l ime, 6. 522 
pot s , 6. 522 
properties, physical , 6. 524 
ruby, 8. 564 
soda-l ime, 6. 522 
solubil ity of hydrogen, 1. 309 
thal l ium, 6. 826 
toughened, 6. 531 

Glasses, germanium, 6. 522 
Glasspat, 2 . 3 
Glassschorl, 6. 911 
Glasstein, 6. 911 
Glasurite, 6. 907 
Glauber, J . R., 1. 52 
Glauberite, 2. 430 ; 8. 623, 805 
Glauber's iron tree, 14. 10 
Glauchroite, 12. 149 
Glaucochroite, 6. 894 
Glaucodidymia, 5. 502 
Glaucodote, 9. 4 ; 12. 529 ; 14. 424 ; 15. 9 
Glaucodotite , 9. 309 
Glaucodymia, 5. 502 
Glaucolite, 6. 762 
Glauconite, 6. 582, 919 ; 12. 529 
— soda, 6. 92O 
Glauconitic l imestone, 3 . 815 
Glaucophane, 6. 391, 643 ; 12. 529 

l ithia, 6. 644 
Glaucopyrite, 9. 74, 308 
Glaucosiderit, 14. 390 
Glaze salt , 6. 514 
Glazed pig, 13 . 558 
Glazerz, 3 . 438 
Gleba, 10. 1 
Glimmer, 6. 604 
Glinkite, 6. 385 
Globosito, 14. 411 
Globulites, 1. 628 
Glockerite, 11 . 53O ; 14. 328, 335 
Glossecollite, 6. 495 
Glottalite, 6. 752 
Glucinates, see Beryl lonates 
Glucine, 4 . 205 
Glucinium, see Baryl l ium 
Glucinum, see Beryl l ium 
Glucose and hydrogen, 1. 304 
Gliihen, 12. 673 
Glycerol and hydrogen, 1. 304 
Glycerophosphoric acid, 8. 964 
Glycine, 4. 205 
Glycocol and hydrogen, 1. 304 
Glycozone, 1. 946 
Gmelinite, 6. 575 

potass ium, 6. 735 
sodium, 6. 735 

Gneiss, 15. 9 
Gnomium, 14. 421 , 525 
Goblet-fiend, 9. 2 
Goethite , 12 . 63O ; 18 . 877 

a-, 18. 88O 



Goethite y-, 18. 680 
colloidal, 18. 887 

Gokumite , 6. 726 
Gogkelgut , 4 . 613 
Gold, 8. 491 

allotropic, 8. 568 
alluvial , 8. 491 
aluminide, 5. 233 
a luminium al loys, 5. 233 

nickel al loys, 15. 231 
amalgam, 8. 494 ; 4 . 696, 1027 

colloidal, 4. 1028 
- a m m o n i u m amminophosphatomolyb-

date , 11. 671 
sod ium pyrophosphatohemihena-

molybdate , 11 . 671 
- and si lver parting, 8. 508 
• separation, 7. 508 

thal l ium, 5. 427 
ant imonite , 9. 432 
arsenate, 9. 164 
arsenic al loys , 9. 65 
atomic number, 3 . 536 

weight , 8. 535 
azide, 8. 349 

- barium thiosulphate, 10. 545 
• b i smuth al loys , 9. 636 
black, 3 . 531 ; 9. 636 

- borate, 5. 85 
bromides, 3. 605 

• cadmium al loys, 4. 684 
• dintannide, 7. 384 
calx , 8. 579 
catalysis by , 1. 487 
cerium al loys , 5. 606 
chlorides, 8. 586 
chloroantimonate, 9. 491 
chloroplatinate, 16. 327 
chloroplatinite, 16. 282 
chloroplumbite, 7. 730 
chromate, 11 . 267 
chromium al loys , 11 . 171 
cobalt a l loy, 14. 532 
cobaltic aquopontamminobromosul-

phate , 14. 795 
aquopentamminochlor osulphate, 

14. 794 
aquopentamminohexachlor ide , 

14. 661 
bisethylenediaminediammino-

enneachlorido, 14. 658 
bisethylenediaminediammino-

hexachloride, 14. 658 
chlor opentamminopentachlor ide, 

14. 665 
dibromotetramminotetrachlo-

ride, 14. 729 
• dichlorobispropylenediamine-

tetrachloride, 14. 670 
dichlorotetramminotetrachlo-

ride, 14 . 669 
• dichlorotetrapyridine tetrachlo

ride, 14 . 669 
• hexamminobromosulphate , 14. 

792 
he xamminochlor osulphate , 14. 

791 
sulphodiacetatobisethylenedi-

aminechloride, 14. 671 
coinage, 8. 532 
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Gold colloidal, 8. 554 
copper al loys, 3 . 573 

silver-nickel al loys, 15. 205 
dialuminide, 5. 233 
diantimonide, 9. 405 
dibromide, 3 . 605 
d icadmium stannide, 7. 384 
dioxide, 8. 577, 579 
diplosis of, 1. 49 
distannide, 7. 371 
distribution, 3 . 491 
disulphide, 8. 612 
disulphitotetramminocobaltate , 10. 

317 
ditelluride, 11 . 48 
extract ion, 3. 495 

amalgamat ion process, 3 . 455 
chlorination, 3 . 499 
cyanide process, 8. 499, 504 

Faraday's , 3 . 554 
ferrous sulphide, 14. 167 
fluoride, 3 . 585 
fulminating, 3 . 582 
hall-marked, 3 . 533 
hemialuminide, 5. 233 
hemiarsenide, 9. 65 
hemibismuthide , 9. 636 
hemimercuride, 4. 1028 
hemitelluride, 11 . 48 
hemitriphosphide, 8. 841 
hoxabromocerate, 5. 645 
hexabromodidymato , 5. 645 
hexabromolanthanato, 5. 645 
hexabromosamarate , 5. 645 
hexachlorocerate, 5. 64() 
hexachloropraseodymate, 5. 643 
highly purified, 3 . 509 
history, 3 . 295 
hydride, 3 . 526 
hydrosols , 8. 557 
hypochlorite , 2 . 271 
imitat ion, 4. 671 
iodate, 2 . 342 
iridium alloy, 15. 750 
iron al loys , 18. 540 
lead sulphide, 7. 796 

sulphotel lurantimonite, 11 . 114 
magnes ium al loys, 4 . 669 
manganese al loys, 12. 205 
manganes ide , 12. 205 
mercurious sulphide, 4. 957 
mining, 3 . 495 
molybdate , 11 . 560 
m o l y b d e n u m al loys , 11 . 522 
monamidodiphosphate , 8. 710 
monant imonide , 9. 405 

— monarsenide, 9. 64 
monobromide, 8. 606 
monochloride, 3 . 587 
monoiodide, 8. 608 
monophosphide, 8. 84O 
monostannide , 7. 370 
monosulphide, 8. 6IO 
monotel luride, 6. 49 
monoxide , 8. 677, 578 
mosaic, 4. 671 ; 7. 469 
muscovi te , 7. 469 
nat ive , 8. 493 
nickel al loys, 15. 203 

copper al loys, 15. 205 
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G o l d n i c k e l p a l l a d i u m a l l o y s , 1 5 . 6 5 2 
s i l i c o n a l l o y s , 1 5 . 2 3 1 
s i l v e r a l l o y s , 1 5 . 2 0 5 

n i t r a t e s , 3 . 6 1 5 
n i t r i d e , 8 . 1Ol 

p e n t a h y d r a t e d , 8 . 101 
N i i r n b e r g , 5 . 2 3 4 
n u m b e r s , 8 . 5 4 7 
o c c u r r e n c e , 3 . 4 9 1 
o r e , g r e y , 1 1 . 1 

w h i t e , 1 1 . 1 
o r t h o s u l p h a r s e n a t e , 9 . 3 2 0 
o s m i u m a l l o y , 1 5 . 6 9 7 
o x i d e a m m o n i a c a l , 3 . 5 8 2 

- — o x i d e s , 3 . 5 7 7 
p a l l a d i u m a l l o y s , 1 5 . 6 4 6 , see P a l l a 

d i u m 
c o p p e r a l l o y s , 1 5 . 6 4 8 
n i c k e l a l l o y , 1 5 . 6 4 8 
s i l v e r a l l o y , 1 5 . 6 4 8 
z i n c a l l o y s , 1 5 . 6 4 8 

— p a r t i n g c e m e n t a t i o n p r o c e s s , 3 . 5 0 8 
— p c n t a h e m i m e r c u r i d o , 4 . 1 0 2 8 
— p e n t o x i d o , 3 . 5 7 7 , 5 7 9 
-- p e r m a n g a n i t e , 1 2 . 2 7 7 
— p e r m o n o H u l p h o m o l y b d a t e , 1 1 . 6 5 3 
— p h o s p h i t e , 8 . 9 1 4 
— p l a c e r , 3 . 491 
— p l a t i n g , 3 . 3 5 9 
— p l a t i n u m a l l o y s , 1 6 . 201 

a l u m i n i u m a l l o y , 1 6 . 2 1 0 
c h r o m i u m a l l o y s , 1 6 . 2 1 6 

_ _ _ c o p p e r a l l o y s , 1 6 . 2 0 5 
— t u n g s t e n a l l o y , 1 6 . 2 1 6 

i r o n a l l o y s , 1 6 . 2 1 9 
m e r c u r y a l l o y s , 1 6 . 2 0 5 
n i c k e l a l l o y s , 1 6 . 2 2 0 
p a l l a d i u m a l l o y s , 1 6 . 2 2 5 
s i l v e r a l l o y s , 1 6 . 2 0 5 
——— a l u m i n i u m a l l o y , 1 6 . 2 IO 

c o p p e r a l l o y s , 1 6 . 2 0 5 
z i n c a l l o y s , 1 6 . 2 0 5 , 2 0 7 

— p o t a s s i u m a m i d o s u l p h o n a t e , 8 . 6 4 2 
p r e c i p i t a t i o n f r o m c y a n i d e s o l n . , 3 . 5 0 2 
p r o p e r t i e s , c h e m i c a l , 3 . 5 2 5 

p h y s i c a l , 3 . 5 0 9 
p u r i f i c a t i o n , 3 . 5 0 7 
p u r p l e , 7 . 4 1 8 

o x i d e , 8 . 5 7 8 
p y r o s u l p h a r s e n a t e , 9 . 32O 
red c a r a t , 3 . 6 3 2 
reef, 3 . 4 9 1 
r e f i n i n g , 3 . 5 0 7 

c h l o r i n a t i o n , 3 . 5 0 7 
c u p e l l a t i o n , 8 . 5 0 7 
e l e c t r o l y s i s , 3 . 5 0 7 
o x i d a t i o n , 8 . 5 0 7 
s u l p h u r i z a t i o n , 3 . 5 0 7 

r h o d i u m a l l o y s , 1 5 . 5 6 5 
r u t h e n i u m a l l o y , 1 5 . 5 1 0 
s e l e n a t e , 1 0 . 8 6 1 

• s e l e n i d e , 1 0 . 7 7 4 
s i l i c a t e , 6 . 3 4 5 
s i l i c a t e s , 6 . 3 4 0 
s i l i c i d e , 6 . 1 7 5 
s i l v e r a l l o y s , 3 . 5 7 5 

a m a l g a m , 4 . 1 0 2 9 
c o p p e r a l l o y s , 3 . 5 7 6 

r e l a t i o n s , 3 . 6 1 7 
m o n o t e l l u r i d e , 1 1 . 4 9 

G o l d s i l v e r t e l l u r i d e , 1 1 . 4 6 
t e l l u r o b i s m u t h i t e , 1 1 . 6 2 

s o d i u m a l l o y , 3 . 5 7 1 
a m m i n o p h o s p h a t o m o l y b d a t e , 1 1 . 

6 7 1 
s o l u b i l i t y of h y d r o g e n , 1 . 3 0 5 , 3 0 6 
S o v i e t , 3 . 4 9 3 
s t a n d a r d , 3 . 5 3 2 
s t e r l i n g , 8 . 5 3 2 
s u b o x i d e , 3 . 5 7 8 
s u l p h a r s e n i t e , 9 . 2 9 5 
s u l p h a t e s , 3 . 6 1 5 
s u l p h i d e s , 3 . 6 1 0 
s u l p h o a n t i m o n i t e , 9 . 5 4 2 
s u l p h o h e p t a c h l o r i d e , 1 0 . 6 4 7 
s u l p h o m o l y b d a t e , 1 1 . 6 5 2 
s u l p h o t u n g s t a t o , 1 1 . 8 5 9 
t e l l u r a t e , 1 1 . 9 3 
t e t r a l u m i n i d e , 5 . 2 3 3 
t e t r a m e r c u r i d e , 4 . 1 0 2 8 
t o t r a m m i n o x i d e , 3 . 5 8 3 

- — — t e t r a s t a n n i d e , 7 . 3 7 1 
t e t r o x i d e , 3 . 5 7 7 , 5 7 9 
t h i o c a r b o n a t e , 6 . 1 2 5 
t i n a l l o y s , 7 . 3 6 8 
t r i a l u m i n i d e , 5 . 2 3 3 
t r i b r o m i d e , 3 . 6 0 6 
t r i c h l o r i d e , 3 . 5 8 6 , 5 8 9 
t r i i o d i d e , 3 . 6 0 9 
t r i o x i d e , 3 . 5 7 7 , 5 7 9 

—- t r i s u l p h i d o , 3 . 6 1 3 
t r i t e t r i t a r s e n i d e , 9 . 6 4 
u s e s , 3 . 5 3 2 
w h i t e a l l o y s , 1 5 . 6 5 1 ; 1 6 . 2 1 9 
w o r l d ' s p r o d u c t i o n , 3 . 4 9 3 
.2C-radiogram, 1 . 641 
z i n c a l l o y s , 4 . 6 8 2 
z m c i d e , 4 . 6 8 2 
z i r c o n i u m , 7 . 116 

G o l d f i e l d i t e , 1 1 . 2 
G o l d g l t i t t e , 7 . 6 4 4 
G o l d s c h e i d e w a s s o r , 8 . 6 1 8 
G o l d s c h m i d t a n d W r i g h t ' s l a w , 1 . 6 1 2 
G o l d s c h m i d t i t e , 1 1 . 2 , 4 7 -
G o l i t z s t e i n , 4 . 6 1 3 
G o l l e , 3 . 2 9 6 
G o n g y l i t e , 6 . 6 1 9 , 8 1 2 
G o n n a r d i t e , 6 . 7 6 8 
G o o n g a r d i t e , 9 . 6 9 5 
G o r c e i x i t e , 5 . 37O, 5 2 9 
G o r d a i t e , 1 4 . 3 4 6 
G o s c h e n i t e , 4 . 2 0 4 
G o s h e n i t e , 6 . 8 0 3 
G o s l a r i t e , 4 . 4 0 8 , 6 1 3 ; 1 5 . 9 
G o t t a r d i t e , 9 . 2 9 9 
G o y a z i t e , 3 . 6 2 3 ; 5 . 1 5 5 
G r a n g e s i t e , 6 . 6 2 4 
Graf io , 5 . 7 1 3 

p i o m b i n o , 5 . 7 1 3 
G r a f i t e , 5 . 7 1 4 
G r a f t o n i t e , 1 2 . 4 5 4 , 5 3 0 ; 1 4 . 4 1 2 
G r a h a m i t e , 6 . 3 9 2 ; 1 2 . 5 2 3 
G r a h a m ' s d i f f u s i o n l a w a n d k i n e t i c t h e o r y , 

1 . 7 4 4 
l a w of d i f f u s i o n , 1 . 3 4 0 

G r a i n g r o w t h , 1 2 . 9 0 3 
s i z e , 1 2 . 9 0 3 

G r a m - c a l o r i e , 1 . 6 9 9 
m o l e c u l e , 1 . 3 9 2 

G r a m e n i t e , 6 . 9 0 7 ; 1 2 . 5 3 0 
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G r a m m a t i t e , 6 . 4 0 4 
G r a m m i t e , 6 . 3 5 3 
G r a n a t e n , w e i s s e of, 6 . 6 4 8 
G r a n a t i t e , 6 . 9 0 9 
Q r a n a t u B , 6 . 7 1 4 
G r a n d M o g u l d i a m o n d , 5 . 7 1 1 
G r a n d i d i e r i t e , 6 . 9 1 7 
G r a n d i t e , 6 . 7 1 4 
G r a n i t e , 7 . 8 9 6 

w a r e , 6 . 5 1 5 
G r a p h i c t e U u r i u r n , 3 . 4 9 4 
G r a p h i t e , 5 . 7 1 4 , 7 9 0 ; 1 2 . 8 5 9 

a c t i o n of h o a t , 5 . 7 2 5 
a m o r p h o u s , 5 . 7 2 0 
c a r b o n , 5 . 8 9 5 
c o l l o i d a l , 5 . 7 5 3 
g e n e s i s , 5 . 7 3 8 
i n i r o n ( s t e e l ) , 1 2 . 8()0 

s e p a r a t i o n , 1 3 . 8 0 0 
m e t a l , 7 . 3 6 2 
n i c k e l , 5 . 9 0 0 
o c c u r r e n c e , 5 . 7 1 6 
p r o p e r t i e s , p h y s i c a l , 5 . 7 5 5 
s p h e r o i d i z a t i o n , 1 2 . 7 2 5 
s u p e r c o o l e d , 1 2 . 8 0 2 
X - r a d i o g r a m , 1 . 6 4 2 

G r a p h i t i c a c i d , 5 . 8 2 8 
G r a p h i t i t e , 5 . 72O 
G r a p h i t i t i s , 1 3 . 4 4 5 
G r a p h i t i z a t i o n , 1 2 . 7 1 4 ; 1 3 . 4 4 5 
G r a p h i t o i d , 5 . 7 1 8 
G r a p h o n , 5 . 7 1 9 
G r a p h t o n i t o , 1 2 . 149 
G r a s t i t e , 6 . 6 2 2 
G r a u b r a u n s t e i n , 1 2 . 2 3 8 
G r a u b r a u n s t e i n o r z , 1 2 . 2 3 8 
G r a u e r t s , 0 . 2 9 1 
G r a u g o l d e r z b l i i t t o r i g e , 1 1 . 1 
G r a u g u l t i g e r z , 9 . 2 9 1 
G r a u k o b a l t o r z , 1 4 . 7 5 0 
G r a u i n a n g a n e r z , 1 2 . 2 3 8 , 2 4 5 
G r a v i t a t i o n , 1 . 2 9 2 
G r a v i t y , 1 . 7 8 5 
- a c c e l e r a t i o n of, 1 . 6 9 3 
G r e a s e s , 1 3 . 6 1 3 
G r e e c e , 1 . 2 9 
G r e e n e a r t h , 6 . 92O 

- h e x a h y d r a t e , 1 1 . 4 2 2 
J o h n , 3 . 6 8 8 
s p a n , 3 . 27O 
u l t r a m a r i n e , 6 . 5 9 1 
v i t r i o l , 1 4 - 2 4 5 , 2 4 8 

G r e e n a l i t e , 6 . 9 0 7 
G r e e n l a n d i t e , 9 . 9 0 6 
G r e e n o c k i t e , 4 . 4 0 9 , 5 8 7 
G r e e n o v i t o , 6 . 8 3 0 ; 7 . 3 ; 1 2 . 1 4 1 , 1 4 9 
G r e e n s t o n e , 6 . 4 0 5 
G r e g o r i t o , 9 . 7 0 4 
G r e n a t , 6 . 7 1 4 

F a h l u n , 6 . 9 1 0 
r e s i n i t e , 6 . 9 2 1 
s y r i a m , 6 . 7 1 5 

G r e n a t s b l a n c s , 6 . 6 4 8 
G r e n g e s i t e , 6 . 6 2 4 ; 1 2 . 5 3 0 
G r e s d e T h i v i e r s , 1 3 . 7 8 3 
G r e y c o b a l t o r e , 1 4 . 4 2 4 

g o l d , 1 8 . 5 4 1 
p i g i r o n , 1 2 . 5 9 6 

G r i g n a r d ' s r e a c t i o n , 6 . 9 6 6 
G r i p h i t e , 1 2 . 4 5 5 

G r i q u a l a n d i t o , 6 . 9 1 3 
G r i s l a m e l l e u x , 1 1 . 1 
G r o c h a n i t e , 6 . 6 2 2 
G r o c h a n i t e s , 6 . 6 2 1 
G r o d d e c k i t o , 6 . 7 3 4 
G r o p p i t e , 6 . 8 1 2 
G r o r o i l i t o , 1 2 . 1 4 9 , 2 6 7 
G r o s s u l a r , 6 . 7 1 4 , 7 1 5 
G r o t h i t e , 6 . 84O ; 7 . 3 
G r o t t h u s ' c h a i n h y p o t h e s i s , e l e c t r o l y s i s , 1 . 

9 6 9 
G r o t t o d i a l u m o , 5 . 3 4 2 
G r o u p s of e l e m e n t s , 1 . 2 5 5 
G r o v e ' s c e l l , 1 . 1 0 2 8 
G r o w i n g f a c e of c r y s t a l s , 1 . 6 2 9 
G r o w t h of c r y s t a l s , 1. 6 2 3 
G r i i n b l e i e r z , 7. 8 8 3 
G r i i n o i s o n ' s f o r m u l a , 1 . 8 3 4 
G r i i n o r i t e , 1 2 . 53O 
G r u n l i n g i t o , 9 . 5 8 9 ; 1 1 . 2 , 6 0 
G r u n o r d o , 6 . 92O 
G r u n e r i t e , 6 . 9 1 2 
G u a d a l c a z a r i t e , 4 . 9 5 7 ; 1 0 . 78O 
G u a d a l c a z i t e , 4 . 6 9 7 ; 1 0 . 7 8 0 
G u a n a j u a t i t e , 1 0 . 7 9 5 
G u a n a j u c i t i t o , 9 . 5 8 9 
G u a n i d i n o a r s e n i t o m o l y b d a t e s , 9 . 131 

b r o m o p l a t i n a t e , 1 6 . 3 7 6 
• d i s u l p h a t o e h r o m i a t o , 1 1 . 4 5 4 
- — h y p o p h o s p h a t o , 8 . 9 3 2 

i n a n g a n o u s d i s u l p l i a t e , 1 2 . 4 1 6 
p a r a s u l p h o m o l y b d a t e , 1 1 . 6 5 1 
p h o s p h i t o h o x a m o l y b d a t o , 8 . 9 1 9 
s a l t , 1 2 . 4 6 1 
s a l t s , 1 6 . 3 J 4 
s u l p h o m o l y b d a t e , 1 1 . 651 
H u l p h o v a n a d a t o m o l y b d a t e , 1 1 . 6 5 2 
u r a n y l d i s u l p h a t o , 1 2 . 1 0 9 

G u a n i d i n i u m b r o m o p a l l a d a t e , 1 5 . 6 7 7 
- b r o m o s m a t o , 1 5 . 7 2 3 

c h l o r o i r i d a t e , 1 5 . 771 
e h l o r o p a l l a d i t e , 1 5 . 67O 
c h l o r o p o r r u t h e T i i t e , 1 5 . 5 3 3 
e h l o r o r h o d a t e . 1 5 . 58(> 

- c h l o r o s m a t e , 1 5 . 7 1 9 
- --- d i c h l o r o b i s d i m e t h y l g l y o x i i n o r h o d i t e , 

1 5 . 5 7 7 
ferr ic p a r a t u t i g s t a t o , 1 1 . 82O 

— — p e n t a n u o f o r r a t e , 1 4 . 8 
— — s a l t , 1 1 . 6 6 7 
- — t h o r i d o c a m o l y b d a t o , 1 1 . 5 9 8 
- - t r i c h l o r o p a l l a d i t e , 1 5 . 671 
G u a n i t e , 4 . 3 8 4 
G u a r i n i t o , 5 . 5 3 1 ; 6 . 8 5 7 ; 7 . 3 , IOO 
G u a r n a e c i n o , 6 . 7 1 5 
G u a y a c a n i t e , 9 . 3 1 8 
G u d m u n d i t e , 1 2 . 1 4 9 , 5 3 0 
G u e j a r i t e , 9 . 3 4 3 , 5 3 6 , 5 3 7 
G u m b e l i t e , 6 . 5 0 0 
G u i g n o t ' s g r e e n , 1 1 . 188 
G u i l d i t e , 1 4 . 3 2 8 , 3 4 7 , 3 5 1 
G u i t e r m a n i t e , 7 . 4 9 1 ; 9 . 4 , 2 9 9 
G u l d b e r g a n d W a a g e ' s l a w , 1 . 3 0 0 
G u l d b o r g ' s e q u a t i o n of s t a t e for s o l i d s , 1 . 

8 3 6 
G u l t h , 3 . 2 9 6 
G u m m i s p a t h , 7 . 8 7 7 
G u m m i t e , 6 . 4 9 4 ; 7 . 4 9 1 ; 1 2 . 5 , 5 2 
G u n - c o t t o n , 2 . 8 2 9 

m e t a l , A d m i r a l t y , 4 . 6 7 1 
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Gun metals , 7. 347 
Qun.na.rite, 15. 5, 445 
Gunpowder, 2 . 820, 825 
Gurhofite, 4 . 371 
Gurolite, 6. 362 
Gusseisen, 12. 708 

schmiedlbares, 12. 709 
Gussstahl , 12. 711 
Gutzeit 's tes t , 9. 39 
Gymnite , 5. 531 ; 6. 420, 423 

iron, 6. 423 
nickel, 6. 932 

Gypsum, 2. 430 ; 8. 623, 760 
arte factum, 8. 762 
dehydrat ion, 8. 767 
rehydration of dehydrated, 3 . 767 
spathosum, 3. 620 
uses , S. 802 
X-radiogram, 1. 642 

Gyrolite, 6. 362 

H 

Haarkies , 15. 435 
Habi t of crystals , 1. 597, 598 ; 6. 670 

adularia, 6. 67O 
Baveno , 6. 674 
sanidine, 6. 670 prismatic, 1. 597 

tabular, 1. 597 
Hacknianite , 6. 583 
Haddaini te , 9. 839 
Haemafibrite, 9. 219 
Haematite, 7. 896 ; 13. 774, 874 

brown, 13 . 886 
columnar, 13. 775 
compact , 13 . 775 
fibrous, 13. 775, 785 
homisphooricus, 18. 885 
micaceous, IS . 775 
red, 13 . 774, 775 
specular, 13. 774, 775 

Haamatolite, 5. 155 ; 9. 220 
Hsematophanite, 12. 530 ; 13. 922 ; 14. 105 
Hasinatostibirte, 9. 46O 
Haemoglobin, 6. 11 
Haematites, 12. 139, 530 

X-radiogram, 1. 642 
Haff s ickness, 9. 43 
Hafnefiordite, 6. 693 
Hafnia, 7. 166 

extract ion, 7. 167 
Hafnium, 5. 708 ; 7. 166 

atomic weight , 7. 172 
history, 7. 166 
iodide, 7. 172 
nitride, 8. 120 
occurrence, 7. 166 
oxalate , 7. 172 
oxychloride, 7. 172 
phosphide, 8. 847 
properties, 7. 17O 
salicylate, 7. 172 
salts , 7. 170 
selenide, 10. 784 
sulphate , 7. 172 
sulphide, 7. 172 
tetrachloride, 7. 172 
thorium zirconium orthosil icate, 7. 167 

Hafnyl chloride, 7. 172 
dihydrophosphate , 7. 172 
hydrophosphate , 7. 172 
metaphosphate , 7. 172 

Hagatal i te , 12. 6 
Hagemanni te , 5. 309 
Hahnemann's soluble mercury, 4 . 988 
Haidingerite, 8. 673 ; 9. 5, 169, 553 
Haini te , 6. 855 ; 7. 3, 1OO 
Hair-salt , 14. 299 
Halazone, 2 . 97 
Hal ide salts , 2 . 1 
Hal ides , 2 . 1 
Hal i te , 2 . 15, 43O, 522 
Hal i tus , 1. 122 
Hal l effect w i th electrolytes , 1. 982 

marked gold, 3 . 533 
Hall i te , 5 . 338 ; 6. 609 
Hal loys i te , 6. 493 
Halobol i te , 12. 149 
Halogenosulphonates , 10. 684 
Halogenosulphonic acids, 10. 684 
Halogens , 2 . 1 

binary compounds , 2 . 113 
Halo id salts , 2. 6 
Halotrichine, 14. 299 
Halotrichite, 5. 154, 333 ; 12. 530 ; 14. 299 
Hamart i te , 5. 522 
Hambergi te , 4. 206 ; 5. 4, 95 

X-radiogram, 1. 642 
Hamlini te , 4 . 206 ; 5. 37O ; 7. 877 ; 8. 733 
Hammari te , 9. 695 
H a m m e r slag, 12. 637 
Hammochryos , 6. 604 
H a m m o n i a c u m , 8. 144 
Hamphir i te , 6. 431 
Hancocki te , 6. 722 ; 7. 491 ; 12. 149 
Hanks i te , 2. 656 
H a n n a y i t e , 4. 252, 385 ; 8. 733 
Haplome , 6. 921 
Haplo typ i te , 7. 57 
Harborite , 14. 411 
Hard finish plasters, 8. 776 

head, 7. 289 
lead, 8. 311 
X-rays , 4. 33 

Hardening, 12. 675 
carbon, 5. 895 
theories of, 12. 682 

allotropic, 12. 682 
amorphous s ta te , 12. 683 
carbo-allotropic, 12. 684 
carbon, 12. 684 
distorted latt ice , 12. 688 
fine-grained, 12. 687 
interstrain, 12 . 685 
sl ip interference, 12. 685 
solid solution, 12. 684 
stress , 12 . 686 
subcarbide, 12. 684 

Hardenite , 12. 830 
Hardness , 2 . 453 ; 13. 14 

abrasive, 18. 26 
a n d isomorphism, 1. 657 

Hardy's rule precipitation colloids, 2 . 543 
Hardystoni te , 6. 444 
Harkise , 15 . 435 
Harmonicon, chemical , 1. 127 
H a r m o t o m e , 3 . 625 ; 6. 575, 738, 766 

baryte , 6. 766 

Qun.na.rite
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H a r m o t o m e calcium, 6. 736, 766 

potass ium, 6. 767 
sodium, 6- 767 

Harmotomic acid, 6. 295, 767 
Harringtonite , 6. 749 
Harst ig i te , 6. 896 ; 12. 149 
Hartbraunste in , 12. 236 
Kartel l , 12. 675 
Hartmanni te , 9. 415 
Hartmann's l ines, 12. 898 
Harttantalerz , 9 . 906 
Hartungskohlenstoff, 12. 86O 
Hast ings i te , 6. 821 ; 12. 53O 
Hatehet to l i t e , 5. 519 ; 9. 839, 867, 904 ; 

12 . 5 
H a u c h e c o m i t e , 9. 589 ; 14. 424 ; 15. 5 
Hauerite , 12. 149, 398 

X-radiogram, 1. 641 
Hai iyne , 6. 580, 584 
Hai iyn i te , 6. 584 
Hai iy ' s law, 1. 594 

rational indices, 1. 615 
Haughton i te , 6. 605, 609 
Hauscol i te , 7. 797 
Hausmanni te , 12. 149, 231 
H a u t foumeau , 12. 585 
Hautefeui l l i to , 4. 382 
Hayden i t e , 6. 729 
Hayos ine , 5. 92 
H a y t o n t e , 6. 449 
H e a d of band spectrum, 4. 7 
H e a t , a tomic , 1. 798, 811, 812, 813 

and atomic weights , 1. 804 
• Debye'B theory, 1. 815 

effect of pressure, 1. 799 
temperature, 1. 8Ol 

JfcCinstein's theory, 1. 811 
fusion and coefficient expans ion , 1. 837 

vi trat ion frequency, 1. 833 
mechanical equivalent , 1. 693 
molecular, 1. 805 

of gases , 1. 795 
effect of pressure, 1. 

796 
tempera

ture, 1. 
796 

of combust ion , 1. 710 
fusion, 1. 426 

— and freezing point , 1. 440 
ionization, 1. 1007 
reaction, 1. 698 

and al lotropism,, 1. 700 
isomerism, 1. 700 

in solution, 1* 70O 
temperature coefficient, 1. 

702 
solut ion and osmot ic pressure, 1. 

547 
vaporizat ion, 1. 426 

and surface tens ion, 1. 851 
external , 1. 427 
internal, 1. 427 

resist ing a l loys , IS. 457 
specific and surface tens ion, 1. 852 

D e b y e ' s theory, 1. 815 
gases , constant pressure, 1. 786, 

787 
v o l u m e , 1. 786, 787 

of molecules , 1. 832 

INDEX 571 
H e a t , specific, of molecules , solids, 1. 798 

theorem, N e m s t ' s , 1. 735 
treatment , 12 . 673 
vaporizat ion and boiling point , 1. 44O 
work value of, 1. 719 

Heat ing curve, 1. 450 
curves, 1. 518 

H e a t s , molecular, and atomic weights , 1. 807 
H e a v y spar, 8. 762 
Heazlewoodi te , 15. 5, 445 
Hebet ine , 6. 438 
Hebronite , 5. 367 
Hecato l i te , 6. 663 
Hector i te , 6. 821 
Hedenbergite , 6. 390, 915 ; 12. 530 

mangano- , 6. 915 
t i tano- , 6. 916 

Hedyphane , 7. 491 ; 9. 5, 261, 262 
Heintz i te , 5. 4 , 99 
Hoinzite , 2. 430 
Hel ides , 4 . 156, 157 
Helidor, 6. 803 
Heliol i te , 6. 663 
Hel iophyl l i te , 9. 258 
Hel iotrope, 6. 139 
He l ium, 7. 889 

a t o m , 4. 169 
atomic -weight, 7. 947 
electronic structure, 7. 949 
front radium, 4. 97 
history, 7. 89O 
hydride, 7. 945 
isotopes , 7. 948 
metastablo , 7. 922 
occurrence, 7. 892 
preparation, 7. 902 
properties, chemical, 7. 941 

physical , 7. 906 
Hel landito , 5. 512 ; 12. 149 
Helmhol tz a n d Gibbs' equat ion , 1. 1036 

double layer, 1. 1Ol 6 
equat ion, 1. 720 
strain hypothes i s , electrolysis, 1. 971 

Helminthe , 6. 622 
H e l m o n t , «J. B . v a n , 1. 51 
He lvotan , 6. 609 
Helv ine , 6. 382 
Helv i te , 4. 206 ; 6. 382 ; 12. 149 
Hemafibrite, 9. 219 ; 12. 149 
H e m a t i t e , 13. 775 
Hematol i to , 9. 220 ; 12. 149 
Hematost ib i i te , 9. 460 ; 12. 149 
Hematos t ibn i te , 9. 343 
Hemichalc i te , 9. 69O 
Hemihedral symmetry , 1. 613 
Hemihydrate , 9. 818 
Hernihydrated mercurous nitrite, 8. 492 
Hemimorphi te , 4. 408, 642, 643 ; 6. 442 

X-radiogram, 1. 642 
Henametaphosphimic acid, 8. 720 
Henathiosulphate sodium silver acetyl ide , 

10. 540 
Hengleinite , 14. 424 ; 15. 5, 449 
Henicos ihydrate , 9. 211 
Henryi te , 11 . 2 
Henry's law, kinetic theory of, 1. 531 

(solution of gases) , 1. 527 
Henwoodi te , 5. 155 ; 8. 733 ; 9. 5 
Hepar sulphuris calcarem, 8. 740, 757 
Hepatinerz, 6. 343 
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H e p a t o p y r i t e s , 1 4 . 2 0 0 
H e p t a e h l o r o d i b i s m u t h o u s a c i d , 9 . 6 6 7 
H e p t a c h l o r o m o l y b d o u s a c i d , 1 1 . 6 1 8 
H e p t a c o s i h y d r a t o , 9. 2 1 1 
H e p t a d e c a m o l y b d o u s a c i d , 1 1 . 6 1 8 
H e p t a h y d r o d o d o c a m o l y b d a t e s , 1 1 . 5 8 2 
H e p t a h y d r o d o d e c a t u n g s t a t o s , 1 1 . 7 7 3 
H e p t a h y d r o s i l i e o d e c a t u n g s t i c a c i d , 6 . 8 8 1 
H e p t a m e r c u r i a i n m o n i u m t e t r a i o d i d e , 4 . 9 2 4 
H e p t a m o t a p h o s p h i m i c a c i d , 8 . 7 1 6 
H e p t a m o l y b d a t e s , 1 1 . 5 9 1 
H e p t a p h o s p h o n i t r i l i c c h l o r i d e , 8 . 7 2 4 
H e p t a s u l p h a t o s , 1 0 . 4 4 8 
H e p t o r o p h o s p h o r i c a c i d , 8 . 9 9 2 
H e r a c l e i t u s , 1 . 3 2 
H o r a p a t h i t o , 4 . 6 2 5 
H e r c u l e s m e t a l , 1 5 . 2 2 5 
H o r c y n i t e , 5 . 1 5 4 , 2 9 7 ; 1 1 . 1 9 9 ; 1 2 . 5 3 O ; 

1 8 . 9 1 9 
H o r d e r i t e , 2 . 2 ; 3 . 6 2 3 ; 4 . 2 0 6 , 2 4 7 ; 8 . 7 3 3 
H n r m a n n i t e , 6 . 8 9 7 ; 9 . 9 0 6 
H o n n c s T r i s m e g i s t e r s , 1 . 2 4 
H e r n w H i t o , 4 . 6 9 7 ; 9 . 4 , 2 9 1 
H o r m i t e s fluid, 2 . 9 6 
H e r o , 1 . 37 
H e r r o n g r u n d i t e , 3 . 2 6 5 , 2 6 6 , 8 1 2 
H e r r o r i t e , 4 . 6 4 3 
H e r s c h e h t o , 6 . 7 2 9 
Hersche l 'H c r y s t a l s , 3 . 7 5 7 
H e s i o d , 1 . 19 , 31 
H o s s ' l a w of h o a t of r e a c t i o n , 1 . 7 0 8 

t h e r m o n e u t r a l i t y , 1 . 1 0 0 7 
H o s s e n b o r g i t e , 6 . 3 8 I 
H e s s i t e , 3 . 3 0 0 , 4 9 4 ; 1 1 . 2 , 4 6 
H o s s o n i t e , 6. 7 1 5 
H e t a e r o l i t o , 1 2 . 149, 2 4 2 
H e t a i r i t e , 1 2 . 2 4 2 
H e t e r o c r i n e , 6 . 8 9 7 
H o t e r o g o n i t c , 1 4 . 4 2 4 , 5 8 6 
H e t e r o k l i n e , 1 2 . 2 3 6 
H e t e r o m e r i t o , 6 . 7 2 6 
H a t c T o m o r p h i t e , 7 . 4 9 1 ; 9 . 5 4 7 
H e t e r o p o l y a c i d s , 6 . 8 6 6 , 8 6 7 
H e t o r o p o l y s u l p h a t e s , 1 0 . 4 4 0 
H e t o r o s i t o , 2 . 4 2 6 ; 1 2 . 4 0 3 , 5 3 0 
H o t o p a z o t o , 1 2 . 53O 
H e u b a c h i t o , 1 4 . 4 2 1 , 5 8 6 ; 1 5 . 5 
H e u l a n d i t e , 6 . 5 7 5 , 7 5 5 

a m m o n i u m , 6 . 7 5 7 
p o t a s s i u m , 6 . 7 5 7 
s o d i u m , 6 . 7 5 7 

H e u l a n d i t i e a c i d , 6 . 2 9 5 , 7 5 5 
H e u s l e n ' s a l l o y s , 1 2 . 1 9 4 , 21 1 
H e w e t i t o , 9 . 7 1 5 
H e w e t t i t o , 9 . 77O 
H o x a - a n t i p y r i n o - s a l t s , 1 1 . 4 0 2 
H o x a b o r o n , d o e a h y d r i d e , 5 . 3 6 

d o d e c a h y d r i d e . 5 . 3 6 
H e x a b r o m o d i m o t h y l t r i s u l p b i d e , 6 . 9 3 
H e x a b i - o m o d i s i l a n e , 6 . 9 8 1 
H e x a b r o m o s i l i o o e t h a n e , 6 . 9 8 1 
H e x a e a r b a m i d e s , 1 1 . 4Ol 
H e x a c o t a t o d i h y d r o x y t r i a m m i n o s , 1 1 . 4 0 8 
H e x a c e t a t o d i h y d r o x y t r i p y r i d i n e s , 1 1 . 4 0 8 
H e x a e h l o r o o h r o m i c a c i d , 1 1 . 3 8 6 
H e x a c h l o r o d i m e t h y l d i s u l p h i d e , 6 . 9 3 

t r i s u l p b i d e , 6 . 9 3 
H e x a c h l o r o d i s i l a n e , 6 . 9 6 0 , 9 7 1 
H e x a e h l o r o d i s i l o x a n e , 6 . 9 7 4 
H e x a c h l o r o d o d e e a m m i n o d i s i l a n o , 6 . 9 7 2 

H e x a c h l o r o p e r r h o d i t e s , 1 5 . 5 7 7 
H e x a c h l o r o s i l i c o e t h a n e , 6 . 9 6 0 , 9 7 1 
H e x a c h l o r o s t a n n i t e s , 7 . 4 2 9 
H e x a c o s i b o r o n h e x a t r i a e o n t i l i y d r i d e , 5 . 3 6 
H e x a d e c a v a n a d a t e s , 9 . 2 0 2 
H e x a e t h y l s i l i c o e t h a n e , 6 . 2 2 6 
H e x a f o r m a t o d i h y d r o x y - s a l t s , 1 1 . 4 0 9 
H e x a g o n a l s y s t e m , 1 . 6 1 7 
H e x a g o n i t e , 6 . 4 0 4 ; 1 2 . 1 4 9 
H e x a h e d r i t e s , 1 2 . 5 2 8 
H e x a h y d r o a r s e n a t o e n n e a m o l y b d a t e s , 9 . 2 1 0 
H e x a h y d r o e t o s i l t r i d e c o x a n e , 6 . 2 3 2 
H e x a h y d r o d o d e c a m o l y b d a t e s , 1 1 . 5 8 2 
H e x a h y d r o d o d e c a t u n g s t a t e s , 1 1 . 7 7 3 
H e x a h y d r o h e x a b o r i c a c i d , 5 . 4 7 
H e x a h y d r o h e x a m o l y b d a t e s , 1 1 . 5 8 2 
H e x a h y d r o h e x a t u n g s t a t e s , 1 1 . 7 7 3 
H e x a h y d r o - o c t o b o r i c a c i d , 5 . 4 7 
H o x a h y d r o t e t r a b o r i c a c i d , 5 . 4 7 
H e x a h y d r o x y d o d e c a m m i n e s , 1 1 . 4 0 9 
H e x a h y d r o x y p l a t i n i c a c i d , 1 6 . 2 4 5 
H e x a h y d r o x y p l u m b i c a c i d , 7 . 6 8 5 
H o x a h y d r o x y s e x i e s o t h y l e n e d i a m i n o s , 11 -

4 0 9 
H e x a i o d o d i s i l a n e , 6 . 9 8 4 
H o x a i o d o s i l i c o e t h a n e , 6 . 9 8 4 
H e x a m o t a p h o s p h a t e s , 8 . 9 8 8 
H e x a m o t a p h o s p h i m i o a c i d , 8 . 7 1 9 
H e x a m o t h y l s i l i c o c t h a n e , 6 . 2 2 6 
H e x a m m i n o s , 1 1 . 4 0 0 
H o x a m o l y b d a t e s , 1 1 . 5 8 2 , 5 9 1 
H e x a p h e n y l s i l i e o o t h a n e , 6 . 2 2 6 
H o x a p h o s p h o h e p t a n i t r i l i c c h l o r i d e , 8 . 7 2 4 
H e x a p h o s p h o n i t r i h o c h l o r i d e , 8 . 7 2 4 
H e x a p r o p i o n a t o h y d r o x y f l u o r o - s a l t s , 1 1 . 4 0 9 
H o x a q u o - s a l t s , 1 1 . 4 0 2 
H o x a s i l a n o , 6 . 2 2 5 
H e x a s i l i c a n e , 6 . 2 2 5 
H e x a s o d i u m m a n g a n o u s t e t r a s u l p h a t o , 1 2 . 

4 1 6 
H o x a s u l p h a m i d o , 8 . 25O 
H e x a s u l p h a t e s , 1 0 . 4 4 8 
H e x a s u l p h i t o d i c o b a l t i e a c i d , 1 0 . 3 1 5 
H e x a t e l l u r o u s a c i d , 1 1 . 77 
H e x a t h i o n a t e s , 1 0 . 6 2 8 
H e x a t h i o n i c a c i d , 1 0 . 6 2 8 
H e x a t u n g s t a t e s , 1 1 . 7 7 3 
H e x a u r e a s a l t s , 1 1 . 4Ol 
H o x a v a n a d a t e s , 9 . 2 0 2 
H o x a v a n a d i c a c i d , 9 . 7 5 3 
- — - a c i d , 9 . 7 5 8 

t o t r a b a s i c , 9 . 7 5 8 
H f i x a v a n a d y l a m m o n i u m t e t r a s u l p h i t e , 1 0 . 

3 0 5 
p o t a s s i u m t e t r a s u l p h i t e , 1 0 . 3 0 5 
t h a l l i u m t e t r a s u l p h i t e , 1 0 . 3 0 5 

H e x e r o h e x a p l i o s p h o r i c a c i d , 8 . 9 9 2 
H e x e r o p o l y v a n a d i c a c i d , 9 . 7 5 8 
H e x i t o s , 6 . 3 1 2 
n - h e x o l c h o l i n e c h l o r o p l a t i n a t e , 1 6 . 3 1 2 
H e x o l c u p r i c c h l o r i d e , 3 . 1 7 8 
H e y n i t o , 1 2 . 8 4 2 
H i b e r n i u m , 4 . 6 8 
H i d d e n i t e , 2 . 4 2 5 ; 6 . 6 4 0 
H i e l m i t e , 5 . 5 1 6 ; 1 2 . 1 4 9 
H i o r a t i t e , 2 . 2 ; 6 . 9 4 6 
H i g g i n s i t e , 9 . 5 , 1 7 4 
H i g h - s p e e d s t e e l s , 1 3 . 6 3 4 
H i l g e n s t o c k i t e , 8 . 9 0 3 
H i l l a n g s i t e , 6 . 9 1 7 
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H i L l e b r a n d i t e , 6 . 3 5 8 
H i m b e e r s p a t , 1 2 . 4 3 2 
H i n s d a l i t e , 7 . 4 9 1 , 8 9 7 , 8 7 8 
H i o r l d a h l i t e , 7 . 1 0 0 
H i o r t d a h l i t e , 6 . 8 5 5 , 8 5 7 
H i p p o c r a t e s , 1 . 3 2 
H i r a n y a , 3 . 2 9 6 
H i s i n g e r i t e , 6 . 9 0 8 ; 1 2 . 5 3 0 

m a n g a n - , 6 . 9 0 8 
H i s l o p i t o , 3 . 8 1 4 
H i s t o r y of c h e m i s t r y , 1 . 1 

k i n e t i c t h e o r y , 1 . 7 6 7 
H i t c h c o c k i t e , 5 . 1 5 5 ; 7 . 8 7 7 
H i t t o r f ' s t r a n s p o r t n u m b e r s , 1 . 9 8 5 
H j e l m i t e , 5 . 5 1 6 ; 9 . 8 3 9 ; 1 2 . 6 
H o a r - f r o s t c u r v e , 1 . 4 4 4 
H o c h o f e n , 1 2 . 5 8 5 
H o d g k i n s o n i t e , 6 . 8 9 4 
H o e f e r i t e , 6 . 9 0 7 ; 1 3 . 5 3 0 
H o g b o m i t e , 5 . 2 9 8 ; 7 . 3 , 5 7 
HooTnafibrite , 9 . 5 
H o e m a t o l i t e , 9 . 5 
H c e r n e s i t e , 4 . 2 5 2 ; 9 . 5 , J 7 6 
H o f f m a n n i t e , 9 . 7 3 
H o f r n a n u a n d M a r b u r g ' s t h e o r y m e r c u r y -

n i t r o g e n c o m p o u n d s , 4 . 7 8 5 
H o f i n a n n ' s p r o c e s s v a p o u r d e n s i t y , 1 . 185 

v i t r i o l i z a t i o n p r o c e s s s i l v e r , 3 . 3 0 5 
H o h l s p a t h , 6 . 4 5 8 
H o l i r n a n n i t e , 1 4 . 3 3 2 
H o k u t o l i t o , 7 . 821 
H o l d e n i t o , 9 . 2 2 1 . 2 2 2 
H o l l a n d i t o , 1 2 . 1 4 9 , 2 7 9 , 5 3 0 
H o l l a n d s , 2 . 2 4 3 
H o l l i n e s , 4 . 6 9 8 
H o l m i a , 5 . 7 0 2 
— i s o l a t i o n , 5 . 6 9 6 
H o l m i t e , 6 . 8 1 6 
H o l m i u m , 5 . 4 9 8 , 6 9 6 

a t o m i c n u m b e r , 5 . 7 OO 
w e i g h t , 5 . 6 9 9 

c a r b i d e , 5 . 8 7 3 
c h l o r i d e , 5 . 7 0 3 
h y d r o x i d e , 5 . 7(>3 
i s o l a t i o n , 5 . 5 5 3 
n i t r a t e , 5 . 7 0 4 
o c c u r r e n c e , 5 . 6 9 6 
o x i d e , 5 . 7 0 2 
p r o p e i - t i e s , 5 . 6 9 8 
s o l u b i l i t y of h y d r o g e n , 1 . 3 0 7 
s u l p h a t e , 5 . 7 0 3 

H o l m q u i s i t e , 6 . 6 4 4 
H o l m q u i s t i t e , 1 2 . 5 3 0 
H o l o h e d r a l s y m m e t r y , 1 . 6 1 3 
H o l o s i d e r i t e s , 1 2 . 5 2 3 
H o m b e r g ' s p h o s p h o r u s , 3 . 6 9 7 , 74O 
H o m i c h l i n , 1 4 . 2 0 8 
H o m i l i t e , 5 . 4 , 5 1 4 ; 6 . 4 5 0 
H o m i t i t e , 1 2 . 5 3 0 
H o m o e o m e r i a e , 1 . 3 3 
H o m o g e n e o u s s u b s t a n c e s , 1 . 8 6 , 9 5 
H o m o l o g o u s s p e c t r a , 4 . 13 
H o m o m o r p h i s m , 1 . 6 6 3 
H o o k e ' s l a w , 1 . 8 1 9 
H o p c a l c i t e , 5 . 9 4 5 
H o p e i t e , 4 . 4 0 8 , 6 5 8 ; 8 . 7 3 3 

a, 4 . 6 5 8 
£ , 4 . 6 5 8 

H o r b a c h i t e , 1 4 . 1 3 6 , 7 5 8 ; 1 5 . 5 
H o r n l e a d , 7 . 7 0 6 , 8 5 2 

H o r n m e r c u r y , 4 . 7 9 8 
q u i c k s i l v e r , 4 . 6 9 7 , 7 9 8 
s i l v e r , 2 . 15 ; 3 . 3 0 0 , 3 9 0 

H o r n b l e n d e , 6 . 3 9 1 , 8 2 1 ; 1 2 . 1 4 9 
a s b e s t o s , 6 . 4 2 6 
L a b r a d o r , 6 . 3 9 1 
s o d a , 6 . 9 1 6 

H o m m a n g a n , 6 . 8 9 7 
H o r n s t e i n , 6 . 8 2 1 ,. 
H o r n s t o n e , 6 . 14O 
H o r s e - f l e s h o r e , 1 2 . 5 3 0 

r a d i s h c r e a m , 1 3 . 6 1 5 
H o r s f o r d i t e , 3 . 7 ; 9 . 3 4 3 
H o r t o n o l i t e , 6 . 3 8 6 , 9 0 8 ; 1 2 . 1 4 9 
H o t - c a s t p o r c e l a i n , 5 . 3 0 4 

m e t a l , 1 2 . 7 0 9 
w o r k i n g s t e e l , 1 2 . 67O 

H o u g h i t e , 4 . 3 7 6 ; 5 . 2 9 6 
H o w l i t e , 5 . 4 ; 6 . 4 5 1 
H u d s o n i t e , 6 . 8 2 1 ; 1 2 . 53O 
H u b n e r i t e , 1 1 . 6 7 8 , 7 9 8 ; 1 2 . 1 4 9 
H u g o l i t e , 7 . 4 9 1 ; 9 . 7 7 8 
H u e l v i t e , 6 . 8 9 9 ; 1 2 . 4 3 3 
H U t t o n b o r g i t o , 9 . 7 3 
H u i l e d e t a r t re , 4 . 2 5 0 
H u l l i t e , 6 . 6 2 4 
H u m b o l d i t o , 6 . 4 4 9 
H u m b o l d i t i t e , 6 . 7 5 2 
H u m i d i t y , 8 . 6 

a b s o l u t e , 8 . 9 
r e l a t i v e , 8 . 9 
s p e c i f i c , 8 . 9 

H u r n i t e , 6 . 8 1 3 
H u n t e r i t e , 6 . 4 9 5 
H u n t i l i t e , 4 . 6 9 8 ; 9 . 4 , 6 4 
H u r e a u l i t e , 4 . 66O ; 8 . 7 3 3 ; 1 2 . 1 4 9 , 4 4 8 , 

4 5 2 
H u r k a , 2 . 7 1 1 
H u r o n i t o , 6 . 6 9 3 
H u s s a k i t e , 5 . 5 2 8 
H u t c h i n s o n i t e , 5 . 4 0 6 ; 7- 4 9 1 ; 9 . 4 , 3O 
H v o r l o r a , 6 . 9 2 1 
W v e r s a l t , 1 2 . 53O ; 1 4 . 2 9 9 
H y a c i n t e b l a n c h e d e l a S o m m a , 6 . 7 6 2 

d o V i s u v o , 6 . 7 2 6 
v o l c a n i q u o , 6 . 7 2 6 

H y a c i n t h , 7 . 9 8 , 1 0 0 
H y a c i n t h e b l a n c h e , 6. 7 6 6 

c r u c i f o r m o , 6 . 7 6 6 
H y a c i n t h i c a f i gura , 6 . 7 6 6 
H y a c i n t h i n e , 6 . 7 2 6 
H y a c i n t h u s , 7 . 9 8 

o c t o d e c a h e d r i c u s , 6 . 7 2 6 
H y a l i t e , 6 . 141 
H y a l o p h a n o , 3 . 6 2 5 ; 6. 6 6 2 
H y a l o s i d e r i t e , 6 . 9 0 8 
H y a l o t e c i t e , 6 . 8 8 9 
H y a l o t e k i t e , 7 . 4 9 1 
H y d r a c i d s , 1 . 3 8 6 
H y d r a r g i l l i t e , 5 . 1 5 4 , 2 7 4 
H y d r a r g y r i s u b c h l o r i d i u n g e n t u m , 4 . 8 1 3 

s u b c h l o r i d u m , 4 . 8 1 3 
H y d r a r g y r u m , 4 . 6 9 5 
H y d r a r g y r u s c a l c i n a t u s r u b e r , 4 . 7 7 1 
H y d r a t e d . c o r o u s s e l e n i d e , 1 0 . 7 8 2 

l e a d m a n g a n i t e , 1 2 . 2 4 2 
l i m e , 3 . 6 7 3 
s a l t , 1 . 3 9 7 
s a l t s , 1 . 4 9 8 

v a p o u r p r e s s u r e , 1 . 5 0 1 
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Hydrate s , 1. 397, 498 
chemical , 7. 129 
colloidal, 7. 129 
dist inct ion hydroxides, 1. 499 

Hydraul ic mining, 8. 496 
Hydraz ine , 8. 308 

amidosulphonato, 8. 641 
ammonium dihydrohypophosphate , 8 

933 
analytical reactions, 8. 320 
anhydrous, 8. 310 
arsenoehlorido, 0. 242 
bisdihydrophosphate, 8. 328 
bromoplatinate, 16. 376 
carbonate, 8. 327 
carboxylatedihydrazinate, 8. 317 
cerium sulphate, 5. 659 
chloroacetatobismuthite , 9. 682 
chromium sulphate, 11. 454 
chromous sulphate, 11. 435 
cobaltous disulphate, 14. 774 

hydrazinochloride, 14. 637 
tetrachloride, 14. 637 

— const i tut ion, 8. 32O 
— copper selenate, 10. 859 
— cupric nitrate , 3. 286 

sulphate , 3 . 256 
— cuprous thiosulphate, 10. 530 
— dibromide, 8. 324 
— dichlorido, 8. 323 
— diphoride, 8. 323 
— dihydrohypophosphate , 8. 932 
— dihydrophosphate , 8. 328 
— diiodide, 8. 324 
— dinitrate, 8. 327 
— dinitrite, 8. 473 
— disulphate, 8. 325 
— disulphinic acid, 8. 314 
— disulphuric acid, 8. 314 
— dithionate, 10. 583 
— ditritaiodide, 8. 324 
— ferrohoptanitrosyltrisulphide, 8. 441 
— fluosilicate, 6. 946 
— fluotitanate, 7. 7O 
— gadol inium sulphate, 5. 695 
— hexachloroantimonite , 9. 479 
— hexachlorobismuthite , 9. 666 
— hexahydrododecaborate decahy-

drated, 5. 81 
— hydrate , 8. 310 
— hydrazinocarboxylate , 8. 682 
— hydrazinomonosulphonate , 8. 683 
— hydrodisulphate, 8. 326 
— hydrodithionate , 10. 583 
— hydrophosphite , 8. 912 
— hydrosulphate , 8. 325 
— hydrosulphide, 8. 337 
— lanthanum sulphate , 5. 659 
— lead sulphuryl hydrazide, 8. 666 

thiosulphate , 10. 551 
— manganous disulphate, 12. 416 

pentachloride, 12. 365 
— mercuric bromide, 4. 881 

chloride, 4. 847, 872, 874 
hydrochloride, 4. 874 
iodide, 4. 915 
sulphate, 4. 978 
triiodide, 4. 927 

hydrated, 4. 927 
mercurous nitrate, 4. 784 

INDEX 
Hydrazine m e t h y l alcohol, 8. 316 

monobromide, 8. 324 
monochloride, 8. 323 
monofluoride, 8. 323 
monoiodide, 8. 324 
mononitrate , 8. 327 
monosulphate , 8. 326 

monohydrate , 8. 326 
n e o d y m i u m sulphate , 5. 659 
nickel disulphate , 15. 469 

tetrachloride, 15. 419 
nickelous tetrabromide, 15. 428 
nitrite, 8. 472 
nitrohydroxylaminato, 8. 305 
pentauranate , 12 . 68 
phosphate , 8. 328 
phosphite , 8. 912 
properties, chemical , 8. 312 

physical , 8. 311 
pyrosulphite , 10. 328 
salts , 8. 322 
scandium sulphate , 5. 492 
se lenate , 10. 854 
silver thiosulphate, 10. 537 
sulphamide, 8. 660 
sulphate , 8. 325 ; 11 . 831 
sulphide, 8. 325 
sulphite , 10. 259 
sulphonic acid, 8. 314 
sulphuryl hydrazide, 8, 666 
tetrachlorostannite, 7. 432 

— thiosulphate, 10. 514 
tribromomercuriato, 4. 881 
trichloromercuriate, 4. 852 
trichlorostannito, 7. 432 

— trihydrohypophoaphate, 8. 932 
• uranite , 12. 43 

uranium hydroxydisulphotetraura-
nate , 12. 98 

hydroxyhydrodisulphotetraura-
nate , 12. 98 

red, 12. 98 
uranyl tetrachloride, 12. 90 
y t t r ium sulphate , 5. 682 
zinc, 8. 314 

selenate , 10. 866 
(di)hydrazine mercuric hydrochloride, 4 . 874 

tetrachloromereuriate, 4. 852 
Hydraz in ium chloroplatinate, 16. 319 

disulphatochromiate , 11 . 454 
a-hydrazino-/8-aminoethane, 8. 671 
Hydrazinocarboxylic acid, 8. 682 
Hydrazinodisulphonic acid, 8. 682 
Hydrazinomonosulphonic acid, 8. Q83 
Hydrazinosulphonic acid, 8. 682 
Hydrazoates , 8. 344 
Hydrazobenzene, 8. 308 
Hydrazoic acid, 8. 328, 329, 330 

analytical reactions, 8. 342 
const i tut ion, 8. 341 
properties, chemical , 8. 335 

physical , 8. 334 
Hydrazonium, 8. 335 

cobaltous tetrabromide, 14. 718 
salts , 8. 322 
selenite, 10. 821 
sulphate , 8. 325, 326 

Hydrides , 1. 326 
and periodic Ia-W, 1. 328 

Hydriodic acid, preparation, 2 . 170 
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Hydriodio acid, properties, 2. 182 
uses , 2 . 212 

Hydriodomercuric acid, 4 . 926 
Hydriodoplat inic acid, 16. 389 

enneahydrate , 16. 389 
Hydriodot i tanic acid, 7. 89 
Hydroantimonatobrornotri iodic acid, 9. 511 
Hydroant i inonyloxytr i iodic acid, 9. 508 
Hydroapat i t e , 3 . 896 
Hydroarsenatododecamolybdic acid, 9. 211 
Hydroarsenatoenneamolybdic acid, 9. 209 

docosihydrate , 9. 209 
dotricontal lydrate, 9. 209 

Hydroarsenatomolybdic acid, 9. 209 
Hydroarsenatotr imolybdic acid, 9. 207 

hemitr ihydrate , 9. 207 
Hydrobariosulphurie acid, 3 . 785 
Hydrobiot i te , 6. 609 
Hydroboracite , 2. 430 ; 3 . 623 ; 4. 252 ; 5. 

4, IOO 
Hydroborododecatungst ic acid, 5. 108 

decahydrate , 5. 108 
octocosihydrate, 5. 108 

Hydroborons , 5. 33 
Hydrobromic acid, preparation, 2. 167 

properties, 2. 182 
uses , 2. 212 

Hydrobromoauric acid, 3 . 606 
Hydrobromodichlorothall ic acid, 5. 453 
Hydrobromomolybdous acids, 11. 635 
Hydrobromoplat in ic acid, 16. 376 
Hydrobromoplumbic acid, 7. 754 
Hydrobromostannic acid, 7. 456 
Hydrobromot i tanic acid, 7. 88 
Hydrocalc i te , 3 . 822 
Hydrocarbonates , 6. 72 
Hydrocastori te , 6. 652 
Hydroceri te , 5. 521 
Hydroceruss i te , 7. 491, 837 
Hydrochloric acid, 13. 609, 615 

a n d hydrogen, 1. 303 
impurit ies in , 2 . 165 
preparation, 2. 158 
properties, 2. 182 
purification, 2 . 165 
uses , 2. 212 

Hydrochloroargentic acid, 8. 397 
Hydrochloroauric acid, 3 . 593 
Hydrochloroimidotrithiophosphoric acid, 8. 

727 
Hydrochloroiridic acid, 15. 768 
Hydrochloropalladic acid, 15. 672 
Hydrochloropal ladous acid, 15. 668 
Hydrochloroperiridous acid, 15. 765 
Hydrochloroperruthenous acid, 15. 526 
Hydrochloroplat inic acid, 16. 302 
Hydrochloroplat inosic acid, 16. 286 
Hydrochloroplat inous acid, 16. 254 
Hydrochloroplumbic acid, 7. 72O 
Hydrochlorostannic acid, 7. 439, 447 
Hydrochloroaulphomercuric acid, 4. 961 
Hydrochlorot i tanic acid, 7. 85 
Hydroctof luoplumbic acid, 7. 705 
Hydrootonitr i totr iplat inous acid, 8. 514 
Hydrocupricarbonic acid, 3 . 273 
Hydrocupri te , 8. 127 
Hydrooyani te , 8. 234 
Hydrodiarsenatootodecatungst icac id , 9. 213 
Hydrodiarsenatoenneatungst ic acid, 9. 213 
Hydrodiarsenitodimolybdic acid, 9. 131 

Hydrodichloroxyplat inic acid, 16. 254 
Hydrodioxysulphatoplat inic acid, 16. 405 
Hydrodiphosphatoferrie acid, 14. 403 

hemipentahydrate , 14. 403 
tetrahydrate , 14. 403 

Hydrodisulphatozirconylic acid, 7. 154, 155 
Hydrododecachlorotrimercuric acid, 4. 849 
Hydrodolomite , 4. 375 
Hydroencrypl i te , 6. 573 
Hydrofluoaluminic acid, 6. 943 
Hydrofluoarsenic acid, 9. 235 
Hydrofluoboric acid, 5. 123, 125 
Hydrofluogermanic acid, 7. 268 
Hydrofluomesodisi l icic acid, 6. 937 
Hydrofluophosphorous acid, 8. 997 
Hydrofluoplumbic acid, 7. 704 
Hydrof luoplumbous acid, 7. 703 
Hydrofluoric acid, 2. 127 ; 13. 615 

preparation, 2. 127 
properties, chemical , 2. 133 

— physical , 2 . 129, 13O 
uses , 2 . 134 

Hydrofluorite, 5. 521 
Hydrofluosilicic acid, 6. 934, 94O 
—! dihydrate , 6. 942 

monohydrate , 6. 942 
tetrahydrate , 6. 942 

Hydrof luostannous acid, 7. 422 
Hydrofluotitanic acid, 7. 69 
Hydrofluozirconic acid, 7. 138 
Hydrogol , 1. 771 
Hydrogen , 1. 264 ; 13. 606 

act ion on oxides , 1. 328 
salt solutions, 1. 328 

act ivated , 1. 321, 322 
allotropic, 4. 51 
amalgam, 4. 753 

— — amide, 8. 229 
amidoide, 8. 229 
amminophosphide , 8. 832 
a n d chlorine, union in l ight, 2. 148 

CO3 , 6. 32 
arsenide, 9. 48 
a t o m , 4. 169 
atomic , 1. 336 

magnet i sm, 1. 322 
refraction, 1. 316 
vo lume , 1. 313 
weight , 1. 335, 38O 

autocombust ion process, 1. 282 
azide, 8. 323 
boil ing point , 1. 315 
bromide hydrates , 2. 184 

non-aq. soln., 2. 197 
physical properties, 2. 173 
preparation, 2. 167 

• properties, chemical, 2. 200 
solubil ity, 2. 182 

by-product , 1. 286 
calx , 1. 128 
carbophosphide, 8. 847 
chloride, 11 . 368 

and CO8 , 6. 32 
composit ion, 2. 208 
hydrates , 2. 182 
non-aq. soln., 2 . 196 
physical properties, 2 . 173 
preparation, 2. 158 
properties, chemical, 2. 200 
solubility, 2 . 182 
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H y d r o g e n c h l o r o b r o m i d e , 2 . 2 3 4 
c o m b u s t i b i l i t y , 1 . 3 2 5 
c o m p r e s s i b i l i t y , 1 . 3 1 4 
c r i t i c a l p r e s s u r e , 1 . 3 1 5 

t e m p e r a t u r e , 1 . 3 1 5 
— v o l u m e , 1 . 3 1 5 

d e g r e e i o n i z a t i o n , 1 . 3 2 0 
— - d e n s i t y , 1 . 3 1 3 
— d e t e c t i o n , 1 . 3 3 4 

d e t e r m i n a t i o n , 1 . 3 3 4 
d i a r s e n i d e , 9 . 5 0 

— d i e l e c t r i c c o n s t a n t , 1 . 3 2 2 
d i o x i d e i n a i r , 8 . IO 
d i p h o s p h i d e , 8 . 8 0 2 , 83O 
d i s c h a r g e t e n s i o n , 1 . 3 1 9 

— d i s c o v e r y , 1 . 1 2 5 
- - ~ d i s u l p h i d e , 1 0 , 1 5 8 

d i t r i t a p h o s p h i d e , 8 . 8 0 3 
e l e c t r o d e , 1 . 3 2 0 

— — e n t r o p y , 1 . 3 1 5 
- — f e r r o h e p t a n i t r o s y l s u l p h i d o , 8 . 44O 

fluoride, 2 . 1 2 7 
__ c h e m i c a l p r o p e r t i e s , 2 . 1 3 3 

c o m p o s i t i o n , 2 . 1 3 4 
— m o l . w t . , 2 . 1 3 4 

- — p h y s i c a l p r o p e r t i e s , 2 . 1 2 9 
- — p r e p a r a t i o n , 2 . 1 2 7 
- — f ree e n e r g y i o n i z a t i o n , 1 . 3 2 1 
- - - f r o m d e c o m p o s i t i o n w a t e r , 1 . 2 7 8 

m e t a l h y d r i d e s , 1 . 2 8 3 
m e t a l s a n d a c i d s , 1 . 2 8 2 

a l k a l i e s , 1 . 2 1 3 
h e a t c o m b u s t i o n , 1 . 4 8 9 

— . i o n i z a t i o n , 1 . 3 2 1 
h e m i e n n o a p h o s p l i i d e , 8 . 8 0 2 , 8 3 2 
h e m i p e n t a p h o s p h i d e , 8 . 8 0 2 , 8 3 3 
h e m i p h o s p h i d e , 8 . 8 0 2 , 8 2 8 
h e x a s u l p h i d e , 1 0 . 1 5 9 
h y d r o x y t e t r a p h o s p h i d e , 8 . 8 3 3 

h y d r i o d i d e , 8 . 8 3 3 
i n a i r , 8 . IO 
i n d e x of r e f r a c t i o n , 1 . 3 1 6 
i o d i d e , h y d r a t e s , 2 . 1 8 5 

n o n - a q . s o l n . , 2 . 1 9 7 
p r e p a r a t i o n , 2 . 1 7 0 
p h y s i c a l p r o p e r t i e s , 2 . 1 7 3 
p r o p o i - t i e s , c h e m i c a l , 2 . 2 0 0 
p u r i f i c a t i o n , 2 . 1 7 2 
s o l u b i l i t y , 2 . 1 8 2 

i o n i z a t i o n of g a s , 1 . 3 1 9 
p o t e n t i a l , 1 . 3 1 9 

H y d r o g e n - o x y g e n - i r o n , s y s t e m , 1 2 . 6 1 9 
o z o n i z e d , 1 . 3 2 1 
p a l l a d i u m a l l o y s , 1 5 . 6 1 6 
p e n t a s u l p h i d e , 1 0 . 1 6 0 
p e r b r o m i d e , 2 . 2 3 4 

• p e r c h l o r i d o , 2 . 2 3 4 
p e r i o d i d e , 2 . 2 3 4 
p e r m e a b i l i t y of m e t a l s , 1 . 3 0 4 
p e r o x i d e , 1 . 2 7 7 

•— a c t i o n a l c o h o l s m o n o h y d r i e , 1 . 
9 4 6 

• p o l y h y d r i c , 1 . 9 4 6 
a l k a l i b r o m i d e s , 1 . 94O 

c h l o r i d e s , 1 . 94O 
a l k a l o i d s , 1 . 9 4 6 
a l u m i n i u m , 1 . 9 4 2 
a m m o n i a , 1 . 9 4 
a n i m a l e x t r a c t s , 1 . 9 3 8 
a n t i m o n y , 1 . 9 4 1 

s u l p h i d e , 1 . 9 4 1 
a r s e n i c , 1 . 9 4 1 
b e n z e n e , 1 . 9 4 6 
b i s m u t h , 1 . 9 4 1 

n i t r a t e , 1 . 9 4 1 
s u l p h i d e , 1 . 9 4 3 

b l o o d , 1 . 9 3 8 , 9 4 6 
b r o m i e a c i d , 1 . 9 4 0 
b r o m o n e , 1 . 9 3 9 

— c a d m i u m h y d r o x i d e , 1 . 9 4 3 
— c a r b o n , 1 . 9 4 2 
._ d i o x i d e , 1 . 9 4 6 
— c a r b o n y l c h l o r i d e , 1 . 9 4 6 
— c a t a l a s e , 1 . 9 3 8 

c e r i u m o x i d e , 1 . 9 4 3 
s a l t s , 1 . 9 4 2 

l a t e n t h e a t f u s i o n , 1 . 3 1 6 
v a p o r i z a t i o n , 1 . 3 1 6 

m a g n e t i c s u s c e p t i b i l i t y , 1 . 3 2 2 
m a g n e t o - o p t i c r o t a t i o n , 1 . 3 1 6 
m e l t i n g p o i n t , 1 . 3 1 6 
m o l e c u l a r h e a t , 1 . 3 1 5 

r o t a t i o n , 1 . 3 1 6 
m o l e c u l e , c o l l i s i o n f r e q u e n c y , 1 . 3 1 3 
— — - d i a m e t e r , 1 . 3 1 3 

d i s s o c i a t i o n , 1 . 3 3 5 
f r ee p a t h , 1 . 3 1 3 
n u m b e r p e r c . c , 1 . 3 1 3 
v o l u m e of, 1 . 3 1 3 

m o l e c u l e s , v e l o c i t y of, 1 . 3 1 3 
r n o n o a r s e n i d e , 9 . 4 9 

• n a s c e n t , 1 . 3 3 1 
• o c c u r r e n c e , 1 . 2 7 0 

o v e r v o l t a g e , 1 . 3 3 3 ; 1 6 . 1 0 9 
o x y g e n - i r o n - c a r b o n s y s t e m , 1 2 . 63O 

— c h l o r a t e s , 1 . 9 3 9 
— c h l o r i c a c i d , 1 . 9 4 0 
— c h l o r i n e , 1 . 9 3 9 
— c h r o m i c o x i d e s , 1 . 9 4 4 

c o b a l t h y d r o x i d e , 1 . 9 4 3 
c o p p e r , 1 . 9 4 1 
c u p r i c h y d r o x i d e , 1 . 9 4 3 

s a l t s , 1 . 9 4 3 
d i a s t a s e , 1 . 9 3 8 
d i d y m i u m o x i d e , 1 . 9 4 3 
e n z y m e s , 1 . 9 3 8 

- - — f e r r o u s s a l t s , 1 . 9 4 3 
f i b r i n , 1 . 9 4 6 
g a l l i c a c i d , 1 . 9 4 6 
g l y c e r o l , 1 . 9 4 6 
g l y c o l , 1 . 9 4 6 
g o l d , 1 . 9 4 1 

o x i d e , 1 . 9 4 2 
g u a i a c u m , 1 . 9 4 6 
h a e m o g l o b i n , 1 . 9 3 8 
h y d r i o d i c a c i d , 1 . 9 3 9 
h y d r o g e n b r o m i d e , 1 . 9 3 9 

c h l o r i d e , 1 . 9 3 9 
s e l e n i d e , 1 . 9 4 1 
s u l p h i d e , 1 . 9 4 1 

- h y d r o x y l a m i n e s u l p h a t e , 1 . 
9 4 1 

h y p o c h l o r o u s a c i d , 1 . 9 3 9 
- h y p o s u l p h i t e s , 1 . 9 4 1 

i n d i g o , 1 . 9 4 6 
i r o n , 1 . 9 4 3 

s u l p h i d e , 1 . 9 4 3 
i o d a t e s , 1 . 94O 
i o d i c a c i d , 1 . 9 4 0 
i o d i n e , 1 . 9 3 9 
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H y d r o g e n p e r o x i d e a c t i o n l a n t h a n u m o x i d e , 

1 . 9 4 3 
l e a d , 1 . 9 4 1 

d i o x i d e , 1 . 9 4 3 
m o n o x i d e , 1 . 9 4 3 
s u l p h i d e , 1 . 9 4 3 

m a g n e s i u m , 1 . 9 4 1 
h y d r o x i d e , 1 . 9 4 3 

m a n g a n e s e c o m p o u n d s , 
9 4 4 

— m a n n i t e , 1 . 9 4 6 
— m e r c u r i c o x i d e , 1 . 9 4 3 
— m e r c u r y , 1 . 9 4 1 , 9 4 2 

s u l p h i d e , 1 . 9 4 3 
— m e t a l s , 1 . 9 4 1 
— m i l k , 1 . 9 3 8 

m o l y b d e n u m , 1. 9 4 3 
___ s a l t s , 1 . 9 4 2 

s u l p h i d e , 1 . 9 4 3 
n i c k e l , 1 . 9 4 1 

h y d r o x i d e , 1 . 9 4 3 
n i c o t i n e , 1 . 9 4 6 

-- n i t r i c o x i d e , 1 . 9 4 1 
- -- n i t r o u s a c i d , 1 . 9 4 1 

o x a l i c a c i d , 1 . 9 4 6 
p e r c h l o r a t e s , 1 . 9 3 9 

— p e r c h l o r i c a c i d , 1 . 9 4 0 
— - p e r i o d a t e s , 1 . 94O 

p e r i o d i c a c i d , 1 . 94O 
p h e n y l c a r b o n a t e , 1 . 9 4 6 

— p h o s p h o r u s , 1 . 9 4 1 
— - p l a t i n u m , 1. 9 4 1 

p o t a s s i u m c y a n i d e , 1 . 9 4 2 , 
9 4 6 

— f e r r i c y a n i d e , 1 . 9 4 3 
_ _ _ _ f e r r o c y a n i d c , 1 . 9 4 3 

fluoride, 1 . 94O 
i o d i d e , 1 . 94O 

p y r o g a l l o l , 1 . 9 4 6 
-——— q u i n i n e , 1 . 9 4 6 
— — s a m a r i u m o x i d e , 1 . 9 4 3 

s e l e n i u m , 1. 9 4 1 
s e r u m , 1 . 9 4 6 

— — s i l v e r , 1 . 9 4 1 , 9 4 2 
_ — — c a r b o n a t e , 1 . 9 4 3 

c h l o r i d e , 1 . 94O 
—- d i o x i d e , 1 . 9 4 2 

n i t r a t e , 1 . 9 4 2 
o x i d e , 1 . 9 4 2 
p e r o x y n i t r a t e , 1 . 9 4 2 
s u l p h i d e , 1 . 9 4 3 

s o d i u m p e r i o d a t e , 1 . 94O 
— s t a n n o u s s a l t s , 1 . 9 4 3 

s t a r c h , 1 . 9 3 8 
s u g a r s , 1 . 9 4 6 
s u l p h i d e s , 1 . 9 4 1 
s u l p h u r i c a c i d , 1 . 9 4 1 
s u l p h u r o u s a c i d , 1 . 9 4 1 
t a n n i n , 1 . 9 4 6 
t e l l u r i u m , 1. 9 4 1 

d i o x i d e , 1 . 9 4 1 
t e t r a t h i o n a t e s , 1 . 9 4 1 
t h a l l i u m o x i d e , 1 . 9 4 3 
t i n , 1 . 9 4 1 

s u l p h i d e , 1 . 9 4 3 
• — t i t a n i u m s a l t s , 1 . 9 4 2 
—-— t u n g s t e n , 1 . 9 4 3 

s a l t s , 1 . 9 4 2 
u r a n i u m s a l t s , 1 . 9 4 2 
v a n a d i c a c i d , 1 . 9 4 2 

H y d r o g e n p e r o x i d e a c t i o n v a n a d i u m s a l t s , 
1. 9 4 2 

v e g e t a b l e e x t r a c t s , 1 . 9 3 8 
w a t e r , 1 . 9 3 9 
w h i t e of e g g , 1 . 9 4 6 
y t t r i u m o x i d e , 1 . 9 4 3 
z i n c h y d r o x i d e , 1 . 9 4 3 

o x i d e , 1 . 9 4 3 
- z i r e o n i a , 1 . 9 4 3 
- b o i l i n g p o i n t , 1 . 9 2 9 

— c a t a l y t i c d e c o m p o s i t i o n b o r o n , 1 . 
9 3 8 

i r i d i u m , 1 . 9 3 8 
m a n g a n e s e d i o x i d e , 1 . 

9 3 8 
m i n e r a l s , 1 . 9 3 8 

— p a l l a d i u m , 1 . 9 3 8 
_ p l a t i n u m , 1. 9 3 4 , 9 3 8 

w o o d c h a r c o a l , 1 . 9 3 8 
c h e m i c a l p r o p e r t i e s , 1 . 9 3 6 
c o l o u r , 1 . 9 2 9 

• c o m p o s i t i o n , 1 . 9 5 2 
—— — c o n c e n t r a t i o n of s o l u t i o n s , 1 . 9 2 7 

c o n s t i t u t i o n , 1 . 9 5 2 
d e c o m p o s i t i o n a c t i o n p r e s s u r e , 1 . 

9 3 8 
c a t a l y t i c , 1 . 9 3 4 , 9 3 6 
i n l i g h t , 1 . 9 3 3 

d i e l e c t r i c c o n s t a n t , 1 . 931 
— — — — d i h y d r a t e , 1 . 9 3 9 

e l e c t r i c a l c o n d u c t i v i t y , 1 . 931 
f r a c t i o n a l d i s t i l l a t i o n , 1. 9 2 7 
free e n e r g y , 1 . 93O 

— — — h e a t of f o r m a t i o n , 1 . 93O 
. _ — n e u t r a l i z a t i o n , 1 . 9 2 9 

s o l u t i o n , 1 . 9 3 0 
v a p o r i z a t i o n , 1 . 93O 

h i g h e r , 1 . 9 4 5 
h i s t o r y , 1 . 8 7 7 
i n d e x of r e f r a c t i o n , 1 . 9 3 1 
m e l t i n g p o i n t , 1 . 9 2 9 
m o n o h y d r a t e , 1 . 9 3 9 

_ __ o c c u r r e n c e , 1 . 8 9 1 , 8 9 2 
p a r t i t i o n coe f f i c i ent w i t h o r g a n i c 

s o l v e n t s , 1 . 9 3 2 
— — p h y s i c a l p r o p e r t i e s , 1 . 9 2 9 
— — — — p r e p a r a t i o n , 1 . 9 2 2 
• q u a n t i t a t i v e d e t e r m i n a t i o n , 1 . 

9 4 9 
s o l u b i l i t y a c e t o p h e n o n e , 1 . 9 3 2 

a m y l a c e t a t e , 1 . 9 3 2 
a n i l i n e , 1 . 9 3 2 
b e n z e n e , 1 . 9 3 2 

— c h l o r o f o r m , 1. 9 3 2 
— o t h e r , 1 . 9 3 2 

— -—— e t h y l a c e t a t e , 1. 9 3 2 
— — i s o v a l e r i a n a t e , 1 . 9 3 2 
— . _. J n p e t r o l e u m o t h e r , 1. 9 3 2 
— — w a t e r , 1 . 9 3 2 
— _ i s o a m y l p r o p i o n a t e , 1 . 9 3 2 

VOL. X V I . 

i s o b u t y l a l c o h o l , 1 . 9 3 2 
b u t y r a t o , 1 . 9 3 2 

n i t r o b e n z e n e , 1 . 9 3 0 
— — p h e n o l , 1 . 9 3 2 

p r o p y l b u t y r a t e , 1 . 9 3 2 
— — . _ f o r m a t e , 1 . 9 3 2 

q u i n o l i n e , 1 . 9 3 2 
— — s o d i u m c a r b o n a t e , 1. 9 3 2 

spec i f ic g r a v i t y , 1 . 9 2 9 
h e a t , 1 . 9 2 9 

2 P 



578 GENERAI. INDEX 

H y d r o g e n p e r o x i d e s u r f a c e t e n s i o n , 1 . 9 2 9 
t e s t s , 1 . 9 5 1 
t h e r m o c h e m i s t r y of, 1 . 9 3 1 
u s e s , 1 . 9 4 6 

p e r s u l p h i d o , 1 0 . 154 
— — p h o s p h i d e l i q u i d , 8 . 8 2 8 

. s o l i d , 8 . 8 3 0 
y e l l o w , 8 . 83O 

p o l y s u l p h i d o s , 1 0 . 154 
p r e p a r a t i o n , 1 . 1 2 5 , 2 7 5 
p r i m o r d i a l , 4 . 2 
p r o p e r t i e s , 1 . 126 
p u r i f i c a t i o n , 1 . 2 7 5 , 2 8 7 
r e d u c i n g p o w e r , 1 . 3 3 2 
s o l e n i d e , 1 0 . 7 5 7 
s i c a l p r o c e s s , 1 . 2 7 9 
s i l i c i u r o t t o d , 6 . 2 1 6 
s i l i co l p r o c e s s , 1 . 2 8 4 

— a m y l a c e t a t e , 1 . 3 0 4 
a l c o h o l , 1 . 3 0 3 

a n i l i n e , 1 . 3 0 4 
— b a r i u m c h l o r i d e , 1 . 3 0 3 

_____ _ b l o o d , 1 . 3 0 4 
— — — c a l c i u m c h l o r i d e , 1 . 3 0 3 
. . . . . _ ___ c a r b o n d i s u l p h i d e , 1 . 3 0 4 
-_ . c h l o r a c e t i c a c i d , 1 . 3 0 3 

e t h y l a c e t a t e , 1 . 3 0 4 
—— a l c o h o l , 1 . 3 0 3 
_ ..—.— g l u c o s e , 1 . 3 0 4 

g]y€;erol , 1 . 3 0 4 
- - - g l y e o c o l l , 1 . 3 0 4 
s o l u b i l i t y i n a c e t a m i d e , 1 . 3 0 4 

a c e t i c a c i d , 1 . 3 0 3 
— a c e t o n e , 1 . 3 0 4 

a m i d o p r o p i o n i c a c i d , 1 . 3 0 4 
a m m o n i u m c h l o r i d e , 1 . 3 0 3 
h y d r o c h l o r i c a c i d , 1 . 3 0 3 

_ m a g n e s i u m s u l p h a t e , 1 . 3 0 3 
m e t a l s , 1 . 3 0 5 
m e t h y l a l c o h o l , 1 . 3 0 3 
n i t r o b e n z e n e , 1 . 3 0 4 
p e t r o l e u m , 1 . 3 0 4 
p o t a s s i u m c a r b o n a t e , 1 . 3 0 3 

c h l o r i d e , 1 . 3 0 3 
h y d r o x i d e , 1 . 3 0 5 
n i t r a t e , 1 . 3 0 3 

p r o p i o n i c a c i d , 1 . 3 0 3 , 3 0 4 
s e r u m , 1 . 3 0 4 
s o d i u m c a r b o n a t e , 1 . 3 0 3 

c h l o r i d e , *1. 3 0 3 
h y d r o x i d e , 1 . 3 0 3 
n i t r a t e , 1 . 3 0 3 
s u l p h a t e , 1 . 3 0 3 

s u g a r , 1 . 3 0 4 
s u l p h u r i c a c i d , 1 . 3 0 3 
t o l u e n e , 1 . 3 0 3 
u r e a , 1 . 3 0 4 
w a t e r , 1 . 3 0 1 , 3 0 2 

— x y l e n e , 1 . 3 0 4 
z i n c s u l p h a t e , 1 . 3 0 3 

- i s o b u t y l a c e t a t e , 1 . 3 0 4 
a l c o h o l , 1 . 3 0 3 

— l i t h i u m c h l o r i d e , 1 . 3 0 3 
spec i f i c g r a v i t y , 1 . 3 1 3 

— h e a t , 1 . 3 1 5 
r a t i o t w o , 1 . 3 1 5 

s p e c t r u m , 1 . 3 1 7 ; 4 . 1 6 9 
a b s o r p t i o n , 1 . 3 1 9 
B a l m e r ' a s e r i e s , 1 . 3 1 8 
L y n m a n ' s s e r i e s , 1 . 3 1 8 

H y d r o g e n s p e c t r u m , P a s c h e n ' s s e r i e s , 1 . 3 1 8 
s t a r k e f f ec t , 1 . 3 1 8 
s t o r a g e , 1 . 2 8 8 
s u l p h i d e , 1 0 . 1 1 4 

a n a l y t i c a l r e a c t i o n s , 1 0 . 1 4 2 
e f f ec t o n c a t a l y s i s , 1 . 4 8 7 
h e x a h y d r a t e d , 1 0 . 132 
h i s t o r y , 1 0 . 114 
h y d r a t e d , 1 0 . 1 3 1 
o c c u r r e n c e , 1 0 . 1 1 5 
of c r y s t a l l i z a t i o n , 1 0 . 1 4 1 
p r e p a r a t i o n , 1 0 . 1 1 6 
p h y s i o l o g i c a l a c t i o n , 1 0 . 1 4 5 
p r o p e r t i e s , c h e m i c a l , 1 0 . 1 2 8 

p h y s i c a l , I O . 1 2 3 
— s u l p h o x i d e , 1 0 . 1 6 1 
— s u r f a c e t e n s i o n , 1 . 3 1 4 
— t o l l u r i d e , 1 1 . 3 6 
— t h e r m a l c o n d u c t i v i t y , 1 . 3 1 4 
-—• e x p a n s i o n , 1 . 3 1 4 

t r i p h o s p h i d e , 8 . 8 0 2 
— t r i p l e p o i n t , 1 . 3 1 6 
— t r i s u l p h i d e , 1 0 . 1 5 8 
— t r i t a p h o s p h i d o , 8 . 8 0 2 
— t r i t a r s e n i d e , 9 . 5O 
— v a l e n c y , 1 . 3 3 5 

v a p o u r p r e s s u r e , 1 . 3 1 5 
— — V e r d e t ' s c o n s t a n t , 1 . 3 1 6 

v i s c o s i t y , 1 . 3 1 3 
w e i g h t of a t o m s , 1 . 3 1 3 

l i t r e , 1 . 3 1 3 
Z e e m a n e f fec t , 1 . 3 1 8 

H y d r o g e n e a r s e n i 6 , 9 . 5 0 
H y d r o g e n i t e , 1 . 2 8 5 
H y d r o g e n i u m , 1 . 3 0 9 
H y d r o g l o c k e r i t e , 1 4 . 3 2 8 , 3 3 5 
H y d r o g o e t h i t e , 1 2 , 5 3 0 ; 1 3 . 8 8 4 
H y d r o h a e m a t i t e , 1 2 . 5 3 0 ; 1 3 . 8 7 4 
H y d r o h e p t a c h l o r o m e r c u r i c a c i d , 4 . 8 4 8 
H y d r o h e x a c h l o r o p l a t i n i c a c i d , 1 6 . 3 0 2 
H y d r o h e x a c h l o r o p l u m b i c a c i d , 7 . 72O 
H y d r o h e x a f l u o b o r i c a c i d , 5 . 1 2 5 
H y d r o h e x a f l u o t a n t a l i o a c i d , 9 . 9 1 6 
H y d r o h e x a n i t r i t o i r i d i c a c i d , 8 . 5 1 4 
H y d r o i l m e n i t e , 7 . 5 7 
H y d r o i o d o a u r i c a c i d , 3 . 6 1 0 
H y d r o i o d o s m o u s a c i d , 1 5 . 7 2 4 
H y d r o i o d o s t a n n i c a c i d , 7 . 4 6 3 
H y d r o i o d o s t a n n o u s a c i d , 7 . 4 6 0 
H y d r o l , 1 . 4 6 1 
H y d r o l a n t h a n i t e , 5 . 5 2 1 
H y d r o l i t e , 6 . 7 3 4 
H y d r o l i t h , 1 . 2 8 3 
H y d r o l y s i s , 1 . 3 9 1 , 4 9 5 , 1 0 0 9 
H y d r o m a g n e s i t e , 4 . 2 5 2 , 3 6 5 
H y d r o m a n g a n o c a l c i t e , 4 . 3 7 5 
H y d r o m e l a n t h a l l i t e ^ 2 . 15 
H y d r o m e r c u r t h i o s u l p h u r i e a c i d , 1 0 . 5 4 8 
H y d r o m e t a l l u r g i c a l p r o c e s s e s e x t r a c t i o n 

c o p p e r , 8 . 2 9 
c h e m i c a l , 8 . 2 9 
e l e c t r o l y t i c , 8 . 2 9 

H y d r o m i c a , 6 . 6 0 6 
H y d r o m i c a s , 6 . 6 0 3 
H y d r o n e , 1 . 2 7 9 
H y d r o n e p h e l i t e , 6 . 6 7 3 , 5 7 5 
H y d r o n i c k e l m a g n e s i t e , 4 . 3 7 5 
H y d r o n i t r a t o a u r i c a c i d , 8 . 6 1 6 
H y d r o n i t r i c a c i d , 8 . 3 3 0 , 3 4 1 
H y d r o n i t r i l o m o n o s u l p h o n i c a c i d , 8 . 6 6 9 



GENERAL INDEX 579 
H y d r o n i t r o u s a c i d , 8 . 3 3 0 
H y d r o p e n t a b r o m o b i s m u t h o u g a c i d , 9 . 6 7 2 
H y d r o p e n t a c h l o r o b i s m u t h o u s a c i d , 9 . 6 6 3 , 

6 6 6 
H y d r o p e n t a c h l o r o d i x n e r c u r i c a c i d , 4 . 8 4 9 
H y d r o p e n t a c h l o r o p l a t i n i c a c i d , 16 - 3 0 2 
H y d r o p e n t a c h l o r o p l u m b i c a c i d , 7 . 72O 
H y d r o p e n t a t a n t a l i c a c i d , 9 . 9 0 1 
H y d r o p e r o x i d e , 1 . 9 5 6 
H y d r o p h a n e , 6 . 141 
H y d r o p h i l e , 1 . 7 7 1 
H y d r o p h i t e , 6 . 4 2 3 
H y d r o p h l o g o p i t e , 6 . 6 0 9 
H y d r o p h o b e , 1 . 7 7 1 
H y d r o p h o s p h a t o f e r r i c a c i d , 1 4 . 4 0 3 

d i h y d r a t e , 1 4 . 4 0 3 
H y d r o p h o s p h a t o p l u m b i c a c i d , 7 . 8 8 6 
H y d r o p h y l i t e , 3 . 6 9 7 ; 6 . 6 1 9 
H y d r o p i t e , 6 . 8 9 7 
H y d r o p l u m b i t e , 7 . 4 9 1 
H y d r o p n e u m a t i c l a m p s , 8 . 1 0 5 8 
H y d r o p y r i t e s , 1 4 . 2 0 0 
H y d r o p y r o a n t i m o n i c acrid, 9 . 4 3 5 
H y d r o q u i n o n e , 1 3 . 6 1 5 
H y d r o r h o d o n i t e , 6 . 8 9 7 ; 1 2 . 149 
H y d r o s e l e n i t e s , 1 0 . 82O 
H y d r o s i d e r u m , 8 . 8 5 3 
H y d r o s i l i c o d o d e c a m o l y b d i c a c i d , 6 . 8 6 7 , 8 6 8 
H y d r o s i l i c o d o d e c a t u n g s t i c a c i d , 6 . 8 7 4 

d o c o s i h y d r a t e , 6 . 8 7 1 
i e o s i h y d r a t o , 6 . 8 7 1 
o c t o c o s i h y d r a t e , 6 . 8 7 1 
p e n t a d e c a h y d r a t e , 6 . 8 7 1 

H y d r o s i l i c o n s , 6 . 2 1 5 
u n s a t u r a t e d , 6 . 2 2 6 

H y d r o s o l , 1 . 7 7 1 
H y d r o s t a n n o u s a c i d , 7. 3 9 0 
H y d r o s u l p h a t o s , 1 0 . 4 4 0 
H y d r o s u l p h a t o a l u m i n i c a c i d , 5 . 3 3 6 
H y d r o s u l p h a t o b a r i c a c i d , 3 . 7 8 5 
H y d r o s u l p h a t o c e r i e a c i d , 5 . 66O 
H y d r o s u . l p b a t o p l u . m b i c a c i d , 7 . 8 2 3 
H y d r o s u l p h a t o t h a l l i c a c i d , 5 . 4 6 9 
H y d r o s u l p h a t o z i r c o n i c a c i d , 7 . 1 5 4 
H y d r o s u l p h i d e s , 1 0 . 141 
H y d r o s u l p h i t o i r i d o u s a c i d , 1 0 . 3 2 3 
H y d r o s u l p h o e h r o m o u s a c i d , 1 1 . 4 3 1 
H y d r o s u l p h o c u p r i o a c i d , 3 . 2 2 6 
H y d r o s u l p h o t e t r a c h r o m o u s a c i d , 1 1 . 4 3 2 
H y d r o s u l p h u r e s u l f u r e d e s o u d e , 1 0 . 4 8 5 
H y d r o s u l p b u r i c a c i d , 1 0 . 141 
H y d r o s u l p h u r o u s a c i d , 1 0 . 166 
H y d r o t a l c , 6 . 43O, 6 2 2 
H y d r o t a l c i t e , 4 . 2 5 1 , 3 7 6 ; 5 . 2 9 6 
H y d r o t e l l u r i t e s , 1 1 . 77 
H y d r o t e p h r o i t e , 6 . 8 9 4 
H y d r o t e t r a b r o m o t h a l l i c a c i d , 5 . 4 5 2 
H y d r o t e t r a c h l o r o b i s m u t h o u s a c i d , 9 . 6 6 3 
H y d r o t e t r a c h l o r o m e r c u r i c a c i d , 8 4 9 , 8 9 1 
H y d r o t e t r a c h l o r o s t a n n o u s a c i d , 7 . 4 2 9 
H y d r o t e t r a c h l o r o t h a l l i c a c i d , 5 . 4 4 4 
H y d r o t e t r a n i t r i t o p l a t i n o u s a c i d , 8 . 5 1 4 
H y d r o t e t r a p h o s p h a t o ferr ic a c i d , 1 4 . 4 0 3 
H y d r o t e t r a s u l p h o c u p r i c a c i d , 8 . 2 2 9 
H y d r o t h i o c a r b o n s a u r e , 6 . 1 1 9 
H y d r o - t h o m s o n i t e , 6 . 7 1 1 
H y d r o t i t a n i t e , 7 . 3 ; 9 . 8 6 7 
H y d r o t r i b r o m o m e r c u r i c a c i d , 4 . 8 9 1 
H y d r o t r i c h l o r o f e r r i p h o s p h o r i c a c i d , 1 4 . 4 0 4 
H y d r o t r i c h l o r o m e r c ur ic a c i d , 4 . 8 4 8 

H y d r o t r i c h l o r o s t a n n o u s a c i d , 7 . 4 2 9 
H y d r o t r i f l u o t h a l l o u s a c i d , 5 . 4 3 7 
H y d r o t r i s d i b r o m o b i s r n u t h p h o s p h o n i u m 

b r o m i d e , 8 . 8 5 2 
H y d r o t r i s u l p h a t o m e t a p l u m b i c a c i d , 7 . 6Ol 
H y d r o t r i s u l p h a t o p l u m b i c a c i d , 7 . 8 2 3 
H y d r o t r o i l i t e , 1 2 . 5 3 0 
H y d r o t r o p i s m , 1 . 4 9 3 
H y d r o v a n a d i t o d i s u l p h u r i c a c i d , 9 . 8 1 9 
H y d r o x a m i c a c i d s , 8 . 2 9 6 
H y d r o x a q u o p e n t a m m i n e s , 1 1 . 4 6 2 
H y d r o x i d e s , 1 . 3 9 5 

d i s t i n c t i o n h y d r a t e s , 1 . 4 9 9 
H y d r o x i m i n i c a c i d , 8 . 3 0 6 
H y d r o x y a m i n o d i s u l p h o n i c a c i d , 8 . 6 7 2 
H y d r o x y a p a t i t e , 3 . 9 0 3 
H y d r o x y a q u o b i s e t h y l e n e d i a m i n o s , 1 1 . 

4 0 2 
c i s - s a l t s , 1 1 . 4 0 3 
t r a n s - s a l t s , 1 1 . 4 0 3 

H y d r o x y a q u o t e t r a c h l o r o p l a t i n i c a c i d , 1 6 . 
3 3 5 

H y d r o x y d e c a m m i n e s , 1 1 . 4 0 7 
H y d r o x y d i a q u o t r i a m m i n e B , 1 1 . 4 0 3 
H y d r o x y f l u o p o r t i t a n i c a c i d , 7 . 6 8 
H y d r o x y i o d i d e , 7 . 7 6 7 
H y d r o x y l a m i c a c i d s , 8 . 2 9 6 
H y d r o x y l a m i n e , 8 . 2 7 9 , 2 8 0 

a l u m , 5 . 3 4 4 
a l u m i n i u m s u l p h a t e , 5 . 3 4 5 
a m i d o s u l p h o n a t e , 8 . 6 4 1 
a m m o n i u m p a r a r n o l y b d a t e , 1 4 . 5 5 2 

• p h o s p h i t e , 8 . 9 1 2 
_ t u n g s t a t e , 1 1 . 7 7 3 

b r o m i d e , 8 . 3 0 1 
— c a r b o n a t e , 8 . 3 0 3 

— c e r i u m s u l p h a t e , 5 . 6 5 9 
c h l o r i d e , 8 . 3 0 0 
c h l o r i t e , 2 . 2 8 4 
c h l o r o h y d r a t e , 8 . 3 0 0 
c h r o m i c c h l o r o p e n t a q u o c h l o r o s u l -

p h a t e , 1 1 . 4 6 8 
c h l o r o p e n t a q u o s u l p h a t o h y d r o -

s u l p h a t o , 1 1 . 6 4 8 
c h r o m i u m s u l p h a t e , 1 1 . 4 5 4 
c o l u m b a t e , 9 . 8 6 3 
c o n s t i t u t i o n , 8 . 2 9 5 
c u p r i c s u l p h a t e s , 3 . 2 5 6 
d i a m m i n o t r i h y d r o x y l a m i n o r n e t a v a n a 

d a t e , 9 . 47O 
d i a m m i n o u r a n a t e , 1 2 . 6 2 
d i h y d r o h y p o p h o s p h a t e , 8 . 9 3 2 
d i h y d r o p h o s p h a t o , 8 . 3 0 3 
d i s u l p h a t o a l u r n i i i a t e , 5 . 3 4 5 
d i s u l p h a t o c h r o m i a t e , 1 1 . 4.;>4 
a /3-d isu lphonic a c i d , 8 . 6 7 8 
d i t h i o n a t e , 1 0 . 5 8 3 
d e t r i t a i o d i d o , 8 . 3 0 2 
d i u r a n y l t r i s u l p h a t e , 1 2 . 108 
f e r r o h e p t a r i i t r o s y l t r i s u l p h i d e , 8 . 4 4 2 
fluosilicate, 6 . 9 4 6 
h e m i b r o m i d e , 8 . 3 0 1 
h o m i c h l o r i d e , 8 . 3 0 1 
h e m i i o d i d e , 8 . 3 0 2 
h y d r o c h l o r i d e , 8 . 3 0 0 ; 1 1 . 831 
h y d r o m o n a m i d o p h o s p h a t e , 8 . 7 0 5 
h y d r o p h o s p h i t e , 8 . 9 1 2 
h y d r o s u l p h a t e , 8 . 3 0 3 
h y p o p h o s p h i t e , 8 . 8 8 0 
i o d i d e , 8 . 3Ol 
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Hydroxylamine isolation, 8. 284 

magnesium chloride, 4. 305 
• manganouB diehloride, 12. 365 

mercuric chloride, 4. 847, 872 
hydrobromido, 4. 890 
hydrochloride, 4. 873 
iodide, 4. 925 

molybdate, 11. 552 
nitrate, 8. 303 
nitrite, 8. 472 
orthoarsenate, 9. 156 
orthophosphate, 8. 303 
paramolybdate, 11. 584 
phosphite, 8. 912 
potassium hydrouranate, 12. 62 

hypophosphite, 8. 882 
• • •• paramolybdate, 11. 552 
• properties, chemical, 8. 286 

physical, 8. 284 
salts, 8. 300 

. preparation, 8. 28O 
sodium hydrouranate, 12. 62 

uranate, 12. 62 
sulphate, 8. 302 
tribromomercui'iate, 4. 881 
trichloromercuriate, 4. 852 
tritaiodide, 8. 302 
tritungstate, 11. 810 
uranate, 12. 61 

monohydrato, 12. 61 
—; uranyl tetrachloride, 12. 90 
(cfeca)hydroxylamine dimercuric hydro

chloride, 4. 873 
enneachloromorcuriate, 4. 852 

(di)hydroxvlamine mercuric chloride, 4. 873 
" sulphate, 4. 978 

(tetra)hydroxylamine mercuric dihydro-
chloride, 4. 873 

hydrochloride, 4. 874 
Hydroxylamites, 8. 291 
Hydroxy xnimetite, 9. 192 
Hydroxynitrilodisulphonic acid, 8. 672 
Hydroxynitrilo-iso-disulphonates, 8. 678 

disulphonic acid, 8. 678 
monosulphonic acid, 8. 670 

Hydroxynitrilomonosulphonio acid, 8. 670 
Hydroxynitrosylsulphonic acid, 8. 692 
Hydroxypentachloroplatinic acid, 16. 335 
Hydroxypentammines, 11. 402 
Hydroxysodalito, 6. 583 
Hydroxysulphatoplatinic acids, 16. 405 
Hydro xytriaquodiammines, 11. 403 
Hydroxytriaquodipyridines, 11. 403 
Hydroxytrichloroplatinosic acid, 16. 206 
Hydroxytrichloroplatinous acid, 16. 285 
Hydrozincite, 4. 408, 646 
Hydrozone, 1. 946 
Hygroscopicity, 1. 81 
Hylotropic mixture, 1. 556 
Hyocinths, 6. 715 
Hypargyrite, 9. 539 
Hypereutectic, 1. 518 
Hyperol, 1. 932 
Hyperoxygenized muriatic acid, 2. 286 
Hypersthene, 6. 390, 391 
Hypo-, 1. 118 
Hypoantimonates, 9. 434 
Hypoantimonic acid, 9. 437 
—*— oxide, 9. 434 
Hypoazoic acid, 8. 340 

Hypobismuthates, 9. 655 
Hypo borates, 5. 38, 39 
Hypobromites, 2. 250, 267 

preparation, electrical processes, 2. 28O 
uses, 2. 256 

Hypobromous acid, preparation, 2. 243, 245 
properties, 2. 250 

anhydride, 2. 242 
Hypochlorites, 2. 250, 267 

constitution, 2. 257 
preparation, electrical processes, 2. 276 
uses, 2. 256 

Hypochloronitric acid, 8. 618 
Hypochlorous acid, preparation, 2. 243, 244 

properties, 2. 250 
anhydride, 2. 241 

Hypoeutectic, 1. 518 
iron (steel), 12. 799 

Hypoiodique anhydride, 2. 291 
Hypoiodites, 2. 250, 267 
——— preparation, electrical pi'ocesses, 2. 280 
Hypoiodous acid, preparation, 2. 243, 246 

properties, 2. 25O 
anhydride, 2. 242 

Hypomanganous acid, 12. 225 
Hypomercuromorcurosic sulphite, 10. 287 
Hypomercurosic sulphite, 10. 287 
Hyponitrites, 8. 407, 410 
Hyponitritosulphates, 8. 687, 688 
Hyponitritosulphuric acid, 8. 687, 688 
Hyponitrosylic acid, 8. 407 
Hyponitrous acid, 8. 382, 405 

constitution, 8. 408 
preparation, 8. 405 
properties, 8. 407 

anhydride, 8. 394 
chloride, 8. 433 
oxide, 8. 382, 394 

Hypophosphates, 8. 931 
Hypophosphitos, 8. 873 
Hypophosphoric acid, 8. 924 

dihydrate, 8. 930 
dihydrated, 8. 928 
monohydrate, 8. 93O 
monohydrated, 8. 928 

anhydride, 8. 923 
Hypophosphorous acid, 8. 870 
Hyporuthonites, 15. 517 
Hyposclerite, 5. 531 ; 6. 663 
Hyposiderite, 18. 886 
Hypostilbite, 6. 759 
Hyposulfite de soude, 10. 485 
Hyposulphites, 10. 166, 180 
Hyposulphitosodalite, 6. 583 
Hyposulphuric acid, 10. 576 
Hyposulphurous acid, 10. 166 

constitution, 10. 176 
preparation, 10. 166 
properties, chemical, 10. 170 
physical, 10. 169 

anhydride, 10. 184 
Hypotellurites, 11. 71 
Hypotheses, 1. 57, 58, 59 

rival, 1. 16 
Hypothesis, 1. 13 

verification, 1. 15, 30 
Hypotribromites, 2. 252 
Hypotri-iodites, 2. 252 
Hypotyphite, 9. 3 
Hypo vanadates, 9. 743, 745 



Hypovanad .a tova i i ad .a tes , 9. 792 
H y p o v a n a d a t o v a n a d a t o p h o s p h a t e s , 9. 826 
H y p o v a n a d i c ac id , 9- 744 

ox ide , 9. 739, 743 
s a l t s , 9. 475 
seleziate, 10 . 875 

H y p o v a n a d i t e , 9. 740 
H y p o v a n a d o u B a m m o n i u m s u l p h a t e , 9. 818 

h y d r o x i d e , 9. 740 
ox ide , 9. 739 

• potass ium, s u l p h a t e , 9. 818 
r u b i d i u m s u l p h a t e , 9. 818 
s u l p h a t e , 9. 818 

H y r g o i , 4 . 708 
H y s t a t i t e , 7. 2 ; 12. 530 
H y s t e r e s i s , 1. 152 

m a g n e t i c , 13 . 247 

I 

I a n t h i m t o , 12. 5, 6O 
J a t r o - c h e m i s t r y , 1. 50 
I b e r i t o , 6. 619, 812 
I ce , anchor , 1. 464 

b e n d i n g m o m e n t , 1. 466 
b o t t o m , 1. 464 
cu rve , 1. 445 
c rys ta l lo luminescence , 1. 465 
e las t ic i ty , 1. 466 

- — flow of, 1. 466 
frazil , 1. 464 
fr ict ion, 1. 467 
g r o u n d , 1. 464 

- - h a r d n e s s , 1. 466 
p l a s t i c i t y , 1. 466 
{see w a t e r ) , 1. 435 
shee t , 1. 464 

— s lush , 1. 464 
spa r , 6. 662 
s t o n e , 5 . 304 
X - r a d i o g r a m , 1. 465 
Y o u n g ' s m o d u l u s , 1. 466 

I c e l a n d spa r , 3 . 814 
I e h t h y o p h t h a l r n i t o , 6. 368 
I o o s i v a n a d a t e s , 9. 202 
I d d i n g s i t e , 6. 388 
I d e a l c r y s t a l s , 1. 598 
l d i o m o r p h i c c r y s t a l s , 12. 876 
I d i o m o r p h s , 1. 595 
I d o c r a s e , 6. 726 

m a n g a n o , 6. 726 
Id r i a l i ne , 4 . 696 
I d r i a l i t e , 4 . 696 
Idrisaite, 14. 328, 353 
I d r o c i a n o , 3 . 234 
I d u n i u m , 9. 714 
I g e l s t r d m i t e , 6. 908 ; 13 . 895, 916 
Ig les ias i t e , 7. 4 9 1 , 829, 855 
I g n e o u s corpusc les , 1. 56 
I g n i s caelestis, 1. 64 

f a t u u s , 8. 803 
sub t i l i s , 1. 64 

- t e n u i s , 1. 64 
I g n i t i o n t e m p e r a t u r e s , 1. 485 
Ih l e i t e , 12. 530 ; 14. 303 , 307 
I lde fors i t e , 9. 906 
I l e s i t e , 12. 149 
I l i o r i t e , 7 . 896 
I l l i u m , 1 5 . 245 , 251 
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I l l ude r i t e , 6. 719 
l l m e n i t e , 7 . 2, 56, 57, 896 ; 12. 530 

a-, 7. 59 
JS-, 7 . 59 

I l m e n o r u t i t e , 7 . 2, 30 ; 9. 839, 905 ; 12. 53O 
I l s e m a n n i t e , 1 1 . 488 , 53O, 658 
Tlvai te , 6. 918 ; 12 . 149, 530 
I m a g e l a t e n t , 3 . 412 
I m a g i n a t i o n in c h e m i s t r y , 1. 9 
I m i d e s , 8. 224, 252, 329 
I m i d o d i p h o s p h a m i c ac id , 8. 712 
I m i d o d i p h o s p h a m i d i c acid , 8. 712 
I m i d o d i p h o s p h o r i c acid , 8. 772 
I m i d o d i s u l p h o n a t e s , 8. 647 
Tmidomonosu lphur ic ac id , 8. 647 
I m i d o n i t r o u s ac id , 8. 269 
I m i d o p h o s p h o r i c acid, 8. 708 
I m i d o p y r o p h o s p h o r i c ac id , 8. 712, 713 
I m i d o s u l p h a m i d e , 8. 664 
l m i d o s u l p h a t e s , 8. 647 
Imidosu lph in i c ac id , 8. 645 
Imidosu lph in i t o s , 8. 645 
I m i d o s u l p h o n a t e s , 8. 647 
I m i d o s u l p h o n i c ac id , 8. 647 
Tmidosu lphurous acid , 8. 645 
I m i d o t r i t h i o p h o s p h o r i c ac id , 8. 727 
/x-imino-salt, 14. 672 
I m p u r e s u b s t a n c e s , 1. 80, 82 
I n c a n d e s c e n t m a n t l e , 7. 213 
Inc idence , ang le of, 3 . 47 
I n c o g n i t u m , 5- 497, 5(K) 
Indef in i te c o m p o u n d s , 1. 658 
I n d e x of abso rp t i on , 3 . 47 

c r y s t a l s , 1. 615 
— ref rac t ion , 1. 67O, 671 ; 3 . 47 
— a n d specific g r a v i t y , 1. 672 
I n d i a , 1. 21 
I n d i a n c i n n a b a r , 4 . 942 

r e d , 13 . 782, 887 
s tee l , 13 . 55O 
i i n , 4 . 403 
yel low, 14. 519 

l n d i a n i t e , 6. 495 
I n d i a r u b b e r , p e r m e a b i l i t y t o gases , 1. 309 
— o x y g e n , i . 371 
I n d i c a t o r , 1. 389 
I n d i c a t o r s a n d bor ic ac id , 5 . 59 
Ind ices of c r y s t a l s , 1. 615 

r a t i o n a l , H a i i y ' s l aw, 1. 615 
Ind ico l i t e , 6. 741 
lnd i f e rous zinc b l ende , 7. 896 
Ind igo copper , 3 . 22O 
Ind igo l i to , 6. 741 
Tndilat ion, 15 . 257 
Indioso indic ox ide , 5 . 397 
I n d i u m , 5. 387 

ace ty l ace tona t e , 5. 398 
•— a l u m a m m o n i a , 5. 404 

a m a l g a m , 5. 395 
amminoch lo r ide , 5. 399 
ana ly t i ca l r eac t ions , 5. 394 

— a n d t h a l l i u m , 5 . 429 
a r s e n a t e , 9. 187 
a r sen ide , 9. 68 
a t o m i c n u m b e r , 5. 396 

we igh t , 5 . 395 
csesia a l u m , 5 . 404 
c a r b o n a t e , 5 . 405 
chloroiodide, 5 . 402 
ch lo rop la t ina t e , 16. 329 

Hypovanad.atovaiiad.ates
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I n d i u m ch lo rop la t in i t e , 16. 284 
c l i r oma te , 1 1 . 285 
d i b r o m i d e , 5 . 401 
dichlor ide , 5. 4OO 
d i c h r o m a t e , 1 1 . 342 
di iodido, 5 . 402 
d ioxide , 5 . 398 
d isu lphide , 5. 403 
e x t r a c t i o n , 5. 388 
hal ides , 5. 399 
l i exahydroennease len i te , 10. 830 
History, 5 . 387 
hyd r ide , 5 . 393 

— hydrose lon i te , 10. 83O 
h y d r o s u l p h a t e , 5 . 404 
h y d r o s u l p h i d e , 5 . 403 
h y d r o x i d e , 5 . 398 
hyd roxyse l en i t e , 10. 83O 
ioda te , 2. 355 
i so topes , 5 . 396 
lead a l loys , 7 . 625 
m e t a v a n a d a t e , 9 . 775 
m o l y b d a t e , 1 1 . 563 
m o n o b r o m i d e , 5. 40O 
monoch lo r ide , 5. 400 
mono iod ide , 5 . 402 
monosu lph ide , 5. 403 
n i t r a t e , 5 . 405 
n i t r i d e , 8. 114 
n i t r i t e , 8. 495 
occur rence , 5 . 387 

— o x y b r o m i d e , 5 . 4OO 
oxych lo r ide , 5 . 399 
o x y s n l p h i t e , 10. 301 
pe rch lo ra to , 2 . 402 

__ p h o s p h a t e , 5. 405 
p l a t i n u m al loy, 16. 2IO 
p rope r t i e s , chemica l , 5 . 393 

phys ica l , 5. 39O 
r u b i d i a a l u m , 5. 404 
se l ena te , 10. 870 
se len ide , 10. 781 
se leni te , 10. 830 
sesquioxide , 5 . 397 
so lubi l i ty of h y d r o g e n , 1. 307 

— s u l p h a t e , 5 . 404 
t e l lu r ide , 1 1 . 54 
t r i b r o m i d e , 5 . 401 

— t r ich lor ide , 5 . 399 
t r i f luoride e n n e a h y d r a t e d , 5 . 399 

t r i h y d r a t e d , 5 . 399 
t r i h y d r o x y t e t r a n i t r i t o p l a t i n i t e , 8. 521 
t r i iod ide , ' 5 . 402 

. t r iox ide , 5 . 397 
t r i su lph ide , 5 . 403 

col loidal , 5. 403 
t u n g s t a t e , 1 1 . 789 
u r a n a t e , 12. 64 

I n d u c e d r ad ioac t iv i ty , 3 . 1005 ; 4 . 97 
I n d u c t i o n , 1. 17 

e lec t ro ly t ic , 8. 585 
m a g n e t i c , 13 . 245 
per iod , 1. 295 ; 2 . 149 

of pho tochemica l , 2 . 149 
I n e r t gases , 1. 263 ; 7. 889 

occurrence , 7. 892 
p r e p a r a t i o n , 7 . 902 
p rope r t i e s , phys ica l , 7 . 906 

I n e r t i a , 4 . 160 
Inesi te , 6. 894 ; 12. 149 

I n f l a m m a b l e m a t c h - b o x e s , 8. 1059 
Infusible -white p r e c i p i t a t e , 4 . 786 
Infusor ia l e a r t h , 6 . 289 
I n g o t i ron , 12. 710 

m e t a l , 12. 710 
s tee l , 12 . 710 

I n h i b i t o r s of ca ta lys i s , 16. 154 
I n k , s i lver , 6. 620 

s y m p a t h e t i c , 14. 4 2 1 , 519 
I n k s , 13 . 615 
I n o c u l a t i o n so lu t ions , 1. 451 
I n o r g a n i c f e r m e n t s , 1. 937 
Inso lub le s u b s t a n c e s , 1. 508 
I n s t a n t a n e o u s l igh t boxes , 8. 1059 
I n t e n s i t y chemica l , 1. 104 

fac tor of energy , 1. 712 
I n t e r c r y s t a l l i n e c e m e n t , 1. 605 ; 12. 899 
In te r fe rence figures, 1. 610 
I n t e r m e d i a t e ox ides , 1. 394 
In t e rmo locu la r a t t r a c t i o n , 1. 5 2 5 ; 4 . 187 

ion iza t ion , 4 . 189 
I n t e r n a l ene rgy , 1. 695, 717 

of gases , 1. 792 
fr ict ion, 1. 749 

— pressure , 1. 841 
work , 1. 695 

I n t r a - a t o m i c energy , 4 . 150, 155 
molecular a t t r a c t i o n , 4 . 187 

In t r i n s i c p r e s su re , 1. 841 
a n d l a t e n t h e a t , 1. 843 

solubi l i ty , 1. 852 
surface t ens ion , 1. 842 

l iqu ids , 1. 841 
I n v a r s tee ls , 15. 257 
I n v a r i a n t s y s t e m s , 1. 446, 447 
I n v a s i o n coefficient, 6. 49 
I n v e r a r i t e , 14. 136 ; 1 5 . 445 
Inve r s ion t e m p e r a t u r e , 1. 866 
Tnyoite, 5 . 91 
I o d a m i d e , 8. 605 
I o d a m m o n i u m iod ide , 2 . 620 

a m m i n e , 2 . 620 
I o d a r g y r i t e , 3 . 426 
I o d a t e s , 2. 296 

acid , 2 . 324, 335 
complex , 2 . 324 
de t ec t ion , 2 . 319 
p r e p a r a t i o n , 2 . 301 
p rope r t i e s , 2 . 305 
uses , 2 . 319 

I o d a t o s o d a l i t e , 6. 583 
I o d a t o s u l p h u r i c ac id , 10. 689 

t r i h y d r a t e , 10. 689 
Iod ic ac id , 2 . 296 

c h r o m a t o - , 2 . 363 
c o n s t i t u t i o n , 2 . 320 
fluoro-, 2 . 363 
m o l y b d a t o - , 2 . 363 
p h o s p h a t e , 2 . 363 
p r e p a r a t i o n , 2 . 296, 301 
p rope r t i e s , 2 . 305 
se lena to - , 2 . 363 
s u l p h a t o - , 2 . 363 
t e l lu ra to - , 2 . 363 
t u n g s t a t o - , 2 . 363 
v a n a d a t o - , 2 . 363 

b e r y l l i u m chlor ide , 4 . 233 
I o d i d e s , ac id , 2 . 220 

complex , 2 . 229 
de t ec t i on , 2 . 209 
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Iodides, preparation, 2 . 214 

properties, 2 . 217 
thermochemistry, 2 . 218 

Iodine 1. 264 ; 13. 615 
acetate , 2. 292 
a-monochloride, 2. 116 
£-monochloride, 2 . 116 
anhydrosulphate, 10. 683 
atomic weight, 2. 1Ol, 106 
bromine compounds, 2. 122 
chemical reactions, 2. 9O 
chlorine compounds, 2. 114 
colloidal, 2 . 98 
dinitrosyl tetroxide, 8. 621 
dioxide, 2. 1291 

preparation, 2. 291 
properties, 2. 292 

extract ion from caliche, 2 . 43 
seaweed, 2. 42 

fluorine compounds, 2. 114 
hemianhydrosulphate, 10. 683 
heptoxide, 2. 380 
history, 2. 20, 23 
hydrosol, 2 . 98 
in air, 8. 11 
iodate, 2. 285, 292 
isotopes, 2. 107 
mol. wt . , 2. 107 
monobromide, 2. 122 
monochloride, 2. 116 

preparation, 2. 116 
properties, 2. 117 

monoxide , 2. 242 
nitrate, 2. 292 ; 8. 621 
occurrence, 2. 16 
oxyfluoride, 2. 292 
pentafluoride, 2 . 114 
pentitanhydrosulphatopentoxide, 10. 

683 
pentoxide, 2. 293 

preparation, 2. 293 
—-— properties, 2. 294 

physical properties, 2. 46 
preparation, 2. 41 
purification, 2. 44 
recovery, 2 . 44 
solubility, 2. 72 

acid soln. , 2. 82 
organic solvents , 2. 84 
salt soln., 2. 82 
water, 2. 71 

solutions, colour, 2 . 110 
sulphate, 2 . 285, 292 

Millon's, 2 . 292 
sulphite, 2. 292 
sulphoctochloride, 10. 646 
sulphodecachloride, 10. 647 
sulphoheptachloride, 10. 647 
tetroxide, 2. 291 
trianhydrosulphate, 10. 683 
trianhydrosulphatopentoxide, 10. 683 
trichloride, 2. 119 
trioxide, 2. 281, 285 
uses, 2 . 96 
valency, 2 . 108 

Iodite , 8. 426 
Iodoaquotetrammines , 11 . 404 
Iodoargyrite, 3 . 300 
Iodoazide, 8. 337 
Iodoboracites, 5. 9 

Iodobromite, 2. 16, 17 ; 3 . 426 
Iodocarnallite, 4. 317 
Iodocuprites, 3 . 205 
Iododiammine, 8. 610 
Iodoembolite , 2. 16 
Iodogallic ine, 9. 630 
Iodohemipentammine, 8. 610 
lodolaurionite, 7. 767 
Iodomercuriates, 4. 925 
Iodomimeti te , 9. 263 
Iodomonamrnine, 8. 610 
Iodonium, 2. 108 

hydroxide, 2. 108 
phenyl derivatives, 2. 108 

Iodopentammines , 11. 404 
lodoplat inates , 16. 389 
Iodosobenzene, 2. 108 
Iodosodalites, 6. 583 
lodostannates , 7. 463 
Iodostannites , 7. 46O 
Iodosulphinic acid, 10. 690 
Iodosulphonic acid, 10. 689 
Iodotellurites, 11 . 106 
Iodot i tanates , 7. 89 
Iodous acid, 2. 285 
Iodyrite, 2. 17 ; 3 . 426 ; 7. 896 
Iohte , 6. 808 
Ion, 1. 93, 965 

hypothesis , electrolysis, 1. 969 
theory acids, 1. 1000 

basis , 1. 1001 
_ precipitation, 1. 996 

solubility, 1. 995 
unit charge, 1. 965 

Ionic dispersoids, 1. 773 
hypothesis , analysis, 1. 1009 

Ionium, 4. 123 ; 5. 498, 5OO 
Ionization, 1. 971 ,- 4. 177 

and osmotic pressure, 1. 990 
b y a-rays, 4. 73 
collision hypothesis , 1. 973 
constant , 1. 992 
dielectric hypothesis , 1. 974 
heat of, 1. 1007 
intermolecular, 14. 189 
mechanism of, 1. 973 
modes of, 1. 991 
percentage, 1. 981, 992 
solvent attraction hypothesis , 1. 974 

Ionizing potentials , 4. 16 
Ions concentration, 1. 981 

effect hydration on speed, 1. 989 
migration of, 1. 983 
nature, 2. 226 
number in solution, 1. 978 

-—— strong, 1. 1015 
weak, 1. 1015 

Iozite, 12. 530 ; 13. 702 
Iridic barium chloronitrite, 8. 514 

bromide, 15. 775 
chloride, 15. 766 
chloropentamminohydroxide, 15. 768 
dichlorotetramminochlonde, 15. 768 
dichlorotetramminonitrate, 15. 787 
hydroxypentamminochloride, 15. 768 
iodide, 15. 778 
potassium chloroni trite, 8. 514 

• hexanitrite, 8. 514 
sodium chloronitrite, 8. 514 

hexanitrite, 8. 514 
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Iridic sulphate, 15. 785 
sulphide, 15. 782 

Iridiosmium, 15. 686 ; 16. 6 
Ir idium, 14. 519 ; 15. 730 ; 16. 1, 3, 6 

a lums, 15. 785 
amalgam, 15. 750 
ammines , 15. 779 
arnmotiium disulphate, 15. 785 

— hexachlorodihydrosulphite, 10. 
324 

sulphide, 15. 783 
trisulphite, 10. 324 

analytical reactions, 15. 747 
aquobispyridinotriamminochlorido, 

15. 763 
aquohoxamminobromide, 15. 774 
aquohydroxydibromide, 15. 775 

dihydrato, 15. 775 
—, aquohydroxydichloride, 15. 760 

dihydrate, 15. 760 
aquopentamminochloride, 15. 761 
aquopentamminochloroplatinate, 15. 

761 
aquopentamminoiodide, 15. 778 
aquopentamminonitrate , 15. 787 
aquopentamminotrihydroxide, 15. 754 
aqviotribromide, 15. 776 
aquotrichloride, 15. 760 
aquotriiodide, 15. 779 

dihydrate, 15. 779 
arsenate, 9. 234 
atomic disruption, 15. 749 

number, 15. 749 
weight , 15. 749 

— — barium ammonium disulphate, 15. 786 
disulphate, 15. 786 

bis-cc-pioolmototrachloride, 15. 768 
— bis.ethylenediaminobromide, 15 . 774 

— — bisquinolinotetrachloride, 15. 768 
black, 15. 734 
bromides, 15. 773 
bromopentamminobromide, 15. 774 

——- bromopentamminosulphate, 15. 783 
caesium disulphate, 15. 785 
carbide, 5. 902 
carbonate, 15. 787 
carbonatopentamminocarbonate, 15. 

787 
catalysis by, 1. 487 
chlorides, 15. 757 
chloroaquobispyridinodiamminocar-

bonate , 15. 787 
chlorobispyridinotriammino-salt , 15. 

763 
chlorobispyridinotriamminobromide, 

15. 775 
chlorobispyridinotriamminochloride, 

15. 763 
chlorobispyridinotriamminoiodide, 15. 

778 
chlorobispyridino triamminosulphate, 

chloropentamminobromide, 15. 774 
chloropentamminochloride, 15. 763 
chloropentamminochloroperiridite, 15. 

chloropentamminoohloroplatinate, 15 . 
762 

chloropentamminohydrosulphate, 15. 
783 

INDEX 

Iridium chloropentamminohydroxide, 15 . 
762, 787 

chloropentamminoiodide, 15. 778 
chloropentamminonitrate, 15. 787 
chloropentamminosulphate, 15. 783 
chloropyridinotetramminochloride, 15. 

763 
chlor opyridino tetramminosulphate , 

15. 783 
_ chromium alloy, 15. 750 

cobalt al loy, 15. 750 
colloidal, 15. 734 
copper alloy, 15. 750 
crystalline, 15. 734 
diammines , 15. 780, 781 
diaquodichlorobispyridine, 15. 762 
dibrornide, 15. 773 
dichloride, 15. 758 
dichloro-diaquobispyridine-salt, 15. 

763 
diohlorobispyridinodiammino-salt, 15. 

763 
dichlorobispyridinodiamminobromide, 

775 
dichlorobispyridinodiamminochloride, 

15. 763 
—-— dichlorobispyridinodiamminohydro-

sulphate, 15. 783 
dichlor obispy r idinod iamminoiodide, 

15. 778 
dichlorobispyridinodiamminosulphate, 

15. 783 
dichlorotetrarnminobromide, 15. 776 

monohydrate , 15. 775 
dichlorotetramminochloride, 15. 762, 

763 
dichlorotetramminochloroperiridite, 

15. 763 
dichlorotetramminoiodide, 15. 778 
dichlorotetramminosulphate, 15. 784 
diiodide, 15. 777 
dinitritobisethylenediaminobromide, 

15. 775 
dextro-, 15. 775 
lasvo-, 15. 775 

dinitritobisethylenediaminoiodide, 15. 
778 

dini tritobise thylenediaminonit rate, 
15. 787 

dinitritotetramminobromide, 15. 775 
dinitritotetramminoiodide, 15. 778 
dinitritotetramminosulphate, 15. 784 
dioxide, 15. 754 

colloidal, 15. 755 
dihydrate, 15. 755 

dioxyoctobromide, 15. 775 
distannide, 15. 75O 
disulphate, 15. 785 
disulphide, 15. 782 
electronic structure, 15. 749 
explosive, 15. 734 
extract ion, 15. 731 
filaments, 15. 734 
films, 15. 734 
fluoride, 15. 757 
fluorides, 15. 757 
gold al loy, 15. 750 
hemiphosphide, 8. 861 
hemitrioxide, 15. 753 

hydrate , 15. 754 
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I r i d i u m h e m i t r i s u l p h a t e , 1 5 . 7 8 3 
h e m i t r i s u l p h i d e , 1 5 . 7 8 2 
h e x a c i d s , 1 5 . 7 8 1 
h e x a f l u o r i d e , 1 5 . 7 5 7 
h e x a m m i n e s , 1 5 . 7 8 0 , 7 8 1 
h e x a m m i n o c a r b o n a t e , 1 5 . 7 8 7 
h e x a m m i n o c h l o r i d e , 1 5 . 7 6 1 
h e x a m m i n o c h l o r o p e r i r i d i t e , 1 5 . 7 6 1 
h e x a n u n i n o i o d i d e , 1 5 . 7 7 8 
h e x a m m i n o n i t r a t e , 1 5 . 7 8 7 
h e x a m m i n o t r i b r o m i d e , 1 5 . 7 7 4 

— h e x a m m i n o t r i c h l o r i d e , 1 5 . 7 6 3 
h e x a m m i n o t r i h y d r o x i d e , 1 5 . 7 5 4 
h y d r i d e , 1 5 . 7 4 4 
h y d r o s o l , 1 5 . 7 3 4 
h y d r o t r i b r o m i d e , 1 5 . 7 7 4 
h y d r o x i d e , 1 5 . 7 5 2 
h y d r o x y a q u o d i c h l o r o b i s p y r i d i n e , 1 5 . 

7 6 3 
h y d r o x y p e n t a m m i n o c h l o r i d e , 1 5 . 7 6 2 
h y d r o x y p e n t a m m i n o h y d r o x i d o , 1 5 . 

7 5 4 
h y d r o x y p e n t a m m i n o n i t r a t e , 1 5 . 7 8 7 
i o d i d e s , 1 5 . 7 7 7 
i o d o p o n t a m m i n o i o d i d e , 1 5 . 7 7 8 
i r o n a l l o y , 1 5 . 75O 
i s o t o p e s , 1 5 . 7 4 9 
l e a d a l l o y , 1 5 . 75O 
l i t h i u m a l l o y s , 1 5 . 75O 
m e r c u r y a l l o y , 1 5 . 7 5 0 

——— m o n a m m i n e s , 1 5 . 7 8 1 
m o n o b r o m i d e , 1 5 . 7 7 3 
m o n o c h l o r i d e , 1 5 . 7 5 7 
m o n o i o d i d o , 1 5 . 7 7 7 

— m o n o s u l p h i d e , 1 5 . 781 
m o n o x i d e , 1 5 . 7 5 2 
n i c k e l a l l o y , 1 5 . 7 5 0 
n i t r a t e , 1 5 . 7 8 7 
n i t r a t o p e n t a m m i n o c h l o r o n i t r a t e , 1 5 . 

787 
n i t r a t o p e n t a m m i n o n i t r a t e , 1 5 . 7 8 7 

— n i t r i t o p e n t a m m i n o i o d i d e , 1 5 . 7 7 8 
- — n i t r i t o p e n t a m m i n o s u l p h a t o , 1 5 . 7 8 3 

o c c u r r e n c e , 1 5 . 7 3 0 
o s m i u m a l l o y s , 1 5 . 7 4 7 , 7 5 1 
o x i d e b l u e , 1 5 . 7 5 3 
o x i d e s , 1 5 . 7 5 2 

—- o x y c h l o r i d o , 1 5 . 7 6 4 
o x y s u l p h a t e , 1 5 . 7 8 5 
o x y s u l p h i t e , 1 0 . 3 2 4 
p a l l a d i u m a l l o y s , 1 5 . 751 
p e n t a f l u o r i o i d e , 1 5 . 7 5 7 
p e n t a m m i n e s , 1 5 . 7 8 0 , 7 8 1 

— p h o s p h a t e , 1 5 . 7 8 7 
p h o s p h i d e , 8 . 8 6 1 
p h o s p h o a r s e n o c h l o r i d e , 1 5 . 7 6 0 
p h o s p h o b r o m i d e s , 1 5 . 7 7 4 

• p h o s p h o c h l o r i d e , 1 5 . 7 6 0 
p h o s p h o o h l o r o b r o m i d e , 1 5 . 7 7 5 
p h o s p h o h e x a b r o m i d e , 8 . 1 0 3 3 , 1 0 3 5 
p h o s p h o s u l p h o c h l o r i d e , 1 5 . 7 6 0 
p l a t i n u m a l l o y , 1 6 . 2 2 6 

o s m i u m a l l o y s , 1 6 . 2 2 8 
r h o d i u m a l l o y , 1 6 . 2 2 8 

t i n a l l o y , 1 6 . 2 2 8 
p o t a s s i u m a m m o n i u m d i s u l p h a t e , 1 5 . 

7 8 6 
c h l o r o t r i s u l p h i t e , 1 0 . 3 2 4 
d i s u l p h a t e , 1 5 . 7 8 5 , 7 8 6 
p e n t a e h l o r o d i s u l p h i t e , 1 0 . 3 2 4 

I r i d i u m p o t a s s i u m s u l p h i d e , 1 5 . 7 8 3 
t e t r a c h l o r o t r i s u l p h i t o , 1 0 . 3 2 4 
t r i s u l p h i t e , 1 0 . 3 2 4 

• p r e p a r a t i o n , 1 5 . 731 
p r o p e r t i e s , c h e m i c a l , 1 5 . 7 4 3 

p h y s i c a l , 1 5 . 7 3 5 
r h e n i u m a l l o y , 1 5 . 7 5 0 

- — r h o d i u m a l l o y , 1 5 . 75O 
r u b i d i u m d i s u l p h a t e , 1 5 . 7 8 5 
r u t h e n i u m a l l o y s , 1 5 . 7 4 7 , 75O 
s e s q u i o x i d e , 1 5 . 7 5 3 

h y d r a t e , 1 5 . 7 5 4 
s e s q u i s u l p h a t e , 1 5 . 7 8 3 
s e s q u i s u l p h i d e , 1 5 . 7 8 2 
s i l v e r a l l o y , 1 5 . 7 5 0 
s o d i u m a m m o n i u m d i s u l p h a t e , 1 5 . 8 7 6 

-——— — — e n n e a m m i n o h e x a s u l p h i t o , 1 0 . 
3 2 4 

t r i s u l p h i t e , 10 . 3 2 4 
s p o n g e , 1 5 . 7 3 4 
s u l p h a t e s , 1 5 . 7 8 1 

— s u l p h a t o p e n t a m m i n o s u l p h a t e , 1 5 . 7 8 3 
s u l p h i d e s , 1 5 . 781 
t e t r a b r o m i d e , 1 5 . 7 7 5 
t e t r a c h l o r i d e , 1 5 . 7 6 6 
t e t r a c h l o r o b i s p i c o l i n e , 1 5 . 7 6 3 , 7 6 8 

— t e t r a c h l o r o b i s p y r i d i n e , 1 5 . 7 6 3 , 7 6 8 
t e t r a h y d r o x i d e , 1 5 . 7 5 5 , 7 5 6 
t e t r a i o d i d e , 1 5 . 7 7 8 
t o t r a m m i n e s , 1 5 . 7 8 0 , 781 

— t e t r o x i d o , 1 5 . 7 5 6 
t h a l l o t i s a m m o n i u m d i s u l p h a t o , 1 5 . 7 8 6 

_ d i s u l p h a t e , 1 5 . 7 8 5 , 7 8 6 
- - — t h i o c a r b o n a t e , 6 . 129 

a m m i n o , 6 . 129 
t i n a l l o y , 1 5 . 75O 
t r i a m m i r i e s , 1 5 . 78O, 781 
t r i b r o m i d e , 1 5 . 7 7 4 

t e t r a h y d r a t e , 1 5 . 7 7 4 
t r i c h l o r i d e , 1 5 . 7 5 8 

- - h e m i t r i h y d r a t e , 1 5 . 7 5 9 
t e t r a h y d r a t e , 1 5 . 7 5 9 

t r i c h l o r o - 1 , 2 , 3 - t r i s p y r i d i n c , 1 5 . 7 6 2 
t r i c h l o r o d i a q u o p i c o l i n e , 1 5 . 7 6 3 
t r i c h l o r o t r i a m m i n e , 1 5 . 7 6 3 
t r i c h l o r o t r i a m m i n o - s a l t , 1 5 . 7 6 3 
t n c h l o r o t r i s p i c o l i n e , 1 5 . 7 6 2 , 7 6 3 

- t r i c h l o r o t r i s p y r i d i n e , 1 5 . 7 6 3 
t r i h y d r o x i d e , 1 5 . 7 5 4 
t r i i o d i d e , 1 5 . 7 7 7 
t r i o x i d e , 1 5 . 7 5 6 
t r i p h o s p h o d o d e c a b r o m i d e , 8 . 1 0 3 3 
t r i p h o s p h o d o d o c a c h l o r i d e , 8 . 1 0 0 7 , 

1 0 1 6 
t r i p h o s p h o p e n t a d e c a c h l o r i d o , 8 . 1007 
t r i s e t h y l e n e d i a m i n o b r o m i d e , 1 5 . 7 7 6 
t r i s o t h y l e n e d i a m m i n o i o d i d e , 1 5 . 7 7 8 
t r i s e t h y l e n e d i a m m i n o n i t r a t e , 1 5 . 7 8 7 

-—— t r i s p y r i d i n o t e t r a m m i n o c h l o r i d e , 1 5 . 
7 6 3 

• t r i s u l p h i d e , 1 5 . 7 8 3 
u s e s , 1 5 . 7 4 7 
z i n c a l l o y , 1 5 . 7 5 0 

I r i d o s m i n e , 1 5 . 7 5 1 
I r i d o s m i u m , 1 5 . 751 
I r i d o u s c h l o r i d e , 1 5 . 7 5 8 

d i a m m i n o h y d r o x i d e , 1 5 . 7 5 2 
d i c a r b o n y l d i c h l o r i d e , 1 5 . 7 5 8 , 7 6 0 
d i c h l o r o d i a m m i n e , 1 5 . 758 
h y d r o s u l p h i t e , 1 0 . 3 2 3 
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Iridoua hydroxide, 15. 752 
iodide, 15- 777 
oxide, 15. 752 
potass ium sulphite, 10. 323 
sulphate, 15. 783 
sulphite, 10. 323 
sulphatodiammine, 15. 783 
tetramrninochloride, 15. 758 
tetramminohydroxide, 15. 752 
totramminonitrate, 15. 787 
tetramininosulphate, 15. 783 

Iridyl sulphite, 10. 324 
Iron, 12. 482, 530 ; 15. 9 

a-, 12. 776 
/8-, 12. 776 
y-, 12. 776 
S-, 12. 776 
absorption spectrum, 13. 177 

—-— accumulator, 18. 225 
acetonosol, 12. 77O 
acoustic properties, IS. 34 
action, aerated water, 13. 409 

damp air, 13. 407 
mixed salt solutions, 13. 448 
on water, 1. 134 
salt solutions, 13. 438 
sea-water, 13. 445 
water on, 13. 404 

active, 13. 777 
affinity, 13. 495 
age, 1. 19 
air, action of, 13. 309 
alcohol sols, 12. 77O 
alcosols, 12. 769 
alkali hydroxides, action, 13. 365 

nitrates, action, 13. 346 
allotropes, 12. 775, 776 
alloys, 13. 526 
aluminium alloy, 13. 549 

chromium-molybdenum alloys, 
18. 626 

copper alloys, 18. 557 
magnesium alloys, 13. 557 
silicon alloys, 13. 57O 
zinc alloys, 13. 557 

amalgams, 18. 545 
amines, action, 13. 342 
ammonia, action, 13. 34O 
ammonium azide, action, 18. 342 

persulphate, action, 18. 335 
salts, action, 13. 341, 342 

amorphous, 12. 898 
and s team, 1. 297 
anomalous dispersion, 13. 171 
anthophyll ite, 6. 912 
antimony, action of, 13. 353 

compounds, action, 18. 353 
• arc discharge, 18. 236 

spectrum, 18. 175 
argon, action of, 13. 297 
armco, 12. 656, 757 
arsenic, action, 18. 351 

compounds, action, 13. 352, 353 
atomic disruption, 18. 496 

number, 13. 496 
radius, 18. 14 
refraction, 18. 171 
weight, 18. 494 

bacteria, 13. 887 

Iron Barklawsen effect, 12. 261 
bending angles, 13 . 71 

test , 18. 70 
benzene sols, 12. 770 
beryllium alloy, 13. 542 

— — birefringence, 18- 171 
bismuth, action, 13. 353 

al loys, 9. 640 
salts, action, 13. 353 

black, 18. 7 
bleaching powder, action, 13. 321 
bloomary, 12. 709 
boiling point, 18. 157 
boracite, 5. 137 
boron, action, 18. 364 

alloys, 13. 548 
— trichloride, action, 18. 364 

bromides, 14. 117 
bromine, action of, 13. 314 
bromonaphthalene, sol, 12. 770 
bushelled, 12. 709 
cadmium alloys, 13. 545 
calcium alloys, 13. 541 

t i tanatocolumbate, 9. 867 
uranium deuterohexacolumbate, 

9. 905 
cancer, 13. 445 
carbide, 5. 894 
carbides, action, 13. 353 
carbon, action, 13. 353 

alloys, constituents in , 12. 819 
— crystallization, 12. 875 

— alloys, see Iron 
— dioxide, action, 13. 356 

monoxide, action, 18. 354 
sys tem, 12. 796 

equilibrium, 12. 796 
carbonates, 14. 355 
carbonization, 12. 725 
cast, 12. 708 

malleable, 12. 724 
American, 12. 724 
European, 12. 724 
Reaumur's, 12. 724 

barium alloy, IS. 541 

casting shrinkage, 13. 139 
castings, 12. 708 
catalyses,by, 1. 487 
cathode rays and, 13 . 180 
cementation, 12. 736 
ceride, 13. 557 
cerium alloys, 18. 557 
chalcanthite, 14. 296 
charcoal, 12. 708 
chemical properties, 18. 297 
chloric acid, action, 18. 321 
chlorides, 14. 9, 40 
chlorite, 6. 624 
chlorine, action of, 13. 314 

trifluoride, action of, 18. 314 
chrome, 11. 201 
chromium alloys, 13. 586 

carbide, 13. 591 
cobalt alloys, 14. 540 
molybdenum alloys, 12. 626 
nickel-titanium alloys, 15. 328 
tungsten carbide, 12. 629 

vanadium alloys, 12. 643 
Cleveland, 12. 708 
cobalt al loys, 14. 544, 553 ; 15. 565 

aluminium, 14. 653 



I r o n c o b a l t c h r o m i u m a l l o y s , 1 4 . 5 5 3 
t u n g s t e n a l l o y s , 1 4 . 5 5 4 

m a n g a n e s e a l l o y s , 1 4 . 5 5 4 
m o l y b d e n u m a l l o y s , 1 4 . 5 5 4 
t u n g s t e n a l l o y s , 1 4 . 5 5 4 

c o e r c i v e f o r c e , 1 2 . 2 5 9 
c o l l o i d a l , 1 2 . 7 6 9 
c o l o u r , 1 3 . 1 6 9 
c o l u m b i u m a l l o y s , 1 8 . 5 8 6 
c o m p r e s s i b i l i t y , 1 3 . 9 8 
c o m p r e s s i v e s t r a i n s , e f f e c t o n c o r r o 

s i o n , 1 8 . 4 6 6 
c o o l i n g s h r i n k a g e , 1 8 . 1 3 9 
c o - o r d i n a t i o n n u m b e r , 1 3 . 4 9 5 
c o p p e r a l l o y s , 1 3 . 5 2 7 

c h r o m i u m - n i c k e l a l l o y s , 1 5 . 3 2 7 , 
3 3 7 

l e a d a l l o y s , 1 3 . 5 7 9 
m o l y b d e n u m a l l o y s , 1 3 . 6 2 6 
n i c k e l a l l o y , 1 5 . 3 1 2 

a l u m i n i u m a l l o y s , 1 5 . 3 1 3 
c o b a l t - m a g n e s i u m a l l o y s , 
1 5 . 3 3 7 

m a n g a n e s e a l l o y s , 1 5 . 3 1 3 
z i n c a l l o y s , 1 5 . 3 1 3 

s i l i c o n a l l o y s , 1 3 . 5 7 0 
—•— s u l p h u r , t e r n a r y s y s t e m , 3 . 2 4 

t i n - l e a d a l l o y s , 1 3 . 5 7 9 
t u n g s t e n - n i c k e l a l l o y s , 1 5 . 3 3 0 
asinc a l l o y , 1 3 . 5 4 5 

c o r b i n o - e f f e c t , 1 3 . 2 3 5 
c o r r o d i b i l i t y of d i f f e r e n t k i n d s of, 1 3 . 

4 5 8 
c o r r o s i o n , 1 3 . 4 0 3 

b y b a c t e r i a , 1 3 . 4 2 9 
c e m e n t , 1 3 . 4 4 9 
c o a l g a s , 1 8 . 43O 
c o n c r e t e , 1 3 . 4 4 9 

— f a t i g u e , 1 3 . 4 6 7 
i n a ir , 1 3 . 4 5 1 
s o i l s , 1 3 . 4 3 0 

c r e e p , 1 3 . 6 8 , 9 3 
c r i t i c a l p o i n t A 0 , 1 2 . 8 1 2 

A 1 , 1 2 . 8 1 1 
A 2 , 1 2 . 7 7 7 , 8 1 1 
A 3 , 1 2 . 7 7 9 , 8 1 1 
A 4 , 1 2 . 7 8 1 , 8 1 1 

p o t e n t i a l s , 1 3 . 181 
t e m p e r a t u r e s , 1 2 . 7 7 6 

— c r y o l i t e , 1 4 . 8 
— c r y s t a l l i z a t i o n , 1 2 . 8 7 5 
— Curio p o i n t , 1 3 . 2 6 7 
— c y c l e , 1 2 . 5 4 7 
—- d e c a r b u r i z a t i o n , 1 2 . 7 2 5 
— d e c i t a c e r i d e , 1 3 . 5 5 8 
— d e c o m p o s i t i o n v o l t a g e , 1 3 . 2 2 5 
— d i a l u m i n i d e , 1 3 . 5 5 0 
— d i a l y z e d , 1 3 . 8 3 1 
— d i a n t i m o n i d e , 9 . 4 1 2 

d i a r s e n i d e , 9 . 7 3 
d i b e r y l l i d e , 1 3 . 5 4 2 
d i b o r i d e , 5 . 3 1 
d i c a r b i d e , 5 . 8 9 4 , 8 9 6 
d i c h r o i s m , 1 8 . 171 
d i c h r o m i d e , 1 8 . 5 8 7 
d i e l e c t r i c c o n s t a n t , 1 8 . 2 3 6 
d i f f u s i o n , 1 3 . 2 8 
d i h y d r i d e , 1 8 . 3 0 9 
d i m o l y b d i d e , 1 8 . 6 1 9 
d i o x i d e , 1 8 . 7 0 2 , 9 2 5 

INDEX 587 

I r o n d i p e n t i t a p h o s p h i d e , 8 . 8 5 6 
d i p e n t i t a s i l i c i d e , 6 . 2 0 0 
d i r e c t p r o c e s s , 1 2 . 6 3 5 
d i s e l e n i d e , 1 0 . 7 9 9 
d i s i l i c i d e , 6 . 2 0 1 
d i s t a n n i d e , 1 8 . 6 7 6 
d i s u l p h i d e , 1 4 . 1 9 9 , 2 0 2 

c o l l o i d a l , 1 4 . 2 0 8 
— p r e p a r a t i o n , 1 4 . 2 0 4 

d i s u l p h i t o t e t r a m m i n o c o b a l t a t o , 1 0 . 
3 1 7 

d i t r i t a n t i m o n i d e , 9 . 4 1 2 
d i t r i t a p h o s p h i d e , 8 . 8 5 7 
d i t r i t a r s e n i d e , 9 . 7 2 
d i t r i t a s i l i c i d e , 6 . 20O 
d i t u n g s t i d e , 1 3 . 6 2 9 
d o d e c a z i n c i d e , 1 3 . 5 4 4 
d o d e c i t a c a r b i d e , 5 . 8 9 7 
d u c t i l i t y , 1 3 . 6 7 
e a r t h , b l u e , 1 4 . 3 9 0 
e f f ec t c a r b o n c o n t e n t o n c o r r o s i o n , 1 3 . 

4 6 1 
v i b r a t i o n s , 1 3 . 8 4 

e l a s t i c a f t er - e f f ec t , 1 3 . 6 8 
h y s t e r e s i s , 1 3 . 6 8 

_ m o d u l u s , 1 3 . 3 5 
r e c o v e r y , 1 3 . 6 8 
s t r a i n , 1 3 . 6 8 

e l a s t i c i t y i n s h e a r , 1 3 . 7 6 
e l e c t r i c a l c o n d u c t i v i t y , 1 3 . 189 

p r o p e r t i e s , 1 3 . 189 
r e s i s t a n c e , 1 3 . 1 3 5 , 19O 

e l c c t r o a f f i n i t y , 1 3 . 2 2 1 
e l e c t r o c h e m i c a l s e r i e s , 1 3 . 2 1 2 

- — — e l e c t r o d e p o t e n t i a l , 1 3 . 2 0 5 
e l e c t r o d e p o s i t o d , 1 2 . 7 6 0 
e l e c t r o l y t i c v o l t e a c t i o n , 1 3 . 2 2 4 
e l e c t r o m o t i v e force , 1 3 . 2 1 3 
e lectronif i s t r u c t u r e , 1 3 . 4 9 6 
e l e c t r o n s a n d , 1 3 . 18O 
e l e c t r o s t e n o l y s i s , 1 3 . 2 2 8 
e m i s s i v i t y , 1 3 . 172 
e n d u r a n c e l i m i t , 1 3 . 87 
e n h a n c e d l i n e s , 1 3 . 1 7 6 
e n n e a c a r b o n y l , 5 . 9 6 0 
e n n e a d e c a z i n c i d e , 1 3 . 5 4 4 
e n n i t a s t a n n i d o , 1 3 . 5 7 6 
e n t r o p y , 1 3 . 162 
e p i d o t o , 6 . 7 2 2 
e t h e r s o l , 1 2 . 77O 
K t t i n g s h a u s e n e f fec t , 1 3 . 2 3 5 

N e r n s t e f fec t , 1 3 . 2 3 5 
e v a p o r a t i o n , r a t e of, 1 3 . 157 
e x t i n c t i o n coe f f i c i ent , 1 3 . 171 
e x t r a c t i o n , 1 2 . 58O 
F a r a d a y e f f ec t , 13- 1 7 3 
f a t i g u e , 1 3 . 6 7 , 88 
fireclay, a c t i o n , 1 3 . 3 6 4 
f l a m e s p e c t r u m , 1 3 . 173 
f l e x i b i l i t y , 1 3 . 71 
fluorides, 1 4 . 1 
f luor ine , a c t i o n of, 1 3 . 3 1 4 
f l u o s u l p h o n i c a c i d , a c t i o n , 1 3 . 3 2 7 
free e n e r g y , 1 3 . 1 6 2 
f r i c t i o n , 1 3 . 3 3 

i n t e r n a l , 1 8 . 2 8 
m o l e c u l a r , 1 3 . 2 8 

f r i c t i o n a l e l e c t r i c i t y , 1 8 . 189 
g a l l i u m a l l o y s , 1 3 . 5 5 7 
g a l v a n i z e d , 4 . 4 9 4 
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Iron germanium alloys, 13. 576 
glance, 8. 86O ; 12. 53O 
glass, action, 13. 364 
glycerol sol, 12. 77« 
gold alloys, 13. 540 
growth of cast , 13. 142 
gymnite , 3« 423 
Hal l effect, 18. 234 
hardness, 13. 14 

abrasive, 18. 26 
— — heat ionization, 13. 205 
— of fusion, 13. 157 
-- — • vaporization, 13. 158 

hel ium, action of, 13 . 297 
homiarsenide, 9. 72 
hemiboride, 5. 31 
hemiearbide, 5. 896 

— hemiceride, 13. 557 
hemichromido, 18. 587 
homimolybdido, 13. 619 
heminitride, 8. 133 
hemioxide, 13. 702 

-—•— hemipentaluminide, 13. 551 
_ -— hemipentasilicide, 13. 561 

hemipentoxide, 13. 926 
hemiphosphide, 8. 856 
hemiselenide, 10. 799 
hemisilicide, 6. 199 
homistannido, 13. 576 
hemitriphosphide, 8. 857 
hemitriselenide, 10. 799 
hemitrisilicide, 6. 200 
hemitristannido, 13. 576 
homitungstido, 13. 627 
heptazincide, 13. 544 
hexaboratodiiodide, 5. 141 
hexahydride, 13. 309 

•—— hexastannide, 13. 576 
- —— hoxitacarbide, 5. 896 

hexitaceride, 13. 558 
hexitaphosphide, 8. 855 
history, 12. 482 
hydrazine, action, 13. 342 

-— hydrazoic acid, action, 13. 342 
hydride, 13. 309 
hydriodic acid, action of, 13. 314 
hydrobromic acid, action of, 13. 314 
hydrocarbons, action, 13. 354 
hydrochloric acid, action of, 13. 314 

——— hydrofluoric acid, action of, 13. 314 
hydrogen, action of, 13. 297 

chloride, action of, 13. 314 
dioxide, act ion of, 18. 313 
fluoride, act ion of, 13. 314 
overvoltage, 13. 223 
selenide, action, 18. 336 
siilphide, act ion, 13. 326 
telluride, action, 18. 336 

hydrosol, 12. 769 
hydroxides of metal , act ion, 18. 365, 

366, 367 
hypochlorous acid, act ion, 18. 321 
hypophosphate , 8. 939 
hysteresis loss, 18. 259 

(magnetic), 18. 259 
imides, action, 18. 342 
impact strains, effect on corrosion, 13. 

466 
tes t , 13. 78 

i n d e x of refraction, 13. 170 

Iron ingot, 12. 7IO 
• intermetallic compounds, 13. 526 

internal friction, 18. 28 
pressure, 13. 27 

iodic acid, act ion, 13. 321 
iodides, 14. 127 

— — iodine, act ion of, 18. 314 
— ionization energy, 13 . 205 
._ — iridium alloy, 15. 750 

isotopes, 13 . 496 
Joule effect, 13. 278 
Kerr effect, 18. 173 
knebelite , 6. 908 
knobbled .charcoal, 12. 709 
lag, 13. 68 
lanthanum alloy, 13. 557 

__ — lead al loys , 13. 579 
hydroxysulphatarsenate , 9. 334 
potass ium nitrite, 8. 501 

I*educ effect, 13. 236 
l imit of proportion, 13. 68 

restitution, 13 . 68 
liquor, 14. 386 

— l i thium nitride, action, 13. 342 
luminescence spectrum, 13. 176 
magnesia spinel, 5. 154, 297 

-- magnesium alloy, 13. 543 
zinc al loys, 13. 545 

magnet ic hardness, 13. 259 
-- -— properties, 13. 135, 244 
— _ viscosity, 13. 259 
—— magnetostrict ion, 13. 278 

manganese alloy, 13. 644 
- — aluminium alloys, 13. 667 

carbide, 13. 648 
chromium-nickel a l loys , 15. 330 

— copper al loys, 13. 666 . 
molybdenum al loys, 13. 668 

— tritasilicide, 6. 199 
—— - tungsten al loys, 13. 668 

uranium alloys, 13 . 668 
vanadium al loys, 13. 668 

manganiferous ores, 12. 15O 
Matteucci effect, 13. 278 

— mechanical properties, 13. 1, 34 
molting point , 13. 155 

-- - mercury al loys, 13. 545 
_ .— t in al loys, 13. 579 

metal act ion, 13. 364 
salts , action, 13. 

37O, 371 
meteoric, 15. 260 

cubic, 15. 261 
octahedral, 15. 

367, 368, 369, 

261 
methane, action, 13. 353 
microstructure, 12. 791 
mirrors, 12. 769 
modulus of transverse elasticity, 13. 76 
molecular friction, 13. 28 
molybdenum alloy, 18. 617 

carbide, 13. 619 
manganese-nickel a l loys , 15. 330 
tritacarbide, 13 . 620 
tungsten al loys, 18. 643 
vanadium al loys , 13. 626 

molybdide, 13. 618 
monantimonide, 9. 412 
monarsenide, 9. 72 
monoboride, 5. 3 0 . 
monophosphide, 8. 857 
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Iron monoselenide, 10. 799 

monosilicide, 6. 200 • 13. 561 
monoxide, 13. 702 
naphthalene sol, 12. 77O 
natrolite, 6. 653 
neutronB and, 13. 180 
nickel alloys, 15. 255, 565 

aluminium-copper alloys, 15. 314 
• beryIlium alloys, 15. 313 

boron alloys, 15. 314 
chromium alloys, 15. 316 

aluminium alloys, 15. 328 
beryllium alloys, 15. 327 
manganese alloys, 15. 338 
molybdenum-copper alloys, 

330 
silicon alloys, 15. 328 
vanadium alloys, 15. 328 

— cobalt alloys, 15. 338 
manganese alloys, 15. 338 

— titanium alloys, 15. 339 
manganese alloys, 15. 330 

copper alloys, 15. 330 
phosphide, 8. 860 
pyrites, 15. 444 
silver alloys, 15. 313 
tantalum alloys, 15. 315 
tin-copper alloys, 15. 314 
titanium alloys, 15. 315 
vanadium alloys, 15. 315 

nitrates, 14. 375 
nitric acid, action, 13. 342 

oxide, action, 13. 342 
nitrogen, action, 13. 336 

peroxide, action, 13. 342 
nitrosopentadecacarbonyl, 5. 960 
nitrosyl chloride, action. 13. 342 
nitrous oxide, action, 13. 342 

— nomenclature, 12. 707 
Noric, 12. 499 
normal potentials Fe->-Fe" 

Fe"->Fo-, 13. 208 
Ke^lTe , 13. 210 

occurrence, 12. 520 
octitacarbide, 5. 894 
olivine, 12. 530 
optical properties, 13. 169 
ore, calcarious, 14. 355 

pitchy, 9. 227 
sparry, 14. 355 

13. 207 

spathic, 14. 355 
titaniferous, 7. 2 

ores, 12. 15O 
electric smelting, 12. 598 

organic compounds, action, 13. 
359, 360, 361, 362, 363 

358, 

osmium alloys, 15. 697 
overstrain, 13. 68 
oxide, black, 18. 736 

magnetic, 18. 731 
oxides of metals, action, 13. 364, 367 

reduction, 12. 618 
oxygen, action of, 13. 309 
oxygen-carbon, 12. 621 

• hydrogen system, 12. 630 
hydrogen system, 12. 619 
overvoltage, 13. 224 

ozone, action of, 18. 312 
palladium alloys, 15. 650 
passive, 13. 499 

Iron passivity, 13. 498 
Peltier effect, 13. 233 
pentacarbonyl, 5. 958 
pentahemiboride, 5. 31 
pentaiodide, 14. 134 
pentastannide, 13. 576 
pentitacarbide, 5. 896 
pentitadicoride, 13. 557 
pentitadinitride, 8. 133 
pentitahexastannide, 13. 576 
pentitazincide, 13. 544 

— perchloric acid, action, 13. 321 
periodic dissolution, 13. 515 
permanent set, 13. 68 
permeability (magnetic), 13. 263 

to gas, 18. 4 
- — peroxide, 13. 925 

phosphide, 8. 853 
phosphoric acid, action, 13. 350 
phosphorus action, 13. 347 

compounds, action, 13. 350 
••- • —- • silicon alloys, 13. 571 
- photoelectric effect, 13. 181 

photophoresis, 13. 182 
photovoltaic effect, 13. 205 
physiological, action, 13. 375 
pig, 12. 596 

cnill cast, 12. 596 
_ _ _ grey, 12. 596 

machine cast, 12. 596 
mottled, 12. 596 
Band cast, 12. 596 
white, 12. 596 

plastic flow, 13. 32 
strain, 13. 68 

plasticity, 13. 32 
platinic. 16. 6 
platinum-chromium alloys, 16. 219 

cobalt alloys, 16. 219 
_ copper alloy, 16. 219 

gold alloys, 16. 219 
manganese alloys, 16. 219 
nickel alloys, 16. 22O 
silver alloys, 16. 219 

Poissan's ratio, 13. 74 
polarization, 13. 226 
Pole effect, 13. 176 
porosity, 13. 4 
positive ioxis and, 13. 180 
potassamide, action, 13. 342 
potassium alloys, 13. 526 

antimonide, 9.413 
barium nitrite, 8. 5Ol 

— chlorate, action, 13. 321 
- _ _ — _ _ diselenide, 10. 800 
— porchlorate, action, 13. 321 
— peroxide, action of, 13. 313 

persulphate, action, 13. 335 
psilomelanes, 12. 266 
purified, 12. 757 
pyrites, 12. 530 
pyrophoric, 12. 768 
radioactivity, 18. 181 
radiodetector, 13. 233 
rate of solidification, 12. 721 
a-rays and, 18. 180 
0-rays and, 13. 180 
y-rays and, 13. 180 
X-rays, 13. 179 

spectra, 13. 178 
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Iron, r eac t ions of ana ly t i ca l in te res t , 13 . 371 
recovery , 13 . 68 
reflecting power, 13 . 171 

— refract ion equ iva len t s , 13 . 171 
re luc t iv i ty , 13. 259 
res idual r ay s , 13 . 176 
r h o d i u m al loys, 15 . 565 
r igidi ty , 18. 74 
ru s t , 13 . 890 
rus t ing effect ac id i ty , 13 . 436 

ae ra t ion , 18. 421 
H*-ion c o n e , 18 . 436 
oxygen , 13 . 427 

r u t h e n i u m al loys, 15. 5IO 
scale, 13 . 734 
Scy th ian , 12. 499 
selenic acid , ac t ion , 18 . 335 
se lenium, ac t ion , 18. 335 

___ monobromide , ac t ion , 13 . 336 
— monoehlor ide , ac t ion , 13 . 336 

oxybromide , ac t ion , 13 . 336 
sensi t iveness of s p e c t r u m , 13 . 176 
series spec t ra , 18. 177 
sesquicarbide , 5. 894 
sesquioxide, 13 . 775 
sesquiphosphide , 8. 857 
shear ing s t ress , 13 . 72 

- — shock t e s t , 18. 78 
si l icates, 6. 905 

of me ta l s , ac t ion , 13 . 364 
silicide, 18. 561 
silicon, ac t ion , 13 . 364 

al loys, 18. 658 
t e t rach lor ide , ac t ion , 18. 364 

si lver a l loys , I S . 359, 539 
copper a l loys , 18 . 540 
n i t r a t e , ac t ion , 13- 346 
selenide, 10. 80O 

s in ter , 9. 227 ; 12. 530 ; 13 . 889 
arsenical , 9. 227 

sodamide , ac t ion , 13 . 342 
Bodium al loys, 13 . 526 

azide, ac t ion , 13 . 342 
dioxide , ac t ion of, 18. 313 
hypochlor i te , ac t ion , 13 . 321 

—___ pe r su lpha te , ac t ion , 13. 335 
sil icate ac t ion , 13 . 364 
su lph ide ac t ion , 13 . 326 
th iosu lpha te , ac t ion , 18. 335 
x a n t h a t e , ac t ion , 18. 326 

solar s p e c t r u m , 13 . 176 
solubi l i ty of hydrogen , 1. 305, 306 
solu t ion pressure , 18. 221 
s p a r k s p e c t r u m , 13 . 174 
specific cohesion, 13 . 27 

g r av i t y , 18. 1 
h e a t , 18. 150 
vo lume , 18. 11 

speo t rum-arc , 13 . 175 
flame, 18. 173 
luminescence, 13 . 176 
sensi t iveness of, 1 3 . 176 
solar, 13 . 176 
spa rk , 13 . 174 
u l t ra - red , 18. 176 
ul t ra-viole t , 13 . 176 

spinel , 4. 251 ; 5 . 54 
spongy , 12. 635, 767 
s t a n n i c chlor ide, ac t ion , 13 . 364 
s t a n n i d e , I S . 576 

I r o n s t a r k effect, 18. 176 
s t a r v a t i o n , 18 . 376 
s te l la r spec t ra , 13 . 177 
s t r o n t i u m al loys, 18. 541 
subca rb ide , 5 . 896 
subsu lph ides , 14. 138 
su lphides , 14. 136, 199 
su lphur , ac t ion , 18. 32 

dioxide , ac t ion , 18 . 327 
monoehlor ide , ac t ion , 18. 327 

su lphur ic ac id , ac t ion of, 13 . 328 
su lphu rous acid, ac t ion , 18 . 327 
su lphu ry l chlor ide, ac t ion , I S . 328 

fluoride, ac t ion , 18. 327 
surface tens ion , 13 . 27 
Swedish, 12. 708 

— — syn the t i c , 12. 635 
t a n t a l u m al loy, 18. 585 
t a rn i sh ing in air , 18 . 451 
t e l lu r ium, ac t ion , 18. 335 
tensi le s t r a in s , effect on corrosion, 18. 

465 
s t r e n g t h , 13. 35 

t e t r a c a r b o n y l , 5. 96O 
t e t r apen t i t a r s en ide , 9. 73 
t e t ra r sen ide , 9. 73 
t e t r a t r i a n t i m o n i d e , 9. 412 
t e t r a t r i t a p h o s p h i d e , 8. 857 
t e t r i t aca rb ide , 5 . 894, 895 

— te t r i t a lumin ide , 13 . 550 
t e t r i t an i t r i de , 8. 133 
t e t r i t a p e n t a s t a n n i d e , 18 . 576 
t e t r i t aphosph ide , 8. 855 
t e t r i t a s t a n n i d e , 18. 576 
t e t r i t ox ide , 13 . 702 
t e t rox ide , 13 . 702, 936 
t h a l l i u m al loys, 18. 557 
t h e r m a l changes d u r i n g t r ans fo rma

t ions , 13 . 159 
l imi t , 13 . 68 

— proper t i e s , IS . 130 
the rmoelec t r i c force, 1 3 . 229 
t h i n f i laments , 12. 769 
t h i o c a r b o n a t e h e x a m m i n e , 6. 129 

— t h i o h y p o p h o s p h a t e , 8. 1064 
th iony l chlor ide, ac t ion , 13 . 328 
T h o m s o n effect, 13 . 173, 234 
t i n a l loys , 18. 576 

b i s m u t h al loys , 13 . 579 
t i t a n i u m al loys, 18. 571 

fluoride, ac t ion , 18. 364 
- _ n i t r ide , ac t ion , 1 3 . 34O 

te t rach lor ide , ac t ion , 18. 364 
v a n a d i u m al loys, 13 . 585 

tors ion modu lus , 18 . 74 
tors ional s t r a in , effect on corrosion, 13 . 

465 
s t ress , 13 . 72 

— tourmal ines , 6. 741 ; 12. 530 
t r ans fo rma t ion po in t s , 18. 158 

h e a t of, 13 . 159 
t h e r m a l changes du r ing , 1 3 . 159 

t r a n s p o r t n u m b e r , 18. 206 
t r ansve r se s t r eng th , 18. 71 
t r i a lumin ide , 18 . 55O 
t r i amidod iphospha t e , 8. 712 
t r i an t imon ide , 9. 412 
t r iboelectr io effect, 18. 205 
t r iboelec t r ic i ty , 18 . 189 
t r i ca rb ide , 5 . 894 
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I r o n t r i o x i d e , 1 3 . 7 0 2 , 9 2 9 , 9 3 0 

t r i s i l i c i d e , 6 . 2Ol 
t r i t a c a r b i d e , 5 . 8 9 4 , 8 9 6 
t r i t a d e o a z i n c i d e , 1 8 . 5 4 4 
t r i t a d i a l u m i n i d e , 1 8 . 55O 
t r i t a d i m o l y b d i d e , 1 3 . 6 1 8 , 6 1 9 
t r i t a d i n i t r i d e , 8 . 1 3 4 
t r i t a d i s i l i c i d e , 0 . 2 0 0 ; 1 3 . 5 6 0 
t r i t a d i t u n g s t i d e , 1 3 . 6 2 8 
t r i t a d i z i r c o n i d e , 1 3 . 5 7 4 
t r i t a p h o s p h i d e , 8 . 8 5 6 
t r i t a r s e n i d e , 9 . 7 2 
t r i t a s i l i c i d e , 6 . 199 ; 1 3 . 5 6 0 
t r i t a s t a n n i d e , 1 3 . 5 7 6 
t r i t a t e t r a s e l e x i i d e , 1 0 . 7 9 9 , 8 0 0 
t r i t a t e t r a s t a n n i d e , 1 8 . 5 7 6 
t r i t a t e t r o x i d e , 1 3 . 7 3 2 
t r i t a t u n g s t i d e , 1 3 . 6 2 8 
t r i t a z i n c i d e , 1 3 . 5 4 4 
t r i t e t r i t a p h o s p h i d e , 8 . 8 5 6 
t r i t e t r i t a s i l i c i d e , 6 . 2 0 0 
t r i t o x i d e , 1 3 . 7 0 2 
t r i z i n c i d e , 1 8 . 5 4 4 
t u n g s t e n a l l o y , 1 3 . 6 2 6 

c a r b i d e , 1 3 . 6 2 9 
p h o s p h i d e , 8 . 8 5 0 
s i l i c o n a l l o y s , 1 3 . 6 4 3 
t r i t a c a r b i d e , 1 3 . 6 2 9 
v a n a d i u m a l l o y s , 1 3 . 6 2 6 

u l t i m a t e r a y s , 1 3 . 176 
u l t r a - r e d s p e c t r u m , 1 3 . 176 
u l t r a - v i o l e t s p e c t r u m , 1 3 . 1 7 6 
u r a n a t e , 1 2 . 6 4 
u r a n i u m a l l o y s , 1 3 . 6 4 3 

c a l c i u m t i t a n o c o l u m b a t e , 9 . 9 0 5 
d e u t e r o t e t r a c o l u m b a t e , 9 . 9 0 5 
m e t a e o l u m b a t e , 9 . 9 0 5 

v a l e n c y , 1 3 . 4 9 4 
v a n a d a t e s , 9 . 79O 
v a n a d i d e s , 9 . 7 3 3 
v a n a d i u m , 1 . 5 2 0 

a l l o y s , 1 3 . 5 7 9 
c h r o m i u m - m o l y b d e n u m a l l o y s , 

1 3 . 6 2 6 
v a n a d y l t r i c h l o r i d e , a c t i o n , 1 3 . 3 5 3 
v a p o u r p r e s s u r e , 1 8 . 157 
v e l o c i t y s o u n d i n , 1 3 . 3 4 
v i b r a t i o n f r e q u e n c y , 1 3 . 181 
V i l l ar i r e v e r s a l , 1 3 . 2 7 5 
v i s c o s i t y , 1 3 . 2 8 
v o l a t i l i z a t i o n , 1 3 . 157 
v o l t a e f f ec t , 1 3 . 2 0 5 
w a t e r , a c t i o n of, 1 3 . 3 1 2 ; see C o r r o s i o n 

of i r o n 
w h i t e p y r i t e s , 1 2 . 5 3 1 
W i e d e m a n n ' s e f f ec t , 1 3 . 2 7 8 
w r o u g h t , 1 2 . 6 3 4 , 7 0 9 
X - r a d i o g r a m , 1 . 6 4 2 
Z e e m a n e f f ec t , 1 3 . 1 7 6 
z i n c a l l o y s , 1 8 . 5 4 3 

m e r c u r y s y s t e m , 1 8 . 5 4 8 
s p a r , 4 . 6 4 3 ; 1 4 . 3 5 9 

z i r c o n i u m , 7 . 117 
a l l o y , 1 3 . 5 7 4 

z o i s i t e , 6 . 7 2 0 
I r o n a c , 1 3 . 5 5 9 
I r o n s t o n e b r o w n , 1 3 . 8 8 6 

c l a y , 1 3 . 8 8 6 
—-— c h i n a , 6 . 5 1 5 
• c l a y , 1 8 . 7 7 5 ; 1 4 . 3 5 5 

I r o n s t o n e c l a y j a s p e r y , 1 3 . 7 7 5 
o o l i t i c , 1 8 . 8 8 6 

I r r e v e r s i b l e c e l l s , 1 . 1022 
c o l l o i d , 1 . 7 7 1 
p r o c e s s e s , 1 . 7 1 7 
s t e e l s , 1 5 . 2 6 4 

I r v i n g i t e , 2 . 4 2 5 ; 6 . 6 0 6 
I s a a c of H o l l a n d , 1 . 4 8 
I s e r i n , 7 . 5 6 
I s e r i n e , 1 . 2 
I s e r i t e , 7 . 3 0 
I s h i k a w a i t e , 5 . 616 ; 9 . 8 3 9 , 8 6 6 
I s l a n d ' s f u r n a c e , 8 . 3 7 6 
I s o b u t y l a c e t a t e a n d h y d r o g e n , 1 . 3 0 4 
I s o - c i n c h o n i d i n e c h i o r o p l a t i n a t e , 1 6 . 3 1 3 
I s o c l a s e , 3 . 6 2 3 , 9 0 2 ; 8 . 7 3 3 
I s o d i m o r p h i s m , 1 . 6 6 4 
I s o e l e c t r i c c o m p o u n d s , 4 . 2 0 1 
I s o g o n i s m , 1 . 6 6 3 
I s o h y d r o b o r o d o d e c a t u n g s t i c a c i d , 5 . 1 0 9 
I s o h y d r o s i l i c o d o d o c a t u n g s t i c a c i d , 6 . 8 9 2 
I s o m e r i d e s d y n a m i c , 1 0 . 4 9 
I s o m e r i s m , 5 . 721 

a n d h e a t of r e a c t i o n , 1 . 7 0 0 
r e f r a c t i v e i n d e x , 1 . 6 8 5 

I s o - m o n o s u l p h o n i c a c i d , 8 . 6 7 9 
I s o m o r p h i s m , 1 . 6 5 1 

a n d a t o m i c w e i g h t s , 1 . 6 6 8 
c l e a v a g e , 1 . 6 5 7 
c o r r o s i o n f igures , 1 . 6 5 8 
e l a s t i c c o n s t a n t s , 1. 6 5 7 
h a r d n e s s , 1 . 6 5 7 
m a g n e t i c p r o p e r t i e s , 1 . 6 5 8 
o p t i c a l p r o p e r t i e s , 1. 6 5 8 
specific- g r a v i t y , 1 . 6 5 7 
t h e r m a l c o n d u c t i v i t y , 1 . 6 5 8 

e x p a n s i o n , 1 . 6 5 8 
M i t s c h e r l i c h ' s l a w , 1 . 6 5 1 , 6 5 2 

I s o m o r p h o u s m i x t u r e s , 1 . 6 5 8 
I s o p o l y a c i d s , 6 . 8 6 7 
I s o p o l y v a n a d i c a c i d , 9 . 7 9 4 
l s o p r o p y l ( d i ) s t a n n i c c^hloride, 7. 4 4 6 

s t a n n i c b r o m i d e , 7 . 4 5 5 
. c h l o r i d e , 7. 4 4 6 

s t a n n o n i c a c i d , 7. 4 1 0 
I s o q u i n i n e c h i o r o p l a t i n a t e , 1 6 . 3 1 3 

c h i o r o p l a t i n a t e , 1 6 . 3 1 3 
I s o - q u i n o l i n i u m b r o m o p l a t i n a t e , 1 6 . 3 7 6 
I s o s t e r i c c o m p o u n d s , 4 . 2 0 0 
I s o t a c h i o l , 6. 9 5 1 
I s o t h e r m a l c o m p r e s s i o n g a s e s , 1 . 8 6 3 

e l e c t r i c i t y , 1. 8 2 0 
e x p a n s i o n g a s e s , 1 . 8 6 3 

I s o t o n i c s o l u t i o n s , 1 . 5 3 9 
I s o t o p i c e l e m e n t s , 4 . 5 0 , 1 3 0 
I s o t o p i s m , 4 . 131 
I s o t o p y , 4 . 13O 

p s e u d o - , 4 . 1 9 3 
I s o t r o p i c c r y s t a l s , 1. 6 1 0 

s o l i d s , 1 . 8 2 0 
I s o t u n g s t i c a c i d , 1 1 . 7 6 4 
I t a b i r i t e , 1 3 . 7 7 5 
I t a b i r y t e , 1 3 . 7 7 5 
I t a c o l u m i t e , 6 . 1 4 0 
I t t n e r i t e , 6 . 5 8 4 
I v a a r i t e , 6 . 8 4 6 ; 7 . 3 
I v i g l i t e , 6 . 6 0 6 
I v o r y b l a c k , 5 . 75O 
I x i o l i t e , 9 . 8 3 9 , 9 0 9 
I x i o n l i t e , 9 . 9 0 9 
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J 

Jacinta la bella, 6. 715 
Jacinth, 7. 98 
Jack-o'-lanterns, 8. 803 
Jacksonite, 6. 718 
Jacobsite, 12. 149 ; 13. 933 
Jacoby metal , 7. 362 
Jacupirangite, 7. 124 
Jade, 6. 405, 4/55, 694 

de Saussure, 6. 694 
Swiss, 6. 694 
tenace, 6. 694 

Jadeite , 6. 405, 643 
Jaipurito, 14. 424, 750 
Jalpaito, 8. 300, 447 
Jamesonite , 7. 491 ; 9. 343, 547 
Janosite, 12. 530 ; 14. 303, 307 
Japanese red, 13. 782 
Jargon, 7. 18, 100 

de Ceylon, 7. 98 
Jargonia, 7. 99 
Jargonium, 7. 99 
Jarosite, 12. 530 ; 14. 328, 343, 344 
Jasper, 6. 140, 515 

Egypt ian, 6. 140 
Jaspery clay ironstone, 13. 775 
Jaspohamatite , 13. 775 
Jaime brilliant, 4. 593 

de baryte, 11. 273 
cadmium, 4. 593 
strontiane, 11. 271 
z i n c > i i . 278 

Jefferisite, 6. 609 
Jeffersonito, 6. 390, 916 ; 12. 149 
Jelletite, 6. 921 
Jenite . 6. 918 
Jenkinsite, 6. 423 
Jeremejeffite, 5. 100 
Jeremejewite, 5. 4, 155 
Jeromite, 10. 792 
Jevreinovite, 6. 726 
Jeypoorite, 14. 750 
Jezekite, 5. 370 
Jig, 3 . 22 
Jigging of ores, 3 . 22 
Joaquinite, 6. 843 
Joeseite, 9. 589 
Jobannito, 12. 5, 106 
Johnsonite , 7. 491 
Jobnstonite , 7. 793 
Johnstrupite, 5. 513 ; 6. 844 ; 7. 3, 100 
Jollyite, 6. 908 ; 12. 530 
Jordanite, 9. 4, 298, 299 
Jordisite, 11. 488 
Jordiste, 11. 640 
Jordonito, 7. 491 
Joseito, 11. 2 
Joseito, 10. 694 ; 11. 60 
Josopliinite, 12. 53O ; 15. 5, 256 
Jossaite, 11. 125 
Jossoite, 11. 304 
Joule, 1. 693 

Kelvin eifect, 1. 864, 866 
Thomson effect, 1. 864, 866 

Joule's law, 1. 864 
rule, 1. 805 

Juan bianco, 12. 149 
Juddite , 12. 149 

I N D E X 
Judex ul t imus, 9. 341 
Judgements , influence temperament on, 3. 

526 
Julianite, 9. 4, 291 
Julienite, 14. 424, 826 
Junck6rite, 14. 355 
Junonium, 4. 404 ; 5. 504 
Jurinite, 7. 2 
Jurupaite, 6. 420 
Jval , 3 . 296 
Jval i ta , 3 . 296 

K 

K-radiations, 4. 36 
Kammererite , 6. 622 ; 15. 9 
Kiirarfvetite, 5. 523 
Kaersutite , 6. 821, 823 
Kainite , 2. 430, 657 ; 4. 252, 343 ; 7. 896 
Kakochlor, 12. 266 
Kakoxen , 12. 530 
Kakoxene , 8. 733 
Kalaite , 5. 155 
Kalbaite , 6. 742 
Kalgoorlite, 3. 494 ; 11. 2, 53 
Kaliborite, 5. 4, 99 
Kali carbonicum e tartan, 2. 714 

magnesia, 2. 660 
Kalinito, 2. 657 ; 5. 154, 342 
Kaliophilito, 6. 571 
Kaliophilites hydrated, 6. 574 
Kaliphite, 18. 886 
KaIk flusssaurer, 2. 3 
Kalklabrador, 6. 763 
Kalkmilch, 3. 676 
Kalkowskito, 7. 6O 
Kalkschaum, 3. 822 
Kalkwasser, 3 . 676 
Kallais, 5. 362 
Kall ihte, 9. 696 ; 15. 5 
Kallochrom, 11. 29O 
Kaluszite, 3 . 623, 808 
Kamacito, 12. 528 ; 15. 26O 
Kamasite , 12. 53O 
Kammkies , 14. 218 
Kampyl i te , 7. 491 
Kanaka, 1. 22 
Kancelstein, 6. 715 
Kaneite , 2. 149 
Kane's salt, 4. 788 

theory mercury-nitrogen compounds, 
4 . 785 

Kaolin, 6. 467 
a-, 6. 47O 
P-, 6. 470 
S-, 6. 470 
y-, 6. 470 

Kaolinic acid, 6. 474, 569 
Kaolinite, 6. 467, 476 
Kaolinization, 6. 468 
Kapnik felspar, 6. 896 
Kapnikite, 6. 896 
Kapnite , 4. 643 
Kara, 2. 711 
Karelinite, 9. 699 
Karinthine, 0. 821 
Karpholite, 6. 90O 
Karstenite, 2. 430 ; 8. 761 
Karyinite, 4. 252 ; 7. 491 
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Karynite , 9. 222 
Kasol i te , 7. 491 ; 12. 5 
Kast ira, 7. 277 
Katabol ic metabol ism, 6. 11 
Kataphoresis , 3 . 541 
Katungi te , 6. 342 
Katzenauge , 6. 139 
Katzensilber, 6. 604 
Keat ingite , 6. 898 
Keeleyi te , 9. 549 
Keene's al loy, 15. 210 

cement , 3 . 776 
Keffekil tartarorum, 6. 921 
Keffekill, 6. 427 
Keffeklite, 6. 921 
Kehoeite , 5. 371 
Keifun, 4. 799 
Kei lhauite , 5. 513 ; 6. 840 ; 7. 3, 896 
Kel ley, E . , 1. 48 
Ke lp ash, 2 . 437 

char, 5. 750 
Kelvin's equation, 1. 1038 

rule, 1. 1037 
Kempito , 12. 149, 357, 378 
Kenot ime, 5. 527 
Kentrolite , 6. 889 ; 7. 491 ; 12. 149 
Keott ig i te , 9. 5 
Kopler Johann, 1. 47 
Keramohalito, 5. 154, 333 ; 12. 149, 424 
Keramyl , 6. 945 
Kerargyrito, 3 . 300, 39O 
Kcrasine, 7. 739, 852 
Kermes , 9- 513, 577 

mineral, 9. 448, 513 
vegetable , 2. 513 

Kermesite , 9. 343, 577 
Kerrite, 6. 609, 619, 622 
Kerstenite , 7. 491 ; 9. 76 : 10. 697, 873 
Kertsehenite , a-, 14. 391 

/S-, 14. 391 
Kerzinite, 14. 424 ; 15. 5 
Keweenaurite , 9. 81 
Koweenawite , 9. 64 ; 14. 424 
Kharpara, 4. 401 
Kharsivan, 9. 40 
Khespet , 7. 277 
Kibdelophane, 7. 2, 57 ; 12- 53O 
Kidney ore, 12. 530 ; 13. 775 
Kies , 14. 199 
Kieselguhr, 6. 142, 289 
Kieselkupfer, 6. 343 
Kieselmalacli ite, 6. 343 
Kiese lmangan, 6. 896 
Kieselzinkerz, 6. 442 
Kieselzinkspath, 6. 442 
Kieserite, 2. 4 3 0 ; 4. 252, 321, 3 2 2 ; 7. 

896 
Kilbriokenite, 7. 491 ; 9. 546 
Kilbruckenite, 9. 343 
Kil lenite, 6. 619 
Kil l inite, 6. 643 
Kilmacooite , 7. 797 
Ki ln charcoal, 5 . 748 
Kilogram-calorie, 1. 699 
Kimitotanta late , 9. 909 
Kinet ic energy, 1. 696 

of gases, 1. 744 
theory and Avogadro's hypothes is , 1. 

748 
Charles' law, 1. 747 

VOL. XVl. 
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Kinet ic theory and Dalton's law, partial 
pressures, 1. 744 

— diffusion, 1. 744 
solution, 1. 524, 528 

a toms , 1. 782 
gases , 1. 742 

and Boyle's law, 1. 743 
history, 1. 767 

— liquids, 1. 840 
molecules, 1. 765 
of Henry's law, 1. 531 
solids, 1. 819 

King's blue, 14. 519 
Kirchhoff's equation, 1. 702 
Kirk narduban, 12. 853 
Kirwanite , 6. 821 
Kis , 14. 199 
Kischt imite , 5. 522 
Kischtim-parisite, 5. 522 
Kish , 12. 80O, 859 
Kiss ' wet-process silver, 3 . 306 
Kjerulfine, 4. 388 
Klaprothite , 3 . 274 ; 5. 37O ; 9. 589, 691 
Klaprothium, 4. 404 ; 12. 1 
Klaprotholite, 3 . 7 ; 9. 691 
Kleinite , 4. 697 
Klein's solution, 5. HO 
Klement i te , 6. 623 
Kliachite , 5. 275 
a-kliachite, 5. 275 
Klinophaite , 4. 252 
Klipstoinite, 6. 897 
Kljakito, 5. 275 
Klockmann, 10. 771 
Klyphi te , 6. 816 
Knal l glaser, 6. 530 
Knallplatino, 16. 336 
Knebelito, 6. 908 ; 12. 149 

iron, 6. 908 
Knebet i te , 12. 530 
Knopite , 5. 513 ; 7. 3, 52 
Knowledge , empirical, 1. 8 

scientific, 1. 8 
Kobald, 14. 419 
Kobalt , 14. 419 
Kobaltarsenikies, 9. 309 
Kobaltbleierz, 10. 787 
Kobaltfahlerz, 9. 291 
Kobaltwismuthfahlerz, 9. 291 
Kobell i te , 7. 491 ; 9. 343, 589, 693 
Kobel t , 14. 419 
Kobold , 14. 419 
Koboldbluthe, 9. 228 
Koboldin, 14. 757 
Kobol t , 14. 419 
Koboltblomma, 9. 228 
Kobolterz, 9. 308 
Koboltglantz, 9. 76 
Koboltkies , 9. 308 
Kobol tmalm, 9. 76, 308 
Kochelite , 5. 517 ; 9. 839, 904 ; 12. 6 
Kochite , 6. 454 
Kodol i te , 2 . 2 
Koechlinite, 11 . 570 
Kolbingite, 6. 845 
Koelt igite , 14. 424 
Koenenite , 2. 431 
Konigwasser, 8. 618 
Kott ig i te , 9. 18O, 181 ; 15. 9 
Koh-i-noor, 5. 711 

2 Q 
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KoM, 9. 341 
Kohlenschwefelwasserstoffsaure, 6. 119 
Kohlenstoffcalcium, 5. 856 
Kohlenstoffkalium, 5. 847 
Kohlrausch's conductivity equation, 1. 987 

law, 1. 987 
law, 1. 979 

Kohol , 9. 339 
Kokscharoffite, 6. 821 
KoIm, 12. 6 
Kolophonite , 6. 921 
Kolovratite, 9. 791 
Konel , 15. 343 
Kongsborgite, 4. 1024 
Konichalcjito, 3 . 623 
Koninckite , 12. 530 ; 14. 4Ol 
Konstrast in, 7. 121 
Koppar-lazur, 14. 189 
Koppite , 5. 519 ; 9. 839, 904 
Korginite, 9. 222 
Kornelite, 12. 530 ; 14. 303, 308 
Kornerupino, 6. 812 
Korynite , 9. 343 
Kosmium, 5. 504 
Kossel 's hypothesis valency, 4. 183 
Kotschubeito, 6. 622 
Kowalsky and Moscicky's furnace, 8. 375 
Krablito, 6. 663 
Kraflite, 6. 663 
Kraurite, 8. 733 ; 12. 530 ; 14. 407 
Krausite, 12. 530 ; 14. 34O 
Kreittonnite , 5. 296 
Kromersite, 2. 15 ; 12. 53O 
Krennorite, 3. 494 ; 11. 2, 46 
Kretizbergito, 12. 5 3 0 ; 14. 411 
Kreuzkristalle, 6. 766 
Kreuzstcm, 6. 766 
Krisoberil, 5. 294 
Krisurigite, 4. 639 
Kroeberite, 14. 136 
KrShnkite, 3. 256, 257 
Krokalite, 6. 573 
Krugite , 2. 430, 657 ; 3 . 623 ; 4. 252, 344 ; 

7. 896 
Kryolite , 5. 304 
Kryol i th , 5. 304 
Kryptol , 5. 833 
Krypton, 7. 889 

• atomic weight , 7. 947 
— — electronic structure, 7. 949 
— — history, 7. 890 

hydrate , 7. 943 
isotopes, 7. 948 
occurrence, 7. 892 
preparation, 7. 902 
properties, chemical, 7. 941 

physical , 7. 906 
Ktype i te , 8. 815 
Kubizite , 6. 644 
Kuboid, 6. 644 
Kuboizite , 6. 729 
Kuhnite , 9. 221 
KuId, 3. 296 
Kunckel , J. , 1. 52 
Kunhe im metal , 5. 610 
Kunzi te , 2. 425 ; 6. 640 
Kupaphrite , 9. 161 
Kupferacetylen, 5. 853 
Kupferantimonglanz, 9. 536 
Kupferblau, 6. 343 

Kupferglanz, 3 . 210 
prismatoidischer, 9. 550 

Kupferglas, 3 . 210, 22O 
Kupferglaserz, 3 . 2IO 
Kupferglimmer, 9. 162 
Kupfergriin, 6. 343 
Kupferkis, 14. 183 
Kupferlasur, 3 . 274 
Kupfer-lazul, 14. 189 
Kupfernickel, 9. 80 ; 15. 1, 5 
Kupferpeckerz, 6. 343 
Kupferphyll ito, 9. 162 
Kupferschaum, 9. 161 
Kupferschwarzo, 3 . 131 
Kupfersmaragd, 6. 342 
Kupferwismutherz, 9. 690 
Kupferwismuthglanz, 9. 69O 
Kupfferite, 6. 396 
Kuphite , 6. 574 
Kuphonspars, 6. 574 
Kuprite , 7. 349 
Kutnohorite , 4. 371 ; 12. 149, 433 
Kyani te , 6. 458 
Kylindrit , 9. 552 
Kylindrite, 9. 343 
Kyrosite , 14. 200 

L-radiations, 4. 36 
La-bile s tates , 1. 454 
Labrador, 6. 693 
- - felspar, 8. 693 
Labradorite, 6. 662, 693 

baryte, 6. 707 
strontia, 6. 707 

Labradorstein, 8. 693 
Labrodorite, 3 . 9Ol 
Lac argonti, 3 . 391 

mercurii, 4. 797, 862 
sulphuris, 10. 29, 3O 

Lacroicite, 5. 370 
Lacroisite, 6. 899 ; 12. 433 
Lactic acid, 13. 615 
Langbanite , 6. 837 
Lavenite , 6. 857 ; 7. 100 
Lsevorotatory, 1. 608 
Laffroffite, 9. 716 
Lagonite, 5. 4 ; 12. 53O 
Lagoriolite, 8. 580, 714 
Lait de chaux, 3 . 676 
Lake ore, 12. 53O 
Lambertite , 12. 5, 60 
Lambert's law, 3 . 175 
Lamotte's gold drops, 14. 10 
Lamp, Nernst's , 7. 112, 12O 

perpetual, 1. 5O 
Lampadite , 12. 149, 266 
Lampblack, 5. 750 
Lamprophyll ite , 8. 843 ; 7. 3 ; 12. 149 
Lanarkite, 7. 491, 818, 854 
Lancasterite, 4. 365 
Landesite , 12. 149, 455 ; 14. 411 
Langbanite , 9. 343 ; 12. 149 
Langbeinite, 2. 430 ; 4 . 338 ; 7. 896 

rubidium, 4. 339 
Langite , 3 . 7, 263 
Langmuir's octet theory a toms , 4. 196 

theory liquids, 1. 642 
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Langmuir's theory solids, 1. 642 
Lansfordite, 4. 252, 357 
Lanthana, 5. 501, 625 

preparation, 5. 587 
Lanthanates , 5. 628 
Lanthania isolation, 5. 55O 
Lanthanite , 5. 507, 521, 665 
Lanthanocerite , 5. 507 
Lanthanous ammonium molybdate , 11 . 587 

cobaltic hexaxnminosulphate, 14. 791 
Lanthanum ammonium carbonate, 5. 666 

hexachromate , 11 . 287 
nitrate, 5. 671 
selenate, 10. 872 
sulphate, 5. 659 
sulphite , 10. 302 
tungstate , 11. 79O 

analytical reactions, 5. 608 
atomic number, 5. 622 

- — weight, 5. 621 
barium tungstate , 11. 791 
bismuth sulphate, 9. 7Ol 
borate, 5. 104 
bromate, 2. 354 
bromide, 5. 645 

heptabromide, 5. 645 
bromoaurate, 3 . 607 

— caesium nitrate, 5. 671 
calcium carbonate, 5. 666 

- — carbide, 5. 873 
carbonate, 5. 664 

— coric sulphate, 5. 662 
chloride, 5. 641 

hydrated, 5. 641 
hexahydrated, 5. 641 

ehloroaurate, 3 . 595 
chloroplatinate, 16. 33O 
chloroplatinite, 16. 284 
chromate, 11 . 286 

octohydrate, 11 . 286 
. monohydrate , 11. 287 

cobalto\is nitrate, 14. 828 
c\iprous disulphite, 10. 302 

dithiosulphato, 10. 549 
dioxide, 5. 630 
dioxymonocarbonate , 5. 665 

-- d ioxysulphate , 5. 651 
disulphide, 5. 649 
dithionate, 10. 594 
dodecanitritotriplatinite, 8. 521 

— fluocarbonate, 5. 665 
fluoride, 5. 638 
fluosilicate, 6. 954 

- — hexaiodohexanitritotriplatinite, 8. 523 
hexamminonitrate , 5. 669 
hydrazine sulphate, 5. 659 
hydride, 5. 602 
hydroarsenate, 9. 187 
hydroarsenite, 9. 128 

— hydroazide, 8. 352 
hydrofluoride, 5. 638 
hydropyrophosphate, 5. 675 
hydroselenite*, 10. 831 

dihydrate, 10. 831 
hydrosulphate, 6. 656 
hydroxide, 5. 628 
hydroxytetraselenite , 10. 831 
iodate, 2. 355 
iodide, 5. 646 
iron alloy, 18. 557 

!Lanthanum, magnesium nitrate, 5. 672 
manganous nitrate, 12. 445 
metaborate, 5. 104 
metaphosphate , 5. 675 
metatungstate , 11 . 826 

— — molybdate , 11. 564 
nickel bromide, 15. 429 

nitrate, 15. 492 
nitrate, 5. 668 
nitride, 8. 115 
occurrence, 5. 586 
orthophosphate, 5. 675 
oxalatonitrate, 5. 690 
oxybromide, 5. 645 
oxydicarbonate, 5. 665 
para tungstate , 11. 819 
pentoxide, 5. 634 
perch lorate, 2. 402 
periodate, 2. 415 
permanganate, 12. 335 
potasshim carbonate, 5. 665 

heptachrornate, 11. 287 
nitrate, 5. 67O 

—— orthophosphate, 5. 675 
selenate, 10. 872 

. sulphate, 5. 658 
- sulphite, 10. 302 

tetrachrornate, 11. 287 
preparation, 5. 590 
properties, chemical, 5. 601 

physical , 5. 591 
- - pyridine sulphate, 5. 659 
—— - quinoline sulphate, 5. 659 

rubidium hydronitrate, 5. 670 
nitrate, 5. 670 

selenate hydrated, 10. 872 
— decahydrate", 10. 872 

— selenito, 10. 831 
- — sesquioxide, 5. 625 

silicate, 6. 826 
— — silicododecatungstate, 6. 88O 

silver tungstate , 11 . 791 
— sodium carbonate, 5. 665 

molybdates , 11. 564 
__ nitrate, 5- 67O 
__ pyrophosphate, 5. 675 

selenate, 10. 872 
sulphate, 5. 657 
tungstate , 11. 790 

— solubility of hydrogen, 1. 307 
sulphate, 5. 650 ; 11. 831 

basic, 5. 651 
ennealiydrated, 5. 653 
hexadecahydrate, 6. 654 

— hexahydrate, 5. 654 
sulphatocerate, 5. 660 
sulphatostannate, 7. 479 
sulphide, 5. 648 
sulphite, 10. 302 
tetrahydropentaselenite, 10. 831 
totraluminido, 5. 608 
thallous nitrate, 5. 671 
trihydromolybdate, 11. 564 
tungstate , 11. 790 
uranyl sulphite, 10. 309 
zinc nitrate, 5. 672 

(di)lanthanum ammonium ootosulphate, 5. 
659 

potassium hexasulphate, 5. 658 
octosulphate, 5. 658 
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( h e x a ) l a n t h a n u m caesium h e n a s u l p h a t e , 5 . 

658 
r u b i d i u m h e x a s u l p h a t e , 5 . 658 

( t e t r a ) l a n t h a n u m a m m o n i u m h e n a s u l p h a t e , 
5 . 650 

L a p i d e s s tanni fer i spa thace i , 1 1 . 673 
L a p i s a rdene , 10. 1 

basan i t i s , 6. 140 
bononiens i s , 8. 729 
ca laminar i s , 4 . 4 0 1 , 642 ; 6. 442 
co lubr inus , 6. 420 
crucifer, 6. 458 , 909 
e lec t r icus , 6. 740 
infernal is , 3 . 459 
lazul i , 6. 585 

false, 5 . 370 
pseudo- , 3 . 274 

— — lydius , 6. 14O 
m a g n e s , 12. 139 
m a n g a n e n s i s , 12. 140 
ollaris , 6. 429, 430 
p l u m b a r i s , 7. 638 
p l u m b a r i u s , 5 . 713 ; 7 . 781 ; 1 1 . 484 

— ponde rosus , 1 1 . 674 
r u b e u s , 4. 943 

— scissilis, 6. 428 
s e rpen t i nus , 6. 420 
Solaris, 3 . 619, 740 
spocular is , 3 . 761 ; 6. 609 

• • t i b u r t i n u s , 3 . 814 
Lap iz , 5 . 714 

p lomo , 5. 714 
Lap lace ' s c o n s t a n t , 1. 841 
L a p p a r e n t i t e , 14. 349 
L a q u e rn inera le , 1 1 . 290 
L a r b a s i s , 9. 339 
Lardere l l i to , 5 . 3 
L a r d i t e , 6. 499 
Lasa l l i t e , 6. 825 
Lasu r i t e , 3 . 274 
L a t e n t ene rgy of r eac t ion , 1. 728 

h e a t a n d in t r ins ic p res su re , 1. 843 
image , 3 . 412 

L a t e r i t e , 12. 530 
La te r i t o s , 5 . 248 
La t i a l ine , 6. 584 
L a t r o b i t e , 6. 693 
L a t t e n wa re , 7. 630 
L a t t i c e , c l inorhombio p r i sm , 1. 626 

cubic , body-cen t r ed , 1. 625 
face-cent red , 1. 625 

doub le , 1. 625 
s imple , 1. 625 

hexagona l p r i sm, 1. 626 
monocl in ic para l le lopiped , 1. 626 
r e c t a n g u l a r p r i s m , 1. 626 

body -cen t r ed , 1. 626 
r h o m b i c p r i s m , 1. 626 

body-cen t r ed , 1. 626 
r h o m b o h e d r o n , 1. 626 
space , 1. 624 
squa re -p r i sm, 1. 626 

120°, 1. 626 
face-centred, 1. 626 

tr ic l inic , 1. 626 
L a u b a n i t e , 6. 739 
L'aude hydrosu l fu reux , 10. 166 
Laue's s p o t s , 1. 634 

X - r a d i o g r a m s , 1. 634 
Laumoni te , 6. 575 

L a u m o n t i t e , 6. 738 
vanadio , 6. 739 

L a u r i o n i t e , 2 . 15 ; 7. 738 
L a u r i o r i t e , 7. 491 
L a u r i t e , 15 . 498, 540, 686 ; 16 . 5 
L a u s e n i t e , 12. 530 ; 14. 303 , 308 
L a u t a r i t e , 2 . 347 
L a u t i t e , 9. 305, 318 
L a v e n d u l a n , 9. 159 
L a v e n d u l a n e , 14. 424 
L a v e n d u l a n i t e , 9. 159 
L a v e n d u l i t e , 9. 5 ; 15. 9 
L a v e n i t e , 6. 855 ; 9. 839 ; 12. 149, 530 
L a v e n z s t e i n , 6. 430 
L a v o e s i u m , 4 . 672 
Lavois ie r a n d Lap lace , l a w of, 1. 698 
Lavroffi te , 6. 818 
L a v r o v i t e , 6. 409, 818 
L a w , 1. 10, 13, 31 

c o n t i n u i t y , 1. 14 
— of chemica l compos i t ion , 1. 95 

c o m p o u n d p r o p o r t i o n , 1. 1OO 
c o n s t a n t compos i t ion , 1. 76, 78 

. _— D a l t o n , 1. 93 
definite p r o p o r t i o n s , 1. 77 

— e q u i v a l e n t r a t i o s , 1. 79 
indes t ruc t ib i l i t y of m a t t e r , 1. 1Ol 
m a s s ac t ion , 1. 933 
m u l t i p l e p r o p o r t i o n s , 1. 93 , 96 

_ pers i s tence of we igh t , 1. 101 
p ropo r t i ona l i t y , 1. 79 
rec iprocal p r o p o r t i o n s , 1. 97 
t h r e e s t a t e s , 1. 1 

- — P r o u s t ' s , 1. 76 
R i c h t e r ' s , 1 . 79, 97 

Lawrenc i t e , 2 . 15 ; 12. 528, 530 ; 14. 10 ; 
15. 5 

Lawroffite, 6. 409, 818 
L a w r o w i t e , 6. 409 ; 9. 716 
L a w s , 1. 157 
Lawson i t e , 6. 708 
L a x m a n n i t e , 8. 733 ; 1 1 . 125 
Lazu l i t e , 3 . 274 ; 4 . 252 ; 5 . 154, 370 ; 6. 

5 8 7 ; 8. 733 ; 12 . 530 ; 14. 396 
ca lc ium, 5 . 370 
Span i sh , 6. 808 

L a z u r felspar, 6. 663 
L a z u r a p a t i t e , 3 . 896 
L a z u r i t e , 6. 580, 587 
L a z u r s t e i n , 6. 586 
L e a d , 7. 484 ; 1 5 . 9 

a c e t y ! p y r o p h o s p h a t e , 7. 880 
alcosol , 7. 509 
a l lo t ropic , 7. 520 
al loys , 12. 217 
a l u m i n a t e , 5 . 297 
a l u m i n i u m al loys , 7 . 624 

o x y d o d e c a m o l y b d a t e , 1 1 . 600 
a l u m i n o p h o s p h a t e , 7. 877 
a m a l g a m s , 1. 3 ; 7. 618 
a m i d o s u l p h o n a t e , 8. 644 
a m i d o t h i o i m i d o s u l p h o n a t e , 8. 636 
a m m i n o x i d e , 7. 668 
a m m o n i u m c h r o m a t e , 1 1 . 304 

coba l t n i t r i t e , 8. 506 
coppe r n i t r i t e , 8. 498 
d i m e t a p h o s p h a t e , 7. 881 
h y d r o x y n i t r i l o d i s u l p h o n a t e , 8 . 

678 
i m i d o c h r o m a t e , 8. 266 
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Lead, ammonium imidomolybdate , 8. 267 
nickel nitrite, 8. 512 
nitrilotrisulphonate, 8. 669 
phosphatopentadecamolybdate , 

11 . 671 
pyrophosphate, 7. 88O 
rhodium chloronitrate, 15. 591 
trithiosulphate, 10. 551 

analytical reactions, 7. 585 
anorthophosphate, 7. 880 
ant imonate , 9. 457 
antimonatosi l icate, 6. 836 
antimonial , 7. 505 
antimonides , 9. 409 
antimonious enneaiodide, 7. 762 
ant imony heptoxy tetrachloride, 9. 507 
ant imonyl oxychloride, 9. 507 
arsenate, 9. 189 

colloidal, 9. 191 
arsenides, 9. 68 
arsenious enneaiodide, 7. 762 

— arsenite, 9. 12& 
colloidal, 9. 129 

arsonoenneadiiodide, 9. 254 
ash, 7. 563, 639 

— — atomic number, 7. 602 
weight, 4. 128 ; 7. 600 

autunite , 12. 135 
azide, 8. 353 
barium calcium fluoboryl diorthotri-

silicato, 6. 890 
_ chromatos, 11. 304 
_ _ iodide, 8. 738 

orthophosphate, 7. 876 
oxychloride, 7. 744 
sulphide, 7. 797 

— thiosulphate, 10. 552 
baryte peritomous, 7. 740 
benzylsulphinate, 10. 163 
bismuth al loys, 9. 639 

sulphoselenides, 10. 921 
bismuthide, 9. 639 
boratodichloride, 5. 14O 
borosilicate, 6. 451 

- — borotungstate, 5. I l l 
— — bromate, 2. 356 

bromide, 7. 745 
properties, chemical, 7. 748 

physical , 7. 746 
bromoarsenatoapatite, 9. 263 
bromobismuthite , 9. 673 
bromocarbonate, 7. 853 
bromofluoride, 7. 750 
bromoiodide, 7. 766 
bromoplatinate, 16. 379 
bromosulphobismuthite , 9. 703 
bromotriorthoarsenate, 9. 262 
bromotriorthophosphate, 7. 885 
bromotriorthovanadate, vanadatobro-

mapat i te , 9. 813 
bullion, 7. 503, 504 
cadmium al loys, 7. 617 
caesium copper hexanitrite , 8. 500 

dithiosulphate, 10. 552 
trithiosulphate, 10. 552 

calcium al loys, 7. 613 
chlorovanadatophosphate, 9. 827 
chromates , 11 . 304 
iodide, 8. 738 
molybdate , 11 . 566, 569 

Lead calcium orthoantimonate, 9. 459 
orthoplumbate, 7. 70O 
orthoti tana tote tr ant imonite, 9. 

433 
phosphatomolybdate , 11. 671 

—— sulphatohydrosilicate, 6. 89O 
sulphide, 7. 797 
trioxydichloride, 7. 743 
trithiosulphate, 10. 552 

carbide, 5. 885 
carbonate, 7. 828 

basic, 7. 836 
colloidal, 7. 831 

—- preparation, 7. 830 
properties, chemical, 7. 832 

physical, 7. 832 
carbonatochromate, 11. 473 
cerous orthophosphate, 7. 877 
chamber crystals, 8. 696 
chambers, theory of, 10. 372 

-—— chemical assay, 7. 505 
chlorate, 2. 356 
chloride, 7. 706 

colloidal, 7. 708 
properties, chemical, 7. 712 

physical , 7. 708 
chlorides, 7. 706 

— chlorite, 2 . 283 
chloroarsenite, 9. 13O 
chlorobishydrophosphate, 7. 885 
chlorobromide, 7. 750 
ehlorocarbonato, 7. 852 
chlorodiorthophosphato, 7. 885 
chloroferrite, 13. 922 

— chloroiodide, 7. 765 
dihydrate, 7. 765 
homihydrate, 7. 765 

chloromotavanadate, 9. 809 
— chloroplatinate, 16. 33O 

chloroplatinite, 16. 284 
chlorostannate, 7. 45O 
ehlorosulphate. 7. 817 
chlorosulphobismuthito, 9. 703 
chlorotrimetarsenate, 9. 262 
chlorotriorthoarsonato, 9. 260 
chlorotriorthoarsenite, 9. 257 
chlorotriorthophosphato, 7. 883 

hydrated, 7. 883 
chlorotriorthophosphatoarsenate, 9. 

262 
chlorotriorthovanadate, 9. 809 
chromate, 11. 290 

basic, 11. 301 
colloidal, 11. 293 

chromioxydodecarnolybdate, 11. 602 
chromite, 11. 2Ol 
chromium alloys, 11. 173 
cobalt al loys, 14. 538 

dinitrosyldecamminotetranitra-
tonitratc, 8. 443 

sulphide, 14. 757 
cobaltic aquopentamminobromide, 14. 

723 
dodecanitrite, 8. 505 
hexamminohenabromide, 14. 721 
hexamminohenachloride, 14. 656 
hexamminoheptabromide, 14. 72O 
hexamminopentachloride, 14.656 
trisethylenediaminoiodide, 14. 

744 
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Lead, cobaltic trishexamminotridecabro-

mide , 14. 721 
cobaltous hexaiodide, 14. 741 
colloidal, 7. 508 
copper al loys , 7. 609 

aluminophosphate, 7. 878 
aluminosulphate, 7. 822 
ehromate, 11 . 304 
ferric trioxydisulphate, 14. 350 
hoxahydroxytetrasulphate, 7. 819 
hydroxy arsenate, 9. 196 
hydroxychloride, 7. 742 
hydroxyortho vanadate , 9. 777 

— — hydroxysulphate , 7. 820 
iron al loys, 18. 579 

——- nickel-cobalt a l loys , 15. 337 
_— octohydroxyhexaorthoarsenate , 

9. 196 
orthosnlphoantimonite , 9. 550 

__ __ _ oxyphosphate , 7. 877 
rod, 7. 515 
silver octoxyhenacosicbloride, 7. 

743 
— orthosulphototrabismu-

thite , 9. 695 
tetrahydroxydiehloride, 7. 743 
tetrahydroxyortbo vanadate , 9. 

778 
tetroxychloride, 7. 742 

— - tetroxydecachloride, 7. 743 
tin-iron al loys, 13. 579 

. trioxydichlorido, 7. 743 
corneous, 7. 852 

__ corrosion, 7. 565 
— electrolytic theory, 7. 565 

hydrogen dioxide theory, 7. 565 
— cuprous cobalt selemdo, 10. 800 

deuterosulphohexabisrnuthite, 9. 
695 

dithiosulphato, 10. 552 
-- metasulphohexabismuthite , 9. 

694 
orthosulpharsenite, 9. 299 
sulphate, 7. 82() 
sulphatoearbonate, 7. 819 
sulphide, 7. 796 
tetrerosxilphodecabromuthite, 9. 

694 
_ triterosulphodecabismuthite, 9. 

695 
decoxytotraiodide, 7. 768 
desi lvered, 7. 505 
desi lverization, 3. 311 ; 7. 505 

electrolytic process, 8. 313 
Parkes' process, 8. 312 ; 7. 505 

— — Patt inson's process, 3 . 311 ; 7. 
505 

Rozan'g process, 3 . 312 ; 7. 505 
deuterosulphotetrabismuthite , 9. 694 
deuterotetraphosphate, 7. 879 
deuterotetravanadate, 9. 777 

— - - dialuminodiorthosil icate, 6. 889 
diamminobromide, 7. 749 
diarnminodichloride, 7. 716 
diamminoiodide, 7. 761 
diamminotetrachloride, 7. 719 
diarsenatoctodecatungstate, 9- 214 
diarsenatohexatungstates , 9. 213 
diboratodichloride, 5. 14O 
dibromoctofluoride, 7. 750 

Lead dibromodiiodide, 7. 769 
dicalcium trimetasil icate, 6. 888 
dichlorochromate, 11 . 399 
dichlorotetraorthoarsenate, 9. 263 
dichromate, 11 . 342 

dihydrate, 11 . 342 
• d idymium sulphate, 7. 822 
- diferryl orthodisihcate, 6. 889 

dihydride, 7. 262 
- dihydroarsenate, 9. 195 
- dihydrodiphosphite, 8. 918 
- dihydroperoxide, 7. 685 
- dihydrophosphate, 7. 879 
- dihydropyrophosphite, 8. 922 
- dihydroxycarbonate, 7. 838 
- dihydroxychromate, 11 . 303 
- dihydroxydicarbonate, 7. 836 
- dihydroxydichloropalladate, 15. 673 
- dihydroxydiiododinitritoplatinite, 8. 

523 
- dihydroxydisulphate , 7. 819 
- dihydroxydithionate , 10. 595 
- dihydroxypentabrornide, 7. 755 
- dihydroxysulphate , 7. 819 
- dihydroxysulphatodicarbonate, 7. 852 
• dihydroxytetrabromoplat inate , 16. 

381 
dihydroxytetrachloride, 7. 737 

- dihydroxytetrachloroplatinate, 16. 334 
dihydroxytetraiodoplat inate , 16. 391 

- dihydroxytetrarsenate, 9. 192 
- dihy droxy tripyrophosphate, 7. 88O 
- dimanganyl orthodisilicate, 6. 889 
• dimetaphosphate , 7. 881 

hemitrihydrate, 7. 881 
dinitratophosphito, 8. 917 
dinitritodinitrate, 8. 498 
dioxide, 7. 681 

colloidal, 7. 683, 685 
hydrated, 7. 685 
properties, chemical, 7. 687 

physical , 7. 683 
dioxycarbonate, 7. 836 
dioxychromate , 11 . 302 
dioxydibromide, 7. 754 

dihydratod, 7. 754 
dioxydichloride, 7. 739 
dioxydihydroxide, 7. 661 
dioxydiiodide, 7. 767 
dioxydinitrate, 7. 868 
dioxydinitrite , 8. 498 
d ioxy diphosphite, 8. 918 
dioxydisulphotungstate , 11. 861 
dioxyhenabromide, 7. 755 
dioxyheptabroxnide, 7. 755 
dioxyiodochloride, 7. 768 
dioxynitrite , 8. 497 
dioxypentabromide, 7. 755 
dioxyselenate , 10. 874 
dioxysulphate , 7. 818 

• d ioxytr imetaphosphate , 7. 881 
dioxytrisulphate, 7. 819 
diphosphatoctodecavanadatohexa-

molybdate , 9. 835 
diphosphatoc to vanadatododeca -

molybdate , 9. 835 
diphosphatoctovanadatopentadeca-

molybdate , 9. 835 
diphosphatootovanadatotetradeca-

molybdate , 9. 835 
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L e a d d i p h o s p h a t o c t o v a n a d a t o t r i d e c a -

m o l y b d a t e , 9 . 835 
d i p h o s p h a t o h e x a v a n a d a t o t r i d e c a -

m o l y b d a t e , 9 . 835 
d i p h o s p h a t o t e t r a d e c a v a n a d a t ohena -

m o l y b d a t e , 9. 835 
diphosphide, 8. 849 
d i p l a t i n o u s h e x a s u l p h o p l a t i n a t e , 16-

396 
d ise lenide , 10. 786 
d i s u l p h a t a r s e n i t e , 9. 333 
d i s u l p h a t e , 7 . 822 
d i su lph ide , 7 . 794, 795 
d i s u l p h o p y r o s u l p h a r s e n i t e , 9. 298 
d i s u l p h o p y r o s u l p h o a n t i m o n i t e , 9. 546 
d i s u l p h o p y r o s u l p h o b i s m u t h i t e , 9. 695 
d i s u l p h o r t h o s u l p h a r s e n a t e , 9. 69 
d i th io imide , 8. 265 
d i t h i o n a t e , 10. 594 
d i t u n g s t a t e , 1 1 . 81O 
d i u r a n a t e , 12. 67 
d i u r a n y l p h o s p h a t e , 12 . 136 
dodeeab romod i iod ide , 7. 766 
doub le refined, 7. 505 
e a r t h , 7 . 638 
e lec t rodepos i t ion , 7 . 542 
e lec t ronic s t r u c t u r e , 7. 602 

— e n n e a d e c a s u l p h o c t o a n t i m o n i t e , 9. 547 
e n n e a i o d o a n t i m o n i t e , 9. 502 
e n n e a i o d o b i s m u t h i t e , 9. 677 
e n n e a o x y t e t r a i o d i d e , 7 . 767 
e n n e a t i t a r s e n i d e , 9. 69 
e n n e a u r a n a t e , 12. 68 
e t h y l alcosol , 7 . 509 
e x t r a c t i o n , 7 . 495 , 5Ol 

a i r r e d u c t i o n p rocess , 7 . 496 
p r ec ip i t a t i on p rocess , 7 . 496 
r e d u c t i o n p rocess , 7 . 496 

B r i t t a n y process , 7. 502 
C o r i n t h i a n p rocess , 7 . 502 
Cornish process , 7. 502 
d r y p rocess , 7 . 501 
flowing-furnace p rocess , 7 . 502 

— F r e n c h process , 7 . 502 
Silesian process , 7. 501 

_ w e t , 7. 504 
— ehlor id iz ing r o a s t , 7 . 504 

— — H . IG. F r y ' s p rocess , 7 . 504 
felspar , 6. 662, 698 
fe r ra t e , 18 . 936 
ferric ch lor ide , 14. 105 

d o d e c a r s e n a t e , 9. 228 
• h y d r o x y s u l p h a t o p h o s p h a t a r s e -

nate , 9. 334 
h y d r o x y t e t r a s u l p h a t e , 14. 349 
o x y t r i s u l p h a t e , 14. 349 

ferr i te , 18 . 921 
fe r rous ch lor ide , 14 . 35 

c u p r o u s e n n e a s u l p h o d i a n t i -
m o n i t e , 9. 554 

fer r i te , 18 . 924 
— h e x a i o d i d e , 14. 133 

m a n g a n e s e m e t a t i t a n a t e , 7. 56 
o r t h o v a n a d a t e , 9. 778 

s u l p h i d e , 14. 168 
t e t r a d e c a s u l p h o h e x a n t i m o n i t e , 

9. 554 
filaments, 7. 607 
films, 7. 508 
flowers of, 7. 563 

L e a d fluoaluminate, 5. 310 
fluoborato, 5 . 128 
fiuochloride, 7 . 732 
f luochloro t r ior thoarsena te , 9. 261 
fluoiodide, 7. 765 
fiuoiridate, 15 . 757 
fluonitrate, 7. 862 
fluoride, 7. 701 

fluosilicate, 6. 955 
d i h y d r a t e , 6. 955 
t e t r a h y d r a t e , 6. 955 

fluoetannate, 7. 424 
f luosulpha te , 7. 817 
f luo t i t ana te , 7 . 73 

t r i h y d r a t e d , 7. 73 
fluotriorthoarsenate, 9. 259 
fluotriorthophosphato, 7. 882 

— fluotriorthophosphatoarsenatos, 9. 259 
fluotri o r t ho v a n a d a t e , 9. 8Ol 

— formaldehyde h y d r o s u l p h o x y l a t e , 10. 
162 

g e r m a n i u m su lphoan t imon i t e , 9. 552 
gold al loys , 7 . 6 1 1 

su lph ide , 7. 796 
su lpho to lh i ran t imoni t e , 1 1 . 114 

g r a n u l a t e d , 7 . 505 
h a r d , 3 . 311 ; 7. 504, 505 

chemica l , 7. 505 
h e m i a m m i n o i o d i d e , 7. 762 
hemiamminomotes ihc ia to , 6. 887 
horniarsenide, 9. 69 
hemicos i su lphoc toan t imoni te , 9. 548 
h e m i h e x a m m i n o b r o m i d e , 7. 749 
h e m i h e x a p h o s p h a t e , 7. 882 
hemimercu r ide , 7. 619 
hemiox ide , 7. 636 
hemisu lph ido , 7. 780 
hemi t r i amminodich lo r ide , 7. 716 
hemi t r imercu r ide , 7. 619 
hemi t r iox ide , 7. 67O 
hemi t r i t e l lu r ide , 1 1 . 58 

t e t r a h y d r a t e , 1 1 . 58 
h e n a s u l p h o h e x a n t i m o n i t e , 9. 549 
h e n a s u l p h o t o t r a n t i m o m t e , 9. 544 
henicosoxydocos in i t r i te , 8. 498 
h e p t a d e c a s u l p h o c t a n t i m o n i t o , 9. 547 
hep tadocasu lphoc tob i smuth i to , 9. 695 
hep toxyd ich lo r ide , 7. 742 
h e p t o x y h o x a m t r i t e , 8. 497 
h e p t o x y p e n t a i o d i d e , 7. 768 
h e x a b o r a t e , 5 . 106 
hexachlorodi iodide , 7. 765 
h e x a h y d r o a r s e n a t o e t o d e e a m o l y b d a t e , 

9. 211 
h e x a h y d r o x y d i n i t r a t e , 7. 867 
h e x a h y d r o x y d i s u l p h a t e , 7. 819 
h e x a m e t a p h o s p h a t e , 7. 882 

h y d r a t e , 7. 882 
h e x a n i t r i t o d i n i t i a t e , 7. 87O ; 8. 498 
h e x a p h o s p h a t e , 7. 882 
hoxasulphodichlor ide , 7 . 795 
h e x o x y d i b r o m i d e , 7. 755 
hexoxydich lo r ide , 7. 742 

d i h y d r a t e , 7. 742 
hoxoxyd i ioda tohexach lo r ide , 7. 768 
hexoxyd i iod ide , 7. 767 
hexoxy t e t r a iod ide , 7. 768 
h i s to ry , 7. 484 
h o r n , 7. 707, 852 
h y d r a z i n e su lphu ry l hydraz ide , 8. 666 
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Lead hydrazine thiosulphate, 10. 551 
hydrazinodisulphinate, 8- 682 
hydride, 7. 562, 651 
hydriodide, 7. 764 
hydroarsenate, 9. 193 
hydroimidodisulphonate, 8. 659 
hydromonamidophosphate, 8. 706 
hydrophosphate, 7. 878 
hydroplumbite, 7. 662 
hydrosol, 7. 508 
hydrosulphate, 7. 812 
hydrotelhirate, 11 . 96 
hydroxide, 7. 661 

colloidal, 7. 661 
hydroxy bromide, 7. 754 
hydroxychloride, 7. 738 
hydroxychlorocarbonate, 7. 852 
hydroxychloroplatinito, 16. 285 
hydroxydioxysulphate , 7. 818 
hydroxy hydroplumbite , 7. 664 
hydroxy iodide, 7. 767 
hydroxynitrate , 7. 868, 869 

tetrahydrate, 7. 869 
hydroxynitri lodisulphonate, 8. 678 
hydroxynitri lotrisulphonate, 8. 681 
hydroxypentachloroplatinate, 16. 335 
hydroxysulphoearbonato, 7. 848, 852 
hydroxytriarsenate, 9. 192 
hyperiridite, 15. 756 
hyponitrite , 8. 416 
hypophosphate , 8. 938 
hypophosphite , 8. 886 
hypophosphitomoly bd i tomoly bdate , 

8. 888 
hypovanadato , 9. 747 
imide, 8. 265 

- — iridium alloys, 7. 625 
iodate, 2. 356 
iodide, 7. 757 

colloidal, 7. 758 
pz'oporties, chemical, 7. 76O 

physical, 7. 758 
iodoarsenatoapatite, 9. 263 
iodocarbonate, 7. 852 
iodoimidoamide, 8. 265 
iodosulphato, 7. 817 
iodosulphobismuthite, 9. 703 
iodotriorthoarsenate, 9. 263 
iodotriorthophosphate, 7. 885 
iridium alloy, 15. 750 
iron al loys, 18. 579 

• hydroxysulphatarsenate, 9. 334 
potass ium nitrite, 8. 501 

-—— isobutyl alcosol, 7. 509 
• isotopes, 7. 603 , 

l iquation, 7. 504 
l i thium alloys, 7. 606 

chromate, 11 . 304 
dithiosulphate, 10. 551 

magnesium dihydroxymetasi l icate , 6. 
888 

orthosilicate, 6. 888 
malachite, 3 . 274 
manganate, 12. 289 
manganese arsenite, 9. 133 

magnesium calcium orthoarse-
nate , 9. 222 

tetravanadate, 9. 791 
manganite hydrated, 12. 242 
manganous chloride, 12. 37O 

Lead manganous sulphide, 12. 397 
tetrasulphide, 12 . 397 

mat te , 7. 603 
mercuric bromide, 4. 894 
mercuride, 7. 619 
mercurous oxyhexanitrate , 7. 869 
mercury al loys, 7. 619 
mesohexabismuthite , 9. 651 
mesosulphohexabismuthite , 9. 695 
m e tabor ate , 5. 106 
metall ic precipitation, 7. 506 
metant imonite , 9. 433 
metaoctobismuthite , 9. 651 
metaphosphate , 7. 881 
metaplumbate , 7. 670 
metarsenate, 9. 19.5 
metarsenite, 9. 130 
metasi l icate, 6. 886 
metasulpharsenite, 9. 300 
metasulphoantimonite , 9. 549 
metasulphobismuthite , 9. 693 
metasulphotetrabismuthite , 9. 695 
metatetrarsenite, 9. 130 
me tat i tana te , 7. 56 
metatungstate , 11. 827 

pentahydrato, 11 . 827 
metavanadate , 9. 777 
methy l alcosol, 7. 509 
molybdate , 11 . 566 

- (colloidal), 11. 567 
molybdenum alloys, 11 . 523 
monamidodiphosphate , 8. 7IO 
monamidophosphate , 8. 706 
monamminobromide, 7. 750 
monamminodichloride, 7. 716 
monamminoiodide, 7. 762 
monarsenide, 9. 69 

_ — monothiophosphate , 8. 1069 
monochloride, 7. 706, 74/5 
monohydroxide, 7. 637 
monoiodido, 7. 757 
monotelluride, 11 . 56 
monoxide , 7. 638 

properties, 7. 650 
physical, 7. 644 

— — native , 7. 490 
nickel al loys, 15. 235 

ant imony alloys, 15. 237 
cadmium alloys, 15. 237 
cobalt al loys, 15. 338 
copper alloys, 15. 236 
disulphide, 15. 444 
hexaiodide, 15. 433 
tin-ssine-copper al loys, 15. 237 
trisethylenediaminoiodide, 15. 

433 
nitrate, 7. 856 ; 11. 831 

properties, chemical, 7. 862 
_ physical, 7. 857 

X-radiogram, 1. 642 
nitrates, basic, 7. 867 
nitratobisdihydrophosphate, 7. 885 
nitratohypophosphite , 8. 887 
nitratometatungstate , 11. 827, 862 
nitratorthophosphate, 7. 885 
nitratotellurate, 11. 120 
nitride, 8. 122 
nitri lodithiophosphate, 8. 727 
nitrite, 8. 497 
nitritonitrate, 7. 869 
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Lead nitrohydroxylaminate , 8. 306 
nitrosonitrate, 7. 869 
nitrosylsulphonate, 8. 695 
occurrence, 7. 487 
ochre, 7. 638 
octamminobromide, 7. 749 

• octamminodichloride, 7. 716 
octamminoiodide, 7. 761 
octofluochloride, 7. 732 

— — octofluodiiodide, 7. 765 
octosulphodiantimonite , 9. 546 
octoxydi iodide, 7. 768 
of the philosophers, 9. 341 

sages, 9. 341 
oleate, 7. 591 
orthoantimonate, 9- 458 
orthoarsenate, 9. 190 
orthoarsenite, 9. 129 

monohydrated, 9. 130 
orthohexavanadate , 9. 876 
orthophosphate, 7. 876 

tetrahydrate, 7. 876 
trihydrate, 7. 876 

orthoplumbate, 7. 697 
orthosulpharsenate, 9. 322 
orthosulpharsenite, 9. 299 
orthosilicate, 6- 886, 887 
orthosulphoantimoTiate, 9. 575 

— — orthosulphoantimonite , 9. 544 
- - orthosulphobismuthite , 9. 693 

orthosulphodiantirnonohexantimonito, 
9. 544 

orthosulphosil icate, 6. 987 
orthosulphotetrantimonite , 9. 546, 554 
orthosulphotetrarsenite, 9. 3OO 
orthovanadate , 9. 776 

~- -— osmate , 15. 706 
— osmiamate , 15. 728 

oxide brown, 7. 681 
oxides higher, 7. 669 
oxybischromate , 11. 303 
oxybromides , 7. 754 
oxycarbonate , 7. 836 
o x y chlorides, 7. 736 
oxychromate , 11. 302 
oxydecabromide, 7. 755 

- oxydibromido, 7. 754 
hemitrihydrate, 7. 754 
monohydrate , 7. 754 

_ trihydrate, 7. 754 
oxydichloride, 7. 737 

hemipentahydrate , 7. 738 
hernitrihydrate, 7. 738 

Lead o x y orthoarsenate, 9. 190 
o x y orthophosphate, 7. 875, 877 
oxyorthovanadate , 9. 776 
oxypentaiodide, 7. 768 

monohydrate , 7. 768 
oxypentanitrite , 8. 498 
oxypyrovanadate , 9. 776 
oxyselenate , 10. 874 
oxy sulphate,, 7. 818 

hydrated, 7. 819 
oxysulphates , 7. 817 
oxytetrachloride, 7. 737 

dihydrate, 7. 737 
monohydrate , 7. 737 

oxytetrachlorodiarsenite, 9. 258 
oxytetrametaphosphate , 7. 881 
oxytetranitrate , 7. 869 
oxytungstate , 11. 794 
palladium alloys, 15. 649 
paratungstate, 11. 819 

decahydrate, 11 . 819 
parkesized, 7. 505 
pattinized, 7. 505 

monohydrate , 7. 738 
oxydihydroxide , 7. 661, 664 
oxydi iodide, 7. 766 

hemihydrate , 7. 767 
monohydrate , 7. 767 

oxydinitr i te , 8. 498 
• oxydiphosphite , 8. 918 

oxydise leni toplumbate , 10. 833 
— oxydisulphate , 7. 819 

oxydi th ionate , 10. 595 
oxyfluoride, 7. 703 

• oxyhexachloride, 7. 736 
oxyhexahydroxytetrani trate , 7. 868 
oxyiodide , 7. 766 
oxymolybdate , 11 . 568 
oxymolybdatochloroarsenate , 9. 263 ; 

11 . 668 

pentahydroxychloroplat inate, 16. 333 
pentahydroxyirnidodisulphonate, 8. 

659 
pentamminoiodide, 7. 761 
pentarnolybdate, 11. 594 
pentapermanganite , 12. 279 

- •- pentaphosphide, 8. 849 
pentasulphide, 7. 794 

- — pentathionate , 10. 628 
pentauranite, 12. 68 

——— pentitaheptoxide, 7. 67O 
- —- pentitahexoxido, 7. 670 

penti toctoxide, 7. 67O 
pentoxybischromate, 11. 302 
pentoxydichloride, 7. 742 

_ pentahydrate, 7. 742 
pentoxydiiodide, 7. 767 

heptahydrate, 7. 767 
pentoxydinitrate , 7. 867 

hydrate, 7. 867 
—-— pentoxydisulphopyrovanadate , 9. 818 

pentoxyorthoarsenate, 9. 192 
pentoxy orthophosphate, 7. 875, 877 
pentoxyorthovanadato , 9. 776 

— perchlorate, 2. 402 
periodate, 2 . 415, 416 
permanganate, 12. 336 
permanganite, 12. 279 
permonosulphomolybdate, 11. 653 
pervanadate , 9. 795 
peroxide, 7. 681 
persulphate, 10. 48O 

trihydrate, 10. 48O 
phosphate , 7. 875 

fava, 7. 877 
phosphatoctotungstate , 11. 872 
phosphatododocamolybdate, 11 . 663 
phosphatododecatungstate , 11 . 867 

• phosphatoenneatungstate , 11 . 871 
phosphatohexatungstate , 11 . 873 
phosphatophosphates , 7. 882 
phosphide, 8. 849 
phosphite, 8. 917 
phosphorous ennoaiodide, 7. 762 
physiological action, 7. 588 
platinous 2ran.«-sulphitodiarnrninosul-

phite , 10. 321 
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Lead plat inum alloys, 16. 213 

thall ium alloy, 16. 21/5 
plumbite , 7. 662, 669 

— — porous, 7. 507 
potassimide, 8. 265 
potass ium arsenate, 9. 195 

chromate, 11. 504 
_ cobaltic nitrite, 8. 405 

copper hoxanitrite, 8. 498 
dimetaphospliate, 7. 881 
dinitritodinitrate, 7. 872 
dioxyohromate, 11 . 304 
heptanitrite, 8. 498 
heptapyrophosphate, 7. 88O 
hydroxynitri lodisulphonate, 8. 

678 
molybdato, 11. 569 
nickel nitrite, 8. 512 

.. nitrilotrisulphonate, 8. 669 
octonitritotetranitrate, 7. 872 ; 8. 

498 
orth.opliosph.ato, 7. 876 
orthosulphoantimonite, 9. 552 
pyrophosphate, 7. 880 
tetranitrito, 8. 498 
trithiosulphate, 10- 552 

— powdered, 7. 507 
praseodymium chlorovanadate, 9. 809 
properties, chemical, 7. 561 

_ — physical , 7. 515 
purification, 7. 504 

electrolytic, 7. 505 
purified, 7. 508 
pyrottutiinonate, 9. 458 

dihydrate, 9. 458 
-—— - ——- hemitrihydrate, 9. 458 
-— hexahydrate , 9. 458 

monohydrate , 9. 458 
. pentahydrate, 9. 458 

totrahydrate, 9. 458 
pyroarsenate, 9. 195 
pyroarsenite, 9. 13O 
pyrobismuthite , 9. 651 
pyrolignite, 7. 591 
pyrophoric, 7. 563 

— pyrophosphate, 7. 88O 
pyroplumbite , 7. 67O 
pyrosilicate, 6. 887 
pyrosulphantimonite, 9. 548 
pyrosulpharsenate, 9. 322 
pyrosulpharsenite, 9. 299 
pyrosulphate, 10. 447 
pyrosulphobismuthite, 9. 694 
pyrovanadate , 9. 776 
quadrantosulphide, 7. 78O 
red, 7. 672 
rhodium alloy, 15. 565 

chloride, 15. 579 
rubidium cobalt nitrite, 8. 506 

trithiosulphate, 10. 552 
— — ruthenium alloys, 15. 510 

sacred, 9. 341 
selenato, 10. 873 
selenide, 10. 786 
selenite, 10. 833 
selenoaulphohexabismuthite, 9. 695 
sesquioxide, 7. 67O 
sesquisulphide, 7. 793 
silioide, 6. 187 
silicite, 6. 236 

I N D E X 
Lead si l icododecatungstate, 6. 881 

silver al loys, 7. 610 
germanium sulphantimonite , 7. 

255 
henasulphotetrantimonite , 9. 552 
metasulphoantimonite , 9. 551 
orthosulphobisrnuthite, 9. 695 
pyrosulphobismuthite , 9. 694 
sulphide, 7. 796 
sulphoctoantimonite , 9. 551 
thal l ium metasulpharsenite , 9. 

301 
slag, 7. 502 
soap, 7. 591 
sodium arsenate, 9. 195 

chlorophosphate, 7. 885 
chromate, 11 . 304 
dihydroxytetracarbonate, 7. 855 
dioxybischrornate, 11 . 304 

-— heptathiosulphate , 10. 551 
hydroxychlorosulphate, 7. 739 
hydroxynitri losulphonate, 8. 678 
orthophosphate, 7. 876 
paratungstate , 11 . 819 
pentapyrophosphate , 7. 880 
pentathionate , 10. 628 
pentathiosulphate, 10. 552 
pyrophosphate, 7. 88O 
sulphide, 7. 796 

„ _ tetrathiosulphate, 10. 552 
_ triphosphate, 7. 882 
— — tripyroarsenate, 9. 195 

- — trithiosulphate, 10. 551 
. zinc iodoazide, 8. 337 
soft, 3 . 311 ; 7. 505 
softening, 7. 504 
solubil ity of hydrogen, 1. 306 
spar, 7. 829 

(yollow), 11. 566 
— spongy, 7. 507 

s tannate , 7. 420 
— strontium, chromates , 11 . 304 

iodide, 3 . 738 
oxychloride, 7. 744 
thiosulphate, 10. 552 

subbromide, 7. 637 
subchloride, 7. 637, 706, 745 
subhydroxide, 7. 637 
subiodide, 7. 637, 757 
suboxide, 7. 636 
subsulphate, 7. 803 
subsulphide, 7. 78O 
sulphamide, 8. 663 
sulpharsenite, 9. 298 
sulphate, 7. 803 

colloidal, 7. 805 
_ properties, chemical, 7. 808 

physical , 7. 805 
sulphates basic, 7. 817 
sulphatocarbonate, 7. 818 
sulphatostannate , 7. 478 
sulphatotricarbonate, 7. 853 
sulphide, 7. 779, 780 

-— colloidal, 7. 784 
hydrated, 7. 789 
properties, chemical , 7. 788 

physical , 7. 784 
reduction of, 7. 497 

sulphite , 10. 303 
sulphobismuthite , 9. 692 

orth.opliosph.ato
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Lead sulphochromite, 11 . 433 
sulphoctoiodide, 7. 794 
sulphodiantimonotetrantimonite , 9. 

555 
sulphodibroxnide, 7. 795 
sulphodichloride, 7. 794 
sulphodiiodide, 7. 795 
sulphofluoride, 7. 794 
sulphohalides, 7. 794 
sulphoh.exabismuth.ite, 9. 695 
sulphohexarsenite, 9. 30O 
sulphometastannate , 7. 477 
sulphomolybdate , 1 1 . 652 
sulphostannitantimonite , 9. 553 
sulphotellurite, 11 . 114 

—-— sulphotungstate , 11- 809 
super-refined, 7. 505 
supersulphuretted, 7. 793 
tellurate, 11 . 96 
tellurite, 11 . 81 
tempered, 7. 607 
tetraborate tetrahydratod, 5. 106 
tetrabromide, 7. 753 

• tetrabromodiiodide, 7. 766 
tetrabromophosphite , 8. 917 
tetrachloride, 7. 718 
tetrachlorodiiodide, 7. 765 

— tetrafluoride, 7. 704 
tetrahydrido, 7. 262 
tetrahydroxydiehloroplat inate, 16. 335 
tetrahydroxydinitri todinitrate , 7. 89O 

- tetrahydroxydithionate , 10. 595 
totraiodide, 7. 764 

pyridine, 7. 764 
quinoline, 7. 764 

totrametaphosphate , 7. 881 
octohydrate , 7. 881 

tetramminochloroplatinite , 16. 284 
— tetramminoiodide, 7. 761 

tetramminotetrachloride, 7. 719 
- — tetranitrate, 7. 857 

tctranitritodiamminocobalt iate , 8- 51O 
tetranitritoplatinite, 8. 521 

- — tetrapermanganite, 12. 279 
tetrasulphodiiodide, 7. 795 

— tetratellurate, 11. 96 
-— tetrathionate, 10. 619 

totratungstato, 11 . 826 
tetrauranate, 12. 67 
tetritantimonide, 7. 579 
tetr i tapentoxide, 7. 669 
tetritasulphide, 7. 780 
tetroxybromide, 7. 754 
te troxychromate , 11 . 302 
tetroxydichloride, 7. 742 

dihydrate, 7. 742 
tetroxydihydroxydinitrate , 7. 867 
tetroxydinitrate , 7. 867 
tetroxysulphate , 7. 819 
thal l ium al loys, 7. 625 
thal lous nickel nitrite, 8. 512 

nitrite, 8. 50O 
sulphide, 7. 797 

thiocarbamate, 6. 132 
thiocarbonate, 6. 128 
thiohydrophosphite , 8. 1063 
thiohypophosphate , 8. 1064 
thiophosphate , 8. 1066 
thiopyrophosphate, 8. 1070 
thiosulphate, 10. 550 

Lead t in alloys, 7. 626 
colloidal, 7. 627 

transmutation to silver, 7. 604 
tree, 7. 516 
triamidodiphosphate, 8. 712 
triamminobromide, 7. 749 
tribromoiodide, 7. 766 
trichloride, 7. 718 
trichlorobromide, 7. 75O 
trichlororthioarsenato, 9. 263 
trihydroxido, 7. 67O 
trihydroxyimidodisulphonate, 8. 659 
trimetaphosphato, 7. 881 
trioxychromate, 11 . 302 
trioxydibromide, 7. 755 
trioxydichloride, 7. 741 

hemihydrate, 7. 741 
monohydrate, 7. 741 
tetrahydrate, 7. 741 
trihydrate, 7. 741 

trioxydiiodide, 7. 767 
dihydrate, 7. 767 

__ monohydrato, 7. 767 
trioxydinitrate, 7. 868 
trioxydinitrite, 8. 497 
tr ioxyoctohydroxyhexanitrate , 7. 

868 
trioxyorthophosphate, 7. 877 
trioxypentacarbonato, 7. 836 
trioxysulphate, 7. 818 

hydratod, 7. 818 
tripermangariite, 12. 279 
trisolenitodeeamolybdate, 10. 836 
trisulphobispyroHuipharsonite, 9. 299 
trisulphodichloride, 7. 794 
trisulphorthosulphobismuthito, 9. 692 
tritadiarsenide, 9. 69 
tritamercurido, 7. 619 

— tritatetrarsenido, 9. 69 
trithionate, 10. 609 
trithiophosphate, 8. 1067 
trithiopyrophosphato, 8. 1070 

— — tritungstate, 11 . 811 
triuranato, 12. 67 
tungstate , 11. 792 
ultramarine, 6. 59O 

. blue, 6. 889 
violet, 6. 889 

ultraphosphates, 7. 882 
uranate, 12. 64 
uranyl chrornatc, 11. 3(>8 

pontafluoride, 12. 79 
uses, 7. 591 
valency, 7. 6OO 
vanades, 9. 775 
vanadium spar, 9. 809 

— white, see white-load 
wool, 7. 507 
works, 7. 504 
X-radiogram, 1. 641 
zinc alloys, 7. 616 

„ chromite, 11. 304 
— hydroxyorthovanadate , 9. 777 

orthovanadate, 9. 778 
oxychloride, 4. 546 
oxydisil icate, 6. 889 
sulphide, 7. 797 

zirconate, 7. 136 
zirconium, 7. 117 

(dodeca)load tetrahenicosichloride, 7. 736 

sulphoh.exabismuth.ite
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(hexa)lead- tetracalciuxn dihydroxytriortho-

silicato, 6. 888 
(octo)lead oxyhexadecachloride, 7. 736 
(penta)lead oxyenneachloride, 7. 736 
(tetra)lead oxyheptachloride, 7- 736 
(tri)lead imidosulphonate, 8. 658 

pentasulphosil ieate, 6. 987 
Leadhillite, 7. 491, 853 
Le aloool de soufre, 6. 94 
Least effort, principle of, 2. 146 
Leberblende, 4. 408 
Lebererz, 14. 20O 
Leberkies, 14. 136 

pyrites fuscus, 14. 218 
Leberkise, 14. 136 
Leclanche's cell, 1. 1029 
Ledeburite, 12. 800, 863 
Ledererite, 6. 734 
Lederite, 6. 84O ; 7. 3 
Leduc's molecular vo lume method mole

cular or atomic weights , 1. 763 
Leelito, 6. 663 
Lehmanite , 6. 694 
Lehmannito, 11. 290 
Lehnerite, 12. 530 ; 14. 395 
Lehrbachite, 4 . 697 ; 7. 49 ; 10. 788 
Lehunti te , 6. 653 
Leidyite , 6. 624 
Leithner's blue, 5. 298 
Lembergite, 6. 574 
Lemberg's solution, 4. 376 
Lemory, N . , 1. 52 
Lemnian earth., 6. 471 
Lemon, 13. 615 

yellow, 11 . 271, 273 
Lenard rays, 4. 25, 28 
Lengenbachite, 7. 491 ; 9. 4, 299 
Lennseite, 14. 424 
Lennilite, 6. 609, 624, 663 
Lenzinite, 6. 494 
Lenzite, 6. 494 
Leonardo da Vinoi, 1. 47 
Leonhardite, 6. 738 

a-, 6. 738 
£-, 6. 738 

Leonite, 2. 43O, 657 ; 4. 339 
Lepidochlorite, 6. 622 
Lepidocrocite, 12. 530 ; 13. 877, 884, 886 
Lepidokrokite, 13. 877 
Lepidolite, 2 . 2, 425 ; 6. 604, 607 ; 7. 896 
Lepidomelane, 6. 608 
Lepidomorphite, 6. 606 
Lepidophacite , 12. 149 
LepidophcBite, 12. 266, 276 
Lepitochlorites, 6. 623 
Lepolite, 6. 693 
Lepor, 6. 918 
Leptochlorites, 6. 622, 623 
Leptonematite , 12. 236, 266 
Lerbachite, 4. 697 ; 10. 694 
Lerch's rule radioactivity, 4. 114 
Lessbergite, 4. 371 
Lett somite, 5. 154, 353 
Leucaugite, 6. 817, 819 
Leuchtenbergite, 6. 622 
Leucite , 6. 648 

beryllia, 6. 649, 803 
ferric, 6. 649, 919 
lithia, 6. 649 
pseudo-, 6. 651 

Leucite soda, 6. 647, 648, 649 
thal l ium, 6. 65 
thallo- , 6. 826 

Leucitic acid, 6. 294, 648 
Leucitohedron, 6. 649 
Leucoargilla, 6. 472 
Leucoargyrite, 0. 291 
Leucochalcite , 9. 5, 16O 
Leucocycl i te , 6. 368, 37O 
Leucoglaucite, 14. 320 
Leucolite, 6. 560, 763 
Leucomanganite , 12. 149, 454 
Leucone, 6. 227 
Leucophane, 4. 206 ; 6. 380 
Leucophoenicite, 6. 894 ; 12. 149 
Leucophosphate, 14. 411 
Leucophyll i te , 6. 606 
Leucopyrite , 9. 4, 73 ; 12. 53O 
Leucosphenite, 6. 844 ; 7. 3, 54, 100 
Leucoxene, 6. 840 ; 7. 3 
Leudouxite , 14. 424 
Leukonium, 9. 451 
Leuteoarsenatomolybdic acid, 9. 206 
Leverrierite, 6. 473, 492 
Levgue , 6. 735 
Leviglianite, 4. 697 ; 10. 780 
Levyni te , 6. 575 
Lewis' cubical a tom, 4. 195 
Lewisite, 7- 3 ; 9. 433 
Ley den blue, 5. 298 

papyrus, 1. 26 
Lherzolite, 5. 298 
Libavius, A. , 1. 51 

fuming spirit, 7. 436 
Libethenite, 3 . 289 ; 8. 733 

black, 3 . 8, 961 
Lichtes uranpecherz, 12. 52 
Liebenerite, 6. 619 
Liebigite, 12. 5, 115 
Liesegang's rings, 1. 537 
Lievrite, 6. 918 ; 12. 530 
Light, action magnetic field on polarized, 4. 

19 
black, 4. 53 
calcium, 1. 326 
Drummond's , 1. 326 
l ime, 1. 326 
magnes ium, 4. 259 
matter of, 1. 56 
red silver ore, 9. 4 
syringe, 8. 1058 
zircon, 1. 326 

Lignes de gl issement, 12. 895 
Lignite, absorption oxygen , 1. 371 
Ligurite, 6. 840 ; 7. 3 
Lilalite, 6. 607 
Lilianite, 9. 693 
Lil lhammerite, 15. 5, 444 
Lillianite, 7. 491 ; 9. 589 
Lillite, 6. 624 ; 12. 530 
Lime, 8. 672 ; 13. 615 

burning, 3. 653 
burnt, 3 . 653 
cancrinite, 6. 582 
caustic, S. 653 
cream of, 8. 676 
high calcium, 8. 653 
hydrated, 8. 673 
juice, 18. 615 
l ight, 1. 326 
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Lime, l ive, 8. 653 

malachite , 3 . 274 
mica, 6. 707 
milk of, 8. 676 
olivine, 6. 386 
psi lomelanes, 12. 266 
slaked, 8. 673 
slaking, 8. 673 
thomsonite , 6. 7IO 
uranite, 12. 134 
water, 3 . 676 

Limestone, 8. 622, 814 ; 12. 151 ; 13 . 615 
coralline, 8. 815 
Fontainebleau, 8. 814 
lithographic, 8. 815 
oolitic, 3 . 815 
shell, 3 . 816 

Limestones argillaceous, 3 . 815 
• bi tuminous, 3 . 815 

ferruginous, 8. 815 
fetid, 8. 816 
glauconitic, 8. 814 
phosphatic , 3 . 815 
sandy, 3 . 815 

Limnite , 12. 530 ; 13. 886, 893 
Limonite , 12. 53O ; 13. 886 ; 15. 9 

boxwork, 13. 887 
Linarite, 7. 491 , 82O 
Lincolnite, 6. 755 
Lindackerite, 9. 5, 334 ; 15. 5 
Lindesite, 6. 915 
Lindsayite , 6. 693 
Lindstromite, 9. 694, 695 
Line spectrum, 4. 5, 7, 915 
Linear absorption coeff. X-rays , 4. 33 
Linnaeite, 14. 757 ; 15. 5, 9 
Linotype metal , 7. 362 
Linsenerz, 5. 155 
Lintonite , 6. 709 
Linzenerz, 9. 186 
Linzenkupfer, 9. 186 
Lion, red, 9. 341 
Lionite , 11 . 793 
Liparite, 6. 431 
Lipilite, 7. 896 
Liquefaction gases, 1. 868 

b y cooling, 1. 870 
Joule-Thomson effect, 1.872 
rapid evaporation, 1. 871 

cascade mothod, 1. 871 
Liquid air, see Air, l iquid 

crystals , 1. 645 
Bose's swarm theory, 1. 649 

Liquids, anisotropic, 1. 645 
associated, 1. 856 
association of, 1. 858, 860 
birefringent, 1. 645 
intrinsic pressure, 1. 841 
kinetic theory, 1. 840 
Langmuir's theory, 1. 642 
normal, 1. 856 
polymerized, 1. 860 
solubil ity in l iquids, 1. 522 

Liquor argenti v iv i sublimati , 7. 436 
arsenicalis, 9. 40 
arsenici hydrochloricus, 9. 40 
arsenii e t hydrargyri iodidi, 4. 916 
fumens e x s tanno, 7. 437 
magnesia carbonates, 4. 361 
plumbi subacetat is , 7. 691 

Liquor sil icum, 6. 135 
Liroconite, 3 . 8 ; 5. 155 ; 9. 5 
Lirokonmalachite, 9. 186 
Liskeardite, 5. 155 ; 9. 5, 186 ; 12. 530 
Litchfield's shaft furnace, 4. 701 
Lithammonium, 8. 245 
Litharge, 7. 639 

absorption oxygen, 1. 371 
flake, 7. 639 
levigated, 7. 639 
sublimed, 7. 639 

Litheophorus, 8. 729 
Litheosphorus, 8. 729 
Lithia a lum, 5. 342 

felspar, 6. 662, 668 
leucite, 6. 649 
mica, 6. 607 
psilomelanes, 12. 266 
sodalite, 6. 583 

Lithiojarosite, 14. 343 
Lithion-psilomelane, 12. 266 
Lithionite, 6. 607 
Lithiophilite, 12. 149, 453 ; 14. 396 
Lithiophorite, 12. 266 ; 15. 9 
Lithiophylite , 2. 426 
Lithite , 6. 651 
Li thium a-, 2. 458 

acetylene diammmocarbido, 5. 849 
aluminium dimesosilicate, 6. 652 

• dimetasilicatc, 6. 64O 
heptitabromorthosilicate, 6. 573 

_ mesotrisilicate, 6. 641, 668 
— —- orthosilicate, 6. 569 

hydrated, 6. 573 
paratetrasilicato, 6. 641 
phosphate, 5. 367 
sulphate, 5. 342 
tetrametasilicate, 6. 641 

aluminosilicate, 6. 569 
- amalgams, 4. 1012 

amide, 8. 253 
amidochromate, 8- 266 
amidosulphonate, 8. 641 
ammine, 8. 244 

- — amminotritantimonide, 9. 341 
ammonium chromate, 11. 244 

cis -disulphi tote tra mm inoco bait -
ate , 10. 317 

hydrorthophosphate, 2. 876 
pentametaphosphate, 2. 878 ; 8. 

988 
sulphate, 2. 705 
trimetaphosphato, 2. 877 

antimonatotriiodobromide, 9. 512 
argentoiodides, 3 . 433 
arsenatotrimolybdate, 9. 209 

— at. wt . , 2. 470 
azide, 8. 345 

hydrate, 8. 345 
azodithiocarbonate, 8. 338 
/9-, 2. 458 
barium silicate, 6. 371 
ci«-bischromatotetramminocobaltiate, 

11. 311 
borosilicate, 6. 448 
bromate, 2. 33O 
bromide, 2. 577 

ammines, 2. 586 
properties, chemical, 2. 586 

physical, 2. 579 
.**<--
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L i t h i u m b r o m o b i s a r s e n i t e , 9 . 2 5 6 
b r o m o s t a n n a t e , 7 . 4 6 6 
c a d m i d e , 4 . 6 6 8 
c a d m i u m a l l o y s , 4 . 6 6 8 

s u l p h a t e , 4 . 6 3 6 
t r i c h l o r i d e , 4 . 5 5 4 

caes ium a l l o y s , 2 . 4 8 1 
—-— c a l c i u m c a r b o n a t e , 3 . 8 4 4 

m e t a s i l i c a t e , 6 . 3 6 6 
o r t h o s i l i c a t e , 6- 3 6 5 
p h o s p h a t e , 8- 8 7 8 

c a r b a m a t e , 2 . 7 9 6 
c a r b i d e s , 5 . 8 4 7 
c a r b o n a t e , p r e p a r a t i o n , 2 . 7 2 5 

p r o p e r t i e s , c h e m i c a l , 2 . 767 
p h y s i c a l , 2 . 747 

- — c h l o r a t e , 2 . 3 2 5 
a m m i n o - , 2 . 3 2 9 

- — c h l o r i d e a m m i n o - , 2 . 5 5 4 
- -— a n d h y d r o g e n , 1 . 3 0 3 
— s u l p h a t e c r y s t a l l i z a t i o n , 2 . 

6 8 9 
- — h y d r a t e d , 2 . 5 4 2 

p r e p a r a t i o n , 2 . 5 2 8 
p r o p e r t i e s , c h e m i c a l , 2 . 5 5 2 

p h y s i c a l , 2 . 5 2 9 
c h l o r i t e , 2 . 2 8 4 
c h l o r o a u r a t e , 8. 5 9 3 
c h l o r o c h r o m a t e , 1 1 . 3 9 7 

- c h l o r o c o l u m b i t o , 9. 8 7 6 
— c h l o r o i o d i d o , 2 . 6 1 1 
-- c h l o r o i r i d a t o , 1 5 . 771 

d i h y d r a t e , 1 5 . 771 
h o x a h y d r a t e , 5 . 771 

c h l o r o p e n t a q u o d i c h l o r i d o , 1 1 . 4 1 8 
ch loroper i r id i to , 1 5 . 7 6 5 
c h l o r o p e r o h o d i t e , 1 5 . 5 7 9 
c h l o r o p l a t i n a t e , 1 6 . 3 2 4 

h e x a h y d r a t e , 1 6 . 3 2 4 
— ^ - c h l o r o p l a t i n i t e , 1 6 . 281 

c h l o r o p l u m b i t c , 7 . 7 2 7 
c h l o r o s t a n n a t e , 7 . 4 4 8 
c h l o r o t r i f l u o a n t i m o n i t o , 9 . 4 6 6 

— — c h r o m a t o , 1 1 . 2 4 3 
d i h y d r a t e , 1 1 . 2 4 3 

c h r o m i t e , 1 1 . 196 
~ c h r o m i u m p e n t a c h l o r i d e , 1 1 . 4 1 8 

c h r o m o u s c a r b o n a t e , 1 1 . 4 7 1 
• c o b a l t i c h e x a n i t r i t e , 8 . 5 0 4 

c o b a l t o u s h e n a c h l o r i d e , 1 4 . 6 4 1 
h e p t a c h l o r i d e , 1 4 . *>41 
h e x a c h l o r i d e , 1 4 . 641 
s u l p h a t e , 1 4 . 7 7 9 
t e t r a c h l o r i d e , 1 4 . 641 
t r i c h l o r i d e , 1 4 . 6 4 0 

— t r i s u l p h i t e , 1 0 . 3 1 4 
c u p r o u s s u l p h i t e , 1 0 . 2 7 5 

t h i o s u l p h a t e , 10 . 5 3 0 
d e c a b o r a t e d e c a h y d r a t e d , 5 . 6 6 
d e e a h y d r o p o n t a s o l e n i t o d o d e c a v a n a -

d a t e , 1 0 . 8 3 5 
d e u t e r o c t o v a n a d a t e , 9. 7 6 1 
d e \ » t e r o d o d e c a v a n a d a t e , 9 . 7 6 1 
d e u t e r o h e x a v a n a d a t e , 9 . 7 6 1 
d e u t e r o t e t r a v a n a d a t e , 9 . 7 6 1 
d i a l u m i n i u m o r t h o s i l i c a t e , 6 . 5 6 9 

p e n t a m e t a s i l i c a t e , 6 . 6 4 1 
d i b o r a t e , 5 . 6 5 
d i o h r o m a t e , 1 1 . 3 2 5 
d i h y d r o a r s e n a t e , 9 . 149 

L i t h i u m d x h y d r o a r s e n a t o t r i m o l y b d a t e , 9 . 
2 0 8 

d i h y d r o h y p o p h o s p h a t e , 8 . 9 3 3 
d i h y d r o m a n g a n i d i o r t h o p h o s p h a t e , 1 2 . 

4 6 1 
p e n t a h y d r a t e , 1 2 . 4 6 1 
t r i h y d r a t e , 1 2 . 4 6 1 

d i h y d r o p h o s p h a t o h e m i p e n t a m o l y b -
d a t e , 1 1 . 6 6 9 

d i h y d r o p h o s p h i t e , 8 . 9 1 2 , 9 1 3 
d i h y d r o r t h o p h o s p h a t e , 2 . 8 5 8 
d i i o d o d i n i t r i t o p l a t i n i t e , 8 . 5 2 2 
d i m o l y b d a t e , 1 1 . 5 8 1 
d i o x i d e , 2 . 4 8 7 
d i o x y o r t h o s i l i c a t e , 6 . 3 3 2 
d i p h o s p h a t e , 2 . 8 6 2 
d i s e l e n i t o p e n t a m o l y b d a t e , 1 0 . 8 3 7 
d i s o d i u m c h l o r o p e r i r i d i t e , 1 5 . 7 6 5 
d i s u l p h i d e , 2 . 6 3 2 
d i s u l p h u r y l i o d i d e , 1 0 . 6 9 0 
d i t h i o n a t o , 1 0 . 5 8 3 
d i t h i o p h o s p h a t e , 8 . 1 0 6 8 
d i t r i t a m e r c u r i d e , 4 . 1 0 1 2 
d i t r i t a s t a n n i d e , 7 . 3 4 6 
d i t u n g s t a t e , 1 1 . 8 0 9 
d i v a n a d y l h e x a s u l p h i t e , 1 0 . 3 0 5 
d o c o s i b r o m o a l u r n i n a t e , 5 . 3 2 6 

- — e n n e a f l u o d i a n t i m o n i t e , 9 . 4 6 5 
e n n e a h y d r o p e n t a l a n t h a n a t e , 5 . 6 2 8 
f erra te , 1 3 . 9 3 4 
ferric c h l o r i d e , 1 4 . 102 
ferr i to , 1 3 . 9 0 6 
f e r r o h o p t a n i t r o s y l t r i s u l p h i d e , 8 . 4 4 1 
f errous p h o s p h a t e , 1 4 . 3 9 6 

s u l p h a t e , 1 4 . 2 9 3 
t r i c h l o r i d e , 1 4 . 3 2 

f l u o a l u m i n a t o , 5 . 3 0 3 
fluoborate, 5 . 126 
f luor ide , 2 . 5 1 2 
f l uo s i l i ca t e , 6 . 9 4 6 

- — f l u o s t a n n a t o , 7 . 4 2 3 
- -— f l u o s u l p h o n a t e , 1 0 . 6 8 5 

fl u o t i t a n a t o , 7 . 7 O 
fluozirconate, 7 . 139 
g l a u c o p h a n e , 6 . 6 4 4 

- — h e m i m e r c u r i d e , 4 . 1 0 1 2 
- — h e m i p e n t a s t a n n i d e , 7 . 3 4 6 

h e x a b o r a t e h e x a h y d r a t e d , 5 . 6 6 
— h e x a b r o m o s e l e n a t e , 1 0 . 9 0 1 

h e x a c h l o r o i n d a t e , 5 . 4 0 0 
h e x a c h l o r o t h a l l a t e o c t o h y d r a t e d , 5 . 

4 4 5 
h e x a d e e a m o l y b d a t e , 1 1 . 6 0 3 
h o x a f l u o a l u m i n a t e , 5 . 3 0 3 
h e x a f l u o t a n t a l a t e , 9 . 9 1 6 
h e x a h y d r o a r s e n a t o c t o d e c a m o l y b d a t e , 

9. 2 1 1 
h e x a m e r c u r i d e , 4 . 1 0 1 2 
h i s t o r y , 2 . 4 2 1 
h y d r i d e s , 2 . 4 8 1 
h y d r o c a r b o n a t e , 2 . 7 7 3 
h y d r o m e t a l u m i n a t e , 5 . 2 8 7 
h y d r o - o r t h o p h o s p h a t e s e c o n d a r y , 2 . 

8 5 1 
h y d r o p e n t a f l u o a n t i m o n i t e , 9 . 4 6 5 
h y d r o p h o s p h i t e , 8 . 9 1 2 

—• h y d r o p y r o t e l l u r a t e , 1 1 . 8 9 
h y d r o p y r o t e l l u r i t e , 1 1 . 7 8 
h y d r o s u l p h a t e s , 2 . 6 7 8 , 6 7 9 

h y d r a t e d , 2 . 6 8 7 
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Lithium, h y d r o s u l p h i d e , 2 . 641 
h y d r o s u l p h i t e , 10. 260 
h y d r o t e l l u r a t e , 1 1 . 89 
h y d r o x i d e , 2. 495 

p rope r t i e s , 2. 5OO 
h y d r o x y iod ide , 2 . 600 
h y d r o x y p e n t a c h l o r o p l a t i n a t e , 16. 335 
hypoch lo r i t e s , 2- 269 
h y p o m o l y b d i t o t e t r a m o l y b d a t e , 11.593 
h y p o p h o s p h a t e , 8. 933 
h y p o p h o s p h i t e , 8. 88O 
h y p o s u l p h i t e , 10. 181 
imide , 8. 258 
i o d a t e , 2 . 332 

h y d r a t e d , 2. 334 
i o d a t o p h o s p h a t e , 2. 851 
iod ide , 2. 596 

h y d r a t e d , 2. 602 
p rope r t i e s , chemica l , 2. 605 

phys i ca l , 2 . 598 
iodob i sa r sen i t e , 9. 256 
i r i d i u m a l loys , 15 . 750 
i s o t e t r a h y d r o b o r o d o d e c a t u n g s t a t e , 5 . 

109 
l ead c h r o m a t o , 1 1 . 304 

d i t h i o s u l p h a t e , 10. 551 
m a g n e s i u m a l loys , 4 . 666 

carbonate,* 4. 367 
me tas i l i ca t e , 6. 407 

m a n g a n a t e , 12 . 288 
- r n a n g a n i t o m a n g a n a t e , 12. 290 
- — m a n g a n o u s ferric p h o s p h a t e , 14. 412 
__ p h o s p h a t e , 12. 453 

t r i ch lo r ide , 12. 366 
- — mercu r i c b romod ich lo r ide , 4 . 892 

h e x a n i t r i t e , 8. 495 
_— t o t r a b r o m i d e , 4 . 891 

to t r a iod ide , 4 . 927 
_ h e x a h y d r a t e d , 4. 927 

— — o c t o h y d r a t o d , 4 . 927 
t r i b r o m i d e , 4 . 891 
t r i n i t r i t e , 8. 495 

— m e t a b o r a t e , 5 . 65, 79 
—. o c t o h y d r a t e d , 5 . 65 
m e t a b r o m o a n t i m o n a t e , 9. 497 
m e t a c h l o r o a n t i m o n a t e , 9. 491 

- m e t a d i z i r c o n a t e , 7 . 136 
m e t a l u m i n a t e , 5. 287 
m e t a n t i m o n a t e , 9. 450 
m e t a p h o s p h a t e , 2 . 867 
m e t a p l u m b a t e , 7. 696 
m e t a r s e n i t e , 9. 116 
me ta s i l i c a t e , 6. 329 

h y d r a t e d , 6. 331 
m e t a s u l p h a r s e n a t e , 9. 317 

— m e t a s u l p h o a n t i m o n i t e , 9. 533 
m e t a s u l p h o t e t r a n t i m o n i t e , 9. 534 
m e t a t u n g s t a t e , 1 1 . 822 
m e t a v a n a d a t e , 9. 761 
m e t a z i r c o n a t e , 7. 135 
m o l y b d a t e , 1 1 . 552 

t r i o c t o h y d r a t e , 1 1 . 553 
m o l y b d e n u m d i o x y d i b r o m i d e , 1 1 . 638 

o x y t e t r a b r o m i d e , 1 1 . 638 
monamidophosphate , 8. 706 
m o n o m e r c u r i d e , 4 . 1012 
m o n o s u l p h i d e , 2. 621 

p rope r t i e s , chemica l , 2. 627 
phys ioa l , 2 . 624 

m o n o x i d e , 2 . 486 

L i t h i u m n icke l m e t a p h o s p h a t e , 15 . 496 
t r i ch lo r ide , 15 . 419 

n icke lous s u l p h a t e , 15 . 472 
n i t r a t e , 2 . 802 

h y d r a t e s , 2 . 815 
p r o p e r t i e s , chemica l , 2 . 820 

phys ica l , 2. 808 
n i t r a t o s u l p h a t e , 2 . 816 
n i t r i d e , 8. 98 
n i t r i t e , 8. 474 

h e m i h y d r a t e , 8. 474 
m o n o h y d r a t e , 8. 474 

o c t o b o r a t e h y d r a t e d , 5 . 66 
oc tof luozi rconate , 7 . 139 
o c t o m o l y b d a t e , 1 1 . 595 
o c t o s u l p h a t e , 10. 447 
o r t h o a r s e n a t e , 9. 149 
or thod is i l i ca te , 6. 33O 

— o r t h o d o d e c a c o l u m b a t e , 9. 685 
o r t h o p h o s p h a t e , n o r m a l , 2. 847 

p r o p e r t i e s , chemica l , 2. 849 
phys ica l , 2. 848 

or thos i l i ca te , 6. 329 
o r t h o s u l p h a r s e n a t e , 9. 317 
o r t h o s u l p h o a n t i m o n i t e , 9. 533 
o r t h o t e l l u r a t e , 1 1 . 89 
o r t h o t e t r a v a n a d a t e , 9. 761 
o r t h o v a n a d a t e , 9. 760 

e n n e a h y d r a t e , 9. 760 
h e x a h y d r a t e , 9. 760 

o s m i u m a l loy , 15 . 697 
o x y o r t h o v a n a d a t e , 9. 76O 

m o n o h y d r a t e , 9. 76O 
t e t r a d o c a h y d r a t e , 9. 76O 
t e t r a h y d r a t e , 9. 760 

- — p a l l a d i u m a l loys , 15 . 642 
— p a r a m o l y b d a t e , 1 1 . 584 

d o d e c a h y d r a t e , 1 1 . 584 
_ oc tocos ihyd ra t e , 1 1 . 584 

p a r a t u n g s t a t e , 1 1 . 814 
• p e r c a r b o n a t e , 6. 84 
- p e n t a c h l o r o a n t i m o n i t o , 9. 479 

h e x a h y d r a t e , 9. 479 
p e n t a h y d r a t e , 9. 479 

p e n t a c h l o r o d i p l u m b i t e , 7. 727 
p e n t a i o d o p l u m b i t e , 7 . 776 

p e n t a h y d r a t e , 7 . 776 
t e t r a h y d r a t e , 7. 776 

p e n t a m e r c u r i d e , 4 . 1012 
p e n t a m o l y b d a t o d i s u l p h i t e , 10. 307 
pen t a s i l i c a t e , 6. 329 
p e n t a t a n t a l a t e , 9. 901 

——— perch lo ra to , 2 . 395 
p e r d i c h r o m a t e , 1 1 . 359 
p e r d i t u n g s t a t e , 1 1 . 835 
p e r d i u r a n a t e , 12. 72 
per fe r r i t e , 13 . 926 
p e r i o d a t e , 2. 406, 408, 409 

a m m o n i u m , 2. 409 
p e r m a n g a n a t e , 12. 302 
p e r m o n o s u l p h o m o l y b d a t e , 1 1 . 653 
p e r s u l p h a t e , 10. 476 

— p e r t e t r a t u n g s t a t e , 1 1 . 836 
p e r u r a n a t e , 12. 72 
p e r v a n a d a t e , 9. 795 
p h o s p h a t o e n n e a m o l y b d a t e , 1 1 . 666 
p h o s p h a t o h e x a m o l y b d a t e , 1 1 . 667 
p h o s p h a t o h e x a t u n g s t a t e , 1 1 . 872 
p h o s p h i d e , 8. 834 
p h o s p h i t o d o d e c a m o l y b d a t e , 8. 918 
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Lithium plat inum alloys, 16. 194 

plumbate , 7. 698 
trihydrate, 7. 698 

potass ium alloys, 2. 48O 
carbonate, 2. 748, 768 
chromate, 11 . 257 
hexafluotetraluminotrimesosili-

cate, 6. 608 
hy< lrotrialuminotriorthosilicate, 

' 6. 608 
molybdate , 11 . 558 
silicate, 6. 337 
sulphate, 2. 687 
si i lphatochromate, 11. 244 
sulphite, 10. 260 
tungstate , 11 . 781 

preparation, 2. 445, 449 
— - properties, chemical, 2. 468 
— _ physical , 2 . 451 

pyridinepentachloroplatinate, 16. 312, 
324 

pyrophosphate, 2. 862 
pyrophosphatododecamolybdate , 11 . 

671 
pyrosulpharsenate, 9. 316 
pyrosulphoantimonito, 9. 533 

— pyrotellurite, 11. 77 
— pyrovanadate, 9. 761 

_ hexahydrate , 9. 761 
totrahydrate, 9. 761 

rhodium alloy, 15. 564 
rubidium alloys, 2 . 481 

sulphate, 2. 688 
ruthenium alloy, 15. 5IO 
salts extraction, 2. 442, 443, 444 

— - - - selenate, 10. 855 
— - - selenide, 10. 766 

selenite, 10. 821 
tetritatrihydrate, 10. 821 

• selenotrithionate, 10. 926 
— - silicide, 6. 169 

silver dithiosulphate, 10. 537 
— nitrate, 3 . 479 

nitrite, 8. 484 
orthosulphoantimonite, 9. 542 
sulphate, 3 . 454 

sodium al loys , 2. 480 
chloroperrhodite, 15. 579 fluoaluminate, 5. 306 
molybdate , 11 . 556 
selenate, 10. 866 
sil icate, 6. 337 
sulphate, 2. 687 
sulphite, 10. 26O 
trioxysulpharsenate, 9. 329 
tungstate , 11 . 779 
1 : 3-tungstate, 11. 779 

solubility of hydrogen, 1. 307 
stannate, 7. 417 
stannic tungstate , 11 . 792 
strontium pentabromide, 3 . 731 

silicate, 6. 371 
subchloride, 2. 530 
sulphamidate, 8. 662 
sulphate hydrates, 2. 667 

preparation, 2. 660 
properties, chemical, 2. 672 

physical, 2. 660 
sulphates , 12. 416 

• sulphatoaluminate, 5. 342 

Li th ium sulphatocuprate, 3 . 256 
sulpha toper t i tanate , 7. 95 

— — sulphite, 10. 260 
sulphomolybdate , 11 . 661 
sulphoniodide, 2. 607 
sulpho tellurite, 11 . 113 
tellurate, 11 . 89 
telluride, 11 . 40 
tellurite, 11 . 77 
tetraborate, 5. 65 

pentahydrated, 5. 66 
— — tetrabromoaluminate, 5. 326 

tetrachloroaluminate, 5. 321 
tetrachloromercuriate, 4. 852 

. tetrachromate, 11 . 352 
tetrafluoantimonite, 9. 465 
tetraiodoplumbite, 7. 776 
tetrametaphosphate , 2. 867 
tetramolybdate , 11 . 592 
tetranitritoplatinite, 8. 519 
tetratellurate, 11 . 89 
tetratellurite, 11. 77 
tetritastannide, 7. 346 
thallic disulphate, 5. 469 

— — thallous chlorides, 5. 441 
dithionates , 10- 594 

thiocarbonate, 6. 123 
thiosulphate, 10. 514 

— — thorium hexachloride, 7. 235 
_ hydroxy trichloride, 7. 232 

nitrate, 7. 251 
oxyehloride, 7. 232 
pontaohloride, 7. 235 
sulphato, 7. 246 

tourmaline, 6. 742 
trialuminiurri hexahydroxydimetasi l i -

cate, 6. 607, 652 
triantimonate, 9. 443 
triantimonide, 9. 341 
trichlorocuprate, 3 . 183 
trichloroforrito, 14. 32 
trichloromercuriato, 4. 852 
trichrornate, 11 . 350 
trimorcuride, 4. 1012 
trimolybdate, 11. 588 

heptahydrate , 11 . 588 
monohydrate , 11. 588 
octohydrate, 11 . 588 
tetrahydrate, 11. 588 

tri sulphatochromiate, 11 . 464 
tritamide, 8. 258 
tr i tammonium, 8. 259 
tritarsenide, 9. 61 
triterodecavanadate, 9. 761 
tungstate , 11 . 773 
tungsten bronzes, 11. 751 
ultramarine, 6. 589 
uranate, 12. 62 
uranium pyrophosphate, 12. 132 
uranous hexachloride, 12. 82 
uranyl disulphate, 12. 109 

hexafluoride, 12. 79 
nitrate, 12. 126 
phosphate, 12. 132 
pyrophosphate, 12. 132 

X-radiogram, 1. 642 
zinc silicate, 6. 444 

sulphate, 4. 636 
trichloride, 4 . 554 

(di)l ithium imidosulphonate, 8. 650 
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(di)lithium si l icododecatungstate , 6. 875 
(octo)lithiurn trizirconium pentorthosili-

cate , 6. 854 
(tetra) l i thium si l icododecamolybdate, 6. 

869 
si l icododecatungstate, 6. 875 

Lithographic l imestone, 3 . 815 
Lithomarge, 6. 472 

green, 6- 472 
Lithophone, 4. 600 
Lithophosphorus, 2. 3 
Lithosiderites, 12. 523 
Live l ime, 3. 653 
Liveingito, 7. 491 ; 9. 4, 300 
Liver of sulphur, 2. 621 

soda, 2. 621 
volati le , 2. 645 

Livingstonite , 4. 697 ; 9. 343, 543 
Llicteria, 9. 553 
Loaisito, 9. 225 
Loboite, 6. 726 
Loekyor's evolut ion hypotheses e lements , 4. 

21 
Lodestone, 12. 530 
Lbffebikobelt, 9. 3 
Lollingito, 9. 4, 73 ; 12. 530 
Lowigite , 5. 353 
Lowite , 2. 430 ; 4. 252 
Loganite , 6. 622, 821 
Logronito, 6. 392 
Lomonite , 6. 738 
Lonchidite , 14. 2OO 
Longbanite , 6. 836 
Longitudinal elasticity, 1. 82O 
Longulites , 1. 628 
Looking-glass ore, 12. 530 
Lophoito, 6. 622 
Lorandite, 5. 407 ; 9. 4, 297 
Loranscite, 5. 481, 516, 519 ; 9. 903 
Loranskite, 7. IOO 
Lorenzenito, 6. 842 ; 7. 3, 1OO 
Lorettoite , 7. 491 , 742 
Lossonite, 7. 491 ; 9. 334 ; 12. 530 
Loseyi te , 12. 149, 439 
Lotal i te , 6. 915 
Lotrite, 6. 722 
Louderbackito, 14. 328, 351 
Louisite, 6. 368 
Loxoclase , 6. 662, 663 
L'oxyde de fer noir, 13. 736 
Lubeckite , 12. 243 ; 14. 424, 586 
Lubricating oils, 13 . 613, 615 
Lucasite , 6. 609 
Lucianite, 6. 432 
Lucifer matches , 8. 1059 
Lucinite, 5 . 363 
Luckite , 12. 149 ; 14. 245 
Lucretius, 1. 19, 37 

atomic theory, 1. 107 
Ludlamite , 8. 733 ; 12. 530 ; 14. 395 
Ludwigite , 5. 4, 114 ; 12 . 530 
Luder's l ines, 12. 898 
Luneberg sedative spar, 5. 137 
Lunebergite, 5. 147 
Lueneburgite, 4. 252 ; 5. 4 ; 8. 733 
Lul ly , R a y m o n d , 1. 47 
L u m e n constans , 8. 730 

philosophicum, 1. 126 
Luminescence, crystallo-, 1. 6Ol 

tribo-, 1. 6Ol 
VOL. XVI. 

Luna cornea, 8. 391 
Lunar caustic, 8. 469, 461 , 474 
Lunnites , 8. 289 
Lupi spuma, 11 . 673 
Lupis jobis , 11 . 673 
Lupus erythematosus , 10. 541 

repax, 9. 341 
spuma, 11 . 673 

Lusakite, 14. 424 
Lussatite , 6. 247 
Lustres, 6. 515 
Lutecia, 5. 707 

isolation, 5. 705 
Lutecin, 15. 2IO 
Lutecite , 6. 139 
Lutecium, 5. 498, 705 

atomic number, 5. 706 
weight , 5. 706 

chloride, 5. 707 
— hydroxide, 5. 707 

isolation, 5. 555 
properties, 5. 706 
sulphate , 5. 707 

Lutooarsenatotungstic acid, 9. 213 
Luteocobalt ic fluoborate, 5. 128 

permanganate , 12. 336 
Luteophosphomolybdie acid, 11 . 665 

tetracosihydrate, 11. 666 
totratricontihydrate, 11 . 666 

Luteophosphotungst ic acid, 11. 87O 
Luteovanadatophosphates , 9. 827 
Luteus , 9. 827 ; 11 . 665 
Lutidinium bromopalladate, 15. 678 

bromopalladito, 15. 677 
bromosmate , 15. 723 
chloroiridate, 15. 771 
chloropalladate, 15. 673 

— chloropalladite, 15. 67O 
chlororhodato, 15. 580 
chlorosmate, 15. 719 
lutidine, pentachloroplatinato, 16. 312 

Lux (luces), 10. 725 
Luzonite , 3 . 7 ; 9. 4, 318 
Lychnis , 5. 295 
Lydian stone, 6. 14O 
Lydi te , 6. 140 
Lyman's spectrum, 4. 169 
Lyncurium, 6. 740 
Lyndochi te , 9. 867 ; 12. 6 
Lyoni te , 11 . 793 
Lyophi te , 1. 771 
Lyophobe , 1. 771 
Lysol , 13. 615 
Lythrodes , 6. 619 

M 

Macfarlanite, 9. 64 
Machine cast pig iron, 12. 596 
Mackensite, 6. 921 ; 12. 530 
Mackintoshite, 5. 515 ; 6. 883 ; 7. 185 ; 12 . 5 
Mack's cement , 3 . 776 
M a d e , 6. 458 
Macluerite, 6. 817 
Maconite, 6. 619, 622 
Macrolepidolite, 6. 615 
Macromolecular, 1. 657 
Macupite, 5. 531 
Manaken, 7. 56 

2 R 
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Magalaea sit iens, 12. 140 
Maghemite, 12. 530 ; 13. 780 
Magisterium ceraunochryson, 3 . 582 

plumbi, 7. 706 
Magisterum bismuthi, 9. 707 

Duflos, 9. 708 
Magistral, 3 . 234, 304, 
Magnalium, 5. 237 
Magnasia, 4. 250 
Magne, 12. 140 
Magneforrite, 18. 914 
Magnes, 12. 139 

luminaris, 8. 729 
Magnesia, 4. 250, 28O 

alba, 4. 249, 282, 358, 364 ; 12. 140 
aloosol, 4. 29O 
alum, 4. 252 ; 5. 154, 354 
alumina-lime, 5. 295 
calcinata, 4. 280 
cal< ined, 4. 280 

— - carbonates, liquor, 4. 361 
cobalt pink, 14. 519 
epidote, 6. 722 
felspar, 6. 662, 698 
fluid, 4. 361 
friabilis torriformis, 12. 267 

— -- indurata, 12. 265 
— - iron spinol, 5. 154, 297 
—— - muriata, 4. 298 

nigra, 4. 249, 25O ; 12. 140 
potash process, Kngel's, 4. 369 
K6d, 6. 768 
«ec magnesium oxido 
sodalite, 6. 583 
solida, 12. 14O 
spinel, 5. 154, 295 
squamosa, 12. 14O 

Magnesium aluminium phosphate , 5. 370 
sil icates, 6. 808 
sulphate, 5. 353 

amalgams, 4. 1035 
amide, 8. 260 
amidochromate, 8. 266 
amidosulphonate, 8. 643 
amminopermanganate , 12. 335 
ammonium arsenate, 9. 177 

hexahydrate , 9. 177 
bromide, 4. 314 
carbonate, 4. 370 
chloride, 4. 306 
chromato, 11 . 275 
cobaltous sulphate, 14. 781 
dimetaphosphate, 4. 396 
dithiophosphate, 8. 1068 
ferrous sulphate, 14.-297 
hydrocarbonate, 4. 371 
iodide,* 4. 317 
manganous sulphates , 12. 423 

— molybdato, 11. 562 
— monothiophosphate , 8. 1069 

nickelous sulphate, 15. 475 
— orthoHulpharsenate, 9. 321 
— paratungstate , 11. 818 
— persulphate, 10. 479 
— phosphate, 4. 384 

monohydrated, 4. 386 

striata, 12. 140 
tossulato, 12. 140 
usta, 4. 280, 282 

— vitriariorum, 12. 140 
Magnesian pharmaeolifco, 9. 221 

tourmalines, 6. 741, 742 
Magnesio, 4 . 280 ; 12. 140 

hydratee, 4. 290 
Magnesii carbones, 4. 364 

pondorosus, 4. 365 
Magnesioanthophyllite, 6. 916 
Magnesiochromite, 11. 199, 2Ol 
Magnesioferrite, 4. 251 ; 12. 530 ; 13. 914 
Magnosious azide, 8. 350 
Magnesite, 4. 251, 349 ; 6. 427 
-- •— burnt, 4. 280 

caustic, 4. 35O 
crude, 4. 350 

- — dead-burnt, 4. 35O 
raw, 4. 350 
spar, 4. 349 

Magnesium, 12. 141 
action on water, 1. 135 
aluminate, 5. 295 
alumiuiuna alloys, 5. 235 

alurninatorthosilicate, 6. 812 
. carbonate, 5. 359 

— copper alloys, 5. 237 
iron alloys, 13. 557 
mesopentasilicate, 6. 826 
nickel alloys, 15. 231 

copper alloys, 15. 231 
pentaluminatorthosil icate, 6. 813 

selenate, 10. 863 
. sulphate, 4. 342 

sulphite, 10- 285 
telluride, 11 . 5O 
thiosulphate, 10. 545 
vanadate , 9. 773 
voltai te , 14. 353 

and potass ium chlorides, crystalliza
t ion, 2. 432 

and sulphates, crystal
l ization, 2. 434 

sulphates, crystall ization, 
2. 432 

— antimonide, 4. 27O 
— antimonite , 9. 432 
— argentide, 4. 669 
— arsenide, 9. 66 
— atomic number, 4. 278 

weight , 4. 277 
aurate, 3 . 584 
auride, 4. 669 
autunite , 12- 135 
azide, 8. 350 
barium dithionate, 10. 592 
ci«-bischromatotetramminocobaltiate, 

11 . 311 
trans -bischr omato tetramminocobalt i-

ate , 11 . 311 
octohydrate, 11. 311 

bishexaethylenetetraaminopersul-
phate , 10. 479 

bishexamethylenetetraminotetrathio-
nate , 10. 619 

b ismuth nitrate, 9- 710 
bismuthide, 4 . 270 ; 9. 636 
boratoferrite, 5. 114 
boratophosphate, 5. 147 
boratosulphate hydra ted , 5 . 147 
boride, 5. 25 
borite, 5. 39 
borohydrates, 5. 40 
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M a g n e s i u m boros i l ica te , 6. 451 
b o r o t i t a n a t e , 7 . 54 
b o r o t u n g s t a t e , 5. 110 
b r a s s , 4 . 253 
b r o m a t e , 2 . 350 
b r o m i d e , 4 . 312 

a r a m i n o - , 4 . 314 
d i a m m i n o - , 4 . 314 
h e x a h y d r a t e d , 4 . 313 
h e x a m m i n o - , 4 . 314 

b romoa l ly l en ide , 5 . 867 
b r o m o a r s e n a t e , 0. 258 
b r o m o a r s e n a t o w a g n o r i t e , 9. 258 
b r o m o c a r b i d e , 5 . 867 
b r o m o p l a t i n a t e , 16 . 379 
b r o m o s t a n n a t e , 7. 456 
c a d m i d e , 4 . 688 
c a d m i u m a l loys , 4 . 688 

hexach lo r ide , 4 . 559 
s u l p h a t e , 4 . 641 

•— csRsium b r o m i d e , 4 . 315 
— c a r b o n a t e , 4. 37O 

chlor ide , 4- 308 
ch ro rna t e , 1 1 . 277 
p o r o r t h o c o l u m b a t e , 9. 87O 
se lena te , 10. 844 
s u l p h a t e , 4 . 34O 
t h i o s u l p h a t o , 10. 565 

ca lc ium a l loys , 4. 685 
a lumina to f e r r i t e , 13 . 921 
a r s e n a t e , 9. 179 

—— c a r b o n a t e , 4 . 371 
ch lor ide , 4 . 309 
coba l t a r s e n a t e , 9. 23O 
d i a l u m i n i u m d ihydro t r io r thos i l i -

c a t e , 6. 718 
d ihydro -o r thod i s i l i ca t e , 6. 420 
d imetas i l i ca to , 6. 4IO 
o n n e a l u m o n o x y a l u m i n o t r i s i l i -

c a t e , 6. 816 
_ fluorthoarsenate, 9. 258 

• h e x a b o r a t e h e x a h y d r a t o d , 5 . 100 
_ __ o r thos i l i ca te , 6. 408 

s o d i u m f luoa lumina te , 6. 309 
( t r i )or thos i l ica te , 6. 409 
t r i h y d r o h o x a l u m i i i o x y a l u m i n o -

t r io r thos i l i ca t e , 6. 817 
ca rb ide , 5 . 867 
c a r b o n a t e , 4 . 349 

a c t i o n h e a t , 4 . 352 
colloidal , 4 . 351 
d i h y d r a t e d , 4 . 354 
h y d r a t e d , 4 . 354 
h e a v y , 4 . 365 
l igh t , 4 . 364 
m o n o h y d r a t e d , 4 . 354 
p e n t a d e c a t e t r i t a h y d r a t e d , 4 . 356 
p e n t a h y d r a t e d , 4 . 356 
p r e p a r a t i o n , 4 . 35O 
p r o p e r t i e s , phys i ca l , 4 . 351 
so lubi l i ty , 4 . 358 
t e t r a h y d r a t e d , 4 . 356 
t r i h y d r a t e d , 4 . 355 

c a r b o n a t o s u l p h a t e , 4 . 360 
eerie n i t r a t e , 5 . 674 
ce rous n i t r a t e , 5. 671 
chabazite , 6. 733 
ch lo ra t e , 2 . 349 
ch lor ide , 4 . 298 j I S . 615 

a m m i n o , 4 . 305 

M a g n e s i u m ch lo r ide d i a m m i n o , 4 . 305 
d i h y d r a t e d , 4 . 303 
d o d o c a h y d r a t e d , 4 . 302 
h e x a e t h y l a l c o h o l a t e , 4 . 305 
h e x a h y d r a t e d , 4 . 303 
h e x a m e t h y l a l c o h o l a t e , 4 . 305 
h e x a m m i n o , 4 . 305 
m o n o h y d r a t e d , 4 . 303 
p e n t a m m i n o , 4 . 305 
o c t o h y d r a t e d , 4 . 302 
p r o p e r t i e s , chemica l , 4 . 300 

phys i ca l , 4 . 300, 303 
so lubi l i ty , 4 . 302 
t e t r a h y d r a t e d , 4 . 303 
t e t r a m m i n o , 4 . 305 

ch lo roa r sena t e , 9. 258 
c h l o r o a r s e n a t o w a g n e r i t e , 9. 258 
c h l o r o a u r a t e , 3 . 595 
c h l o r o c h r o m a t e , 1 1 . 398 

p e n t a h y d r a t e , 1 1 . 398 
ch lo ro i r ida te , 15 . 772 
c h l o r o p a l l a d a t e , 15 . 673 
ch lo ropa l l ad i t e , 15 . 67O 
c h l o r o p l a t i n a t e , 16. 328 
_ d o d e c a h y d r a t e , 16. 328 

h e p t a h y d r a t e , 16. 328 
h e x a h y d r a t e , 16. 328 

ch lo rop l a t i n i t e , 16 . 283 
c h l o r o s t a n n a t o , 7. 449 
c h l o r o s t a n n i t e , 7. 434 

——— c h l o r o v a n a d a t e , 9. 809 
— c h r o m a to , 1 1 . 274 

p e n t a h y d r a t e , 1 1 . 275 
— — c h r o m i c h y d r o x y c a r b o n a t e , 1 1 . 473 

c h r o m i t e , 1 1 . 199 
— c h r o m i u m p e n t a c h l o r i d e , 1 1 . 419 

- --- ch rornous c a r b o n a t e , 1 1 . 472 
s u l p h a t e , 1 1 . 435 

coba l t a l loys , 14. 532 
b o r a t e , 5 . 114 

coba l t i c a q u o q u i n q u e s b o n z y l a m i n o s u l -
p h a t e , 14. 794 

h e x a n i t r i t o , 8. 504 
c o b a l t i t e , 14. 594 
c o b a l t o u s s u l p h a t e , 14. 781 

t e t r a c h l o r i d e , 14. 642 
col loidal , 4 . 256 
c o p p e r a l loys , 4 . 668 

c a r b o n a t e , 4 . 370 
n ickel a l loys , 15 . 2()7 

a l u m i n i u m a l loys , 15 . 231 
coba l t - i ron a l loys , 15 . 337 

cupr i c ch lor ide , 4 . 308 
c u p r i d e , 4 . 669 
d e c i t a m e r c u r i d e , 4 . 1036 
d e u t e r o h e x a v a n a d a t e , 9. 773 

e n n e a d e c a h y d r a t e , 9. 773 
d e u t e r o t e t r a v a n a d a t e , 9. 773 

e n n e a h y d r a t e , 9. 773 
• o c t o h y d r a t e , 9. 773 

d i a l u m i n i u m t r io r thos i l i ca te , 6. 815 
d i a l u m i n y l a l u m i n i u m o r thopen t a s i l i -

c a t e , 6. 809 
d i a m i d o d i p h o s p h a t e , 8. 711 
d i a m m i n o p o t a s s a m i d e , 8. 260 
d i a m m i n o s o d a m i d e , 8. 26O 
d i b o r a t e , 5 . 97 

o c t o h y d r a t e d , 5 . 98 
t r i h y d r a t e d , 5 . 97 

d ibor ido , 5 . 25 
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Magnesium diborohexahydroxide, 5. 40 

dibromocarbide, 5. 867 
dibromophenylarsine, 9. 57 
dicalcium silicate, 6. 403 
dichromate, 11. 341 
dichromium triorthosilioate, 6. 815 
dihydroantimonate, 9. 455 
dihydroarsenato, 9. 177 

hexahydrate , 9. 177 
dihydroarsenatomolybdate, 9. 208 
dihydrodiphosphite, 8. 916 
dihydrohypophosphate, 8. 938 
dihydrophosphate, 4. 392 

dihydrated, 4 . 302 
dihydropyrophosphate, 4. 394 
dihydrotetrasil icate, 6. 429 
dihydroxybisphosphoryltrichloride, 8. 

1026 
dihydroxycarbonate, 4. 355 

- — diiododinitriloplatinito, 8. 523 
diiodotriarsenite, 9. 257 
dimereuric hoxaiodide, 4. 940 

hoptahydrate, 4. 94O 
dimercurido, 4. 1035 
dimetaphosphate, 4. 395 

hydrated, 4. 395 
dioxydisulphomolybdate , 11. 654 
dioxydisulphotungstate , 11. 861 
dioxynitrate , 4. 380 

hydrated, 4 . 38O 
dioxyorthotantatate , 9. 904 
dithi'onate, 10. 591 
dithiophosphate, 8. 1068 

- ditritaluminide, 5. 235 
ditritamercuride, 4. 1036 
ditritantimonide, gp 406 
ditritathallide, 5. 427 
ditungstate , 11. 810 

— diuranate, 12. 66 
dodecaborate octodecahydrated, 5. 99 
ferrate, 13. 935 
ferric a lum, 14. 348 

— hydroxy sulphide, 14. 194 
totrahydrotrisulphate, 14. 348 
tetrasulphate, 14. 348 
trihydrodisulphato, 14. 348 

ferrite, 18. 914 
ferroheptanitrosyltrisulphide, 8. 442 
ferrous aluminium sulphate, 14. 300 

carbonate, 14. 369 
ferric trisulphate, 14. 353 
metasi l icate, 6. 917 
orthosil icate, 6. 908 
sulphate, 14. 297 
tetrachloride, 14. 33 

fluoaluminate, 5. 310 
fluoarsenatoapatite, 9. 259 
fluoborate, 5. 128 
fluoride, 4. 296 
fluosilicate, 6. 953 

hexahydrated, 6. 953 
fluostannate, 7. 424 
fluotantalate, 9. 917 
fluotitanate, 7. 72 

hexahydrated, 7. 72 
fluotriorthoarsenate, 9. 259 
fiuozirconate, 7. 141 
gadolinium nitrate, 5. 695 
gold al loys, 4. 669 
hausmannite , 12. 242 

Magnesium hemiheptapermanganite , 12. 278 
hemimercuride, 4 . 1036 
hemiplumbide, 7. 615 
hemisilicide, 6. 180, 181 
hemistannide, 7. 373 
hemithall ide, 5. 427 
heptachlorodibromuthite, 9. 667 
hexaborate heptahydrated, 5. 98 

octohydrated, 5. 98 
hexabromoplumbite , 7. 750 
hexachloroplumbite, 7. 731 
hexadecaboratodibromide, 5. 140 
hexadecaboratodichloride, 5. 137 
hexadecaboratodiiodide, 5. 141 
hexadecamolybdate , 11 . 603 
hexahydroarsenatoctodecamolybdate, 

9. 211 
hexahydrotetrasulphate, 4. 325 

—- hexaiodoplumbite , 7. 778 
hoxadecahydrate, 7. 778 

hexamercuride, 4. 1035 
hexametaphosphato, 4. 396 
hexamrnine, 8. 249 
history, 4. 249 
hydride, 4 . 266 

- — hydroarsenate, 9. 176 
hemihydrate , 9. 176 
heptahydrate , 9. 176 
pentahydrate , 9. 176 

hydroarsenatovanadate, 9. 200 
hydrocarbonate, 4. 360 
hydrodioxydiselenophosphate, 10. 932 
hydrodisulphate, 4. 325 
hydrophosphato, enneahydrated, 4. 

39O 
heptahydrated, 4. 390 

— monohydrated, 4. 390 
trihydrated, 4 . 390 

hydroselonide, 10. 776 
hydroselenito, 10. 826 

tetrallydrate, 10. 826 
hydrosulphide, 4. 320 
hydrosulphite, 10. 285 
hydrotellurate, 11 . 94 
hydro tetrasulphate, 4. 325 
hydroxide, 4. 290 

colloidal, 4. 290 
properties, physical , 4. 291 

• hydroxycarbonate , 4. 366 
dihydrated, 4. 366 

hydroxylamine chloride, 4. 305 
- hydroxyorthoborate, 5. 97 
hydroxysulphate , 4. 332 
hydroxythiocarbonate, 6. 115 

- hypoborate, 5. 38 
- hypobromite , 2. 274 

hypochlorite, 2. 273 
hypoiodite , 2. 274 
hypomolybdate , 11 . 529 

• hyponitrite , 8. 414 
hypophosphate , 8. 937 

tetrahydrate, 8. 938 
hypophosphite , 8. 885 
hyposulphite , 10. 182 
imidodiphosphate, 8. 713 
iodate, 8. 350 
iodide, 4. 314 

diammino, 4. 317 
hexammino, 4. 317 

iodochloride, 4. 317 



Magnesium, iodoplatinate, 16. 390 
iron alloy, 18. 543 
isotetrahydroborododecatungstate , 5. 

110 
isotopes, 4. 278 
lanthanum nitrate, 5. 672 
lead dihydroxymetasi l icate , 6. 888 

manganese calcium orthoarse-
nate , 9. 222 

orthosil icate, 6. 888 
l ight, 4. 259 

• l i thium alloys, 4. 666 
carbonate, 4. 367 
metasi l icate, 6. 407 

manganese alloy, 12. 206 
a luminium alloys, 12. 215 
arsenate, 0. 222 
calcium arsenate, 9. 222 
metasi l icate, 6. 898 
nitrate, 12. 445 
sodium metasi l icate, 6. 916 

manganite , 12. 242 
manganous a luminium sulphate , 12. 

424 
chloride, 12. 368 
dipermanganite, 12. 278 
hoxabromide, 12. 383 
hexachloride, 12. 369 
sulphates , 12. 422 

mercuric hexabromide, 4. 894 
imidodisulphonate, 8. 658 
tetrabromide, 4. 894 
tetraiodide, 4. 94O 

_ enneahydrate , 4. 940 
mercuride, 4. 1036 
me tabor ate , 5. 97 
meta indate , 5. 398 
metant imonate , 9. 455 
metaphosphate , 4. 395 
metaplumbate , 7. 700 
metasi l icate , 6. 390, 391 

a.t 6 . 3 9 1 

£., e. 391 
hydrated, 6. 42O 

metasulpharsenatoxymolybdate , 9.332 
- metasulpharsenite , 9. 296 

metatetrarsenite , 9. 126 
metat i tanate , 7. 54 
metatungs ta te , 11. 826 

octohydrate , 11 . 826 
metavanadate , 9. 773 
molybdate , 11 . 561 

heptahydrate , 11 . 561 
—_ pentahydrate , 11 . 561 

molybdenum alloys, 11 . 523 
molybdenyl pentabromide, 11 . 638 
monothiophosphate , 8. 1069 

— — n e o d y m i u m nitrate, 5. 672 
nickel a l loys , 15. 206 

a luminium al loys , 15. 314 
arsenate, 9. 231 
dihydrorthosil icate, 6. 932 
metasi l icate , 6. 932 
orthophosphate , 15. 495 
orthotrisil icate, 6. 932 
tetrahydrotriorthosil icate, 6. 932 

nickelous sulphate , 15. 475 
nitrate , 4. 379 

dihydrated, 4 . 379 
enneahydrated, 4 . 379 

INDEX 6 1 3 

Magnesium nitrate hexahydrated, 4. 379 
monohydrated, 4. 379 

-^ solubil ity, 4. 379 
trihydrated, 4 . 379 

nitride, 8. 104 
nitrite, 8. 489 
nitritoperosmite, 15. 728 
occurrence, 4 . 251 
octoborate trihydrated, 5. 99 
octobromoaluminate , 5. 327 
octochloroaluminate, 5. 322 
octochlorodithallate, hexahydrated , 5. 

447 
octochloromercuriate, 4. 861 

— octodiantimonite , 9. 481 
octoiododibismuthite , 9. 677 
octomolybdate , 11 . 597 
orthoarsenate, 9. 175 

decahydrate, 9. 176 
heptahydrate , 9. 176 
octohydrate , 9. 176 

orthoarsenate, 9. 126 
orthoborate, 5. 96 

enneahydrated, 5. 96 
orthocolumbate, 9. 866 
orthohexatantalate , 9. 903 

-—— orthophosphate , 4. 382 
orthosil icate, 6. 384, 42O 
orthosulpharsenate, 9. 321 
orthosulpharsenite, 9. 296 
orthosulphoantimonate , 9. 574 
orthot i tanate , 7. 54 
oxide , 4 . 280 

colloidal, 4. 285 
_ hydrat ion, rate of, 4. 288 

properties, chemical , 4. 286 
hydraulic, 4. 288 
physical , 4. 283 

solubil ity, 4. 289 
oxybisphosphoryltrichloride, 8. 1026 
oxybromides , 4. 314 
oxycarbonate , 4. 364 
o x y chlorides, 4 . 305 
oxychlorovanadate , 9. 809 
oxychromite , 11 . 20O 
oxydecachromite , 11 . 2OO 
oxyoctochromite , 11 . 20O 
oxyorthocolumbate , 9. 866 
oxypyrophosphorylchloride, 8. 1028 
o x y sulphide, 4. 318 
oxytetrachromite , 11 . 2 OO 
oxytrisphosphoryltrichloride, 8. 1026 
oxytr isulphomolybdate , 11. 654 
oxytr isulphotungstate , 11. 86O 
pal ladium alloy, 15. 648 
paramolybdate , 11 . 586 
paratungstate , 11. 818 
pass iv i ty , 4. 262, 272 
pentabromoantimonite , 9. 496 
pentachloride, 14. 104 
pentachloroantimonito, 9. 481 
pentachlorobismuthite , 9. 667 
pentachloroferrate, 14. 104 
pentachlorovanadite , 9. 805 
penterasulphotetrarsenato, 9. 321 
pentoxyferrite , 18. 916 
perborate, 5. 120 
perchlorate, 2. 400 
percobaltite, 14. 602 
perdichromate, 11. 359 
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Magnesium periodate, 2 . 414 
permanganate , 12. 334 

tetrahydrate, 12. 335 
permanganite, 12. 278 
permolybdate, 11. 608 
permonosxilphomolybdate, 11 . 653 
peraickelite, 15. 401 
peroxide, 4. 292 
persulphate, 10. 479 
pertetratungstate, 11 . 836 
perthiocarbonate, 6. 131 
pharmacolite, 0. 179 
phosphatodecatungstate , 11 . 87O 
phosphatohexatungstate , 11 . 873 
phosphide, 8. 842 
phosphite, 8. 916 

— platinized, 4. 273 
plat inum alloys, 16. 206 
plumbite , 7. 669 
polysulphide, 4. 320 
potass ium alloys, 4. 666 

bromide, 4. 314 
calcium sulphates, 4. 344, 345 
carbonate, 4 . 368, 369 

—__ chloride, 4. 307 
— chlorosulphate, 4. 343 
~ _ chromate, 11 . 276 
. dihydrate, 11 . 276 

hexahydrate , 11 . 276 
cobaltous sulphate , 14. 782 
dihydrotriorthoarsenate, 9. 179 

. ___ dimetaphosphate , 4. 395 
__ disulphatochroxnate, 11 . 465 

ferrous sulphate , 14. 297 
fluoride, 4. 297 

— fluosilicates, 6. 953 
— •—— henadecaborate enneahydrated, 

5. 99 
hexarsenate, 9. 179 
hydrocarbonate, 4. 367 
hydrodiorthoarsenate, 9. 179 

_ _ dihydrate, 9. 179 
— pentadecahydrate, 9. 179 
_ pentahydrate , 9. 179 

tetrahydrate, 9. 179 
-— — hydrophosphate, 4. 384 

hydrosulphate, 4. 342 
iodide, 4. 317 
manganous sulphates , 12. 423 

: metasi l icate , 6. 407 
! _____ molybdate , 11 . 562 

nickelous sulphate , 15. 475 
nitrite, 8. 489 
orthopertantalate, 9. 914 
paratungstate , 11. 818 

— perothocolumbate , 9. 870 
persulphate, 10. 479 
phosphate, 4. 383, 384 
selenate, 10. 864 

hexahydrate , 10. 864 
tetrahydrate, IO. 864 

sodium diorthoarsenate, 9. 179 
sulphate, 4 . 342 

sulphates, 4. 338, 339, 340 
thiosulphate, 10. 545 

— trisilicate, 6. 408 
— tungstate , H . 788 

zinc sulphate, 4. 641 
praseodymium nitrate, 5. 672 

.preparation, 4 . 253 

INDEX 
Magnesium properties, chemical , 4 . 265 

physical , 4. 267 
• pyr©arsenate, 9. 177 

pyroarsenite, 9. 126 
pyrochloroantimonate, 9. 491 
pyrocolumbate , 9. 866 
pyrophosphate , 4. 393 

trihydrated, 4. 393 
pyrosulpharsenate, 9. 321 
pyrosulpharsenatoxymolybdate , 9. 331 
pyrosulpharsenite, 9. 246 
pyrosulphate, 10. 447 
pyrosulphophosphate, 4 . 393 
quinidine chromate, 11 . 276 
reactions of analytical interest , 4 . 276 
regulinum, 12. 141 
rubidium carbonate, 4. 370 

chloride, 4. 308 
chromate, 11. 276 
orthopertantalate, 9. 914 
perorthocolumbate, 9. 870 
phosphate , 4 . 383 
selenate, 10. 864 
sulphates , 4- 340 
thiosulphate, 10. 545 

ruthenate, 15. 518 
salts , 11. 602 

- samarium nitrate, 5. 672 
selenate, 10. 863 

heptahydrate , 10. 863 
hexahydrate , 10. 863 

selenatosulphate, 10. 929 
selenide, 10. 775 
selenite, 10. 826 

dihydrate, 10. 826 
— heptahydrate , 10. 826 

hexahydrate , 10. 826 . 
monohydrate , 10. 826 
trihydrate, 10. 826 

selenium trioxyoctochlorido, 10. 9IO 
sesquialuminide, 5. 235 
sil icates complex, 6. 405 

higher, 6. 403 
hydrated, 6. 420 

s i l icododecamolybdate, 6. 871 
si l icododecatungstate, 6. 879 
si l icotitanate, 7. 54 
silver al loys, 4. 669 

nitrite, 8. 489 
sodium al loys, 4. 666 

— ammonium pyrophosphate , 4 .394 
arsenate, 9. 178 

_ onneahydrate, 9. 179 
octohydrate , 9. 179 

carbonate, 4 . 367, 368 
chlorocarbonate, 4. 368 
chromate trihydrate, 11. 276 

• decaborate, 5. 99 
dimetaphosphate , 4 . 395 
fluoaluminate, 5. 309 
fluoride, 4. 297 
hexarsenate, 9. 179 

• hydrocarbonate, 4. 367 
- metasi l icate, 6. 407 
- octometaphosphate , 4. 397 
- orthopertantalate, 9. 914 
- paratungstate , 11 . 818 
- perorthocolumbate, 9. 87O 
- persulphate, 10. 479 
phosphate , 4 . 383, 384 
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Magnesium sodium pyrophosphate , 4. 394 
sulphates , 4. 335, 336, 337 
tetradecametaphosphate , 8. 99O 
triphosphate, 4. 394 
vanadatotungstate , 9. 787 

solubil ity of hydrogen, 1. 306 
s tannate (a-), 7. 419 
s tront ium carbonate, 4. 376 
suboxide, 4- 28O 
sulphaluminate, 5. 332 
sulphate , 4. 321 ; 13 . 615 

a-heptahydrated, 4 . 323 
/3-heptahydrated, 4 . 323 
a-hexahydrated, 4. 323 
/S-hexahydrated, 4. 323 
and hydrogen, 1. 303 
diaquodiammine, 4. 543 
dihydrated, 4. 323 

• dodecahydrated, 4. 324 
hydrates , 4 . 321 
monohydrated, 4. 322 
octohydrated, 4. 323 

. pentahydrated, 4. 323 
pentatotritahydrated, 4. 322 

_ properties, chemical, 4. 331 
physical , 4 . 326 

tetra-aquodiammine, 4. 343 
tetrahydrated, 4. 323 

— tri-aquo-triammine, 4. 343 
trihydrated, 4. 329 

sulphatocarbonate, 4. 36O 
sulphatoselenate, IO. 929 
sulphide, 4 . 318 
sulphite , 10. 285 

hexahydrate , 10. 285 
trihydrate, 10. 285 

sulphosil icate, 6. 987 
sulpho tellurite, 11. 113 
sulphotrimolybdate, 11. 652 
sulphotungstate , 11. 859 
tellurate, 11 . 94 
telluride, 11 . 50 
tellurite, 11 . 80 

decitaennoahydrate, 11 . 80 
penti taenneahydrato, 11 . 8O 

tetraborate, "5. 97, 98 
tetrachloroferrite, 14. 33 
tetrachloromercuriate, 4. 861 
tetrachloroplumbite, 7. 731 
tetrachromite, 11 . 2OO 
tetrahydrodisi l icate, 6. 421 
hydrosi l icododecatungstate, 6. 879 
tetrahydrotriorthosil icate, 6. 423 
tetrahydrotriselenite, 10. 826 

trihydrate, 10. 826 
tetrahydrotrisi l icate, 6. 427 
tetramercuride, 4 . 1035 
te trametaphosphate , 4. 396 

decahydrated, 4 . 396 
t e trammonium diphosphate , 4. 385 
te tramolybdate , 11 . 593 
tetranitritoplatinite, 8. 520 
tetrapermanganite , 12. 278 
tetraphosphate , 4. 394 
tetrasulphatoaluminate , 5. 354 
thal l ium volta i te , 14. 353 
thal lous carbonate, 5. 472 

chloride, 5. 441 
orthophosphate , 5 . 498 
selenate , IO. 871 

Magnesium thal lous sulphate, 5. 467 
thiocarbonate , 6. 127 
thiosulphate , 10. 545 
thoridodecamolybdate , 11 . 601 
thorium hexanitrate , 7. 251 

— t i tanide, 7. 2O 
triamidodiphosphate, 8. 712 
triarsenatotetravanadate, 9. 2Ol 
trihemialuminide, 5. 235 
trihemimercuride, 4. 1036 
tr imetaphosphate , hydra ted, 4 . 396 
tr imolybdate , 11 . 590 
tr ioxydisulphomolybdate , 11 . 655 
tr ioxynitrate , 4. 38O 
trioxyorthoarsenito, 9. 126 
tr ioxysulphotungstate , 11. 861 
tripentitasilicide, 6. 180 
trisulphide, 4. 317 
tritamercuride, 4. 1036 
triterodecavanadato, 9. 773 
tritetritaaluminide, 5. 236 
tritetritasilicide, 6. 181 
trithellide, 5. 427 
trithionate, 10. 609 

— trithiophosphate, 8. 1067 
— tri tungstate , 11 . 811 

tungstate , 11 . 787 
heptahydrato , 11 . 787 
tr ihydrate , 11 . 787 

uranate, 12. 63 
-—-— uranium al loys, 12. 38 

uranyl disulphate, 12. HO 
- orthodisil icate, 6. 883 

sulphate , 12. 17 
vanadates , 9. 772 
vanadyltrifluorido, 9. 8Ol 
X-radiogram, 1. 642 
zinc al loys, 4. 687 

— alurmnide, 5. 240 
a luminium alloys, 5. 240 
iron alloy, 13. 545 
manganoua sxilphate, 12. 423 
sulphates , 4. 64O 
tetrachloride, 4. 559 

zirconate, 7. 136 
zirconium, 7. 116 

(di)magnesium diborate, 5. 97 
hexaborate , 5. 98 
pentacalc ium silicate, 6. 404 
potass ium hydrodecalu rnino trior tho-

sil icate, 6. 608 
thal lous sulphate, 5. 467 

(tetra)magnesium copper hoxaluminido, 5. 
237 

(tri)magnesium calcium sil icate, 6. 404 
oetoborate, 5. 98 
potass ium dihydroaluminotriorthosili-

cate , 6. 608 
Magnesius lapis, 4. 249 
Magneso-manganous a lum, 12. 424 
Magnetic al loys, 12. 194 

field, act ion on polarized l ight, 4. 19 
spectrum, 4. 17 

moment , 13 . 245 
properties and isomorphism, 1. 658 
pyrites , 12. 530 
rotatory power and refractive index, 

1. 682 
separation of ores, 3- 22 

Magnetis , 6. 428 
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Magnetism, 18. 244 

permanent , 18. 246 
residual, 18. 246 

Magnetite , 5. 296 ; 12. 530 ; 18. 731 ; 15. 9 
X-radiogram, 1. 64O 

Magnetites titaniferous, 7. 11 
smelting, 7. 11 

Magnetization intensity, 18. 245 
specific, 18. 245 

saturation value, 18. 246 
Magnetkies, 14. 136 
Magnetoferrite, 12. 530 
Magnetoplumbite, 12 . 53O ; 18. 922 
Magnets, Mayer's floating, 4. 164 
Magnium, 4. 251 
Magnites, 12. 139 
Magnitudes of molecules, 1. 766 
Magnochromite, 11 . 125, 199, 2Ol 
Magnoferrite, 12. 530 ; 18. 914 
Magnolia, 7. 362 
Magnolite, 4. 697 ; 11. 2, 94 
Magnosia, 4. 250 
Magnus' green Bait, 15. 257 

rule, 1. 1039 
Maier, M., 1. 48 
Maillechort, 15. 208, 210 
Maitlandite, 12. 5 
Majolica, 6. 513 
Majorana effect, 12. 693 
Malachite, 8. 27O 

load, 8. 274 
l ime, S. 274 
preparation, 8. 270 
properties, 3. 272 
zinc, 4. 648 

Malacone, 5. 53O ; 6. 836 ; 7. IOO, 167, 896 
Malaconite, 8. 7 ; 6. 409 
Malanterite, 4. 252 
Maldonito, 3 . 494, 531 ; 9. 589, 636 
Malinowskite, 9. 291 
Mallardite, 12. 149, 403 
Malleus metallorum, 4. 797 
Malloydium, 15. 2IO 
Malonic anhydride, 5. 905 
Maltesite, 6. 458 
Malthacite, 6. 496 
Mamanite, 4 . 344 
Mamelon6 de Cornouailles, 5. 529 
Manaccanite, 7. 56 
Manandonite, 6. 451 
Manderite, 6. 426 
Manebach twinning, 6. 671 
Mangadesum, 4. 250 
Mangan-brucito, 12. 225 

grossularite, 12. 149 
vesuviamte , 12. 149 

Manganaise cristallisee, 12. 238 
gris, 12. 14O 

Manganandalusite, 6. 4 5 8 ; 12. 149 
Manganapatite, 12. 149 
Manganates, 12. 281 
Manganato periodic acid, 2. 416 
Manganblende, 12. 387 
Manganbrucite, 12. 149 
Manganchlorite, 12. 149 
Mangandiaspore, 12. 149 
Mangandisthene, 6. 836 
Mangandolomite , 12. 149 
Manganerz Kupferhaltiger, 12. 241 

schwarz, 12. 231 

Manganes, 4. 250 
Manganese, 1. 520 ; 4. 250 ; 12. 139, 140, 

141 
allotropes, 12. 169 
al loys, 12. 200, 216, 217, 218 
alum, 5. 154, 354 
aluminium alloys, 12. 208 

vanadatosil ipate, 6. 836 
amalgam, 12. 208 
amide, 8. 272 
amidosulphonate, 8. 644 

— ammonium arsenate, 9. 221 
dithionate, 10. 596 
oxytrifluoride, 12. 347 

• sodium pyrophosphatotungstate , 
11 . 874 

amphibole, 6. 897 
analytical reactions, 12. 189 
apatite , 12. 449 

• aquoamminodifluoride, 12. 343 
aquohemiamminodifluoride, 12. 343 
aquopentamminodifluoride, 12. 343 
argentin, 12. 234 
arsenate, 9. 217 

colloidal, 9. 217 
arsenatometasil icate, 6. 836 
arsenitometasil icate, 6. 836 
atomic disruption, 12. 199 

number, 12. 199 
autunite , 12. 135 
barium metasil icate, 6. 898 
beryll ium orthosilicate, 6. 381 

• bishexamethylenetetraminopersul-
phate , 10. 480 

b ismuth al loys, 9. 639 
nitrate, 9. 710 

bismuthide, 9. 639 
boracite, 5. 14O 
borotungstate , 5. 111 
brass, 4 . 670 
brornate, 2 . 359 
bromides, 12. 381 
bromoapatite , 12. 45O 
bromoarsenate, 9. 258 
bromoarsenatoapatite , 9. 262 
bromoarsenatowagnerite, 9. 258 
bromoaurate, 8. 607 

— bromopalladite, 15. 677 
bromoplatinate, 16. 379 

dodecahydrate, 16. 379 
hexahydrate , 16. 380 

bromostannate , 7. 456 
bromotriorthoarsenate, 9. 262 
bronze, 4. 670, 671 ; 12. 194 
calcium alloy, 12. 205 

arsenate, 9. 221 
ferrous aluminium boratosil icate, 

6. 911 
lead magnes ium orthoarsenate, 9. 

222 
metasil icate, 6. 897 
orthodisilicate, 6. 895 
orthosilicate, 6. 894 

carbide, 5. 892 
carbonates, 12. 432 
chlorate, 2. 359 

ammino- , 2. 359 
chlorides, higher, 12. 374 
chloroantimonate, 9. 492 
chloroarsenate, 9. 258 



Manganese chloroarsenatowagnerite, 9. 258 
chloroaurate, 3 . 595 
chlorofluoride, 12. 343 
chloroheptahydrotetrorthosi l icate, 6. 

895 
chloropalladate, 15. 673 
chloropalladite, 15. 67O 
chlorophosphate, 12. 449 
chloroplatinate, 16. 331 

dodecahydrate , 16. 331 
hexahydrate , 16. 331 

chloroplatinite, 16. 284 
chloroplumbite, 7. 731 
chromite, 11 . 201 
chromium-nickel-iron al loys , 15. 330 

steels , 18. 667 
cobalt al loys, 14. 543 

iron al loys, 14. 554 
molybdenum al loys, 14. 544 
nitrates, 14. 828 

cobaltic chloropentamminofluoride, 
12. 346 

cobaltiferous ore, 15. 9 
cobaltous chloride, 14. 646 
colloidal, 12. 167 
copper al loys, 12. 20O 

—__ nickel al loys, 15. 255 
iron alloys, 15. 313 

silicon al loys, 12. 204 
sulphide, 12. 397 

corneous, 6. 897 
decahydroxydimanganidiarsenate , 

22O 
decatungstate , 11. 832 
deuterohexavanadato, 9. 79O 

diammine, 9. 79O 
dodocammine, 9. 79O 
hexammine , 9. 790 

dialuminium tetrahydroxydimetasi l i -
cate, 6. 90O 

triorthosilioate, 6. 901 
-_ diarscnite, 9. 132 

diborate, 5. 113 
diboride, 5. 29 
dibromide, 12. 381 

hexahydrate , 12. 381 
rnonohydrate, 12. 381 
tetrahydrate , 12. 381 

dicarbide, 5. 892 
dichloride, 12. 348 

dihydrate , 12. 35O 
hexahydrate , 12. 349 
pentahydrate , 12. 351 
tetrahydrate , 12. 35O 
tri tapentahydrate , 12. 351 

dichlorotripermanganite, 12. 357 
dichromate, 11 . 343 
difluoride, 12. 342 

tetrahydrate , 12 . 342 
- dihydroarsenate, 9. 218 

rnonohydrate, 9. 218 
- dihydroarsenatotrimolybdate, 9. 208 

dihydrorthosil icate, 6. 894, 9OO 
dihydrotetrametasi l icate , 6. 900 
dihydroxydisulphite , 10. 3IO 
dihydroxytriorthosi l icate, 6. 894 
diiodide enneahydrate , 12 . 384 

hexahydrate , 12. 384 
tetrahydrate , 12. 384 

diiododinitritoplatinite, 8. 523 

INDEX 617 

Manganese diiodotriarsenite, 9. 257 
dioxide, 12. 245 

act ion heat , 1. 359 
hydrochloric acid, 2 . 27 

hydrated, 12. 259 
colloidal, 12. 261 

dioxyarsenite , 9. 132 
dipenti taphosphide, 8. 853 
diphosphide, 8. 853 

• diplatinous hexasulphoplat inate , 16. 
396 

disilicide, 6. 197 
disulphate, 12. 431 
disulphide, 12. 398 
ditelluride, 11 . 63 
dithionate , 10. 596 

hexahydrate , 10. 596 
trihydrate, 10. 596 

ditritantimonide, 9. 411 
ditritaphosphido, 8. 853 
ditritasilicide, 6. 197 
dwi-, 12. 465 
earthy ochre, 12. 267 
eka-, 12. 465 
electronic structure, 12. 199 
enneaoxydichloride, 12. 379 
enneazincide, 12. 206 
e thyls tannate , 7. 4IO 
fayalite , 6. 90O 
ferrate, 13 . 936 
ferric calcium triarsenate, 9. 228 
ferrous ant imonate , 9. 461 

antimonatosi l icate, 6. 836 
chlorohoptahydrotetrorthosili-

cate , 6. 896 
metacolumbato , 9. 907 

— — metasi l icate, 6. 917 
metatanta late , 9. 907 
pentasulphide, 14. 168 
trirnetasilicate, 6. 624 

ferruginous ores, 12. 15O 
fluorides, 12. 342 
fiuosilicate, 6. 956 
fluostannate, 7. 424 
f luotitanate, 7. 73 

hoxahydrated, 7. 73 
fluozirconate, 7. 142 
garnet, 6. 901 
gold al loys , 12. 205 
green, 12. 289 
hemianti inonido, 9. 411 
hemiarsenide, 9. 69 
hemipentamorcurido, 12. 208 
hemisilicido, 6. 196 
hexnitrioxido hydrated, 12. 238 
heptachloride, 12. 38O 
heptachlorodibisrnuthite, 9. 668 
heptahydrotriarsonate, 9. 218 
heptazincide, 12. 206 
heptitadinitride, 8. 13O 
heptoxide , 12. 282 
hoxaboratodiiodide, 5. 141 
hexadecaboratodibromide, 5. 140 
hexadecaboratodichloride, 5. 14O 
hexahydroarsonatoctodecarnolybdate, 

9. 211 
hexahydroxymangari iarsenate, 9. 221 
hexazincide, 12. 206 
hexoxydichloride, 12. 379 
humite , 12. 149 
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Manganese hydroarsenate, 9. 217 
hydrocarbonate, 12. 438 
hydrodisulphate, 12. 411 
hydrofluocolumbate, 9. 872 

— hydroselenite, 10. 838 
hydrosulphite, 10. 310 

monohydrate, 10. 310 
trihydrate, 10. 310 

hydrotetrasulphate, 12. 411 
hydrotetrathionate, 10. 619 
hydroxide colloidal, 12. 226 
hydroxyarsenate, 9. 218 
hydroxyazide, 8. 354 
liyponitrite, 8. 417 
hypophosphato, 8. 939 
hypophosphite , 8. 889 
hypovanadate , 9. 747 
intormetallie compounds, 12. 200 
iodato, 2. 359 
iodides, 12. 384 
iodoplatinate, 16. 391 
iron alloy, 18. 644 

— aluminium alloys, 18. 667 
carbide, 18. 648 
copper al loys, 13. 666 
tritasilicide, 6. 199 

isotopes, 12. 199 
lead arsenite, 9. 133 

ferrous metat i tanato , 7. 56 
ortho vanadate , 9. 778 

- — tetravanadate , 9. 791 
- — magnes ium alloy, 12. 206 

aluminium alloys, 12. 215 
— arsenate, 9. 222 

ealcium arsenate, 9. 222 
metasil icate, 6. 898 
nitrate, 12. 445 

-—— sodium metasil icate, 6. 916 
metaborate, 5. 113 
metacolumbate, 9. 868 
metasil icate, 6. 897 

- — metasulpharsenatoxymolybdate , 9. 
332 

motatantalato, 9. 905 
metatotrarsonite, 9. 132 
metat i tanate , 7. 56 
metavanadate tetrahydrate, 9. 79O 
mica, 6. 608 
mirrors, 12. 167 
molybdenum alloys, 12 217 

iron al loys, 13. 668 
nickel al loys, 15. 330 

monamidodiphosphate , 8. 710 
monantimonide, 9. 411 
monarsenide, 9. 69 
monoboride, 5. 30 
monophosphide, 8. 853 
monosulphide, 12. 387 
monotelluride, 11. 63 
rnonothiopbosphate, 8. 1069 
monoxide , 12. 22O 
nickel al loys, 15. 251, 252 

brasses, 15. 211 
cobalt alloy, 15. 338 

iron alloys, 15. 338 
copper al loys, 15. 252 

aluminium al loys, 15. 255 
iron al loys, 15. 330 

chromium al loys, 15. 338 
copper al loys, 15. 33O 

Manganese nickel nitrates, 15. 493 
— — nitrates, 12. 441 

nitrosyl chloride, 8. 617 
occurrence, 12. 143 
ochre, 12. 238, 267 
octofluozirconate, 7. 142 
octohydroxydearsenate, 9. 219 
ores, 12. 150 

prismatic, 12. 238 
prismatoidal, 12. 238 

— orthoarsenate, 9. 217 
orthoarsenite, 9. 132 
orthoborate, 5. 113 
orthosilicate, 6. 893 

dihydrated, 6. 894 
ditritahydrated, 6. 894 
hydrated, 6. 894 

orthosulphoantimonite, 9. 553 
orthotitanate, 7- 56 
oxide, 12. 141 

red, 12. 232 
oxyant imonates , 9. 460 
oxychloride, 12. 357, 379 

— o x y d e argent in, 12, 266 
carbonate, 12. 432 
metalloido, 12. 238 
violet silieifere, 6. 768 

oxydichloride, 12. 357 
oxydihydroxide, 12. 259 
oxydisulphate , 12. 410 
oxypyrophosphorylchlorido, 8. 1028 
oxyselenide, 10. 78O 
oxysulphate , 12. 431 
oxysulphide, 12. 396 
oxytrisphosphoryltrichloride, 8. 1026 
pal ladium alloys, 15. 650 
paramolybdates , 11 . 587 
paratungstate , 11 . 819 

tetratriacontahydrate, 11 . 82O 
pentaborate, 5. 113 
pentitadinitride, 8. 130 
pentitasil icide, 6. 195 

— — permanganites , 12. 280 
permonosulphomolybdato, 11 . 654 

— — persulphate, 10. 480 
phosphatododocamolybdate , 11 . 663 
phosphatoenneamolybdate , 11 . 667 
phosphatohemipentamolybdate , 11 . 

669 
physiological act ion, 12. 191 
p lat inum alloys, 16. 216 

copper al loys, 16. 216 
i r o n al loys, 16. 219 
silver al loys, 16. 216 

plumbite , 7. 669 
——- potass ium arsenate, 9. 221 

diamminoamide, 8. 272 
—— dodecachloride, 12. 379 

hexachloride, 12. 38O 
hexafluoride, 12. 347 
nitrosylcyanide, 8. 427 
octofluoride, 12. 347 
orthosulphoantimonite, 9. 553 
oxytetrafluoride, 12 . 347 

. penterotetradecavanadate, 9. 791 
selenatosulphate, 10. 930 
selenide, 10. 799 
sulphatoselenate, 10 . 930 
tetrahydrodihypophosphate , 8. 

939 
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Manganese potass ium t r iter odeca vanadate , 
0. 79O 

hexadecahydrate , 9. 790 
pentadecahydrate , 9. 79O 

preparation, 12 . 163 
properties, chemical, 12. 185 

physical , 12. 168 
pyrites , 12. 398 
pyroarsenate, 9. 219 

dihydrate, 9. 219 
pyroselenite, 10. 838 

hemihydrate , 10. 838 
pyrosulpharsenate, 9. 323 
pyrosulpharsenatoxymolybdate , 9. 331 
pyrovanadate , 9. 79O 

— rouge, 6. 768 
salts , catalysis by , 1. 487 
selenate, 10. 878 

dihydrate , 10. 878 
pentahydrate , 10. 878 

selenide, 10. 798 
selenite, 10. 838 

dihydrate, 10. 838 
moriohydrate, 10. 838 

sesquiborate, 5. 113 
sesquisil icate, 6. 898 
sil icates, 6. 892 
silicide, 6. 197 
s i l icododecatungstate, 6. 881 
silicon steels , 13. 667 

t i tan ium steel , 13. 667 
silver al loys, 12. 204 

a luminium al loys , 12. 215 
sodium arsenate, 9. 221 

calcium hydrotrimetasi l icate, 6. 
90O 

diorthoarsenato, 9. 221 
phosphite , 8. 919 
pyrophosphatotungstate , 11 . 874 

solubil ity of hydrogen, 1. 306 
spar, 6. "896 ; 12. 432 ; 14. 359 
spinel, 5. 297 
s tannate (a-), 7. 420 
steels , 12. 194, 752 
s tront ium metasi l icate , 6. 897 
sulpharsenatosulphomolybdate , 9. 323 
sulpharsenite, 9. 301 
sulphates , higher, 12. 427 
sulphides, 12. 387, 397 
sulphite, 1. 52O ; 10. 309 

hemipentahydrate , 10. 309 
sulphoant imonate , 9. 575 
sulphochromite, 11 . 433 
sulpho tellurite, 11 . 114 
sulphotungstate , 11 . 859 
tellurate, 1 1 . 97 
telluride, 11 . 63 
tel lurite, 11 . 82 
tetrarsenate, 9. 219 

pentahydrate , 9. 219 
tetraborate, 5. 113 

pent a n y drated, 5. 113 
tr ihydrated, 5. 113 

tetrabromide, 12. 383 
tetrachloride, 12. 374 
tetraf luodioxytungstate , 11 . 84 
tetrafluoride, 12 . 342, 346 
tetrahydro-orthoborate monohydra-

ted , 5 . 112 
tetrahydroxydiarsenate , 9. 219 

Manganese t e trahy droxy dimanganiarseii -
ate , 9. 220 

te trahydroxypentasulphi te , 10 . 310 
henahydrate , 10- 310 
octohydrate , 10. 3IO 

tetraiodide, 12 . 386 
tetramesosi l icate, 6. 896 
tetranitritoplatinite, 8. 521 
tetrapermanganite , 12. 276 
tetrasulphate , 12. 431 
tetroxide, 12. 282 
thal l ium al loy, 12. 215 
thiocarbonate, 6. 128 
th iophosphate , 8. 1066 
tr iarsenatotetravanadate, 9. 2Ol 
tribromide, 12 . 383 
trichloride, 12. 374 
trifluoride, 12. 342, 344 
tri hydroxy arsenate, 9. 219 
triiodide, 12. 386 
trioxide, 12. 281, 282 
trioxychloride, 12. 380 
trioxydichlorido, 12. 379 
trioxyfluoride, 12. 347 

______ tr ioxysulpharsenate , 9. 329 
tritacarbide, 5. 892 
tritadiarsenide, 9. 71 
tritadinitride, 8. 131 
tritaphosphido, 8. 853 
tr i tatetrasulphate, 12. 397 
tr i tatetroxide, 12. 231, 243 
triterodecacolumbato, 9. 868 
trizincide, 12. 206 
tungsten-iron alloys, 13. 668 
ultramarine, 6. 59O 

— — uranium alloys, 12. 218 
iron al loys, 13. 668 

uses , 12. 194 
vanadates , 9. 790 
vanadium-iron al loys, 13 . 668 
vitriol, 12. 403 
voltai te , 14. 352 
wagnerite , 12. 449 
zinc a l loys , 12 . 206 

arsenate, 9. 222 
dihydroxyorthosi l icate , 6. 894 

•— hydroarsenate, 9. 222 
hydrocarbonato, 12. 439 
tetradecahydroxyaraenate, 9. 221 

(di)manganese calcium aluminohydroxytri -
orthosil icate, 6. 768 

Manganesia, 12. 14O 
Manganesis , 4 . 25O 
Manganhedenbergite , 12. 149, 53O 
Manganhisingerite, 6. 908 
Manganic acid, 12. 281 

a luminium trisulphate, 12. 430 
a lums, 12. 427 
a m m o n i u m alum, 12. 429 

tetracosihydrate, 12. 429 
dodecamolybdate , 11 . 602 
molybdate , 11 . 572 
par a tungstate , 11 . 82O 
pentachloride, 12. 378 
pentafluoride, 12. 345 
perphosphate, 12. 463 
pyrophosphate , 12. 462 

trihydrate, 12. 462 
tetrasulphate, 12. 429 
tr idecamolybdate, 11. 602 
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Manganic ammonium tungstate , 11. 797 

anhydrous alum, 12. 429 
antiinonate, 9. 46O 
arsenate, 9. 219 
barium dodecamolybdate, 11. 602 

pyrophosphate, 12. 463 
caesium alum, 12. 430 

pentachlorido, 12. 379 
tetrasulphate, 12. 450 
tetracosihydrate, 12. 430 

calcium ferric permanganite, 12. 280 
chromium trisulphate, 12. 431 

trisulphatohydrosulphate, 12.431 
cobaltous pentafluoride, 12. 346 ; 14. 

608 
di hydro tetrasulphate, 12. 429 
diselenite, 10. 839 

—• ferric hydrosulphate, 14. 35O 
tetraphosphate, 12. 463 

ferrite, 13. 923 
fluoride, 12. 342, 344 

hydrated, 12. 344 
hemitrioxide, 12. 236 
hoxoxydichloride, 12. 378 
hydropyrophosphate, 12. 462 

_ metaphosphate, 12. 463 
hydrate, 12. 463 
molybdate, 11. 572 
nickel pentafluoride, 12- 346 ; 15. 406 
nitrate, 12. 446 
orthophosphate, 12. 460 
oxide, 12. 236 

colloidal, 12. 239 
hydrated, 12. 238 
organosol, 12. 237 

oxydiselenite, 10. 839 
periodate, 2. 416 
phosphates, 12. 460 
potassium alum, 12. 430 

tetracosihydrate, 12. 430 
• dodecamolybdate, 11 . 602 

henicosisulphate, 12. 431 
molybdate, 11. 572 
pentachloride, 12. 579 
pentafluoride, 12. 345 
pyrophosphate, 12. 462 

pentahydrate, 12. 463 
trihydrate, 12. 463 

selenatosulphate, 10. 930 
selenium alum, 10. 88O 
sulphatoselenate, 10. 930 
tetraselenate, 10. 880 
tetrasulphate, 12. 430 
tridecamolybdate, 11. 602 

- pyridine pentachloride, 12. 379 
- pyrophosphate, 12. 461 

octohydrate, 12. 461 
tetradecahydrate, 12. 462 

- quinoline pentachloride, 12. 379 
- rubidium alum, 12 . 430 

pentachloride, 12. 379 
• tetrasulphate, 12. 430 

tetracosihydrate, 12. 430 
tridecamolybdate, 11 . 602 

silver dodecamolybdate , 11 . 602 
pentafluoride, 12. 346 

— pyrophosphate, 12. 463 
sodium ammonium tridecamolybdate , 

11. 602 
pentafluoride, 12. 346 

Manganic sodium pyrophosphate, 12. 462 
sulphate, 12. 428 
sulphite, 10. 309 
tetraselenite, 10. 839 
thallous a lum, 12. 43O 

pentachloride, 12. 579 
pentafluoride, 12. 346 
tetracosihydrate, 12. 43O 
tetrasulphate, 12. 430 

trihydrodiorthophosphate, 12. 461 
triselenite, 10. 839 
zinc pentafluoride, 12. 346 

Manganidiorthophosphoric acid, 12. 461 
Manganiferous iron ores, 12. 150 

silver ores, 12. 150 
zinc ores, 12. 151 

Manganige Saure, 12. 275 
Mangani-iodio acid, 2. 359 
Manganimanganates, 12. 290 
Manganin, 15. 252 
Manganite, 12. 149, 238 
Manganites, 12. 241 
Manganitomanganates, 12. 290 
Manganivoltaite, 12. 430 
Mangankies, 12. 398 
Mangano-axinite, 6. 911 
Manganocalcite, 3 . 622, 814 ; 6. 894 ; 12. 

149, 150, 433 ; 14. 359 
Manganochlorite, 6. 622 
Manganocolumbite, 9. 906 

znanganotantalite, 12. 149 
Manganodolomite, 12. 432 
Manganoferrite, 12. 149 ; 13. 651 
Manganohedonbergite, 6. 915 
Mangano-idocraso, 6. 726 
Manganolangbeinito, 12. 149, 42O 
Manganomagnetite , 12. 149 
Manganomossite, 9. 9IO 
Manganopectolite, 6. 366 ; 12. 149 
Mangano-vesuvianite, 6. 726 
Mangano-wagnerite, 4. 388 
Mangano-zeolite, 6. 901 
Manganosic oxide, 12. 231 

hydrated, 12. 234 
sulphate, 12. 428 
sulphide, 12. 397 
thallous tridecafiuoride, 12. 346 

Manganosiderite, 12. 149, 4 3 3 ; 14. 369 
Manganosite, 12. 149, 22O 
Manganospharite, 14. 369 
Manganospinel, 4. 251 ; 12. 279 
Manganostibiite, 9. 5, 460 ; 12. 149 
Manganostibnite, 9. 343 
Manganotantalite, 9. 906 
Manganotitanium, 7. 12, 24 
Manganous aoetylide, 5. 893 

acid, 12. 225, 248, 274 
alum, 12. 423 
aluminate, 5. 297 
aluminium bromide, 12. 383 

chloride, 12. 370 
phosphate, 12. 455 
sulphate, 12. 423 
sulphide, 12. 397 

ammonium beryll ium fluosulphate, 12. 
422 

carbonate, 12. 439 
ohromate, 11 . 309 
cobaltous sulphate, 14, 782 
decamolybdate , H . 598 
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Manganoue ammonium dihydrophosphato-
hemipentamolybdate , 11 . 669 

dimetaphosphate , 12 . 458 
disulphate, 12 . 414 
dodecamolybdate , 11 . 602 
ferrous sulphate, 14. 301 
fluoride, 12. 344 
heptachloride, 12. 364 
hexaohloride, 12. 364 
hexammino tetrachloride, 12 . 365 
hydroxylaminochlorides , 12. 365 
magnes ium sulphates , 12. 423 
mol lybdate, 11 . 571 
nickelous sulphate , 15. 477 
oxytrisulphate , 12. 415 

— permangani tomolybdate , 11 . 573 
phosphate , 12 . 452 

heptahydrate , 12. 453 
phosphatohemipentamolybdate , 

11 . 669 
potass ium permanganitomolyb

date , 11 . 573 
pyrophosphatomolybdate , 11.671 
selenate, 10. 878 
sodium pyrophosphate , 12. 457 

Manganous oobaltous carbonates, 14. 813 
cobalt imanganite , 12. 243 

copper disulphate, 12 . 421 
dihydrate , 12 . 421 
monohydrate , 12. 421 

- — sulphite, 10. 311 
tetrabromide, 12. 383 
tetrachloride, 12 . 364 

dihydrate, 12. 364 
monohydrate , 12. 364 

tetramminotridecachloride, 12. 
364 

trichloride, 12. 363 
trischromate, 11 . 309 
trisulphate, 12. 415 
zinc sulphate , 12. 423 

— aquopentamminosulphate , 12. 412 
— — arsenitomolybdate , 9. 131 

auric octochloride, 12. 368 
dodecahydrate , 12 . 368 

barium chloride, 12. 368 
beryll ium sulphates , 12. 422 
b ismuth nitrate , 12. 446 
borohoptachloride, 12. 360 
borophosphato, 12. 451 
bromide, 12 . 381 
bromostannate , 12 . 383 
bromotriorthophosphate, 12. 450 
cadmium hexaohloride, 12. 369 
caesium disulphate, 12. 421 

tetrachloride, 12. 368 
dihydrate , 12. 368 

selenate, 10. 879 
trichloride, 12. 368 

calcium carbonate, 12 . 439 
chloride, 12. 368 
dialuminium boratotetrorthosil i-

cate , 6. 911 
phosphate , 12. 454 
tetrabromide, 12. 383 

carbide, 5. 893 
carbonate hydra ted , 12. 433 
eerie nitrate, 12. 446 
cerous nitrate, 12 . 445 
chloride, 12 . 348 
chlorostannate, 12 . 370 
chlorotriorthophosphate, 12. 449 
chromate, 11 . 308 
chromic sulphate , 12. 424 
cobalt i te , 14 . 594 

oxysulphate , 12. 422 
permanganite , 12. 276 
trioxydichloride, 12. 368 

tetrahydrate , 12. 368 
trihydrate, 12. 368 

trioxynitrate , 12. 445 
cupric chloride, 12. 368 
cuprous chloride, 12. 368 

__ decametaphosphate , 12. 459 
decamminobromide, 12. 383 
decamminochloride, 12. 359 

— diamminobromide, 12. 382 
diamminochlorido, 12. 359 
diamminoiodide, 12. 386 
dianuninosulphate, 12. 412 
dihydrazinochloride, 12. 359 
dihydrazinonitrate, 12. 444 
dihydrazinosulphate, 12 . 412 
dihydrophosphate , 12. 451 

- dihydropyrophosphate , 12. 456 
dihydrototraorthophosphate, 12. 451 , 

452 
pentahydrato, 12. 452 

dihydroxylaminochlorido, 12. 359 
- diiodoctochloride, 12. 358 

dimetaphosphate , 12. 457 
tetrahydrate , 12. 457 

- — diphenylhydrazinosulphate, 12. 414 
dipyridinochloride, 12. 361 
dodecamminochloride, 12. 359 
onneamminonitrate , 12. 444 
ethylenediaminosulphate , 12. 414 
ferric chloride, 14. 105 

. ___ hydrosulphato, 14. 350 
phosphate , 14. 411 

ferrite, 13. 923 
ferrous calcium motasil icato, 6. 917 

chlorides, 14. 35 
chlorophosphate, 14. 396 
fluophosphate, 14. 396 
orthosil icate, 6. 909 
phosphate , 14. 396 
sulphate , 14. 300 

fluoride, 12. 342 
tetrahydrate , 12. 342 

gadol inium nitrate, 12. 446 
guanidine disulphate, 12. 416 
hemitrihydroxylaminochloride, 12. 360 
heptahydro trior thophosphate , 12. 452 

• hexahydrotetrasulphate , 12. 411 
hexahydroxysulphide , 12. 396 
hexaiodoplumbite , 7. 779 

• hexametaphosphato , 12. 459 
hexamminobromido, 12. 382 

- hexamminochloride, 12. 359 
- hexamminoiodide, 12. 385 
- hexamminoeulphate , 12. 412 

hexantipyrinoborofluoride, 12. 343 
- hexasodium tetrasulphate, 12. 416 
hydrazine disulphate, 12. 416 

pentachloride, 12. 365 
— — hydrazinodihydrosulphite, 10. 310 

hydrophosphate, 12. 450 
hydrosulphate, 12. 411 

• hydroxide, 12. 220, 226 
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ManganouR hydro xylarnino dichloride, 12. 

365 
hydroxylaminosulphate , 12. 412 
hypomanganite , 12. 231 
iodide, 12. 384 
lanthanum nitrate, 12. 445 
load chloride, 12. 370 

sulphide, 12. 397 
tetrasulphide, 12- 397 

l i thium ferric phosphate, 14. 412 
phosphate, 12 . 453 
trichloride, 12. 366 

magnes ium aluminium sulphate, 12. 
424 

chloride, 12. 368 
dipermanganite, 12. 278 
hexabromide, 12. 383 
hexachloride, 12. 369 
sulphates, 12. 422 
zinc sulphate. 12. 423 

manganates , 12. 268, 290 
manganito, 12. 243, 267 

— — mercuric bromide, 12. 383 
hexachloride, 12. 37O 
hexaiodide, 12. 386 

— iodide, 12. 386 
—— oxynitrate , 12. 445 

dihydrate, 12. 445 
tetrahydrate, 12. -*45 
trihydrate, 12. 445 

tetrachloride, 12. 370 
metant imonate , 9. 46O 

dihydrate, 9. 460 
heptahydrate , 9. 46O 
hexahydrate , 9. 460 
pentahydrate , 9. 460 

metasil icato, 6. 90O 
dihydratod, 6. 900 
hemihydrated, 6. 900 motatungstate , 11. 827 

molybdate , 11 . 471^ 
— — decahydrate, 11. 571 
_ tritapentahydrate, 11 . 571 

monamminobromide, 12. 382 
monamminochloride, 12. 359 
monamminosulphate , 12. 412 

— — neodymium nitrate, 12. 446 
nitrate, 12. 441 

enneahydrate, 12. 441 
hemi hydrate, 12. 441 
hexahydrate , 12. 441 
monohydrate , 12. 441 
pentahydrate, 12. 441 
trihydrate, 12. 441 

— — nitrite, 8. 5OO 
orthomanganite, 12. 231 
orthophosphate, 12. 447 

_ hemiheptahydrate , 12. 448 
• heptahydrate, 12. 447 

monohydrate , 12 . 447 
— pentahydrate, 12. 447, 448 

trihydrate, 12. 448 
oxide, 12. 220 

hydratod, 12. 225 
- oxycarbonate, 12. 439 

oxychromate , 11. 309 
oxyiodide, 12. 385 

• oxynitrate , 12. 444 
pentahydroheptafiuoride, 12. 343 
perchlorate, 2 . 403 

Manganous permanganates , 12. 268, 336 
phosphates , 12. 447 
phosphite , 8. 919 
plat inous *raw*-sulphitodiamminosul-

phite , 10. 321 
potass ium bischrornate, 11 . 309 

bromide, 12. 383 
carbonate, 12. 439 

~ cobaltous sulphate, 14. 783 
dimetaphosphate , 12. 458 
disulphate, 12. 418 

dihydrate, 12. 418 
hexahydrate , 12. 419 
tetrahydrate, 12. 419 

— ferrous sulphate, 14. 301 
— fluoride, 12. 343 
— hexachloride, 12. 367 
— hexamminotrichloride, 12. 366 
— magnes ium sulphates , 12. 423 
— nickelous sulphate, 15. 477 

oxytrisulphate , 12. 420 
paratungstate, 11 . 82O 
pormanganitomolybdate, 11 . 573 
phosphate , 12. 464 

. phosphatohemipentamolybdate , 
11 . 669 

pyrophosphate , 12. 457 
octohydrate, 12. 457 

selenate, 10. 878 
__ . hexahydrate , 10. 879 
_ sulphite, 10. 311 

tetrachloride, 12. 367 
tetrasulphide, 12. 397 
trichloride, 12. 366 

— dihydrated, 12. 366 
trihydrodiphosphate, 12. 454 
tr!pyrophosphate, 12. 457 
trisulphate, 12. 42O 

. trisulphide, 12. 397 
trisulphite, 10. 311 
zinc sulphate, 12. 423 

praseodymium nitrate, 12. 446 
pyrophosphate, 12. 456 

enneahydrate, 12. 456 
— __ trihydrate, 12. 456 

rubidium disulphate, 12. 42O 
dihydrate, 12. 42O 
hexahydrate , 12 . 42O 

selenate, 10. 879 
tetrachloride, 12. 367 

dihydrate, 12. 368 
trisulphate, 12. 42O 

samarium nitrate, 12. 446 
sodium calcium ferrous phosphate , 12. 

455 
chloride, 12. 366 
dihydrodiphosphate, 12. 454 
dimetaphosphate , 12. 458 
diorthophosphate, 12. 454 
enneadecasulphate, 12 . 417 
fluoride, 12. 344 
heptasulphide, 12 . 396 
hexachloride, 12. 367 
molybdate , 11 . 572 
octometaphosphate , 12. 459 
oxytrisulphate , 12. 418 
paratungstate , 11 . 820 
pentapyrophosphate , 12. 457 
pentasulphite , 10. 311 
permanganitomolybdate , 11 . 573 
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Manganous sodium potass ium permanga-
ni tomolybdate , 11 . 573 

* phosphate , 12. 454 
pyrophosphate , 12. 456 

hemiennoahydrate , 12. 456 
tetrahydrate , 12. 456 

pyrophosphatomolybdate , 11. 671 
sulphate, 12. 416 

dihydrate, 12. 416 
tetrahydrate, 12. 416 

sulphite, 10. 311 
tetrasulphate, 12. 418 

dihydrate, 12. 418 
tetrasulphide, 12. 396 
tribromide, 12. 383 
tr imetaphosphate , 12. 458 
triphosphate, 12. 459 
trisulphide, 12. 397 
trithiosulphato, 10. 555 

stannic chloride, 12. 37O 
hexabromide, 12. 383 

s tannous chloride, 12. 370 
strontium chloride, 12. 368 

tetrabromides, 12. 383 
sulphate, 12. 401, 416 

dihydrate, 12. 402 
heptahydrate , 12. 403 
hexahydrate , 12. 403 
monohydrate , 12. 402 
pontahydrate , 12. 403 
tetrahydrate, 12. 403 

sulphide, 12. 387 
colloidal, 12. 392 
green, 12. 389 
red, 12. 389 

sulphomolybdate , 11. 653 
• totrametaphosphate , 12. 458 
• decahydrato, 12. 458 
tetramminosulphate , 12. 411 
thallic ootoehloride, 12. 57O 
thall ium sulphite, 10. 311 
thallous disulphato, 12. 424 

— •—-— hexahydrate , 12. 424 
selenate, 10. 879 

thiosulphate, 10. 555 
thorium nitrate, 12. 446 
trihydrazinochloride, 12. 359 

— trimetaphosphate , 12. 458 
enneahydrate , 12. 458 
henahydrate , 12. 458 

tritadiamminofluoride, 12. 343 
tr i tungstate , 11 . 812 
tungstate , 11 . 797 
uranate, 12. 64 
y t tr ium nitrates, 12 . 446 
zinc chloride, 12. 369 

sulphates , 12. 423 
sulphide, 12. 397 

(di)manganous calcium dialuminium, 
896 

tetrahydrohexorthosi l icate, 
6. 896 

Manganovolaite , 12 . 420 
Manganowolframite, 11 . 798 
Manganschaum, 12 . 267 
Manganspat , 12. 432 
Mangantantal i te , 9. 906 
Manganyl hydroarsenite, 0. 218 
(di)manganyl lead orthodisil icate, 6. 889 
Mangolite, 6. 897 

6 . 

Mangophyll i te , 6. 605, 609 ; 12. 149 
Manheimite , 4 . 643 
Manna metal lorum, 4. 797 

of St . Nicholas , 9. 42 
Mansjocite, 6. 409 
Mantle, incandescent, 7. 213 

Welsbach's , 7. 218 
Maranito, 6. 458 
Marble, 8. 622, 814, 815 

Carrara, 8. 815 
fire, 3 . 815 
o n y x , 3 . 815 
panno di morti , 3 . 815 
parian, 3 . 815 
puddingstone, 3 . 815 
verd ant ique, 3. 815 

Marbles, dolomitic, 4. 371 
Marcasite, 9. 587 ; 12. 530 ; 14. 199, 200, 

202 ; 15. 9 
comparison pyrite , 14. 221 
properties, chemical, 14. 221 

-— physical , 14. 218 
Marcassites rhomboidales, 14. 136 
Marcelino, 6. 897 ; 12. 236 
Marchesita, 14. 199 
Marchasite auroa, 4 . 4Ol 
Mai'ga porcellana, 6. 472 
Margarite, 6. 708 ; 12. 53O 
Margarites, 1. 628 
Margarodite, 6. 606 
Margarosanite, 6. 888 ; 7. 491 
Margules and Duhem's vapour-pressure law, 

1. 555 
Marialito, 6. 762 
Marialitic acid, 6. 764 
Marionglas, 3 . 761 
Marignacite, 5. 519 ; 7. 3 ; 9. 903 
Marionite, 4. 646 
Mariposite, 6. 608 
Mariupolite, 9. 839 
Marjatskite, 12. 149 
Markaschite, 9. 587 
Markus's al loy, 15. 2 K) 
Marmairolito, 6. 916 
Marmatite , 4. 408 ; 12. 53O ; 14. 167 
Marmolite, 6. 422 
Manner motal l icum, 3. 62O 

serpentinum, 6. 420 
zeblicium, 6. 420 

Marquashitha, 14. 199 
Marsh ore, 13. 886 
Marshito, 2 . 17 ,- 3 . 201 
Marsh's tes t arsenic, 9. 39 
Martensite, 12. 822 

a-, 12. 835 
a'-, 12. 838 
£-, 12. 835 
y-, 12. 841 

— €-, 12. 841 
r,-, 12. 841 
6-, 12. 842 

Martens itizing, 12. 673 
Martinite, 3 . 623, 88O ; 4. 252 ; 8. 733 
Martin's cement , 3 . 776 
Martite, 12. 53O 
Martites, 13. 702, 788 
Martocirite, 9. 553 
Masitite, 14. 359 
Maskelynite, 6. 694 
Masonite, 12. 149 
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Masrite, 12 . 530 
Masrium, 5. 504 ; 14. 421 
Mass act ion, law of, 1. 933 

act ive , 1. 299 
brown, 13 . 782 
chemical , 1. 299 
electromagnetic, 4. 16O 
factor of energy, 1. 712 
of matter, 4. 16O 
red, 13. 782 
violet , 13. 782 
yel low, 18. 782 

Massicot, 7. 639 
Massicottite , 7. 638 
Masurium, 12. 465 

electronic structure, 12. 472 
isolation of, 12. 467 
occurrence, 12. 466 
properties, chemical, 12. 471 

physical , 12. 469 
Matches, 8. 1058 ; 10. 1 

chemical, 8. 1059 
chlorate, 8. 1059 

- — lucifer, 8. 1059 
oxymuriate , 8. 1059 

— safety, 8. 106O 
Materia oaelestis, 1. 6O, 64 

— ignis, 1. 64 
—„ „ perlata kerkringii, 9. 420 

subtilis, 1. 61 
Matildito, 9. 589, 691 
Matlockite, 2 . 15 ; 7. 491, 736, 737 
Matricite, 6. 388 
Matrix turquoise, 5. 369 
Matte, 3 . 24 

copper, 3 . 23 
to blister copper, 3 . 25 

lead, 7. 503 
Matter, 1. 688 

annihilation, 4. 159 
conservation energy and, 1. 695 
corpuscular hypothesis , 4. 163 
creation of, 4. 159 
electronic hypothesis , 4. 163 

— Thomson's , 4. 164 
— energetic hypotheses , 1. 691 
— fourth s tate , 4. 28 

law of indestructibility, 1. 101 
molecular structure, 1. 740 
perdurability of, 1. 100 
radiant, 4. 2*8 
unitary theory, 4. 1 
weight of, 1. 64 

Maucherite, 14. 424 ; 15. 5 
Maufite, 15. 5 
Maus' salt , 14. 341 
Mausite, 14. 341 
Mauzeliite, 9. 433 
Mauzelite, 7. 3 
Maximum entropy, law of, 1. 725 

-work, principle of, 1. 703 
Maxite , 7. 853 
Maxwell's distribution theorem, 1. 792 
Mayaite , 6. 643 
Mayer's equation, 1. 787 

floating magnets , 4 . 164 
Mazapilite, 8. 623 ; 9. 5, 227 ; 12. 530 
Meadow ore, 13 . 886 
Measurement of entropy, 1. 722 
Mechanical equivalent of heat , 1. 693 

I Medicine, universal, 1. 49 
Medico-chemistry, 1. 50 
Medium dispersion, 1. 769 
Medjidite, 12. 5, HO 
Meerschalumite, 6. 473 
Meerschaum, 6. 420, 426 
Megabar, 1. 149 
Megabasite, 11 . 798 
Megabromite, 8. 418 
Megalaise, 12. 140 
Mehl zeolite, 6. 758 
Meiler, 5. 748 
Meionito, 6. 762 
Meizonite, 6. 763 
Melaconise, 3 . 131 
Molaconite, 3 . 7, 131 
Melanargyrite, 9. 54O 
Melanglanz prismatischer, 9. 54O 

I Melanites, 6. 921 
Melanocerite, 5. 514, 529 
Melanochalcite, 6. 343 
Melanochroite, 11. 125, 302, 303 
Melanolite, 6. 624 ; 12. 530 
Melanosiderite, 6. 908 
Melanotecite, 6. 889 
Melanotekite, 7. 491 ; 12. 530 
Melanothallite, 2. 15 
Melanovanadate, 9. 77O 
Melanovanadite, 9. 793 
Melanteria, 3 . 3 
Melanterie, 14. 243, 245 
Molanterite, 14. 245 ; 15. 9 
Melanterites, 4. 639 ; 12. 403, 53O 
Melichrysos, 7. 98 
Melilite, 6. 403, 713, 752 
Melinophane, 2 . 2 ; 4. 206 ; 6. 380 
Melinose, 11 . 563 
Melinum, 4. 404 
Meliphane, 4. 206 
Meliphanite, 4. 206 
Mellephanite, 7. 896 
Mellite, 5. 155 
Mellitic anhydride, 5. 906 
Mellonite, 7. 729 
Melnikoffite, 14. 208 
Molnikovite, 14. 208 
Melnikowite, 12. 53O ; 14. 208 
Melonite, 11 . 2, 64 ; 15. 6 
Melopsite, 6. 423 
Molting point and solubility, 1. 585 

surface tension, 1. 852 
Memaphyll i te , 6. 423 
Membrane semipermeable, 1. 539 
Memilite, 6. 141 
Menacanite, 7. 1, 3 
Menaccanite, 7. 56, 57 ; 12. 530 
Menacconite, 7. 56 
Menakanite, 7. 56 
Menakeisenstein, 7. 56 
Mendeleeffite, 9. 868 ; 12. 5 
Mendeleeff's periodic law, 1. 255 
Mendeleefite, 9. 906 
Mendipite, 2. 15 ; 7. 491 , 736, 739, 740 
Mendozite, 2. 656 ; 5. 154, 341 
Meneghinite, 7. 491 ; 9. 343, 546 
Mengite, 5. 523 ; 9. 906 
Mennige, 7. 491 
Menstruum sine strepitu, 3 . 626 
Mephites, 6. 2 
Mephitio air, 8. 45 , 46 
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d o u x nat i f , 4 . 7 9 8 

M e r c u r i a l f a h l o r e s , 4 . 6 9 7 
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n i t r a t e s , 4 . 9 9 9 
n i t r a t o t e t r a c h l o r i d e , 4 . 9 9 7 
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t e t r a i o d i d e , 4 . 9 2 7 

h y d r a t e d , 4 . 9 2 7 
t r i b r o m o t e t r a i o d i d e , 4 . 9 1 7 

.— t r i i o d i d e , 4 . 9 2 6 
h y d r a t e d , 4 . 9 2 6 

t u n g s t a t e , 1 1 . 7 8 8 
a n t i m o n i t e , 9 . 4 3 2 
a r s e n a t o t r i m o l y b d a t e s , 9 . 2 0 7 
a r s e n i d e , 9 . 6 7 
a r s e n i t e c o l l o i d a l , 9 . 1 2 7 
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M e r c u r i c a z i d e , 8 . 3 5 1 
b a r i u m h e p t a n i t r i t e , 8 . 4 9 5 

h e x a b r o m i d e , 4 . 8 9 4 
h e x a i o d i d e , 4 . 9 3 9 

—— i m i d o d i s u l p h o n a t e , 8 . 6 5 8 
p e n t a h y d r a t e , 8 . 6 5 8 

o c t a m m i n o t e t r a i o d i d e , 4 . 9 4 0 
o c t o c h l o r i d e , 4 . 86O 

h e x a h y d r a t e d , 4 . 86O 
p h o s p h a t o h e n a t u n g s t a t c , 1 1 . 8 6 8 
s u l p h i d e , 4 . 9 5 7 

p e n t a h y d r a t o d , 4 . 9 5 7 
s u l p h i t e , 1 0 . 3OO 
t e t r a b r o m i d e , 4 . 8 9 4 

• t e t r a i o d i d e , 4 . 94O 
. p e n t a h y d r a t e , 4 . 94O 

b e r y l l i u m c h l o r i d e , 4 . 86O 
— b o r a t e , 5 . 1OO 

- b o r o t u n g s t a t o , 5 . 110 
b r o m a t e , 2 . 3 5 2 

- — b r o m i d e , 1 . 52O 
a m m o n i a c o m p o u n d s , 4 . 8 8 5 
bas ics 4 . 8 8 4 
p r o p e r t i e s , c h e m i c a l , 4 . 8 7 9 

p h y s i c a l , 4 . 8 7 7 
b r o r n o d i s u l p h i d e , 4 . 9 6 3 

- b r o m o i o d i d e , 4 . 9 1 7 
b r o m o n i t r i d e , 4 . 7 8 9 
b r o m o s u l p h i d e , 4 . 961 
c a d m i u m c h l o r i d e s , 4 . 8 6 1 

-—-— h e x a b r o m i d e , 4 . 8 9 4 
—-— h e x a m m i i i o t e t r a i o d i d e , 4 . 9 2 3 , 

9 4 1 
o x y b r o m i d e , 4 . 8 9 4 
o x y n i t r a t e , 4 . 9 9 8 
t e t r a b r o m i d e , 4 . 8 9 4 

.—. t e t r a i o d i d e , 4 . 94O 
t e t r a m m i n o t e t r a i o d i d e , 4 . 9 2 3 , 

9 4 1 
caes ium b r o m o d i i o d i d e , 4 . 9 3 5 

e h l o r o d i b r o m i d e , 4 . 8 9 3 
d i b r o m o d i i o d i d e , 4 . 9 3 4 
d i c h l o r o d i b r o m i d o , 4 . 8 9 3 
d i c h l o r o d i i o d i d e , 4 . 9 3 5 
n i t r a t e , 4 . 9 9 7 
o c t o i o d i d e , 4 . 9 3 4 
p e n t a b r o m i d e , 4 . 8 9 3 
p e n t a c h l o r i d e , 4 . 8 5 9 
p e n t a i o d i d e , 4 . 9 3 4 
t e t r a b r o m i d e , 4 . 8 9 3 

. t e t r a c h l o r i d e , 4 . 8 5 9 
t e t r a i o d i d e , 4 . 9 3 4 

— t r i b r o m i d e , 4 . 8 9 3 
t r i b r o m o d i i o d i d e , 4 . 9 3 4 
t r i c h l o r i d e , 4 . 8 5 9 
t r i c h l o r o d i b r o m i d e , 4 . 8 9 3 
t r i i o d i d e , 4 . 9 3 4 

c a l c i u m c a r b o n a t e , 4 . 9 8 3 
d o d e c a c h l o r i d e , 4 . 86O 

o c t o h y d r a t e d , 4 . 86O 
h o p t a n i t r i t e , 8 . 4 9 5 

• h e x a b r o m i d e , 4 . 8 9 4 
h e x a c h l o r i d e , 4 . 86O 

h e x a h y d r a t e d , 4 . 86O 
h e x a i o d i d e , 4 . 9 3 8 
i m i d o c h l o r o s u l p h o n a t e , 8 . 6 5 8 
i m i d o s u l p h o n a t e , 8 . 6 5 8 
i m i d o t e t r a o x y s u l p h o n a t c , 8 . 6 5 7 

— _ o x y n i t r a t e , 4 . 9 9 7 
t e t r a b r o m i d e , 4 . 8 9 4 

2 s 
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M e r c u r i c c a l c i u m t e t r a i o d i d e , 4«. 9 3 9 

o c t o h y d r a t e d , 4 . 9 3 9 
___..— c a r b i d e , 5 . 8 6 8 
— c a r b o n a t e , 4 . 9 8 2 

c o l l o i d a l , 4 . 9 8 2 
c h l o r a m i d e , 4 . 7 8 5 , 8 6 2 , 8 6 9 
c h l o r a t e , 2 . 3 5 1 
c h l o r i d e , 4 . 8 1 6 ; 1 3 . 6 0 9 

c o l l o i d a l , 4 . 8 1 6 , 8 1 9 
h y d r a z i n e c o m p o u n d s , 4 . 

8 7 2 
h y d r o x y l a m i n e c o m p o u n d s , 4 . 

8 7 2 
— p r e p a r a t i o n , 4- 8 1 6 

p r o p e r t i e s , c h e m i c a l , 4 . 8 2 5 
p h y s i c a l , 4 . 8 1 8 

c h l o r i t e , 2 . 2 8 4 
c h l o r o a n t i m o n i t e , 9 . 4 8 2 

c h l o r o d e c a b r o m i d e , 4 . 8 9 3 
- - c h l o r o d i s u l p h i d e , 4-. 9 6 1 

c h l o r o i o d i d e , 4 . 8 0 6 , 9 1 7 
— c h l o r o i o d o H u l p h i d e , 4 . 9 6 3 

e h l o r o n i t r i d e , 4 . 8 6 9 , 87O 
c h l o r o p l a t i n a t e , 1 6 . 3 2 9 
c h l o r o s u l p h i d e , 4 . 9 6 1 
c h r o m a t e , 1 1 . 2 8 2 
c h r o m i c s u l p h o t r i t h i o c y a n a t o d i a m -

m i n e , 1 1 . 4 0 9 
c h r o m i u m t r i t h i o c y a n a t o h e x a s u l p h o -

d i a m m i n e , 1 1 . 4 3 3 
c o b a l t a q u o p e n t a m m i n o p e n t a c h l o r i d e , 

1 4 . 6 6 1 
n i t r a t o p e n t a m m i n o e n n o a c h l o -

r i d e , 1 4 . 8 3 6 
c o b a l t i c a q u o c h l o r o p e n t a m m i n o e n n e a -

c h l o r i d o , 1 4 . 6 6 1 
a q u o p e n t a m m i n o c h l o r o s u l p h a t e , 

1 4 . 7 9 4 
a q u o p e n t a m m i n o e n n o a b r o m i d e , 

1 4 . 7 2 3 
a q u o p e n t a m m i n o p e n t a b r o m i d e , 

1 4 . 7 2 3 
a q u o p e n t a m m i n o p e n t a i o d i d e , 1 4 . 

7 4 5 
<raOT.»-bisethylenediaminediammi-

n o t r i d e c a c h l o r i d e , 1 4 . 6 5 8 
b i s p r o p y l e n e d i a m i n e d i a m m i n o -

h e p t a c h l o r i d e , 1 4 . 6 5 9 
b r o m o p e n t a m x n i n o b r o m o h e p t a -

c h l o r i d e , 1 4 . 7 2 5 
— b r o m o p e n t a m m m o c t o b r o m i d e , 

1 4 . 7 2 5 
b r o m o p e n t a m m i n o c t o c h l o r i d e , 

1 4 . 7 2 5 
c a r b o n a t o p e n t a m m i n o i o d i d e , 1 4 . 

8 1 7 
__ c h l o r o p e n t a m m i n o c t o c h l o r i d e , 

1 4 . 6 6 5 
c h l o r o p e n t a m m i n o h e x a i o d i d e , 

1 4 . 7 4 6 
c h l o r o p e n t a m m i n o t e t r a c h l o r i d e , 

1 4 . 6 6 5 
— c h l o r o p e n t a m m i n o t e t r a i o d i d e , 

1 4 . 7 4 6 
c h l o r o p y r i d i n e b i s e t h y l e n e d i -

a m i n e c h l o r i d e , 1 4 . 6 6 6 
d i a q u o t e t r a m m i n o c h l o r i d e , 1 4 . 

6 6 2 
d i b r o m o b i s e t h y l e n e d i a m i n e b r o 

m i d e , 1 4 . 7 3 0 

M e r c u r i c c o b a l t i c d i c h l o r o b i s e t h y l e n e -
d i a m i n e t r i c h l o r i d e , 1 4 . 6 6 9 

f r a r u t - d i c h l o r o b i s e t h y l e n e d i -
a m i n e t r i c h l o r i d e , 1 4 . 67O 

d i c h l o r o b i s p r o p y l e n e d i a m i n e -
h e p t a c h l o r i d e , 1 4 . 6 7 0 

d i c h l o r o t e t r a m m i n o t e t r a c h l o r i d e , 
1 4 . 6 6 9 

d i c h l o r o t e t r a n x m i n o t r i c h l o r i d e , 
1 4 . 6 6 9 

d i c h l o r o t e t r a p y r i d i n e d o d e c a -
c h l o r i d e , 1 4 . 6 6 9 

— h e x a m m i n o c h l o r o s u l p h a t e , 1 4 . 
7 9 2 

•— h e x a m m i n o e n n e a b r o m i d e , 14 .72O 
— h e x a m m i n o e n n e a c h l o r i d e , 1 4 . 6 5 6 

h e x a m m i n o e n n e a i o d i d e , 1 4 . 7 4 3 
h e x a m m i n o h e p t a c h l o r i d e , 1 4 . 6 5 6 
h e x a n u n i n o p e n t a b r o m i d e , 1 4 . 7 2 0 
h e x a m m i n o p e n t a c h l o r i d e , 1 4 . 6 5 6 
h e x a m m i n o p e n t a i o d i d e , 1 4 . 7 4 3 
h e x a m m i n o t r i c h l o r o p e n t a -

c y a n i d e , 1 4 . 6 5 6 
/ u - i m i n o - p e r o x o - q u a t o r e t h y l e n e -

d i a m i n e c h l o r o n i t r a t e , 1 4 . 8 4 6 
n i t r a t o p e n t a m m i n o t e t r a e h l o r i d e , 

1 4 . 8 3 6 
— / n - p e r o x o - d e c a m m i n o h e n a c h l o -

r i d e , 1 4 . 6 7 3 
t r i s e t h y l e n e d i a m i n e b r o m i d o , 1 4 . 

7 2 2 
c o b a l t o u s b r o m i d e , 1 4 . 7 1 8 

h e x a i o d i d c , 1 4 . 741 
o x y b r o m i d e , 1 4 . 7 1 8 
t e t r a c h l o r i d e , 1 4 . 6 4 5 
t e t r a i o d i d e , 1 4 . 7 4 1 

c u p r i c c h l o r i d e , 4 . 86O 
o x y b r o r n i d e , 4 . 8 9 3 
o x y c h l o r i d e , 4 . 80O 
o x y n i t r a t e , 4 . 9 9 5 , 9 9 8 
s u l p h i t e , 1 0 . 3OO 
t e t r a m m i n o h e x a i o d i d e , 4 . 9 3 6 
t e t r a m m i n o t e t r a b r o m i d e , 4 . 8 8 7 
t e t r a m m i n o t e t r a i o d i d e , 4 . 9 3 6 

c u p r o u s d i a m m i n o t r i i o d i d e , 4 . 9 3 6 
h e m i h e p t a m m i n o t e t r a i o d i d e , 4 . 

9 3 5 
h e x a i o d i d e , 4 . 9 3 6 
h e x a m m i n o h e x a i o d i d e , 4 . 9 3 6 
o c t a m m i n o t e t r a i o d i d e , 4 . 9 3 5 
t e t r a i o d i d e , 4 . 9 3 5 
t e t r a m m i n o p e n t a i o d i d e , 4 . 9 3 6 
t r i a m m i n o p e n t a i o d i d e , 4 . 9 3 6 
t r i i o d i d e , 4 . 9 3 5 

d i a m i d o d i p h o s p h a t e , 8 . 7 1 1 
d i a m m i n o b r o m i d e , 4 . 8 8 6 
d i a m m i n o c h l o r i d e , 4 . 7 8 6 , 84O 

• d i a m m i n o c h r o m a t e , 1 1 . 2 8 2 
d i a m m i n o d i o x y s u l p h a t e , 4 . 9 7 7 
d i a m m i n o e n n e a b r o m o a m i d e , 4 . 8 8 8 
d i a m m i n o i o d i d e , 4 . 9 2 2 
d i a m m i n o m o n o x y s u l p h a t e , 4 . 9 7 7 
d i a m m i n o n i t r a t e , 4 . 9 9 9 
d i a m m i n o s u l p h a t e , 4 . 9 7 7 

m o n o h y d r a t e d , 4 . 9 7 7 
d i a m m i n o x y n i t r a t e , 4 . 10Ol 
d i a m m o n i u m d i n i t r a t o d i c h l o r i d e , 4 . 

9 9 7 
d i a r s e n a t o c t o d e c a t u n g s t a t e , 9 . 2 1 4 
d i a r s e n i t e , Q. 1 2 8 
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M e r c u r i c d i b r o m o a m i d e , 4 . 8 8 8 
d i b r o m o i o d i d e , 4 . 9 1 5 
d i c h l o r a t o s u l p h i d e , 4 . 9 6 4 
d i c h l o r o a c e t y l e n e , 5 . 8 6 9 
d i c h l o r o a m i d e , 4 . 8 7 0 
d i c h l o r o d i s u l p h i d e , 4 . 9 6 3 
d i c h l o r o i o d i d e , 4 . 9 1 5 
d i c h r o m a t e , 1 1 . 3 4 2 
d i d y m i u m c h l o r i d e , 5 . 6 4 3 

c h l o r o c y a n i d e , 5 . 6 4 3 
• d i f l u o r o a m i d e , 4 . 7 9 6 

d i h y d r a z i n e h y d r o c h l o r i d e , 4 . 8 7 4 
t e t r a c h l o r i d e , 4 . 8 5 2 

d i h y d r o b r o m o s u l p h a t e , 4 . 9 7 5 
d i h y d r o c h l o r o s u l p h a t e , 4 . 9 7 5 
d i h y d r o p e n t a s e l e n i t e , 1 0 - 8 2 8 
d i h y d r o x y h y p o c h l o r o a m i d e , 4 . 8 7 1 
d i h y d r o x y l a m i n e c h l o r i d e , 4 . 8 7 3 

s u l p h a t e , 4 . 9 7 8 
d i h y d r o x y l a m i n o e h l o r i d e , 4 . 8 4 7 
d i h y d r o x y t e t r a b r o m o p l a t i n a t e , 1 6 . 3 8 1 
d i h y d r o x y t e t r a i o d o p l a t i n a t e , 1 6 . 3 9 1 
d i i o d o d i n i t r i t o p l a t i n i t e , 8 . 5 2 3 
d i i o d o d i s u l p h i d e , 4 . 9 6 3 
d i i o d o t r i o x y h e x a s u l p h a t e , 4 . 9 7 6 
d i m e r c u r i a m m o n i u m h y d r o x y a m i d o -

n i t r a t e , 4 . 1 0 0 2 
• t e t r o x y n i t r a t e , 4 . 10Ol 

d i n i t r a t o d i s u l p h i d e , 4 . 9 6 4 
d i o x i d e , 4 . 7 8 1 
d i o x y c h r o m a t e , 1 1 . 2 8 3 
d i o x y d i a m i d o c h r o m a t e , 8 . 2 6 6 
d i o x y h e x a h y d r o b r o m o s u l p h a t e , 4 . 9 7 5 
d i o x y h e x a h y d r o c h l o r o s u l p h a t e , 4 . 9 7 5 
d i o x y n i t r a t e , 4 . 9 9 4 

m o n o h y d r a t e d , 4 . 9 9 4 
d i o x y s e l e n a t e , 1 0 . 8 6 8 
d i o x y s u l p h a t e , 4 . 9 7 2 

h e m i h y d r a t e d , 4 . 9 7 2 
d i p o t a s s i u m i m i d o d i s u l p h o n a t c , 8 . 6 5 8 

• d i s e l e n o d i b r o m i d e , 1 0 . 9 1 4 
d i s e l e n o d i c h l o r i d e , 1 0 . 9 1 4 
d i s e l e n o d i f l u o r i d e , 1 0 . 9 1 4 
d i s e l e n o d i i o d i d e , 1 0 . 9 1 4 
d i s o d i u m i r n i d o d i o x y s u l p h o n a t e , 8 . 6 5 7 

i m i d o d i s u l p h o n a t e , 8 . 6 5 7 
• i m i d o x y s u l p h o n a t e , 8 . 6 5 7 
• d i s u l p h a t o s u l p h i d e , 4 . 9 7 4 
• d i s u l p h o c h l o r i d e , 4 . 9 6 1 

d i t h i o n a t e , 1 0 . 5 9 3 
d i t r i t a n t i m o n i d e , 9 . 4 0 7 
d i t u n g s t a t e , 1 1 . 8 I O 
d o d e c a m m i n o c h l o r i d e , 4 . 8 4 7 
d o t r i t a a m m i n o x i d e , 4 . 7 7 7 

• e n n e a s e l e n i t e , 1 0 . 8 2 8 
e t h y l a m i d o c h l o r i d e , 4 . 7 8 7 
e t h y l d i a m m i n o c h l o r i d e , 4 . 7 8 6 
f e r r i c b r o m i d e , 1 4 . 1 2 1 
f e r r o u s h e x a i o d i d e , 1 4 . 1 3 3 

i o d i d e , 1 4 . 1 3 3 
t e t r a c h l o r i d e , 1 4 . 3 5 

f l u o b r o m i d e , 4 . 7 9 6 
f l u o o h l o r i d e , 4 . 7 9 6 
f i u o i o d i d e , 4 . 9 1 6 
f l u o r i d e , 4 . 7 9 4 

d i h y d r a t e d , 4 . 7 9 4 
f i u o r o a m i d e , 4 . 7 9 6 
f i u o s i l i c a t e , 6 . 9 5 4 

h e x a h y d r a t e d , 6 . 9 5 4 
t r i h y d r a t e d , 6 . 9 5 4 

M e r c u r i c h e m i t h a l l i d e , 5 . 4 2 8 
• h e n a p e r m a n g a n i t e , 1 2 . 2 7 9 

h e x a c h l o r o d i o x y h e x a s u l p h i d e , 4 . 9 6 3 
h e x a c y a n o t r i c h l o r o e e r a t e , 5 . 64O 
h e x a c y a n o t r i c h l o r o l a n t h a n a t e , 5 . 6 4 2 
h e x a d e c a c h l o r o c e r a t e , 5 . 6 4 0 
h e x a d e c a c h l o r o l a n t h a u a t e , 5 . 6 4 2 
h e x a h y d r o a r s e n a t o c t o d e c a m o l y b d a t e , 

9 . 2 1 1 
h e x a i o d i d e , 4 . 9 1 4 
h e x a i o d o i o d a t o h e x o x y d o d e c a s u l p h a t e , 

4 . 9 7 6 
h e x a m e t a p h o s p h a t e , 4 . 1 0 0 4 
h e x o x y t e t r a c h l o r i d e , 1 4 . 6 4 6 
h y d r a z i n e b r o m i d e , 4 . 8 8 1 

c h l o r i d e , 4 . 8 7 4 
h y d r o c h l o r i d e , 4 . 8 7 4 
i o d i d e , 4 . 9 1 5 
s u l p h a t e , 4 . 9 7 8 
t r i c h l o r i d e , 4 . 8 5 2 
t r i i o d i d e , 4 . 9 2 7 

h y d r a t e d , 4 . 9 2 7 
h y d r a z i n o c h l o r i d e , 4 . 8 4 7 
h y d r o a z i d o c h l o r i d e , 4 . 8 7 4 
h y d r o c h l o r i d e , 4 . 8 0 7 
h y d r o c h l o r o s u l p h a t e , 4 . 9 7 5 
h y d r o f i u o c o l u m b a t e , 9 . 8 7 2 
h y d r o i m i d o d i o x y s u l p h o n a t e , 8 . 6 5 6 
h y d r o s e l e n i t e , 1 0 . 8 2 3 
h y d r o s u l p h i t e , 4 . 8 2 9 ; 1 0 . 2 9 2 
h y d r o x i d e , 4 . 78O 

— h y d r o x y a m i d o c a r b o n a t e , 4 . 9 8 2 
h y d r o x y a m i d o n i t r a t e , 4 . IOOO 
h y d r o x y a m i d o - o x y s u l p h a t e , 4 . 9 8 0 
h y d r o x y a x n i d o p h o s p h a t e , 4 . 1 0 0 5 
h y d r o x y a m i d o s e l e n a t e , 1 0 . 8 6 9 
h y d r o x y b r o m o a m i d e , 4 . 8 8 8 

h y d r a t e d , 4 . 8 8 8 
- h y d r o x y c a r b i d e , 5 . 8 6 9 

h y d r o x y c h l o r o a m i d e , 4 . 8 6 7 , 8 6 9 
- h y d r o x y d i e h l o r o a m i d e , 4 . 8 7 1 
- h y d r o x y i o d o a m i n o , 4 . 9 2 4 
- h y d r o x y i m i d o c h r o m a t e , 1 1 . 2 8 4 
• h y d r o x y i m i d o i o d i d e , 4 . 7 8 9 
- h y d r o x y l a m i n e h y d r o c h l o r i d e , 4 . 8 7 3 

i o d i d e , 4 . 9 2 5 
t r i c h l o r i d e , 4 . 8 5 2 

- h y d r o x y n i t r i t e , 8 . 4 9 4 
- h y d r o x y s u l p h a t o a m i d e , 4 . 9 7 9 
- h y p o n i t r i t e , 8 . 4 1 5 
- ixxiide, 4 . 7 8 4 
- i m i d o h y d r o x y c h l o r o a m i d e , 4 . 8 6 7 
- i m i d o s u l p h o n a t e , 8 . 6 5 6 
- i o d a t e , 2 . 3 5 2 
- i o d i d e , 1 . 52O ; 4 . 9 0 1 

a n i m i n e s , 4 . 9 2 1 
- a m m i n o b a s i c s a l t s , 4 . 9 2 1 

a ^ u o a m m i n o b a s i c s a l t s , 4 . 9 2 1 
p r e p a r a t i o n , 4 . 9 O l 

• p r o p e r t i e s , c h e m i c a l , 4 . 9 1 1 
p h y s i c a l , 4 . 9 0 3 

r e d , 4 . 9 0 4 
y e l l o w , 4 . 9 0 4 

• i o d o a m i d e , 4 . 9 2 3 
i o d o d i o x y t e t r a s u l p h a t e , 4 . 9 7 5 
i o d o d i s u l p h i d e , 4 . 9 6 3 
i o d o n i t r i d e , 4 . 7 8 9 
i o d o s u l p h a t e , 4 . 9 7 5 
i o d o s u l p h i d e , 4 . 9 6 1 , 9 6 3 
i o d o t e t r a s u l p h a t e , 4 . 9 7 5 



628 

M e r c u r i c i o d o t r i s u l p h a t e , 4 . 9 7 5 
i o d o x y d i s u l p h a t e , 4 . 9 7 6 
l e a d b r o t n i d o , 4 . 8 9 4 
l i t h i u m b r o m o d i c h l o r i d e , 4 . 8 9 2 

h e x a n i t r i t e , 8 . 4 9 5 
t e t r a b r o m i d e , 4 . 8 9 1 
t e t r a c h l o r i d e , 4 . 8 5 2 
t e t r a i o d i d e , 4- 9 2 7 

— h e x a h y d r a t e d , 4 . 9 2 7 
o c t o h y d r a t e d , 4 . 9 2 7 

t r i b r o m i d e , 4 . 8 9 1 
t r i c h l o r i d e , 4- 8 5 2 
t r i n i t r i t e , 8 . 4 9 5 

m a g n e s i u m h e x a b r o m i d e , 4 . 8 9 4 
i m i d o d i s u l p h o n a t c , 8 . 6 5 8 
o c t o c h l o r i d e , 4 . 8 6 1 

.— t e t r a b r o m i d e , 4 . 8 9 4 
t e t r a c h l o r i d e , 4 . 8 6 1 
t e t r a i o d i d e , 4 . 94O 

e n n o a h y d r a t e , 4 . 94O 
m a n g a n o u s b r o m i d e , 1 2 . 3 8 3 

h e x a c h l o r i d e , 12 - 37O 
h e x a i o d i d e , 1 2 . 3 8 6 
i o d i d e , 1 2 . 3 8 6 

— o x y n i t r a t e , 1 2 . 4 4 5 
d i h y d r a t e , 1 2 . 4 4 5 
t e t r a h y d r a t e , 1 2 . 4 4 5 
t r i h y d r a t e , 1 2 . 4 4 5 

•— — t e t r a c h l o r i d e , 1 2 . 3 7 0 
m e r c u r i a m m o n i u m d i a m m i n o n i t r a t e , 

4 . IOOI 
d i h y d r a t o d , 4 . IOOI 
h y d r a t e d , 4 . 10Ol 

p h o s p h a t e , 4 . 1 0 0 5 
m e r c u r i i m i d o n i t r i t o , 8 . 4 9 5 

•— h e m i h y d r a t e , 8 . 4 9 5 
m o n o h y d r a t e , 8 . 4 9 5 

m e t a n t i m o n a t o , 9 . 4 5 6 
p e n t a h y d r a t e , 9 . 4 5 6 

m e t a s u l p h a r s e n i t e , 9 . 2 9 7 
m e t a s u l p h o t e t r a n t i m o n i t e , 9 . 5 4 3 
m e t a t u n g a t a t e , 1 1 . 8 2 6 

— m e t a v a n a d a t e , 9 . 7 7 4 
m o l y b d a t o , 1 1 . 5 6 3 
m o n a m m i n o c h l o r i d e , 4 . 8 4 5 

_ _ _ m o n a m m i n o i o d i d e , 4 . 9 2 2 
i n o n o m o r c u r i a m m o n i u r n l i y d r o x y a m i -

d o n i t r a t e , 4 . 100O 
m o n o x y d i s u l p h a t e , 4 . 9 7 3 
m o n o x y s u l p h a t e , 4 . 9 7 3 
m o n o x y t r i s u l p h a t e , 4 . 9 7 3 
n i c k e l a m m i n o i o d i d e s , 1 5 . 4 3 3 

b r o m i d e , 1 5 . 4 2 9 
h e x a i o d i d e , 1 5 . 4 3 3 
t e t r a i o d i d e , 1 5 . 4 3 3 

n i t r a n i i d a t e , 8 . 2 6 9 
n i t r a t e , 4 . 9 9 1 

b a s i c , 4 . 9 9 4 
c o m p l e x s a l t s , 4 . 9 9 5 
h e m i h y d r a t e d , 4 . 9 9 2 
m o n o h y d r a t e d , 4 . 9 9 2 
o c t o h y d r a t e d , 4 . 9 9 2 
p r o p e r t i e s , c h e m i c a l , 4 . 9 9 3 

p h y s i c a l , 4 . 9 9 2 
n i t r a t o b r o m i d e , 4 . 9 9 7 
n i t r a t o c h l o r i d e , 4 - 9 9 7 
n i t r a t o d i s u l p h i d e , 4 . 9 9 6 
n i t r a t o i o d i d e , 4 . 9 1 5 , 9 9 7 
n i t r i d e , 4 . 7 8 4 ; 8 . 1 0 7 
n i t r i t e , 8 . 4 9 3 

I N D E X 
M e r c u r i c n i t r o s y l c h l o r i d e , 8 . 6 1 7 

o c t o b r o m o a l u m i n a t e , 5 . 3 2 7 
o r t h o a r s e n a t e , 9 . 1 8 4 

c o l l o i d a l , 9 . 1 8 4 
o r t h o a r s e n i t e , 9 . 1 2 7 
o r t h o h e x a t a n t a l a t e , 9 . 9 0 4 
o r t h o s u l p h a r s e n a t e , 9 . 3 2 1 
o r t h o s u l p h o a n t i m o n a t e , 9 . 5 7 5 
o r t h o t e l l u r a t e , 1 1 . 9 5 
o s m i a m a t e , 1 5 . 7 2 8 
o x i d e , 4 . 7 7 1 

a c t i o n h e a t , 1 . 3 4 7 
c o l l o i d a l , 4 . 7 7 2 
p r e p a r a t i o n , 4 . 7 7 1 
p r o p e r t i e s , c h e m i c a l , 4 . 7 7 5 

p h y s i c a l , 4 . 7 7 4 
r e d , 4 . 7 7 3 
y e l l o w , 4 . 7 7 3 

o x y a m i d o a r s e n a t e , 9 . 1 8 4 
— o x y a m i d o p h o s p h a t e , 4 . 1 0 0 5 

o x y a m i d o s u l p h o n a t e , 8 . 6 4 3 
o x y b r o m i d e s , 4 . 8 8 4 

— o x y b r o m o a m i d e , 4 . 8 8 8 
d i h y d r a t e d , 4 . 8 8 8 

o x y c h l o r i d e s , 4 . 8 3 9 
o x y c h l o r o a m i d e , 4 . 8 6 7 

——-— o x y c h l o r o a r s e n a t o , 9 . 2 6 3 
o x y d i m e r c u r i a m m o n i u m o x y q u a d r i -

c h r o m a t o , 1 1 . 2 8 4 
o x y d i s e l e n i d e , 1 0 . 78O 
o x y d i s u l p h o t r i s u l p h a t e , 4 . 9 7 4 

t e t r a h y d r a t e d , 4 . 9 7 4 
o x y f l u o r i d e , 4 . 7 9 5 
o x y h y d r o x y a m i d o n i t r a t e , 4 . IOOI 
o x y h y d r o x y c h l o r o a m i d o , 4 . 8 6 8 

— — o x y i o d o a l u m i n a t e , 5 . 3 2 9 
o x y i o d o t r i s u l p h a t o , 4 . 9 7 5 
o x y m e r c u r i a m m o n i u m p h o s p h a t e , 4 . 

1 0 0 5 
s u l p h i t e , 1 0 . 2 9 6 

o x y n i t r a t e , 4 . 9 9 4 
o x y s u l p h a t o s u l p h i d e s , 4 . 9 7 3 
o x y s u l p h i t e , 1 0 . 2 9 4 
o x y s u l p h o s u l p h a t o , 4 . 9 7 4 
o x y t e t r a s u l p h i t e , 1 0 . 2 9 6 

— o x y t r i m e r c u r i a m m o n i u m n i t r a t e , 4 . 
10Ol 

o x y t r i s e l e n i t e , 1 0 . 8 2 8 
p e n t a c h l o r o p y r i d i n o i r i d a t e , 1 5 . 7 6 8 
p e n t a c h l o r o p y r i d i n o p o r i r i d i t o , * 1 5 . 7 6 6 
p e n t a h y d r o x y c h l o r o p l a t i n a t o , 1 6 . 3 3 3 

——— p e n t a t u n g s t a t e , 1 1 . 8 2 9 
p e n t o x y t r i h y p o n i t r i t e , 8 . 4 1 6 
p e r b r o m i d e , 4 . 8 8 1 
p e r c h l o r a t e , 2 . 4OO 
p e r c h l o r a t o b r o m i d e , 4 . 8 8 2 
p e r c h l o r a t o c h l o r i d o , 4 . 8 2 7 
p e r c h l o r a t o i o d i d e , 4 . 9 1 8 
p e r i o d a t e , 2 . 4 1 5 
p e r i o d i d e , 4 . 9 1 4 
p e r m o n o s u l p h o m o l y b d a t e , 1 1 . 6 5 3 
p e r o x i d e , 4 . 7 8 1 
p e r o x y d a t e , 4 . 7 8 1 
p e r r h e n a t e , 1 2 . 4 7 7 
p h e n y l a m i d e , 4- 7 8 4 
p h o s p h a t e , 4 . 1 0 0 3 
p h o s p h a t o d o d e c a m o l y b d a t e , 1 1 . 6 6 3 
p h o s p h a t o d o d e c a t u n g s t a t e , 1 1 . 8 6 7 
p h o s p h a t o e n n e a m o l y b d a t e , 1 1 . 6 6 7 
p h o s p h a t o e n n e a t u n g s t a t e , 1 1 . 8 7 1 



M e r c u r i c p h o s p h i d e , 8 . 8 4 4 
p h o s p h o h e x a d e c a c h l o r i d e , 8 . 1Ol 7 
p h o s p h o i o d i d e , 4 . 9 1 5 
p l a t i n u m m o l y b d a t e , 1 1 . 5 7 6 
p o l y c h r o m a t e , 1 1 . 3 5 1 
p o l y i o d i d e , 4 . 9 1 4 
p o t a s s i u m a m i d o s u l p h o n a t e , 8 . 6 4 3 

b r o m o s u l p h i t e , 1 0 . 30O 
c a r b o n a t e , 4 . 9 8 3 
c h l o r o s u l p h i t o , 1 0 . 3 0 0 
c h r o m a t e , 1 1 . 2 8 4 
c o b a l t n i t r i t e , 8 . 5 0 5 
c o p p e r o c t o c h l o r o t e t r a n i t r i t e , 8-

4 9 5 
d i b r o m o d i o h l o r i d e , 4 . 8 9 2 
h e x a t h i o s u l p h a t e , 1 0 . 5 4 8 
h y d r o a m i d o s u l p h o n a t e , 8 . 6 4 4 
n i c k e l n i t r i t e , 8 . 5 1 2 
o c t o t h i o s u l p h a t e , 1 0 . 5 4 8 
o x y d i s u l p h i t e , 1 0 . 2 9 6 

m o n o h y d r a t e , 1 0 . 2 9 6 
o x y t r i s u l p h i t e , 1 0 . 2 9 6 
p o n t a c h l o r i d e , 4 . 8 5 6 

d i h y d r a t e d , 4 . 8 5 6 
p e n t a n i t r i t e , 8 . 4 9 4 
p h o s p h a t o h e n a t u n g s t a t e , 1 1 . 8 6 8 
s u l p h i t e , 1 0 . 2 9 6 

m o n o h y d r a t e , 1 0 . 2 9 6 
t e t r a b r o m i d o , 4 . 8 9 2 
t e t r a c h l o r i d e , 4 . 8 5 6 

m o n o h y d r a t e d , 4 . 8 5 6 
t e t r a i o d i d e , 4 . 9 3 1 
t e t r a i i i t r i t e , 8 . 4 9 4 
t o t r a t h i o s v d p h a t e , 1 0 . 5 4 8 
t r i b r o m i d e , 4 . 8 9 2 

h y d r a t e d , 4 . 8 9 2 
t r i c h l o r i d e , 4 . 8 5 6 

m o n o h y d r a t e d , 4 . 8 5 6 
t r i i o d i d e , 4 . 9 2 9 

h y d r a t o d , 4 . 93O 
t r i n i t r i t e , 8 . 4 9 4 

p y r o a r s e n i t e , 9 . 128 
p y r o p h o s p h a t e , 4 . 1 0 0 4 
p y r o s u l p h a r s e n a t e , 9 . 3 2 1 
p y r o s u l p h a r s e n i t o , 9 . 2 9 6 
r u b i d i u m d i b r o m o d i i o d i d e , 4 . 9 3 3 

t o t r a h y d r a t e d , 4 . 8.57 
— — t e t r a i o d i d e , 4 . 9 3 3 

t r i c h l o r i d e , 4 . 8 5 7 
- t r i i o d i d o , 4 . 9 3 3 

s o l e n a t e , 1 0 . 8 6 8 
m o n o h y d r a t e , 1 0 . 8 6 8 

s e l o n i d e , 10." 7 7 8 
s e l e n i t e , 1 0 . 8 2 8 
s e l e n o c h l o r i d e , 1 0 . 7 7 9 
s o l e n o t r i t h i o n a t e , 1 0 . 9 2 8 
s e s q u i a m m i n o c h l o r i d e , 4 . 8 4 5 
s i l i c a t e , 6 . 4 4 4 
s i l i c o d o d e c a t u n g s t a t e , 6 . 88O 
s i l v e r d i c h l o r o d i i o d i d e , 4 . 9 3 8 

n i t r a t e , 4 . 9 9 5 
o x y n i t r a t e , 4 . 9 9 5 , 9 9 8 
o x y s u l p h a t e , 4 . 9 7 6 , 9 9 5 
s u l p h a t e , 4 . 9 9 5 
s u l p h a t © c h l o r i d e , 4 . 9 9 5 
s u l p h i t e , 1 0 . 3 0 0 
t e t r a i o d i d e , 4 . 9 3 2 , 9 3 7 

s o d i u m a m i d o s u l p h o n a t e , 8 . 6 4 4 
c h l o r o s u l p h i t e , 1 0 . 2 9 6 
d i c h l o r o b r o m i d e , 4 . 8 9 2 
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M e r c u r i c s o d i u m d i i o d o d i t h i o s u l p h a t c , 1 0 . 
5 4 9 

h e p t a n i t r i t e , 8 . 4 9 4 
o x y d i s u l p h i t e , 1 0 . 2 9 6 
p e n t a c h l o r i d o , 4 . 8 5 4 
s e l e n i t e , 1 0 . 8 2 9 
t e t r a b r o m i d e , 4 . 8 9 2 
t e t r a c h l o r i d e , 4 . 8 5 3 
t e t r a i o d i d e , 4 . 9 2 7 

t e t r a h y d r a t e d , 4 . 9 2 8 
t e t r a n i t r i t e , 8 . 4 9 5 
t h i o s u l p h a t e , 1 0 . 5 4 8 
t r i b r o m i d e , 4 . 8 9 2 
t r i c h l o r i d e , 4 . 8 5 3 

d i h y d r a t e d , 4 . 8 5 3 
t r i p h o s p h a t e , 4 . 1 0 0 4 
t r i s u l p h i t e , 1 0 . 2 9 6 

s t a n n a t e (a - ) , 7 . 4 1 9 
s t r o n t i u m h e p t a n i t r i t e , 8 . 4 9 5 

h e x a b r o m i d e , 4 . 8 9 4 
h e x a c h l o r i d e , 4 . 86O 
h e x a i o d i d e , 4 . 9 3 9 
i m i d o d i s u l p h o n a t o , 8 . 6 5 8 

— — s u l p h i t e , 1 0 . 3OO 
t e t r a b r o m i d e , 4 . 8 9 4 
t e t r a i o d i d e , 4 . 9 3 9 

o c t o h y d r a t e d , 4 . 9 3 9 
t h i o s u l p h a t e , 1 0 . 5 4 9 

s u l p h a r s e n a t o s u l p h o m o l y b d a t o , 9 . 3 2 3 
s u l p h a t e , 4 . 9 6 9 

b a s i c , 4 . 9 7 2 
m o n o h y d r a t e d , 4 . 97O 

s u l p h a t e s s u l p h o b a s i c , 4 . 9 7 3 
- - s u l p h a t o d i s u l p h i d e , 4 . 9 7 4 

s u l p h a t o i o d i d e , 4 . 9 7 1 
s u l p h a t o p o r i r i d r t e , 1 5 . 7 8 4 
s u l p h a t o s u l p h i d e s , 4 . 9 7 3 
s u l p h a t o t r i s u l p h i d o , 4 . 9 7 4 

— s u l p h i d e , 4 . 9 4 4 
c o l l o i d a l , 4 . 9 4 8 
p o t a s s i u m , 4 . 9 5 6 

— h o p t a h y d r a t e d , 4 . 9 5 6 
— m o n o h y d r a t e d , 4 . 9 5 6 
. _ _ — — p e n t a h y d r a t e d , 4 . 9 5 6 
- p r o p e r t i e s , c h e m i c a l , 4 . 951 

p h y s i c a l , 4 . 9 4 9 
s o d i u m , 4 . 9 5 6 

s u l p h i t e , 1 0 . 2 9 1 
s u l p h o c h l o r i d e , 4 . 9 5 4 

— s u l p h o m o l y b d a t e , 1 1 . 6 5 2 
s u l p h o s e l e n i d e , 1 0 . 78O 
s u l p h o t e l l u r i t e , 1 1 . 1 1 3 
s u l p h o t u n g s t a t e , 1 1 . 8 5 9 
t e l l u r a t e , 1 1 . 9 5 , 9 6 

d i h y d r a t e , 1 1 . 9 5 
t e l l u r i t e , 1 1 . 81 
t e t r a b r o m o a m i d o , 4 . 8 8 8 
t e t r a b r o m o d i c h l o r i d o , 4 . 8 8 2 
t e t r a c h l o r o a m i d e , 4 . 87O 
t e t r a c h l o r o d i i o d i d e , 4 . 9 1 7 
t e t r a c h l o r o p l u m b i t e , 7 . 731 
t e t r a h y d r o x y d i c h l o r o p l a t i n a t e , 1 6 . 3 3 5 
t e t r a h y d r o x y l a m i n e d i h y d r o c h l o r i d e , 

4 . 8 7 3 
. h y d r o b r o m i d e , 4 . 89O 

h y d r o c h l o r i d e , 4 . 8 7 4 
t e t r a m e t a p h o s p h a t e , 4 . 1 0 0 4 
t e t r a m m i n o c h l o r i d e , 4 . 8 4 7 
t e t r a m m i n o i o d i d e , 4 . 9 2 2 
t e t r a m m i n o p e r s u l p h a t e , 10 . 4 7 9 



63O GENERAL, INDEX 
Mercuric tetramminosulphite, 10. 292 

tetraselenodibromide, 10- 914 
tetraselenodichloride, 10. 914 
tetravanadate , 9. 774 
thall ium nickel nitrite, 8. 512 
thallous bromide, 5. 451 

chloride, 5. 442 
dibromonitrate, 5. 476 
dichloronitrate, 5. 476 
iodide, 5. 459 
nitrate, 5. 476 

thiocarbonate, 6. 128 
thiodiimide, 8. 261 
thiohypophosphate , 8. 1064 
thiophosphate, 8. 1065 
thiophosphite , 8. 1062 
thiopyrophosphate, 8. 1070 
thiosulphate, 10. 547 
triamminochloride, 4. 847 
triehloroamide, 4. 871 
trimetaphosphate, 4. 1004 
trioxyarsenate, 9. 184 
trioxybisdithionate, 10. 593 

—-— trioxy carbonate, 4. 982 
trioxydichloride, 14. 645 
trioxyhyponitrite , 8. 416 
trioxyiodide, 4. 914 
trioxysulphar senate, 9. 329 
trioxytetraselenite, 10. 828 
trisulphatosulphide, 4. 974 
trithionote, 10. 609 
trithiophosphate, 8. 1067 
tritungstate, 11 . 811 

heptahydrate , 11 . 811 
tungstate , 11. 788 
nranate, 12. 64 
yt tr ium chloride, 5. 681 
zinc amminochloride, 4. 861 

chloride, 4. 861 
—__ hexabromide, 4. 894 

oxybromide, 4. 894 
__ oxynitrate , 4. 998 

sulphide, 4. 957 
tetrabromide, 4. 894 
tetraiodide, 4. 940 
tetramminotetraiodide, 4. 923, 

941 
(di)mercuric ammonium pentachloride, 4. 

852 
csesium pentachloride, 4. 859 

pentaiodide, 4. 934 
decahydroxylamine enneachloride, 4. 

852 
decahydroxylamine hydrochloride, 4 . 

873 
magnes ium hexaiodide, 4. 94O 

heptahydrate , 4. 940 
oxybromide, 4. 884 
oxychloride, 4. 840 
potass ium sulphide, 4. 956 
rubidium heptachloride, 4. 857 

dihydrated, 4 . 867 
pentachloride, 4. 857 

(penta)mercuric barium dodecaiodide, 4. 939 
octohydrated, 4. 939 

hexadecaiodide, 4. 940 
hexadecahydrate , 4. 940 

caesium henadecachloride, 4. 859 
calcium dodecaiodide, 4. 939 

octohydrated, 4. 939 

(pent»)merc uric calcium tetradecaiodide, 4 . 
939 

henicosichloride, 4. 852 
rubidium henadecachloride, 4 . 857 
s tront ium dodecaiodide, 4. 939 

octohydrated, 4 . 939 
tetraoxychloride, 4 . 843 
tetroxybromide, 4 . 885 

(tetra)mercuric rubidium henadecachloride, 
4. 857 

monohydrated, 4 . 857 
tr ioxy bromide, 4. 884 
trioxychloride, 4. 842 

(tri)mercuric ammonium octochloride, 4.851 
sulphate , 4. 978 

barium decaiodide, 4. 940 
hexadecahydrate , 4. 940 

cadmium octoiodide, 4. 941 
diamminochloride, 4. 845 
dioxybromide, 4. 884 
dioxychloride, 4. 841 
oxychloride, 4. 839 
potass ium sulphate, 4. 976 

Mercuridiammonium chloride, 4. 786 
Mercurihydroxyammonium (di) chloride, 4 . 

787 
hydroxide, 4. 792 

Mercurius animalis , 2. 780 
calcinat\is per se, 4. 771 
cinorous Blackii , 4. 988 

Edinburgensium, 4. 988 
dulcis, 4. 797 
philosophorum, 10. 331 
praecipitatus albus, 4- 797, 845 

per se, 4. 771 
ruber, 4. 771 

solubihs Hahnemanni , 4. 988 
subl imatus, 4. 797 
vitee, 9. 502 

Morcurosic hydroxynitr i tes , 8. 494 
imidoxysulphonate , 8. 658 
iodide, 4. 903 
nitrite, 8. 493 
oxychloroplatinite , 16. 283 
oxynitrate , 4. 996 
oxyphosphate , 4. 1004 
oxysulphate , 4. 975 
pyrophosphate , 4. 1003 
sulphate, 4. 975 
sulphite, 10. 289 

Mcrcurous acetyl ide, 5 . 869 
aluminotungstate , 11 . 789 
amidoarsenate, 8. 26 ; 9. 183 
amidosulphonate, 8. 643 
amminochloride, 4. 809 
amrninofluoride, 4 . 793 
amminonitrate , 4. 988 
ammonia compounds , 4 . 784 
ammonium diamminoxysulphate , 4 . 

968 
nitrate, 4. 988 
persulphate, 10. 480 

ant imonatotungstate , 9. 459 
ant imonite , 9. 432 
an t imonito tungstate , 9. 433 
arsenatotrimolybdates, 9. 207 
arsenide, 9. 67 
arsenitoarsena to tungstate , 9. 214 
arsenitotungstate, 9. 132 
azide, 8. 351 
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Mercurous barium oxynitrate , 4 . 997 
b ismuth tungstate , 11 . 795 
borate, 5- 100 
borododecatungstate, 5. 110 
bromate, 2. 352 
bromide, 4 . 874 
carbide, 5. 867, 869 
carbonate, 4. 981 
chloride, 4. 796 

colloidal, 4. 8Ol 
preparation, 4- 798 

• properties, chemical, 4. 804 
physical , 4- 801 

chlorite, 2. 284 
chloroantimonite, 9. 482 
chloroperiridite, 15. 765 

— chloroplatinate, 16. 329 
chromate, 11. 281 
chromipentoxydodecamolybdate , 11. 

602 
cobaltic hexanitrite, 8. 505 
cuprous oetothiosulphate, 10. 549 
diarsenatoctodeca tungstate , 9. 214 
dichromate, 11. 342 
dihydroxytrinitrate, 4. 99O 
dihypovanadatoheptadecatungstate ,9 . 

747 
dinitratarsenate, 9. 337 
dioxychromate , 11. 282 
dioxynitrate , 4. 989 

hydrated, 4. 989 
diplatinic tr iacontatungstate , 11. 803 
dithionate, 10. 593 
dithiophosphate, 8. 1068 
ferrate, 18. 936 
fluoride, 4. 793 
fluosilicate, 6. 954 
gold sulphide, 4. 957 
hemihydrated nitrite, 8. 492 

— hexahydroarsenatoctodeeamolybdate , 
9. 211 

hexametaphosphate , 4. 1003 
hydrazine chloride, 4. 809 

nitrate, 4. 784 
hydroarsenate, 9. 183 
hydrofluoride, 4. 794 
hydropentanitrate , 4. 987 
hydroselenito, 10. 828 
hydrosulphate , 4. 966, 967 
hydrotellurate, 11. 94 

trihydrate, 11 . 95 
hydroxydinitrate , 4. 989 
hydroxynitrate , 4. 989 
hydroxytrinitrate , 4 . 99O 
hyponitrite , 8. 414 
hypophosphitotungstate , 8. 888 
h y p o vanadate vanadatophosphate , 9. 

826 
hypovanadato-vanadatotungs ta te , 9. 

793 
imidosulphonate, 8. 655 
iodate, 2 . 352 
iodide, 4 . 895 

colloidal, 4. 897 
preparation, 4. 895 
properties, chemical , 4. 899 

physical , 4. 897 
lead oxyhexani trate , 7. 869 
luteovanadatophosphate , 9. 828 
manganate , 12 . 289 

Mercurous metacolumbate , 9. 866 
metant imonate , 9. 456 
metarsenate, 9. 183 
metarsenite , 9. 127 
metatungstate , 11 . 826 
metavanadate , 9. 774 
molybdate , 11. 563 
monothiophosphate , 8. 1069 
nitrate, 4. 984, 985 

basic, 4. 988 
properties, chemical, 4. 986 

physical, 4. 985 
nitratoarsenite, 9. 128 
nitratometatungstato, 11. 826, 862 
nitratophosphate, 4. 1002 
nitratotellurate, 11. 120 
nitrite, 8. 491 , 492 

hemihydrated, 8. 492 
orthoarsenate, 9. 183 
orthoarsenite, 9. 127 
orthohexatantalate , 9. 904 
orthosulpharsenate, 9. 321 
orthosulphoantimonato, 9. 575 
orthotellurate, 11. 94 
osmiamate , 15. 7O 
oxide, 4. 768 
oxybischromate , 11. 282 
oxybromide, 4. 876 
oxychloride, 4. 805 
oxydiiodonitritoplatinite , 8. 523 
oxydinitrate , 4. 989 

_ hydrated, 4. 989 
oxydiselenite , 10. 828 

pentahydrate , 10. 828 
oxyditel lurate, 11. 94 
oxyhexaselenite , 10. 828 
oxyimidosulphonate , 8. GBH 
oxynitratophosphate , 4. 1002 
oxypentasolenate, 10. 868 
oxytetranitritoplatinite , 8. 52O 
oxytr imetaphosphate , 4. 1002 

—• oxytrischroraate, 11 . 281 
paratungstato, 11. 819 
pentaehloropyridinoiridate, 15. 768 
pentaehloropyridinoperiridite, 15. 766 
periodate, 2. 415 
permolybdate , 11. 608 
permonosulphomolybdate , 11. 653 
phosphate , 4. 1002 
phosphatoc to tungstate , 11. 872 
phosphatododecamolybdate , 11 . 663 
phosphatododecatungstate , 11. 867 
phosphatoenneamolybdate , 11. 667 
phosphatohemipentamolybdato , 11. 

669 
phosphatohexatungstate , 11. 872 
phosphatovanadatomolybdate , 9. 835 
phosphatovanadatotungstates , 9. 835 
phosphide, 8. 844 
phosphitotungstate , 8. 919 
platinic cositungstate, 11. 803 
plat inum molybdate , 11. 576 
potass ium chromate, 11. 282 
pyroarsenate, 9. 183 
pyrophosphate , 4. 1002 
pyrophosphatotungstate , 11. 874 
pyrosulpharsenate, 9. 321 
pyrosulpharsenite, 9. 296 
rhodium chloride, 15. 579 
salt , Soubeiran's, 4. 988 
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M e r c u r o u s s e l e n a t e , 1 0 . 8 6 8 
s e l e n i d e , 1 0 . 7 7 8 
s e l e n i t e , 1 0 . 8 2 8 
s i l i c a t e , 6 . 4 4 4 
s i l i c o d o d e c a t u n g s t a t e , 6 . 8 7 9 
s i l v e r p h o s p h a t e , 4 . 1 0 0 2 
s o d i u m t h i o s u l p h a t e , 1 0 . 5 4 8 
s t a n n a t e (a-)> 7. 4 1 0 
s t r o n t i u m o x y n i t r a t e , 4 . 9 9 7 
s u b c h l o r i d e , 4 . 8 0 4 , 8 0 8 
s u b l i m a t u s c o r r o s i v u s , 4 . 7 9 7 
s u l p h a t e , 4 . 9 6 4 

b a s i c , 4 . 9 6 6 
d i h y d r a t e d , 4 . 9 6 6 
p r o p e r t i e s , c h e m i c a l , 4 . 9 6 7 

p h y s i c a l , 4 . 9 6 5 
s u l p h a t o a r s e n i t e , 9 . 1 2 8 
s u l p h a t o p e r i r i d i t e , 1 5 . 7 8 4 
s u l p h i d e , 4 . 9 4 4 
s u l p h i t e , 1 0 . 2 8 7 
s u l p h o m o l y b d a t e , 1 1 . 6 5 2 
s u l p h o t e l l u r i t o , 1 1 . 1 1 3 
s u l p h o t u n g s t a t e , 1 1 . 8 5 9 
t e l l u r a t e , 1 1 . 9 4 
t e l l u r i d e , 1 1 . 5 3 
t e l l u r i t e , 1 1 . 8 1 
t e t r a b r o i r i o a l u m i n a t e , 5 . 3 2 7 
t e t r a n i t r i t o d i a m m i n o e o b a l t i a t o , 8 . 5IO 
t e t r a s e l e n i t e , 1 0 . 8 2 8 
t o t r a v a n a d a t e , 0 . 7 7 4 
t h a l l o u s n i t r a t e , 5 . 4 7 6 
t h i o p h o s p h i t e , 8 . 1 0 6 2 

- — t h i o p y r o p h o s p h a t o , 8 . 107O 
t h i o s u l p h a t e , 1 0 . 5 4 7 
t i t a n i d o d e e a r n o l y b d a t e , 1 1 . 6Ol 
t r i s e l e n i t o d e c a m o l y b d a t e , 1 0 . 8 3 6 
t r i t h i o n a t e , 1 0 . 6 0 9 

- — t r i t u n g s t a t o , 1 1 . 8 1 1 
t u n g s t a t e , 1 1 . 7 8 8 
u l t r a m a r i n e , 6 . 5 9 0 

• u r a n y l c h r o m a t e , 1 1 . 3 0 8 
- — - v a n a d a t o m o l y b d a t e , 9 . 7 8 4 
- -— v a n a d a t o t u n g s t a t e , 9 . 7 8 7 
( d o ) m e r c u r o u s a m m o n i u m c h l o r i d e , 4 . 8 0 9 
(oe t o ) m e r c u r o u s s i l i c o d o d e c a m o l y b d a t e , 6 . 

8 6 7 
M e r c u r y , 1 . 5 2 1 ; 4 . 6 9 5 
- — a b s o r p t i o n o x y g o n , 1 . 3 7 1 

a l u m i n i u m a l l o y s , 5 . 24O 
a m i d e , 8 . 2 6 1 
a m i d o c h r o m a t e , 8 . 2 6 6 
a m m i n e , 8 . 2 4 9 

— a m m o n i u m r h o d i u m c h l o r o n i t r a t e , 1 5 . 
5 9 1 

t e t r a c h l o r i d e , 4 . 8 4 9 
t r i c h l o r i d e , 4 . 851 

m o n o h y d r a t e d , 4 . 8 5 1 
a n a l y t i c a l r e a c t i o n s , 4 . 7 6 1 
a n t i m o n y l o x y t r i i o d i d o , 9 . 5 0 8 
a t . n u m b e r , 4 . 7 6 7 

s o l n . v o l . , 4 . 7 6 6 
_ _ _ _ w t - j 4 . 7 6 6 j 7 6 7 

b i s m u t h a l l o y s , 9 . 6 3 7 
b l a c k o x i d e , 4 . 7 6 8 
b r o m o p h o s p h i d e , 8 . 8 1 8 
b r o m o p l u m b i t e , 7 . 7 5 3 
c a d m i u m , 1 . 5 2 0 
c a r b o n a t e s , 4 . 9 8 0 
c a t a l y s i s b y , 1 . 4 8 7 
c e r i u m a l l o y s , 5 . 6 0 7 

M e r c u r y o h l o r o a n t i m o n a t e , 9 . 4 9 1 
c h l o r o p h o s p h i d e , 8 . 8 1 8 
c h l o r o p l a t i n i t e , 1 6 . 2 8 3 
c h r o m i u m a l l o y , 1 1 . 171 
c o b a l t a l l o y s , 1 4 . 5 3 3 

a m m o n i u m a l l o y , 1 4 . 5 3 4 
z i n c a l l o y , 1 4 . 5 3 4 

c o b a l t i c c a r b o n a t o b i s e t h y l e n e d i a m i n e -
i o d i d e , 1 4 . 8 1 9 

d i c h l o r o b i s e t h y l e n o d i a m i n e -
i o d i d e , 1 4 . 7 4 7 

t r i s e t h y l e n e d i a m i n o c h l o r i d e s , 1 4 . 
6 5 7 

c o l l o i d a l , 4 . 7 0 7 
d e c a h a l i d e , 7 . 9 4 3 
d i s u l p h i t o t e t r a m m i n o c o b a l t a t e , 1 0 . 

3 1 7 
d i t h a l l i d e , 5 . 4 2 8 

-——- d i t r i t a l u m i n i d e , 5 . 2 4 0 
e l e c t r o d e p o s i t i o n , 4 . 7 0 5 
( e l e m e n t ) , 1 . 3 4 
e t h y l s t a n n o n a t e , 7 . 41O 
e x t r a c t i o n , 4 . 70O 

- e l e c t r o l y t i c p r o c e s s e s , '4. 7 0 2 
w e t p r o c e s s e s , 4 . 7 0 2 

f a h l e r z , 9 . 4 
f e r r a t e , 1 3 . 9 3 6 
f l o u r i n g of, 3 . 4 9 8 
f u l m i n a t e , 4 . 9 9 3 
g l a n c e , 1 0 . 7 8 0 
g o l d - p l a t i n u m a l l o y s , 1 6 . 2 0 5 
H a h n e m a n n ' s s o l u b l e , 4 . 9 8 8 
h e x a r g e n t o d i s t a n n i d e , 7. 3 8 0 

— — - h e x i t a t h a l l i d e , 5 . 4 2 8 
h i s t o r y , 4 . 6 9 5 
h o r n , 4 . 7 9 8 
h y d r i d e , 1 . 3 2 1 ; 4 . 7 5 3 
h y d r o i m i d o s u l p h o n a t e , 8 . 6 5 6 
h y d r o x y l a m i n e b r o m i d e , 4 . 8 8 1 
h y p o a n t i m o n a t e , 9 . 4 3 7 
h y p o c h l o r i t e , 2 . 2 7 4 
h y p o i o d i t e , 2 . 2 7 4 
h y p o p h o s p h i t o , 8 . 8 8 5 , 9 3 8 
i m i d e , 8 . 2 6 1 
i o d o p h o s p h i d o , 8 . 8 1 8 
i o d o p l u m b i t o , 7 . 7 7 8 
i r i d i u m a l l o y , 1 5 . 7 5 0 

- — i r o n a l l o y s , 1 3 . 5 4 5 
i s o t o p e s , 4 . 7 6 7 
m e r c a p t i d e n i t r i t e , 4 . 9 6 3 
m e t a l l i c p r e c i p i t a t i o n , 4 . 7 0 3 
m o l . w t . , 4 . 7 6 6 
m o n o c h r o m i d e , 1 1 . 1 7 2 
m o n o h a l i d e , 7 . 9 4 5 
m o n o t e l l u r i d e , 1 1 . 5 2 

- — n i c k e l a l l o y , 1 5 . 2 2 2 
n i t r a t o h y p o p h o s p h i t o , 8 . 8 8 5 
n i t r a t o p h o s p h i d o , 8 . 8 1 8 
n i t r o g e n c o m p o u n d s , 4 . 7 8 5 

c o n s t i t u t i o n , 4 . 7 8 5 
H o f m a n n a n d M a r 

b u r g ' s t h e o r y , 4 . 7 8 5 
K a n e ' s t h e o r y , 4 . 7 8 5 
R a m m e l a b e r g ' s t h e o r y , 

4 . 7 8 5 
o c c u r r e n c e , 4 . 6 9 5 , 6 9 6 
o c t o p e r m a n g a n i t e , 1 2 . 2 7 9 
o r i g i n , 4 . 6 9 8 
o s m i u m a l l o y , 1 5 . 6 9 7 
o x y p h o s p h i d e , 8 . 8 4 4 
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M e r c u r y p h o s p h a t e s , 4 . 1 0 0 2 

p h o s p h i t e , 8 . 9 1 7 
• p l a t i n u m a l l o y s , 1 6 . 2 0 7 

s i l v e r a l l o y s , 1 6 . 2 0 9 
t h a l l i u m a l l o y , 1 6 . 2 1 1 
t i n a l l o y , 1 6 . 2 1 3 

p l u m b i t e , 7 . 6 6 9 
p r e p a r a t i o n , 4 . 7 0 0 
p r o p e r t i e s , c h e m i c a l , 4 . 7 5 2 

p h y s i c a l , 4 . 7 1 1 
p u r i f i c a t i o n , 4 . 7 0 6 
r e d o x i d e , 4 . 7 7 1 
r e d u c t i o n c o m p o u n d s t o , 4 . 7 0 2 
s i c k e n i n g of, 3 . 4 9 8 
s i l i c a t e , 6 . 4 3 8 
s i l i c a t e s , 6 . 4 3 8 
s i l i c i d e , 6 . 7 8 2 

— — s o l u b i l i t y of h y d r o g e n , 1 . 3 0 7 
s u b a z i d o , 8 . 3 5 1 
s u l p h a r n i d e , 8 . 6 6 3 
s u l p h a m m o n i u m , 4 . 9 5 4 
s u l p h i d e s , 4 . 9 4 4 
s u l p h o s e l o n i d e , 1 0 . 9 1 9 
s u l p h o s i l i e a t e , 6 . 9 8 7 

— s u p e r p h l o g i s t i c a t e d , 1 0 . 2()5 
t o t r a t r i t a p h o s p h i d o , 8 . 8 4 4 
t h o r i u m o c t o i o d i d e , 7- 2 3 9 

t e t r a d e o a i o d i d e , 7 . 2 3 8 
t i n - i r o n a l l o y s , 1 3 . 5 7 9 

- t r i a m i d o d i p h o s p h a t e , 8 . 7 1 2 
- - t r i t a c h r o m i d o , 1 1 . 1 7 2 
-- -— u r a n i u m a l l o y s , 1 2 . 3 8 

— u r a n y l n i t r a t e , 1 2 . 1 2 7 
- - - v a l e n c y , 4 . 7 6 6 

v a n a d i d e , 9 . 7 3 3 
v a n a d i t o t u n g s t a t e , 9 . 7 4 2 

-_ — y t t r i u m a l l o y s , 5- 68() 
z i n c - i r o n s y s t e m , 1 3 . 5 4 8 
z i r c o n i u m , 7 . 1 1 6 

M e r e t r i x m o t a l l o r u r n , 3 . 6 9 
M e r i m 6 e ' s y e l l o w , 9 . 46() 
M e r o x o n e s , 6 . 6 1 1 
M e r w i n i t e , 6 . 4 0 9 
M e s i t e r i s p a t h , 1 4 . 3 6 9 
M e s i t i n o , 4 . 3 4 9 ; 1 4 . 3 6 9 
M e s i t i t o , 4 . 3 4 9 ; 1 2 . 5 3 0 ; 1 4 . 3 6 9 
M e s o b o r i c a c i d , 5 . 4 8 
M e s o d i p h o s p h o r i c a c i d , 8 . 9 4 8 
M e s o d i s i l i c i c a c i d , 6 . 2 9 4 
M e s o h e x a s i l i c i c a c i d , 6 . 2 9 4 
M e s o i o d i c a c i d , 2 . 3 2 2 
M e s o l e , 6 . 7 0 9 
M e s o l i n , 6 . 7 2 9 
M e s o l i t e , 6 . 7 4 9 
__ s o d a , 6 . 6 5 2 

t h a l l i u m , 6 . 7 5 1 
t h a l l o - , 6 . 8 2 6 

M e s o p e r i o d i c a c i d , 2 . 3 8 6 
M e s o s i d e r i t e , 1 2 . 5 2 3 
M e s o s i l i c i c a c i d s , 6 . 3 0 8 
M e s o t e t r a r s e n i o u s a c i d , 9 . 1 1 7 
M e s o t e t r a s i l i c i c a c i d , 6 . 2 9 4 
M e s o t h o r i u m , 7 . 1 8 6 

1, 7 . 1 8 6 
2 , 7 . 1 8 8 

M e s o t r i s i l i c i c a c i d , 6 . 2 9 4 
M e s o t y p e , 6 . 7 4 9 

e p o i n t e e , 6 . 3 6 8 
s o d a , 6 . 6 5 2 

M e s s e l i t e , 8 . 7 3 3 
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M e s s i n g , 4 . 3 9 9 
M e t a - a l u m i n a , 5. 2 8 2 
M e t a - a l u m i n a t e s , 5 . 2 8 5 
M e t a - a l u m i n i c a c i d , 5 . 2 7 4 , 2 8 5 
M e t a - a r s e n a t o m o l y b d i c a c i d , 9 . 2 0 6 
M e t a - a u t u n i t e , 1 2 . 1 3 5 
M e t a b i s m u t h i e a c i d , 9 . 6 5 5 
M e t a b i s m u t h o u s a c i d , 9 . 6 5 1 
M e t a b o r i c a c i d , 5 . 4 7 , 4 8 
M e t a b r o m o a n t i m o n i c a c i d , 9 . 4 9 7 
M e t a b r u s h i t e , 3 . 88(>, 8 8 2 
M e t a c a r b o n a t o s , 6 . 7 2 
M o t a c a r b o n i c a c i d , 6 . 7 2 
M e t a c e r i a , 5 . 5 0 1 
M e t a c h l o r i t e , 6 . 6 2 3 
M e t a c h l o r o a n t i m o n i c a c i d , 9 . 4 9 0 
M e t a c h r o i t e , 1 2 . 5 3 0 
M e t a c h r o m a t i s m , 2 . 2 2 1 
M e t a c h r o m i c a c i d , 1 1 . 2 4 0 
M e t a c h r o m i t e s , 1 1 . 1 9 6 
M e t a c h r o m o u s a c i d , 1 1 . 1 9 6 
M e t a c i n n a b a r i t e , 4 . 6 9 7 , 9 4 4 
M e t a c o l l o i d a l s t a t e , 6 . 5 7 6 
M e t a d i p h o s p h o r i c a c i d , 8 . 9 4 8 
M o t a d i s u l p h u r i c a c i d , 1 0 . 3 6 0 , 4 4 4 
M e t a - e l e m e n t s , 5 . 4 9 5 
M e t a f e r r i c a c i d , 1 3 . 9 0 5 

o x i d e , 1 3 . 8 3 1 
M o t a f e r r i t e s , 1 3 . 9()5 
M e t a h e u l a n d i t e , 6 . 7 5 5 , 7 5 7 
M o t a h e w e t t i t e , 9 . 77O 
M e t a h e w i t t i t e , 9 . 7 1 5 
M e t a h y p o p h o s p h o r i c a c i d , 8 . 9 2 8 
M o t a i n d a t e s , 5 . 3 9 8 
M e t a i n d i c a c i d , 5 . 3 9 8 
M e t a i o d i c a c i d , 2 . 3 2 2 , 3 2 4 
M e t a l , 1 . 2 4 8 

a n i m i n e a , 8 . 2 4 3 ; 1 4 . 69O 
- - U l o m s t r a n d a n d J o r g e n s e n ' s 

t h e o r y , 1 4 . 69O 
W e r n e r ' s c o - o r d i n a t i o n t h e o r y , 1 4 . 

69O 
W e r n e r ' s n u c l e u s t h e o r y , 1 4 . 6 9 0 

— a m m o n i a b a s e s , 1 4 . 6 8 8 
—— a m m o n i a s , 8 . 2 4 3 

a n t i f r i c t i o n , 4 . 6 7 1 
B a s e 3 5 8 , 3 . 5 2 5 

— c a r b o n y l s , 5 . 95O 
- -— f o u n d r y , 4 . 6 7 1 

n o b l e , 3 . 5 2 5 
of s a l t , 2 . 4 2 1 
w h i t e , 3 . 2 5 

M e t a l a n t h a n a t e s , 5 . 6 2 8 
M e t a l l o d e f o s f o r a t o , 1 2 . 7 0 9 
M e t a l l o g r a p h y , 1 2 . 7 9 1 

e t c h i n g , 1 2 . 7 9 1 
e l e c t r o l y t i c , 1 2 . 7 9 4 
p o l i s h , 1 2 . 7 9 1 

h e a t rel ief , 1 2 . 7 9 1 
t i n t i n g , 1 2 . 791 

- p o l i s h a t t a c k , 1 2 . 7 9 1 
e t c h i n g , 1 2 . 7 9 1 

M e t a l l o i d s , 1 , 2 4 8 , 2 5 0 
M e t a l l o r u m r e x , 3 . 50O 
M e t a l l u m p r o b l o m a t i c u m , 1 1 . 1 

r e x , 3 . 2 9 7 
M o t a l o n c h i d i t e , 1 4 . 2 0 0 
M e t a l s b a s e , 1 . 2 4 8 

c e l l u l a r s t r u c t u r e , Q u i n c k e ' s t h e o r y , 1 . 
6 0 3 
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Metals , influence of p lanets on , 1. 3 , 21 
noble , 1. 248 
perfect , 1. 248 
permeabi l i ty of hydrogen , 1. 304 
poros i ty , 13. 423 
sacrificial, 1. 1025 
semi- , 1. 240 
solubi l i ty in potas . cyan ide , 3 . 5OO 
transmutat ion , 1. 49 

Metaluteotungst ic acid, 1 1 . 77O 
Metamagnet ic a l loys , 18. 245 
Metamerism, 5. 122 
Metamolybdic ac id , 11. 545 
Metanatrol i te , 6. 654 
Metant imonic acid, 9. 442 
Metant imonious acid, 9. 420 
Metapercolumbic acid, 9. 869 
Metaperiodic acid , 2 . 386 
Metaperowski te , 7. 63 
Metapertantal ic ac id , 9. 913 
Metaphosphimic acid, 8. 716 
Metaphosphoric acid, 8. 948, 977 

hydrat ion , 8. 979 
properties , chemical , 8. 981 

physical , 8. 978 
Metaphosphorous acid, 8. 921 
Metaphosphoryl chloride, 8. 1019, 1028 
Metaplat in ic acid, 16. 244 
Metaplumbic acid, 7. 685 
Metargon, 7. 890 
Metarossi te , 9. 769 
Metarsenic acid, 9. 140 
Metarsenious acid, 9. 102 
Metascoleci te , 6. 750 
Metasericite , 6. 606 
Metasi l icalosodalite , 6. 583 
Metasil icic acid, 6. 293 , 294 

acids , 6. 308 
Motastable equi l ibrium, 1. 715 

s ta tes , 1. 454 
Metastannic acid, 7. 406 
Metast ibni te , 9. 343 
Metasulfamidique acide, 8. 670 
Metasulfazi l ique acide, 8. 67O 
Metasulpharsenatosulphomoly bdates , 9. 

322 
Metasulpharsenic acid, 9. 315 
Metasulpharsenious acid, 9. 289 
Metasu lphatoplumbic acid, 7. 823 
Metasulphennearsenious acid, 9. 289 
Metasu lphoant imonious ac id , 9. 532 
Metasu lphoctoant imonious acid, 9. 532 
Metasulphoctarsenious acid, 9. 289 
Metasulphootodecarsenious acid, 9 . 289 
Metasulphosi l ic ic ac id , 6. 987 
Metasulphotetrarsenious ac id , 9. 289 
Metasulphotr iarsenious ac id , 9. 289 
Metasulphoxyl ic acid , 10. 165 
Metasulphuric acid , 10. 357 
Metasulphurous acid, 10. 238 
Metatanta l ic acid, 9. 898 
Metatel luric acid , 11 . 83 , 87, 88 
Metathiocarbonic acid, 6. 119 
Metathoric acid, 7. 224 
Metatetrarsenious acid, 9. 117 
Metat i tanic acid , 7. 4O 
Metatorbernite I , 12 . 134 

I I , 12 . 134 
M e t a t u n g s t a t e s , 11 . 773, 821 
Metatungs t i c ac id , 1 1 . 764, 768 

I N D E X 
Meta-uranocircite , 12 . 136 
M e t a u x malades , 3 . 76 
Metavanadic acid, 9. 753 
Metavaux i t e , 12- 550 ; 14. 396 
Metavol t ine , 12 . 530 ; 14 . 328 , 341 
a-metavol t ine , 14. 342 
^-metavol t ine , 14. 342 
Metax i te , 6. 423 
Meta-zirconates , 7. 134 
Meta-zirconic acid, 7. 129, 134, 148 
Meteoric iron, 12 . 523 ; 15. 26O 

cubic , 15. 261 
octahedral , 15. 261 

Methanides , 5 . 846 
Methoxyporthodis i l i cate (hexa) , 6. 310 
M e t h o x y p h e n y l a m m o n i u m bromoplat inate , 

16. 375 
Methy l alcohol a n d hydrogen , 1. 303 

amidosulphonate , 8. 641 
chloride a n d CO 8 , 6. 32 
cyanide , 15 . 576 
hypophosphate , 8. 932 
orthosi l icate , 6. 309 
silicic ac id , 6. 309 
s tannic bromide , 7. 455 

chloride, 7. 446 
iodide, 7. 4 6 3 

s tannonic acid, 7. 41O 
sulphimide , 8. 664 
su lphone , 10. 162 
su lphoxide , 10. 161 
th io lcarbamate , 6. 132 
th ioncarbamate , 6. 132 
xanth ic acid, 6. 12O 

(di )methyl su lphamide , 8. 663 
sulphinate , 8. 634 

Methy lamine n i tra tob i smuthate , 9. 710 
t e trahydroxy laminote tramol y b d a t e , 

11 . 592 
uranyl phosphate , 12 . 132 

3 -methy l -2 -aminomethy l -4 -e thy lquino l ine 
chloroplat imte , 16. 274 

M e t h y l a m m o n i u m bromoiridate , 15. 776 
bromopal ladate , 15 . 678 
bromopentachlorosmate , 15- 724 
bromoperruthenite , 15. 538 
bromoruthenate , 15. 538 
bromosmate , 15. 722 
chloroiridate, 15 . 770 
chloropal ladate , 15 . 673 
chloroperruthenite , 15 . 532 
chlororuthenate , 15 . 534 
chlorosmate , 15. 719 
d ihydroxyte trachlororuthenate , 1 5 . 

536 
ferric fluorides, 14 . 7 
fluoferrate, 14. 8 
heptachloroferrate, 14. 1Ol 
heptachloroperrhodite , 15 . 578 
heptachloroperruthenite , 15. 533 
hexachloroperrhodite , 15 . 579 
h y d r o x y p e n t a b r o m o s m a t e , 15 . 724 
hydroxypentach lorosmate , 15 . 72O 
tetrachloroferrate, 14 . 1Ol 
tr ichlorotribromosmate, 15 . 724 
uranyl tetrachloride, 1 2 . 89 

Methylanil iniuxn bromopal ladi te , 15 . 677 
bromosmate , 15. 723 
chloropalladite , 15 . 67O 

Methylarsinic acid, 9 . 101 
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Methylbenzylani l in ium bromosmate , 15. 

723 
M e t h y l d i p h e n y l a m m o n i u m ehloropal ladite , 

15 . 67O 
Methy lene n i t ra tob i smuthate , 8. 272 
3 -methy lypyr id in ium bromoplat inate , 16 . 

376 
Meti l lkalk, 1 1 . 122 
Metil lure, 13 . 559 
Meto lhydroquinone , 13 . 615 
Meyerhofferite, 5 . 91 
Meyer's process vapour dens i ty , 1 . 1 8 5 
Meymaoi te , 11 . 764 
Miargyrite , 0. 343 , 539 
Mica, 6. 604 

baryta , 6. 607 
biaxial , 6. 606 
border, 6. 612 
bronzes , 6. 62O 
chlorite, 6. 622 
feather, 6. 613 
green, 12 . 1 
l ime, 6. 708 
l i thia, 6. 607 
manganese , 6. 608 
obl ique, 6. 606 
pearly, 6. 708 
potash , 6. 606, 607 
r ibbon, 6. 613 
ruled, 6. 613 
sericitic, 6. 47O 
soda, 6. 608 
uranium, 12 . 2 
uses , 6. 619 

— v a n a d i u m , 6. 836 
viridis , 12. 1 
water , 6. 606 

Micaceous iron ore, 11 . 485 ; 12 . 530 
Micanite , 6. 620 
Micaphil i te , 6. 458 
Micaphyl l i te , 6. 458 
Micarelle, 6. 619 
Micas , 5. 155 ; 6. 603 

brachydiagonal , 6. 613 
britt le , 6. 603 
macrodiagonal , 6. 613 

Michaelsomite , 7. IOO 
Michaelsonite , 5. 509 
Microbalance, 1. 184 
Microbromite , 8. 418 
Micrococeus nitrificaiis, 8. 357 
Microclase, 6. 664 
Microcline, 6. 662, 663 

a lbi te , 6. 664 
macroperthi te , 6. 663 
ol igoclase, 6. 664 
perth i te , 6. 663 

Microclines soda , 6. 669 
Microlepidolite , 6. 615 
Microlite , 5. 519 ; 7. 896 ; 9. 839 , 903 ; 12 . 6 
Microl i th, 3 . 623 
Microorganisms i n air, 8. 2 
Microperthite , 6. 663 

microcl ine, 6. 663 
Microscope polariz ing, 1. 608 
Microsommite , 6. 58O, 584 
Microstructure iron, 12 . 791 

s tee l , 1 2 . 791 
Microtine, 6. 693 
Microns, 1. 769 

Micro-weighing, 1. 184 
Miedziankite , 9. 296 
Miemite , 4 . 371 
Miersite, 8. 426 
Miesite , 7. 883 
Migration of ions , 1. 983 
Migsite , 14 . 329 
Milanite , 6. 495 
Milarite, 6. 746 
Milchquartz, 6. 138 
Mild alkali , 2 . 495 

alkal ies , 2 . 421 
purple s tone , 6. 468 

Milk, 13 . 615 
of l ime, 3 . 676 

sulphur, 10. 3O 
Millerito, 15. 5, 435 
Miller's s y s t e m , crystal no ta t ion , 1. 614 
Millibar, 1. 15O 
Millimol, 1. 392 
Millival, 1. 392 
Millon's base , 4 . 787, 792 

anhydr ide first, 4. 788 
second, 4 . 788 

chloride, 4. 867 
ni trate , 4. IOOO 
sa l t s of, 4 . 788 
su lphate , 4 . 979 

iodine s tuphate , 2 . 292 
Miloschite , 6. 865 
Mimetere, 9. 26O 
Mimetes i te , 7. 491 ; 9. 5, 26O 
Mimetic twinning , 1- 595 
Mimet i te , 2 . 15 ; 9. 260, 261 
Minargent, 15. 225 
Minasragrite, 9. 716, 823 
Minckin meta l , 15 . 225 
Mine d'ant imoino e n p lumes , 9. 577 

grise t enant argent , 9. 551 
d'argent blanche ant imonia le , 9. 404 
de b i s m u t h calciforme, 9. 646 

sulphureuse, 9. 684 
cobal t , 9. 76 

arseniale, 9. 76 
arsenicosulfureuso, 9. 308 
sulfureuse, 14. 757 

mercure cornee, 4. 798 
volat i le , 4. 798 

p l o m b , 5. 713 
noire, 5. 713 

waters , 13 . 611 
Minera ant imoni i p lumosa , 9. 546 

argenti a lba, 9. 291 
rubra pel lucida, 9. 294 

b lue , 1 1 . 745 
ferri a lba spathiformis , 14. 355 

attractoria, 13 . 731 
lacuotris , 13 . 885 
nigricans magnet i arnica, 13 . 731 
palustris , 18. 885 
subaquosa , 13 . 885 

fuliginea, 12 . 14O 
p lumbi rubra. 11 . 122, 29O 

viridis , 9. 26O 
Mineral alkal i , 2 . 42O 

de Coromandel , 6. 831 
green, 8. 27O ; 9. 122 
lac, 11 . 29O 
turbite , 4 . 964 
turpeth , 4. 964, 972 
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M i n e r a l y e l l o w , 7 . 7 4 2 
M i n e r a l i s rnohr , 4 . 9 4 3 
M i n e r a l s , formulae , 1 . 6 6 8 

o p e n i n g u p , 5- 5 4 5 
s y n t h e s i s , 6 . 3 1 3 

M i n e r v i t e , 5 . 1 5 5 , 3 6 2 ; 8 . 7 3 3 
M i n e s d ' a n t i m o i n o a u x p l u m e s , 9 . 5 4 6 
M i n e t t e , 1 2 . 5 3 0 
M i n g u e t i t e , 6 . 6 2 4 ; 1 2 . 53O 
M i n i n g g o l d h y d r a u l i c , 3 . 4 9 6 

p l a c e r , 3 . 4 9 6 
reef, 3 . 4 9 7 
v e i n , 3 . 4 9 7 

M i n i u m , 4 . 9 4 2 ; 7 . 6 7 2 , 6 7 3 
n a t i v u m , 7 . 6 7 3 

M i r a b i l i t e , 2 . 6 5 6 
M i r i q u i d i t e , 7 . 4 9 1 ; 9 . 2 2 8 
M i s c h m e t a l l , 5 . 6 0 8 
M i s p i o k o l , 9 . 4 , 3 0 6 ; 1 2 . 5 3 0 
M i s p i k k o l , 9 . 3 0 6 
M i s t p i c k e l , 9 . 3 0 6 
M i s t s , c h e m i c a l , 1 0 . 4 0 1 
M i s y , 3 . 3 ; 1 4 . 2 4 3 , 3 2 9 
M i s y l i t e , 1 4 . 3 2 9 
M i t c h e l l i t e , 1 1 . 2 0 1 
M i t i s g r e e n , 9 . 1 2 2 
M i t s c h o r l i o h ' s l a w i s o m o r p h i s m , 1 . 6 5 2 

s a l t , 4 . 7 8 8 , 1 0 0 0 
M i x e d c r y s t a l s , 1 . 6 5 8 

_ formulae , 1 . 6 6 8 , 6 7 0 
— Trus ter ' s r u l e , 1 . 66O 

l a w of, 1 . 6 5 8 
— R e t g e r ' s c o l o u r t e s t , 1 . 6 5 9 
_____ i a w , i . 6 5 9 

e l e m e n t s , 4 . 1 5 8 
M i x e r m e t a l , 1 2 . 7 0 8 
M i x i n g l i m i t , 1 . 6 6 5 
M i x i t e , 9 . 5 , 1 9 8 , 5 8 9 
M i x t u r e , e u t o c t i c , 1 . 5 1 7 

l a w a n d r e f r a c t i v o i n d e x , 1 . 6 7 8 
M i x t u r e s , 1 . 8 5 

l a w oft 1 . 8 8 
M i z o n i t e , 6 . 7 6 3 
M i z z o n i t e , 6 . 7 6 3 
M o h i u s ' p r o c e s s g o l d r e f i n i n g , 3 . 5 0 8 
M o c h a s t o n e , 6 . 1 3 9 
M o c k l e a d , 1 1 . 6 7 3 

s i l v e r , 4 . 4 0 0 
M o d d o r i t e , 1 4 . 75O 
M o d e l s , m o l e c u l a r , 1 . 7 8 3 
M o d e r e r z , 1 3 . 8 8 6 
M o d u h i s b u l k , 1 . 8 2 0 

of e l a s t i c i t y , 1 . 8 2 0 
s h e e r , 1 . 82O 
Y o u n g ' s , 1 . 82O 

M o d u l v a r , 1 5 . 2 5 7 
M o e b i u s ' e l e c t r o l y t i c p r o c e s s s i l v e r , 3 . 3 0 8 
M o h a w k i t e , 3 . 7 ; 9 . 6 2 , 6 3 ; 1 4 . 4 2 4 
M o h s i n o , 9 . 7 3 
M o h s i t e , 7 - 5 7 
M o i s s a n i t e , 1 2 . 5 2 8 
M o i s t s a l t , 1 8 . 6 1 6 
M o i s t u r e , e f f e c t o n c a t a l y s i s , 1 . 4 8 7 

i n a i r , 8 . 9 
M o I , 1 . 3 9 2 
M o l a r w e i g h t , 1 . 1 7 6 
M o l e c u l a r a s y m m e t r y , 1 4 . 6 5 7 

a t t r a c t i o n , 1 . 7 5 5 , 8 2 2 , 8 4 1 
g a s e s , 1 . 8 6 5 

c o m p l e x i t y a n d c r y s t a l f o r m , 1 . 6 2 2 

M o l e c u l a r c o m p o u n d s , 4 . 1 9 5 
c o - v o l u m e , 1 . 2 3 9 , 7 5 5 
d i s p e r s o i d s , 1 . 7 7 3 
h e a t , see S e a t , m o l e c u l a r 
m a g n i t u d e s , 1 . 7 6 6 
m o d e l s , 1 . 7 8 3 
m o t i o n , s o u r c e of, 1 . 7 8 5 
s t r u c t u r e m a t t e r , 1 . 74O 
v o l u m e , a f f i n i t y a n d , 1 . 2 3 3 

c h e m i c a l a c t i v i t y a n d , 1 . 2 3 7 
c o m p r e s s i b i l i t y a n d , 1 . 2 3 4 
d e n s i t y a n d , 1 . 2 3 4 

v o l u m e s , 1 . 1 7 6 , 1 9 5 , 2 2 8 
a n d a t o m i c - w e i g h t s , 1 . 7 6 3 

m o l e c u l a r w e i g h t s , 1 . 7 6 3 
T r a u b e ' s t h e o r y , 1 . 2 3 3 

w e i g h t , 1 . 2 0 2 
a n d b o i l i n g p o i n t , 1 . 5 6 1 

c r i t i c a l c o n s t a n t s , 1 . 7 6 2 
f r e e z i n g p o i n t , 1 . 5 6 5 
s o l u b i l i t y , 1 . 5 6 8 
v a p o u r p r e s s u r e , 1 . 5 4 8 

of c o l l o i d s , 1 . 7 7 3 
w e i g h t s , a b n o r m a l , 1 . 5 6 9 

a n d m o l e c u l a r v o l u m e s , 1 . 7 6 3 
v o l u m e s , 1 . 2Ol 

r a t i o of t w o s p e c i f i c h e a t s a n d , 1 . 
7 8 8 

M o l e c u l e , e l e c t r i c c h a r g e s "within, 4 . 1 8 8 
M o l e c u l e s , 1 . 1 7 4 , 7 4 0 

a c t i v a t i o n , 1 6 . 1 5 3 
a r e a l l a l i k e ?, 1 . 3 4 2 
a v e r a g e d i a m e t e r , 1 . 7 5 2 , 7 5 5 
c o l l i s i o n f r e q u e n c y , 1 . 7 5 1 

— e l e m e n t a i r e s , 1 . 1 7 3 
f i e ld o f f o r c e , 4 . 1 8 7 
f r e e p a t h , 1 . 7 4 8 
i n t e g r a n t e s , 1 . 1 7 3 

—— -- k i n e t i c t h e o r y , 1 . 7 6 5 
n o n p o l a r i z e d , 4 . 1 8 7 
n u m b e r p e r c . c , 1 . 7 5 3 
p o l a r , 4 . 1 8 7 
p o l a r i z e d , 4 . 1 8 7 
s p e c i f i c h e a t , 1 . 8 3 2 
v e l o c i t y of, 1 . 7 4 4 
v i b r a t i o n f r e q u e n c y , 1 . 8 2 8 
w e i g h t s of, 1 . 1 7 4 
w i t h m u l t i p l e c h a r g e s , 4 . 5O 

M o l o n g r a a f f i t e , 6 . 8 4 3 ; 7 . 3 
M o l i s i t e , 1 4 . 4O 
M o l l i t o , 5 . 37O 
M o l t r a m i t o , 7 . 4 9 1 
M o l y b d a n , 1 1 . 4 8 5 
M o l y b d a m a , 5 . 7 1 3 ; 7 . 6 3 8 
M o l y b d a n d i c h l o r i d , 1 1 . 6 1 9 
M o l y b d a n g l a n z , 1 1 . 4 8 5 

e d l e r , 1 1 . 1 1 4 
M o l y b d a e n i t e , 7 . 8 9 7 
M o l y b d a n o c k e r , 1 1 . 5 3 5 
M o l y b d a n t e t r a c h l o r i d , 1 1 . 6 2 4 
M o l y b d a e n u m t r i t u r a c o e r u l e s c e n t o , 1 1 . 4 8 4 
M o l y b d a n s i l b e r , 1 1 . 6 0 
M o l y b d a n y l c h l o r i d e , 1 1 . 6 2 7 
M o l y b d a t e s h i g h e r , 1 1 . 5 9 9 

h y p e r a c i d , 1 1 . 6 0 5 
n o r m a l , 1 1 . 5 5 1 

M o l y b d a t o - i o d i c a c i d , 2 . 3 6 3 
M o l y b d a t o - p e r i o d a t e s , 2 . 4 0 6 , 4 1 7 
M o l y b d a t o p e r m a n g a n a t e s , 1 2 . 3 3 6 
M o l y b d a t o p o t a s h - s o d a l i t e , 6 . 6 8 3 



M o l y b d a t o - B o d a l i t e , 6 . 5 8 3 , 8 7 1 
M o l y b d a t o s u l p h i t e s , 1 0 . 3 0 7 
M o I y b d a t o v a n a d a t e s , 9 . 78O 
M o l y f o d e n a m e m b r a n a c e a n i t o n s , 1 1 . 4 8 4 

p e n t i t a t r i n i t r i d e , 8 . 1 2 9 
t e x t u r a g r a n u l a t a , 1 1 . 4 8 4 

m i c a c o a , 1 1 . 4 8 4 
M o l y b d o n a t e d l e a d o r e , 1 1 . 5 6 6 
M o l y b d e n i t e , 1 1 . 4 8 5 , 4 8 8 , 64O 
M o l y b d e n o f e r r i t e , 1 3 . 62O 
M o l y b d e n u m , 1 1 . 4 8 4 , 4 8 5 

a l c o h o l o t e t r a c h l o r o d i n i t r a t e , 1 1 . 6 5 9 
a l l o y s , 1 1 . 5 2 4 
a l u m i n i d e , 1 1 . 5 2 3 
a l u m i n i u m a l l o y s , 1 1 . 5 2 3 

c h r o m i u m - i r o n a l l o y s , 1 3 . 6 2 6 
c o b a l t a l l o y s , 1 4 . 5 4 1 

a m a l g a m s , 1 1 . 5 2 3 
a m i d o d i p o t a s s i m i d e , 8 . 2 6 7 
a m i d o d i s o d i m i d o , 8 . 2 6 7 
a m m o n i u m a m m i n o p e n t a c h l o r i d e , 1 1 . 

6 2 2 
c h l o r i d e , 1 1 . 6 2 9 

~- d i o x y t e t r a c h l o r i d e , 1 1 . 6 3 2 
_ — e n n e a f l u o r i d e , 1 1 . 6 1 0 

h e m i p e n t o x i d e , 1 1 . 5 3 2 
- h e p t a c h l o r i d o , 1 1 . 6 2 1 

— h o x a c h l o r i d e , 1 1 . 6 2 1 
o x y p e n t a b r o m i d e , 1 1 . 6 3 7 
p e n t a b r o m i d o , 1 1 . 6 3 5 
p e n t a c h l o r i d e , 1 1 . 6 2 1 
t e t r a c h l o r o t e t r a b r o m i d e , 1 1 . 6 4 O 
t e t r a c h l o r o t e t r a i o d i d o , 1 1 . 64O 
t e t r a d e c a c h l o r i d e , 1 1 . 6 2 3 
t e t r a f l u o r i d e , 1 1 . 6 0 9 
t r i o x y t e t r a d e c a f l u o r i d e , 1 1 . 6 1 1 
t u n g s t a t e , 1 1 . 7 9 6 

a t o m i c d i s r u p t i o n , 1 1 . 5 2 1 
n u m b e r , 1 1 . 5 2 1 
w e i g h t , 1 1 . 52O 

b a r i u m h e m i p e n t o x i d e , 1 1 . 5 3 2 
— b i s h y d r o a i ' s e n a t e , 9 . 2 0 5 

b i s m u t h a l l o y s , 9 . 6 3 9 
b l u e ( n a t u r a l ) , 1 1 . 5 3 0 
b o r i d e , 5 . 2 9 
b r o m i d e s , 1 1 . 6 3 4 
c a d m i u m a l l o y s , 1 1 . 5 2 3 
c a e s i u m d i o x y t e t r a c h l o r i d e , 1 1 . 6 3 2 

— d i o x y t r i c h l o r i d e , 1 1 . 6 3 2 
h e x a c h l o r i d o , 1 1 . 6 2 2 
p e n t a b r o m i d e , 1 1 . 6 3 5 
p e n t a c h l o r i d e , 1 1 . 6 2 2 

c a l c i u m o x y t e t r a b r o m i d e , 1 1 . 6 3 8 
c a r b i d e , 5 . 8 8 8 
c a r b o n a t e , 1 1 . 6 5 9 
c a r b o n a t e s , 1 1 . 6 5 9 
e a r b o n y l , 5 . 9 5 2 
c h l o r i d e s , 1 1 . 6 1 6 
c h r o m a t e , 1 1 . 3 0 7 
c h r o m i u m a l l o y s , 1 1 . 5 2 4 

c o b a l t a l l o y s , 1 4 . 5 4 1 , 5 4 3 
c a r b i d e , 1 3 . 62O 
i r o n a l l o y s , 1 3 . 6 2 6 
n i c k e l a l l o y s , 1 5 . 2 4 8 

s t e e l s , 1 5 . 33O 
c o b a l t a l l o y s , 1 4 . 5 4 0 

i r o n a l l o y s , 1 4 . 5 5 4 
m a n g a n e s e a l l o y s , 1 4 . 5 4 4 
n i c k e l a l l o y s , 1 5 . 3 3 8 

c o l l o i d a l , 1 1 . 4 9 7 
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M o l y b d e n u m c o p p e r a l l o y s , 1 1 . 5 3 2 
c o b a l t a l l o y s , 1 4 . 54O 
i r o n a l l o y s , 1 3 . 6 2 6 
p e n t a f l u o m o l y b d a t e , 1 1 . 6 1 1 

— d e c a m m i n o t r i a m i d o t r i c h l o r i d o , 8 . 2 6 7 
— d i a l u m i n i d e , 1 1 . 5 2 3 
— d i b r o m i d e , 1 1 . 6 3 4 
— d i c h l o r i d e , 1 1 . 6 1 6 
— d i c h l o r o t e t r a b r o m i d o , 1 1 . 6 3 9 
— d i c h r o m a t e , 1 1 . 3 4 3 
— d i f l u o t e t r a b r o m i d e , 1 1 . 6 3 9 
— d i h y d r o x y t e t r a b r o m i d o , 1 1 . 6 3 5 

d i h y d r a t e , 1 1 . 6 3 5 
o c t o h y d r a t e , 1 1 . 6 3 5 

— d i h y d r o x y t e t r a c h l o r i d e , 1 1 . 6 3 3 
o c t o h y d r a t e , 1 1 . 6 3 3 

d i i o d i d e , 1 1 . 6 3 9 
d i m a n g a n e s i d e , 1 2 . 2 1 7 
d i m e r c u r i d e , 1 1 . 5 2 3 
d i o x i d e , 1 1 . 5 2 6 

h e m i h e p t a d e c a h y d r a t e , 1 1 . 5 2 8 
m o n o h y d r a t o , 1 1 . 5 2 8 

— t r i h y d r a t o , 1 1 . 5 2 8 
- d i o x y d i b r o m i d e , 1 1 . 6 3 8 

d i o x y d i c h l o r i d e , 1 1 . 6 3 1 
d i o x y d i f l u o r i d o , 1 1 . 6 1 2 

— — d i o x y s u l p h a t o , 1 1 . 6 5 8 
d i o x y s u l p h i d e , 1 1 . 6 5 4 
d i p h o s p h o t o t r a d e c a c h l o r i d e , 8 . 1Ol 7 ; 

1 1 . 6 3 2 
d i s e l e n i d e , 1 0 . 7 9 7 

- - - - - d i s i l i c i d e , 6 . 1 9 2 
— d i s u l p h a t c , 1 1 . 6 5 7 

d i s u l p h i d e , 1 1 . 6 4 0 
d i t e l l u r i d e , 1 1 . 6 3 

— — d u c t i l e , 1 1 . 4 9 7 
- — — e l e c t r o n i c s t r u c t u r e , 1 1 . 5 2 1 
— e n n e a c h l o r o c t o s u l p h i d e . 1 1 . 6/>6 
——— o n n o a m e r e v i r i d e , 1 1 . 5 2 3 

e x t r a c t i o n , 1 1 . 4 9 2 
fluochloride, 1 1 . 6 3 9 
fluorides, 1 1 . 6 0 9 
fluosilicate, 6 . 9 5 6 
g o l d a l l o y s , 1 1 . 5 2 2 
h a l i d e s m i x e d , 1 1 . 6 3 9 
h e m i e a r b i d e , 5 . 8 8 8 

- — h e r n i m a n g a n e s i d e , 1 2 . 2 1 8 
h e m i p e n t a s e l e n i d e , 1 0 . 7 9 7 
h e m i p e n t o x i d e , 1 1 . 5 3 1 

h o m i t r i h y d r a t o , 1 1 . 5 3 1 
t r i h y d r a t o , 1 1 . 5 3 1 

h e r n i t r i r n e r e u r i d e , 1 1 . 5 2 3 
h e m i t r i o x i d e , 1 1 . 5 2 5 
h e m i t r i s e l e n i d e , 1 0 . 7 9 7 
h o m i t r i s i l i c i d o , 6 . 192 
h e m i t r i s u l p h i d e , 1 1 . 64O 
h e p t a l u m i n i d e , 1 1 . 5 2 3 
h o p t a m o l y b d a t e , 1 1 . 5 7 1 
h e x a c h l o r i d o , 1 1 . 6 2 6 
h e x a f l u o r i d e , 1 1 . 6 K ) 
h e x a m a n g a n e s i d e , 1 2 . 2 1 7 
h i s t o r y , 1 1 . 4 8 4 
h y d r i d e , 1 1 . 5 1 2 
h y d r o x y p e n t a c h l o r i d e , 1 1 . 6 1 8 
h y d r o x y t e t r a b r o m i d e , 1 1 . 6 3 6 
h y d r o x y t o t r a c h l o r o b r o m i d e , 1 1 . 64O 
i c o s i t a l u m i n i d e , 1 1 . 5 2 3 
i m i d o n i t r i d e , 8 . 2 6 7 
i n t e r m e t a l l i c c o m p o u n d s , 1 1 . 5 2 4 
i o d i d e s , 1 1 . 6 3 9 
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Molybdenum iron alloy, 13 . 617 
— carbide, 13. 619 

tritacarbide, 13. 620 
v a n a d i u m al loys , 18. 626 

isobutylalcosol , 11. 497 
load al loys , 11 . 523 
l i th ium dioxydibromide, 11 . 638 

oxytetrabromide , 11 . 638 
magnesi i , 12. 14O 
magnes ium al loys , 11 . 523 
manganese a l loys , 12 . 217 

iron a l loys , 13. 668 
nickel a l loys , 13 . 33O 

manganes ide , 12. 217 
molybdate , 11 . 571 
monoxide , 11 . 525 
nickel a l loys , 15. 245 

a lumin ium al loys , 15 . 247 
chromium al loys , 15. 248 

iron-copper al loys , 15. 330 
s tee ls , 15 . 329 

copper al loys , 15. 247 
tanta lum al loys , 15. 247 

d i o x y tetrafluoride, 15. 406 
si l icon al loys , 15. 247 

_ steels , 15. 328 
t in al loys, 15. 248 

ni trate , 11 . 659 
nitrates , 11 . 659 
nitride, 8. 128 
nitrogen tetrasulphopentachloride, 11 . 

625 
occurrence, 11 . 486 
oxides , 11 . 525 
oxybromides , 11 . 634 
o x y chlorides, 11 . 627 
oxydihydroxydichlor ide , 11 . 633 
oxyfluorides, 11 . 610 
oxyhydroxyd ibromide , 1 1 . 636 
o x y h y d r o x y trichloride, 11 . 633 
oxyhypophosph i te , 8. 887 
oxytetrachloride , 11 . 632, 634 
oxytetrafluoride, 11 . 611 
oxytrifluoride, 11 . 611 
pal ladium al loys , 15. 65O 
pentachloride, 11 . 624 
pentafluoride, 11 , 61O 
pentasulphide , 11 . 647 

hemitr isulphohydrate , 11 . 647 
tr ihydrate , 11 . 647 

penti tatetranitr ide, 8. 129 
pent i te tradecaoxide , 11 . 532 

hexahydrate , 1 1 . 532 
pentoxyoctochlor ide , 1 1 . 632 
pormanganites , 12. 28O 
persulphates , 11 . 658 
phosphates , 11 . 659 
phosphide, 8. 850 
phosphodecachloride, 8. 1017 
phosphorus decachloride, 11 . 625 
phosphoryl hexachloride, 8. 1026 

octochloride, 1 1 . 625 
plat inates , 16. 248 
p l a t i n u m al loys , 16. 216 

nickel-cobalt-chromium al loy, 16. 
220 

p o t a s s i u m dichloride, 11 . 628 
dioxytetrachloride, 1 1 . 632 
dioxytrichloride, 1 1 . 632 
enneafluoride, 11 . 6IO 

Molybdenum potass ium hexabromide , 1 1 . 
635 

hexachloride, 11 . 621 
dihydrate , 11 . 622 

pentabromide , 11 . 635 
pentachloride, 1 1 . 622 
tetrachlorotetrabromide, 11 . 640 
tetrachlorotetraiodide, 1 1 . 64O 
tetrafluoride, 11 . 610 
tr ioxytetradecanuoride , 1 1 . 611 

preparation of meta l , 11 . 494 
propert ies , chemical , 1 1 . 512 

phys ical , 11 . 499 
pyr id in ium oxypentabromide , 11 . 637 

oxyte trabromide , 11 . 638 
qua terdihydroar senate , 9. 205 
quinol in ium oxypentabromide , 1 1 . 637 

oxyte trabromide , 1 1 . 638 
reactions of analyt ica l interest , 11 . 516 
rubidium d i o x y tetrachloride, 11 . 632 

dioxytrichloride, 11 . 632 
— hexachloride, 1 1 . 622 

pentabromide , 1 1 . 635 
pentachloride, 11 . 622 

sesquioxide , 11 . 525 
— si l icate , 6. 866 

si lver a l loys , 11 . 522 
s o d i u m al loys , 11 . 522 

hemipentox ide , 11 . 532 
tetrafluoride, 11 . 610 

solubi l i ty of hydrogen, 1. 306 
steel , 12. 752 
sulpharsenite , 9. 301 
su lphates , 11 . 656 
sulphide colloidal, 11 . 641 
sulphides , 11 . 640 
su lphoant imoni te , 9. 555 
t a n t a l u m al loys , 1 1 . 524 

nickel a l loys , 15. 248 
tetrabromide, 11 . 635 
te trabromochromate , 11 . 307 
tetrabromodi iodide , 11 . 64O 
tetrachloride, 11 . 623 
tetrachlorodiaquodichloride, 11 . 618 
tetrachlorodibromide, 11 . 639 

hexahydrate , 11 . 639 
tr ihydrate , 1 1 . 639 

tetrachlorodiiodide, 11 . 64O 
hexahydrate , 11 . 64O 
tr ihydrate , 11 . 64O 

tetrachlorodinitrate , 11 . 609 
tetrafluoride, 11 . 610 
te trahydroxide colloidal, 1 1 . 528 

-—— tetraiodide, 11 . 639 
tetraluminide , 11. 523 
te tramanganes ide , 12 . 217 
tetrasulphide, 11 . 648 
te trathionate , 10. 617, 619 
tetr i ta luminide , 11 . 523 

•—— tetroxyhydroxychlor ide , 11 . 631 
— thal l ium al loys , 1 1 . 523 

thal lous oxypentaf luomolybdate , 1 1 . 
611 

th iosulphate , 10. 555 
t i n a l loys , 11 . 523 
t i tan ium-tungsten a l loys , 1 1 . 744 
triamidotrichloride, 8. 267 
tr iamminotrioxide , 8. 267 
tribromide, 11 . 635 
trichloride, 11 . 619 



Molybdenum trinuoride, 1 1 . 609 
tr ihydroxide , 11 . 525 

colloidal, 11 . 525 
tr ihydroxytr ibromide, 11 . 638 
tr imolybdate , 11 . 571 
tr ioxide, 11 . 535 
tr ioxybishydrochloride , 1 1 . 633 
t r ioxy heptachloride, 11 . 632 
tr ioxyhexachlor ide , 1 1 . 632 
t r ioxy su lphate , 11 . 657 
tr ioxytetrabromide , 11 . 638 
tr ioxytetrachloride , 11 . 633 
trioxytetrafluoride, 11 . 611 
triselenide, 10. 797 
tr isulphate , 11 . 658 
tr isulphide, H . 647 
tritadinitride, 8. 129 
tr i ta luminide, 11 . 523 
tr i thionate , 10. 607 
tr i toctox ide , 11 . 529 

colloidal, 11 . 530 
tungs ta te , 11 . 796 
tungsten, chromium cobalt a l loys , 14 

543 
iron al loys , 12. 643 

uranium al loys , 12. 38 
uses , 11 . 518 
valency , 11 . 520 
v a n a d i u m al loys , 11 . 524 

.—__ chromium-iron a l loys , 13 . 626 
nickel a l loys , 15. 248 

zinc a l loys , 11 . 523 
oxypenta f luomolybdate , 11 . 61 1 

Molybdeny l a m m o n i u m pentabromide , 11 
637 

pentachloride, 11 . 629 
bromide, 11 . 636 
caesium pentabromide , 11 . 637 
cobalt ic hexamminof luoride , 14 . 6IO 
dihydroxydichlor ide , 11 . 633 
h y d r o x y trichloride, 11 . 633 
m a g n e s i u m pentabromide , 1 1 . 638 
m o l y b d a t e , 11 . 571 
paramolybdate , 11 . 571 
phosphate , 11 . 659 
p o t a s s i u m pentabromide , 11 . 637 

pentachloride, 11 . 63O 
tetrabromide, 11 . 638 

pyridine pentachloride, 11 . 631 
rubidium pentabromide , 11 . 637 

pentachloride, 1 1 . 63O 
sulphate , 11 . 658 
tribromide, 11 . 637 
trichloride, 11 . 629 
t r i m e t h y l a m m o n i u m tetrachloride, 11 
631 

Molybdic ac id colloidal, 11 . 543 , 545 
monohydrate , 11 . 545 

a-, 11 . 545 
0.t i i . 545 

soluble , 1 1 . 545 a lu m s , 1 1 . 572 
borate , 5 . 108 
bromide, 1 1 . 636 
chloride, 1 1 . 619 
hydrox ide , 1 1 . 526 
m e t a p h o s p h a t e , 1 1 . 659 
ochre, 1 1 . 488 , 535 
ox ide , 11 . 525 
s o d i u m pyrophosphate , 11 . 671 

I N D E X 639 

Molybdic sulpharsenate , 0. 322 
su lphate , 11 . 656 
sulphide, 11 . 64O 

Molybdin , 11 . 535 
Molybdi te , 1 1 . 488, 535 
Molybdi t i s , 7. 638 
Molybdoana, 7. 780, 781 
Molybdomeni te , 10 . 694, 833 
Molybdophyl l i te , 6. 888 ; 7. 491 
Molybdosic a m m o n i u m sulphate , 11 . 657 

arsenate , 9. 205 
hypophosph i t e , 8 . 888 
phosphate , 11 . 671 
po tas s ium sulphate , 11 . 657 
su lphate , 11 . 657 

Molybdous amminobromide , 11 . 635 
a m m o n i u m heptachloride, 11 . 619 

octochloride, 11 . 618 
borate , 5. 107 
bromide, 1 1 . 634 
chloride, 11 . 616 
diamminochloride , 11 . 617 
——— homionneahydrate , 11 . 617 

hexahydrate , 1 1 . 617 
monohydrate , 11 . 617 
tr ihydrate , 11 . 617 

diaquotetrachlorodihydroxide , 11 . 618 
diaquotetrachloroxide , 11 . 618 
hydrox ide , 1 1 . 525 
iodide, 11 . 639 
ox ide , 11 . 525 
po tas s ium heptachloride, 11 . 619 

octochloride, 11 . 618 
— tetrabromosulphate , 11 . 658 

Molybdyl decammmotriamidotr ichlor ide , 8. 
267 

d iamide , 8. 267 
pentamide , 8. 267 
tr i imide, 8. 267 

Molybdyldibromide , 11 . 637 
Molys i te , 2 . 15 ; 12 . 530 ; 14. 4O 
Monacito , 5 . 523 
Monad, 1. 224 
Monads , 1. 35 , 111, 206 
Monamidodiphosphoric acids , 8. 710, 712 
Monamidophosphoric acid, 8. 705 
Monazite , 5. 523 ; 7. IOO, 896 ; 8. 733 ; 12 . 6. 

sand, 7. 185 
Monazi to id , 5 . 523 
Mondste in , 6. 663 
Monet i te , 8. 88O, 881 ; 8. 733 
Monel meta l , 15. 1 79 
Monheimite , 4 . 408 ; 14. 359 
Monimidotetramidotetraphosphoric acid , 8. 

715 
Monimol i te , 9. 343 , 458 ; 12 . 15O 
Monium, 5. 501 
Monoborane, 5. 36 
Monobromosi lane, 6. 979 
Monocalc ium phosphate , 3 . 886 
Monochlorobisethylthiolacetoplat inous acid, 

16. 276 
Monochlorosi lane, 6. 960, 97O 
Monochromates , 11 . 240 
Monoclinic s y s t e m , 1. 621 
Monoethy l phosphate , 8. 966 
Monofluo-orthophosphoric acid, 8. 998 
Monogermane, 7. 263 
Monometaphosphates , 8. 981 , 984 

a-, 8. 985 
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MonometaphoaphateB /3-, 8. 985 
Monomolybdates , 11 . 551 
Monoperchromates , 11. 357 
Monoperchromie acid, 11 . 361 
Monoperoxycarbonates , 6. 86 
Monoperoxydiearbonates , 6. 86 
Monoperstannio acid, 7. 4-13 
Monopertungst ic acid, 11 . 833 
Monopliane, 6. 761 
Monophosphamide, 8. 709 
Monoselenototrathiorric acid, 10. 925 
Monosilandiol, 6. 216 
Monosilane, 6. 216 
Monosilanic acid, 6. 216 
Monosilanol, 6. 216 
Monosil ieopropano, 6. 216 
Monosulj>hamTnonic acid, 8. 667 
Monothio-orthophosphoric acid, 8. 1068 
Monothiophosphoric acid, 8. 1062 
Monothiophosphorous acid, 8. 1062 
Monotropic al lotropy, 5. 723 
Monotungstates , 11 . 773 
Monouranates , 12. 61 
Monox, 6. 235 
Monoxodioxydisi loxarie , 6. 235 
Monradito, 6. 821 
Monrolito, 6. 456 
Montanin , 6. 945 
Montani te , 9. 589 ; 11 . 2, 97 
Montebrasite , 5. 155, 367 
Monticel l i te , 6. 385, 408 
Montmoril lonito, 6. 497 
Montroydito , 4. 697, 771 
Moonstone , 6. 662 
Moras terz, 13. 886 
Moravite , 6. 623 ; 12. 53O 
Mordant d'alumino, 5. 352 
Mordenito, 6. 575, 748 
Mooreite, 12. 423 

S-, 12. 423 
Morenosita, 15 . 454 
Morenosito, 15. 5, 454 
Moresnetito, 6. 442 ; 15. 9 
Morganite, 6. 803 
Morinite, 5. 367 
Mormorion, 6. 138 
Mornite, 6. 693 
Morocoehite , 9. 691 
Moronolite, 12 . 530 ; 14. 343 
Moroxito, 3 . 896 
Morphine bronwyplatinate, 16. 376 
Morphotropic series, 1. 654 
Morphotropy, 1. 655 
Mors meta l lorum, 4 . 797 
Mortar bodies , 6. 515 
Morvenite , 6. 766 
Mosaic gold , 4. 671 ; 7- 469 
Mosandra, 5. 502 
Mosandrite , 5. 513 ; 6. 844 ; 7. 3 , 1OO 
Mosesite , 4 . 697, 842 
Mossite , 9. 839, 909 ; 12. 53O 
Motion perpetual , 1. 50 
Motochemistry , 1. 227 
Mot t l ed jug iron, 12 . 596 
Mottramite , 9. 715, 778 
Mot us caloris, 1. 60 

ignis , 1. 60 
Moufet te atmospherique , 1. 68 
Mounta in b lue , 5 . 370 ; 6. 343 

butter , 14 . 299 

Mounta in cork, 6. 825 
green, 6. 343 ; 9. 122 
leather, 6. 825 
soap , 6. 498 

Mousse d e p lat ine , 16. 5O 
Mud, 8. 27 
Miillerin, 1 1 . 45 
Mullerine, 3 . 494 
Miillerite, 6. 907 ; 11 . 2 ; 12 . 530 
Muldan, 6. 663 
Mullanite , 7. 491 ; 9. 545 
Mnllicite, 14 . 590 
Mullite, 6. 454 
Multiple growth h y p o t h e s i s of e l ements , 4 . 

173 
Mult iva lent e l ements , 4 . 174 
Mundic , 12. 53O ; 14. 199 
Muntz meta l , 4 . 671 
Murate, 6. 896 
Murclisonite, 6. 663 
Muriacite, 3 . 761 
Muriate de rciercure des chirnistes, 4. 798 
Muriatic acid, 2 . 2O, 21 
Muromonite , 4. 206 ; 5. 509 
Muscovi te , 6. 603, 604, 606 

gold, 7. 469 
Muscovy glass , 6. 606 
Musenite , 14. 757 
Mushet steol, 13 . 634 
Musite , 5. 521 
Mussite , 5 . 521 ; 6. 409 
Muthmanni to , 11 . 2, 49 
Myel in , 6. 472 
Mysorine, 3 . 267, 269 
Mythological chemistry , 1. 2 

N 

Naak , 7. 277 
Nacr i te , 6. 477, 606 
Nadoleisenerz, IS . 877 
Nadelerz , 9. 693 
Nadori te , 7. 491 ; 9. 343 , 507 
Naeg i te , 6. 857 ; 7. 167 ; 12. 5 
Napchenkobo ld , 9. 2, 3 
Napfchenbobe l t , 9. 3 
Naga , 7. 277 
Nagiakorerz, 11 . 114 
Nagyager orz, 1 1 . 1 

silber, 11 . 45 
N a g y a g i t e , 3 . 494 ; 7. 491 ; 11 . 2, 114 
N a g y g i t e , 1 1 . 1, 5 
Nai l -head spar, 3 . 814 
Namaqual i to , 5. 154 
N a n t o k i t e , 2 . 15 ; 3 . 157 
Nantoqu i t e , 3 . 157 
N a p h t h y l a m i n e bromopal ladite , 15. 677 

hydrochloride, 11 . 831 
ct-naphthylamine chloropalladite, 15 . 67O 
/5-naphthylamine chloropalladite , 15 . 67O 
N a p h t h y l a m m o n i u m br omoplat inate ,16.375 
o - n a p h t h y l a m m o n i u m chlorosmate , 15. 719 
j8-naphthylammonium chlorosmate , 15 . 719 
N a p l e s red, 9. 157 

yel low, 9. 457 
Nareot icus knielii , 4 . 943 
Narsarsukite , 6. 843 ; 7. 3 ; 12 . 53O 
N a s c e n t s ta te , 1. 331 
Nasoni te , 6. 889 ; 7. 491 
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N a s t u r a n , 1 2 . 5 , 5 0 
N a t a r , 2 . 4 1 9 
N a t r o a l u n , 5 . 3 4 1 
N a t r o a l u n i t e , 1 4 . 3 4 4 
N a t r o a m b l y g o n i t e , 2 . 4 2 6 
N a t r o c a l e i t e , 3 . 6 2 2 
N a t r o c h a l c i t e , 3 . 2 5 7 
N a t r o j a r o s i t e , 1 2 . 53O ; 1 4 . 3 4 3 , 3 4 4 
N a t r o l i t e , 6 . 5 7 5 , 6 5 2 , 7 6 2 

i r o n , 6 . 6 5 3 
m e t a - , 6 . 6 5 4 
p a l a e o - , 6 . 6 5 2 
p o t a s h , 6 . 6 5 4 
t h a l l o - , 6 . 8 2 6 

N a t r o m i c r o c l i n e , 6 . 6 6 4 
N a t r o n , 2 . 7 I O 
N a t r o n c h a b a z i t e , 6 . 7 3 4 
N a t r o p h y l i t e , 2 . 4 2 6 ; 1 2 . 1 4 9 , 4 5 4 
N a t r o p h y l l i t e , 8 . 7 3 3 
N a t r o x o n o t l i t e , 6 . 36O 
N a t u r a l a l l o y , 1 5 . 1 7 9 

s m o l t , 5 . 37O 
N a u m a n n i t e , 3 . 3OO ; 1 0 . 7 7 1 
N e b u l t e s p e c t r a , 4 . 19 
N e b u l i u m , 4 . 2 1 , 1 7 1 ; 5 . 6 1 7 
N e e r o n i t o , 6 . 6 6 3 
N o o d l e i r o n s t o n e , 1 2 . 5 3 0 ; 1 3 . 8 7 7 

o r e , 9 . 5 8 9 , 6 9 3 
t i n o r e , 7 . 3 9 4 

N o f e d i e f f i t e , 6 . 8 2 5 
N e f e d j e w i t e , 6 . 8 2 5 
N e g a t i v e , 3 . 4 1 2 

c a t a l y s t s , 1 . 9 3 8 
c o r p u s c l e s , 4 . 2 8 
e v i d e n c e , 1 . 8 3 
g l o w , 4 . 2 4 
v a l e n c e , 4 . 1 9 1 

N e m a l i t e , 4 . 29O 
N e m a p h y l l i t e , 6 . 4 0 7 
N e x n a t o l i t e , 4 . 29O 
N e o c o l e i n a n i t o , 5 . 9O 
Neoofcese , 9 . 2 2 4 
N e o c y a n i t e , 6 . 3 4 1 
N e o d i d y m i u m , 5 . 5 0 1 
N e o d y m i a , 5 . 6 2 5 

p r e p a r a t i o n , 5 . 5 8 8 
N e o d y m i u m , 6 . 5 O l 

a m m o n i u m c a r b o n a t e , 5 . 6 6 6 
m o l y b d a t e , 1 1 . 5 8 7 
n i t r a t e , 5 . 6 7 1 

a n a l y t i c a l r e a c t i o n s , 5 . 6 0 8 
a t o m i c n u m b e r , 5 . 6 2 2 

w e i g h t , 5 . 6 2 1 
b a r i u m t u n g s t a t e , 1 1 . 7 9 1 
b r o m a t e , 2 . 3 5 4 
b r o m i d e , 5 . 6 4 5 
c a e s i u m s u l p h a t e , 5 . 6 5 8 
c a r b i d e , 5 . 8 7 3 
c a r b o n a t e , 5 . 6 6 4 
o e r i c s u l p h a t e , 5 . 6 6 2 
c h l o r i d e , 5 . 6 4 3 

h e x a h y d r a t e d , 5 . 6 4 3 
m o n o h y d r a t e d , 5 . 6 4 3 

c h l o r o x a l a t e , 6 . 6 4 3 
c h r o m a t e , 1 1 . 2 8 7 

o c t o h y d r a t e , 1 1 . 2 8 7 
c o b a l t o u s n i t r a t e , 1 4 . 8 2 8 
c u p r o u s d i s u l p h i t e , I O . 3 0 2 

d i t h i o s u l p h a t e , 1 0 . 55O 
d i a m m i n o c h l o r i d e , 5 . 6 4 4 

V O L . X V I . 

N e o d y m i u m d i o x i d e , 5 . 63O 
d i o x y m o n o c a r b o n a t o , 5 . 6 6 5 
d i o x y s u l p h a t e , 5 . 6 5 1 
d o d o c a m m i n o c h l o r i d e , 5 . 6 4 4 
fluoride, 5 . 6 3 8 
h y d r a z i n e s u l p h a t e , 5 . 6 5 9 
h e n a d e e a m m i n o c h l o r i d e , 5 . 6 4 4 
h y d r i d e , 5 . 6 0 2 

— h y d r o s u l p h a t e , 5 . 6 5 6 
h y d r o x i d e , 5 . 6 2 8 
i o d i d e , 5 . 6 4 6 
i s o l a t i o n , 5 . 5 5 1 
m a g n e s i u m n i t r a t e , 5 . 6 7 2 
m a n g a n o u s n i t r a t e , 1 2 . 4 4 6 
m o t a b o r a t e , 5 . 1 0 4 
m o l y b d a t e , 1 1 . 5 6 4 
m o n a m m i n o c h l o r i d e , 5 . 6 4 4 
n i c k e l n i t r a t e , 1 5 . 4 9 2 
n i t r a t e , 5 . 6 6 9 
n i t r i d e , 8 . 1 1 5 
o c c u r r e n c e , 5 . 5 8 6 
o c t a m m i n o c h l o r i d o , 5 . 6 4 4 

___ o x a l a t o n i t r a t c , 5 . 67O 
o x y c h l o r i d e , 5 . 6 4 3 
o x y d i o a r b o n a t o , 5 . 6 6 5 
p e n t a m m i n o c h l o r i d o , 5 . 6 4 4 
p e n t o x i d e , 5 . 6 3 4 
p e r c h l o r a t e , 2 . 4 0 2 
p e r r h e n a t e , 1 2 - 4 7 7 
p o t a s s i u m c a r b o n a t e , 5 . 6 6 6 

c h r o m a t e , 1 1 . 2 8 7 
p r e p a r a t i o n , 5 . 59O 
p r o p e r t i e s , c h e m i c a l , 5 . 6Ol 
• p h y s i c a l , 5 . 5 9 1 

r u b i d i u m n i t r a t e , 5 . 6 7 1 
s o l e n a t e , 1 0 . 8 7 2 

d o d o c a h y d r a t e , 1 0 . 8 7 2 
o c t o h y d r a t e , 1 0 . 8 7 2 
p e n t a h y d r a t e , 1 0 . 8 7 2 

s e l e n i t o , 1 0 . 8 3 1 
s e s q u i o x i d e , 5 . 6 2 5 
s i l i c o d o d e c a t u n g s t a t e , 6 . 88O 
s o d i u m c a r b o n a t e , 5 . 6 6 5 
s o l u b i l i t y of h y d r o g e n , 1 . 3 0 7 

—- s u l p h a t e , 5 . 65O 
— b a s i c , 5 . 6 5 1 
— o c t o h y d r a t e d , 5 . 6 5 4 

p e n t a h y d r a t e d , 5- 6 5 4 
s u l p h a t o c e r a t e , 5 . 66O 
s u l p h i d e , 5 . 6 4 8 
t e t r a m m i n o c h l o r i d e , 5 . 6 4 4 
t u n g s t a t e , 1 1 . 7 9 1 
t r i u r a n a t e , 1 2 . 6 7 
u r a n y l s u l p h i t e , 1 0 . 3 0 9 
z i n c n i t r a t e , 5 . 6 7 2 

N e o g e n , 1 5 . 2 1 O , 2 3 5 
N e o h o l m i u m , 5 . 6 9 8 
N e o k o s m i u m , 5 . 5 0 4 
N e o l i t o , 6 . 4 2 8 
N e o m o l y b d e n u m , 1 1 . 4 8 5 
N e o n , 4 . 5O ; 7 . 8 8 9 
— a t o m i c d i s r u p t i o n , 7 . 9 4 8 

w e i g h t , 7 . 9 4 7 
e l e c t r o n i c s t r u c t u r e , 7 . 9 4 9 
h i s t o r y , 7 . 8 9 1 
h y d r a t e , 7 . 9 4 3 
i s o t o p e s , 7 . 9 4 8 
o c c u r r e n c e , 7 . 8 9 2 
p r e p a r a t i o n , 7 . 9 0 2 
p r o p e r t i e s , c h e m i c a l , 7 . 9 4 1 
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N e o n , p r o p e r t i e s , p h y s i c a l , 7 . 9 0 6 
N e o p h a a e , 1 4 . 3 4 8 
N e o - p l a t o n i s t s , 1 . 3 9 
N e o s a l v a r s a n , 9 . 4O 
N e o t a n t a l i t e , 5 . 5 1 9 ; 9 . 8 3 9 
N e o t e s i t e , 6 . 8 9 4 
N e o - t h o r i u m , 7 . 2 0 9 
N e o t o c i t e , 6 . 8 9 7 ; 1 2 . 1 5 0 
N e o t u n g s t o n , 1 1 . 6 7 4 
N e o t y p e , 8 . 6 2 5 , 8 1 4 , 8 3 4 , 8 4 6 
N e o y t t e r b i u m , 5 . 4 9 8 
N e p a u l i t e , 9 . 2 9 1 
N e p h e l i n a , 6 . 5 6 9 
N e p h e l e n e X - r a d i o g r a m , 1 . 6 4 2 
N e p h e l i n e (see N e p h e l i t e ) , 6 . 5 6 9 
N e p h e l i t e , 6 . 5 6 9 

b a r y t a , 6 . 5 7 1 
h y d r a t e d , 6 . 5 7 4 
s i l v e r , 6 . 5 7 0 
s t r o n t i a , 6 . 5 7 1 

N e p h r i t e , 6 . 4 0 5 ; 1 5 . 9 
N e p o n i t e , 1 5 . 5 
N e p t u n i t e , 6 . 8 4 3 ; 7 . 3 ; 1 2 . 15O, 53O 
N e r n s t ' s h e a t t h e o r e m , 1 . 7 3 5 

l a m p , 7 . 1 1 2 , 12O 
v a p o u r p r e s s u r e f o r m u l a , 1 . 4 3 4 

N e r t s e h i n s k i t e , 6 . 4 9 5 
N e s q u e h o n i t e , 4 . 2 5 1 , 3 5 5 
N e s s l e r ' s s o l u t i o n , 4 . 9 3 3 
N e t o r , 2 . 4 1 9 
N e u m a n n ' s b a n d s , 1 2 . 8 9 3 

figures, 1 2 . 8 9 2 
l a m e l l a e , 1 2 . 8 9 2 
l i n e s , 1 2 . 8 9 2 

r u l e , 1 . 8 0 5 
N e u r o l i t e , 6 . 5 0 0 , 9 2 1 
N e u s i l b o r , 1 5 . 2 0 9 
N e u t r a l s a l t s , 1 . 3 8 8 
N e u t r a l i t y , R i c h t e r ' s l a w of, 1 . 3 9 1 
N e u t r a l i z a t i o n , 1 . 3 8 9 , 3 9 1 

i o n t h e o r y , 1 . 1 0 0 7 
of a c i d s a n d b a s e s , 1 . 1 0 0 7 

N e v a d a s i l v e r , 1 5 . 2 0 8 
N e v y a n s k i t o , 1 5 . 6 8 6 ; 1 6 . 6 
N e w s i l v e r , 1 5 . 2 0 8 
N e w b e r y i t e , 4 . 2 5 2 , 3 9 0 ; 8 . 7 3 3 
N e w j a n s k i t o , 1 5 . 7 5 1 
N e w k i r k i t e , 1 2 . 2 3 8 
N e w l a n d ' s l a w of o c t a v e s , 1 . 2 5 2 , 2 5 4 
N e w p o r t i t e , 6 . 62O 
N e - w t o n , I s a a c , 1 . 4 7 
N e w t o n i t e , 6 . 4 9 2 
N i c c o l a n u m , 1 4 . 4 2 1 
N i c c o l i n e , 9 . 8O 
N i c c o l i t e , 9 . 4 , 8 0 ; 1 5 . 2 , 5 
N i c c o l u m f e r r o e t c o b a l t o a r s e n i c a t i s e t 

s u l p h u r a t i s , 9 . 8 0 , 3 1 0 
N i c k e l , 1 . 2 6 4 , 5 2 0 ; 1 5 . 1 

a c e t o n e s o l , 1 5 . 4 1 
A d x n i r a l i t y , 1 5 . 2 3 5 
a e r o s o l s , 1 5 . 4 1 
a l c o h o l s o l , 1 5 . 4 1 
a l l o y s , 1 5 . 1 7 8 
a l u m i n i d e , 1 5 . 2 2 3 
a l u m i n i u m a l l o y s , 1 5 . 2 2 3 

b r o m i d e , 1 5 . 4 2 9 
m a g n e s i u m a l l o y s , 1 5 . 2 3 1 , 3 1 4 

c o p p e r a l l o y s , 1 5 . 2 3 1 
p e n t a f m o r i d e , 1 5 . 4 0 5 
s i l i c o n a l l o y s , 1 5 . 2 3 1 

N i c k e l a l u m i n i u m s t e e l s , 1 5 . 3 1 4 
s u l p h a t e , 1 5 . 4 7 6 
s u l p h i d e , 1 5 . 4 4 4 
z i n c a l l o y s , 1 5 . 2 3 1 

a m a l g a m s , 1 5 . 2 2 2 
a m i d e , 8 . 2 7 3 
a m m i n o c h l o r o n i t r a t e , 1 5 . 4 9 0 
a m m i n o c h l o r o s m a t e , 1 5 . 72O 
a m m i n o h y p o p h o s p h i t e , 8 . 89O 
a m m i n o m e t a s i l i c a t e , 6 . 9 3 2 
a m m i n o p e r m a n g a n a t e , 1 2 . 3 3 6 
a m m o n i u m a z i d e , 8 . 3 5 5 

b a r i u m n i t r i t e , 8 . 5 1 1 
c a d m i u m n i t r i t e , 8 . 5 1 2 
c a l c i u m n i t r i t e , 8 . 5 1 1 
c a r b o n a t e , 1 5 . 4 8 6 
c h r o m a t e , 1 1 . 3 1 3 
c o p p e r s u l p h a t e , 1 5 . 4 7 4 
d i a m m i n o c h r o m a t e , 1 1 . 3 1 3 
d i h y d r o p h o s p h a t o h e m i p e n t a -

m o l y b d a t e , 1 1 . 6 7 0 
d i h y d r o x y q u a t e r e h r o r n a t e , 1 1 . 

3 1 3 
d i m e t a p h o s p h a t e , 1 5 . 4 9 6 
d i s u l p h a t e , 1 5 . 4 6 7 
d i t h i o n a t e , 1 0 . 5 9 8 
h e x a m m i n o s u l p h a t e , 1 5 . 4 6 8 
l e a d n i t r i t e , 8 . 5 1 2 

_ n i t r i t o b i s m u t h i t e , 8 . 5 7 2 
o r t h o p h o s p h a t e , 1 5 . 4 9 5 

d i h y d r a t e , 1 5 . 4 9 5 
h e x a h y d r a t e , 1 5 . 4 9 5 

p e r s u l p h a t e , 1 0 . 48O 
p h o s p h a t o h e m i p o n t a m o l y b d a t o , 

1 1 . 6 7 0 
p h o s p h i t e , 8 . 92O 
s e l e n a t e , 1 0 . 8 8 7 
s t r o n t i u m n i t r i t e , 8 . 5 1 1 
s u l p h a t e e l e c t r o l y s i s , 1 . 9 6 2 
s u l p h a t o f l u o b e r y l l a t e , 1 5 . 4 7 8 

_ s u l p h i d e , 1 5 . 4 4 3 
s u l p h i t e , I O . 3 1 9 
t e t r a f l u o r i d e , 1 5 - 4 0 4 

—. d i h y d r a t e , 1 5 . 4 0 4 
t r i c h l o r i d e , 1 5 . 4 1 8 
h e x a m m i n o c h l o r i d e , 1 5 . 4 1 8 

a n a l y t i c a l r e a c t i o n s , 1 5 . 1 6 1 
- a n t i m o n i t e , 9 . 4 3 3 

a q u o h e m i a m m i n o f l u o r i d e , 1 5 . 4 0 4 
a q u o m o n a m m i n o f l u o r i d e , 1 5 . 4 0 4 
a q u o p e n t a m m i n o f l u o r i d e , 1 5 . 4 0 4 
a q u o p e n t a m m i n o s u l p h a t e , 1 5 . 4 6 4 
a r s e n i c a l , 9 . 8O 
a r s e n i t o r n o l y b d a t e , 9 . 1 3 1 
a t o m i c d i s r u p t i o n , 1 5 . 1 7 7 

n u m b e r , 1 5 . 1 7 7 
w e i g h t , 1 5 . 1 7 5 

a u t u n i t e , 1 2 . 1 3 5 
a z i d e , 8 . 3 5 5 
b a r i u m a l l o y , 1 5 . 2 0 6 

p e n t a s u l p h i d e , 1 5 . 4 4 4 
t e t r a n i t r i t e , 8 . 5 1 1 

b e n z e n o s o l , 1 5 . 4 1 
b e r y l l i u m a l l o y s , 1 5 . 2 0 5 

c h r o m i u m s t e e l s , 1 5 . 3 2 7 
f l u o r i d e , 1 5 . 4 0 5 

b i a r s e n i e t , 9 . 7 6 
b i s d i a c e t y l d i o x i m o s u l p h a t e , 1 5 . 4 6 6 
b i s e t h y l e n e d i a m i n e c h l o r o p l a t i n a t e , 1 0 . 
3 3 2 



Nickel b i shexamethy lenediaminote trath io -
n a t e , 10 . 62O 

bishexamethylenete traminopersul -
p h a t e , IO. 48O 

b i s m e t h y l h y d r o x y g l y o x i m o s u l p h a t e , 
15 . 466 

b i s m u t h a l loys , 9. 640 
n i trate , 9. 71O ; 15. 492 

b i sphenylenediaminosulphate , 15 . 465 
b isquinol inosulphate , 15 . 465 
b issulphoarsenoant imonide , 9. 556 
bis tr iaminopropanoiodide , 15 . 433 
b is tr iaminopropanosulphate , 15- 466 
bistr iannnopropylarninoiodide, 15 . 433 
bistriannnotriethylenebrornide, 15. 429 
bis tr iaminotr ie thylenoiodide , 15 . 433 
b i s tr iaminotr ipropylaminohydroxyio-

dide , 15 . 433 
b i s tr imethylenediaminosulphate , 15 . 

465 
b lende , 15 . 4 3 5 
b loom, 9. 5 ; 15. 5 
boracite , 5. 14O 
boride, 5 . 31 
boron a l loys , 15. 223 
borotungstate , 5. I l l 
bournonite , 9. 550 
brass, 4 . 676 
brasses , 15. 2IO 
bromate , 2 . 36O 

a m m i n o - , 2 . 361 
bromide , 15. 425 
bromoplat inate , 16. 38O 
bromostannate , 7. 457 

-——— bronze, 15 . 179 
bronzes , 15 . 235 
c a d m i u m al loys , 15. 222 

tr isethylonodiaminobromide, 15. 
429 

• tr isethylonodiaminochloride, 15 . 
417 

tr isothylonediaminoiodide, 15. 
433 

caesium amminotr ichloride , 15. 419 
bar ium nitri te , 8. 512 
chromate , 1 1 . 313 
iodide, 15 . 433 
n i t ri to b i smuth! to , 8. 513 
so lenate , 10. 889 
tr ibromide, 15. 429 
trichloride, 15. 419 

ca lc ium a l loys , 15. 205 
arsenate , 9. 231 
su lphate , 15. 475 

carbonate , 15 . 483 
h e x a h y d r a t e , 15 . 483 
tr ihydrate , 15. 483 

carbonyl , 5 . 953 
cata lys i s b y , 1. 487 
ca ta lys t , 15 . 47 
eerie n i trate , 15 . 492 
cer ium a l loys , 15 . 232 
cerous nitrate,"15. 492 
chlorate , 2 . 360 

a m m i n o - , 2 . 36O 
chloride, 15 . 406 

d ihydrate , 16. 407 
> dodeoahydrate , 15 . 407 

heptahydrate , 15 . 407 
h e x a h y d r a t e , 15 . 407 
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Nicke l chloride monohydrate , 15. 407 
properties , chemical , 15. 411 

physical , 15. 407 
te trahydrate , 15 . 407 

chloroaurate, 8. 595 
chlorochromate , 11 . 399 
chloropal ladate , 15 . 673 
chloropal ladite , 15. 67O 
chloroplat inate , 16. 332 

hexahydra te , 16. 332 
chloroplat inite , 16. 285 
chlorostannate , 7. 450 
chromate , 1 1 . 313 
chromite , 1 1 . 204 
chromium al loys , 15. 238 

a lumin ium al loys , 15. 245 
iron a l loys , 15 . 328 
s tee l , 15. 329 

beryll ium-iron a l loys , 15. 327 
cobal t a l loys , 15. 338 
copper a l loys , 15. 245 

t i n a l loys , 15. 245 
. iron a l loys , 15. 316 

t i t an ium al loys , 15. 328 
m o l y b d e n u m al loys , 15. 248 

iron-copper a l loys , 15. 330 
- — — — stee ls , 15. 329 

s i l icon al loys , 15. 245 
iron a l loys , 15. 328 

_ s tee ls , 15. 329 
_ tungs ten s tee ls , 15. 330 

v a n a d i u m al loys , 15. 245 
iron al loys , 15. 328 

cobalt a l loys , 15. 332 
copper al loys , 15. 336 

- hydroarsonato, 9. 232 
iron al loys , 15. 338 

manganese a l loys , 15. 338 
t i t an ium al loys , 15. 339 

manganese al loy, 15 . 338 
nitrates , 15. 493 
pyrito , 15. 5 
pyr i tes , 14. 757 
separation, 14. 440 
sulphide, 15. 448 
su lphoant imonide , 9. 556 

cobalt ic othylenodiaminochlorido, 15 . 
422 

tr isethylenediaminoetoehloride, 
14 . 658 

cobalt ide , 15. 333 
cobalt i te , 14. 594 
colloidal soln. , 15. 41 
co lumbate , 9. 868 
co lumbium al loys , 15. 238 

chromium stee ls , 15. 329 
fluoride, 15. 405 
zirconium al loys , 15. 238 

copper al loys , 15. 178 
a lumin ium al loys , 15. 225, 231 
beryl l ium al loys , 15. 206 
b i smuth al loys , 15. 202 
c a d m i u m alloy, 15 . 222 
chromium a lumin ium al loys , 15. 

245 
iron a l loys , 15. 327, 337 

cobal t a l loys , 15. 337 
iron-magnesium al loys , 15. 

337 
lead al loys , 15. 337 
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Nicke l copper cobal t zinc a l loys , 15. 337 

dioxychloride, 15. 419 
hydi*oxysulphatarsenate, 9. 334 
iron alloy, 15. 312 

a luminium al loys , 15. 313 
manganese a l loys , 15. 313 
zinc al loys , 15. 313 

magnes ium al loys , 15. 207 
a luminium al loys , 15 . 231 

manganese a l loys , 15. 255 
m o l y b d e n u m al loys , 15. 247 

_ tan ta lum al loys , 15. 247 
si l icon al loys , 15. 202, 231 
si lver-gold a l loys , 15. 205 
sulphide, 15 . 443 

—— t a n t a l u m al loys , 15 . 238 
t i n a l loys , 15. 234 

si l icon al loys , 15. 235 
t i t an ium al loys , 15. 232 
tr ioxybromide, 15 . 429 
trioxychloride, 15. 419 
tr ioxynitrate , 15. 492 
tungs ten al loys , 15. 25O 

iron al loys , 15. 33O 
tanta lum al loys , 15. 251 

v a n a d i u m al loys , 15. 238 
z inc-tungsten a l loys , 15. 251 

corrosion, 15. 144, 156, 159 
docamminochloroplat inate , 16. 332 
decatungstate , 11 . 832 
deuterotetravanadate , 9. 792 
dialuminide, 15. 223 
diamidodiphosphate , 8. 711 
diarnininochloride, 15. 415 
diamminorthoarsenate , 9. 231 
d iamminosulphate , 15 . 463 
d iaquobisbenzylaminosulphate , 15 .466 
diaquobisethylenediaminosulphate , 15. 

465 
diaquotetramminonitrate , 15. 490 
d iaquotetramminosulphate , 15. 464 
diarsenatoctodecatungstate , 9. 214 
diarsenide, 9. 81 
diboride, 5. 32 
d icadmium hexachloride, 15. 42O 
dichromate , 1 1 . 344 
dichromide, 15. 238 
d i d y m i u m bromide, 15. 429 
diferride, 15. 259 
dihydrazinochloride. 15. 413 , 416 
dihydrazinoiodide, 15 . 432 
dihydrazinosulphite , 10- 319 
dihydride, 15. 140 
d ihydroant imonate , 9. 461 
dihydroarsenatotr imolybdate , 9. 208 
dihydrotetraorthoarsenate , 9. 231 
d ihydroxydisu lphi te , 10. 319 
di iododinitr i toplat inite , 8. 523 
di iodohexachloride, 15 . 413 
diiodotriarsenite, 9. 257 
d imagnes ide , 15. 206 
d imetaphosphate , 15. 496 

te trahydrate , 15. 496 
dimolybdenosi l ic ide , 15. 247 
dinitrosyl , 8. 436 
dioxide , 15 . 398 

hydrated , 15. 40O 
dioxyarsenate , 9. 231 
dioxytetraf luotetraf luomolybdate , 1 1 . 

Nicke l d ipent i taphosphide , 8. 859 
dipenti tarsenide, 9. 79 
diselenide, 10 . 801 
disulphide, 15. 442 
d isu lphi tote tramminocobal tate , 10. 

317 
ditel luride, 11 . 64 
d i th ionate , 10. 598 
di tr i tant imonide , 9. 414 
ditr i taphosphide, 8. 860 
ditritarsenide, 9. 79 
ditritasil icide, 6. 207 
ditr i tastannide, 15. 232 
d i tungs ta te , 11 . 8IO 
dodecabromodidymate , 5 . 645 
dodecabromolanthanate , 5. 645 
dodecametavanadate , 9. 792 
dodecamminochloroplat inate , 16. 332 
e lectrodeposit ion, 15. 33 , 96 
electronic structure, 15. 177 
enneaamminoni trate , 15 . 49O 
ethylenediamino disulphate , 15 . 469 
e thy l s tannonate , 7. 4IO 
extract ion , 15- 15 

electrolytic processes , 15. 23 
Browne's , 15. 25 
H y b i n e t t e ' s , 15. 25 
TJlke's, 15. 25 

Mond's process , 15. 18 
Orford process , 15. 18 
smel t ing process , 15. 16 
w e t processes , 15. 2O 

ferrate, 13 . 936 
— — ferric chloride, 15 . 421 

ferrous chloride, 15. 421 
pentasulphide , 15. 446 
sulphide , 15 . 444 
tetrasulphide, 15. 445 
trisulphide, 15. 446 

films, 15. 4O 
fluoberyllate, 15. 405 
fluoride, 15. 402 
fluosilicate, 6. 958 
fluostannate, 7. 423 
f luot i tanate hexahydrated , 7. 73 
fluozirconate, 7. 142 
gadol in ium nitrate , 15. 492 
gal l ium al loys , 15. 231 
glance, 9 . 310 ; 15 . 6 
go ld a l loys , 15. 203 

a lumin ium al loys , 15 . 231 
copper a l loys , 15. 205 
pal ladium al loys , 15. 648, 652 
si l icon al loys , 15. 231 
si lver a l loys , 15. 205 

graphite , 5. 9OO 
green, 15. 6 
g y m n i t e , 6. 932 ; 15 . 6 
hemialuminide , 15. 211 
hemiamminosu lphate , 15 . 464 
hemiarsenide, 9. 78 
hemiboride , 5. 32 
hemiferride, 15 . 259 
hemimagnes ide , 15 . 206 
hemiox ide , 15 . 373 
hemipentox ide , 15. 373 , 401 
hemiphosphide , 8. 86O 
hemiselenide , 10. 801 
hemisi l ic ide, 6. 207 
hemis tannide , 15. 234 
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N i c k e l h e m i s u l p h i d e , 1 5 . 4 3 4 
h e m i - t r i c o b a l t i d e , 1 5 . 3 3 3 
h e m i t r i o x i d e , 1 5 . 3 7 3 
h e m i t r i p h o s p h i d e , 8 . 86O 
h e m i t r i s e l e n i d e , 1 0 . 8Ol 
h e m i t r i s i l i c i d e , 6 . 2 0 7 
h e r n i t r i t e l l u r i d e , 1 1 . 6 4 
h e p t a c a d m i d e , 1 5 . 2 2 2 
h e p t a c h l o r o b i s r n u t h i t e , 9 . 6 6 8 
h e x a a l u m i n i d e , 1 5 . 2 2 3 
h e x a d e c a b o r a t o d i b r o m i d e , 5 . 14O 
h e x a d e c a b o r a t o d i c h l o r i d e , 5 . 1 4 0 
h e x a d e c a b o r a t o d i i o d i d e , 5 . 1 4 1 
h e x a d e c i t a t u n g s t i d e , 1 5 . 2 4 8 
h e x a h y d r o a r s e n a t o c t o d e c a m o l y b d a t e , 

9 . 2 1 1 
h e x a h y d r o x y l a m i n o s u l p h a t e , 1 5 . 4 6 4 
h e x a m e t a p h o s p h a t e , 1 5 . 4 9 7 
h e x a m m i n o c h l o r i d e , 1 5 . 4 1 4 

h e m i h y d r a t e , 1 5 . 4 1 5 
h e x a m m i n o c h l o r o p l a t i n i t e , 1 6 . 2 8 5 
h e x a m m i n o c h r o m a t e , 1 1 . 3 1 3 
h e x a m m i n o d e c a f l u o r i d o , 1 5 . 4 0 4 
h e x a m m i n o d i t h i o n a t e , 1 0 . 5 9 8 
h e x a m m i n o f l u o b o r a t e , 1 5 . 4 1 8 
h e x a m m i n o f l u o r i d e , 1 5 . 4 0 4 
h e x a m m i n o f l u o s u l p h o n a t e , 1 5 . 4 1 3 
h o x a m m i n o m e t a c h l o r o a n t i m o n a t e , 9 . 

4 9 2 
h e x a m m i n o n i t r a t e , 1 5 . 49O 
h e x a m m i n o p e r r h o n a t e , 1 2 . 4 7 7 
h e x a m m i n o p e r s u l p h a t e , 1 0 . 48O 
h e x a m m i n o p o t a s s a m i d e , 8 . 2 7 3 
h e x a m m i n o s e l e n a t e , 1 0 . 8 8 7 
h o x a m m i n o s u l p h a t e , 1 5 . 4 6 3 
h e x a m m i n o t e t r a t h i o n a t e , 1 0 . 6 1 9 
h e x a m m i n o t u n g s t a t e , 1 1 . 8 0 2 
h e x a n i l i n o s u l p h a t e , 1 5 . 4 6 6 
h e x a p e n n a n g a n i t e , 1 2 . 28O 
h e x a p o t a s s i u m o c t o h y d r o t e t r a h y p o -

p h o s p h a t e , 8 . 94O 
h e x i t a p e n t a s u l p h i d e , 1 5 . 4 3 5 
h e x i t a t u n g s t i d e , 1 5 . 2 4 8 
b i s t o r y , 1 5 . 1 
h y d r a z i n e d i s u l p h a t e , 1 5 . 4 6 9 

t e t r a c h l o r i d e , 1 5 . 4 1 9 
h y d r a z i n o s u l p h a t e , 1 5 . 4 6 4 
h y d r a z i n o t r i a q u o s u l p h a t e , 8 . 3 2 6 
h y d r o a r s e n a t e , 9 . 2 3 1 
h y d r o c a r b o n a t e , 1 5 . 4 8 4 
h y d r o c h l o r i d e , 1 5 . 4 1 3 
h y d r o f l u o c o l u m b a t e , 9 . 8 7 2 
h y d r o f l u o r i d e , 1 5 . 4 0 4 

— h y d r o g e l , 1 5 . 4 
h y d r o g e n , o c c l u s i o n , 1 5 . 14O 
h y d r o p h o s p h a t o d e m o l y b d a t e , 1 1 . 6 7 0 
h y d r o s e l e n i t e , 1 0 . 8 4 1 
h y d r o s u l p h a t e , 1 5 . 4 6 3 
h y d r o t r i m e t a s i l i c a t e , 6 . 9 3 1 
h y d r o x i d e , 1 5 . 3 8 3 

c o l l o i d a l , 1 5 . 3 8 4 
p r o p e r t i e s , 1 5 . 3 8 5 
t e t r i t a h y d r a t e , 1 5 . 3 8 5 

h y d r o x y a r s e n a t e , 9 . 2 3 1 
h y d r o x y a z i d e , 8 . 3 5 5 
h y d r o x y c a r b o n a t e h y d r o x y l a m i n e , 1 5 . 

4 8 4 
h y d r o x y c h l o r i d e , 1 5 . 4 1 2 
h y p o n i t r i t e , 8 . 4 1 7 
h y p o p h o s p h a t e , 8 . 9 3 9 

N i c k e l h y p o p h o s p h i t e , 8 . 89O 
i m p u r i t i e s i n , 1 5 . 2 6 
i n t e r m e t a l l i c c o m p o u n d s , 1 5 . 1 7 8 
i o d a t e , 2 . 3 6 2 

a m m i n o - , 2 . 3 6 3 
o - d i h y d r a t e d , 2 . 3 6 2 
/ 8 - d i h y d r a t e d , 2 . 3 6 2 

i o d i d e , 1 5 . 43O 
i o d o p l a t i n a t e , 1 6 . 3 9 1 

e n n e a h y d r a t e , 1 6 . 3 9 1 
h e x a h y d r a t e , 1 6 . 3 9 1 

i r i d i u m a l l o y , 1 5 . 75O 
i r o n a l l o y s , 1 5 . 2 5 5 , 5 6 5 

a l u m i n i u m - c o p p e r a l l o y s , 1 5 - 3 1 4 
b e r y l l i u m a l l o y s , 1 5 - 3 1 3 
b o r o n a l l o y s , 1 5 . 3 1 4 

- c h r o m i u m - m a n g a n e s e a l l o y s , 1 5 . 
3 3 8 

m a n g a n e s e a l l o y s , 1 5 . 33O 
c o p p e r a l l o y s , 1 5 . 33O 

p h o s p h i d e , 8 . 86O 
p y r i t e s , 1 5 . 4 4 4 
s i l v e r a l l o y s , 1 5 . 3 1 3 
t a n t a l u m a l l o y s , 1 5 . 3 1 5 
t i n - c o p p e r a l l o y s , 1 5 . 3 1 4 
t i t a n i u m a l l o y s , 1 5 . 3 1 5 
v a n a d i u m a l l o y s , 1 5 . 3 1 5 

i s o t o p e s , 1 5 . 1 7 7 
l a n t h a n u m b r o m i d e , 1 5 . 4 2 9 

n i t r a t e , 1 5 . 4 9 2 
l e a d a l l o y s , 1 5 . 2 3 5 

a n t i m o n y a l l o y s , 1 5 . 2 3 7 
c a d m i u m a l l o y s , 1 5 . 2 3 7 
c o b a l t a l l o y s , 1 5 . 3 3 8 
c o p j j e r a l l o y s , 1 5 . 2 3 6 
d i s u l p h i d o , 1 5 . 4 4 4 
h e x a i o d i d e , 1 5 . 4 3 3 
t i n - z i n c - c o p p e r a l l o y s , 1 5 . 2 3 7 
t r i s e t h y l e n e d i a m i n o i o d i d e , 1 5 . 

4 3 3 
l i t h i u m m e t a p h o s p h a t o , 1 5 . 4 9 6 

t r i c h l o r i d e , 1 5 . 4 1 9 
m a g n e s i u m a l l o y s , 1 5 . 2 0 6 

a r s e n a t e , 9 . 2 3 1 
d i h y d r o r t h o s i l i c a t e , 6 . 9 3 2 
m e t a s i l i c a t e , 6 . 9 3 2 
o r t h o p h o s p h a t e , 1 5 . 4 9 5 
o r t h o t r i s i l i c a t e , 6 . 9 3 2 
t e t r a h y d r o t r i o r t h o s i l i c a t o , 6 . 9 3 2 

m a l l e a b l e , 1 5 . 2 7 
m a n g a n e s e a l l o y s , 1 5 . 2 5 1 , 2 5 2 

b r a s s e s , 1 5 . 2 1 1 
c h r o m i u m - i r o n a l l o y s , 1 5 . 3 3 0 
c o p p e r a l l o y s , 1 5 . 2 5 2 

a l u m i n i u m a l l o y s , 1 5 . 2 5 5 
n i t r a t e s , 1 5 . 4 9 3 

m a n g a n i c p e n t a f l u o r i d e , 1 2 . 3 4 6 ; 1 5 . 
4 0 6 

m a n g a n i d e , 1 5 . 2 5 1 
m a n g a n i t e , 1 2 . 2 4 3 
m a t t e , 1 5 . 4 4 6 
m e r c u r i c a m m i n o i o d i d e s , 1 5 . 4 3 3 

b r o m i d e , 1 5 . 4 2 9 
h e x a i o d i d e , 1 5 . 4 3 3 
t e t r a i o d i d e , 1 5 . 4 3 3 

m e r c u r y a l l o y , 1 5 . 2 2 2 
m e t a b r o m o a n t i m o n a t o , 9 . 4 9 7 
m e t a l l i c p r e c i p i t a t i o n , 1 5 . 1 6 3 
m e t a n t i m o n a t e , 9 . 4 6 1 

d o d e c a h y d r a t o , 9 . 4 6 1 
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Nickel m e t a n t i m o n a t e hexahydrate , 9. 461 
metas i l i cate , 6. 932 
metasu lpharsenatoxymolybdate , 9 .332 
metatetrarseni te , 9. 134 
meta t i tanate , 7. 60 
meta tungs ta te , 11 . 827 
m e t a v a n a d a t e , 9. 791 
mirrors, 15. 40 
molybdenodis i l ic ide , 15 . 247 
m o l y b d e n u m al loys , 15. 245 

a lumin ium al loys , 15 . 247 
chromium al loys , 15. 248 

s tee l s , 15 . 330 
cobal t a l loys , 15. 338 
d i o x y tetrachloride, 15 . 406 
manganese- iron a l loys , 15. 330 
si l icon a l loys , 15. 247 
s tee l s , 15. 328 
t a n t a l u m al loys , 15. 248 
t in a l loys , 15. 248 
v a n a d i u m al loys , 15. 248 

—-— monamidodiphosphate , 8. 7IO 
raonamminorthoarsonato, 9. 231 
monamminosu lphate , 15. 464 
monant imonide , 9. 415 
monarsenide , 9. 79 
monobi smuth ide , 9. 640 
monosi l ic ide, 6. 207 

• monotel lurido, 11 . 64 
te trabydrate , 11 . 64 

monoth iophosphate , 8. 1069 
monox ide , 15 . 373, 374 

preparation, 15. 374 
properties , chemical , 15 . 578 

phys ical , 15. 375 
na t ive , 15. 435 
n e o d y m i u m nitrate , 15. 492 
ni trate , 1 1 . 831 
nitrates , 15. 487 
nitride, 8. 137 
occurrence, 15. 3 
ocihre, 15. 6 
oct i toa luminide , 15. 223 
octoborate decahydrated , 5. 115 
octochloriodide, 15. 432 
octonuozirconate , 7. 142 
oreide, 15. 210 
organosol , 15. 41 
ort hoar senate , 9. 230 

d ihydrate , 9. 23O 
octohydrate , 9. 230 

• orthoarsenite , 9. 134 
orthoborate , 5. 115 
or thophosphate , 15. 494 
orthosi l icate , 6. 932 
orthostannate , 7. 420 
orthosulphant imoni te , 9. 555 
orthosulpharsenate , 9. 324 
or thovanadate , 9. 791 
o s m i u m al loys , 15. 697 
oxalatodinitz ' i todecamminocobalt iate , 

8. 51O 
ox ide aerosol, 15 . 385 
ox ides , higher, 15. 398 

intermediate , 15. 395 
oxyarsenate , 9. 231 
o x y chloride, 15 . 412 
oxychrornate , 1 1 . 313 
oxydut-raagnesia , 15. 401 
oxyfluoride, 15 . 404 

INDEX 
Nicke l oxyni tra te , 15. 49O 

oxyni tr i t e , 8. 511 
oxyse len ide , 10. 78O 
o x y s u l p h a t e , 15. 462 
pa l lad ium al loy, 15 . 657 
pa ten t , 15. 179 
pentachlorobismuthi te , 9 . 668 
pentaf luoaluminate heptahydra ted , 5 . 

31O 
pentafluoferrate, 14. 8 
pentaf luovanadite , 9. 797 
pentapermangani te , 12 . 28O 
pentate tr i tant imonide , 9 . 4 1 4 
pent i tad iant imonide , 9. 415 
pent i tahenicos icadmide , 15 . 222 
pent i tahenicos iz incide , 15 . 207 
pent i tahexase lenide , 10 . 8Ol 

• perborate , 5 . 120 
perchlorate, 2 . 403 

ammino- , 2. 4 0 4 
periodate , 2 . 416 
permonosulphomolybdato , 11 . 654 
peroxide , 15 . 398 
perrhenate , 12 . 477 

pentahydrate , 12 . 477 
te trahydrate , 12. 477 

peruranate , 12 . 73 
phenylhydraz inosulphato , 15. 466 
phosphates , 15. 494 

• phosphatododecamolybdato , 1 1 . 663 
phosphatoennoamolybdate , 11 . 667 
phosphatohemipentair io lybdate , 11 . 

670 
phosphi te , 8. 920 
physiological act ion, 15. 163 
p lat inous <ran«-sulphitodiamimnoBul-

phi te , 10. 321 
p l a t i n u m al loy, 16. 219 

coba l t -chromium al loy , 16. 220 
m o l y b d e n u m al loy, 

16. 22O 
copper a l loys , 16. 22O 
gold a l loys , 16. 22O 
iron a l loys , 16. 22O 
si lver a l loys , 16. 22O 

—— — chromium al loy, 16. 220 
t in al loy, 16. 22O 

p l u m b i t e , 7. 669 
po lyhal i te , 15- 475 
poly iodide , 15- 431 
polysulphide , 15- 438 
p o t a s s i u m aquoquinquiespyridinosul-

p h a t e , 15. 465 
azide, 8. 355 
bar ium nitrite , 8. 511 
c a d m i u m nitrite , 8. 512 
calc ium nitri te , 8. 512 

sulphate , 15. 475 
. carbonate , 15. 486 

cerous nitrite , 8. 512 
chromate , 11 . 313 

d ihydrate , 1 1 . 313 
hexahydrate , 1 1 . 313 

cobalt nitr i te , 8. 512 
copper su lphate , 15 . 474 
decasulphide, 15 . 443 
deuterodecavanadate , 9. 792 
d ihydrophosphatohemipenta-

m o l y b d a t e , 1 1 . 67O 
dimetaphoaphate , 15 . 496 



GENERAL I N D E X 647 

Nickel potass ium dimolybdatote tratung-
s ta te , 11 . 796 

disulphate , 15. 469 
flu.02sirconB.te, 7. 142 
hexa.nitri.te, 8. 511 
hydrocarbonate , 15. 486 
hypophosphate , 8. 940 
lead nitr i te , 8. 512 
mercuric nitr i te , 8. 512 
n i tr i tobismuthi te , 8. 512 
ni trosyl thiosulphate , 10. 558 
orthophosphate , 15. 495 
orthosulphoantLmonite, 9 . 555 
penteroheptadecavanadate , 9. 

792 
persulphate , 10. 481 
phosphatohemipentamolybdate , 

11 . 67O 
— phosphi te , 8. 920 

se lenate , 10. 888 
se lenatosulphate , 10. 930 
s t ront ium nitrite, 8. 512 
sulphatof luoberyl late , 15. 478 
sulphatose lenate , 10. 93O 
tetrachloride, 15 . 405 
tetrasulphide, 15 . 443 
trichloride, 15. 419 
trifluoride, 15. 405 
tr isulphate , 15. 47O 
tr i terodecavanadate , 9. 792 
zinc nitrite , 8. 512 
z irconium dode<;afluoride, 15 405 

p r a s e o d y m i u m nitrate , 15 . 492 
preparat ion, 15 . 33 
properties , chemical , 15 . 140 

phys ica l , 15. 5O 
purification, 15. 27 
pyr id inopermanganate , 12. 336 
pyridinosulphate , 15. 465 
pyr i tes , 15 . 435 

red, 15. 435 
ye l low, 15. 435 

- pyrophoric , 15 . 4O 
- pyrophosphate , 15. 4 9 5 

pyrosulpharsonate , 9. 324 
- pyrosu lpharsenatoxymolybdate , 9. 331 
- rubid ium chromate , 1 1 . 313 
. d i su lphate , 15 . 471 

n i tr i tobismuthi te , 8. 513 
se lenate , 10. 888 

• tetrachloride, 15. 419 
- ru then ium al loys , 15 . 5IO 

samar ium ni trate , 15 . 492 
se lenate , 10 . 887 
se lenide , 10 . 800 
se leni te , 10 . 841 

d ihydrate , 10. 841 
hemihydra te , 10 . 841 

s i l icate , 6. 931 
s i l icoarsenide, 9 . 68 
s i l i cododecatungstate , 6. 881 
s i l icon a l loys , 15 . 231 

s tee l s , 15 . 314 
s i lver a l loys , 15 . 202 

solders, 15 . 209 
a l u m i n i u m a l loys , 15. 231 
copper a l loys , 15 . 203 
z inc a l loys , 15 . 222 

skut terudi te , 9 . 77 ; 14 . 424 ; 15 . 6 
smaragol , 15 . 6 

Nickel s o d i u m carbonate , 15. 486 
d ihypophosphate , 8. 940 
d imetaphosphate , 15. 496 
heptathiosulphate , 10. 557 
metaphosphate , 15. 496 
nitr i te , 8. 511 
oc tometaphosphate , 15. 497 
orthophosphate , 15. 495 

heptahydrate , 15. 495 
persulphate , 10. 481 
phosphi te , 8. 920 
pyrophosphate , 15. 496 
te tradecametaphosphate , 8. 990 
tetrasulphide, 15. 443 
trifluoride, 15. 405 
tr imetaphosphate , 15. 496 
tr iphosphate , 15. 495 

— solubi l i ty of hydrogen, 1. 306 
— speise, 9. 79 
— s tannate(a- ) , 7. 420 
— stannic bromide, 15. 429 

hexaehloride , 15. 42O 
hexafluoride, 15. 405 

s tannide , 15. 233 
s tannous tetrachloride, 15. 42O 
s tee l s , 12 . 751 
s t ib ine , 15 . 6 
subox ides , 15 . 373 
sulfoarseniure, 9. 3IO 
su lphate , 15. 453 , 466 

properties , chemical , 15. 461 
physical , 15. 455 

tr ialcoholate , 15. 464 
su lphates , 15 . 453 

— sulphide, 15. 436 
a, 15. 437 
0t 15. 437 
Yf 15. 437 

colloidal, 15. 438 
hydrated , 15. 436 
properties , chemical , 15. 440 

physical , 15. 438 
sulphides , 15 . 434 
su lphoant imonate , 9. 576 
sulphant imonide , 9. 555 
su lpharsenatosulphomolybdate , 9. 323 
sulpharsenide, 9. 3IO sulpharsenite , 9. 302 
sulphite , 10. 318 

te trahydrate , 10. 318 
sulphoarsenoantimonide, 9. 555 
su lphobismuthi te , 9. 696 
sulphochromite , 11 . 633 
su lphomolybdate , 11 . 653 
sulpho tellurite, 11 . 114 
su lphotungstate , 11 . 859 
t a n t a l u m al loys, 15. 237 

zirconium al loys , 15. 238 
tel lurate, 11 . 97 
tel lurite, 11 . 82 

monohydrated , 11 . 82 
tetraborate hexahydrated , 5. 115 
te tracadmide , 15. 222 
tetracobalt ide , 15. 333 
t e tradecamolybdate , 11 . 603 
tetraf iuodioxytungstate , 11 . 840 
te trahydroxycarbonato , 15. 485 
te trametaphosphate , 15. 496 

dodecahydrate , 15. 497 
• tetramminochloroplat ini te , 16. 285 

flu.02sirconB.te
hexa.nitri.te
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Nicke l t e t r a m m i n o d i n i t r i t e , 8. 511 
t e t r a m m i n o p e r r h e n a t e , 12 . 477 
t e t r a m m i n o s v i l p h a t e , 1 5 . 463 
t e t r a m m i n o t h i o s u l p h a t e , 10. 557 
t e t r a n i t r i t o h e x a m m i n o e o b a l t i a t e , 8. 

51O 
t o t r a n i t r i t o p l a t i n i t e , 8. 521 
t e t r a p h e n y l h y d r a z i n o n i t r a t e , 15 . 491 
t e t r apyr id ino te t r a th . ion .a t e , 10 . 620 
t e t r a q u o o t h y l e n e d i a m i n o s u l p h a t e , 1 5 . 

465 
t e t r a s e l e n i t e , 10 . 841 

• t e t r a s u l p h i d o , 15 . 443 
t e t r a t h i o n a t e , 10. 619 
t e t r a v a n a d a t e , 9. 792 
t e t r a z i n c i d e , 15 . 208 
t e t r i t a c o b a l t i d e , 1 5 . 333 
t e t r i t a n t i m o n i d e , 9. 414 
t e t r i t a o x i d e , 15 . 373 
te t r i t a s i l i c ide , 6. 207 
t e t r i t a s t a n n i d e , 1 5 . 232 
t e t r i t a t r i h y d r a z i n o s u l p h i t e , 10 . 319 
t e t r o x i d e , 1 5 . 373 , 402 
t e t r o x y s u l p h a t e , 15 . 462 

d e c a h y d r a t e , 15 . 462 
e n n e a h y d r a t e , 1 5 . 462 

tha l l i c oc toch lo r ide , 15 . 42O 
t h a l l i u m a l loys , 15 . 231 

c a d m i u m n i t r i t e , 8. 512 
ce rous n i t r i t e , 8. 512 
c o b a l t n i t r i t e , 8. 512 
m e r c u r i c n i t r i t e , 8. 512 
u r a n y l n i t r i t e , 8. 512 

t h a l l o u s l e a d n i t r i t e , 8. 512 
n i t r i t e , 8. 512 
n i t r i t o b i s m u t h i t e , 8. 513 
s e l e n a t e , 10. 889 

s u l p h i t e , 10 . 319 
t h i o c a r b a r n i d o p h e n y l h y d r a z i n o n i t r a t e , 

15 . 491 
t h i o c a r b o n a t e , 6. 128 
t h i o h y p o p h o s p h a t e , 8. 1064 
t h i o p h o s p h a t e , 8. 1066 ; 1 5 . 496 
t h i o p h o s p h i t e , 8. 1062 
t h i o p y r o p h o s p h a t e , 8. 1070 
t h i o s u l p h a t e , 10. 557 
t h o r i u m a l loy , 15 . 232 

n i t r a t e , 15 . 492 
t i n a l l oys , 1 5 . 232 

a l u m i n i u m a l l oys , 1 5 . 235 
t i t a n i u m a l loys , 15 . 232 

c o b a l t a l loys , 1 5 . 338 
hexaf luor ide , 1 5 . 405 

t r i a l u m i n i d e , 15 . 224 
t r i a m m i n o a r s o n a t e , 9. 231 
t r i a m m i n o f l u o r i d e , 1 5 . 404 
t r i a m m i n o s u l p h i t e , 10 . 319 
t r i a m m i n o t h i o c a r b o n a t e , 6. 128 ; 1 5 . 

4 4 1 , 486 
t r i a q u o t r i a m m i n o c h l o r i d e , 1 5 . 415 
t r i a r s e n a t o t e t r a v a n a d a t e , 9. 201 
t r i a r s e n i d e , 9. 81 
t r i b i s m u t h i d e , 9. 640 
t r i c h l o r i d e , 15 . 422 
t r i h y d r a z i n o c h l o r i d e , 1 5 . 414 , 4 1 6 
t r i h y d r a z i n o d i t h i o n a t e , 10. 598 
t r i h y d r a z i n o n i t r a t e , 15. 491 
t r i h y d r a z i n o s u l p h i t e , 10- 319 
tr ioxide , 15 . 3 7 3 , 4Ol 
tr ioxysulpharsenate , 9. 329 

INDEX 
Nicke l t r i s - a a ' - d i p y r i d y l i o d i d e , 1 5 . 433 

t r i s -cxa ' -d ipyr idy ln i t ra te , 1 5 . 492 
t r i s b u t y l e n e d i a m i n o b r o m i d e , 1 5 . 429 
t r i s b u t y l e n e d i a m i n o i o d i d e , 1 5 . 433 
t r i s b u t y l e n e d i a m i n o s u l p h a t e , 1 5 . 466 
t r i se t h y l e n e d i a m i n e c h l o r o p l a t i n a t e , 

16 . 332 
t r i s e t h y l e n e d i a m i n o b r o m i d e , 1 5 . 429 
t r i s e t h y l e n e d i a m i n o i o d i d e , 1 5 . 433 
t r i s e t h y l e n e d i a m i n o n i t r a t e , 1 5 . 491 
t r i s e t h y l e n e d i a m m o s u l p h a t e , 1 5 . 465 
t r i s p r o p y l e n e d i a m i n o b r o m i d e , 15 . 429 
t r i s p r o p y l e n e d i a m i n o i o d i d e , 1 5 . 433 
t r i s p r o p y l e n e d i a m i n o s u l p h a t e , 15 . 466 
t r i s p y r i d i n o s u l p h a t e , 1 5 . 465 
t r i t a c a r b i d e , 5 . 9Ol 
t r i t a d i n i t r i d e , 8. 137 
t r i t a d i o x i d e , 15 . 374 
t r i t a d i s u l p h i d e , 1 5 . 435 
t r i t a m a n g a n i d e , 1 5 . 252 
t r i t a o x i d e , 15 . 374 
t r i t a p h o s p h i d e , 8. 859 
t r i t a r s e n i d e , 9. 79 
t r i t a s i l i c ide , 6. 207 

— — t r i t a s t a n n i d o , 15 . 232 
t r i t a t e t r a s e l e n i d e , 10 . 8Ol 

t r i t a t e t r o x i d e , 15 . 391 
t r i t e r o d e c a v a n a d a t e , 9. 792 

d e c a m m i n e , 9. 792 
d o d o c a m m i n e , 9. 792 
h e x a m m i n o , 9. 792 
t e t r a m m i n o , 9 . 792 

t r i t h i o n a t e , 10. 609 
t r i t u n g s t a t e , 1 1 . 812 
t r i z inc ide , 1 5 . 207 
t u n g s t a t e , 1 1 . 802 

— h e x a h y d r a t e , 1 1 . 802 
t r i h y d r a t e , 1 1 . 802 

t u n g s t e n a l loys , 15 . 248 
— c h r o m i u m a l loys , 1 5 . 251 
— d ioxy t e t r a f l uo r ido , 1 5 . 406 
_ . __ s t ee l s , 15 . 33O 

t r i t a c a r b i d e , 1 5 . 249 
u r a n a t e , 12. 64 
u r a n i u m a l loys , 1 5 . 237 
u r a n y l n i t r a t e , 1 5 . 492 
u se s , 15 . 165 
v a l e n c y , 1 5 . 175 

— — v a n a d i u m a l loys , 1 5 . 238 
p e n t a f l u o r i d e , 15 . 405 

v a n d y l t e t r a f l uo r ide , 1 5 . 405 
v ik t r i l , 1 5 . 454 
v i t r i o l , 1 5 . 454 
v o l t a i t e , 14 . 352 
x a n t h o g e n o n i t r a t e , 15 . 492 
X - r a d i o g r a m , 1. 642 
z inc a l loy , 1 5 . 207 

c o p p e r a l loys , 15 . 208 
h y d r o s u l p h a t e , 15 . 476 
n i t r a t e s , 15 . 492 
o r t h o p h o s p h a t e , 1 5 . 495 
s i l i ca te , 6. 933 

z i r c o n i u m , 7. 117 
a l loys , 15 . 232 
hexa f luo r ide , 1 5 . 405 
oc tof luor ide , 1 5 . 405 

(d i )n ickel d i b o r a t e , 5 . 115 
N i c k e l a r s e n i k g l a n z , 8. 310 
N i c k e l a r s e n i k k i e s , 9. 3IO 
N i c k e l a t e s , 1 5 . 4Ol 

tetrapyridinotetrath.ion.ate
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Nickelerz, 9. 230 
Nickelfahlerz, 9. 291 
Nickel ic a m m o n i u m tr idecamolybdate , 11 . 

602 
tungs ta te , H . 802 

bar ium tungs ta te , 11 . 802 
chloride, 15. 422 
cobalt ic ferric ox ide , 14. 586 
fluoride, 15 . 406 
ox ide , 15. 373 , 392 

hexahydrate , 15. 393 
hydrates , 15. 392 
preparat ion, 15. 392 
propert ies , 15 . 393 
te trahydrate , 15. 393 

su lphate , 15 . 478 
Nicke l in , 15. 208, 21O 
Nickel ine , 9. 4 ; 15. 6 
Nicke lk ies , 15. 435 
N icke lodomeyk i t e , 9. 63 
Niekelos ie ox ide , 15. 373, 391 
—- sulphide, 15. 442, 447 
Nicke lous acetyl ide , 5. 9Ol 

a lumin ium hydrosulphate , 15. 476 
amminobromide , 15. 428 

- a m m o n i u m beryl l ium fluosulphate, 15. 
475 

cobal tous su lphate , 15. 478 
• decamolybdate , 11 . 598 

d i a m m i n o m o l y b d a t e , 1 1 . 576 
onnoamolybdato , 11 . 597 
ferrous su lphate , 15. 477 
henitr icon tarn o lybdate , 11 . 604 

—__ h e x a d e c a m o l y b d a t e , 1 1 . 603 , 604 
m a g n e s i u m su lphate , 15 . 475 

— m a n g a n o u s su lphate , 15 . 477 
_. pentasu lphate , 15. 468 

— tc tratr icontamolybdate , 1 1 . 604 
zinc su lphate , 15. 476 

beryl l ium sulphate , 15. 475 
heptahydrate , 15 . 475 
hexahydra te , 15. 475 
te trahydrate , 15. 475 

— bisethylenediaminoehloride , 15. 417 
— bromide, 15. 425 

d ihydrate , 15. 426 
— enneahydrate , 15. 426 

hexahydra te , 15. 426 
— c a d m i u m sulphate , 15. 476 
— caesium disulphate , 15. 472 

hexahydrate , 15. 472 
— carbide, 5 . 9Ol 
— eerie decafluoride, 15. 405 
— chromic hydrosulphate , 15 . 477 

pentafluoride, 15. 405 
— cobal tous su lphate , 15 . 477 
— copper d ihydropentasu lphate , 15. 474 
— d ioxysu lphate , 15 . 4 7 4 

tr ioxydisu lphate , 15 . 474 
dodeoahydrato , 15 . 474 

tr i sulphate , 15 . 473 
d ihydrate , 15. 473 
henicos ihydrate , 15 . 473 
heptahydrate , 15. 4 7 3 
tr ihydrate , 15 . 473 

— diamminobromide , 15. 428 
— diamminoiodide , 15 . 432 
— d i a m m i n o m o l y b d a t e , 1 1 . 575 
— diaquotetrapyrid ine fluoride, 15. 404 
— dihydrazinobromide , 15 . 428 

Nicke lous dihydroxybrophosphoryltrichlor-
ide, 8. 1026 

enneaoxydi iodide , 15. 431 
ferric fluoride, 15. 406 

hydrosulphate , 15. 477 
— ferrite, 13 . 925 
— ferrous hydrosulphate , 15. 477 

su lphate , 15. 477 
— fluoride, complex sal ts of, 15. 404 
— hexaiodoplumbite , 7. 779 
— hexamminobromide , 15. 427 
— hexamminoiod ido , 15. 432 
— h e x a m m i n o m o l y b d a t o , 11 . 575 
— hydrazine tetrabromide, 15. 428 
— hydrox ide , 15. 383 

colloidal, 15. 384 
iodide, 15. 43O 
l i th ium sulphate , 15. 472 

• m a g n e s i u m sulphate , 15. 475 
mo lybdate , 11 . 575 

pentahydrate , 11 . 575 
nitrate , 15. 487 

dihydrate , 15. 487 
enneahydrate , 15 . 487 
hexahydrate , 15. 487 
te trahydrate , 15. 487 

nitrite , 8. 511 
ox ide , 15. 373 , 374 
paratungsta te , 1 1 . 820 
pernickel i te , 15. 396, 4Ol 

potass ium, 15. 396, 4OO 
sodium, 15. 396, 400 

phenylenediaminochloride , 15. 417 
po tas s ium beryl l ium fluosulphate, 15. 

475 
cobal tous sulphate , 15. 478 
ferrous sulphate , 15. 477 
hexadecamolybdate , 11 . 604 
magnes ium sulphate , 15. 475 
manganous sulphate , 15. 477 
zinc sulphate , 15. 476 

quater-o-phenylenediaminochloride, 
15 . 417 

quaterpyridinochloride, 15. 417 
s o d i u m disulphate , 15. 472 

h e x a m o l y b d a t e , 1 1 . 594 
su lphate , 15. 453 

hexahydrate , 15. 455 
a , 15. 455 
P, 15. 455 

heptahydrate , 15. 453 
monohydrate , 15. 454 — — sulphide , 15. 436 

thal lous disulphate, 15. 476 
trihydrazinobromido, 15, 428 
tr imolybdato , 11. 59O 
tris-aa'-dipyridylcarbonato, 15. 484 
trisbutylenediaminochlorido, 15. 417 
trisethylenediaminoehloride, 15. 417 
trispropylenediaminoc-hloride, 15. 417 
zinc sulphate , 15. 476 

Nicke lovanadium, 9. 726 
Nickelspiessglanzerz, 9. 555 
Nickelspiessglaserz, 9. 555 
Nickelwismuthglanz , 9. 696 ; 15. 447 
Nicol ine bromoplat inate , 16. 376 
Nicomelane , 15. 6 
Nicopyr i te , 15. 6, 444 
Niebecki te , 6. 391 
Nie l lo work, 8. 447 
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Nigrica fabil is , 5. 713 
Nigrine , 7. 2, 30 
N igrum, 7. 99 
Nihi l , 1 1 . 484 
N i h i l u m a lbum, 4. 506 
Niobates , see Oolumbatea 
Niobi te , 9. 839, 868, 906 ; 12. 53O 
N i o b i u m (see Colurabium), 9. 837 
Nippon ium, 7. 177 ; 11 . 485 
N i t o n , 4 . 95 , 96, 127 ; 7. 889 

properties, chemical, 4 . 1Ol 
physical , 4. 99 

rapid decay, 4. 105 
Ni tramidates , 8. 269 
Ni tramide , 8. 268, 382 
Ni trat in , 2 . 802 
Nitratochabazi te silver, 6. 733 

thal l ium, 6. 733 
Nitratodiaquotr iammines , 11 . 403 
Ni tra topentammines , 11 . 403 
Nitratopentasulphuric acid, 8. 572, 691 
Nitratosil ieic acid, 6. 345 
Nitratosodal i tes , 6. 583 
(di)nitratosulphato-octosulphuric acid, 8. 

691 
Nitratosulphuric acid, 8. 691 
Ni tre , 2 . 419 

bas in , 2 . 803 
beds , 2. 808 
cake, 2 . 657 
cubic, 2 . 808 
meal , 2 . 807 

—-— prismatic , 2. 808 
plantat ions , 2. 808 
rhombohedral , 2 . 808 
volat i le , 1. 56 

Nitric acid, 8. 555, 556 ; 13 . 612, 615 
act ion on meta ls , 8. 589 
b y ox idat ion ammonia , 8. 207 

_ composi t ion, 8. 563 
fuming, 8. 563 
hydrates , 8. 563 
monohydrate , 8. 565 
ni troxyl , 8. 564 
phlogist ieated, 8. 454 
preparation, 8. 558 
properties , chemical , 8. 582 

physical , 8. 568 
tr ihydrate , 8. 565 

anhydride , 8. 551 
ferment , 2 . 807 
ox ide , 8. 417, 418 ; 18. 612 

hydra te , 8. 306 
preparation, 8. 418 
propert ies , chemical , 8. 427 

physical , 8. 419 
solubi l i ty , 8. 423 

sulphuric acid, IS . 615 
Nitr ides , 8. 97 
Nitri lodiphosphoric acid, 8. 714 
Nitri lodithiophosphorio acid, 8. 726 
Ni tr i lohydroxydisulphonates , 8. 672 
Nitr i lohydroxydisulphonic acid, 8. 672 
Nitr i losulphates , 8. 667 
Nitri losulphinic acid, 8. 667 
Nitr i losulphonates , 8. 667 
Nitri losulphonio acid, 8. 666, 667 
Nitri lotrimetaphosphoric acid, 8. 720 
Nitr i lotr isulphonates , 8. 680 
Nitri lotrisulphonic acid, 8. 68O 

INI>EX 
Nitr i tes , 8. 470 

analyt ical reactions, 8. 464 
const i tut ion , 8. 466 
preparation, 8. 455 
properties , 8. 459 

(di )nitri todichlorodiamminocobalt iates , 8 . 
51O 

(di )ni tr i todimethylg lyoximinocobal t iates , 
8. 51O 

(di )ni tr i todimethyIglyoximinocobalt ic ac id , 
8. 510 

Ni tr i topentammines , 1 1 . 403 
Nitr i toperosmous acid, 15. 728 
Nitr i tosulphamide , 8. 66O, 662 
m-nitroanilinium. chloropalladite, 15 . 670 
o-nitroanil inium chloropalladite, 15. 670 
jD-nitroanilinium chloropalladite, 15 . 670 
Nitrobacterine , 8. 360 
Nitrocalei te , 3- 623 , 849 
Nitrocel lulose, 2 . 829 
Nitrocobalt , 8. 545 
Nitrocopper, 8. 544 
Nitrogen, 1. 6 9 ; 8. 36O ; 11 . 6 1 1 ; 15 . 

151 
absorpt ion coeff., 8. 75 
ac t iva ted , 8. 85 
allotropic, 8. 58, 83 
a.-, 8. 58 
/S-, 8. 58 
I- , 8. 58 
H - , 8. 58 
amminotr i iodide , 8. 607 
and CO 2 , 6. 32 
ant imonide , 9. 409 
arsenide, 9. 69 
a tomic dis integrat ion, 8. 95 

number , 8. 95 
weight , 8. 94 

bromide, 8. 605 
carbide, 5. 887 
chloride, 8. 599 
cycle , 8. 361 
d iamminotetrasulphide , 8. 628 
dibromopentasulphide , 8. 627 
dioxide , 8. 382 
discovery, 8. 45 
disruption of a t o m of, 4 . 152 
disulphide, 8. 629 
electronic structure, 8. 96 
f ixation b y direct ox idat ion , 8. 365 

electric discharges, 8. 367 
Birke land a n d 

E d y e , 8. 374 
_ I s land , 8. 376 

K o w a l s k y a n d 
Moscicky, 8* 
375 

Paul ing , 8. 376 
Schonherr, 8. 375 
Scot t , 8. 376 

• organisms, 8. 357 
hal ides , 8. 598 
hexabromotetrasulphide , 8. 627 
h e x o x i d e , 8. 383 , 53O 
hydrote trasu lphatopentox ide , 10 . 345 
iodide, 8. 605 
in air, 8. 3 
i sopentox ide , 8. 530 

—. i sotopes , 8. 95 
manufacture from l iquid air, 1 . 874 
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Nitrogen , manufacture from l iquid air, 
Claude' s pro -
cess , 1. 875 

- Linde's process , 
1. 874 

mercury c o m p o u n d s , 4 . 785 
m o l y b d e n u m tetrasulphopentachlo-

ride, 1 1 . 625 
monotel luride, 11 . 58 
monox ide , 8. 382 
occurrence, 8. 46 
ox ides , 8. 382 

in air, 8. 11 
oxysu lphides , 8. 631 
pentasulphide , 8. 63O 
pentox ide , 8. 382 , 551 
peroxide , 8. 529 , 53O 

const i tut ion , 8. 546 
hydrated , 8. 54O 
properties , chemical , 8. 536 

— — physical , 8. 531 
persulphide, 8. 629 

— phosphide , 8. 851 
preparation, 8. 48 
properties , chemical , 8. 79 

physical , 8. 53 
selenido, 10. 788 
solubi l i ty , 8. 75 
s tannic ehlorosulphide, 7. 444 

oxychloride , 7. 445 
tr ioxychloride, 7. 445 

sulphide, 8. 624 
sulphides , 8. 624 
sulphonitrate , 8. 630 
tetrachlorododecasulphido, 8. 627 
tetrachlorotetrasulphide, 8. 627 
tetrasulphide, 8. 624 

blue al lotrope, 8. 626 
te trox ide , 8. 382, 529, 530 
t i tan ium hexachlorotetrasulphide , 7. 

77 
sulphotetrachloride, 7. 84 
sulphotrichlorido, 7. 84 

tr ihydrazinide, 8. 339 
trihydrotrinitride, 7. 761 
tr ioxide , 8. 449 

properties , chemical , 8. 452 
physical , 8. 45O 

t u n g s t e n tetrachlorotetrasulphide, 11 . 
843 

va l ency , 8. 89 
Ni trogene , 8. 46 
Nitroglauberi te , 2 . 691, 803, 816 
Nitroglycerol , 2 . 829 
Nitrohydrochlorio acid, 8. 618 
Ni trohydroxy lamio acid, 8. 582 
Ni trohydroxy lamin ie acid, 8. 305 
Nitroiron, 8. 545 
Ni tromagnes i te , 4 . 252, 379 
Nitromuriat ic ac id , 8. 618 
Ni tron , 8. 419 ; 5. 1 

bromoiridate , 15. 777 
Ni tronamblygoni te , 6. 367 
Nitronickel , 8. 545 
N i t ron ium hydrosulphate , 8. 567 

oxyperchlorate , 8. 567 
perchlorate, 8. 567 
pyrosulphate , 8. 567, 703 

Nitrosic acid , 8. 540 
Nitros isulphonic ac id , 8. 692 

N i t r o s o d i e t h y l a m m o n i u m bromosmate , 15. 
723 

Nitroso-iodie acid, 2 . 291 ; 8. 621 
Nitrosonitrogen tr ioxide, 8. 383 
Nitrosulfure d e fer, 8. 44O 

e t de sod ium, 8. 440 
Ni trosulphates , 8. 687 
Nitrosulphinic acid, 8. 666 
Ni trosy l , 8. 3OO 

bromide, 8. 619 
chloride, 8. 612 

a lumin ium, 8. 617 
ant imonic , 8. 617 
b i smuth , 8. 617 
copper, 8. 617 

. cuprous, 8. 617 
ferric, 8. 617 
manganese , 8. 617 
mercuric, 8. 617 
p lumbic , 8. 617 
s tannic , 8. 617 
thal lous , 8. 617 
t i tanic , 8. 617 

— — chloroanhydrosulphite , 10 . 345 
dibromide, 8. 62O 
ferrous hydrophosphate , 14 . 397 
fluoride, 8. 612 
fiuosulphoriate, 8. 612 
hal ides , 8. 612 
perchlorate, 2. 401 ; 8. 453 , 617 
persulphate , 8. 541 
si lver, 8. 412 
sulphonic acid, 8. 692 
sulphur tr ioxide, 8. 434 
sulphuric acid, 8. 696, 698 
tribromido, 8. 621 

(di)nitrosyl t i tan ium hexachlorit le , 7. 84 
nitrosylarsenic acid , 8. 435 
n i t rosy ld i e thy lammonium bromoplatiriato, 

16. 375 
n i trosy ld i - i so -buty l -ammonium bromoplat i -

nate , 16. 375 
n i trosy ld imothylamraonium bromopl a t i -

nate , 16. 375 
ni trosyldipropylbromoplat inate , 16. 375 
nitrosy ln i troxy lpyrosulphuryl , 8. 703 
nitrosylphosphoric acid, 8. 435 
(mono)nitrosylpyrosulphurie acid , 8. 703 
(di)nitrosylpyrosulphuryl , 8. 702 
Ni trosy lpyrosulphyl , 8. 703 
Nitrosylse lenic acid, 8. 696 
Nitroto lueno, 2 . 829 
Ni troty l , 8. 306 
Ni trous ac id , 8. 454 , 455 ; 18 . 615 

air, 8. 529 
analyt ica l react ions , 8. 464 
const i tut ion , 8. 466 

— preparation, 8. 455 
properties , 8. 459 

air, 8. 417 
dephlogis t icated, 8. 385 

ferment , 2 . 807 
ox ide , 8. 382 , 385 

a n d CO 8 , 6. 32 
hexahydrated , 8. 391 
physiological act ion , 8. 399 
properties , chemical , 8. 393 

physical , 8. 387 
solubi l i ty , 8. 391 

turpeth , 4 . 989 
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N i t r o x a n , 8. 212 
N i t r o x y l a m i d e , 8. 268, 382 

b r o m i d e , 8. 623 
ch lo r ide , 8. 623 
fluoride, 8. 623 
ha l ide s , 8. 622 
iod ide , 8- 623 
ox ide , 8. 552 
t e t r a n t i m o n y l t e t r a c h l o r i d e , 9. 476 

(d i )n i t roxy l d in i t r i c ac id , 8. 542 
se lenyl , 8. 696 

N i t r o x y l p h o s p h o r i c ac id , 8. 542 
N i t r o x y l s u l p h o n a t e s , 8. 699 
N i t r o x y l s u l p h o n i c ac id , 8. 696, 698 

a n h y d r i d e , 8. 699 
N i t r o y l , 8. 306 
— h y d r a t e , 8. 307 
(d i )n i t roy l , 8. 306 
N i t r ozone , 8. 88 
N i t r u m , 2. 419 ; 5 . 1 

f la rnmans , 2 . 829 
v i t r i o l a t u m , 2 . 656 

N i t r y l b r o m i d e , 8. 623 
ch lo r ide , 8. 623 
fluoride, 8. 623 
h a l i d e s , 8. 622 
iod ide , 8. 623 

N i v e n i t e , 7 . 491 ; 12. 5 , 50 
N i x a l b a , 4 . 506 

s t ib i i , 9. 378 
N i x e s ' o re , 15 . 1 
N o b e l m e t a l , 3 . 525 
Nob i l i t e , 8. 494 ; 14. 114 
Nocer ino , 2 . 2 
N o c e r i t e , 3 . 623 ; 4 . 252 
N o c t i l u e a ac r ea , 8. 73O 

cons i s tons , 8. 73O 
c o n s t a n s , 8. 73O 
glacial is , 8. 730 
g u i m n o s a , 8. 73O 

N o e g i t e , 7 . 1OO 
N o h e e t m e t a l , 7 . 607 
N o h l i t e , 5 . 516 ; 9. 839 ; 12 . 5 
N o i r d ' a e e t y l e n e , 5 . 752 

d e fume , 5 . 751 
p l a t i n e , 16. 48 
v igne , 5 . 749 

N o m e n c l a t u r e c h e m i s t r y , 1. 114 
c h e m i s t ' s , evo lu t ion , 1. 119 
W e r n e r ' s , 1. 209 

Non-cor ros ive s tee ls , 1 3 . 606 
m e t a l s , 1. 248 
po la r i zed molecu les , 4 . 187 
va lence , 1. 206 

N o n p r o d u c t i v e ene rgy , 1 . 721 
N o n t r o n i t e , 6. 906 ; 12 . 530 
N o r a m i n o r a p l u m b i , 1 1 . 290 
N o r a l i t e , 6. 821 
Nordensk io ld ino , 5 . 105 
N o r d e n s k i o l d i t e , 5 . 105 
N o r d e n s k j o l d i n e , 7 . 283 , 419 
N o r d e n s k j o l d i t e , 6. 404 
N o r d h a u s e n su lphu r i c ac id , 10. 351 
N o r d m a r k i t e , 6. 909 ; 12 . 53O 
N o r e r d e , 7 . 99 
N o r i a , 7 . 99 
N o r i c a c i d , 12 . 499 
Norite, 5 . 75O 
N o r i u m , 7. 99 
N o r m a l l i q u i d s , 1. 856 

N o r m a l s a l t s , 1. 387 
s t ee l , 12 . 675 
va lenc ies , 4 . 178, 179 

N o r m a l g l u h e n , 12 . 674 
Normal ine , 6. 736 
N o r t h u p i t e , 4 . 368 
N o r t o n , T . , 1 . 4 8 
N o s e a n , 6. 580, 584 

h y d r a t e , 6. 585 
N o s i a n , 6 . 584 
Nos ine , 6. 584 
N o t a t i o n c r y s t a l s , Mil ler ' s s y s t e m , 1. 614 
N o u m e a i t e , 6 . 933 ; 1 5 . 6 
N o u m e i t e , 6. 933 ; 1 5 . 6 
N o v a k ' s s h a f t fu rnace , 4 . 701 
N o v a r s e n o b i l l o n , 9. 4O 
N u c l e u s t h e o r y , 1. 218 
N i i r n b e r g go ld , 5 . 234 
N u l l - v a l e n c y , 4 . 176 
N u m b e r c o - o r d i n a t i o n , 8. 235 

of molecu les p e r c . c , 1. 753 
P o l a r , 1 . 211 

N u m b e r s , a t o m i c , 4 . 38 
N u m e i t e , 6 . 933 
N u m e r i c a l pref ixes , 1 . 117 
N u m i t e , 1 5 . 6 
Nuss i c r i t e , 7 . 883 
N u t t a l i t e , 6. 763 

O 

O a t r e m e r j a u n e , 1 1 . 273 
O b a c h ' s fo rmula , 1. 835 
O b l i q u e e x t i n c t i o n , 1. 608 
Obr iza , 3 . 525 
O b r u s s a , 3 . 3Ol, 525 
O b r y z a , 3 . 525 
O b s e r v a t i o n , 1. 5 
Occlus ion , 1. 306 
O c e a n i u m , 7. 2 
O c h r a c o b a l t n i g r a , 12 . 266 

coba l t i r u b r a , 9. 228 
n a t i v a , 1 3 . 885 
W i s m u t h i , 9. 646 

O c h r a n , 6. 472 
O c h r e , 12 . 53O 

b r o w n , 1 3 . 886 
b u r n t , 1 3 . 782 
c h r o m e , 6. 865 
m o r t i a l e b l eue , 14 . 39O 
r e d , 13 . 874 
v a n a d i u m , 8. 127 

O c h r e m a t i t e , 1 1 . 488 
Ochres , 1 3 . 885 , 887 
Ochro i t e , 5 . 507 
O c h r o i t e , 5 . 496 , 501 ; 9. 343 
Ochro l i t e , 7 . 491 ; 9. 506 
Oc tach lo ros i l i cop ropane , 6. 96O 
Oc tach lo ro t r i s i l ane , 6. 96O 
O c t a h e d r i t e , 7. 2 , 3O 
O c t a h e d r i t e s , 12. 528 
O c t a v e s , l a w of, 1 . 252 , 254 
O o t a z o n e , 8. 329 
O c t e r o h e x a p h o s p h o r i c ac id , 8. 992 
O c t i b b e h i t e , 12 . 530 ; 1 5 . 4 , 6, 256 
O c t o b r o m o s i l i c o p r o p a n e , 6 . 981 
O c t o b r o m o t r i s i l a n e , 6. 981 
O c t o c h l o r o m o l y b d o u s a c i d , 1 1 . 618 
Octochloropropane, 8 . 972 
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Octochlorotetrasi lane, 6. 975 
Octochlorotrisi lane, 6. 216, 972 
Octocos ivanadates , 9. 202 
Octodecatungst ic arsenic acid, 11 . 832 
Octodecavanadates , 9. 202 
Octohydroctos i l tr idecoxane , 6. 232 
Octometaphosphatea , 8. 989 
Octometaphosphoric acid, 8. 989 
Octomolybdates , 11 . 582, 595 
Octomolybdic acid, 11 . 548 
Oc t o vanadate s , 9. 202 
Octovanadatohexadecatungs t i c acid, 9. 
Odontol i te , 5 . 368 
Oedolite, 6. 718 
Oerstedite , 6. 847 ; 7. 1OO 
Oersted's react ion, 5. 313 
Oetotungsta tes , 11 . 773 
Oeuil de chat , 6. 139 
Off a H e l m o n t i , 2 . 800 
Offretite, 6. 729 
O h m , 1. 963 
Oildag, 5 . 753 
Oisanite, 6. 721 ; 7. 3O 
Okenite , 6. 36O, 361 
Olafite, 6. 663 
Olata pina, 3 . 304 
Old Nick's Copper, 15. 1 
Oloic acid, 18. 615 
Oleum, 10. 351 

glaciale vitrol i , 10. 332 
silicixm, 6. 135 
sulphur is , 10. 332 
v in i , 2 . 21 

Oligiste, 13 . 775 
Oligoclase, 6. 662 , 693 

baryta , 6. 707 
microclino, 6. 664 
stront ia , 5. 707 

Oligonite , 12 . 15O ; 14. 355, 369 
Ol igonspath, 14. 355 
Oligosiderites, 12 . 523 
Oliveiraite, 7. 56, 1OO 
Olivenerz strahligos, 9. 161 
Olivenite , 3 . 8 ; 9. 5, 159 
Olivine, 6. 385 ; 12 . 53O ; 15. 9 

Lime- , 6. 386 
peridote , 6. 385 
t i tano- , 6. 846 

Ollacherite, 6. 607 
Ollae fossiles, 6. 512 
Ol-salt , 14. 672 
Oltremare gial lo, 11 . 273 
Omphac i te , 6. 818 
Omphaz i te , 6. 818 
Oncophyl l i te , 6. 607 
Ondanique , 12 . 853 
One Thing , 1. 48 
Oneyi te , 12 . 530 ; 18. 877 
Ongoite , 6. 622 
Onkoite , 6. 622 
Onocsine , 6. 606 
Onofrite, 4 . 697 ; 10 . 694 , 780, 919 
Ontariol i te , 6. 763 
O n y x , 6. 139 

marble , 8. 815 
Oolit ic l imes tone , 8. 815 

ore, 5 . 249 ; 18 . 775 
Oosi te , 6. 619, 812 
Opac i ty X - r a y s , specific, 4 . 33 
Opal, 0. 300 , 141 

Opal fire, 6. 141 
g lass , 6. 141 

— iron, 6. 141 
jasper, 6. 141 
milk, 6. 141 
mother-of-pearl , 6. 141 
-wax, 6. 141 

Opalescence of gases , 1. 166 
critical, 1. 166 

Opahis , 6. 141 
Open-hearth steel , 12 . 653 
Opheret, 7. 484 
Ophiol i te , 6. 422 
Ophites , 6. 42O 
Opsimose, 6. 896 
Optic a x e s , 1. 607 
Optical ac t iv i ty , 1. 608 

cons tant s a n d i somorphism, 1. 658 
empt iness , 1. 768 

Tyndal l ' s t e s t , 1. 768 
ex t inc t ion , 2. 155 

angle of, 1. 608 
Or, 3 . 296 

des chats , 6. 604 
graphique, 11 . 1 
gris lamel leux , 11 . 114 

Orange borrite, 14 . 167 
Orangeite , 7. 896 
Oranges, 13 . 615 
Orangite , 7. 175, 185 ; 12. 6 
Oranite, 6. 695 
Ordinary ray, 1. 607 
Ore, 3 . 5 

bal l -metal , 7. 475 
- fahl, 8. 7 

horseflesh, 3 . 7 
- l ivery copper, 3 . 117 

peacock, 3 . 7 
pot ter 's , 7. 781 
ruby, 3 . 7 
t i le , 3 . 117 
t inder, 7. 491 

Oroide, 4. 671 
Ores, concentrat ion of, 3 . 22 

e lectrostat ic separation, 3 . 22 
f lotat ion, 3 . 22 
j igging, 3 . 22 
magne t i c separat ion, 3 . 22 

Organic l iquids a n d CO 2 , 6. 32 
Orichalcum, 4. 398, 399, 4O0 
Orientite, 6. 895 
Orileyite, 9. 64 ; 12. 53O 
Orloff d iamond, 5. 711 
O m i t h i t e , S. 623 , 866 
Orpiment , 9. 1, 4 
Orthite , 6. 722 ; 7. 897 ; 12. 6 

al lanite , 7. 185 
Orthites epidote , 5 . 510 
Orthoant imonic acid, 9. 443 
Orthoant imonious acid, 9. 429 
Orthoarsenatomolybdic acid, 9. 206 
Orthoarsenic acid, 9. 141 
Orthobismuthous acid, 9. 65O 
Orthoborio acid, 5. 47, 48 

preparation, 5. 49 
Orthocarbonates , 6. 72 
Orthocarbonic ac id , 6. 72 
Orthochlorite, 12 . 530 
Orthochlorites , 6. 622 
Orthochloroantimonic acid, 9. 490 
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Orthochromic acid, 11 . 24O, 302 
Orthochromites , 11 . 196 
OrthoehromoTis acid, 11 . 196 
Orthoclase, 6. 662 ; 7. 897 

ferric, 6. 662 
Orthodiphosphoric acid, 8. 948 
Orthodisilicic acid, 6. 310 
Ortliodiva.na.dic acid, 9. 758 
Orthoferric acid, 13. 905 
Orthoferrites, 18. 905 
Orthohexaphosphoric acid, 8. 991 
Orthohypophosphoric acid, 8. 928 
Orthoiodic acid, 2. 322 
Orthoraanganous acid, 12. 23 J 
Orthomolybdic acid, 11. 547 
Orthoperiodic acid, 2. 386 
Orthophosphates , 8. 966 
Orthophosphirnic acid, 8. 716 
Orthophosphoric acid, 8. 947, 948 

act ion of heat , 8. 961 
properties, chemical , 8. 962 

chloride, 8. 1O] 9 
Orthoplumbic acid, 7. 685 
Orthopyrophosphoric acid, 8. 948 
Orthopolyvanadic acid, 9. 758 
Orthose, 6. 662 
Orthosilicic acid, 6. 293, 294, 308 
Orthostannic acid, 7. 408 
Orthosulpharsenic acid, 9. 315 
Orthosulpharsonious acid, 9. 289 
Orthosulphoantimonious acid, 9. 532 
Orthosulphoctoantimonious acid, 9. 532 
Orthosulphosilieic acid, 6. 987 
Orthosulphotetrantimonious acid, 9. 532 
Orthosulphotetrarsonious acid, 9. 289 
Orthosulphoxyl ic acid, 10. 165 
Orthosulphurie acid, 10. 357 
Orthosulphurous acid, 10. 238 
Orthotelluric acid, 11. 83, 87, 88 
Orthotetrarsenious acid, 9. 117 
Orthothiocarbonic acid, 6. 119 
Orthothiophosphoric acid, 8. 1062 
Orthotitanie acid, 7. 39 
Orthotungst ie acid, 11. 764 
Orthozirconic acid, 7. 128 
Oruetite , 11 . 2, 60 
Orvill ite, 6. 844 ; 7. 1OO 
Oryzite , 6. 755 
Osannito, 6. 917 ; 12. 53O 
Osman, 15. 727 
Osman-osmic acid, 15. 727 
Osmelite , 6. 366 
Osmiamic acid, 15. 727 
Osmic acid, 15. 705, 707 

barium sulphide, 10. 324 
hexath iocarbamidohydroxy trichloride, 

15. 718 
po tas s ium decasulphide, 10. 324 

tetradecasulphite , 10. 325 
si lver sulphide, 10. 324 

Osmichlorides, 15 . 718 
Osmious p o t a s s i u m dihydropentasulphite , 

10. 324 
sulphite , 10. 324 

Osmiridium, 15. 686, 751 ; 16 . 6 
Osmium, 15. 686 ; 16. 1, 3 

amalgam, 15. 697 
a m m o n i u m dodecachloride, 16. 720 
analyt ical react ions, 16 . 697 
a tomic disruption, 15 . 702 

Osmium atomic number , 15 . 702 
we ight , 15. 700 

black, 15. 69O 
blue oxide , 16. 703 
bromides , 15 . 722 
cata lys is b y , 1. 487 
chlorides, 15 . 716 
cobalt a l loys , 15. 697 
colloidal, 15. 69O 
copper al loy, 15 . 697 
crystal l ine, 15. 69O 
diamminodihydroxide , 15. 703 
dichloride, 15. 716 
dihydroxide , 15. 702 
di iodide, 15. 724 
dioxide , 15. 703 

colloidal, 15. 704, 705 
dihydrate , 15. 704 
monohydrate , 15 . 704 
pentahydrate , 15. 704 

disolenide, IO. 802 
disulphate , 15. 726 
disulphide, 15. 725 
ditel luride, 11 . 65 
electronic structure, 15 . 702 
explos ive , 15. 69O 
extract ion , 15. 687 
films, 15. 69O 
fluorides, 15. 714 
gold al loy, 15. 697 
hemipentasulphide , 15. 726 
hemitr ioxide , 15. 703 

hydrated , 15. 703 
hexachloride, 15. 72O 
hexafluoride, 15. 715 
hexathiocarbamidotrichlorido, 15. 717 
hydrosol , 15. 69O 
h y d r o x y trichloride, 15. 72O 
iodides, 15. 724 
iridium a l loys , 15. 747, 751 
iron a l loys , 15. 697 
i sotopes , 15. 702 
l i th ium al loy, 15. 697 
mercury al loy , 15. 697 
monose lenide , 10. 802 
monotel luride, 11 . 65 
monox ide , 15. 703 

hydrated , 15 . 702 
nickel a l loys , 15. 697 
ni trate , 15. 727 
nitrite , 15. 728 
ni trogen compounds , 15. 727 
occurrence, 15 . 686 
octoohloride, 15. 721 
octofluoride, 15. 714 
ox ides , 15. 702 
oxychloride, 15. 718 
oxydiamminochlor ide , 15. 72O 
oxydiamminodihydrox ide , 15. 704 
oxydiamminoni trate , 15 . 727 
oxydiamminosulphate , 15. 726 
oxydihydrosulphide , 15. 726 
oxyfluoride, 15. 716, 722 
oxyiodide , 16. 725 
oxysulphide , 15. 726 
pal ladium al loys, 16 . 697 
phosphide , 8. 861 
physiological act ion, 15 . 698 
p la t inum al loys , 16. 226 

iridium al loys , 16. 228 

Ortliodiva.na.dic


O s m i u m pla t inum pal ladium al loys , IB. 226 
po tas s ium disulphite , 10. 324 

dodecachloride, 15- 72O 
preparat ion, 15. 687 
properties , chemical , 15. 695 

phys ical , 15. 691 
rhodium al loys , 15. 697 
ruthen ium al loys , 15 . 697 
sesquioxide, 15. 702 
si lver al loy, 15. 697 
sod ium dodecachloride, 15. 72O 

sulphite , 10. 325 
solubi l i ty of hydrogen, 1. 307 
sulphates , 15. 725 
sulphide, 15. 725 
sulphides , 15. 725 
tetrabromide, 15. 722 
tetrachloride, 15. 717 
tetrafluoride, 15- 715 
te trahydroxide , 15. 704 
tetraiodide, 15. 724 
tetrasulphide, 15. 725 
te troxide , 15 . 707 

solubi l i ty of hydrogen, 1. 308 
tribromide, 15. 722 
tricarbonyldichloride, 15. 716, 717 
trichloride, 15. 716 
trioxido, 15. 705 
uses , 15. 699 
va lency , 15. 7OO 
zinc al loy, 15. 697 

Osmochlorides , 15. 717 
Osmondite , 12 . 841 
Osmosis , 1. 539 

negat ive , 1. 541 
pos i t ive , 1. 541 
reversed, 1. 541 

Osmotic pressure, 1. 538 
abnormal , 1. 990 
a n d boi l ing point , 1. 568 

concentrat ion, 1. 543 
— freezing point , 1. 568 
— gas la-ws, 1. 543 
— heat of so lut ion, 1. 547 
— ionization, 1. 99O 

solubil i ty , 1. 569 
temperature , 1. 545 
vapour pressure, 1. 55O 

chemical theory, 1. 57O 
colloids, 1. 774 

- e lectromot ive force, 1. 1020 
- gas ana logy hypothes i s , 1. 557 
- general formula, 1. 552 
- so lut ion pressure hypothes i s , 1. 

558 
surface tens ion hypothes i s , 1. 560 

- theories of, 1. 557 
vapour pressure h y p o t h e s i s , 1. 

558 
pressures abnormal , 1. 570, 573 

Osmous su lphate , 15 . 726 
sulphi te , 15. 726 

O s m u n d furnace, 12 . 582 
Osrayl, 15. 705 

a m m o n i u m bromide, 15. 724 
chloride, 15 . 721 
oxybromide , 15 . 724 
oxydichloride , 15 . 721 

bar ium nitrite , 15 . 729 
oxyni tr i te , 15. 729 
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Osmyl hydrox ide , 15. 705 
oxysa l t s , 15 . 705 
p o t a s s i u m bromide , 15. 724 

chloride, 15. 721 
d ihydrate , 15. 721 

nitr i te , 15. 729 
oxydichlor ide , 15. 721 
oxyni tr i te , 15. 729 

si lver oxyni tr i te , 15 . 729 
sod ium oxyni tr i te , 15. 729 
s t ront ium oxyni tr i te , 15 . 729 
tetramminochloride , 15 . 721 
te tramminochloroplat inate , 15 . 721 
t e tramminohydrox ide , 15. 706 
te tramminoni trate , 15 . 727 
tetranuninonitr i te , 15. 729 
te tramminosulphate , 15 . 726 

Osteol i te , 3 . 623 , 896 
Ostranite, 6. 857 ,- 7. IOO 
Ostranium, 7. 99 
Ost's so lut ion, 3 . 273 
Ostwald a n d Walden's bas ic i ty rule, 1. 

1002 
Ostwald's di lut ion law, 1. 992 

la-w of success ive react ions, 2 . 371 
Otavi te , 4 . 409 , 647 
Ottrel i te , 6. 62O ; 12. 15O, 530 
Oust i te , 12 . 267 
Outremer, 6. 586 
Ouvarofiito, 6. 866 
Ouvarovi te , 6. 714 
Ouwarovi te , 6. 866 
Overgrowths , 1. 661 
Overvoltage . 1. 333 
Owarowite , 6. 866 
Owenite , 6. 622 
Owyhee i te , 9. 554 
OxalatobisethylenodiamiTies, 1 1 . 406 
Oxalatof luoantimonitos , 9. 466 
Oxalatosodal i te , 6. 583 
Oxala to te trammines , 11 . 405 
Oxalatotr iamminochromic acid, 1 1 . 409 
Oxalic acid, 13 . 613 , 615 
Oxal i te , 12 . 53O 
Oxhaver i te , 6. 368 
Oxidat ion , 1. 64, 69, 117, 210 

process go ld refining, 3 . 507 
Oxide , 1. 69 

of copper, black, 3 . 7 
rod, 3 . 7 

Oxides , 1. 117, 374, 393 ; 9. 589 
amphoter ic , 1. 394 
condensed, 7. 224 
hea t of formation, 1. 374 
higher, 1. 268 
intermediate , 1. 394 
preparation, 1. 374 

Oxidized ores, 0. 589, 715 
Oxidiz ing fusion, 8. 26 
Oximidosulphonates , 8. 673 
Oximidosulphonic acid, 8. 672 
Oxiodic acid, 2 . 293 
Oxoferrite, 18 . 704 
Oxol i th , 2 . 253 
Oxomonos i lane , 6. 234 
Oxomonos i loxane , 6. 234 
O x o n i u m hydrox ide , 1. 92O 

sa l t s , i . 919 
Oxozone , 1. 899 
Oxyac ids , 1. 386 
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Oxyac ids of chlorine subst i tut ion of bromine, 
2. 385 

iodine, 2 . 385 
sulphur structure, 10. 178 

Oxyalumina , 5. 27J 
O x y a m m o n i a , 8. 28O 
Oxyapat i t e , 3 . 904 
Oxyausteni tos , 13 . 702, 704 
O x y bromides, 11 . 109 
Oxychlorides, 12 . 38O 
Oxychlorine acids, thermochemistry , 2. 379 
Oxychloroiodure de p lomb, 7. 768 
Oxycobal tammine nitrate, 14. 843 
Oxycobalt iac sa l t s , 14. 672 
Oxyde d'azote, 8. 418 

de p l o m b sur o x y g i n e , 11 . 122 
manganese argontin, 12. 266 

Oxydecammines , 11 . 408 
Oxydimercur iammonium amidonitrate , 4 . 

IOOO 
a m m o n i u m dichromate, 11 . 342 
chloride, 4. 867 
chroraate, 11 . 284 
fluoride, 4 . 796 
iodide, 4. 924 
morcuriammonium nitrate, 4. 10OO 

sulphate , 4 . 979 
— mercuric oxyquadrichromate , 1 1 . 284 

oxytr imorcuriammonium sulphate , 4. 
980 

sulphate , 4. 977, 979 
Oxydimorcurio amidochloride, 4. 787 
Oxydisi l ine, 6. 232 
Oxyferrites, 13. 702, 704 
Oxyfluomolybdatos , 11. 612 
Oxyfluopormolybdatos, 11 . 614 
Oxyfluoperti tanates , 7. 68 
Oxygen , 1. 69 ; 11 . 368 

absorption b y solids, 1. 37O 
act ive , 1. 925 
allotropic forms, 1. 366 
atomic , 1. 366 

_ weight , 1. 38O 
- -— boiling point , 1. 365 

combust ion , 1. 374 
, calc ium, 1. 374 

— ——— charcoal, 1. 374 
in , 1. 373 
iron, 1. 374 
magnes ium, 1. 374 
phosphorus, 1. 374 
sodium, 1. 374 
sulphur, 1. 374 

critical pressure, 1. 365 
temperature , 1. 365 
vo lume, 1. 365 

crystals of, 1. 366 
detect ion, 1. 380 
determinat ion, 1. 38O 
diameter molecule , 1. 363 
dielectric constant , 1. 369 
diffusion coefficient, 1. 371 
discharge potent ia l , 1. 368 
discovery, 1. 344 
dispersion, 1. 366 
electrode, 1. 368 
entropy, 1. 365 
free p a t h , 1. 363 
in air, 8. 3 
i n d e x refraction, 1. 366 , 

O x y g e n ionizing potential , 1. 368 
iron carbon, 12. 621 

hydrogen s y s t e m , 12 . 630 
hydrogen-carbon s y s t e m , 12 . 63O 

iron s y s t e m , 12. 619 
- la tent heat fusion, 1. 366 

vaporizat ion, 1. 365 
- l iquid absorption fluorine, 1. 371 

nitrogen, 1. 371 
- magnet ic m o m e n t , 1. 369 

susceptibi l i ty , 1. 369 
- manufacture from liquid air, 1. 874 

Claude's process , 1. 
875 

Linde's process , 1. 874 
- mel t ing point , 1. 366 
- number molecules in gas , 1. 363 
- occurrence, 1. 351 
- ovorvoltage, 16- HO 
- oxidizat ion potent ia l , effect of hydro

gen peroxide, 1. 930 
- physiological effects, 1. 378 
• preparation, 1. 352 
• jpv-eurves, 1. 364 
• quadrivalency, 1. 919 
- rate of solut ion in water, 1. 369 
relative dens i ty , 1. 363 
solubil ity, 1. 369 

acetone , 1. 370 
acids, 1. 369 
a m m o n i u m chloride, 1. 3 7 0 
barium chloride, 1. 37O 
blood, 1. 37O 
caesium chloride, 1. 370 
calcium chloride, 1. 370 
e thy l alcohol, 1. 37O 
l i th ium chloride, 1. 37O 
magnes ium chloride, 1. 370 
m e t h y l alcohol, 1. 37O 
petroleum, 1. 370 
potass ium bromide, 1. 370 

chloride, 1. 370 
cyanide , 1. 370 
hydroxide , 1. 369 
iodide, 1. 37O 
nitrate , 1. 37O 
sulphate , 1. 370, 379 

rubidium chloride, 1. 370 
• sea-water, 1. 37O 
sod ium bromide, 1. 370 

chloride, 1. 37O 
hydroxide , 1. 370 
sulphate , 1. 37O 

sugar, 1. 37O 
sulphuric acid, 1. 369 
water , 1. 369 

• specific cohesion, 1. 364 
• heat , 1. 366 

vo lume , 1. 363 
• spectrum absorption, 1. 368 

spark, 1. 367 
stark effect, 1. 368 
storage, 1. 356 
surface tens ion, 1. 364 
thermal conduct iv i ty , 1. 

expans ion , 1. 365 
uses , 1. 379 
vapour pressure, 1. 365 
ve loc i ty of molecules , 1. 

sound, 1. 364 

3 6 5 

363 



O x y g e n , Verdat 's constant , 1. 367 
v i scos i ty , 1. 364 
we ight of a t o m , 1. 363 

l itre, 1. 363 
O x y g e n a t e d p o t a s s i u m chlorate , 2 . 371 
O x y h e m o g l o b i n , 6. 11 
O x y h y d r o g e n flame, 1. 326 
Oxyhydrohexani tr i top la t inous acid, 8. 515 
Oxyiod ine , 2 . 293 
Oxykerkcheni te , 14. 391 
Oxymeion i t e , 6. 764 
O x y m e r c u r i a m m o n i u m diamzxiinonitrate, 4 . 

IOOI 
d i a m m o n i u m ni trate d ihydrated , 4 . 

1001 
mercur iammonium phosphate , 4. 1005 

decahydrated , 4 . 1005 
mercuric phosphate , 4 . 1005 

Oxymercuros ic hydroxyni tra to , 4 . 995 
Oxymuric i te matches , 8. 1059 
Oxysulpharsenates , 9 . 325 
Oxysulpharsenic acids , 9. 326 
Oxysulpharsenious ac ids , 9. 325 
Oxysulpharseni tes , 9. 325 
Oxysu lphazota te , 8. 684 
Oxysu lphomolybdates , 1 1 . 65O 
Oxysu lphoparamolybdates , 11 . 654 
Oxysulphoperrhenates , 12 . 48O 
Oxysu lphose len ium c o m p o u n d s , 10. 922 
Oxytetrachloroplat inic ac id , 16. 333 
Oxyth iophosphates , 8. 1066 
Oxytr imercur iammonium mercuric n i trate , 

4 . 1001 
ni trate , 4 . 1001 
oxyd imercur iammonium su lphate , 4 . 

98O 
Oxytr imorcur id iammonium sulphate , 4. 977 
Oxytrisulpharsenic acid, 9. 326 
Ozarkite, 6. 709 
Ozobenzone, 1. 899, 911 
Ozobuty lene , 1. 899 
Ozoethylene , 1. 899 
Ozomolybdic ac id , 11 . 605 
Ozonates , 1. 908 
Ozone, 1. 277 

absorption spectrum, 1. 895 
ac t ion alcohol , 1. 911 

alkali hydrox ides , 1. 908 
a lkal ine earth hydrox ides , 1. 908 
a l u m i n i u m , 1. 908 

• a m m o n i a , 1. 907 
ani l ine, 1. 911 
a n t i m o n y , 1. 907 
arsenic, 1. 907 

trichloride, 1. 907 
arsenious ox ide , 1. 907 
arsine, 1. 907 

— . benzene , 1. 911 
b i s m u t h ni trate , 1. 910 
brass , 1. 908 
bromine, 1. 904 
carbon, 1. 907 

m o n o x i d e , 1. 907 
chlorine, 1. 904 
chromic sa l t s , 1. 911 
cobal t su lphate , 1. 911 

sulphide, 1. 909 
copper, 1. 909 
cork, 1. 911 
cupric sal ts , 1 . 910 
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Ozone ac t ion dynami te , 1. 911 

e t h y l peroxide, 1. 911 
e thy lene , 1. 911 
ferric sa l t s , 1. 911 
ferroohromium, 1. 908 
ferrocyanides, 1. 911 
ferrous sa l t s , 1. 91O 
fluorine, 1. 904 
go ld , 1. 908 

chloride, 1. 911 
sulphide, 1. 91O 

hydrazine su lphate , 1. 907 
hydrogen , 1. 9Ol 

chloride, 1. 904 
fluoride, 1. 904 
hal ides , 1. 904 
peroxide , 1. 903 

__ sulphide, 1. 905 
iodine, 1. 904 
iron, 1. 908 

— — lead, 1. 909 
sa l ts , 1. 910 

__ _ sulphide, 1. 909 
-—-— manganese d ioxide , 1. 9IO 

sulphide, 1. 909 
manganic su lphate , 1. 9IO 
m a n g a n o u s sa l ts , 1. 91O 
mercurous sa l t s , 1. 9IO 

—— mercury, 1. 909 
m e t h a n e , 1. 911 
nickel , 1. 909 
— — nitrate , 1 . 9 1 1 

sulphide, 1. 909 
nitric oxide , 1. 906 
ni trogen, 1. 906 

chloride, 1. 911 
iodide, 1. 911 
te troxide , 1. 906 
trioxide, 1. 906 

nitroglycerol, 1. 911 
pal ladium sa l ts , 1. 911 

sulphide, 1. 909 
permanganates , 1. 9IO 
phenols , 1. 911 
phosphine , 1. 907 

——- phosphorus , 1. 907 
iodide, 1. 907 
pentabromide , 1. 907 
pentachloride, 1. 907 
pentox ide , 1. 907 
tribromide, 1. 907 
trichloride, 1. 907 

p l a t i n u m , 1. 908 
po tas s ium carbonyl ferrocyanide, 

1. 911 
iodide solut ions , 1. 904 

acid, 1. 905 
alkaline, 1. 905 
neutral , 1. 904 

rubber, 1. 911 
se lenium, 1. 906 
si l icochloroform, 1. 908 
silver, 1. 909 
sulphide, 1. 909 
sod ium sulphide, 1. 905 

thiosulphate , 1. 905 
s tannous chloride, 1. 910 
st ibine, 1. 907 
sulphur, 1. 905 

dioxide, 1. 905 
2 u 
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O x y g e n a c t i o n s u l p h u r t r i ox ide , 1. 906 
s u l p h u r i c ac id , 1. 906 
s u l p h u r o u s ac id , 1. 905 
t e l l u r i u m , 1. 906 
t h a l l o u s sa l t s , 1. 9IO 
t i n , 1 . 909 
v e g e t a b l e co lours , 1. 911 
w a t e r , 1. 903 
z inc , 1. 908 

a s ox id iz ing a g e n t , 1 . 905—9IO 
r e d u c i n g a g e n t , 1. 904 

boi l ing p o i n t , 1. 894 
chemica l p r o p e r t i e s , 1. 9Ol 
colour , 1. 894 
compos i t i on , 1. 914 
c o n s t i t u t i o n , 1. 917 
fo rmula of, 1. 918 
froe e n e r g y , 1. 895 
h e a t f o r m a t i o n , 1. 895 
h i s t o r y , 1. 877 
h y d r a t e , 1. 90S 
in a i r , 8. IO 
luminescence . 1. 901 
occu r r ence , 1. 891 
phys i ca l p r o p e r t i e s , 1. 893 
p r e p a r a t i o n , 1. 878 
q u a n t i t a t i v e d e t e r m i n a t i o n , 1. 949 
so lub i l i ty ace t i c a c id , 1. 897 

a n h y d r i d e , 1. 897 
c a r b o n t e t r a c h l o r i d e , 1. 898 
ch loroform, 1. 898 
es sen t i a l oils , 1. 897 
e t h e r e a l oils, 1. 897 
e t h y l a c e t a t e , 1. 897 
f a t s , 1. 897 
i n a lka l ine so lu t i ons , 1 . 897 

s a l t so lu t ions , 1. 897 
. s u l p h u r i c ac id , 1. 897 

w a t e r , 1. 896 
so lu t i ons a c t i o n a c e t a l d e h y d e , 1. 897 

oxa l ic ac id , 1. 897 
p a r a l d e h y d e , 1. 897 

_ _ q u i n i n e s a l t s , 1. 897 
s tab i l i z ing , 1. 897 

specific g r a v i t y , 1. 894 
h e a t , 1. 895 
m a g n e t i z a t i o n , 1. 896 

t e s t s , 1 - 9 5 1 
u s e s , 1. 911 
w a t e r , 1. 898 

Ozonic ac id , 1. 906 , 908 
Ozon ides , 1 . 897, 899 
O z o n i t e , 5 . 119 
Ozonizer , B a b o ' s , 1. 885 

B r o d i e ' s , 1. 886 
S i e m e n s ' , 1. 886 

O z o n o u s ac id , 1. 908 
Ozonwasserstoff , 1 . 321 
Ozo-sa l t , 14 . 672 
O z o z o b u t y l e n e , 1. 899 
Ozozonides , 1. 899 

P 

P a c h e r i t e , 9 . 779 
P a c h n o l i t e , 2 . 1 ; 3 . 623 ; 5 . 303 , 309 
P a c i t e , 9. 308 ; 12 . 530 
P a c k f o n g , 1 5 . 2, 209 
P a c k t o n g , 1 5 . 209 
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F a g o d i t e , 6. 498 , 619 
Pai -1 'ung , 15 . 209 
P a i n t e r i t e , 6 . 609 
P a j a s b e r g i t e , 6 . 897 
P a k f o n d , 1 5 . 209 
P a k - t o n g , 15 . 209 
P a l a c h e i t e , 14. 348 
Pa l seona t ro l i t e , 6 . 652 
P a l a i t e , 12 . 452 

t e t r a h y d r a t e , 12 . 452 
P a l a u , 1 5 . 647 
Pa l igorsc i to , 6. 825 

a-, 6. 825 
/3-, 6. 825 
calcis , 6. 825 

Pa l l ad i a b i spy r id inoch lo r ide , 15 . 671 
b i s p y r i d i n o c h l o r o b r o m i d e , 15 . 678 
b i spy r id inod i iodod ich lo r ide , 1 5 . 681 
b r o m i d e , 15 . 676 
ch lor ide , 15 . 671 
d i a m m i n o c h l o r i d e , 15 . 671 
e t h y l e n e d i a m i n o c h l o r i d e , 15 . 671 

• p o t a s s i u m h e x a n i t r i t e , 8. 514 
s u l p h i d e , 15 . 682 

P a l l a d i o p l a t i n u m , 16. 6 
P a l l a d i o u s a m m o n i u m s e l e n a t e , 10. 89O 

a r s e n a t e , 9. 234 
s e l ena t e , 10 . 89O 

P a l l a d i u m , 1 5 . 592 ; 16 . 1 
a b s o r p t i o n o x y g e n , 1. 37O 
a l loys , 15 . 642 
a l u m i n a t e s , 15 . 656 
a l u m i n i u m a l loys , 15 . 649 
a m a l g a m , 15 . 649 

h y d r o s o l , 15 . 649 
a m m o n i t r i t o , 8. 514 

— a m m o n i u m po ly su lph ido , 15 . 682 
a n a l y t i c a l r e a c t i o n s , 15 . 633 
a n t i m o n i d e , 15 . 629 
a r sen ic a l loys , 9. 81 
a s b e s t o s , 15 . 597 
a t o m i c d i s r u p t i o n , 15 . 641 

n u m b e r , 15 . 641 
w e i g h t , 15 . 64O 

b a r i u m a l loy , 15 . 648 
b i s m u t h a l loys , 9. 641 
b l a c k , 15 . 597 
b r o m i d e s , 15 . 675 
c a d m i u m a l loy , 1 5 . 648 
c a r b o n a t e , 1 5 . 684 
c a r b o n a t e s , 1 5 . 684 
c a r b o n a t o d i a m m i n e , 1 5 . 684 
c a t a l y s i s b y , 1 . 487 
ch lo r ides , 15 . 66O 
c h r o m i u m a l loys , 15 . 65O 
c o b a l t a l loys , 15 . 651 
col loidal , 1 5 . 598 
c o p p e r a l loys , 15 . 642 
c rys t a l l i ne , 15 . 597 
c u p r i d e , 15 . 643 
d i a m m i n o t r i c h l o r i d e , 15 . 671 
d i a n t i m o n i d e , 9. 416 ; 1 5 . 629 
d i b r o m i d e , 15 . 675 
d ich lo r ide , 15 . 66O 
d i c h l o r o d i a m m i n o c h l o r o m e r c u r i a t e , 

15 . 668 
d i c h l o r o d i a m m i n o c h l o r o s m a t e , 1 5 . 668 , 

719 
d i c h l o r o d i a r n m i n o p i r a t e , 16 . 668 
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Palladium difluoride, 15. 658 
diiodide, 15. 679 

monohydrate, 15. 679 
dinitrosyldichloride, 8. 427 
dinitrosylsulphate, 8. 427 
dioxide, 15. 657 
diplumbide, 15. 649 
disulphide, 15. 682 
ditelluride, 11. 64 
dithiocarbamidosulphide, 15. 682 
electrodeposition, 15. 596 
electronic structure, 15. 641 
explosive, 15. 598 
extraction, 15. 594 
films, 15. 598 
fluorides, 15. 658 
gold, 15. 592 

alloys, 15. 646 
solubility of Hydrogen, 1. 

307 
copper alloys, 15. 648 
nickel alloys, 15. 648, 652 
silver alloy, 15. 648 
zinc alloys, 15. 648 

hemioxide, 15. 654 
— • hemiplumbide, 15. 65O 

hemisilieuie, 6. 214 
hemisulphide, 15. 681 
hernitrioxide, 15. 657 
hydride, 15. 618 
hydrogel, 15. 598 
hydrogen alloys, 15. 616 
hydrosol, 15. 598 
intermetallic compounds, 15. 642 
iodides, 15. 679 
iridium alloys, 15. 751 
iron alloys, 15. 65O 
isotopes, 15. 641 
lead alloys, 15. 649 
lithium alloys, 15. 642 
magnesium alloy, 15. 648 
manganese alloys, 15. 65O 
manganide, 15. 65O 
molybdenum alloys, 15. 650 
monantimonide, 9. 416 
monochlorido, 15. 66O 
monosilicide, 6. 214 

• monosulphide, 15. 681 
monoxide, 15. 655 
nickel alloy, 15. 651 
nitrates, 15. 684 
nitride, 8. 137 

• occurrence, 15. 592 
organosol, 15. 598 
osmium alloys, 15. 697 
oxides, 15. 654 
pentitahexoxide, 15. 654 
phosphates, 15. 684 
phosphide, 8. 861 
physiological action, 15. 635 
platinum alloy, 16. 223 

gold alloys, 16. 225 
osmium alloys, 16. 226 
rhodium alloys, 16. 225 
solubility of hydrogen, 1. 307 

plumbide, 15. 650 
preparation, 15. 594 
properties, chemical, 15. 616 

physical, 15. 599 
pyroarsenite, 9. 134 

Palladium rhodium alloys, 15. 652 
ruthenium alloys, 15. 652 
selenide, 10. 8Ol 
sesquioxide, 15. 657 

silica, 15. 597 
silver alloys, 15. 644 

solubility of hydrogen, 1. 
307 

copper alloys, 15. 646 
single crystals, 15. 597 
sodium alloys, 15. 642 
solubility of hydrogen, 1. 305, 306 
spluttering, 15. 598 
spongy, 15. 597 
stannate-/?, 7. 42O 
stannic oxide purples, 15. 598 
subchloride, 15. 660 
suboxide, 15. 654 
subsulphide, 15. 681 
sulphates, 15. 681 
sulphides, 15. 681 
tantalum alloys, 15. 65O 
telluride, 11. 64 
tetrabromido, 15. 678 
tetrachloride, 15. 671 
tetritaselenide, 10. 8Ol 
tin alloy, 15. 649 
triantimonido, 9. 416 ; 15. 629 
trichloride, 15. 671 
trichlorodiammine, 15. 671 
trifluoride, 15. 659 
tripentitantimonide, 9. 416 
tritaferrido, 15. 65O 
tritaplumbide, 15. 65O 
tungsten alloy, 15. 650 
uses, 15. 635 
valency, 15. 640 
zinc alloys, 15. 648 

•• couple, 15. 597 
Palladous ammonium sulphatoselenate, IO. 

93O 
bisdibenzylaminodibromide, 15. 677 
bisdibenzylaminodichlorido, 15. 668 
bisethylenediaminobromide, 15. 676 
bisethylenediaminochlorido, 15. 668 
bisethylenediaminoohloropallidate, 15. 

672 
bisethylenodiaminochloropalladate, 15. 

668 
bisethylenediaminohydroxide, 15. 657 
bisethylenediaminoiodide, 15. 681 
bispropylenediaminebromide, 15. 677 
bispropylenediaminochloride, 15. 668 
bispropylenediaminohydroxide, 15.657 
bispropylonediaminoiodide, 15. 681 
bispyridinodiamminochlorido, 15. 668 

monohydrate, 15. 668 
bispyridinodiamminochloropalladite, 

15. 668 
bispyridinod iamminochloroplatinite, 

16. 285 
bistriaminopropaniodide, 15. 680 
bromide, 15. 675 
chloride, 15. 660 
chloroamidobisethylphosphite, 15. 666 
chloropentammine chloromercurite, 15. 

668 
diamminodiiodide, 15. 679 
diamminonitrite, 8. 514 
diamminotrioxydichloride, 15. 661 
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Fallacious diarsinodichloride, 15. 666 

dibron*o-1.3.4-toluylenediarnine, 15 . 
676 

o-phenylenediamine, 15. 676 
dibromobis-i«o-amy !amine, 15. 676 

butylamino, 15. 676 
propylamine, 15. 676 
quinoline, 15. 676 

n-buty lamine , 15. 676 
dibromobis-^-anis idylamine, 15. 676 

gr-methylpyridine, 15. 676 
a-naphthylamine , 16. 676 
/9-naphthylamine, 15. 676 
a-picoline, 15. 676 
/S-picoline, 15. 676 
1.2.4-xylidine, 15. 676 
1.3.4-xylidine, 15. 676 
1.4.5-xylidine, 15. 676 

dihromobisbenzidylamine, 15. 676 
dibromobisbenzylamine, 15. 676 
dibromobisbenzylbromoamine, 15. 676 
dibromobisbutylselenine, 15. 676 
dibromobiscoll idine, 15 . 676 
dibrornobisdibenzylbromoaruine, 15. 

676 
dibromobisdiethylsulphino, 15. 676 
dibromobisdi- iso-amylamine, 15. 676 
dibromobisdipropylamine, 15. 676 
dibromobisethylphenylamine , 15. 676 
dibromobisethylselenine, 15. 676 
dibromobislut idine, 15. 676 
dibrornobisxnethylethylsulphine, 15. 

676 
d ibromobismethylphenylamine , 15. 

676 
dibroraobismetbylselenine, 15. 676 
dibromobispentylse lenine, 15. 676 
dibromobisphenylamine, 15. 676 
dibromobisphenylaelenine, 15. 676 
dibromobispiperidine, 15. 676 
dibromobispropylselenine, 15. 676 
dibromobispyridine, 15. 676 
dibromobisquinol ine, 15. 676 
dibromobisto ly lamine, 15 . 676 
dibromobisxylylarnino, 15. 676 

— dibromodiammine , 15. 675 
d ibromodiethy ltrirae t h y leneselenide, 

15. 676 
dibromoetbylenebisdiethylsulpbine , 

15. 676 
dicarbaylchloride, 15. 662 
dichloro-1.3.4-bistolulyenediamine, 15 . 

666 
dichloroamidobismethylphosphite , 15. 

666 
dichlorobenzylamine, 15. 666 
dichlorobenzylobloroamine, 15. 666 
dichlorobioxylylamine, 15. 666 
dichlorobis-««o-amylamine, 15. 666 

2>-anisylamine, 15. 666 
w-butylamine, 15. 666 
^o-buty lenediamine , 15. 666 
methylethylsulphine , 15. 666 
2-metbylpyridine, 15. 666 
a-napthylamine, 15. 666 
/3-naphthylamine, 15. 666 
ro-nitraniline, 15. 666 
o-nitraniline, 16. 666 
j?-nitraniline, 15. 666 
/>-phenetidine, 15. 666 

Pal ladous dichlorobis-o-phenylenediamine, 
15. 666 

i»o-propylamine, 15. 666 
quinoline, 15. 666 

1.2.3-xylidine, 15. 666 
1.3.4-xylidine, 15. 666 
1.4.5-xylidine, 15 . 666 

dichlorobisbenzalanil ine, 15- 666 
dichlorobisbenzidylarnine, 15. 666 
dichlorobisbenzylamine, 15. 665 
dichlorobisbutylselenine, 15. 666 
dichlorobiscarbamide, 15 . 666 
dichlorobiscoll idine, 15 . 666 
diohlorobisdi- iso-amylamine, 15. 666 

buty lamine , 15. 666 
dicblorobisdiethylsulpnine, 15. 666 
dichlorobisdipropylamine, 15. 666 
dicblorobisethylenediamine, 15. 666 
dicblorobisethylphenylamine, 15. 666 

— dichlorobisethylphosphite , 15. 666 
dicnlorobisethylselenine, 15. 666 
diohlorobislutidine, 15. 666 
d ichlorobismethylphenylamine , 15 .666 
dichlorobismethylphosphite , 15. 666 
dichlorobismethylselenine, 15. 666 
dichlorobispentylselenine, 15. 666 
diehlorobisphonylamine, 15. 666 
diehlorobispicoline, 15. 666 
dichlorobispiperidine, 15. 666 
dieblorobispropylselenirie, 15. 666 
dicblorobispyridine, 15. 665 
dichlorobisquinoline, 15. 665, 666 
dicnlorobistolylamine, 15. 666 
dicblorodiammine, 15. 663 
dicblorodiamminoe t h y !phosphite , 15-

666 
d ichlorodiamminomethylphosphi te , 

15. 666 
dichlorodibenzylchloroamine, 15 . 666 
dichlorodiethyltr imethyleneselenide, 

15. 666 
d ichlorodihydroxylamine , 15. 665 
d ichloroethylenebisdiethylsulphine, 

15. 66 
dichloroethylenediamine, 15. 666 
dichlorohydrazine, 15. 665 
dfhloropyridinoethylphosphite , 15. 666 
dichloropyridinomethylphosphite , 15 . 

666 
diehlorotoluidinoethylphosphite , 15 . 

666 
dichlorotoluidinomethylphosphite , 15 . 

666 
dichlorotoluyldiamine, 15. 666 
dif luorodiammine, 15 . 658 
d ihydrated po tas s ium tetranitr i te , 8. 

514 
dihydroxybispyridine , 15 . 656 

•—-— dihydroxydiammine , 15. 656 
diiodo-a-picoline, 15. 68O 

£-picoline, 16. 68O 
^ '^"- tr iaminotr i e thy lamine , 15 . 

680 
e thylenebisdie thylsulphine , 15 . 

680 
di iodobis- iso-amylamine, 15. 680 

n-buty lamine , 15. 68O 
*"«o-propylamine, 15 . 680 
di iodobisbutylselenine, 15. 68O 
di iodobisdiethylsulphine, 16. 68O 
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Fallacious di iodobisethylselenine, 15 . 68O 

di iodobismethylethylsulphine , 15. 68O 
di iodobismethylse lenine, 15 . 68O 
di iodobispentylse lenine, 15. 68O 
diiodobispropylselenine, 15 . 68O 
diiodobispyridine, 15. 68O 
diiodocoll idine, 15. 68O 
di iodolut idine, 15. 68O 
diiodopiperidine, 15. 68O 
dinitratobispicol ine, 15 . 684 
dinitratobispyridine, 15. 684 
d in i tratodiammine , 15 . 684 
ditritrosylehloride, 8. 439 
dinitrosylsulphate , 8. 439 ; 15. 683 
dinitroxylchloride, 15. 628 
diphosphinodichloride, 15. 666 
disal icylaldoximinochloride, 15 . 666 
disulphinodichloride, 15. 666 
ethylenediaminobispyridinochloride , 

15 . 668 
e thylenediaminodiamminochlor ide , 15. 

668 
ethylenodiaminodiamminochloropal la-

dite , 15. 668 
hemitricarbonylchloride, 15. 662 
hexamrninoxychloride, 15. 661 
hydrox ide , 15. 656 
iodide, 15. 679 

monohydrate , 15. 679 
tt-yS-isobutylenediarninochloropalla-

di te , 15. 668 
• monoarsinodichloride, 15. 667 

monophosphinodichlorido, 15. 667 
ni trate , 15 . 684 
nitr i te , 8. 514 
ox ide , 15. 655 
phosphoatochloride, 8. 1007 
phosphopentachlorido, 8. 1007 
phosphorus octochloride, 15. 662 

— pentachlorido, 15. 662, 675 
potas s ium iodonitrite, 8. 514 

oxalalonitrite , 8. 514 
quater- iso - a m y lam inobromopal ladite , 

15. 676 
amylaxninochloropalladite, 

15. 668 
propylaminobromopal la-

di te , 15. 676 
propylaminochloropal la-

dito, 15. 668 
w-butylaminobromopal ladi te , 15. 

676 
rt-butylaminochloropalladite, 15. 

668 
quaterpyridinochloride, 15. 668 
quaterpyridinochloropal ladite , 15. 668 
quaterpyrid inohydroxide , 15. 657 
quaterthioearbamidochloride , 15 . 668 
s i lver tetranitr i te , 8. 514 
s o d i u m tetrasulphite , 10 . 325 
su lphate , 15 . 683 
su lphatod iammine , 15 . 683 
sulphide , 15 . 681 
su lphodiammine , 15. 682 
tel luride, 1 1 . 64 
t e t r a h y d r o x y l a m i n e hydrox ide , 15.656 
te trahydroxylaminochlor ide , 15. 668 
t e tramminobromide , 16. 676 
te tramminobromopal lad i te , 15. 676 
t e tramminocarbonate , 15. 684 

I N D E X 661 
Pal ladous tetramminochlorido, 15 . 667 

m o n o h y d r a t e , 15. 667 
te tramminochloropal ladato , 15. 668, 

692 
— tetramminochloropal ladi te , 15. 667 

te tramminochloroplat in i te , 16. 285 
tetramminofluoride, 15 . 658 
tetramminoi luos i l icate , 6. 958 
t e tramminohydrox ide , 15. 656 
te tramminoiodide , 15. 68O 
tetramminoiodopal ladi te , 15. 681 
te tramminoni trate , 15 . 684 
te tramminosu lphate , 15. 683 
thiocarbazidochloride, 15. 668 
thiocarbazidosulphate , 15. 683 
PP'PP" trianunotriothylanoinchloro-

pal ladato, 15. 666 
tr imethylethyleneoehloride , 15. 666 
tr imethylst ibinochloride, 15. 666 
trioxydichloride, 15. 661 

Pal las , 16. 225 
Pal las i te , 15. 9 
Pal las i tes , 12 . 523 
Pa lma , see Count P a l m a 
Palmieri te , 7. 491 , 821 
Palor ium, 15. 647 
P a n ac id , 2 . 73O 

gas , 2. 73O 
washing , 3 . 496 

P a n a b a s , 9. 291 
Panacea coelestis, 4. 797 

mercurialis , 4. 797 
Panacoea dupl icata , 2 . 656 
P a n c h y m a c h o g u m minerale , 4. 797 

uercetani , 4. 797 
Pandermite , 3 . 623 ; 5. 3 , 89 
Panning , 3 . 496 
P a n n o d i mort i marble, 3 . 815 
Pantogon , 3 . 911 ; 4. 3 
Papin's autoc lave , 1. 437 

digester, 1. 437 
Papos i t e , 14. 328, 332, 333 
Papyrus , Ebors*, 1. 26 

L e y den , 1. 26 
R h i n d , 1. 26 

Parabayldoriite , 9. 196 
Paracels ian, 6. 707 
Paracelsus, 1. 5O 
Paraceric ox ide , 5 . 673 
Parachlorite , 6. 609 
Parachromic acid, 11 . 24O, 302 
Parachrosbaryt isometricher, 12. 432 

makrotyper , 12. 432 
Paracolumbite , 7. 57 ; 9. 906 
Paracoquimbite , 14. 309 
Paradiphosphoric acid, 8. 948 
Paradisulphuric acid, 10. 36O 
Paradoxi te , 6. 663 
Paraffin, 13 . 613, 615 
Paragenesis of sa l t s , 4 . 346 
Paragonite , 6. 606, 607, 608 
Parahel ium, 7- 922 
Parai lmenite , 7. 57 
Paralaurionite, 2 . 15 ; 7. 491 , 739 
Parallel ex t inc t ion , 1. 608 
Paralogite , 6. 763 
Para luminate , 5 . 338 
Paralumini te , 5. 154 
Paramagnet i sm, 18. 244 
Parameters of crystals , 1. 615 
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Parameters topic , 1. 656 
Paramolybdates , 11 . 58O, 581 , 582 
Paramolybdic acid, 11 . 546 
Paramontmori l loni te , 6. 498 
Paramontmoul loni te , 6. 825 
Paranthine , 6- 762 
Paraperiodic acid, 2. 386 
Paraphite , 6. 619 
Paraphosphorie acid, 8. 948 
Parasepiol i te , 6. 428, 825 
Parasilicic acids , 6. 308 
Parasi te , 5. 137 
Parastannic dichloride, 7. 443 
Parasti lbite, 6. 761 
Parasulfatamraon, 8. 647, 648 
Parasulphuric acid, 10. 357 
Pa.rataca.mite, 8. 179 
Paratelluric acid, 11 . 97 
Paratetrarsenious acid, 9. 117 
Paratungstates , 11 . 773, 812 
Paratungst ic acid, 11 . 764, 77O 
Parauriohalcites, 4. 648 
Paravauxi te , 12. 530 ; 14. 395 
Paravivianite , 14. 391 
Parchnolite , 5. 154 
Paregoric compound, 13. 615 
Pargasi te , 6. 391, 821 
Parian, 6. 514 

cement , 3 . 776 
marble, 3 . 8L5 

Paris green, 9. 122 
Paris i te , 5. 521, 666 
Parker's al loy, 15. 2IO 

cement , 6. 554 
process desilverization lead, 3 . 312 

Parortboclase, 6. 664 
Parrot green, 9. 122 
Parset tens i te , 6. 896 
Parsonite , 12. 5, 136 
Parsonsite , 7. 491 
a-particlos, scattering of, 4 . 166 
Particulee ignise, 1. 56 

nitro-aerae, 1. 56 
Part in ium, 11 . 743 
Part i t ion coeff., 2. 75 

law, 2 . 75 
Berthelot and Jungfieisch, 2. 75 

Partschinite , 12. 15O 
Partschite , 6. 9Ol 
Partz i te , 9. 343, 437 
Paschen's spectrum, 4. 169 
Pascoi te , 9. 77O 
Pascol i te , 9. 715 
Pass ive resistance, 1. 152 
Pass iv i ty of copper, 3 . 95 

iron, 13 . 498 
Pas te , 6. 521 
Pastrei te , 14. 328, 333 
P a t e n t nickel , 15. 179 
Patent ing steel , 12. 691 
Pateraite , 11 . 488, 574 ; 14. 424 
Patera's process silver, 3 . 305 
Paternoite , 5. 97 
Pat ina , 3 . 7O, 76 ; 7. 357 

ant iqua, 7. 357 
noble, 3 . 78 
red, 3 . 7O 

Pateo , 3 . 304 
process extract ion silver, 8. 303 

Patr in i te , 9. 589, 693 

Ci I N D E X 

I Patronite , 9. 715, 816 
Pattersonite , 6. 609, 622 ; 12. 530 
Patt inson's process desi lverization lead, 8. 

311 
Paul ing's furnace, 8. 376 
Paul i te , 6. 391 
P a v o n a d o bianco, 7. 797 
Pearceite , 9. 4, 306 
Pearl dust , 5. 219 

spar, 4. 371 
whi te , 9. 707 

Pearlasn, 2 . 438 
Pearlite, 5. 897 ; 12 . 799, 848 

granular, 12. 847 
sorbitic, 12. 847 

I Pearlit izing, 12. 673 
Pearls , 3 . 814 
Pearly const i tuent of s tee l , 5. 897 ; 12. 848 
P e a t bacterized, 8. 360 
Pebble ore, 5. 249 
Pechblende, 12. 1 
Peoheisenstein, 13 . 886 
Pechgranat , 6. 921 
Pockhamite , 6. 392 
Peotol i te , 6. 366, 39O 

ammonia , 6. 367 
mangano , 6. 366 
potash , 6. 367 
silver, 6. 368 

Pectol i t ic acid, 6. 295 
Peganite , 5. 155, 366 ; 8. 733 
Pegmatol i te , 6. 663 
Pehtung , 15. 209 
Pelagite , 12. 15O 
Pelhamine , 6. 423 
Polhamite , 6. 423 ; 12. 53O 

I Pel ikanite , 6. 495 
[ Pel iome, 6. 809 

Peloconite , 12. 150 
Pelokonite , 12. 266 
Pelosiderite, 14. 355 
Pencat i te , 4. 371 
Penci l -stone, 6. 499 
Penetrat ing power X-rays , 4. 33 
Penfieldite, 2 . 15 ; 7. 491 , 737 
Pennine, 6. 622 ; 12. 53O 
Penninite , 6. 622 
Penni te , 4. 375 ; 15. 9 
Penroseite , 10. 697, 80O ; 14. 424 
Pentaboron enneahydrido, 5. 36 
Pentabromodis i lane, 6. 981 
Pentachlorobismuthous acid, 9. 667 
Pentachlorochromic acid, 11 . 386 

I Pentachlorocupric acid, 3 . 183 
Pentachloroguanineplat inic acid , 16. 314 
Pentachlorohydrazinoiridic acid, 15. 763 
Pentachloroperrhodites, 15. 577 
Pentachloropyridinoiridic acid, 15. 768 
Pentadecachloromolybdous acid, 11 . 618 
Pentahydrated cobaltic tr ioxo-octammino-

dichloride, 14. 674 
P e n t a n y drohexamolybdate , 11 . 682 
Pentahydrotungstates , 11 . 773 
Pentahydroxychloroplat in ic ac id , 16. 333 
Pentametaphosphates , 8. 988 
Pentametas tannic acid, 7. 406 
Pentamolybdates , 11 . 591 
Pentaphosphonitri l ic chloride, 8. 723 
Pentasi lane, 6. 225 
Pentaei l icane, 6. 225 
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Pentas tanny l decahydr ox ide , 7. 406 
Pentasu lphammonic acid, 8. 666 
Pentaaulphi totetrammine, 8. 636 
Penta th ionates , 12 . 626 
Pentathionic acid, 10. 621 

anhydride , 10. 623 
Pentathiopyrophosphoric acid, 8. 1062, 107O 
Penta tungs ta te s , 11 . 828 
Pentazene , 8. 329 
Pentorapolyvanadic acid, 0. 758 
Penterasulphotetrarsenic acid, 9. 315 
Penterasulphotriarsenic acid, 8. 315 
Penterohexaphosphoric acid , 8. 991 
Penterosi l icic acids , 6. 308 
Pent i taamminote l lurous acid, 11 . 74 
Pent i t e s , 6. 312 
Pent landi te , 12 . 53O ; 15. 6, 444 
Penwi th i te , 6. 9OO 
Peplol i te , 6. 83 2 
Pept izat ion colloids, 3 . 538 
Per-, 1. 118 
Peracids , 1. 956 

and periodic law, 1. 960 
Per arsenates , 9. 147 
Perauric acid, 3 . 597, 579 
Perborates , 5. 115 
Perboric acid, 5 . 115 
Perborin, 5. 119 
Perbromates , 2 . 384 
Perbromic acid, 2 . 384 
Perbromides , 2. 233 
Percarbonates , 6. 82 
Percarbonic acid, 6. 82, 86 
Per eerie a m m o n i u m carbonate , 5. 668 

potass ium carbonate , 5. 666 
rubidium carbonate , 5. 667 
sod ium carbonate , 5. 668 

Perchlorates , 2 . 37O, 395 ; 11 . 368 
detect ion, 2. 381 
determinat ion, 2. 381 

— preparation, 2. 371 
electrolytic processes , 2. 3 

properties , 2 . 381 
Perchloratosodal i te , 6. 583 
Perchloric acid, 2 . 370 

composi t ion, 2 . 382 
const i tut ion, 2 . 382 
hydrates , 2. 378 
preparation, 2. 371 
properties , chemical , 2 . 379 
phvsical , 2 . 376 

anhydride , 2 . 380 
Perchlorides, 2 . 233 
Perchloromethylmercaptan, 6. 110 
Perchlorosi l icoethane, 6. 971 , 981 
Perchlorotrisi lane, 6. 216 
Perchromates , 11 . 353 

blue , 11 . 357 
red, 1 1 . 356 

Perchromic acid, 11 . 353, 356 
const i tut ion, 11 . 359 

Percival i te , 6. 643 
Percobalt ic p o t a s s i u m e n n e a m o l y b d a t e , 11 . 
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Percobalt i tes , 14. 6OO 
Perco lumbates , 9. 869 
Percolumbic acid, 9 . 856 

colloidal, 9. 869 
Percuss ion powder , 8. 1059 
Peroyl i te , 2 . 15 ; 7. 491 
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Percyl i te si lver, 7. 742 
Perdichromic acid, 11. 359 
Perdimolybdic acid, 11 . 606 
Perdiphosphorio acid, 8. 993 
Perdistannic acid, 7. 413 
Perdisulphates , 10. 475 

preparation, 10 . 4 5 3 
propert ies , 10 . 459 

Perdisulphomolybdic acid, 11 . 654 
Perdisulphuric acid, 10. 449 

preparat ion. 10. 453 
properties, 10- 459 

Perdi tungst ic acid, 11 . 834 
Perdiuranic acid, 12. 71 
Perdurabi l i ty of matter , 1. IOO 
Perfec tum praecipitatum, 4. 862 
Perferrates, 13 . 702 
Perferric acid , 13 . 936 

anhydride , 13 . 936 
Perferrites, 13 . 702, 905, 925 
Perferrowolframites, 11 . 798 
Perhydral , 1. 946 
Perhydrol , 1. 932 
Periclase, 4. 251 , 280 
Pericl ine, 6. 663 

twinn ing , 6. 67O 
Poridote , 6. 385 ; 15. 9 

t i taniferous, 6. 386 
Per iod of acceleration, 2 . 15O 

induct ion, 1. 295 ; 2 . 149, 311 
photochemical , 2. 149 

Periodates , 2. 386, 4O0 
m o l y b d a t o - , 2. 417 
nomenclature , 2. 386 
preparation, 2 . 387 
tungs ta to - , 2 . 417 

Periodic acid detect ion , 2. 393 
determinat ion , 2 . 393 
meso- , 2 . 386 
mota- , 2 . 386 
nomenclature , 2. 386 
ortho- , 2. 386 
para-, 2 . 386 

acids , 2 . 386 
bas ic i ty of, 2 . 391 
preparation, 2. 387 

• properties , 2 . 389 
law, 4. 1 72 

a n d occurrence of e l ements , 1.272 
graphic representat ion of, 1. 26O 
Mendeleeff's, 1. 255 
misfits , 1. 263 
occurrence of e l ements , 1. 273 

• table e l ements , 1. 256 
Periodides , 2 . 233 
Periods of e l ements , 1. 255 

long, i . 257 
short , 1. 257 

Perissads, 1. 208 
Peristerite , 6. 663 
Per la tum, 2 . 851 
Permal loy , 15 . 258 
P e r m a n e n t gases , 1. 869 

ye l low, 11 . 273 
Permanganate s , 12 . 3Ol 
Permanganic acid, 12. 281 , 291 , 293 

anhydride , 12 . 292 
s o d i u m tungstato , 1 1 . 797 

Permangani tes , 12. 241 , 267, 275 
Permangani tomolybdates , 11. 572 
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P e r m a n g a n o u s m o l y b d a t e , 1 1 . 572 
p o t a s s i u m o o t o m o l y b d a t o , 1 1 . 597 

P e r m a n g a n o wol f rami tes , 1 1 . 798 
P e r m e a b i l i t y m a g n e t i c , 1 3 . 245 
P e r m e t a v a n a d a t e , 9. 794 
P e r m e t a v a n a d i o ac id , 9. 794 
P e r m i n v a r , 15 . 341 
P e r m o l y b d a t e s , 1 1 . 605 
P e r m o l y b d i c ac id , 1 1 . 605 
P e r m o n o m o l y b d i c ac id , 1 1 . 606 
P e r m o n o p h o s p h o r i o ac id , 8. 993 
P e r m o n o s u l p h a t e , 10. 482 
Pe rmonosu lphomolybda tpe , 1 1 . 653 
P e n n o n o B u l p h o m o l y b d i c ac id , 1 1 . 653 
P e r m o n o s u l p h u r i c ac id , 10 . 449 , 482 
P e r m o n o u r a n i c ac id , 12. 71 
T e r m u t i t e , 6 . 576 
P e r n i c k e l a t e s , 15 . 4Ol 
Pern icke l i c a m m o n i u m o n n e a m o l y b d a t e , 11 
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b a r i u m o n n e a m o l y b d a t e , 1 1 . 597 
p o t a s s i u m o n n e a m o l y b d a t e , 1 1 . 597 

Pe rn icke l i t e s , 15 . 4OO 
P e r n i t r i c ac id , 8. 382, 384 
P e r n i t r i d e s , 8. 3 4 1 , 344 
Pe ro f sk i t e , 7. 52 
P e r o s m i c ac id , 15 . 707, 709 

a n h y d r i d e , 15 . 707 
P e r o v s k i t e , 7. 52 
P e r o w s k i t e , 8. 623 ; 7. 2, 52 ; 9. 867 
P e r o w s k y n , 12. 453 
P e r o x a l , 1. 946 
P e r o x i d e , 1. 956 
P e r o x i d e s , 1. 394, 956, 958 

a n d per iod ic l aw, 1. 96O 
P e r o x i t e , 4 . 531 
P e r o x o - s a l t , 14 . 672 
P e r o x y a m i d o d i s u l p h o n a t e s , 8. 684 
P e r o x y a m i d o d i s u l p h o n i e ac id , 8. 684, 685 
P e r o x y d a t e , 4 . 531 
P o r o x y d i s u l p h a t o s , 10. 450 
P e r o x y l a m i d o s u l p h o n i c ac id , 8. 685 
P e r o x y l a m i n e , 8. 685 
P o r o x y m o n o s u l p h a t e s , 10. 450 
P e r o x y s u l p h a t e s , 10 . 45O 
P e r p e t u a l l a m p , 1. 5O 

m o t i o n , 1. 5O, 693 
l a w of e x c l u d e d , 1. 694 

P e r p h o s p h o r i c a c id , 8. 992 
P e r p y r o s u l p h a t e s , IO. 465 
P e r p y r o v a n a d a t e s , 9. 795 
P e r p y r o v a n a d a t i c ac id , 9. 795 
P e r r h e n a t e s , 12 . 476 
P e r r h e n i c ac id , 12 . 474 

a n h y d r i d e , 12. 473 
P e r r u t h e n i c a n h y d r i d e , 1 5 . 518 
P e r r u t h e n i t e s , 15 . 516 
P e r s a l t s , 1. 960 
Perse len ic ac id , 10 . 852 
Pe r s i a , 1. 2O 
Pers i l , 5 . 119 
Pers i l i ca tes , 6. 277 
Persi l ic ic ac id , 6. 278 

h y d r o g e l , 6. 278 
P e r s t a n n a t e s , 7. 412 
P e r s t a n n i c ac id , 7 . 404, 412 
P e r s u l p h a t e s , 10. 475 
P e r s u l p h u r i c ac id , 1. 276 ; 10. 419, 448 , 449 
Pertanta la tes , 9. 913 
Pertanta l ic a c id , 9 . 913 

INDEX 

P e r t h i o c a r b o n a t e s , 6. 130 
P e r t h i o c a r b o n i c ac id , 6. 131 
P e r t h i t e , 6. 662, 663 

mic roc l ine , 6. 663 
P e r t i t a n a t e s , 7 . 50 
P e r t i t a n i c ac id , 7 . 27, 63 

p h o s p h a t e , 7. 97 
p o t a s s i u m s u l p h a t e , 7 . 65 

P e r t u n g s t a t e s , 1 1 . 833 
P e r t u n g s t i c ac ids , 1 1 . 833 
P e r u s i lver , 1 5 . 209 
P e r u r a n a t e s , 12 . 69 
P e r u r a n i c ac id , 12 . 71 
P e r u v i t e , 9. 691 
P e r v a n a d a t e , 9. 794 
P e r v a n a d a t e s , 9. 794 
P e r v a n a d i c ac id , 9. 794 
Perz inc ic a c i d s , 4 . 531 
P e r z i r c o n a t e s , 7. 34 
Pes i l l i te , 6 . 897 ; 12 . 236, 266 
P e t a l i t e , 2 . 425 ; 6. 651 
P e t o n g , 15 . 209 
P e t r i f y i n g sp r ings , 3 . 814 
P e t r o l , 1 3 . 613 , 615 
P e t r o l e u m a n d h y d r o g e n , 1. 304 
P e t t e n k o f e r ' s ser ies , 1. 253 
P e t t e r d i t e , 7 . 74O 
P e t t k o i t e , 14. 353 
P e t z i t e , 3 . 30O, 494 ; 1 1 . 2 , 49 ; 14. 

424 
P e w t e r , 7. 63O 
P e y r o n e ' s ch lo r ide , 16 . 263 
Pezz i fusi d igh i s a ma l l eab i l e , 12 . 709 
Pfaffite, 9. 458 , 555 
Pfenn ige rz , 1 3 . 886 
P h a c o l i t e , 6. 729 
P h a e a c t i n i t e , 6. 821 
P h a s t i n e , 6. 392 
P h a r m a c o c h o l z i t e , 9. 159 
P h a r m a c o l i t e , 3 . 623 ; 9. 5, 169 

m a g n e s i a n , 9. 221 
P h a r m a c o l z i t e , 9 . 159 
P h a r m a c o p y r i t e , 9. 73 
P h a r m a c o s i d e r i t e , 9. 4 , 226 ; 12 . 53O 
P h a s e col loidal , 1. 771 

d i spe r se , 1. 769 
ru lo , 1. 444 

a n d so lu t ions , 1. 514 
d e r i v a t i o n of, 1. 447 
O i b b s ' , 1. 444 , 446 
modi f i ca t ions , 1. 449 
ob j ec t of, 1. 448 

P h a s e s , 1. 445 
P h e n a o e l i t e , 6. 571 
P h e n a c e l l i t e , 6. 571 
P h e n a c i t e , 4 . 205 ; 6. 38O ; 7. 897 

X - r a d i o g r a m , 1. 642 
o - p h e n e t i d i n i u m b r o m o s m a t e , 1 5 . 723 

c h l o r o p a l l a d i t e , 15 . 67O 
P h e n g i t e s , 6 . 605 , 607 

p h l o g o p i t e s , 6. 608 
p - p h e n i t i d i n i u m b r o m o s m a t e , 1 5 . 723 

c h l o r o p a l l a d i t e , 1 5 . 670 
P h e n y l c a r b a m a z i d e , 8. 339 

f e r rod in i t ro sy l su lph ide , 8. 442 
s u l p h o n i c ac id , 10 . 239 

P h e n y l a m m o n i u m b r o m o p l a t i n a t e , 16 . 375 
c h l o r o s m a t e , 1 5 . 719 

P h e n y l b e n z y l a m m o n i u m b r o m o p l a t i n a t e , 
16 . 375 
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P h e n y l b e n z y l m o t h y l a m m o n i u m bromopla -
t inate , 16. 375 

P h e n y l d i e t h y l a m m o n i u m bromoplat inate , 
16. 375 

Phenyldimethylaxninonium. bromoplat inate , 
16. 375 

Phenyld imethylars ine te tra iodobismuthi te , 
9. 676 

m-phenylenediamine bromopalladite , 15 . 
677 

chloropalladite, 15. 67O 
o -pheny lenediamine] f erroheptanitrosyltri -

sulphide, 8. 442 
P h e n y l e n e d i a m m o n i u m bromoplat inate , 16. 

375 
m-pheny lened iammonium bromosmate , 15. 

723 
P h e n y l e t h y l a m m o n i u m bromoplat inate , 16. 

375 
Phenylhydraz ine , 8. 308 

ferroheptanitrosyltrisulphide, 8. 442 
hydrochloride, 11 . 831 

P h e n y l m e t h y l a m m o n i u m bromoplat inate , 
16. 375 

chlorosmate, 15. 719 
Phenyls i l icanediol (di), 6- 309 
Phenylsi l ic ic acid, 6. 309 
Phenyl thiotetrazol ine , 8. 339 
Phonylul tramarine , 6. 59O 
Pherecydes , 1. 31 
Phi ladephi te , 6. 609 
Phi la thes erenasus, 1. 48 

eupeniug, 1. 48 
Phi l ippia , 5. 560 
Phi l ippium, 5. 497 
Phi l ipstadi te , 6. 821 
Phi l l ipi te , 12 . 53O 
Phil l ipsi te , 6. 575, 736, 738 ; 14. 189 
Phi losopher's sal t , 10. 331 

s tone , 4>. 148 
Phi losophical chemis trv , 1. 3 
Ph loges ton , 1. 64, 70, 72, 125 
Phlogis t icated air, 8. 45 

sulphuric acid , 10. 187 
Phlogopi te , 6. 604, 605, 608 
Phoenicia, 1. 28 
Phoenicite, 7. 491 ; 11 . 125, 303 
Phcenicochroite, 11 . 125, 303 
Pholeri te , 6. 477 
Phonol i te , 5. 531 ; 7. 897 
Phosgene , <6. 962 

spar, 7. 852 
Phosgeni te , 2 . 15 ; 7. 491 , 852 
P h o s p h a m , 8. 269 , 708 
P h o s p h a m i c acid, 8. 705, 716 
Phosphamide , 8. 708 
Phosphamidic acid, 8. 716 
Phosphamin ic acid, 8. 708 
P h o s p h a t e bone , 8. 904 

boulder, 8. 735 
pebble rock, 8. 736 
rock, 8. 735 
soft , 8. 736 
soil , 8 . 905 

P h o s p h a t e d baryte , 8. 841 
l ime, 8. 841 

P h o s p h a t e s , 8. 948 
primary, 8. 948 
secondary, 8. 948 
tert iary, 8. 948 

Phosphat i c acid , 8. 899, 924, 925 
l imestone , 8. 815 

Phosphatoc to tungs ta te s , 11 . 872 
Phosphatoc to tungs t i c ac id , 1 1 . 862, 872 
Phosphatodecamolybd ic acid, 1 1 . 664 
Phosphatodecatungs t i c acid, 1 1 . 862 , 869 
Phosphatod imolybdate , 11 . 670 
Phosphatod imolybdic acid, 1 1 . 67O 
Phosphatododecatungst i c acid , 1 1 . 862, 863 

docos ihydrate , 11 . 863 
enneadecahydrate , 1 1 . 863 
hydrate -19, 11 . 863 

19£, 11 . 863 
2O, 11 . 863 
22, 11 . 863 
-22£, 11. 863 
-23±, 11. 863 
-26£, 11. 863 
-27£, 11. 863 
-291, 11. 863 

— 3OJ, 11. 863 
Phosphatododecirnolybdic acid, 11 . 661 

docos ihydrate , 11 . 662 
dodecahydrate , 11 . 662 
octoeos ihydrate , 1 1 . 662 

Phosphatoenneamolybdic acid, 11 . 665 
Phosphatoennoatungst ic acid , 1 1 . 862, 87O 
Phosphatohemicos i tungs t i c acid, 11 . 862 
Phosphatohemihenicos i tungst i c acid, 11.868 
Phosphatohemiheptadecamolybdic acid, 11 . 
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Phosphatohemiheptadecatungs t i c acid, 11 . 

862, 871 
Phosphatohemihepta tungs t i c acid, 11 . 862 
Phosphatohernipentamolybdic acid, 11 . 668 
Phosphatohenamolybd ic acid, 11 . 664 
Phosphatohenatungs t i c acid, 11 . 862, 867 
Phosphatohexatungs t i c acid, 11 . 862, 872 
Phosphato- iodic acid, 2 . 363 ; 8. 963 
P h o s p h a t o m o l y b d i c acids, 11 . 659, 670 
Phosphatomolybdos ic acid , 11 . 659 
Phosphaton i troxy l , 8. 709 
Phosphatopotash-sodal i te , 6. 583 
Phosphatosodal i tes , 6. 583 
Phosphatotr i tungst ic acid, 11 . 862, 873 
Phosphato tungs t i c acids , 11 . 862 
P h o s p h a t o v a n a d a t o m o l y b d a t o s , 9. -829 
Phosphatovanad ic acids , 9. 827 
Phosphides , 8. 833 
Phosphine , 8. 802 

cuprous chloride, 3 . 162 
physiological act ion, 8. 819 
preparation, 8. 803 
properties , chemical , 8. 81O 

physical , 8. 807 
Phosphinotribromosi lane, 6. 979 
Phosphi tes , 8. 911 

a m m o n i u m , 8. 911 
primary, 8. 911 
secondary, 8. 911 
tertiary, 8. 911 

Phosphoceri te , 5 . 523 
Phosphochalc i te , 3 . 8, 289 
Phosphodiamic acid, 8. 707 
Phosphodiamidic acid, 8. 707 
Phosphoferrite , 12 . 530 ; 14. 396, 399 
Phosphographit ic acid, 8. 956 
Phosphomel logen , 8. 956 
Phosphomolybdic acids , 11 . 659 
P h o s p h o n ye l low, 8. 748 
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Phosphon yel low a, 8- 748 
/3, 8. 748 
colloidal, 8. 749 

Phosphonitri l ic bromides, 8. 724 
chlorides, 8. 721 

Phosphonitryle , 8. 709 
Phosphonium amalgam, 8. 822 

bromide, 8. 824 
chloride, 8. 822 
chlorotitanate, 7. 85 
compounds , 8. 822 
hydroxide , 8. 822 
iodide, 8. 824 
sulphate , 8. 828 

Phosphophyl l i te , 12. 55O 
Phosphor bronze, 7. 347 

copper, 3 . 97 
t in , 8. 848 

Phosphorcarburetted hydrogen, 8. 847 
Phosphore de Homberg , 8. 697 

noir, 8. 747 
Phosphorescence spectrum, 12. 19 
Phosphoreseopes , 3 . 745 
Phosphorgummite , 12. 52 
Phosphoric acid, 8. 947 ; 13 . 63 3, 615 

const i tut ion, 8. 959 
decitahydrate , 8. 952 
hemihydrate , 8. 952 

— hydrates , 8. 951 
— monohydrate , 8. 952 
— nitrosyl , 8. 435 
— physiological act ion, 8. 965 

properties, physical , 8. 953 
anhydride, 8. 94O 
chloride, 8. 1009 
ether, 8. 966 
fluoride, 8. 996 
oxide, 8. 940 
oxychloride, 8. 1Ol 9 
spar, 2. 3 

• tapers, 8. 1059 
titanium, enneachloride, 1. 85 

Phosphorite , 2 . 1 ; 3 . 623, 896 ; 8. 734 
Phosphorochalci te , 8. 733 
Phosphorosic oxide, 8. 922, 923 
Phosphorosophosphoric oxide , 8. 923 
Phosphorous acid, 8. 899 

amidosulphuryl tetrachloride, 8. 662 
anhydride, 8. 891 
chloride, 8. 999 
fluoride, 8. 994 
lead enneaiodide, 7. 762 
oxide , 8. 891 
t i tan ium heptachloride, 7. 85 
triamide, 8. 704 

Phosphorphyl l i te , 14. 396 
Phosphors a lumina rhodium, 15. 565 
Phosphorus , 8. 729 ; 12. 528 

alio tropes, 8. 744 
amide, 8. 271 , 704 

• ant imonide , 9. 409 
a n t i m o n y decachloride, 9. 489 
arsenide, 9. 69 
atomic weight , 8. 799 
Baldwin's , 3 . 740 ; 8. 729 
black, 8. 747, 748 
borotribromodiiodide, 8. 1039, 104O 
bot t les , 8. 1059 
boxes , 8. 1059 
Boy le ' s , 8. 730 

Phosphorus , Brand's , 8. 730 
bromomercuriate , 8. 1033 
Canton's, 8. 740 
carburet (carbide), 8. 846 
chloronitrides, 8. 721 
colourless, 8. 744 
cycle in nature, 8. 736 
diamidotrifluoride, 8. 707 
d iant imony pentadecachloride, 9 . 489 
dibromide, 8. 1030 
dibromonitride, 8. 724 
dichloride, 8. 998 
dichloroheptabromide, 8. 1044 
dichloronitride, 8. 723 

-—— dichloropentabromide, 8. 1043 
dichlorotribromide, 8. 1043 
diiodide, 8. 1038 
diiodotriselenide, 10. 791 
dinitroxylpentafluoride, 8. 997 
dioxytrisulphide, 8. 1061 
disulphide, 8. 1054 
disulphoselenide, 10. 922 
dithiodiiodide, 8. 1079 
dithiopentachloride, 8. 1073 
di tr i tanhydrosulphatotetroxide , 10 . 

346 
ditroxylpentafluoride, 8. 542 
dodecasulphido, 8. 1047 
emanat ion , 8. 779 
Engl ish , 8. 73O 
enneabromide, 8. 1033 
enneamrninotetrabromide, 8. 1035 
enneamminotr ibromido, 8. 1032 
flowers of, 8. 891, 940 
fluorides, 8. 993 

— fulgurans, 8. 73O 
granulated, 8. 743 
hemioxide , 8. 869 
hemipentamminofluoride, 8. 997 
hemiselenide, 10. 79O 
hemisulphide, 8. 1047 
hemitriselenide, IO. 79O 
heptabromide, 8. 1035 
heptadecabromide, 8. 1033 
hermeticus , 8. 729 
hexachloroiodide, 8. 1045 
hexamminotrichloride, 8. 1004 
hexasulphide , 8. 1047 
history, 8. 729 
hydrohydroxide , 8. 832 
hydrohydroxyhydroiodide , Ĵ. 832 
hyposulphides , 8. 1047 
igneus, 8. 73O 
ignit ion t e m p . , 8. 772 
imide, 8. 271 
imidoamide, 8. 271 
imidonitride, 8. 269 
iodides, 8. 1037 
iodobisiodomercuriate, 8. 1041 
iron-silicon al loys , 13 . 571 
Kraft 's , 8. 730 
Kunckel ' s , 8. 730 
l iquid, 8. 747 
metal l ic , 8. 747 
mirabil is , 8. 730 
m o l y b d e n u m decachloride, 1 1 . 625 
mononitr ide, 8. 122, 123 
nitride, 8. 123 
occurrence, 8. 732 
octamminopentachlor ide , 8. 1014 
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Phosphorus oc tammino trichloride, 8. 1004 
oct i tahenasulphide, 8. 1047 
ox idat ion , 8. 771 
oxides , 8. 866 
oxybromide , 8. 1036 
oxychloride , 8. 1Ol9 
oxyhal ides , 8. 1042 
oxy iodides , 8. 1041, 1067 
oxysulphides , 8. 1061 
oxytrifluoride, 8. 997 
pentabromide , 8. 1033 
pentachloride, 8. 1009 

properties , chemical , 8- 1012 
physical , 8. 1010 

pentafluoride, 8. 996 
penta iodide , 8. 1038 
pentamide , 8. 271 
pentase lenide , 10. 791 
pentasulphide , 8. 105K 
pentathiodichloride, 8. 1074 
pentox ide , 8. 940 

preparation, 8. 941 
properties , chemical , 8. 944 

physical , 8. 942 
pentoxydecachlor ide , 8. 1015 
persulphide, 8. 1047 
physiological act ion , 8. 794 
preparation, 8. 74O 
properties , chemical , 8. 782 

phys ical , 8. 754 
purification, 8. 743 
pyropus , 8. 730 

s- red, 8. 744 
colloidal, 8. 749 

rhombic , 8. 747 
scarlet , 8. 746 
selenides , 10. 93O 
se lenoxide , 10 . 931 
sesquisulphide, 8. 1049 
si l icate, 6. 835 
sil icide, 6. 188 
su lphates , 8. 1071 
sulphatodocachlorido, 8. 1Ol7 
sulphides , 8. 1047 
sulphoselenide, 10. 791, 92O 
tetrachlorobromide", 8. 1043 

— — tetracosisulphotri iodide, 10. 95 
- tetracosithiotri iodide, 8. 104O, 1078 

te tramminotetr i tadecasulphide , 8. 
1056 

tetratri taiodide, 8. 1038 
tetr i tadecasulphide, 8. 1055 
te tr i taheptox ide , 8. 1053 
te tr i tahexasulphide , 8. 1052 
tetri taiodide, 8. 1038 
te tr i tapentasulphide , 8. 1047 
tetr i taselenide, 10 . 79O 
tetr i tasulphide, 8. 1047 
tetritatriselenide, 10. 79O 
tetritatrisulphide, 8. 1048 

• te trox ide , 8. 866, 922 , 923 
thiodi iodide, 8. 1079 
thiohal ides , 8. 1071 
thioiodides , 8. 1078 
thiotetraiodide , 8. 1079 
tr iamide , 8 . 271 
tr ib ismuthodibromide hydrobromide , 

9. 672 
tr ibromide, 8. 103O 
trichloride, 8. 998, 999 

Phosphorus trichloride a n d CO8 , 6. 32 
properties , chemical , 8. 1002 

physical , 8. 1000 
trichloroctobromide, 8. 1044 
trichlorodibromide, 8. 1043 
trichlorodiiodide, 8. 1045 
trichloromercuriate, 8. 1007 

——— hemihydrate , 8. 1007 
tr ichloropentabromide, 8. 1044 
trichlorotetrabromide, 8. 1044 
trifluodibromide, 8. 1042 
trifluodichloride, 8. 1042 
trifluodiiodide, 8. 1042 
trifluoride, 8. 994 

— trihydride, 8. 802 
tri iodide, 8. 1039 
tr ioxide, 8. 891 

• tr ioxydisulphide , 8. 1061 
tris iodomercuriate, 8. 1041 
tr i tahexasulphide, 8. 1054 
tr i tahydroxide , 8. 869 

-- tr i tapentanitr ide, 8. 123 
— tr i tapentasulphide , 8. 1047 

trithiodiiodide, 8. 1079 
uses , 8. 795 
va lency , 8. 799 
v io le t , 8. 747 
whi te , 8. 747 
z irconium oxyheniohloride, 7. 145 

tridecachlorido, 7. 145 
Phosphory l a n t i m o n y octochlorido, 9. 489 

bromide, 8. 1035 
chloride, 8. 1Ol9 

properties , chemical , 8. 1023 
physical , 8. 1021 

chlorodibromido, 8. 1046 
dichloroamide, 8. 1024 
dichlorobromide, 8. 1045 
di imidosulphide, 8. 727 
fluoride, 8. 997 
hexamminotr ichloride , 8. 1024 
hydrasulphido, 8. 1071 
imidoamide , 8. 708 
m o l y b d e n u m octochloride, 11 . 625 
monochioride , 8. IOIO, 1026 
monofluoride, 8. 998 
nitrile, 8. 709 
su lphate , 8. 1071 

— t i tan ium heptachloride, 7. 85 
tr iamide, 8. 707 
trichloride, 8. 1019 

Phosphosideri te , 12 . 530 ; 14. 4Ol 
Phosphotungs t i c acids , 1 1 . 862, 863 
Phosphouranyl i te , 12. 13O 
Phosphuranyl i te , 8. 733 ; 12. 5 
Phot ic i te , 6. 897 
Phot iz i te , 6. 897 
Photochemica l equivalence , 2 . 153 

Einste in 's law, 2 . 153 
ext inct ion , 2 . 155 
induct ion, 2 . 149 

Photoelectric ac t ion , 2 . 152 
effect, 2 . 152 ; 4. 41 

normal , 4 . 43 
se lect ive , 4. 43 

Photographic plate , 8. 411 
Photography , 8. 411 
Photo l i te , 6. 366 
Photo luminescence , 8. 745 
Photo lys i s , 2. 154 
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Phototropic reactions, 4. 963 
Phyl l inglanz, 3 . 494 
Phyl l i to , 6. 62O ; 12. 15O 
Physa l i te , 6. 560 
Phys ica l change, 1. 83 
Pic i te , 12. 530 ; 14. 409 
Piokel Greek, 9. 122 
Pickles , 13. 615 
Pickeringito, 4. 252 ; 5. 154, 354 
Pickering's spectrum, 4. 17O 
Picol inium ehloropalladate, 15. 673 

chloropalladite, 15. 67O 
pontachloropicolinoiridate, 15. 768 
/9-picolinepentachloroplatinate, 16. 312 

et-picolinium bromoii'idate, 15. 777 
bromopalladate, 15. 678 
bromoplat inate , 16. 376 
bromoruthenate , 15. 539 
bromosmate , 15. 723 
chloriridate, 15. 771 

. chlorosmate. 15. 719 
/?-picolinium bromopal ladate , 15. 678 

bromopalladite , 15. 677 
bromoperruthenite , 15. 538 
bromosmate , 15. 723 
chloroiridate, 15. 771 
chloroperruthenite, 15. 533 

• chlororhodate, 15. 58O 
chlororuthenate, 15. 534 
chlorosmate, 15. 719 

Picot i te , 4. 251 ; 5. 154, 298 ; 11. 199, 2Ol 
Picranalcime, 6. 644 
Picric acid, 13. 615 
Picroal luminite , 5. 354 
Picroallumogono, 5. 354 
Picroal lumogin, 5. 354 
Picroalumogen, 5. 154 
Picrochromite, 11 . 199 
Picroi lmenite , 7. 2, 57 
Picrolite , 6. 422 ; 15. 9 
Picromorite, 2. 430, 657 ; 4. 252, 338, 339 
Picropharmacol i te , 3 . 623 ; 4. 252 ; 9. 5, 179 
Picrophyl l , 6. 416 
Picrosmine, 6. 423 
Picrotephroite , 6. 893 
Picrothomsonito , 6. 710 
Picrot i tanite , 7. 57 
P ic te t ' s formula, 1. 834 
Pic t i te , 6. 84O ; 7. 3 
P iddingtoni te , 6. 396 
P iedmont i te , 6. 722, 768 ; 12. 148, 150 
Piedra mineral de p lomb, 5. 714 
Pieropidote , 6. 722 
Pierre a fen, 6. 140 

savon , 6. 498 
— cruci forme, 6. 766 
— d'aimant, 18. 734 
-- d'azure, 6. 586 
— de amazoaes , 6. 663 

croix, 6. 766, 909 
grasse, 6. 569 
Labrador, 6. 693 
lune, 6. 662 
m a d e , 6. 458 
s a v o n , 6. 427, 432 
soleil , 6. 663 

e last ique, 6. 140 
Piezoelectr ic i ty , 1. 648 
P i g boi l ing, 12 . 636 

iron, 12 . 596 , 708 

P i g iron all mine , 12. 708 
basic , 12- 709 
Bessemer, 12 . 709 
chill cast , 12 . 596 
cinder, 12. 708 
hsematite, 12 . 708 
machine cast , 12 . 596 
phosphoric, 12. 709 
sand-cast , 12 . 596 

moulds , 12. 708 

7. 491 ; 12 . 5 

Pigeoni te , 6. 916 
P igs , 12 . 596, 597 
Pi larite , 6. 344 
Pi lasonite , 11 . 2 
Pi lbarite , 5. 515 ; 
Pi lol i te , 6. 423 

a, 6. 825 
/8, 6. 825 

Pi lsenite , 1 1 . 6O 
Pi lula hydrargyri subchloridi compos i ta , 4 . 

813 
Pimel i te , 6. 624, 933 ; 15. 6 
Pinakiol i te , 5. 113 ; 12 . 15O 
Pinakol i te , 5. 4 
P inchbeck , 4 . 671 
P ingos d'agoa (drops of -water), 6. 562 
Ping iute , 6. 907 ; 12. 530 
P in i te , 6. 619, 812 
Pini to id , 6. 619 
P i n k chrome-t in , 7. 421 

salt , 7. 447 
Pinnoi te , 2 . 43O ; 4 . 252 ; 5. 495 
P intadoi te , 9. 769 
P i o m b o muriato corneo, 7. 706 
P io t ine , 6. 432 
Piper idinium bromopal ladite , 15 . 677 

bromoplat inate , 16. 376 
bromosmate , 15. 723 
chloroiridate, 15. 771 
chloropalladite, 15. 670 
chloroperruthenite , 15. 533 
chlororuthenate, 15. 534—5 
chlorosmate , 15. 720 

Piperno, 6. 762 
Pirodmal i te , 6. 896 
Pirssonite , 3 . 844 
Pisanite , 12 . 53O ; 14. 295 
Piseki te , 12. 6 
Pis i lomelane, 3 . 625 
Pisol it ic ore, 5 . 249 
Pissophane , 5. 338 
Pis tac i te , 6. 721 
P i s tomes i te , 4 . 349 ; 12 . 53O ; 14. 369 
P i t caranti te , 6. 416 

charcoal, 5. 748 
Pi tchblende , 5. 530 ; 7. 896 ; 12 . 1, 5, 49 
P i t t d iamond, 5. 711 
Pi t t ic i te , 9. 5, 227 ; 12 . 53O 
Pi t t in i te , 12. 5, 52 
Pi t t iz i te , 9. 227 ; 18. 886 
Placer depos i ts , 8. 496 

go ld , 8. 491 
mining , 8. 496 

Placodine , 9. 79 
Placodi te , 15. 6 
Plagioclase , 6. 694 

barium, 6. 707 
Plagiocitr i te , 4 . 252 ; 5. 154 ; 12 . 530 ; 1* . 

328 , 353 
Plagionite , 7. 491 ; 9. 343 , 547 



Plagioni te a-, 9. 547 
/S-, 9. 547 

P la i t po int , 1. 168 
P lakodine , 15. 6 
Planchei late , 8. 8 
P lanche i te , 6. 341 , 344 
P lanck's constant , 1. 811 
P l a n e of s y m m e t r y , 1. 614 

polarizat ion of l ight , 1. 607 
Planeri te , 5. 366 , 367 
P lane t s , influence on meta l s , 1. 3 , 21 
Planoferrite , 12 . 530 ; 14. 328, 334 
P lant s , metabo l i sm, 6. IO, 11 
P lasma, 6. 139 
Plaster dead burnt , 3 . 775 

flooring, 3 . 774 
hard finish, 8. 776 
of Paris , S. 763, 767 

se t t ing of, 3 . 77O 
Plasters , c e m e n t , 3 . 775 
Plast ic i ty , 1. 819 

of c lay, 6. 485 
Platalargan, 16. 2IO 
P la te iron, 12 . 709 

su lphate , 3 . 688 
Plat imoor , 16. 48 
Plat ina , 16. 2 
P la t inan chlorostannito , 7. 434 
P la t ing gold, 3 . 359 

si lver, 3 . 359 
Plat inic al lylacetictriehlorido, 16. 286 

al lylmaloric trichloride, 16. 286 
amidobromote tramminobromide , 16. 

381 
amidochlorote tramminobromide , 16. 

381 
amidochlorotetramminochlor ide , 16. 

306 
aminochlorote tramminoni trate , 16 .413 
a m m o n i u m arsenite , 9. 134 
arsenate , 9. 234 
barium, m o l y b d a t e , 1 1 . 576 
b is -a-methyl -a ' -e thylpyridinehydro-

chloride, 16. 313 
bis-a-methyl- /3'-ethylpyridinehydro-

chloride, 16 . 313 
b is -a-methyl -y-e thylpyr id inehydro-

chloride, 16. 313 
• bis-a-picol inehydrochloride, 16. 312 

d ihydrate , 16. 312 
m o n o hydra te , 16 . 312 

bis-a-picol inehydroiodide, 16 . 389 
• bis-a-propylpyridinehydrochloride, 16. 

313 
bis-a/Sy-trimethylpyridinehydro-

chloride, 16. 312 
bis -aya' - tr imethylpyridinehydro-

chloride, 16. 312 
bis-ay/T-trimethylpyridinehydro-

chloride, 16. 312 
bis- /J-methyl-y-ethylpyridinehydro-

chloride, 16. 313 
bis-/?-picolinehydroohloride, 16 . 312 
bis-y- isopropylpyridinehydrochloride, 

16. 313 
bis-y'- isopropylpyridinehydrochloride, 

16 . 313 
bis-y-picol inehydroohloride, 16 . 312 
b isa l ly laminehydrobromide , 16 . 375 
bisal ly laminehydrochloride , 16. 311 
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Plat in ic bisal ly laminehydroiodide , 16. 389 

b isamylaminehydrochlor ide , 16. 3IO 
bisani l inehydrobromide, 16. 376 
bisanil inehydrochloride, 16. 312 
bisani l inehydroiodide, 16. 389 
biscarbamidehydrochloride, 16. 313 

d ihydrate , 16. 313 
biscol l idinehydrobromide, 16. 376 
b isd iamylaminehydrochlor ide , 16. 311 
bisdiethylal lylarninehydrochloride, 16. 

311 
b isd ie thylaminehydrobromide , 16. 375 
bisdiethylaminehydrochlor ide , 16. 309 
b i sd ie thy laminehydro iodide , 16. 389 

— b i sd i e thy ld ipropy lammoniumchlonde , 
16. 310 

bisdiethylhydrazinehydrochloride , 16. 
311 

bisdiethylphosphinehydrochlorido, 16. 
315 

bisdiethylpropylaminohydrochloride , 
16. 310 

bisdiethylpropylsulphoniumchloride , 
16. 314 

bisdi- iso-amylarainohydrobromide, 16. 
375 

bisdi- iso-butylanainehydrobromide, 16. 
375 

b i sd imethy laminehydrobromide , 16. 
375 

b isdimethylaminohydrochlor ido , 16. 
309 

bisdirxiethylarriinehydroiodido, 16. 389 
• b isdimethylars inehydroehloride , 16. 

315 
b i sd imethv lbonzy l se lenoniumchlor ide , 

16. 315 ~ 
b i sd imethylbenzy lsu lphoniumchlo-

ride, 16 . 314 
b i sd imethy ld ie thy lammoniumbro-

mide , 16. 375 
b i sd imethy ld ie thy lammoniumchlor ido , 

16 . 309 
bisdimethyldiethylarsoniumcl i lor ide , 

16. 315 
bisdirriethyldiethylphosphoniurrichlo-

ride, 16. 315 
b isdimothyldipropy lammoniumchlo -

ride, 16. 3IO 
bisdi inethyle thylaminehydroehlor ide , 

16. 309 
b i sd imothy le thy lpropy lammon ium-

chloride, 16. *310 
bisdimethylethylsulphoi i iumehloride , 

16 . 314 
bisdimethylhydrazinehydroehlor ide , 

16. 311 
bisdipropylal lylaminehydroehlorida, 

16. 311 
bisdipropylamiriehydroiodido, 16. 389 
bisethylal ly laminehydrochlorido, 16. 

311 
b ise thylaminehydrobromide , 16. 375 
bisethylaminohydrochloride , 16. 309 
b ise thylaminehydroiodido , 16. 389 
bisethylaminochloride , 16. 309 
bisethyldipropylaminehydrochloride, 

16. 31O 
b i se thy l - i -amylaminehy drochlor ido, 

16. 311 
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Platinio bisethyl- i- buty laminehydrochlo -
ride, 16. 31O 

bisethyl- i -dibutylaminehydrochloride, 
16. 310 

bisethyl- i -propylaminehydrochloride, 
16. 310 

bisethyl - i so-butylaminehydrobromide, 
16. 375 

bisethyl-n-butylaminehydrochloride, 
16. 310 

bisethyl-n-propylaminehydrochloride, 
16. 31O 

bise t h y lphosphinehy drochloride, 16. 
315 

bisethy lpropy 1 - i- b u t y laminehy dro -
cHloride, 16. 310 

— bisethyl-sec-butylaminehydrochlo-
ride, 16. 3IO 

bisothylthioglycolatodiainrninonitrate, 
16. 412 

biso t h y 1 tribenz y lphosphon iu.mch.lo -
ride, 16. 315 

bi se t h y ltr i -i - bu t y lammoniumchloi' ide, 
16. 310 

bisethy It r ipr opy lammoniumchlor ide , 
16. 31O 

bis- i -butylaminohydrochloride, 16. 3IO 
bis- i -dibutylaminehydrochloride, 16. 

31O 
bis- i-dipropy laminehy drochloride, 16. 

309 
bis- i -propyl- i -butylaminehydrochlo-

ride, 16. 3IO 
bis- i -propyl-n-propylamine-hydro-

ehloride, 16. 309 
bis- i -propylaminehydrochloride, 16. 

309, 375 
bis- i - tetrabutylammoniumchloride, 16. 

31O 
bis - i-tributy laminehy drochloride, 

31O 
bis-iso-amylamirxehydrobromido, 

375 

16. 

16. 

1 6 . bis- iso-butylaminohydrobromide, 
375 

bis-iso-quirioliriehydroehloride, 16. 313 
bis lut idinehydrobromide, 16. 376 
bis-m-toluidinehydrochloride, 16. 312 
bismethyl- i -amylaminehydroehloride , 

16. 311 
bismothyl- i -butylaminehydrochloride, 

16. 310 
bisrnethyl- i -dipropylaminehydro-

chloride, 16. 310 
bismethyl- i -propylaminehydrochlo-

rido, 16. 310 
bismethyl - i -propylbenzylsulphonium-

chloride, 16. 314 
bisme t h y 1 -n -buty laminehy drochloride, 

16. 31O 
bismethyl -n-dipropylaminehydrochlo-

ride, 16. 31O 
bismethyl -n-propyiaminehydrochlo-

ride, 16. 31O 
bismethylaminehydrobromide , 16. 375 
b i s m e t h y laminehy drochloride, 16. 309 
b ismethylaminehydroiodide , 16. 389 
bisrnethyldi-i-butylsulphoniurnchlo-

ride, 16. 314 
hydrate , 16. 314 

Plat in ic b ismethyldi - i -propylsulphonium-
chloride, 16. 314 

bismethyldi -n-propylsulphoniumchlo-
ride, 16. 314 

b ismethyldie thylaminehydrochlor ide , 
16. 309 

b i smethy ld ie thy lamylammoniumchlo -
ride, 16. 311 

b i smethy ld ie thy lpropy lammonium-
chloride, 16. 310 

b ismethyldie thylsu lphoniumchlor ide , 
16. 314 

• b isme t h y le thylamylst i lphonium-
chloride, 16. 314 

b i smethy le thy lbenzy l su lphonium-
chloride, 16. 314 

b i smethy le thy ld ipropy lammonium-
chloride, 16. 3IO 

b i smethy lethyl- i - a m y laminehy dro -
chloride, 16. 311 

b i smethyle thy l - i -buty laminehydro-
chlorido, 16. 3IO 

b ismethyle thy l - i -buty l su lphonium-
chloride, 16. 314 

b ismethyle thyl - i -propylsulphonium-
chloride, 16. 314 

b i smethy le thy l -n-buty l su lphonium-
chloride, 16. 314 

b i smethyle thy l -n-propylsu lphonium-
chloride, 16. 314 

b i smethy le thy lpropy l - i -buty lammo-
niumchloride, 16. 31O 

• b i smethy le thy lpropylaminehydro-
chloride, 16. 3IO 

bismethyltr ibenzylarsoniumchlorido, 
16. 315 

• b isme t h y 1 trie t h y l ammoniumbr o m i de, 
16. 375 

• b i smethyl tr ie thy lammoniumchlor ide , 
16. 309 

• b i smethyl tr ie thy lphosphoniumchlo-
ride, 16. 315 

• b i smethy l tr ipropylammoniumbro-
mide , 16. 375 

b ismethyl tr ipropy lammoniumchlo 
ride, 16. 3IO 

b is -n-buty laminehydrobromide , 16. 
375 

bis -n-butylaminehydrochlor ide , 16.310 
bis-n-dibutylaminehydrochlorido, 16. 

310 
bis-n-dipropylaminohydrochloride, 16. 

309 
bis-n-propyl- i -butylaminehydrochlo-

ride, 16. 3IO 
bis -n-propylaminehydrobromide, 16. 

375 
bis-n-propylaminehydrochloride, 16 . 

309 
b isnaph t h y laminehy drobromide, 16. 

376 
bis-p-toluidinehydroohloride, 16. 312 
bispicol inehydrobromide, 16. 376 
bispiperidinehydrobromide, 16. 376 
bispiperidinehydrochloride, 16 . 313 
bispiperidinehydroiodide, 16. 389 
bispropyl- i -dibutylaminehydrochlo-

ride, 16. 310 
bispropylal lyaminehydrochloride, 16 . 

iu.mch.lo


Platinic bispropyltri-i-butylammonrurnchlo-
ride, 16. 310 

bispyridinehydrobromide, 16. 376 
bispyridinehydrochloride, 16. 312 
bispyridinehydroiodide, 16. 389 
bisquinolinehydrochloride, 16. 313 , 376 

d ihydrate , 16. 313 
monohydrate , 16. 313 

bisquinol inehydroiodide, 16. 389 
bis - tert iary - b u t y laminehy drochlor i de , 

16. 31O 
• bistetrabenzylarsoniumohloride, 16. 

315 
bistetrabutylarsoniumehloride, 16. 315 
b i s te traethy lammoniumbromide , 16. 

375 
b is te traethylammoniumcblor ide , 16. 

309 
b i s te traethylammoniumiodide , 16. 389 
bistetraethylarsoniumchloride, 16. 315 
bistetraethylphosphoniumchlorido, 16. 

315 
bistetraetbylst iboniumcli loride, 16. 315 
bistetra-i-propylarsoniumchloride, 16. 

315 
— bistetral ly lammoniumehloride , 16. 311 

• b i s t e t ramethy lammonium bromide,16 . 
375 

bistotramothylamrnoniumchloride, 16. 
309 

b i s t e t ramethy lammonium iodide, 16. 
389 

bistetrarnethylphosphoniumchloride, 
16. 315 

— bistetramothylst iboniumchloride , 16. 
315 

b i s te tramylammoniumchlor ide , 16.311 
bistetra-n-propylarsoniumehlorido, 16. 

315 
— bis totrapropylammoniumbromide , 16. 

375 
bistotrapropylainrnoiiiurniodido, 16. 

389 
bistetrapropylst iboniumchlorido, 16. 

315 
bisthioearbamidehydrochlorido, 16. 

314 
bisto luidinehydrobromido, 16. 376 
bistr ial lyaminehydroehloride, 16. 311 
bistr iamylamii iehydrochloride , 16. 311 
bistribvitylsulphoniuxnehloride, 16. 314 
bis tr ie thyla l ly lammoniumchlor ide , 16. 

311 
bis tr iethylal ly lphosphoniumehloride , 

16. 315 
bis tr ie thylaminehydrobromide , 16. 375 
bis tr iethylaminehydrochloride , 16. 309 
b is tr ie thylaminehydroiodide , 16. 389 
b is tr ie thy lamylphosphon iumchloride, 

16. 315 
b i s tr ie thy lbuty lammoniumbromide , 

16. 375 
b is tr ie thy 1 - i -amylammoniumchlor ide , 

16. 311 
b is tr ie thy 1 - i -buty lammoniumchlor ide , 

16. 310 
b is tr ie thyl -n-buty lammoniumehlor ide , 

16. 310 
bistr iethylphosphinehydrochloride , 16. 

315 
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Plat inic b is tr ie thylpropylammoniumbro -

inide, 16. 375 
bistriethylpropylammonivimchloride , 

16. 31O 
bistr iethylpropylphosphoniumchlo -

ride, 16. 315 
• bistr iethylsulphoniumchloride , 16. 314 

bistriethylsulphoniurniodide, 16. 389 
bis tr i - i so-amylaminehydrobromide, 16. 

375 
bis tr i - i so-butylaminehy drobrom ide, 

16. 375 
• bistrimethylal lylammoniixmchloride, 

16. 311 
b is tr imethylaminehydrobromide , 16. 

375 
bis tr imethylaminehydrochloride , 16. 

309 
bis tr imethylaminehydroiodide , 16. 389 
bistrirnethylamylamxnoniiimchlorido, 

16. 311 
• bistr irnethylamylphosphoniumchlo-

ride, 16. 315 
b i s tr imethy le thy lammoniumbromide , 

16. 375 
bistr imethylethylammonivtmchloride, 

16. 309 
b i s tr imethyle thy lphosphoniumchlo -

ride, 16. 315 
b i s tr imethy l - i -buty lammoniumchlo-

ride, 16. 310 
• b i s tr imethy 1 - i - d ipropylammoni u m -

ohloride, 16. 310 
• b i s tr imethy 1 -n-buty lammoniumchlo-

ride, 16. 31O 
bis tr imethy 1 -n-propylammoniumchlo

ride, 16. 31O 
bistr imethylphosphinehydrochloride, 

16. 315 
bistr imethylse lenoniumehloride, 16. 

315 
- — bistrimethylsulphoniurnchloride, 16. 

314 
bis tr imethylsulphoniumiodido, 16. 389 
bistr imethylte l luroniumchloride, 16. 

315 
bistr ipropylaminehydrobromide, 16. 

375 
bistripropylaminehydrochloride, 16. 

309 
bis tr ipropylbutylammoniumchloride , 

16. 31O 
— — bistripropylsulphoniumohloride, 16. 

314 
bisxyl id inehydrobromide, 16. 376 
bisxyl idinehydrochloride, 16. 312 
bromide, 16. 373 
bromoamidotetramminobromide , 16. 

374 
bromoearbonatotetramminocarbonate , 

16. 408 
bromocarbonatotetramminocarbonate-

dibromotetramminonitrate , 16. 414 
bromochlorotetramminochloride, 16. 

382 
bromodinitratotr iamminobromide, 16. 

414 
bromoiodides , 16. 392 
bromonitratoquaterpyridinehydro-

nitrate, 16. 414 
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!Platinic brornonitratotetramminonitrate, 
16. 414 

brotnonitratotetramminosulphate, 16. 
414 

bromopentamminobromido, 16. 381 
bromosulphat o te tramminos ulphate, 

16. 406 
bromoBulpliatotriamminobromide, 16. 

406 
bromotriiododiethylselenine, 16. 392 
carbonatonitrat otetranaininocarbo -

nate , 16. 414 
carbylaminohydrazinochloride, 16. 312 
carbylaminohydrazinonitrate , 16. 412 
chloride, 16. 292 

decahydrate , 16. 293 
heptahydrate , 16. 293 
monobydrate , 16. 293 
octohydrate , 16. 293 
pentahydrate , 16. 293 
tetrahydrate, 16. 293 

chloroami donitrit opyr idi noo t h y lene -
diaminochloride, 16. 309 

chloroaraidotetramminobisdihydro-
phosphate , 16. 417 

ohloroaraidotetramminobromide, 16. 
374 

chloroaiiiidotetrairirninochloride, 16. 
306, 311 

chloroamidotetramniii iodichloride, 16. 
308 

chloroamidotetramminohydroxyd ihy-
drophosphate, 16. 417 

chloroamidotetramminoii i trate, 16. 
414 

chlorobromotetramminochloride, 16. 
381 

chlorocarbonatotetramminocarbonate, 
16. 408 

chlorodibromoethylmercaptidoethyl-
sulphino, 16. 383 

— chlorodinitratodiammine, 16. 413 
chlorodinitratotriarnminochloride, 16. 

413 
chlorodinitritonitratodiainxnine, 16. 

415 
chlorodinitritopyridinoothylonedi-

amiriochloride, 16. 309 
chlorodinitritopyridinoethylenedi-

aminohydi'oxide, 16. 309 
chloroethylenediarninotriarnrnino-

chloride, 16. 306 
chloroethylenediaminotriammino-

nitrate, 16. 412 
chloroethylenediaminotriamminostd-

phate , 16. 405 
chlorohydrophosx->hatoamidotriam-

mine, 16. 417 
chlorohy dr ophosphatote t rammino -

hydroxide , 16. 417 
chloroiodotetrarnrnineehloride, 16. 392 
chloronitratotetramminonitrate , 16. 

413 
chloronitritoethylenediazninodiam-

minochloride, 16. 309 
chloronitri topyridinoethylenediamino-

arnmoniochlorido, 16. 309 
chloropentamminobromide, 16. 381 
chloropentanxminocarbonate, 16. 408 
chloropentamminochioride, 16. 305 

Plat in ic chloropentaxnminochloroplatinate, 
16. 305 

chloropentamminohydroxide , 16. 306 
chloropentamminonitrate , 16. 412 
chloropentamminosulphate , 16, 404 
chloroaulphatotetramixiinosulphate, 

16. 405 
chlorotribrornobisethylsoleriine, 16.381 
chlorotriiodide, 16. 392 
chlorotri iodobisethylselenine, 16. 392 
chromatobisethylsulphide, 11 . 314 
cobalt ic hexammmocos i tungs ta te , 11 . 

803 
copper cositixngstate, 11 . 803 

molybdate , 11 . 576 
decahydroxyammine , 16. 245 
decahydroxypyridine , 16. 245 
dibromobisglycine, 16. 376 
dibromobismethylethylglyoxi tne , 

376 
1 6 . 

dibromobisj>ropylenediarainochloride, 
16. 381 

dibromodichloroethylphosphate , 16. 
381 

dibromodi iodobisamidoacetate , 16.392 
dibromodiiododethylsulphinediethyl-

selenine, 16. 392 
dibroitiodiiododiothylselenine, 16. 392 
dibromodiiodoraethylsulphine, 16. 392 
dibromodinitratobisethylselenine, 16. 

414 
ri«-dibromodinitritodiammine, 16. 383 
trans -dibromodinitri todiammine, 16. 

383 
dibromodinitri toothylsulphineethyl-

selenine, 16. 383 
dibromohexammine-/x-diarninosul-

I^hate, 17. 406 
dibrom ohexammi no-/i- diarn i nochlo -

ride, 16. 381 
dibrornoiiitratotriaxnrninoiodide, 16. 

414 
dibroxnopropylenediamitieamixiino-

chloride, 16. 381 
dibromoquaterpyridinehydrorxitrate, 

16. 414 
dibromoqxjaterpyridineixitrate, 16. 414 
dibrornototramrniiiobrornide, 16. 374 

• dibrornotetraminiriochloride, 16. 381 
dibromototramminodihydropl ios-

phate , 16. 416 
dibromotetramminonitrate , 16. 413 
dibroraotetramminosulphate, 16. 406 
dichloro-j8/3'/3"-triamiriotriethylamino-

chloride, 16. 311 
dichloro-/9/3'0''-triaminotriethylarnino-

chloroplatinate, 16. 311 
• dichloro-j§/?'/3"- triaminotriethylamiino-

iodide, 16. 389 
dichloroamidotriamminonitrate , 16. 

414 
dichlorobisethylenediaminechloride, 

16. 311 
diehlorobisotl iylenediaminechloro-

cnprate, 16. 311 
-—— dichlorobisglycine, 16. 314 

dichlorobie- i -phenylmethylethyltri-
chloropyrazol, 16. 313 

dichlorobis- l -ethyl-3 , 5-dixnethylpyra-
zol, 16. 313 
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Plat inic d ichlorobis - l -phenyl -3 , 5-dimethyl-
pyrazol , 16. 313 

dichlorobis-1 -phenyl-3-methylpyrazol , 
16. 313 

dichlorobis- l -phenyl-4-n^ethylpyrazol , 
16. 313 

dichlorobis-1-phenylpyrazol , 16. 313 
dichlorobis-1-phenyl tetrachloropyra-

zol, 16. 313 
dichlorobis-3, 5-methylpyrazol , 16. 313 
dichlorobis-o-tolypyrazol , 16. 313 
dichlorobispheny l i t iethylethy Ipyrazol, 

16. 313 
dichlorobis-1 -phenyl- 3 -methy l 1, 3-tri-

azol , 16. 314 
dichlorobis-1 -phenyl-3-methyl-3-tr i -

azolone, 16. 314 
d ichlorobispropy lenediaminechloride, 

16. 311 
dichlorobispyrazol, 16. 313 
dichlorobispyridinephenylpyrazol , 16. 

313 
dichlorodibromobisamidoacetate , 16. 

383 
d ichlorodibromobisethylamidoacetate , 

16. 383 
dichlorodibromobisethvlphosphine , 

16. 381 
dichlorodibromobisethylphosphite , 16. 

383 
dichlorodibromobisothylselenine, 16. 

381 
dichlorodibrornobisethylsulphine, 16. 

376, 381 
dichlorodibroraobismethylsulphine, 

16. 381 
dichlorodibromobispyridine, 16. 381 
dichlorodibromobutylsulphine , 16. 381 
dichlorodibromoethylphosphate , 16. 

383 
— — dichlorodibromoethylphosphite , 16. 

383 
dichlorodibromoothylsulphinoethyl -

selenine, 16. 323 , 381 
d ichlorodibromomethylphosphate , 16. 

383 
dichlorodibromopropylsulphine, 16. 

381 
dichlorodicarbonylbispyridine, 16. 312 
dichlorodi iodide, 16. 392 
dichlorodi iodobisbutylsulphine , 16 .392 
dichlorodi iodobisethylphosphine , 16. 

392 
dichlorodi iodobisethylselenine, 16. 392 
dichlorodi iodobismethylsulphine , 16. 

392 
dichlorodinitratodiainxnine, 16. 413 
c*»-diohlorodinitritodiamm.ine, 16. 335 
«rc»n«-dichlorodinitritodiammine, 16. 

336 
dichloroethylenediaminodiaxnmine, 16. 

311 
• • d iohloroethylenediaroinodiammino-

chloride, 16. 309 
d ichloroethylenediaminopyridinoam-

minoohloride, 16. 309 
diohloronitr i toethylenediaminoanimi-

noohloride, 16 . 309 
diohloronitri topyridinoethylenediami-

noohloride, 16. 309 
VOIi. XVT. 

P la t in ic dichloronitritopyridinoethylene-
diarninohydroxide, 16. 309 

dichloro-p-tolypyrazol , 16. 313 
dichloroquaterethylaminechloride, 16. 

309 
dichloroquaterethylaminechloroplat i -

n i te , 16. 309 
dichloroquaterxne thylaminechlor ido , 

16. 309 
dichloroquaterrnethylaminenitrate , 16. 

413 
dichloroquatermethylpseudolut ido-

styrilchloride, 16. 314 
dichloroquaterpyridinechloride, 16 .312 
dichloroquaterpyridinechloroplat inate , 

16. 312 
dichloroquaterpyridinechloroplatinite , 

16. 312 
dichloroquaterpyr i d inehy dron i trate , 

16. 413 
dichloroquaterpyridinenitrate , 16. 413 
d ichlorotetramminobromide , 16. 381 
dichlorotetramminochloridc, 16. 306 

monohydrate , 16. 306 
dichlorotetramminochloroplat inate , 

16. 307 
dichlorotetrarnrninochloroplatiriite, 16. 

306 
d ichlorotetramminochromato , 11 . 313 
d ichlorotetramminodichromate , 11 . 

345 
d ich lorote tramminohydroxydihydro-

phosphate , 16. 417 
dichlorotetrarnminonitrate, 16. 412 
dichlorotetramminosulphato , 16. 405 

d ihydrate , 16. 405 
dihydrotrisulphide, 16. 398 
d ihydroxydiamidohexamminodichro-

naate, 1 1 . 345 
d ihy droxydichlor obisamidohexamimi-

nochloride, 16. 308 
dihydroxydini tratobisethylse lenine , 

16. 412 
dihydroxydini tratobispropylsulphino, 

16. 412 
£row*-dihydroxydinitratodiamm ino, 

16. 411 
d ihydroxyheptamininote tracarbonate , 

16 . 407 
d ihydroxy h o x a m m i n o - /x-diarn inesul -

phate , 16. 404 
d ihydroxy laminodiammi nosulpha te , 

16. 405 
dihydroxynitratotr iamminonitrato , 

16. 411 
c i«-dihydroxysi i lphatodiainmine, 16. 

404 
/ran«-dihydroxysulphatodiammine,16. 

404 
dihydroxysulphatohoxanamitiochro-

matodiohromate , 11 . 467 
d ihydroxysulphide , 16. 399 
d ihydroxyte tramminobromide , 16. 38O 
dihydroxytetramminochlor ide , 16. 305 
d ihydroxyte tramminoiodide , 16. 391 
d ihydroxytetramminoni trate , 16. 411 
dihydroxytetrarominosulphate , 16.404 

monohydrate , 16. 404 
tetrahydrate , 16. 404 

di iodobisglycine, 16. 389 
2 x 
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Pla.tin.ic diiodobispyridinediamminoiodide, 
16. 389 

di iododinitr i toe t h y I sulphinoethy lsele -
nine, 16. 392 

diiodohexammine-/x-diiinidosulphato-
tetramminoplat inous sulphate , 16. 
406 

diiodohexammino-/x-diamineiodide, 
16. 388 

diiodohexammmo-/*-diaminosulphate, 
16- 406 

diiodohexamnriino-^-diirnidoiodide, 16. 
389 

di iodotetramminoiodide, 16. 388, 392 
di iodotetramminoiodomercurate, 16. 

388 
diiodotetrarnminonitrate, 16. 414 
diiodotetramrninosulphate, 16. 406 
dimethylarainedimethylpropylarnii ie-

hydrochloride, 16. 310 
dimethylarninedipropylaminehydro-

chloride, 16. 310 
dimethyldiethylaminehydrohromide, 

16. 375 
aa'-dimethylpyridinehydrochlorido, 

16. 312 
a-fl'-diinethylpyridiiiehydrochloride, 

16. 312 
dihydrate , 16. 312 

ay-dime t h y lpyridinehydrochloride, 16. 
312 

yS/T-dimethylpyridinehydrochlorido, 
16. 312 

/?y-dimethylpyridinehydrochloride, 16. 
312 

dihydrate , 16. 312 
dmitratotetramminocl i loride, 16. 412 

monohydrate , 16. 412 
dinitratotetramminochloroplatinate, 

16. 412 
• dinitratotetramrninochrornate, 11 . 313 

dinitratotetramminodichromate, 11 . 
345 

dinitratototramminonitrate, 16. 411 
dinitritochloroethylenediamino-

xnethylaminoohloride, 16. 311 
dinitritochloroethylenediamin opyri-

dinochloride, 16. 311 
dinitritodinitratodiaxnxxiine, 16. 415 
dinitritotetrarnminodichroinate, 11 . 

345 
dinitritotetraxnminonitrate, 16. 415 
dioxytetraiodotetramrnine, 16. 391 
disulphoallylsulphine, 16. 398 
disulphoallylsulphineallylchloroplati-

nate , 16. 315 
disulphatodiammine, 16. 404 

trihydrate, 16. 404 
disulphovinylsulphine, 16. 398 
disulphovinylsulphinechloroplatinite , 

16. 398 
disulphovinylsulphinevinylchloroplati-

nate , 16. 315 
ethylenediaminehydrobromide, 16. 376 
ethylenediaminehydrochloride, 16. 311 
ethylenediarninobispyridinotetra-

chloride, 16. 312 
a-ethylpyridinehydrochloride, 16. 312 
/S-ethylpyridinehydrocbloride, 16. 312 

• y-ethylpyridinehydroohloride, 16. 312 

INDEX 
Platinic fluoride, 16. 250 

fluosilicata, 6. 958 
hexachlorobispyridinediammine, 16. 

312 
hexaiododiammine , 16. 389 
hexamminobromide , 16. 374 
hexamminocarbonate , 16. 407 

•— hexamminohydroxide , 16. 245 
hexamminoni trate , 16. 411 
hexamminosulphate , 16. 404 
hexamminotetrachloride , 16. 305 
hydrazinocarbylanainoiodide, 16. 389 

— hydrosulphide, 16. 398 
— h y d r o x y acetatotetramminochlor ide, 

16. 314 
hydroxyaoetatotetramrainoehloro-

plat inite , 16. 314 
h y droxy acetatotetramminodichr o -

m a t e , 11 . 345 
hydroxyacetatote tramminoni trate , 16. 

412 
h y droxy ace ta to te trammin osulphate , 

16. 405 
hydroxyaqtiochlorotetramminochlo-

ride, 16. 306 
hydroxybromotetramrninobromide, 

16. 380 
hydroxybroraotetramminochloride, 16. 

382 
hydroxybromotetramminoni trate , 16. 

374 
hydroxychlorodinitritodiarnmine, 16. 

335 
h y d r o x y chlorote tr amminobromi do, 

16. 382 
— hydro xyohlorote tramminocarbonate , 

16. 408 
hydroxychlorotetrainminochloride, 16. 

307 
hydroxychlorotetramminochromate , 

11 . 314 
hydroxychlorotetramminodichromate , 

11 . 345 
hydroxychlorotetramminonitrate , 16. 

413 
hydroxydini tratotr iamminobromido, 

16. 414 
hydroxyiodotetramminoiodide , 16. 

3 9 1 - 2 
hydroxyiodote tramminosulphate , 16. 

406 
hydroxyni tratotetramminoni trate , 16. 

411 
hydroxynitratototrarnminopyrophos-

phate , 16. 417 
hydroxypentamminocarbonate , 16. 

408 
hydroxypentamminochlor ide , 16. 305 
hydroxypentamminoni trate , 16. 412 
hydroxysulphatote tramminobromide , 

16. 406 
hydroxysulphatotetranaxninochloride, 

16. 405 
dihydrate , 16. 405 

hydroxysulphatotetramminochloro-
plat inate , 16. 406 

hydroxysulphatotetramminoohro-
mate , 11 . 314 

hydroxysulphatotetranuninodichro-
m a t e , 11 . 346, 467 

Pla.tin.ic


Platinic hydroxysxi lphatotetrammino -
nitrate , 16. 414 

h y droxysulphatote tramminosulphate , 
16. 404 

iodide, 16. 387 
iodonitritotetraraininonitrate, 16. 415 
iodotr imethylaminodiammine , 16. 389 
iron, 16. 6 
mercuroufl cos i tungstate , 11 . 803 
rnethylethylaminedipropylaminehy-

droohloride, 16. 3IO 
methyle thylaminehydrochlor ide , 16. 

309 
• methy le thy lpropy l - i -amylammonium-

ohloride, 16. 311 
meth yIe thy lpropy lpheny lammonium -

iodide, 16. 389 
methyl- i -propyl - i -butylsulphonium-

chloride, 16. 314 
mothyl-n-propyl- i -butylsulphonium-

chloride, 16. 314 
- — niothyltri- i-butylamrnoniuinchloride, 

16. 31O 
motoxyhydroehlor ide , 16. 332 
nitrate , 16. 410, 412 
n i tratoethyl th ioglycocolatoammino, 

16. 41O 
ni tritochloroothylonediaxtiinodiam-

rnine, 16. 311 
nitri todichloroethylenediaminomethy 1-

aminochloride, 16. 311 
ni trosyl tetramminohydronitrato , 16. 

411 
orthoarsenite , 9. 134 
oxide, 16. 242 

dihydrate , 16. 243 
hemitr ihydrate , 16. 243 
monohydrate , 16. 243 
te trahydrate , 16. 244 
tr ihydrate , 16. 244 

- oxydihydroxydisu lphide , 16. 399 
oxysulphide , 16. 399 
pontamminobromide , 16. 374 
perstannate , 7. 413 
phosphate , 16. 416 

• phosphatododecatungstato , 11 . 867 
phosphatote tramminobromide , 15. 416 
phosphatotetramrninochloride, 16. 416 
phosphatote tamminoni tra te , 16. 417 
potass ium decoxide , 16 . 248 

m o l y b d a t e , 11 . 576 
oxydisulphi to , 10. 323 

propylenedaminehydrobromido , 16. 
376 

propylenediaminehydroehloride , 16. 
311 

pyrophosphate , 16. 417 
pyroarsenite , 9. 134 
quaterethylaminechloroplat ini te , 16. 

286 
quaterethylaminobromide , 16. 375 
quatertetraethyls t iboniumchloride , 

16. 315 
quatertr iethylphosphinechloroaurate , 

16. 327 
silver cos i tungstate , 11 . 803 

hydroxytr iamidodiammino-
chloride, 15. 308 

hydroxytr iamidod iammino-
hydroxide , 16. 245 

I N D E X 
Plat inic s i lver molybdate , 11 . 576 

s o d i u m cos i tungstate , 11 . 803 
decatungstates , 11 . 802 
hepta tungs ta te , 1 1 . 803 
m o l y b d a t e , 11 . 576 
oxydisu lphi te , 10. 323 
tr iacontatungstate , 11 . 803 

sulpharsenate , 9. 324 
su lphate , 16. 403 

te trahydrate , 16. 403 
sul j ihatodinitr i totetrammine, 16. 406 
su lphatote tramminohydrox ide , 16. 404 
su lphatote tramminosu lphate , 16. 404 
sulpha t o te trapyridinochromate , 1 1 . 

314 
sulphatotetrapyridinodichromate , 11 . 

345 
sulphide, 16. 396 
sulphite , 11 . 320 
tetrabromobisbenzonitri lo , 16. 376 

— tetrabromobisdiamidoaeetate , 16. 376 
-—— tetrabromobisethylphosphato , 16. 381 

tetrabromobisothylsulphine , 16. 376 
totrabromobismethylphosphate , 16. 

381 
tetrabromobismethylsulpl i ine , 16. 

376 
tetrabromobispropylsulphine, 16. 376 
tetrabromobispyridine , 16. 376 
rw-te trabromodiammine , 16. 374 
fran«-tetrabromodiammine, 16. 374 
tetrabromoethyJselenine, 16. 376 
tetrabromoethylsoulphineethylse le-

nine , 16. 376 
tetrabromonitrosylbromide, 16. 374 
totrabpomotriaminopropanemono-

hydrochloride, 16. 376 
tetraehloro-/3fl-dimothyldir>yridine, 16. 

313 
tetrachloro -/SjS'/S''-1riaminopropane-

monohydroehloride , 16. 311 
tetrachloro-/9/8'/8"-triaminopropane-

monohydrochloroplat inate , 16. 311 
tetrachlorobis-a.-mothylisoxazol, 16. 

314 
tetrachlorobis-a-naphthyl-1 , 3-triazol, 

16. 314 
tetrachlorobis-a-naphthyl-2 , 3-triazol, 

16. 314 
tetrachlorobis-)3-hydroxyethy!pyri

dine, 16. 314 
tetrachlorobis-)S-lutidine, 16. 312 
totraehlorobis-/S-naphthyl-l , 3-triazol, 

16. 314 
totrachlorobis-j8-naphthyl-2, 3-triazol-

1, 16. 314 
tetrachlorobis-£-pyridine- a-lacotate, 

16. 314 
tetrachlorobis-2, 5-dimethyl-3-ethyl-

pyrazine , 16. 313 
tetrachlorobis-2, 5-dimethylpyrazine, 

16. 313 
tetrachlorobis-3, 5-dimethylpyrazol , 

16. 313 
tetrachlorobis-4, 5-dimethylpyrimi-

dine, 16. 313 
tetrachlorobis-3, 5-dimethylfcetra-

chloropyrazol, 16. 313 
tetrachlorobis-3, 5-methylchloropyra-

zol, 16. 313 
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Platinic t e t r ach lo rob i s -4 , 6 - m e t h y l e t h y l -
p y r i m i d i n e , 16. 313 

t e t r a c h l o r o b i s - 3 , 5 - m e t h y l p y r a z o l , 16-
313 

t e t r a c h l o r o b i s - 1 -pheny l -3 - imido t r i azo-
l ine , 16. 314 

t e t r ach lo rob i s -1 - p h e n y l - 3 - m e t h y l - 1 , 3 -
t r i azo l , 16. 314 

t e t r a c h l o r o b i s - 1 , 3 , 4 - t r iazo l , 16 . 313 
t e t r ach lo rob i s -1 -pheny l -1 , 3- t r iazol , 16 . 

313 
t e t r ach lo rob i s -1 -pheny l -2 , 3- t r iazol , 16 . 

313 
t e t r ach lo ro -o -pheny leneb igv ian id ine , 

16. 313 
d i h y d r a t e , 16 . 313 

t e t r ach lo rob i s -o - to ly l -2 , 5 -d ime thy l -2 , 
3- t r iazol , 16 . 314 

t e t r a c h l o r o b i s - o - t o l y l - 1 , 3- t r iazol , 16 . 
313 

t e t r ach lo rob i s -o - to ly l -2 , 3- t r iazol , 16 . 
313 

t e t r a c h l o r o b i s - p - d i m e t h y l o x y p h o s -
p h i n e b e n z o a t e , 16 . 315 

t e t r ach lo rob i s -p - to ly l - 3 - imidot r iazo-
l ine , 16. 314 

t e t r ac l i l o rob i s -p - to ly l -1 , 3- t r iazol , 16 . 
313 

t e t r a c h l o r o b i s - p - t o l y l - 2 , 3- t r iazol , 16 . 
313-4 

t e t r a c h l o r o b i s - p - t o l y l p y r a z o l , 16 . 313 
t e t r ach lo rob i s - /4 - imidoazo ly lmercap-

t a n , 16. 314 
t e t r a c h l o r o b i s - r - a - n a p h t h y l i r n i d o -

azolyl- /x-xnercaptan, 16 . 315 
— te t rach lo rob i s -v -methy l imidozao ly l - f t -

m e r c a p t a n , 16. 314 
te t rach lorobis -v-phenyl imidoazoly l - /x -

m e r c a p t a n , 16 . 314 
te t rachlorobis -v-m-xyly l imidoazoly l - /x-

m e r c a p t a n , 16. 315 
te t rachlorobis -v-p- to ly l imidoazolyl - /x-

m e r c a p t a n , 16. 314 
t e t r a c h l o r o b i s a m i d o a c e t a t e , 16 . 314 
t e t r a c h l o r o b i s b e n z o n i t r i l e , 16 . 313 
t e t r ach lo rob i sco l l id ine , 16 . 312 
t e t r ach lo rob i sd ibenzy l se l en ine , 16. 315 
t e t r a c h l o r o b i s d i e t h y l e n e t h i o c a r b a -

m i d e , 16. 314 
t e t r a c h l o r o b i s d i e t h y l s e l e n i n e , 16 . 315 
t e t r a c h l o r o b i s d i e t h y l s u l p h i n e , 16 . 314 
t e t r a c h l o r o b i s d i - i - b u t y s u l p h i n e , 16 . 

314 
t e t r a c h l o r o b i s d i m e t h y l s e l e n i n e , 16. 

315 
t e t r a c h l o r o b i s d i m e t h y l s u l p h i n e , 16 . 

314 
t e t r a c h l o r o b i s d i m e t h y l t r i a z o l i n e , 16 . 

314 
t e t r a c h l o r o b i s d i - n - b u t y l s u l p h i n e , 16 . 

314 
t e t r a c h l o r o b i s d i p r o p y l s u l p h i n e , 16 .314 
t e t r a c h l o r o b i s e t h y l a m i d o a c e t a t e , 16 . 

314 
t e t r a c h l o r o b i s e t h y l e n e s u l p h i n e , 16 .314 
t e t r a c h l o r o b i s g l y o x a l , 6. 313 
t e t r a c h l o r o b i s i m i d o a z o l y l m e r c a p t a n , 

t e t r a o h l o r o b i s j a b o r i n a t e , 16 . 314 
t e t r a c h l o r o b i s j a b o r i n e , 16 . 313 

P l a t i n i c t e t r a c h l o r o b i s m e t h y l e t h y l s u l p h i n e , 
16 . 314 

t e t r a o h l o r o b i s p h o s p h o r i p e n t a c h l o r i d e , 
16 . 304 

t e t r ach lo rob i sp ico l ine , 16 . 312 
t e t r a c h l o r o b i s p r o p i o n i t r i l e , 16 . 313 
t e t r a c h l o r o b i s p y r a z i n e , 16 . 313 
t e t r a c h l o r o b i s p y r a z o l , 16 . 313 
c ^ - t e t r a c h l o r o b i s p y r i d i n e , 16. 312 
* ran*- t e t r ach lo rob i spyr id ine , 16 . 312 
t e t r a c h l o r o b i s q u i n o l i n e , 16. 313 
t e t r a c h l o r o b i s t e t r a h y d r o q u i n o l i n e , 16 . 

313 
t e t r a c h l o r o b i s t e t r a z o l i n e , 16 . 314 
t e t r a c h l o r o b i s t r i o h l o r o p y r i d i n e , 16 .313 
t e t r a c h l o r o b i s t r i e t h y l p h o s p h i t e , 16 . 

315 
t e t r a c h l o r o b i s t r i r n e t h y l e n e t h i o c a r b a -

m i d e , 16 . 314 
t e t r a c h l o r o b i s t r i t h i o f o r m a l d e h y d e , 16 . 

t e t r a c h l o r o c i n n a r n y l p y r i d a z i n e , 16 .313 
t e t r a c h l o r o d i a l l y l h e x a s u l p h i n e , 16 . 315 
t e t r ach lo rod i anu inod i e thy l a rn inohy -

d roch lo r ide , 16 . 311 
t e t r a c h l o r o d i a m i n o d i e t h y l a m i n o h y -

d r o c h l o r i d e c h l o r o p l a t i n a t e , 16 . 311 
cw- te t rach lo rod ianarn ine , 16 . 308 
Jrant f - te t rachlorodiaxnmine, 16 . 307 
t e t r a c h l o r o d i b e n z y l s u l p h i n e , 16. 314 
t e t r a c h l o r o d i e t h y l se lon ined ie thy lsul -

p h i n e , 16 . 315 
t e t r a c h l o r o j a b o r i n a t e , 16 . 314 
t e t r a c h l o r o j a b o r i n e , . 16. 313 
t e t r a c h l o r o p h o s p h o r o t r i ch lo r ide , 16 . 

304 
t e t r ach lo rop i co l i ne , 16. 312 
t e t r a c h l o r o p i l o c a r p i d i n e , 16 . 313 
« ran«- t e t r ach lo rop ipe r id inepyr id ine , 

16. 313 
t e t r a c h l o r o p r o p y l e n e d i a m i n e , 16 . 311 
t e t r a c h l o r o p y r i d i n e a m m i i n e , 16 . 312 
t e t r a c h l o r o t e t r a m m i n e , 16 . 308 
t e t r a c h l o r o t r i a m i n o p r o p a n e s , 16 . 3IO 
t e t r a c h l o r o t r i e t h y l p h o s p h a t e , 16 . 315 
t e t r a c h l o r o t r i e t h y l p h o s p h i t e , 16 . 315 
t e t r a e t h y l a m i n e c h l o r i d e , 16 . 309 
t e t r a h y d r o x y d i a m m i n e , 16 . 245 
t e t r a h y d r o x y l a m i n e s u l p h a t e , 16 . 404 
t e t r a i o d o b i s a m i d o a c e t a t e , 16 . 389 
t e t r a i o d o b i s e t h y l s e l e n i n e , 16 . 389 
t e t r a i o d o b i s e t h y l s u l p h i n e , 16 . 389 
t e t r a i o d o b i s - i - b u t y l s u l p h i n e i o d i d e , 16 . 

389 
t e t r a i o d o b i s - i - p r o p y l s u l p h i n e , 16 . 389 
t e t r a i o d o b i s m e t h y l s u l p h i n e , 16 . 389 
t e t r a i o d o b i s p y r i d i n e , 16 . 389 
c i * - t e t r a i o d o d i a m m i n e , 16 . 389 
< ran« - t e t r a iodod iammine , 16 . 388 
t e t r a i o d o e t h y l s e l e n i n e , 16 . 389 
t e t r a m e t h y l a m m o n i v u n t r i m e t h y l e t h y l -

a m m o n i u m c h l o r i d e , 16 . 309 
t e t r a m m i n o d i s u l p h i t e , 10 . 321 
t e t r a m m i n o i o d o m e r c u r a t e , 1 6 . 391 
t e t r a n i t r a t o b i s e t h y l s e l e n i n e , 16 . 412 
t e t r a n i t r a t o d i a m m i n e , 16 . 411 
t e t r a p r o p y l a m m o n i u m c h l o r i d e , 16 .310 
t e t r a s u l p h o t r i s a n a y l s u l p h i d e , 16. 370 
t h a l l o u s cositvingstate, 11 . 803 
t h i o c a r b i d e , 16. 398 



Platixiio tr ibromoiodobisethylselenine, 16. 
392 

trichloroaixunmoethylenediamino-
ohloride, 16. 311 

tr ichlorodiaminodiethylamine, 16. 311 
tr ichloroethylenediaminoammino-

chloride, 16. 309 
tr ichloronitratodiammine, 16. 413 
trichloronitritodiammine, 16. 335 
trichloropyridinoethylenediainino-

chloride, 16. 309 
trichlorotriamminochloride, 16. 307 
trichlorotrisbenzyloxyphosphine-

chloride, 16. 315 
tr iethylse lenoniumchloride, 16. 315 
tr ihydroxyi i i tratodiammine, 16. 411 
tr imethy l chloride, 16. 302 

diamminoiodide , 16. 392 
hydrox ide , 16. 245 
iodide, 16. 392 
su lphate , 16. 405 

t r imethy le thy lammoniumdimethy l -
othylammoniumchlor ide , 16. 309 

tr isethylenediaminochloride, 16. 311 
tr i sethylenediaminonitrate , 16. 411 
tr ispropylenediaminobromide, 16. 376 
tr ispropylenediaminochloride, 16. 311 
tr ispropylenediaminoiodide, 16. 389 
tr ispropylenediaminonitrate , 16 . 412 
tr ispropylenediaminosulphate , 16. 405 
vinylaeetictrichloride, 16. 280 

Plat inir idium, 16. 6 
P lat in i te , 15 . 258 
Plat in i tes , 16. 230 
Plat in ized asbestos , 16. 49 

carbon, 16. 49 
c lay, 16. 50 
magnes ium, 4 . 273 
p la t inum, 16. 49 
pumice , 16. 49 
sil ica, 16. 5O 

Plat inmohr , 16. 48 
Plat inoid , 15. 21O, 211 
Platinosic barium sulphate , 16. 403 

benzylsulphinoehloride, 16. 286 
bispyridinetriehloride, 16. 286 

— chloride, 16. 2 8 5 
chloroquaterethylaminedichloride, 16. 

271 
ennea iodoctammine , 16. 386 
dibromohexammino- /*-diamidonitrate , 

16 . 41O 
dibromohexammino-u-di imidoni trate , 

16. 41O 
dihydroxyhexammino- f i -d iamido-

hydrophosphate , 16 . 416 
dihydroxyhexammino- /x-diamido-

nitrate , 16. 410 
d i iodohexammino/x -d iamidohydro-

phosphate , 16. 416 
diiodohexamnaino-ir-diamidonitrate, 

16. 410 
di iodohexammino-xt-di imidonitrate, 

16. 41O 
d ihydroxyhydrosu lphate , 16. 402 
ferrous su lphate , 16. 4 0 3 
hexa iodote trammine , 16. 386 
hydroxydihydrosu lphate , 16. 402 
hydroxyquaterethylaminodiohlor ide , 

16. 271 
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Plat inosic hydroxyte tramminosulphate , 16. 
4 0 2 - 3 

iodide, 16. 386 
nitratohexammino-ft-diamidonitrate , 

16. 410 
oxyni trate , 16. 4IO 
penta iodote trammine , 16. 386 
p-phenylenediaminotrichloride , 16.286 
piperidinotrichloride, 16. 286 
p o t a s s i u m sulphate , 16. 403 
pyridineamminotrichloride, 16. 286 

— quaterpyridinotrichloride, 16. 286 
s i lver su lphate , 16. 403 
sod ium sulphate , 16. 403 
su lphate acid, 16. 403 
thal lous sulphate , 16. 403 
triethylenedisulphinotrichloride, 16 . 

286 
tr isethylenediaminetriethylenetrisul-

phinochloride, 16. 286 
P la t inous acid, 16. 230 

al ly la lcoholdiamminobromide, 16. 372 
al lylphosphitos , 16. 361 
al lylsulphines , 16. 368 
ammines , 16. 360, 362 
amrainothiocarbonate, 16. 408 
a m m o n i u m cis-aminoniumchlorosul-

phitodiamminosulphite , 10. 321 
arsenite , 9. 134 
ciW-ehloroamminosulphitodiarn-

minosulphite , 10. 321 
chlorodisulphite, 10. 323 
dichlorodiamminochloride, 16. 

263 
dichlorodisulphite, 10. 323 
disulphite , 10. 322 
potass ium chlorodisulphito, 10. 

323 
trichlorosulphite, 10. 323 

ci*-sidphitod iamminosulpl i i to , 
10. 321 

*raw#-sulphitodiamminosulphite, 
10. 320 

te tramininohydrophosphate , 16. 
416 

tetrasulphite , 10. 322 
tr ihydrate , 10. 322 

trichlorohydrosulphite, 10. 323 
ani l ineammines , 16. 359 

- ani l inetriethylphosphite , 16. 359 
- ani l inetr imethylphosphite , 16. 359 
- aquotr iammines , 16. 35O 
- aquotr iamminobromoplat ini to , 16. 371 
- aquotriamminoehloride, 16. 26O 
- aquotrianaminochloroplatinite, 16. 26O 
- barium ci«-sulphitodiamminosulphite, 

10. 321 
- irantf-sulphitodiamminosulphite, 

10. 321 
- benzonitri tes , 16. 356 
• benzylsulphines , 16. 360 
- bisace tarn ides, 16. 358 
bisacetonitri les, 16. 356 

• bisaoetonitri lototrammines, 16 . 354 
bisaoetonitritotetramminochloride, 16. 

274 
bisamidoacetals , 16. 356 
bisamidoacetates , 16. 356, 358, 366 
bisamidoethylacetates , 16. 356, 366 
b isamidomethylacetates , 16. 356 
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Plat inous bis-a-amidoproprionate, 16. 358 

bisaminoacetalchloride, 16. 272 
bisaminoacetaldiammines , 16. 353 
bisaminoacetaldiamminochloride, 16. 

274, 276 
bisaminoace taldiarnminochloroplati -

nite , 16. 274, 276 
bis-2-amino-l-acetylpyridines, 16. 356 
bis-3-aminopyridines, 16. 356 
bisanil inebisethylphosphites , 16. 354 
bisanil inebisethylphosphitochloride, 

16. 277 
bisani l inebismetbylpbosphites , 16. 354 
bisanili nebismethy lphosphitochlor ide, 

16. 277 
bisaniliiiediairirnin.es, 16. 353 
rt«-bisanilinediamminochloride, 16 .273 

~ — Iran^-bisanilinediarnrninochloride, 16. 
273 

— c^#-bisanilinediamn~iinochloroplatinite, 
16. 273 

• £7*an.#-bisanilinediamminochloroplati-
nite , 16. 273 

ci«-bisanil inediamminonitrate, 16. 409 
• Jrems-bisanilinediarnminonitrate, 16. 

409 
bisanil inediamminosvdphate, 16. 401 
bisanil inehydrochloride, 16. 273 

pentahydrate , 16. 273 
bisanil ines, 16. 356 
bisbariumthiogly col late, 16. 358 
bisbenzonitriles, 16. 365 
bisbenzylselenines, 16. 367 
bisbenzylsulphines, 16. 357, 367, 372 

-—— bisbutylarninediammines, 16. 353 
bisbutylaminediamrninoehlorido, 16. 

273 
bisbutylcarbylamines , 16. 356 
bisbutylsulphines, 16. 357, 367 
biscarbonyldiammines , 16. 353 
biscarbonyldiammjnochloride, 16. 260 
bisc innamenylpyridazine, 16. 366 

— biscoll idines, 16. 365 
bisdianirninohydroxytriiodobisnitro-

sylhydroiodide, 8. 443 
bisdibutyldi thioethyleneglycolato-

chloroplatinite, 16. 276 
• bisdibutyldithioethyleneglycols , 16. 

352 
bisdiethylaminechloride, 16. 272 
bisdiethylamines , 16. 355 
bisdiethyldiselonotr imethyleneglycols , 

b isdiethyldi thioethyleneglycolato-
chloride, 16. 276 

bisdiethyldi thioethyleneglycolato-
chloroplatinate, 16. 276 

bi sd ie thy ld i thioethy lenegly colato -
chloroplatinite, 16. 276 

bisdiethylditbioethyleneglycols , 16. 
352 

b isdiethyldi th iohydroxyethylenegly-
colatochloroplatinite , 16. 276 

bisdiethy ldithiopropy lenegly colato -
chloroplatinite, 16. 276 

bisdiethy ldi thiotr imethyleneglycols , 
16. 352 

b isd ie thyld i th ioxydiethylg lyco ls , 16. 
352 

bisdiethylselenines , 16. 358 

INDEX 
Plat inous bisdiethylenesulphinechloride, 16. 

275 
bisdiethylsulphines , 16. 357 
bisdiethyl thioethyleneglycolbromo-

plat inite , 16. 372 
bisdimethylaminebispyridines , 16. 354 
cis -bisdiraethylaminechloroplatinite, 

16. 271 
b i sd imethylaminediammines , 16. 353 
cis -b isdimethy laminediamminochlo -

ride, 16. 271 
trans -b isdimethylaminediamminochlo-

ride, 16. 271 
^raywr-bisdimethylaminediamminochlo-

roplatinite, 16. 271 
b isdimethylaminediamminoiodide , 16. 

385 
b isd imethylamines , 16. 356 
bisd ime t h y ldithi oe thy lenegly colato -

chloroplatinite, 16. 276 
bisd ime t h y ld i th ioethy lenegly cols , 16. 

352 
bis-2, 5-dimethylpyrazine, 16. 366 
bis-3 , 5-dimethylpyrazole , 16. 366, 367 
bis-4, 5-dimethylpyrimidines , 16. 365 
bisdimethylsulphinediamminochlorido, 

16. 275 
bisdimethylsulphines , 16. 356 
bis-3, 5-dimethyltetrachloropyrazole , 

16. 366 
bisdimethyltr iazol ines , 16. 366 
bisd ipheny lgl yox imine , 16. 358 
bisdiphenylthioglycolate , 16. 358 
bisdipropyldithioethyleneglycolato-

chloroplatinite , 16. 276 
bisdipropyldithioethyleneglycols , 16. 

352 
bisdipropy ldithiopropylenegly colato -

chloroplatinite, 16. 276 
— bisdipropyldithiotrimethylenoglycols , 

352 
bisdipropylsulphines, 16. 357 
bisethylalcohols , 16. 367 
cis-bisotlrylaminebispropylamine-

chloride, 16. 272 
trans - b i se thy laminebispropylamino-

chloride, 16. 272 
trans -bisethy laminebispropylamine-

chloroplatinite, 16. 272 
b i se thy laminebispropylamines , 16. 353 
b i se thy laminediammines , 16. 353 
cis -bisethylaminediamminochloride, 

16. 271 
— hemihydrate , 16. 271 

2raro6-bisethylaminediamminochlori de, 
16. 271 

cis -bisethylaminediamminochloro-
plat inate , 16. 271 

trans - b i se thy laminediamminochl oro -
plat ini te , 16. 271 

b isethylaminediamminoni trate , 16. 
409 

trans- b isethy Iaminediamminosul-
phate , 16. 4Ol 

hexahydrate , 16. 401 
b i se thy !amines, 16. 355 
bisethylaminobispyridines , 16. 354 
b isethy lcar b y !amines, 16. 356 
bis-1-ethyl-3 , 5-dimethylpyrazoles , 16. 

367 

bisaniliiiediairirnin.es
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Platmousbi se thy lened iaminebromocuprate , 
16. 372 

bisethylenediaminechloride, 16. 272 
bisethylenediaminechlorocobaltate , 

16. 272 
bisethylenediamineehlorocuprate , 16. 

272 
bisethylenediaminechlorocupriplati-

ziate, 16. 272 
bisethylenediaminechloroplat ini te , 16. 

272 
bisethylenediamines , 16. 351 

• b isethylenediaminoiodide , 16. 385, 388 
bisethylenesulphinebromide, 16. 372 
bisethylenesulphinedihydroxide , 16. 

239 
bisethylenesulphineiodide, 16. 386 
bisethylenesulphines , 16. 352, 367 
bisethylenesulphinesulphate , 16. 4Ol 
bisethylenethiocarbamide, 16. 367 
bisethylenethioglycol late , 16. 358 
bisethylmethylg lyool late , 16. 357 
bisothylphosphines , 16. 367 
bisethylphosphinodianiminos , 16. 353 
bisethylphosphites , 16. 367 
bise t h y lphosphitodiainrninochloride, 

16. 277 
bisethylseloxiines, 16. 367 
bisetbylsulpbirie, 16. 367 

- b isethylsulphinedihydroxide , 16. 239 
bisothylthioglycolate , 16. 358 
bi s e t h y l thiogly c o latodiamminos ul -

phate , 16. 4Ol 
bisethyl thioglycol late , 16. 358 
bisethylthioglycol l ic acid, 16. 357 
bisglycines , 16. 367 
bisglyoxal ine, 16. 366 
bis -£-hydroxyethylpyridines , 16. 366 

• • bisimidazolylrnercaptan, 16. 366 
bis-/x-imidazolylmercaptan, 16. 366 
bis-zVro-amylsulphines, 16. 357 
bis i«obutylsulphinedihydroxide, 16. 

239 
bisjaborinates , 16. 366 
bisjaborines, 16. 365 
bislutidines, 16. 365 
c«»-bismothylaminebisethylamine-

chloride, 16. 271 
2ran«-bismethylaminebisethylamine-

cbloride, 16. 271 
<*t>-bismethylarnmebisethylamine-

chloroplat inite , 16. 271 
<ran«-bisrnethylaminebisethylarnino-

chloroplatinito, 16. 271 
b i smethy lamineb i se thy lamines , 16.353 
ci*-bismethylaminebispropylamirie-

chloroplat inite , 16. 272 
trans - b i smethy laminebispropy lamixie -

chloroplat inite , 16. 272 
bismethylarrdnebispropylarnines, 16. 

353 
bismethylajxi inediammines, 16. 352 
cis -bisnaethylaminediamminochloro-

plat in i te , 16. 271 
t runs -b ismethy laminediamminoehloro-

plat in i te , 16. 271 
b i smethy lamines , 16. 355 
bisxnethylcarbylamin.es, 16. 356 
bis-3, 5-methylchloropyrazols , 16. 366 
b ismethylethylg lyoxiro ine , 16. 358, 367 

P lat inous bia-4, 5-methylethylpyrimidines , 
16. 365 

bis-v-methylimidazolyl-ft-mercaptan, 
16. 366 

b ismethyl - i so-buty lg lox imine , 16. 358 
bis -a-methyl isoxazols , 16. 365 
b i smethy loxyphosphinebenzoates , 16. 

367 
b i smethylphosphates , 16. 367 
b i smethy lpropylg lyox imine , 16. 358 
bis-3, 5-methylpyrazol , 16. 366 
bis-3, 5 -methylpyrazols , 16. 367 
bismethylse lenines , 16. 367 
bismethylsulphine , 16. 367 
b ismethylsulphinedihydroxide , 16. 239 
bismethylsulpbin.odiammin.es, 16. 353 
bismethyl thioglyeol late , 16. 358 
bis-y8-methyltrimethylenediamines, 16. 

353 
bis-^8-methyltrimethylenediaminobro-

mide , 16. 372 
bis-)3-methyltrimethylenediam.ino-

iodide, 16. 385 
bis- /3-methyltrimethylenediamino-

nitrate , 16. 409 
bis-v-naphthylixmdazolyl-/*-rnercap-

tan , 16. 367 
bis-1-naphthyltr iazole , 16. 366 
b isphenylcarbylamines , 16. 356 
bis -1-phenyl-3 , 5-dimethylpyrazoles , 

16. 368 
bis-**-phenylirnidazolyl-/LA-MiGrcaptan, 

16. 366 
bis- 1-phenyl-3-imidotriazoline, 16. 366 
bisphenylmethylethyl i>yrazoles , 16. 

368 
bis-1 -phenylmethylethyltr ichloro-

pyrazoles , 16. 368 
bis-1-phenylmothylpyrazoles , 16. 368 
b i s - l -pheny l -3 -methy l - l , 3-triazole, 

16. 366, 368 
b i s - l - p h e n y l - 3 - m e t h y l - l , 3-triazolone, 

16. 368 
bis-1-phenylpyrazols , 16. 367 
bis-1-phenyltetrachloropyrazols , 16. 

367 
bis-1-phenyltriazole, 16. 366 
biaphosphamidodiamminos , 16. 353 
bisphosphaminodiamminechlorido, 16. 
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bisphosphorichlorides, 16. 367 
bisphosphorus acid, 16. 358 
bisphosphorustribomide, 16. 358 
bisphosphorus trichloride, 16. 358 
bispicolines, 16. 365 
bispiperidines, 16. 356 
bispiperidinochloride, 16. 274 
bispotass iumthioglycol late , 16. 357 
bispropionitrilediaminos, 16. 353 

— bispropionitrilos, 16. 356, 365 
— bispropylaminedianunines , 16. 353 

ciVr-bispropylaminediamminochloro -
plat inite , 16. 272 

tfrarw-bispropylaminedianiminochloro-
plat ini te , 16 . 272 

bispropylamines , 16. 355 
bispropylenediaminebromide, 16. 372 
bispropylenediaminochloride, 16. 272 
bispropylenediaminehydroxide, 16.239 
bispropylenediamineiodide, 16. 385 

bisxnethylcarbylamin.es
bismethylsulpbin.odiammin.es
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Plat inous bispropylenediaminenitrate , 16. 
409 

bispropylenediamines, 16. 351 
bispropylenediaminesulphate, 16. 401 
bispropylsulphinedihydroxide, 16. 239 
bispropylsulphines, 16. 367 
bispyrazole, 16. 366, 367 
bis-/?-pyridine-a-laoetates, 16. 366 
c*«-bispyridinebisdimethylamine-

chloroplatinite, 16. 274 
cis -bispyridinebisdimethyleneamine-

chloride, IQ. 274 
trans - bispyridinebisethy laminechloro -

plat inite , 16. 274 
cw-bispyridinebismethyldiainine-

chloroplatinite, 16. 274 
bispyridinebisthibcarbamides, 16. 354 
bispyridinediaminines, 16. 353 
ci«-bispyridinediarnminochloride, 16. 

274 
/raw«-bispyridinediamminochloride, 

16. 273 
r?"# -bispyridinediamminochloroplati-

nite , 16. 274 
Zraws-bispyridinediamrninochloroplati-

nite , 16. 274 
bispyridinedihydroxylaminechloro-

plat inite , 16. 273 
bispyridinedihydroxylamines , 16. 353 
bispyridinehydrochloride, 16. 274 
bispyridinephenylpyrazoles , 16. 368 
bispyridines, 16. 356, 365 
bispyridinodiamminoiodide, 16. 385 
bisquinolines, 16. 356, 365 
bissi lverphosphite, 16. 358 
bissodiumthioglycol late , 16. 357 
bistetrahydroquinolines, 16. 365 
bistetrazolines, 16. 366 
bisthioacetamides , 16. 356 
bisthiocarbamidebispyridinechloride, 

16. 277 
bisthiocarbamidebispyridine-

hydroxide , 16. 239 
bisthiocarbamidediamrninochloride, 

16. 276 
bistbiocarbamides, 16. 356 
bistbiocarbamidiammines, 16. 353 
bisthiocarbarnidodiammines, 16. 353 
bisthiodiglycollate, 16. 358 
bisthioglycol late, 16. 358 
bisthioglycoll ic acid, 16. 357 
bis toluidinebisethy !phosphites, 16. 354 
bistoliridinebisethylphosphi tochloride, 

16. 278 
bistol iridinebismethylphosphites , 16. 

354 
bistoluidinebisxnetbylphospbitochlo-

ride, 16. 277 
bistoluidines, 16. 356 
b is - l - to ly l -2 , 5-dimethyl-2 , 3-triazole, 

16. 366 
bis-m-tolylenediaminochloride, 16. 274 
b is -w-to ly lenediammmes, 16. 359 
bis-r-tolylimidazolyl-/i .-mercaptan, 16 . 

366 
bis-l-tolyl-3-imidotriazioline, 16. 366 
bis-p-tolylpyrazole, 16. 366 
bistolylpyrazols , 16. 367 
bia-1-tolyltriazole, 16. 366 
bis-«*-tolynediamino, 16. 4Ol 

P la t inous bis-a^y-triaminopropaiiobromide, 
16. 372, 385 

bis-ojSy-triairunopropanocbloride, 16. 
272 

bis -1 , 3 , 4-triazole, 16. 366 
bistricbloropyridines, 16. 366 
bistriethylarsines, 16. 358 
bis tr iethylphosphinediammino-

chloride, 16. 277 
bistr ietbylphosphinediamminochloro-

plat inite , 16. 277 
biatriethylphoBpliiziea, 16. 358 

• bistr iethylphospbite , 16. 358 
bistriethylst ibines, 16. 358 
bistr imethylphosphines , 16. 358 
bistr imethylphosphite , 16. 358 
bistrimethylenethiocarbarrxid©, 16. 367 
bistr iphenylphospbite , 16. 358 
bis-tripropylaminehydrochloride, 16. 

272 
bistrithioformaldehydes, 16. 367 
b isxanthogenates , 16. 359 
bisxyl idines , 16. 356 
bis-»»-xylylimidazolyl-^i.-mercaptaii, 16. 

366 
bromide, 16. 37O 
bromoamidotetrammines , 16. 362 
bromobisbariumthioglycolate , 16. 372 
bromobispotass iumthioglycolate , 16. 

372 
bromobisthiodiglycolato, 16. 372 

• brortiocarbonatotetraramines, 16. 364 
bromodiaminodie th vlaixxi nobromide , 

16. 372 
bromoiodobisethylselenine, 16. 386 
bromopentammines , 16. 362 
bromosulphatotetrammines , 16. 364 
bromotriammirxobromoplatinite, 16. 

371 
carbonatobismetbylsulphine , 16. 407 
carbonatobispyridine, 16. 407 
carbonatotetrammineH, 16. 363 
carbonyl oxide , 16. 236 
carbonylethylenes , 16 . 360 
carbonylphenylhydrazin.es, 16. 359 
carbonylpyridines, 16. 36O 
carbonyls , 16. 36O 
carbonyltrie&iylphosphite, 16. 360 
chloride, 16. 251 , 271 
chloroamidonitritopyridi noethylene -

diaminochloride, 16. 364 
chloroamidotetraininines, 16. 362 
chloroaminotetramraines, 16. 363 
fran«-chloroammoniosulphitodi-

ammine , 10. 32O 
chloroanil inedianunines, 16. 356 
chloroanil inediamminochloride, 16.273 
chloroani l inediamminochloroplat ini te , 

16. 273 
chlorobisanilinee t h y !phosphite , 16. 355 
chlorobisethylthioglycol late, 16. 358 
a-chlorobispyridinoamminoohloride, 

16. 273 
a-chlorobispyridinoamminochloro-

plat inate , 16. 273 
chlorobistoluidineethylphosphite , 16 . 

355 
chlorobromobisethylselenine, 16. 286 
chlorobromoethylsulphineethylsele-

nine, 16. 285 

carbonylphenylhydrazin.es
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P l a t i n o u s ch lorobromote t ran^ i r i ines , 16 . 363 

c h l o r o c a r b o n a t o t e t r a m m i x i e s , 16 . 364 
c h l o r o c a r b o n y l d i a m m i n e s , 16 . 355 
ch lo roca rbony ld i amxn inoch lo r ide , 16-

273 
c h l o r o d i a m i n o d i e t h y l a m i n o m o n o -

ch lor ide , 16 . 272 
cb.lorodianaxxiinoethylpb.osph.ites, 16 . 

355 
ch lo rod ie thy l su lph ix ied iamminoch lo -

r i de , 16 . 275 
c h l o r o d i e t h y l s u l p h i n e d i a m m i n o c h l o r o -

p l a t i n i t e , 16 . 275 
c h l o r o d i e t h y l s u i p h i n e d i a m m i n o e t h y l -

m e r c a p t i d e , 16. 275 
ehlorodinitri topyridixiodiaii i ixii ixo-

ch lo r ide , 16 . 364 
c h l o r o d i n i t r i t o p y r i d i n o e t h y l e n e d i a -

m i n o c h l o r i d e , 16 . 364 
c h l o r o d i n i t r i t o p y r i d i n o e t h y l e n e d i a -

m i n o h y d r o x i d e , 16 . 364 
ch lorodin i t r i topyr id inoxnethylan- i ino-

a r a m i n o c h l o r i d e , 16 . 364 
c h l o r o d i n i t r i t o t r i a r n m i n o c h l o r i d e , 16 . 

364 
c h l o r o d i o x y t r i h y d r o x y p h o s p h i t e , 16 . 

278 
eh lo rod i th iog lyco la t e , 16 . 277 
ch lo rod i th iopo ta s s iuxnd i th iog lyco la t e , 

16. 277 
chloroethoxydic t /cZopentadiene , 16 . 274 
e h l o r o e t h y l e n e d i a m i n o t r i a m m i n e s , 16 . 

362 
c h l o r o e t h y l m e r c a p t i d e d i e t h y l s u l p h i n e , 

16. 275 
c h l o r o e t h y l e n e s u l p h i n e s , 16 . 353 
c h l o r o e t h y l x n e r e a p t i d o d i a r n m i n e , 16 . 

277 
e h l o r o e t h y l m e r c a p t i d o d i a m m i n o -

oh lo rop l a t i n i t e , 17 . 277 
ch lo roe thy lphosph i tob iBan i l inoch lo -

r i d e , 16. 278 
c h l o r o e t h y l p h o s p h i t o b i s t o l u i d i n e -

ch lo r ide , 16 . 278 
ch loroothylphosphi tod ia i ruTi inochlo-

r i de , 16 . 278 
c h l o r o e t h y l p h o s p h i t o d i a x n m i n o c h l o r o -

p l a t i n a t e , 16. 278 
e h l o r o e t h y l p h o s p h i t o t r i a m m i n o c h l o r o -

p l a t i n a t e , 16 . 277 
c h l o r o e t h y l p h o s p h i t o t r i a x n m i n o c h l o r o -

p l a t i n i t e , 16 . 277 
c h l o r o e t h y l s u l p h i n e d i a m x n i n e s , 16 . 355 
e h l o r o e t h y l t h iog ly cola t e , 16 . 277 
c h l o r o g l y c i n o d i a m m i n e s , 16 . 354 
c i>-ch lorohydrosu lpha tod iaxnxnine , 10 . 

A2i 1 
t r a rM-ch lo rohydrosu lph i tod iaxnmine , 

10 . 320 
c h l o r o h y d r o x y d i p r o p y l s u l p h i n e , 16 . 

275 
c h l o r o h y d r o x y t o l u i d i n e t h y l p h o s p h i t e , 

16 . 278 
ch lo ro iod ides , 16 . 386 
ch lo ro iodob i se thy l se l en ine , 16 . 386 
c*#-chloroiodobispropylsvi lphine, 16 . 

386 
c h l o r o i o d o e t h y l s u l p h i n e - e t h y l s e l e n i n e , 

16 . 386 
c h l o r o i o d o t e t r a m m i n e s , 16 . 3 6 3 
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P l a t i n o u s ch lo roxne rcap t ammine , 16 . 275 

ch loroxnercap t ide , 16 . 275 
cbloroxnethoxydic^/cZopentadiene, 16 . 

274 
c h l o r o n i t r a t o b i s b u t y l s u l p h i n e , 16 . 413 
c h l o r o n i t r a t o b i s e t h y l s e l e n i n e , 16 . 41O 
c h l o r o n i t r a t o e t h y l p h o s p h i t e , 16 . 4IO 
c h l o r o n i t r a t o e t h y l s u l p h i n e - e t h y l s e l e -

n i n e , 16 . 41O 
c h l o r o n i t r a t o t e t r a i r n n i n o s u l p h a t e , 16 . 

4 1 4 
c h l o r o n i t r i t o - c o m p l e x e s , 16 . 359 
chloroni tr i todiairxmine-(<ran»), 8. 516 
c h l o r o n i t r i t o e t h y l e n e d i a m i n o d i a m -

xninocli loride, 16 . 362 
c h l o r o n i t r i t o h y d r o x y 1 a m i n o a m m i n e -

(trans), 8. 517 
c h l o r o n i t r i t o p y r i d i n o e t h y l e n e d i a x n i n o -

a m m i n o c h l o r i d e , 16 . 362 
c h l o r o n i t r i t o p y r i d i n o t r i a m m i n o c h l o -

r ide , 16. 362 
c h l o r o n i t r i t o t e t r a m m i n o c b l o r i d e , 16 . 

362 
c h l o r o o x y p e n t a h y d r o x y p h o s p h i t e , 16 . 

278 
c h l o r o p e n t a m m i n e s , 16 . 362 
c h l o r o p h o s p h a m i n e d i a m m i n e , 16 . 355 
c b l o r o p h o s p h a i n i n e d i a i n m i n o c h l o r i d e , 

16 . 278 
h e p t a h y d r a t e , 16. 278 

c h l o r o p h o s p h o r o t r i h y d r o x i d o d ihy d r o -
p h o s p h i t e , 16. 253 

c h l o r o p l a t i n i t e s , 16. 285 
t rcm«-chloropy r i d ined ie t l i y lselen i n e, 

16 . 277 
a -ch loropyr id inodianx in inoch lor ide , 16 . 

273 
c h l o r o s u l p h a t o t e t r a x n m i n e s , 16. 364 
c h l o r o s u l p h i t o p y r i d i n o a m m i n e , 16 .274 
c h l o r o t r i a m m i n o s , 16. 354 
ch lo ro t r i amxninoch lo r ide , 16 . 260 
c h l o r o t r i a m m i n o c h l o r o p a l l a d i t e , 16 . 

259 
c h l o r o t r i a m m i n o c h l o r o p l a t i n a t e , 16 . 

261 
c h l o r o t r i a m m i n o c h l o r o p l a t i n i t e , 16 . 

26O 
c h l o r o t r i a m r r i i n o t r i c h l o r o a i n m i n o p l a t i -

n i t e , 16 . 261 
c h l o r o t r i c a r b o n y l s , 16. 354 
c h l o r o t r i m e t h y l s u l p h i n e s , 16 . 355 
ch lo ro t r i sd i e thy l ened i su lph inech lo -

r i de , 16 . 275 
eh lo ro t r i sd i e thy l se l en inech lo rop la t i -

n i t e , 16 . 277 
ch lo ro t r i sd i e thy l su lph ineeh lo r ido , 16 . 

275 
c h l o r o t r i s e t h y l s u l p h i n o s , 16. 355 
ch lo ro t r i sxne thy l su lph inech lo rop la t i -

n i t e , 16 . 274 
— c h l o r o v i n y l c a r b o n y l , 16. 273 

c o b a l t o u s <raw«-sulphitodiaminii iosul-
p h i t e , 10 . 321 

c n p r i c /raw«-suli»hitodiaTnminosul-
p h i t e , 10 . 321 

d i a l l y l h e x a s u l p h i n e s , 16. 368 
diaxnxnines, 16 . 355 , 365 
d i a m m i n o b i s m e t h y l p h o s p h i t e , 16. 353 
d i a m m i n o d i e t h y l t h i o g l y c o l l a t e , 16. 353 
diaxxxminodiiodide, 16. 387 

cb.lorodianaxxiinoethylpb.osph.ites
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Plat inous diamminodinitrito (cis), 8. 516 
(trans), 8. 515 

diarnmmodinitritonitrosylphyd.ro-
chloride, 8. 443 

diamminonitritoehlor onitrosylphydro -
chloride, 8. 443 

diamminonitri tochloronitrosylhydro -
nitrate, 8. 443 

diamminotetranitr i toplat ini te , 8. 515 
• diaquodiamrninochloride, 16. 263 

ci»-dibromoanilinetriethylphosphite, 
16. 372 

trans - dibrornoanilinetrie t h y lphosphite , 
16. 372 

dibromobisamidoacetate , 16. 372 
dibromobisbenzonitrile, 16. 372 
dibromobisbutylsulphine, 16. 372 
dibromobisdimethylamine, 16. 372 
dibromobisdimethylaminediammine, 

16. 372 
dibromobisethylamidoacetate , 16. 372 
cis-dibromobisethylamine, 16. 372 

— dibromobisethylenediamines, 16. 363 
dibromobisethylsulphine, 16. 372 
2ran«-dibromobismethylamine, 16. 372 
dibromobismethylphosphite , 16. 372 
dibromobismethylsnlphine, 16. 372 
dibromobisphenylcarbyla _ !amine , 16. 372 
dibromobisphosphorotribromide, 16. 

371, 372 
dibroinobispotassiurnthioglycolate, 16. 

372 
dibromobispropylenediamines, 16. 363 
dibromobispropylsulphine, 16. 372 
c*«-dibromobispyridine, 16. 372 
<ran«-dibromobispyridine, 16. 372 
dibromobisthiodiglycolate, 16. 372 
dibromobistriethylphosphino, 16. 372 
dibromocarbonyl, 16. 372 
dibromocarbonylpyridine, 16. 372 
dibromodiammine, 16. 371 

cis-, 16. 371 
trans-, 16. 371 

dibromodimethylamineammine, 16. 
372 

dibromoethylamineammine, 16. 372 
dibromoethylenesulphine, 16. 372 

:— dibromoethylphosphite , 16. 372 
dibromoethylpropylsulphine, 16. 372 
dibromoethylselenine, 16. 372 
dibromoethylseleninebrornoplatinite, 

16. 372 
dibromoethylseleninepyridine, 16. 372 
dibromoe thylsvdphineethylselenine, 

16. 372 
dibromohexamraine-)Li-diamines, 16. 

369 
dibromohoxammine-/*-diimines, 16. 

369 
dibromo-oxycacodyl , 16. 372 
dibromophosphorobromide, 16. 372 
dibromophosphorotribromide, 16. 371 
dibromopropylenediaminedianamines, 

16. 364 
dibromoqnaterpyridines, 16. 363 
dibromotetrammines , 16. 362 
dibromotriethylphosphite , 16. 372 
dibutyl thioethyleneglycols , 16. 357 
diearbonyls , 16. 366 
dichloro-£, 16. 274 

Plat inous dichloroaoetylenediethylsulphine, 
16. 276 

dichloroamidoacetates , 16. 361 
dichloroamidopropionates, 16. 361 
dichloroaminoacetate , 16. 274 
dichloro-jS-aminodiethylsulphide, 16 . 

276 
dichloroammine, 16. 266, 275 
diohloroanilineme t h y lphosphite , 16. 

278 
dichloroanil inethylene, 16. 273 
dichloroanil inethylphosphite, 16. 278 
dichlorobisaoetonitrite, 16. 274 

——- dichlorobis-2-amino-l-acetylpyridine, 
16. 274 

dichlorobis-3-aminopyridine, 16. 274 
dichlorobisaniline, 16. 273 
dichlorobisbenzonitrite, 16. 274 
dichlorobisbenzyltelluride, 16. 277 
diehlorobisbenzyltel lurine, 16. 277 
dichlorobisbutylcarbylamine, 16. 276 
dichlorobisohlorocarbonyl, 16. 273 
2ran*-dichlorobisdibenzylsulphine, 16. 

2 7 5 - 6 
c«*-dichlorobisdiethylselenine, 16. 277 
£raro«-dichlorobisdiethylselenine, 16. 

277 
dichlorobisdiethylseleninechloromer-

curate, 16. 277 
dichlorobisdiethylseleninochloroplati-

n i te , 16. 277 
dichlorobisdiethylsulphine—cis, 16. 275 

trans-, 16. 275 
diohlorobisdi- iso-amylsnlphine c is, 

16. 275 
dichlorobisdi- iso -propylsulphine 

trans, 16. 275 
dichlorobisdirnethylamine, 16. 271 
dichlorobisdimethylethylpyrazole , 16. 

274 
dichlorobisdimethylsulphine—cis , 16. 

274 
trans, 16. 274 

dichlorobisdi-n-butylsulphine—cis , 16 . 
275 

trans, 16. 275 
diehlorobisdipropylsulphine cis, 16. 

275 
trans, 16. 275 

dichlorobisdipropylsulphinechloromer-
curate, 16. 275 

diehlorobisdipropylsulphinechlorox->la-
t inate , 16. 275 

dichlorobisdipropylsulphinechloro-
stannite , 16. 275 

dichlorobisethylamine cis, 16. 271 
trans, 16. 271 

dichlorobisethylenediamines, 16. 363 
dichlorobisethy lgly co latodiammine , 

16. 276 
dichlorobisethylphosphite , 16. 278 
dichlorobis- iso-undecylthiocarbamide, 

16. 277 
dichlorobismethylamine, 16. 271 
dichlorobismethylcarbylamine, 16. 276 
dichlorobismethylphenylpyrazole , 16. 

274 
dichlorobismethylphosphite , 16. 278 
dichlorobismethylthioethylglycolate , 

diarnmmodinitritonitrosylphyd.ro-


Platixious dichlorobispheriylcarbylarnine, 16. 
274, 276 

dichlorobisphenylcyanide, 16. 276 
dichlorobispheny ldiethy lphosphin e— 

trans, 16. 277 
dichlorobisphenylphosphite, 16. 278 
dichlorobisphosphorotrichloride, 16. 

253 
dichlorobisphosphorotrihydroxide, 16. 

253 
dichlorobispiperidine, 16. 274 
dichlorobispropylamine—cis, 16. 272 
diehlorobispropylenediamines, 16. 363 
dichlorobispyridine, 16. 274 

cis, 16. 274 
trans, 16. 274 

dichlorobisquinoline, 16. 274 
diohlorobisqtiinolinehydroohloride, 16. 

274 
— dichlorobisthiobariurnglycolate, 16. 

277 
dichlorobisthiocarbamide, 16. 276 
dichlorobisthioethylglycolato, 16. 276, 

277 
diclilorobisthioglyeolate, 16. 277 
dichlorobisthioxnethylglycolato, 16.277 
dichlorobisthiopotassiurnglycolate, 16. 

277 
dichlorobistolidine, 16. 273 
dichlorobistoluidino, 16. 273 
diehlorobistributylarsine, 16. 278 

— diehlorobistributylphosphine cis, 16. 
277 

trans, 16. 277 
dichlorobistributylstibino, 16. 278 
dichlorobistriethylamine cis, 16. 278 

trans, 16. 278 
dichlorobistriethylphosphine cis, 16. 

277 
_ trans, 16. 277 

dichlorobistriethylstibine, 16. 278 
dichlorobistriethylthiocarbamide, 16. 

277 
£r«n.s-dichlorobistriinothylphosphine, 

16. 277 
diehlorobistriphonylstibino, 16. 278 
dichlorobistripropy lphosph ine^—cis, 

16. 277 
trans, 16. 277 

diehlorocarbonyl, 16. 273 
dichlorocarbonylethylene, 17. 272 
diehloroearbonylethylphosphito, 16. 

278 
dichlorocarbonylphenylhydrazine, 16. 

273 
dichlorocarbonylpyridine, 16. 274 
dichlorodiaoetonitrile, 16. 276 
dichlorodiamidoacetal, 16. 277 
dichlorodianiidoacetate, 16. 277 
dichlorodiamidoethylacetate, 16. 277 
dichlorodiamidomethylaoetate, 16. 277 
dichlorodiaminodiethyleneaxnino-

hydrochloride, 16. 272 
dichlorodiaminodiethyleneainino-

hydrochloridechloroplatinite, 16. 272 
dichlorodiammiiie cis, 16. 263 

trans, 16. 261 
a-dichlorodiarnmine, 16. 261 
/9-dichlorodiammine, 16. 263 
y-dichlorodiammine, 16. 265 
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Platinoua dichlorodiamniinedichlorotetrarn-
minoplatinite, 16. 257 

dichlorodiamzxiinobisethy lthiolacetate, 
16. 276 

dichlorodiaxxitninochlorocarbonate, 16. 
403 

dichlorodiamminotrithiocarbona todi -
ammine, 16. 277 

dichlorodicarbonyl, 16. 273 
dichlorodiethylaminoethy 1 sulphino, 

16. 275 
dichlorodiethylenedisulphino, 16. 275 
dichlorodiethylsulphixie, 16. 275 
dichlorodiethylsulphinedibutylsul-

phino—trans, 16. 275 
dichlorodiethylsulphinediethylsele-

jxxsxQ) cis, 16. 277 
trans, 16. 277 

dichlorodiethylsulphinediethylsele-
ninechloroplatinito, 16. 277 

dichlorodiethylsulphinedipropylsul-
phine—trans, 16. 275 

dichlorodiethy]8\xlphinopyridino-c««, 
16. 275 

trans, 16. 275 
dichlorodihydroxylairune cis, 16. 269 

trans, 16. 269 
dichlorodi-iso-butylsixlphine—cis, 16. 

275 
trans, 16. 275 

• dichlorodimethylanilirie, 16. 273 
diohlorodimethylsulphinediethylsul-

phine, 16. 275 
dichlorodimethyltrimethyleneethyl-

sulphine, 16. 276 
dichlorodi-n-propylsulphiriedi-iso-pro-

pylsulphine, 16. 275 
dichlorodisilverphosphite, 16. 278 
dichlorodithioacetamide, 16. 277 
dichlorodithioethylenebutylglycolate, 

16. 276 
dichlorodithioetiiyleneethylglycolate, 

16. 276 
dichlorodithioethylenemethylglyco-

late, 16. 276 
dichlorodithioethylenepropylglycolato, 

16. 276 
dichlorodithiooxytrimethylenoethyl-

glycolate, 16. 276 
diohlorodith iopropyleneethylglyco-

late, 16. 276 
dichlorodithiopropylenepropylglyco-

late, 16. 276 
dichloroerythritylethylsulphino, 16. 

276 
dichloroothylamine, 16. 271 
dichloroethylammeammiiie, 16. 271 
dichloroethylene, 16. 272 
dichloroethyleneairimirie, 16. 272 
dichloroothylenediamine cis, 16. 272 

trans, 16. 272 
dichloroethylenediaminodiammines, 

16. 363 
dichloroethylenedianiinodiarnniino-

chloride, 16. 362 
dichloroethylenediethylamine, 16. 271 
dichloroethylenethioglycolate, 16. 277 
dichloroethylenothiopotassiumglyco-

late, 16. 277 
dichloroethylphosphite, 16. 278 
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Plat inous diohloroethylphosphifcechloro-

platinite , 10. 278 
dichlorohydroehloro- a/9y-triaminopro-

pane, 16. 272 
dichlorohydroxydiammine, 16. 267 
dichlorohydroxylaminepyridme, 16. 

274 
dichlorohydroxylaminoaixxmine, 16. 

270 
dichloro-^«o-butylenediamine, 16. 274 
dichloromesityloxide, 16. 274 
dichloromethylphosphite , 16. 278 
dichloromethylphosphite^ t h y lphos-

phite , 16. 278 
dichloromonoallylphosphite , 16. 278 
dichloronitritoethylene<Harmnoarn-

xninochloride, 16. 364 
dichloronitritoethylenediaminoammi-

nohydroxide , 16. 365 
dichloronitritopyridinodiamixiino -

chloride, 16. 364 
dichloronitritopyridinoethylenedi-

aminochloride, 16. 364 
dichloronitritopyridinomethylamino-

amminochlonde , 16. 364 
dicJiloronitritotriainininochloride, 16. 

364 
dichlorophosphorotrichloride, 16. 253 
dichloriphosphorotrichloroplatinite , 

16. 253 
dichlorophosphorotrihydroxide, 16. 

253 
dichlorophosphorustriehloridethyl-

phosphide, 16. 278 
dichlorophosphorustr ioxidethylphos -

phite , 16. 278 
dichloropiperidinepyridino, 16. 274 
dichloropropylenediamine—cis , 16. 272 
dichloropropylphosphite, 16. 278 
dichloropyridineammine cis, 16. 274 

trans, 16. 274 
dichloropyridinethylphosphite , 16. 278 

• dichloropyridinoethylenediaminoarn-
minochloride, 16. 362 

dichloroquaterethylamines , 16. 363 
dichloroquaterethylanriinoehloro-

aurate, 16. 270 
dichloroquatermethylamines , 16. 363 

— — dichlor oquatermethylpseudolut ido -
styril, 16. 363 

dichloroquaterpyridines, 16. 363 
dichlorosilverphosphite, 16. 253 
dichlorotetrammine, 16. 255, 362 

• dichlorotetramminothiocarbonate, 16, 
408 

dichlorothiocarbamide, 16. 276 
dichlorotoluidinemethylphosphite , 16. 

278 
diehlorotohiidinethylphosphite, 16. 

dichlorotoluylenediarnine cis, 16 . 272 
diehlorotolylenediamine, 16. 274 
dichloro-m-tolylenediamine, 16. 274 
dichloro-/8^'/8 / /-triaminotriethylamino-

chloroplatinite, 16. 272 
dichlorotrihydroxyphosphorous acid, 

16. 278 
ci*-dichlorotrimethylphosphine, 16.277 
diohlorotrisi lverphosphite, 16. 278 
dichloroxyoacodyl , 10. 278 

INDEX 
Plat inous dichloroxymeaityl , 16. 274 

didymiura chloride, 5. 643 
d ie thylaminoethylsu lphines , 10. 357 
diethyldithiodimethylpropaiiochloride, 

10. 275 
die t h y ldithioe t h y leneglycols , 10. 357 
diethyldithioxydiethylsulphin.es , 10. 

357 
diethylenedisulphines , 10. 360 
diethylenedisulphinetr iamminochlo-

ride, 16. 275 
diethylpropylenesulphines , 10 . 357 
diethylsulphinetriamzninochloride, 10 . 

275 
monohydrate , 10. 275 

diethylsulphinetriaxnminochloroplati-
n i te , 10. 275 

difluorobispyridine, 10. 25O 
— d ihydrazinedianimines , 10. 352 

dihydrazinediamminochloride—cis , 10. 
27O 

trans, 10. 270 
dihydrazinediamminochloroplat ini te— 

cis, 10. 270 
dihydrazinediamminodihydrochloride 

—c is , 10. 27O 
trans, 10. 270 

dihydrazines , 10. 355 
dihydrazinoctocarbylami nochloride, 

10. 276 
dihydrazinoctoethylcarbylamino-

chloride, 16. 276 
dihydrazinoctoethylcarbylamino-

iodide, 16. 385 
e ihydrazinoctoethylcarbylaminoni-

trate , 16. 41O 
dihydrazinoctomethylcarbylamino-

iodide, 16. 585 
dihydrazinodiammines , 16. 350 
dihydrazinodiamminochloroplat ini te , 

16. 27O 
dihydrazinodiamrainoiodide, 16. 385 
dihydrazinodihydrochlorotetracarbyl-

amminochloride , 16. 276 
• dihydrazinodihydrochlorotetraethyl-

carbylamminochloride, 16. 276 
d ihydraz ihohy drochlorotetracarby 1 -

amines , 16. 369 
dihydrazinohydrochlorotetraethyl-

carbylamines , 16. 360 
• dihydrazinooctocarbylarmnes, 16. 369 

d ihydrazinooctoethylcarbylamines , 
16. 369 

d ihydrohexasulphoplat inate , 16. 395 
dihydrotetrachloride, 16. 254 
d ihydroxoctoethy lcarbylammino-

chloroplatinate, 16. 276 
d ihydroxybispyr id ine , 16. 239 

decahydrate , 10. 239 
dihydrate , 10. 239 

dihydroxydiaxxxmine, 10 . 238 
d ihydroxyd ihydroxy lamine , 10. 239 
d ihydroxyhexammine-^-diamineB, 10. 

309 
d ihydroxylaminebispyridine-

hydroxide , 16. 239 
d ihydroxy lamined iammine , 10 . 352 
d ihydroxylaminediamminochlor ide— 

cis, 10 . 209 
trans, 10. 268 

diethyldithioxydiethylsulphin.es


Plat inous dihydroxylaminediamininochloro-
plat in i te—c is , 16. 269 

trans, 16. 269 
d ihydroxy laminediamminohydrox ide , 

16. 239 
dihydroxylairrinediamminonitrat>e, 16. 

409 
d ihydroxylamines , 16. 355 
dmydroxylaminobispyr id ines , 16. 350 
tt-dihydroxylarninobispyridino-

chloride, 16. 273 
d ihydroxy laminodiammines , 16. 35O 
dihydroxylaminodiamminochloro-

pal ladi te , 16. 269 
c€»-dih.ydroxylamiiiodiamminoh.ydro-

phosphate , 16. 416 
d ihydroxylaminodiamininohydroxide , 

16. 238 
a-dihydroxylaminopyridinoammino-

chloride, 16. 273 
d ihydroxyni tratotr iammines , 16. 365 
d ihydroxyte trammines , 16. 362 
d ihydroxyto lu id inethylphosphi te , 16. 

239 
di iodoani l ineammine, 16. 385 
di iodobisamidoacetate , 16. 386 
diiodobisanil ine, 16. 385 
di iodobisbenzylsulphine, 16. 385 
di iodobisbutylsulphine, 16. 385 
di iodobisethylselenine, 16. 386 
di iodobisethylsi i lphine, 16. 385 
di iodobis- i -amylsulphine, 16. 385 
diiodobismethyletmine, 16 . 385 
di iodobismethylethylsulphine , 16. 385 
di iodobismethylsulphine , 16. 385 
di iodobisphenylcarbylamine, 16. 386 
di iodobispropy]amine, 16. 385 
di iodobispropylsulphine, 16. 385 
di iodobispropylsulphineiodoplat inite , 

16. 385 
di iodobispotass iumthioglycolate , 16. 

385 
di iodobispyridine, 16. 385 
di iodobispyridinediammines , 16. 364 
di iodobisthioglycolate , 16. 385 

— di iodobistr iethylphosphines , 16. 386 
di iodobistr iethylst ibine, 16 . 386 
di iodocacodyloxide , 16 . 386 
di iodocarbonyl , 16. 385 
d i iododiammine—c is , 16. 385 

trans, 16. 385 
d i iodoethy lamineammine , 16. 385 
di iodoethylenesulphine , 16. 386 
d i iodoethylsu lphineammine , 16. 385 
di iodoethylsxuphinebutylsulphine, 16 . 

385 
di iodoethylsulphineethylse lenine , 17. 

386 
di iodoethylsulphinepropylsulphine, 16. 

385 
di iodohexammine-^t-diamines, 16. 369 
di iodohexammine- /z-di imines , 16. 369 
di iodopyridineethylse lenine, 16. 386 
d i iodotetrammines , 16. 363 
dttodo'/S/T/T'-triaminotriethylamine, 

17. 385 
d ime thy laminetr iammines , 16. 352» 

369 
d imethy lammetr iamminochlor ide , 16. 

271 

I N D E X 685 
Platinoxis dimethylaminetriammiTiochloro-

plat ini te , 16. 271 
)8j8-dimethyldipyridyls, 16. 365 
d imethyldi th ioethyleneglycols , 16. 357 
dimethylethylenedithiolchloride, 16. 

275 
2 , 5-dimethyl-3-ethylpyrazine , 16. 366 
d imethy lpheny lamine , 16. 359 
dimethylaulphinetriamminochloride, 

16. 275 
dinitratobisethylselenine, 16. 41O 
dixxitratobisethylsulphine—cis, 16. 4IO 

trans. 16. 41O 
dinitratobisethylthiola,cetatodia,m-

m i n e — t r a n s , 16. 4IO 
dinitratobismethylsvilphin.e, 16. 409—10 
dinitratobistr iethylphosphine, 16 . 4IO 

• d ini tratobromotriammines , 16. 365 
dinitratobutylsulphine—cis , 16. 4IO 

trans, 16. 410 
dinitratochlorotriammines, 16. 365 
dini tratodiammine cis, 16. 409 

trans, 16. 409 
dini tratoethylenedisulphine , 16. 4IO 
diixitratoethylphosphite, 16. 4IO 
dinitratoethylsixlphinethylselonine, 16. 

41O 
dinitratohexammine-/x-di imines, 16. 

369 
dinitratohexaixunino-/x-diarnixies, 16. 

369 
dinitratopropylsulphine cis, 16. 410 

trans, 16. 4IO 
dinitratopyridineethylselenine, 16. 410 
dini tratotetramminos , 16. 363 
d in i tratoxycacodyl , 16. 4IO 

• dinitrito complexes , 16. 359 
dinitritobispyridine-ci», 16. 409 

trans, 16. 409 
dinitri tochloroethy lenediami n o a m -

mines , 16. 364 
dinitidtochloroe t h y loned iamin oe th y 1 -

amines , 16. 364 
dinitritochloroethylenediamiriopyri-

dines , 16. 364 
dinitritodihydrazine, 16. 27O 
dini tr i toethylenediaminotetrammino-

chloride ehloroplatinite , 8. 517 
d in i tr i tohydroxylamine (cts), 8. 516 

(trans), 8. 516 
dini tr i totetrammines , 16. 363 
dini troethylenediamine, 8. 517 
dini trohydroxylaminopyridino (trans), 

8. 517 
diphenyldimethyldiaminobisethylene-

diarainochloride, 16. 272 
diphosgenes , 16. 356 
diphosphoctochloride, 8. 1007 
dipropylpropylenesnlphines, 16. 357 
dipropylthioethyleneglycols , 16. 357 
disalicylaldoxixninochloride, 16. 274, 

277 
d i th iocyanates , 16. 359 
di thiocyanatobisethylenediamines , 16. 

363 
di thiocyanatobispyridine , 16. 359 
dithiooyanatodictmmine, 16. 359 
difchiocyanatoethylenediamine, 16. 359 
ditbioglycolesters , 16. 352 
di th ionate , 10. 598 
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Plat inous dithiophenyldiethylsit lphine, 16. 
275 

e thy lamineammines , 16. 359 
e thylaminehydroxylamines , 16. 359 
e thylamines , 16. 36O 
ethylbutylsulphines , 16. 360 
ethyl oarbylaminohydrazinoiodide, 16. 

386 
e thyleneammines , 16. 359 
ethyleneanil ines , 16. 359 
ethylenediaminebisethylene, 16. 359 
ethylenediaininediarornines, 16. 353 
ethylenediarninediainininochloride, 16. 

272 
ethylenedianiinediainininochloroplati-

nate , 16. 272 
ethylenediaminediarmrtinochloroplati -

nito, 16. 272 
ethylenediaminedihydrochloride, 16. 

272 
dihydrate , 16. 272 

ethylenediarninehydrochloroplatinito, 
16. 272 

ethylonediarninepropylenodianimines, 
16. 353 

ethylenediamines , 16. 356, 365 
ethylonodiaminium ethylenediamine-

hexachloroplatinite, 16. 272 
ethylenetrichloroplatinite, 16.272 

ethylenediethylamines , 16. 359 
ethylenedisulphines , 16. 357 
ethylenepotass iumthioglyeol lato , 16. 

358 
ethylenes , 16. 360 
ethylenesulphineamminosulphato , 16. 

4Ol 
ethylenesulphinetriammirxosulphate, 

16. 401 
ethylonesulphinodiammines , 16. 353 
ethylenesulphinotriairirnines, 16. 350 
ethylonethioglycol late , 16. 358 
ethylenethioglycol l ic acid, 16. 358 
ethylenetr iethylphosphite , 16. 36O 
ethylniercapti.de, 16. 368 
e thylphosphates , 16. 368 

—— ethylphosphitedihydroxide , 16. 239 
ethylphosphites , 16. 368 
ethylphosphitochlorido, 16. 277 
ethylpropylsulphines , 16. 360 
ethylsulphinearnmines, 16. 359 
ethylsulphineethylselenines , 16. 360, 

368 
ethylsulphines , 16. 361 
ethylsulphinosulphate , 16. 406 
ethylst i lphinotriammines, 16. 352 
fluoride, 16. 249 
glycinodiainminochloride, 16. 273 
hemitricarbonylchloride, 16. 273 
hexachlorobispyridinediammine, 16. 

369 
hexachloroethylenediamines , 16. 361 
hexammines , 16. 362 
h e x a m m i n o h y droxyhydrophosphate , 

16. 416 
hexamminoiodide , 16. 384 
hexamminosulpl iatodihydrosulphato-

dinitrosylhy dr osulphatohy drochlo -
ride, 8. 444 

hexasulphoplat inate , 16. 395 
hydrazinocarbylaminoohlorides. 16.270 

INDEX 
Plat inous hydronitrite , 8. 514 

hydrosulphite , 10. 320 
hydrotrichloride, 16. 254 
hydrotrisulphoplat inate , 16. 396 
hydroxide , 16. 236 

colloidal, 16. 236 
monohydrate , 16. 236 

hydroxyaceta to te trammines , 16. 363 
hydroxyaquodiamminochlor ide , 16. 

263 
hydroxybispyridinodihydroxylamine-

chloroplatinite, 16. 274 
hydroxybromotetraixiiriines, 16. 363 
hydroxychlorodiamrnino, 16. 263 
hydroxychlorohydroxylamine , 16. 27O 
h y dr o x y chlor ophosphoati i l idephos -

phoxyani l ide , 16. 278 
hydroxyehlorophosphoani l idephos-

phoxyto lu id ide , 16. 278 
h y droxy chlor ophosphotrianil ide, 16. 

278 
hydroxychlorophosphotri toluidide, 16. 

278 
hydroxychlorotetraxrwxiines, 16. 363 
hydroxydini tratotr iamminos , 16. 365 

• h y droxy iodotetrammines , 16. 363 
hydroxylaroineammin.es, 16. 359 

- — hydroxylaminehydroxide , 16. 238 
hydroxylamines , 16. 36O 
h y droxy laminoammines , 16. 355 
a-hydroxylaminobispyridinoammino-

c'hloride, 16. 273 
ct-hydroxylaminopyridinechloride, 16. 

273 
h y droxy !amino triamminos, 16. 350 
hydroxylaminotr iamminochloride , 16. 

269 
hydroxylaminotr iamminochloroplat i -

ni te , 16. 269 
a-hydroxylaminotrispyridinochloride, 

16. 273 
hydroxynitratobisbenzylsulphine , 16-

41O 
hydroxyni tratopropylsulphine— t rans , 

16. 410 
hydroxynitratos i lverphosphite , 16. , 

410 
hydroxyni tratototrammines , 16. 363 
hydroxynitr i tohydroxylaxninoam-

mine , 8. 516 
h y d r o x y p e n t a m m i n e s , 16. 362 
hydroxysulphatobispyridine , 16. 4Ol 
hydroxysu lphato te trammines , 16. 364 
hydroxytr iammines , 16. 354 
hydroxytr iamminohydrox ide , 16. 238 
hypophosphi te , 8. 890 
iodide, 16. 384, 387 
iodoe t h y lenesulphineamminoiodide , 

16. 385 
iodoethylenesulphineamminoiodo-

chloroplatinite, 16. 386 
iodoethylenesulphinediammines , 16. 

355 
iodoethylmercapt idodiammine, 16. 385 
iodomercaptanodiammine , 16. 386 
iodotrichloroiodoammine, 16- 386 
a/3-isobutylenediamines, 18. 365 
jaborinates , 16. 368 
jaborines, 16. 368 
lead phosphi tes , 16. 361 

ethylniercapti.de
hydroxylaroineammin.es


Plat inous lead /rari#-sulphitodiammino-
eulphito, 10. 321 

manganous £ran»-sulphitodiammino-
sulphite , 10. 321 

3-methyl -2-aminomethyl -4-ethyl -
quinolines, 16. 365 

m e t h y lcarbylaminehy drazinoiodide, 
16. 386 

methyle thy lsu lphines , 16. 357, 360, 
367 

methy lphosphates , 16. 368 
methylsulph^notriammines, 16. 352 
m o n a m m i n e s , 16. 36O, 368 

(acidic), 16. 361 
monoxide , 16. 235 
nickel £re**t^-sulphitodianuninosul-

phi te , 10. 321 
nitrate , 16. 408 
ni tratohromoquaterpyridines , 16. 364 
n i tratobromotetrammines , 16. 363 
n i tratocarbonatoammines , 16. 364 
ni tratochlorotetrammines , 16. 363 

— nitratodibromotriammines , 16. 365 
nitratoethylthioglycolatodiainrnine, 

16. 409 
nitrat oeth y 1 thiogly coll a toammines , 

16. 358 
ni tratoethyl thio laeotatodiammine, 16. 

41O 
•— nitratoethyl thio lacetatomonarnmine, 

16. 410 
ni tratotr iammines , 16. 354 
ni tratotr iamminonitrate , 16. 409 

—-— nitratotrisethylsulphinenitrate , 16. 4IO 
ni tr i toamminodiethylenediamine , 8. 

517 
—- n i tr i toamminodie thylenediamino-

hydroxide , 8. 517 
— nitr i tochloridedihydroxylaminoam-

rninechloroplatinite, 8. 516 
nitr i tochloroethylenediam i nodiam -

mines , 16. 363 
ni tr i tochlorohydroxylammine, 8. 516 
ni tr i todichloroethylenediaminomethyl-

amines , 16. 364 
ni tr i todihydroxylarninoammine, 8. 516 
n i tr i tod ihydroxylammines , 16. 354 
n i tr i toe thy lenediaminoammines , 16. 

354 
n i tr i tohydroxylaminodiamminoni tr i te 

(cis), 8. 516 
(trans), 8 . 516 

nitritohydroxylaminopyridinoaxnrnine. 
8. 517 

n i tr i tohydroxylaminopyridinoam-
mines , 16. 354 

n i tr i tohydroxylaminopyrid inoammi-
nocbloride, 8. 517 

nitri tohydroxylajninopyridinoammino-
nitrite (trans), 8. 516 

ohloroplatinite, 8. 516 
ni tr i topyridinodiammines , 16. 354 
nitritopyridinodiamniinochloride 

(trans), 8. 517 
nitr i topyridinodiamminonitr i te (cis), 

8. 517 
ohloroplatinite, 8. 517 

nitri topyr id inohydroxy laminoam -
mine , 8. 516 

nitritotriamxnines, 16. 364 

INDEX 687 
Plat inous nitritotriamminonitrite , 8. 515 

nitritotriseth.ylsulph.ines, 16. 355 
nitrosyloxide, 16. 236 
octammino-diol -sulphate , 16. 362, 401 
oxalatotr iamminos , 16. 354 
oxide , 16. 235 

chemical properties, 16. 237 
hydrated , 16. 235 

oxycacody l s , 16. 361 
oxycarbonyl , 16. 236 
oxyd iamminox ide , 16. 238 
oxydihydrotetranitr i toplat ini to , 8. 514 
oxyhydroxy laminoethy lamineox ide , 

16. 239 
- - — oxymes i ty l s , 16. 361 

pentachloroammines , 16. 368 
pentachlorocoll idinos, 16. 368 
pentachloro-2, 5-dimethyl-3-ethyl-

pyrazines , 16. 369 
pontachlorodimethylpyrazine , 16. 369 
pentachlorogiianines, 16. 369 
pentachloroli i t idines, 16. 368 

• pentachloropicol ines, 16. 368 
pentachloropyrazines , 16. 368 
pentachloropyridines , 16. 368 
pentachlorosulphite , 10. 323 
pentachlorotr imethylpyrazines , 16. 

369 
penta iodote trammine , 16. 369 
pentammines , 16. 350, 362 
pentamrninochloride, 16. 255 
o-phenylenebisguanidides , 16. 368 
phenylethylenodiaminochloride , 16. 

272 
phosphatobisethylsulphine , 16. 416 
phosphatobismethylsu lphine , 16. 416 
phosphatototrammines , 16. 364 
phosphopentabromide , 8. 1035 
phosphopentachloride, 8. 1007, 1016 
phosphopentafluoride, 16. 249 
phosphorobromides , 16. 361 
phosphorochlorides, 16. 361 
phosphorochloridetriethylphosphi te , 

16. 360 
phosphorohydroxides , 16. 361 
phosphorohydroxytr ie thylphosphi te , 

16. 36O 
phosphorotriani l idephosphoroxyani -

lide, 16. 36O 
phosphorotrianil ides, 16. 36O 
phosphorotrichlorides, 16. 368 

——— phosphorotritoluididephosphorotolui-
dide, 16. 36O 

phosphorotritoluidides, 16- 36O 
picol ines, 16. 368 
pilocarpidines, 16. 368 
pilocarpines, 16. 368 
potass ium decasulphite , 10. 323 

oxyphosphi te , 16. 239 
phosphites , 16. 361 
tetrasulphite , 10. 322 
trichlorosulphite, 10. 323 

propylenediaminediammines , 16. 353 
propy lenediaminediamminochlor o -

plat ini te , 16. 273 
• propylenediamines , 16. 356, 365 

propylenediaminetr imethy leuedi -
aminechloride, 16. 272 

propylenediaminetrimethylenedi-
amines , 16. 353 

nitritotriseth.ylsulph.ines


Pla t inous pr o p y lenediaminodiamminochlo -
ride, 16. 273 

laevo-salt, 16. 273 
propylenediaininoethylenediaxnine-

chloride, 16. 273 
n-propyl-i-propylsulphines, 16. 360 
pyrazine, 16. 366 
pyridineammines , 16. 359» 368 
pyridineethylselenines, 16. 360 
pyridmeethylsulphines , 16. 360 
pyridinehydroxylamines , 16. 359 
pyridinepiperidines, 16. 360, 368 
pyridines, 16. 359, 36O 
pyridinetriammines, 16. 352 
pyridinetrianuninochloride, 16. 273 
pvridinetriamminochloroplat inite , 16. 

273 
pyridinetriethylphosphite , 16. 36O 
pyridinoammines , 16. 365 
quateraminoacetalchloride, 16. 274, 

276 
quateraminoacetalchloroplat ini te , 16. 

274, 276 
quateraminoacetals , 16. 351 
quateramylaminechloroplat ini te , 16. 

273 
quateramylamines , 16. 351 
quateranilinechloride, 16. 273 
quaterani l inoammines , 16. 351 
quaterbenzylaminechloride, 16. 272 
quaterbenzylamines , 16. 351 
quaterbenzylaminoehloride, 16. 273 
quaterbenzylsulphinochloride, 16. 276 
quaterbutylaminechloride, 16. 273 

• qi iaterbutylaininechloroplatinite , 16. 
273 

quaterbutylamines , 16. 351 
quaterbutylcarbylamineohloride, 16. 

276 
quaterbutylcarbylaminechloroplat i -

ni te , 16. 276 
quaterbutylcarbylamines , 16. 351 
qua terbuty lsulphines, 16. 352 
quaterdiethylseleninechloride, 16. 277 
quaterdiethylseleninechloroplatinite , 

16. 277 
quaterdiethylthiocarbamide, 16. 351 
quaterdiethylthiocarbamidechloride, 

16. 277 
quaterdi - iso - undecy l tb iooarbamide, 

16. 351 
quaterdi - iso - undecyl thiocarbaraide -

chloride, 16. 277 
quaterdixnethylaxninechloride, 16. 271 
quaterdimethylaminechloroplat ini te , 

16. 271 
quaterdimethylamines , 16. 351 
quaterdi-n-butylsulphinechloroplati-

ni te , 16. 275 
quaterdipropylsulphinechloroplatinite , 

16. 275 
quaterethylaminebromide , 16- 372 
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8. 518 

d in i t r i tod ich lorodiar r i rn ine (cis), 8. 518 
(trans), 8. 518 

d i n i t r i t o d i i o d o b i s d i m e t h y l s e l e n i d e , 8. 
518 

d i n i t r i t o d i i o d o t e t r a e t h y l s u l p h o s e l e -
n i d e , 8. 518 

d i n i t r i t o h y d r o x y c h l o r o d i a m m i n e , 8. 
518 

d i n i t r i t o n i t r a t o c h l o r o d i a m m i n e , 8. 518 
d i n i t r i t o s u l p h a t o d i a m m i n e (cis), 8. 518 

(trans), 8. 518 
d i n i t r i t o t e t r a m m i n e n i t r i t e , 8. 517 
d iox ide , 16. 242 

d i h y d r a t e , 16. 243 
h e m i t r i h y d r a t e , 16. 243 
m o n o h y d r a t o , 16. 243 
t e t r a h y d r a t c , 16 . 244 

_ t r i h y d r a t e , 16. 244 
d i p e n t i t a n t i m o n i d e , 9. 416 
d i p h o s p h i d o , 8. 861 
d i p l u m b i d e , 16 . 214 
d i p r o p y l s u l p h i n o d i t h i o s u l p h a t e , 10 . 

558 
d i se len ide , 10. 801 
d i s t a n n i d e , 16 . 212 
d i s t a n n y l s t a n n a t e (a- ) , 7 . 42O 

s t a n n i c ox ide , 7 . 393 
d i s u l p h i d e , 16. 396 
d i t e l l u r ide , 1 1 . 64 
d i t r i t a s i l i c ide , 6. 212 
d iz inc ido , 16 . 206 
dodecas i l ic ido , 6. 212 
e l ec t rode p o t e n t i a l , 16 . 102 
e loc t rodepos i t ion , 16. 116 
e l e c t r o m o t i v e foree, 16. 107 
e lec t ron ic s t r u c t u r e . 16 . 192 
e n n e a i o d o c t a m m i n e , 16 . 369 
e t h y l s u l p h i n o b e n z y l a m m i n o m o n o -

ch lo r ide , 16 . 251 
e t h y l s u l p h i n o b i s p y r i d i n o m o n o c h l o -

r i de , 16 . 251 
e t h y l s u l p h i n o e t h y l a m i n o c h l o r i d e , 16 . 

251 
e t h y l s u l p h i n o m o n o c h l o r i d e , 16. 251 
exp los ive , 16 . 49 
e x t r a c t i o n , 16 . 22 

d r y processes , 16 . 25 
su lph ide ores , 16. 22 
-wet processes , 16. 26 

ferr ide, 16. 218 



692 GENERAL INDEX 
Pla t inum films, 16. 50, 51 

fluorides, 16. 249 
forms of, 16. 46 
fulminochloride, 16. 337 
fulminodichloride, 16. 337 
fulminotetrachloride, 16. 336 
fulminotrichloride, 16. 336 
germanium al loys , 16. 211 
gold al loys, 16. 2Ol 

a luminium alloy, 16. 21O 
copper al loys , 16. 205 

tungsten al loy, 16. 216 
mercury al loys , 16. 205 
si lver al loys , 16. 205 

a luminium al loy, 16. 210 
copper al loys , 16. 205 

z i n c a l loys , 16. 205, 207 
hemichromide, 16. 215 
hemienneacadmide , 16. 207 
hemiethylsulphinopyridinomono-

chloride, 16. 251 
hemioxide , 16. 235 
heinipentachloride, 16. 285 
hemiphosphide, 8. 861 
hemisil icide, 6. 212 
hemitriargentide, 16. 197 
hemitriarsenide, 9. 82 
hemitr ioxide , 16. 241 

dihydrate , 16. 241 
pentahydrate , 16. 241 
tr ihydrate , 16. 241 

hemitr iplumbide, 16. 214 
hemitr istannide, 16. 212 
hernitrisulphide, 16. 396 
hemitrizincide, 16. 206 
heptabromopraseodymate , 5. 645 
hexabromobise thy laminediammine , 

16. 369 
hexach loroxyhypovanadate , 9. 806 

• hexaiodotetrammine , 16. 369 
- higher oxides , 16. 242 

hydride , 16. 141 
hydrosol , 16. 142 

hydrogel , 16. 55 
hydrosol , 16. 54 
h y d r o x y arsenide, 9. 82 
hypotri tr i te , 8. 417 
impurit ies , 16. 44 
indium alloy, 16. 210 
intermetal l ic a l loys , 16. 194 
iridium alloy, 16. 226 

o s m i u m al loys , 16. 228 
rhodium alloy, 16. 228 

t in al loy, 16. 228 
iron-chromium al loys , 16. 219 

copper al loy, 16. 219 
gold a l loys , 16. 219 
manganese a l loys , 16. 219 
silver a l loys , 16. 219 

isolation, 16. 26 
i sotopes , 16. 192 
lamp, 8. 1059 

Dobereiner's, 8. 1059 
lead a l loys , 16. 213 
l i th ium al loys , 16. 194 
lustres, 16. GO 
magnes ium al loys, 16. 206 
manganese a l loys , 16. 216 

copper al loys , 16. 216 
si lver al loys , 16. 216 

P l a t i n u m mealleable, 16. 4 6 
mercaptidoforomide, 16. 315 
mercaptidochloride, 16. 316 
mercuric molybdate , 11 . 576 

» mercurous molybdate , 11 . 576 
mercury al loys , 16. 207 
meta l s occurrence, 16. 6 

qual i tat ive recognit ion, 16. 35 
quant i ta t ive determinat ion, 16. 

37 
methylmercapt idochloride , 16. 315 

• mirrors, 16. 61 
mo lybdate , 11 . 676 
m o l y b d e n u m al loys , 16. 216 
monamidodiphosphate , 8. 710 
monant imonide , 9. 416 
moxiochloride, 16. 251 
monophosphide , 8. 861 
monosi l ic ide, 6. 212 
monosulphide , 16. 393 
monotel luride, 11 . 64 
nat ive , 16. 5 
nickel al loy, 16. 219 

cobal t -chromium al loy, 16. 22O 
m o l y b d e n u m al loy, 16. 

22O 
copper al loys , 16. 22O 
gold al loys , 16. 22O 
iron al loys , 16. 220 
si lver al loys , 16. 220 

<= chromium al loy, 16. 220 
t in al loy, 16. 220 

nitrates , 16. 408 
nitride, 8. 137 

• n i tr i to iodo-tetrammine nitrate , 8. 518 
nitr i tonitrosylchlorodiammine hydro

chloride, 8. 518 
nitr i totrichlorodiammine, 8. 518 
o smium al loys , 16. 225 
organosol , 16. 55 
ox ides (lower), 16. 235 
. hydrates of lower oxides , 16. 235 
oxyarsenide , 9. 59 
pal ladium al loy, 16. 223 

a l loys , see Pa l ladium 
gold al loys , 16. 225 
o s m i u m al loys , 16. 226 
rhodium al loys , 16. 225 

pass iv i ty , 16. 113 
pent i tatr iphosphide, 8. 861 
permanganite , 12. 28O 
permonosulphomolybdate , 11 . 654 
phosphates , 16. 416 
phosphatomolybdate , 11 . 671 
plat ing, 16. 5O 
plat inized, 16. 49 
p lumbide , 16. 214 
potass ium al loys , 16. 194 
price, 16. 15 
properties , chemical , 16. 136 

electric, 16. 97 
magnet ic , 16. 97 
mechanical , 16. 62 

-= optical , 16. 80 
thermal , 16. 68 

purification, 16. 34 
reactions of analyt ical interest , 16. 171 
recovery, 16. 30 
rhenium al loy, 16. 216 
rhodium al loys , 16. 221 
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Pla t inum r u t h e n i u m al loy, 16 . 221 

phys io log ica l a c t i o n , 16 . 173 
se len ide , 10 . 801 
sesqu iox ide , 16 . 241 

d i h y d r a t e , 16 . 241 
p o n t a h y d r a t e , 16 . 241 
t r i h y d r a t e , 16 . 241 

se squ i su lph ide , 16 . 396 
ail icide, 6 . 211 
s i l icoarsenide , 9. 81 
s i lver a l loys , 16. 197 

a l u m i n i u m a l loy , 16 . 2IO 
c o p p e r a l loys , 16 . 2Ol 
m e r c u r y a l loys , 16 . 209 
oxych lo r ide , 16 . 335 

s o d i u m a l loys , 16 . 194 
so lub i l i ty of h y d r o g e n , 1. 305 , 306 
s p i t t i n g , 16 . 73 
s p l u t t e r i n g , 16. 117 
s p o n g y , 16. 50 
s t a n n a t e (/3-), 7 . 42O 
s t a n n i d e , 16. 211 
s t r u c t u r e , 16 . 59 
subch lo r ide , 16 . 251 
s u b o x i d e , 16 . 235 

— — s u b s u l p h a t e , 16. 4OO 
s u l p h a r s e n i t e , 9. 302 
su lph ide s , 16. 393 
s u l p h i o c a r b i d e , 6. 114 
s u l p h o m o l y b d a t o , 1 1 . 653 
su lpho t e l l u r i t e , 1 1 . 114 

.— s u l p h o t u n g s t a t e , 1 1 . 859 
t a n t a l u m a l loys , 16. 215 
t e t r a b r o m i d e , 16 . 373 
t e t r a c h l o r i d e , 16 . 292 

d e c a h y d r a t e , 16 . 293 
h e p t a h y d r a t e , 16 . 293 
m o n o h y d r a t e , 16 . 293 
o c t o h y d r a t e , 16 . 293 
p e n t a h y d r a t e , 16 . 293 
t e t r a h y d r a t e , 16 . 293 

t e t r a c h l o r o t r i a m i n o p r o p a n e r n o n o -
h y d r o c h l o r i d e , 16 . 311 

to t ra f luor ido , 16 . 25O 
t e t r a i o d i d o , 16 . 387 
t e t r a m m i n e , 16. 369 

p e n t a c h l o r o h y d r a z i n o i r i d a t e , 1 5 . 
763 

t e t r a m m i n o s u b n i t r a t e , 16 . 408 
t e t r a s t a n n i d e , 16. 212 
t e t r i t a t r i s t a n n i d e , 16 . 212 
t e t r o x i d e , 16 . 248 
t ha l l i de , 16 . 210 
t h a l l i u m a l loys , 16 . 2IO 

a m a l g a m , 16. 211 
l e a d a l loy , 16 . 215 

* m e r c u r y a l loy , 16 . 211 
s i lve r a l loy , 16 . 211 
z inc a l loy, 16. 211 

thal lous mo lybdate , 1 1 . 576 
thiocarbonate , 6. 129 

a m m i n e , 6. 129 
( d i ) , 6 . 129 
(tetra) , 6. 129 

t in a l loy , 16. 211 
a m a l g a m , 16. 213 
m e r c u r y a l loy , 16 . 213 

trialuminide, 16. 210 
tr iamidodiphosphate , 8. 712 
tr ibromide, 16 . 373 
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P l a t i n u m t r i ch lo r ide , 16 . 285 

t r i c h l o r o t r i a m m i n e , 16 . 369 
t r i c h r o m i d e , 16 . 215 
t r i i od ide , 16 . 386, 387 
t r i o x i d e , 16 . 248 
t r i se len ide , 10 . 802 
t r i s t a n n y l , 7. 393 
t r i t a o c t o s t a n n i d e , 16 . 212 
t r i t a p l u m b i d e , 16 . 213 
p l a t i n u m t r i t a s t a n n i d e , 16 . 211 
t r i t e t r i t a s i l i c ide , 6. 212 
t u n g s t e n a l loys , 16. 216 
u r a n i u m a l loy , 16. 216 
uses , 16 . 174 
v a l e n c y , 16 . 19O 
v a n a d i d o , 9. 734 
v a n a d i t o t u n g s t a t o , 9. 742 
v a n a d i u m al loy, 16 . 215 
z inc a l loys , 16 . 206 
z inc ide , 16 . 206 

P l a t n i k , 16- 220 
P l a t o , 1. 35 
P l a t r e , 3 . 763 * 
P l a t t n e r i t e , 7 . 681 
P l a t y n i t e , 10 . 694, 796 
P lazo l i t e , 6. 713 
P l e i a d e s , 4 . 130 
P le i ad ic e l e m e n t s , 4 . 130 
P l e n a r g y r i t e , 9. 589 
P l e o n a s t e , 4 . 251 ; 5 . 154, 297 
P l e o n e c t i t o , 9. 262 
P less i t e , 9. 310 ; 12 . 528 ; 15 . 260 
P l e u r a s i t e , 9. 222 
P leu roc lase , 4 . 388 
P l i n i a n , 9. 306 
P l i n t h i t e , 6. 473 ; 12. 530 
P l i n y , 1. 38 
P l o m b a n t i m o i n e sulfur©, 9. 544 

c a r b o n a t 6 r h o m b o i d a l , 7 . 853 
e h r o m a t e , 1 1 . 29O 
d e m e r , 5 . 713 
g o m m e , 5 . 297 
h y d r o a l u m i n e u x , 7 . 877 
j u u n e , 1 1 . 566 
r o u g e , 1 1 . 122, 29O 
s p a t h i q u e , 7. 829 
t e r r e u s e , 7 . 638 
v i t r io l d e , 7 . 803 

P l o m b a g i n a , 5 . 714 
P l o m b i e r i t e , 6. 360 
P l u m b a g o , 5 . 713 ; 7. 780, 781 

ang l ica , 5 . 713 
sc r ip to r i a , 5 . 713 

P l u m b a l l o p h a n e , 6. 497 
P l u m b a t e s , 7 . 695 
P l u m b e a g r a p h i s , 5 . 713 
P l u m b e i n e , 7 . 782 
( d i ) p l u m b h y d r o x y l h y d r o x y n i t r i l o d i s u l p h o -

n a t e , 8. 678 
( t e t r a ) p l u m b h y d r o x y l a c e t o b i s h y d r o x y -

n i t r i l o d i s u l p h o n a t e , 8. 678 
( t r i ) p l u m b h y d r o x y l h y d r o x y n i t r i lodisul -

p h o n a t e , 8. 678 
P l u m b i m i n o r a s p a t h a c o a , 7. 829 
P l u m b i c ac id , 7 . 685 

col loidal , 7. 685 
b i s h y d r o p h o s p h a t e , 7 . 886 
e h r o m a t e , 1 1 . 293 
d i c h r o m a t e , 1 1 . 342 
d i h y d r o p h o s p h a t e , 7. 886 
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Plumbic hexoxydisulphate , 7. 823 

iodide, 7. 575 
monoxysulphate , 7. 823 
nitrate, 7. 857 
nitroxyl chloride, 8. 617 
orthoplumbate, 7. 676 
phosphates , 7. 885 
plumbite , 7. 676 
sulphate, 7. 822 
tetroxysulphate, 7. 823 

(di)plumbio hexaborate tetrahydrated, 5. 
106 

Plumbism, 7. 589 
Plumbites , 7. 662, 665 
PIumblonite, 9. 839 
Plumbo aichloroi'oduro, 7. 768 
Plumboaragonite , 7. 855 
Plumbobismuth glance, 7. 491 
Plumbocalcite , 3 . 622, 8 1 4 ; 7. 855 
Plumbocolumbite , 7. 491 , 897 
Plumbocuprite , 7. 796 
Plumboferrite, 7. 491 ; 12. 530 ; 13. 922 
Plumboformic acid, 7. 665 
Plumboiodite , 7. 768 
Plumbojarosite, 7. 491 ; 12. 53O ; 14. 343, 

344, 349 
Plumbomalachite , 3 . 274 
Plumbomanganite , 12. 150, 397 
PIumbonacrite, 7. 838 
Pluml>oresinate, 7. 877 
Plumbosite , 7. 491 
Plumbostannite , 7. 283, 491 ; 9. 343, 553 
Plumbost ib , 9. 544 
Pli imbostibite, 9. 544 
Plnmbost ibnite , 7. 491 
Plumbous acid, 7. 665 
• iodide, 7. 757 

motaplumbato, 7. 671 
nitrate, 7- 856 
orthophosphate, 7. 876 

P l u m b u m acido aero mineral isatum, 7. 829 
___ vitriolico mineralisatum, 7. 803 

album, 7. 276, 515 
arsenico mineralisatum, 9. 26O 

P l u m b u m candidum, 7. 276, 277, 484 ; 16. 1 
cinereum, 9. 587 
commune, 4. 129 
corneum, 7. 706 
nat ivum, 7. 490 
nigrum, 5. 713 ; 7. 276, 277, 484, 515 
scriptorum, 11. 484 
spatosum flavorubrum, 11. 566 
sulphure ot argento mineral isatum, 7. 

781 
us tum, 7. 782 

Plumite , 9. 546 
Plummer's pill, 4. 8J3 
Plumosi te , 9. 546 
Plusinglanz, 7. 254 
Plutonium, 8. 620 
Pneumat ic chemistry, 1. 122 

trough mercury, 1. 124 
Pneumatogen , 2. 48O 
Pocket luminaries, 8. 1059 
Podol i te , 8. 896 
Pochi te , 6. 918 
Poikil i te , 14. 189 
Poikilopyrite, 14. 189 
Po i son flower, 9. 91 

meal, 9. 90 

Poisson's ratio, 1. 820 
Polar molecules, 4. 187 

number, 1. 211 
theory chemical act ion, 1. 397 
valency, 1. 211 

Polarity, 1. 211 
Ooldsohmidt and Wright's law, 1. 611 

Polarization, 1. 1028 
of l ight, 1. 607 

plane, 1. 607 
rotary, 1. 608 

Polarized l ight act ion magnet ic field, 4. 19 
molecules, 4. 187 

Polarizing microscope, 1. 608 
Polianite, 12. 150, 245 
Pollucite, 2. 426 
Pol lux, 2 . 426 
Polonium, 4. 114, 127 

beta (0), 4. 114 
hydride, 4 . 117, 118 

Polyacids , 6. 867 
Polyadelphite , 6. 921 
Polyargite , 6. 619 
Polyargyrite, 9. 343, 540 
Polyarsenite , 9. 5 
Polybasite , 8. 300 ; 9. 4, 343, 54O 
Poly borates, 5. 47 
Polyboric acids, 5. 47 
Polychroil ite, 6. 812 
Polychrom, 7. 883 
Polycrase, 5. 518 ; 7. 4 ; 9. 839, 904 ; 12. 5 
Polycrasi l i tes , 7. 99 
Polyadelphite , 12. 150 
Po lydymito , 14. 424, 757 ; 15. 6, 447 
Polyferrites, 13. 905 
,Polyhalite, 2. 430, 657 ; 3 . 623 ; 4. 252, 344 ; 

7. 897 
Polyiodides, 2. 233 ; 14. 747 
Polyl i thionite , 6. 606, 607 
Polymerism, 5. 721 
Polymerizat ion in solution, 1. 570, 573 
Polymerized liquids, 1. 860 
Polymetaphosphates , 8. 984 
Polymetaphosphoric acid, 8. 984 
Polymigmite , 7. 1OO 
Polymigni te , 5. 517 ; 6. 859 ; 7. 3 ; 9. 839 
Polymorphism, 1. 596 
Polyoxides , 1. 958 
Polypermanganites , 12. 274 
Polyphosphoric acids, 8. 99() 
Polysiderites , 12. 523 
Polyspharite , 3 . 623 ; 7. 491 , 883 ; 8. 733 ; 

9. 261 
Polysulphates , 10. 440, 447 
Polysulphosilicic acid, 6. 987 
Polyte l i te , 7. 491 ; 9. 291 
Polytherms, 4. 343 
Polythionic acids, 10. 563 

constitution, 10. 570 
reactions of, 10. 569 

Polyuranates , 12. 65 
Polyxeni te , 16. 5 
Pompholyx , 4. 506 
Ponite , 12. 433 
Poonal i te , 6. 749 
Porcelain asbestos , 6. 426 

Bottger's red, 6. 471 
catalysis by , 1. 487 
Chinese, 1. 23 
earth, 6. 472 
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Porcelain felspathic, 6. 515 

fritted, 6. 515 
hard, 6. 515 
hot-cast , 5. 304 
Marquart's, 6. 515 
permeabil i ty to gases, 1. 305 
properties, chemical, 6. 518 

physical , 2. 516 
soft, 6. 515 
spar, 6. 763, 766 

Porcelaine dur, 6. 515 
par devitrification, 6. 513 
tendre, 6. 515 

Porcellophite, 6. 422 
Poros i ty metals , 13 . 423 
Porpezite, 15. 593 
Porpizite, 15. 648 
Porricine, 6. 818 
Portable fire-boxes, 8. 1059 
Portite , 6. 921 
Port land cement , 6. 554 
Porzellanite, 6. 763 
Porzellanspath, 6. 763 
Posi t ive , 3 . 412 

chemistry, 1. 4 
column, 3 . 932 
election, 3. 937 
rays, 3 . 955, 956 

analysis , 3 . 958 
- —- valence, 4. 191 
Potarite , 15. 592 ; 16. 5 
Potash , 2. 420, 438 

acinite, 6. 914 
-^ a lum, 5. 343 ; 13. 609 

anorthite, 6. 662, 698, 706 
gallic a lum, 5- 385 
mica, 6. 606 
natrolite, 6. 654 
poetolite, 6. 366 
process, Kngol's magnesia, 4. 369 
salt beds, 2. 427 
thallic a lum, 5. 467 
thomsonite , 6. 711 

Potashsodal i te , 6. 583 
Potassamide , 8. 253 
Potassammonium, 8. 244 
Potass iophosphine, 8. 816 
Potass ium acetylene carbide, 5. 849 

action on 'water, 1. 135 
allylalcoholotrichloroplatinite, 16. 273 
allylalcoholtribromoplatinite, 16. 372 
aluminate , 5. 289 
a luminium alloys, 5. 229 

amide, 8. 262 
carbonate, 5. 359 
decamolybdate , 11 . 598 
dimetasi l icate, 6. 648 

- dodecamolybdate , 11. 599 
ferric a lums, 14. 349 
hydroxysulphate , 5. 553 
mesotrisil icate, 6. 665 
nitrate, 5. 361 
orthosil icate, 6. 571 

hydrated, 6. 574 
selenate, 10. 869 
selenatosulphate, 10. 930 
sulphate , 5. 343 
sulphatoselenate, 10. 930 
tel lurate, 11 . 96 
triorthoarsenate, B. 186 

Potass ium aluminoborate, 5. 103 
aluminorthosil icate, 6. 571 
amalgam, action on -water, 1. 135 
amalgams, 4 . 1014 
amide, 8. 253 
amidoacetatodichloroplatinite, 16. 

277 
amidoaluminate, 5. 212 
amidoargentate, 8. 259 
amidobariate, 8. 26O 
amidochlorosmate, 15. 718 
amidochromate, 8. 266 
amidohydrochlorosmate, 15. 718 
amidopropionatodichloroplatinite, 16. 

277 
amidosulphonate, 8. 641 
amidothioimidosulphonate, 8. 636 
ammine , 8. 244 
amminoaluminate , 5. 289 
amminoarsenide, 9. 61 
ammoniocadmiate , 8. 261 
ammoniomolybdi te , 8. 267 
amminopentachloroplatinate, 16. 323 
amminotetrarsenide, 9. 61 
amminotrichloroplatinite, 16. 267 

— ammoniotungst i to , 8. 268 
a m m o n i u m arsenatodecavanadato-

hexadecamolybdate , 9. 202 
arsenatododecavanadatodoca-

molybdate , 9. 202 
arsenatotetradeeavanadatodo-

decamolybdate , 9. 202 
arsonatotetradecavanadatotri-

decamolybdate , 9. 833 
calcium disulphato, 3. 812 
chlor opium bite, 7. 729 

. chromato, 11. 257 
chromium sulphate, 11 . 463 
decametaphosphate , 2. 878 
decamolybdatotrisulplute , 10. 

307 
diphosphatoctovanadatotetra-

decamolybdate , 9. 833 
diphosphatodecavanadatotri-

decamolybdate , 9. 833 
diphosphatododecavanadato-

decamolybdate , 9. 833 
diphosphat ododeca vanadat od o -

decamolybdate , 9. 833 
diphosphatohexavanadatocto-

decarnolybdate, 9. 833 
— diphosphat ohexa vanadatopenta -

decamolybdate , 9. 833 
— diphosphatotetradocavanadato-

enneamolybdate , 9. 833 
— diphosphatotetradecavanadato-

henamolybdate , 9. 833 
— diphosphatotetravanadatoicosi-

molybdate , 9. 833 
— disulphatocuprate, 3 . 259 
— hexachlorobismuthite , 9. 667 
— hexavanadatopentamolvbdate , 

9. 784 
imidoehromato, 8. 266 
iridium disulphate, 15. 786 
manganous permanganitornolyb-

date, 11. 573 
metatetravanadate , 9. 766 
monamidophosphate , 8. 706 
orthophosphates, 2. 875 
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Potass ium ammonium pentametaphosphate , 
2. 877 ; 8. 088 

permanganitomolybdate, 11 . 573 
platinous chlorodisulphite, 10. 

323 
trichlorosulphite, 10. 323 

pyrophosphate, 2. 876 
si l icovanadatodecatungstate, 6. 

838 
s i l icovanadatomolybdates, 6. 837 
sulphitochloroiridite. 15. 758 
tetravanadatotetramolybdate , 9. 

784 
triselenitodecamolybdate, 10. 836 
triterodecavanadate, 9. 766 
uranyl trisulphate, 12. 108 
zinc sulphate, 4. 641 

- ammonomagnesiate , 8. 26O 
- amylonotrichloroplatinite, 16. 273 
and magnesium chlorides : crystalliza

t ion 2. 432 
and sulphates : crystal

lization, 2. 434 
sulphates : crystall ization, 

2. 432 
sodium sulphates and chlorides : 

crystallization, 2. 689 
antimonatotriiodobromide, 9. 511 
antimonatotungstate , 9. 451) 
antirnonide, 9. 403 
antimonious thiosulphate, 10. 553 
antimonite , 9. 431 
antimonitophosphatotungstate , 9. 433 
antimonitotungstate , 11. 817 
ant imony henasulphate, 9. 583 

sulphate, 9. 583 
antimonyl pentachloroantimonate, 9. 

506 
aquochloroperiridite, 15. 765 
aquochloroperruthenite, 15. 531 
aquopentaboroiridate, 15. 777 
aquopentahypophosphitoferrate, 8.889 
aquopontasulphitosmate, 10. 325 
argento iodide, 8. 432 
arsenatoctodecavanadatopentamolyb-

date, 9. 202 
arsenatoctoicosivanadatoheptamolyb-

date, 9. 202 
arsenatoctovanadatodimolybdate, 9. 

202 
arsenatodecavanadatohexadecamolyb-

dato, 9. 202 
• arsenatodioxydichromate, 9. 205 

arsenatodivanatate, 9. 20O 
arsenatododeca vanadatododecamoly b -

date, 9. 202 
arsenatododecavanadatoh eptamolyb -

date, 9. 202 
arsenatohemipentamolybdate, 9. 207 
arsenatohexadecavanadatododeca-

molybdate , 9. 202 
arsenatohexavanadatopentadeca-

molybdate , 9. 202 
arsenatoicosivanadatohexamolybdate, 

9. 202 
arsenatoicosivanadatopentamolyb-

date , 9. 202 
arsenatotellurate, 11 . 96 
arsenatotetracosivanadatoctomolyb-

date, 9. 202 

Potass ium arsenatotetradecavanadatotri-
decamolybdate, 9. 202 

arsenatotetravanadatohemipenta-
molybdate , 9. 202 

arsenatotrimolybdate, 9. 209 
arsenious thiosulphate, 10. 653 
arsenitoarsenatotungstate, 9. 137 
arsenitotetraphosphatotungstate, 9. 

132 
arsenitotungstate, 11. 817 
astracanite, 2. 430 
astrakanite, 4. 339 
at . wt . , 2. 470 
aurate, 8. 584 
auric octosulphite, 10. 281 

tetramminohexasulphite , 10. 281 
aurochloride, 8. 589 
aurous disulphite, 10. 281 
autunite , 12. 135 
azide, 8. 347 ; 11. 368 
azidodithiocarbonate, 8. 338 
azidoplatinite, 16. 254 
barium ammonium si l icovanadato

decatungstate , 6. 838 
arsenate, 9. 173 
calcium carbonate, 8. 846 
carbonate, 3 . 845 
chromate, 11. 273 
chromidodoeamolybdate, 11 . 602 
cobalt nitrite, 8. 505 
dimetaphosphate, 3 . 894 
diphosphatotetravan adatoc to -

decamolybdate , 9. 834 
hydroxynitri lodisulphonate, 8. 

677 
hyponitrilosulphate, 8. 69O 
imidodisulphonate, 8. 655 
iron nitrite, 8. 501 
nickel nitrite, 8. 511 
nitrilotrisulphonate, 8. 669 
nitrite, 8. 488 
oxytrisulpharsenate, 9. 330 
pentabromide, 3. 732 
phosphate , 8. 877 

decahydrated, 3 . 877 
phosphatohenatungstate , 11 . 868 
si l icododecatungstate, 6. 878 
s i l icovanadatoenneatungstate , 6. 

838 
sulphatochloride, 3 . 813 
sulphatonitrate, 8. 813 
tetrachloride, 8. 7 1 9 ; 4. 310 
trichromate, 11 . 351 
trimetaphosphate, 8. 894 

beryllate, 4. 228 
beryll ium carbonate, 4. 244 

dimetasil icate, 6. 803 
fluoride, 4. 230 
hydrosulphate, 4 . 241 
nickelous fluosulphate, 15. 475 
oxydiorthoarsenate, 9. 175 

• pyrophosphate , 4 . 247 
silicate, 6. 382 
sulphate, 4. 240 
trisulphite, 10. 285 

£ran*-bisohromatotetramminocobalti-
ate , 11 . 311 

bishypoantimonate , 9. 437 
b ismuth chromate, 11 . 305 

hydroxydichroniate , 11 . 343 
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Potass ium bismuth hydroxydisulphate , 9. 
701 

nitrite, 8. 499 
thiosulphate, 10. 554 
tungstate , 11. 795 

bismuthate , 9. 657 
bismuthotungstate , 9. 651 
bismuthyl dichromate, 11. 343 

metant imonate , 9. 460 
boratofluoride, 5. 125 
boride, 5. 23 
borohydrates, 5. 4O 
borylphosphate, 5. 147 
bromate, 2. 330 
bromide, 2 . 577 ; 11 . 368 

impurities of, 2. 578 
properties, chemical, 2. 586 

physical , 2. 579 
X-radiogram, 1. 638 

bromoamidosulphonate, 8. 641 
— — bromoaquopen-uthenite, 15. 538 

bromoaurate, 3 . 607 
bromobisarsenite, 9. 256 
bromochrornate, 11. 426 
bromocuprate, 3 . 200 
bromoiodide, 2 . 610 
bromoiodoplumbite , 7. 775 
bromoiodosiannate , 7. 463 
bromoiridate, 15. 776 
bromomagnesiate , 4- 314 
bromopalladate, 15. 678 
bromopalladite, 15. 677 

dihydrate, 15. 677 
bromoperiridite, 15. 775 

trihydrate, 15. 775 
bromoperruthenite, 15. 538 
bromoplatinate, 16. 377 

• bromoplatinite , 16. 373 
dihydrate, 16. 373 

bromopyroselenite, 10. 913 
bromoruthenate, 15. 538 
bromosmate , 15. 723 
bromostannate , 7. 456 
bromotrinitritoplatinite, 8. 522 
cadmiate , 4. 530 
cadmide, 4. 667 
cadmium alloys, 4. 667 

amide, 8. 261 
arsenate, 9. 183 
chromates , 11. 281 
cobalt nitrite, 8. 505 
deuterohexavanadate , 9. 774 
dichromate, 11 . 341 
hexaohloride, 4 . 557 
hexanitrite , 8. 491 

tetranitrite, 8. 490 
trinitrite, 8. 49O 

octo thiosulphate, 1 0 - 5 4 7 
persulphate, 10. 479 
phosphate , 4. 661 
pyrophosphate , 4 . 663 
selenate, 10. 868 

hexahydrate , 10. 868 
selenatosulphate, IO. 930 
sulphate, 4. 638 

_ _ dihydrated, 4 . 638 
hemitrihydrated, 4. 638 
hexahydrated, 4 . 638 

sulphatoselenate, 10 . 93O 
sulphide, 4 . 604 

Potass ium cadmium sulphite, 10. 287 
tetrahydrodihypophosphate , 

938 
tetraiodide, 4. 583 
tetrametaphosphate , 4. 664 
tetrathiosulphate , 10. 547 
tribromide, 4. 572 
trichloride, 4. 556 
triiodide, 4. 583 
triterodecavanadate, 9. 774 
tungsten tetramrninoenneachlo-

ride 1 1 . 842 
caesium alloys, 2 . 481 
calcium aluminates , 5. 294 

a luminium trimesodisil icate, 6. 
746 

arsenate, 9. 173 
carbonate, 3 . 845 
chromate, 11. 269 

dihydrate, 11. 269 
monohydrato , 11 . 269 

— cobalt nitrite, 8. 505 
— deuterotetravanadate , 9. 771 
- dialuminium pentamosodisi l icate, 

6. 747 
dimetaphosphate , 3 . 894 
disulphate, 3 . 807 

• hexasulphato, 3 . 808 
• hydrodimetasi l icate, 6. 369 
nickel nitrite, 8. 512 

• sulphate, 15. 475 
nitrite, 8. 488, 501 

- orthopertantalate, 9. 914 
pentacarbonate, 3 . 845 
perorthocolumbate, 9. 870 
phosphate , 3. 877 
phosphatohemipentamoly bdate , 

11. 669 
phosphatoplumbate , 7. 886 
phosphatostannate , 7. 483 
phosphatothorate , 7. 253 
phosphatot i tanate , 7. 97 
phosphatozirconate, 7. 165 
pyrophosphate , 3 . 892 
quinquemonochromate , 11. 270 

hemiheptahydrate , 11 . 27O 
selenate, 10. 862 
seximonochromato, 11. 27O 
sulphatochromates , 11. 269 
thiosulphate, 10. 544 
tribromide, 3. 732 
trichloride, 3 . 719 
trisulphate, 3 . 806 

' triterosilicate, 6. 445 
carbamate, 2. 796 
carbide, 5. 847 
carbonate and hydrogen, 1. 303 
— sodium nitrate reaction, 2. 

804 
hydrated, 2 . 756 
preparation, 2. 713 
properties, chemical , 2 . 767 

physical , 2. 747 
— carbonatostannite , 7. 48O 
— carbonyl, 2 . 450 ; 5. 951 
— carburet, 5 . 847 
— carnotite, 9. 788 
— oeric nitrate, 5. 673 

sulphate , 5. 662 
— cerous carbonate, 5. 665 
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Potass ium cerous (di) hexasulphate, 5. 658 
— octosulphate, 5. 658 

pentasulphate, 5. 658 
nickel nitrite, 8. 512 
nitrate, 5. 670 
orthophosphate, 5. 675 
sulphate, 5. 658 
sulphite, 10. 302 

• (tetra) enneasulphate, 5. 658 
chabazite, 6. 733 
chlorate, 1. 591 ; 2. 326 

action heat, 1. 349, 36O 
chlorates, 2. 297 
chloride, 1. 521, 591 

and hydrogen, 1. 303 
Bodiurn sulphate crystalliza

tion, 2. 689 
BaCl 2 -CuCl 2 -H 8 O, 3. 716, 720 
BaCl 8-NaCl, 8. 720 
CaCl2-NaCl, 3 . 720 
extraction from carnallite, 2. 526 
mol. -wt., 2. 555 
NaCl-SrCl2 , 3 . 720 
occurrence, 2. 522 
preparation, 2. 528 

— _ properties, 2. 529 
chemical, 2. 552 
physical, 2. 529 

purification, 2. 527 
X-radiogram, 1. 636 

— chlorite, 2. 283 
chloroamidosulphonate, 8. 641 
chloroaquoperruthenito, 15. 532 
chloroarsenite, 9. 255 
chloroaurates, 3 . 593 
chloroaurites, 8. 588 
chlorobisarsonite, 9. 255 
chlorobromoplatinates, 16. 381 
ehlorochromate, 11. 397 
chlorocolumbite, 9. 876 
chloroimidodisulphonate, 8. 653 
chloroiodide, 2. 610, 611 
chloroiridate, 15. 768 
chloroiridiosmate, 15. 772 
chloromanganite, 12. 380 
chloropalladate, 15. 672 
chloropalladite, 15. 668 
chloropontabromoplatinate, 16. 382 
chloroperiridito, 15. 763 

monohydrato, 15. 764 
trihydrate, 15. 764 

chloroperosmite, 15. 717 
chloroperpalladite, 15. 671 
chloroperruthenite, 15. 529 

monohydrate , 15. 530 
a.t i s . *53o 
0-, 15. 530 
y-, 15. 530 

chloroplatinate, 16. 319 
chloroplatinite, 16. 279 
chloroplumbate, 7. 735 
ohloropyroselenite, 10. 913 
chlororhenate, 12. 479 
chlororuthenate, 15. 533 

pentahydrate , 15. 534 
chlorosmate, 15. 718 
chlorosmite, 15. 716 
ohlorostannate, 7. 448 

monohydrated, 7. 449 
chlorosulphate, 2. 691 

Potass ium chlorosulphatoaluminate, 5. 352 
chlorosulphatostannite, 7. 478 
chlorotetrabromide, 9. 673 
chlorotrifluoantimonite, 9. 466 
chlorotrinitritoplatinite, 8. 521 
chlorozirconate, 7. 145 
chromate, 11 . 249 

tetrahydrate, 11 . 249 
chromatoselenate, 10. 876 
chromatosulphate, 11 . 450 
chromic carbonate, 11 . 473 

hydroxy chromate, 11 . 2IO 
oxysulphite , 10. 306 
pyrophosphate, 11. 482 
selenate, 10. 876 

—- selenide, 10. 797 
— triorthoarsenate, 9. 204 

chromidodecamolybdate, 11 . 601 
chromihexasulphate, 11 . 465 
chromioxydodecamolybdates , 11. 601 
chromipentasulphate, 11 . 465 
chromipyrophosphate, 11 . 481 
chromitetrasulphate, 11 . 464 

tetrahydrate, 11. 464 
chromitrisulphatochromate, 11 . 465 
chromitrisulphatodichrornate, 11. 465 
chromitrisulphatotrichromate, 11. 465 

— chromium hexachlorido, 11. 419 
hexafluoride, 11 . 364 
oxypentachloride, 11 . 391 
pentachlorido, 11. 418 
pentafluorido, 11. 363 
phosphate , 11. 482 
phosphite , 8. 918 
selenatosulphate, 10. 93O 
sulphate, 11. 454, 831 
sulphatoselenate, 10. 93O 
tellurate, 11. 97 

_ _ tetrachloride, 11. 418 
chromochromato, 8. 546 ; 11. 2IO 
chrornotellurate, 11. 97 
chromous carbonate, 11. 472 

—__ fluoride, 11. 362 
sulphate, 11. 435 

cobalt arsenate, 9. 230 
azide, 8. 355 
decasulphide, 14. 756 
diamminotetranitrite , 8. 502 
dinitrosyldecamminodiiododini-

tratoiodide, 8. 443 
hypophosphato, 8. 939 
nickel nitrite, 8. 512 
orthosulphoantimonite, 9. 555 
persulphite, 10. 480 
phosphite, 8. 920 
sulphatofluoberyllate, 14. 783 
tetrafluoride, 14. 607 
teterotetradecavanadate, 9. 791 
trifluoride, 14. 607 
triterodecavanadate, 9. 791 

cobaltio carbonate, 14. 815 
decamolybdate , 11 . 574, 598 
dinitritotetranuninonitrato(cis), 

8. 507 
disulphate, 14. 789 
dodecamolybdate , 11 . 574 
hexamminochlorodipermanga-

nate, 12. 336 
hexamminosulphate , 14. 791 
nitrite, 8. 602 



Potass ium cobaltic oxyoctonitri te , 8. 502 
sulphite, 10. 315 
cobalt ite , 14. 593, 594 
cobaltous carbonate, 14. 812 

tetrahydrate, 14. 812 
chloride, 14. 637 
chromate, 11 . 312 
dihydrophosphatohemipenta-

molybdate , 11 . 670 
dinitrite, 8. 502 
disulphate, 14. 774 

hexahydrate , 14. 774 
disulphite, 10. 314 
hexarnininodibroinosulphate, 14. 

771 
hexamminodi iodosulphate , 14. 

771 
hexasulphitodicobaltate , 10. 315 
hydrocarbonate, 14. 812 
nickelous sulphate , 15. 478 
orthophosphate, 14. 852 
oxyquaterochromate , 11 . 312 
pentasulphate , 14. 775 
percobaltite, 14. 601 
phosphatohemipentamolybdato , 

11. 67O 
selenato, 10. 884 

— selenatosulphato, 10. 930 
sulphatofluoberyllate, 14. 781 
sulpha toselonate, 10. 93O 
tetranitrite, 8. 501 
trinitrite, 8. 502 
trisulphate. 14. 775 

copper al loy, 3 . 571 
arsenate, 9. 1 63 
barium nitrite, 8. 488 
calcium nitrite, 8. 488 

— tetrasulphate. 3 . 811 
cerous nitrite, 8. 496 • 

. cobalt ous sulphate , 14. 781 
diamminoehrornate, 11 . 263 
ferric sulphide, 14. 167 
ferrous sulphate, 14. 297 
lead hexanitr i te , 8. 498 
mercuric octoehlorotetranitrite, 

8. 495 
nickel sulphate , 15. 474 
octohydrototrahypophosphate , 8. 

936 
oxyquadrichromate , 11 . 263 
oxytrischromato, 11 . 263 
phosphatohemipentamolybdate , 

11 . 669 
selenatosulphate , 10. 929 
s tront ium nitrite, 8. 488 
sulphatoselenate , 10. 929 
triorthoarsenate, 9. 163 
tr i torohexavanadate , 9. 767 

— tungsten tetramminoenneaehlo-
ride, 11 . 842 

— cupric carbonate, 8. 278 
nitrite, 8. 490 
phosphate , 8. 290 
selenate, 10. 859 
te trametaphosphate , 3 . 293 
thiosulphate , 10. 534 
trisulphite, 10. 276 

— cuprosic heptasulphite , 10. 278 
hexasulphite , 10. 278 
tetrasulphite, 10. 278 

INDEX 699 

Potass ium cuprous amide, 8. 259 
amminoamide , 8. 259 
amminotrithiosulphate , 10. 535 
chlorocarbide, 5. 853 
dieyanothiocarbonate, 4. 124 
dithiosulphate, 10. 534 
ferric tetrasulphide, 14. 192 
iodide, 8. 210 
orthosulphoantimonite , 9. 537 
sulphite, 10. 276 
tetrathiosulphate, 10. 535 
thiocarbonate, 6. 125 
trithiosulphate, 10. 534 

dihydrate, 10. 534 
tetrahydrate, 10. 534 
trihydrate, 10. 534 

cyanide, solubil ity metals in, 3 . 50O 
decaborate octohydrated, 5. 78 
decahydroarsenatoonneamolybdato, 9. 

210 
decahydropontaselenitododecavana

date , 10. 835 
decahydrotetrase leni tohexavanadate , 

10. 834 
decaiodoplumbite , 7. 774 
decaiodotriplumbite, 7. 774 
decamercuride, 4. 1014 
decamolybdate , 11. 598 

• enneahydrate , 11. 598 
pentadecahydrate , 11 . 598 

decamolybdatotr isulphite , 10. 307 
decasulphatoarsenite, 9. 333 
decasulphotricuprate, 3 . 229 

• decoxytrif iuotetracoluinbate, 9. 874 
deuteroctocolumbate, 9. 864 
deuterohexatantalato, 9- 901 
deuterohexavanadate , 9. 765 

hexahydrate , 9. 765 
douterotetraeolumbatc, 9. 864 

- — deuterototracosivanadate, 9. 765 
deuter o tetra tan tal ate , 9. 9Ol 
deuterotetravanadate , 9. 765 

. decahydrate , 9. 765 
hemiheptahydrate , 9. 765 
hexahydrate , 9. 765 
octohydrate , 9. 765 
tetrahydrate , 9. 765 
trihydrate, 9. 765 

deuterotriplumbate, 7. 697 
dialuminium dihydropontamesodisil i-

cate , 6. 748 
dialuminohexasi l icate, 6. 665 
dialuminyl orthosilicate, 6. 567 
diamidodiphosphate, 8. 711 
diamidophosphate , 8. 707 
d iamminomonoxide , 8. 245 
diargentoiodide, 3 . 432 
diarsenatoheptadecatungstatc , 9. 213 
diarsenatohexatungstate , 9. 213 
diarsenitoctomolybdate, 9. 131 
diarsenitopentamolybdate, 9. 131 
diazodisulphonate, 8. 683 
diazomonosulphonate , 8. 683 
dibarium trimetasil icate, 6. 371 
dibismuthide, 9. 635 
diborate, 5. 77 
$rawi*-dibromodiamidosulphonatopla-

t inite , 8. 644 
dibromodiiodostannite, 7. 461 
dibromodinitritoplatinite, 8. 522 
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P o t a s s i u m d i b r o m o t e t r a n i t r i t o p l a t i n a t e , 8. 
624 

d i cadmiu ra su lpha t e , 4 . 638 
d ica lc ium c a d m i u m s u l p h a t e , 4- 640 

zinc s u l p h a t e , 4 . 64O 
d ich loroa lan inopla t in i t e , 16. 267 
d ich loroeupr i te , 3 . 163 
d i ch lo rod iamidosu lphona top la t in i t e . 8. 

644 
c%>-dichlorodiamidosulphonatoplat i-

i i i te, 8. 644 
£ ran«-d ich lo rod iamidosu lphona top la t i -

n i t e , 8. 645 
d ich lo rod in i t r i top la t in i t e , 8. 522 
d ich loroglyc inepla t in i te , 16. 267 
d i c h l o r o t e t r a b r o m o p l a t i n a t e , 16. 382 
dichloro t e t r a n i t r i t o p l a t i n a t e , 8. 524 
d i c h r o m a t e , 1 1 . 328 
d i d i c o v a n a d a t e , 9. 802 

h e x a h y d r a t e , 9. 802 
d i d y m i u m c h r o m a t e , 1 1 . 287 

su lph i t e , 10. 302 
diferr ide, 13 . 527 
d i f e r r i su lpha to te t r a su lph i t e , 10. 313 
d i f iuodi th ionate , 10. 599 
d i f luohexavanada te , 9. 802 
d i f luopen tach lorod i tha l l a te , 5 . 447 
di f luote l lura te , 1 1 . 108 
d i f l u o t e t r a v a n a d a t e , 9. 802 
d i h y d r a t e d p a l l a d o u s t e t r a n i t r i t e , 

514 
t e t r a n i t r i t o p l a t i n i t e , 8. 518 

8. 

d i h y d r o a n t i m o n a t e , 9. 447, 448 
d i h y d r o a r s e n a t e , 9. 154 
d i h y d r o a r s e n a t o m o l y b d a t e , 9. 206 
d i h y d r o a r s e n a t o t r i m o l y b d a t e , 9. 208 
d i h y d r o a r s e n i t o p e n t a m o l y b d a t e , 9.131 
d i h y d r o c h r o m i a r s e n a t e , 9. 205 

d o d e c a h y d r a t e , 9. 205 
h e p t a h y d r a t e , 9. 205 

d ihydrofe r r i a r sena te , 9. 227 
d ihydrohexas i l i ca t e , 6. 337 
dihydrohexasi i lph. i tosrnate , 10. 325 
d i h y d r o h y p o p h o s p h a t e , 8. 935 
d i h y d r o r n a n g a n i d i o r t h o p h o s p h a t e , 12. 

461 
d ihydro-oc tos i l i ca te , 6. 337 
d i h y d r o p h o s p h a t o h e m i p e n t a m o l y b -

d a t e , 1 1 . 668 
d i h y d r o p h o s p h a t o m o l y b d a t e , 1 1 . 670 
d i h y d r o p h o s p h i d e , 8. 834 

• d i h y d r o p h o s p h i t e , 8. 914 
d i h y d r o p y r o a n t i m o n a t e , 9. 449 
d i h y d r o p y r o p h o s p h a t e , 2 . 865 
d i h y d r o p y r o p h o s p h i t e , 8. 922 
d i h y d r o r t h o p h o s p h a t e , 2 . 858 
d i h y d r o t e t r a c h l o r o t e t r a s u l p h i t e , 10. 

325 
d ihyd ro t e t r a se l en i t ohexa v a n a d a t e , 10. 

835 
d ihydro te t r a s i l ioa te , 6. 337 
d ihydro t r i a lumino t r io r thos i l i ca t e , 6 . 

608 
d i h y d r o t r i o x y s u l p h a r s e n a t e , 9. 328 
d ihyd roxyd i iodo t r i a r s en i t e , 9. 257 
d i h y d r o x y l a m i n s u l f a t e , 8. 676 

— d i h y p o v a n a d a t o c t o v a n a d a t e , 9. 793 
d i h y p o v a n a d a t o v a n a d a t e , 9 . 793 
d i i m i d o m o n o s u l p h o n a t e , 8. 683 
di- iodate . 2 . 335 

P o t a s s i u m <rarw»-diiododiamidosulphonato-
d ip l a t i n i t e , 8. 645 

d i iodod in i t r i topa l l ad i t e , 15 . 681 
d i iodod in i t r i t op la t in i t e , 8 . 622 
d i m a g n e s i u m h y d r o d i a l u m i n o t r i o r t h o -

s i l icate , 6 . 608 
d i m a n g a n e s e oxyoctof luor ide , 12 . 347 
d imerour ic su lph ide , 4 . 966 
d imercu r ide , 4 . 1015 
d i m e t a p h o s p h a t o , 8. 985 
d i m o l y b d a t e , 1 1 . 581 
d i m o l y b d a t o t e t r a t u n g s t a t e , 1 1 . 796 
d i m o l y b d i t o m o l y b d a t e , 1 1 . 593 
d i n i t r a t o t e l l u r a t e , 1 1 . 119 
d in i t rosy l su lph ide , 8. 441 
d in i t rosy l su lph i t e , 8. 434 
d i n i t r o x y l t e t r a n i t r i t o p l a t i n i t e , 8. 518 
d iox ide , 2. 487 
d ioxyd i f luochromate , 1 1 . 365 
d i o x y d i s u l p h a r s e n a t e , 9. 329 
d i o x y d i s u l p h o m o l y b d a t e , 1 1 . 654 
d i o x y d i s u l p h o t u n g s t a t e , 1 1 . 860 
d i o x y e n n e a s u l p h o d i c u p r a t e , 3 . 229 
d i o x y t e t r a i o d o t r i c a r b o n a t o t e t r a p l u m -

b i t e , 7. 854 
d i o x y t e t r a m o l y b d a t e , 1 1 . 613 
d ioxy t r i f l uomolybda t e , 1 1 . 613 
d ipa l l ad i t e , 15 . 657 
d i p e r c h r o m a t o , 1 1 . 357 
d i p e r h y d r o x y c a r b o n a t e , 6. 85 
d i p e r m a n g a n i t e , 12. 275 
d i p e r m o l y b d a t e , 1 1 . 607 
d i p h o s p h a t e , 2 . 862 
d i p h o s p h a t o c t o d e c a v a n a d a t o e n n e a -

m o l y b d a t e , 9. 833 
d i p h o s p h a t o c t o v a n a d a t o t e t r a d e c a -

m o l y b d a t e , 9. 833 
d i p h o s p h a t o d e c a v a n a d a t o c t o d e c a -

m o l y b d a t e , 9. 833 
d i p h o s p h a t o d e c a v a n a d a t o h e n a r n o l y b -

d a t e , 9. 833 
d i p h o s p h a t o d e c a v a n a d a t o t r i d o c a -

m o l y b d a t e , 9. 833 
d i p h o s p h a t o d i v a n a d a t o h e p t a t u n g -

8tato, 9. 835 
d i p h o s p h a t o d o d e c a v a n a d a t o d o d e c a -

m o l y b d a t e , 9. 833 
d i p h o s p h a t o h e p t a d e c a v a n a d a t o e n n e a -

m o l y b d a t e , 9. 833 
d i p h o s p h a t o h e x a v a n a d a t open t a d e c a -

m o l y b d a t e , 9. 833 
d i p h o s p h a t o t e t r a d e c a v a n a d a t o h e n a -

m o l y b d a t e , 9. 833 
d i p h o s p h a t o t e t r a v a n a d a t o i c o s i m o l y b -

d a t e , 9. 832 
d ip la t in i c t r i a c o n t a t u n g s t a t e , 1 1 . 803 
d i p l u m b i d e , 7 . 608 
d i s e l e n i t o d o d e c a m o l y b d a t e , 10. 837 
d i s e l e n i t o p e n t a m o l y b d a t e , 10. 837 

_ d i h y d r a t e , 10. 837 
p e n t a h y d r a t e , 10. 837 

dis i l ica te , 6. 336 
d i h y d r a t e d , 6. 337 
h y d r a t e d , 6. 337 

d is i l icozi rconate , 6. 864 
d is i lver coba l t i c h e x a n i t r i t e , 7 . 504 

t r i h y d r o x y d i a m i d o p h o s p h a t e , 8 . 
704 

d i s o d i u m coba l t i c n i t r i t e , 8. 504 
d i s t a n n i d e , 7 . 346 

ohexasiilph.it


Potass ium disulphatoaluminate, 5. 343 
heptahydrate , 5. 352 
tetrahydrate, 5. 352 

disulphatoaurate, 8. 615 
disulphatobismuthite , 9. 701 
disulphatochroxniate, 11 . 454 
disulphatocuprate, 8. 257 
disulphatodipluinbite, 7. 82O 
disulphatoindate, 5. 405 
disulplxatoph.ospb.ate, 8. 948 
disulphatoplumbite, 7. 82O 
disulphatovanadite , 9. 820 
disulphide, 3 . 630, 632 
ci*-disulphitotetramminocobaltate, 10. 

317 
disulphohydroxyazotate , 8. 675 
dithioaurite, 3 . 612 
dithionate, 10. 584 
dithiophosphate, 8. 1068 
ditungstate , 11 . 809 

dihydrate, 11 . 809 
trihydrate, 11 . 809 

diuraxiate, 12. 66 
hexahydrate , 12. 66 
trihydrate, 12. 66 

diuranyl disulphite, 10. 308 
enneafluoride, 12. 79 
heptafluoride, 12. 79 
ort ho vanadate , 9. 788 
pentahypophosphite , 8. 889 
trisulphate, 12. 110 

divanadatodimolybdate , 9. 783 
divanadatododecamolybdate , 9. 783 
d ivanadatohexamolybdate , 9. 783 
divanadatophosphate , 9. 828 
divanadatotetratungstate , 9. 786 
divanadatotr imolybdate , 9. 783 
d ivanadium dihydroaluminotriortho-

sil icate, 6. 836 
divanadyl trisulphate, 9. 824 
divanadyldodecafluovanadate, 9. 801 

• divanadylhydrodecafluoride, 9. 799 
• divanadylpentafluoride, 9. 80O 

divanadyltrihydrohenanuoride, 9. 799 
• dizinc sulphate, 4. 637 

dodecaborate decahydrated, 5. 78 
dodecamercuride, 4. 1Ol4 
dodecatitanate, 7. 51 

enneahydrated, 7. 51 
dodecavanadatohexadecamolybdate , 

9. 783 
dodeciesmethylaminosexiesdimethyl-

aminochloroplatinate, 16. 323 
dotricontapermanganite, 12 . 276 
enneabromodiperrhodite, 15. 581 
enneabromothal late tr ihydrated, 5. 

452 
enneachlorodialuminate, 6. 322 
enneachlorodiantimonite , 9. 479 
enneaiododiantiraonite, 9. 502 
enneahydrododecaselenitohexavana-

date , 10. 835 
enneafiuoaluminate, 5. 307 
enneahydropentalanthanate , 5 . 628 
enneaiododibismuthite , 9. 677 
enneaiodothallate tr ihydrated, 5 . 461 
enneamercuride, 4. 1Ol4 
erbium sulphate , 5 . 704 
e thy l <x/?-dithiocarbonate, 6. 120 

a-thiocarbonate, 6. 120 

INDEX 701 
Potass ium ethylaminetrichloroplatinite, 16. 

271 
ethylenetriehloroplatinite, 16. 272 

monohydrate , 16. 272 
e thy lxanthate , 6. 119 
ferrate, 18. 93O 
ferric a lum, 14. 339 

amminochlorides, 14. 103 
arsenate, 9. 227 
bromide, 14. 124 
chromate, 11 . 309, 310 
decatungstate , 11 . 832 
difluotrichloride, 14. 77 
dihydrodisulphate, 14. 340 
dimetasi l icate, 6. 914, 919 
dioxydihydrotrisulphite, 10. 312 
dioxydodecasulphate , 14. 341 

decahydrate, 14. 342 
pentahydrate , 14. 342 
trihydrate, 14. 342 

dioxytrisulphite, 10. 312 
dioxyundecieschromate, 11 . 3IO 
disulphate, 14. 339 

— dihydrate, 14. 340 
dodecahydrate , 14. 339 
tetrahydrate , 14. 34O 

dodocamolybdate , 11 . 603 
dodecatungstate , 11 . 832 
enneadecaoxybischromate , 11 . 

3IO 
enneaoxyquaterchromate , 11.31O 
hoptasulphato, 14. 339 
hexafluoride, 14. 8 
hydrophosphite , 8. 920 
hydroxytetrasulphate , 14. 343 
metasi l icate hydrated, 6. 92O 
nitrate, 14. 387 
oxysept ieschromato, 11 . 3IO 
pentchloride, 14. 102 

— — pentadecoxydecieschromate , 11 . 
31O 

pentoxydocieschromate , 11 . 310 
phosphate , 14. 4IO 

. pyroarsenate, 9. 227 
selenatosulphate, 10- 930 
sulphatoselenate, 10. 93O 
sulphide, 14. 182 
triorthoarsenate, 9. 227 
tr ioxynovieschromate, 11 . 310 

decahydrate, 11. 310 
hexahydrate , 11 . 310 

trioxysexiesehrornato, 11. 310 
. trisulphate, 14. 339, 344 

t ungate, to, 11. 801 
ferrite, 13. 908 
ferrisulphatodisulphite, 10. 313 
ferrisulphatosulphite, 10. 312 
ferrodinitrosylsulphide, 8. 442 
ferroheptanitrosylsulphide, 8. 440 
ferronitrosylthiosulphate, 8. 442 
ferrosio bromide, 14. 126 

sulphite, 10. 312 
ferrous carbonate, 14. 369 

cobaltous sulphate, 14. 783 
— nickelous sulphate, 15. 477 

orthosulphoantimonite, 9. 553 
persulphate, 10. 48O 
selenate, 10. 881 

— dihydrate, 10. 881 
hexahydrate , 10. 881 

disulplxatoph.ospb.ate


702 GENERAL INDEX 

Potass ium ferrous selenatoselenate, 10. 930 
sulphate, 14. 290 

dihydrate, 14. 291 
hexahydrate, 14. 290 
tetrahydrato, 14. 291 

sulphatoselenate, 10. 930 
sulphide, 14. 166 
tetrachloride, 14- 32 

dihydrate, 14. 32 
morxohydrate, 14. 32 

tetrachloride, 14. 3 
trichloride, 14. 32 
trifluoride, 14. 3 

fluobismuthate, 9. 66O 
fluobismuthite, 9. 659 
nuoborate, 5. 126 
fluochromate, 11. 365 
fluodidymates, 5. 638 
fluodivanadate, 9. 802 

• fluogermanate, 7. 269 
fluoiridate, 15. 757 
fluomanganite, 12. 347 
fluopalladito, 15. 658 
fluoperborate, 5. 129 
fluoplatinate, 16. 250 
fluoplumbite, 7. 704 
fluoride, 2. 512 ; 11. 368 
fluorometaphosphate, 2. 867 
fluorophosphate, 2. 85O 
fluorosulphate, 2% 691 
fluoscandate, 5. 4*89 
fluosilicate, 6. 947 
fluostannate, 7. 423 

a-salt, 7. 423 
£-saIt, 7. 423 

fluostannite, 7. 423 
fluosulphonate, 10. 685 
fluotetravanadate, 9. 802 
fluotitanate, 7. 71 

hydrated, 7. 71 
fluozirconate, 7. 14O 
gadolinium, chromat.es, 11 . 288 
germanium sulphate, 7. 269 
gmelinite, 6. 735 
gold amidosulphonate, 8. 642 

• harraotome, 6. 767 
hemicosihydrodecasolenitohexavana-

dato, 10. 835 
hemienneamercuride, 4. 1015 
hemirnercuride, 4. 1015 
hemipentaphosphide, 8. 835 
hemiplumbide, 7. 608 
hemistannide, 7. 346 
hemithallide, 5. 426 
hemitritelluride, 11. 41 
henachlorodihypoantimonate, 9. 485 
henadocamercuride, 4. 1014 
heptabismuthite homihydriodido, 9. 

677 
heptabromoaluminate, 5. 326 
heptadecahydroctoselenitohexa vana

date , 10. 835 
heptaennitabismuthide, 9. 635 
heptafluoantimonate, 9. 468 
heptafluoarsenate, 9. 236 

• heptafluocolumbate, 9. 872 
heptafluodithallate, 5. 437 
heptafluotantalate, 9. 916 
heptailuozirconate, 7. 141 
heptahydrododecamolybdate , 11. 596 

Potass ium heptahydrotriphosphite, 8. 914 
heptaiodobismuthite , 9. 677 
heptaiododibismuthite , 9. 677 
heptaiodoplumbite , 7. 774 
heptamercuride, 4 . 1015 
heptanhydrosulphatosulphate, 10. 345 
heptavanadatododecavanadatotetra-

cosiphosphate, 9. 826 
—i hepteroctodecavanadate, 9. 765 

heptoxyenneasulphotatramolybdate , 
11. 655 

heulendite, 6. 767 
hexaborate, 5. 78 
hexabromoiridate, 15. 777 
hexabromoselenate, 10. 901 
hexabromo tellurite, 11 . 104 
hexachloroaluminate, 5. 322 
hexachloroantimonite, 9. 48O 
hexachlorobismuthite, 9. 677 
hexachlorohypoantimonate , 9. 485 
hexachloroindate dehydrated, 5. 400, 

402 
hexachloropalladite, 15. 669 
hexachloroperrhodite, 15. 578 

hexahydrate , 15. 578 
trihydrate, 15. 578 

hexachloroperruthenite, 15. 531 
hexachloroplat in atohy poant im onate, 

9. 485 
hexachlorostannatohypoantimonate , 

9. 485 
hexachlorostannite, 7. 433 
hexachlorotellurite, 11 . 102 

~ —_ hexachlorothallate dehydrated, 5. 445 
hexachlorotribromodiantimonite, 9. 

511 
hexadecabromoplumbite , 7. 751 

• hexadecabromotriantimonite , 9. 496 
hexadecachlorotriantimonite, 9. 480 
hexadecantimonite , 9. 431 
hexadecapermanganite , 12. 276 
hexafluoaluminate, 5. 307 
hexafluoantimonate, 9. 468 
hexafluoarsenate, 9. 236 
hexafluoforrate, 14. 8 
hexafluohafmate, 7. 171 
hexahydroarsenatoc todecamolybdate , 

9. 211 
hexahydroarsonatohemipen tamolyb -

date , 9. 207 
hexahydrotetraselenitohexa vanadate , 

10. 835 
hexahydroxydiiodotriarsenite , 9. 257 
hexahydroxydisulphatoaluminate , 5 . 

353 
hexahydroxydisulphatoindate , 5. 405 
hexahydroxyplat inate , 7. 409 ; 16. 246 
hexahypovanadatododecavanadato-

tetracosiphosphate, 9. 826 
hexaiodobismuthite , 9. 677 
hexaiodostannite , 7. 460 

enneahydrated, 7. 46O 
— hexaiodotellurite, 11 . 106 
— hexamercuride, 4. 1015 
— hexamidoatannate, 8. 265 
— hexanitritobismuthite, 8. 499 
— hexaphosphatoctovanadatoctodeca-

tungstate , 9. 835 
— hexarhodite, 15. 571 
— hexarsenite, 9. 120 

chromat.es


Potass ium hexaselenitoheptadecamoly b -
date, 10. 836 

hexasil icate, 6. 328 
hexasulphide, 2. 630, 64O 
hexatellurite, 11. 79 
hexathionate , 10. 628 
hexat i tanate , 7. 51 
hexatungstate , 11 . 829 
hexauranate, 12. 68 

decahydrate, 12. 68 
hexahydrate , 12. 68 

hexavanadatododecatungstate , 9. 786 
hexavanadatoicos imolybdate , 9. 783 
hexavanadatotetraraolybdate , 9. 782 
hexavanadyl tetrasulphite, 10. 305 
hexoxypentafluocolurnbate, 9. 873 
history, 2. 421 
l iydrazinodisulphonate, 8. 682 
hydrazinornonosulphonate, 8. 683 
hydride, 2 . 481 
hydroaraenate, 9. 154 
hydroarsenatodimolybdate , 9. 206 

hemiheptahydrate , 9. 206 
hydroarsenatoctomolybdate , 9. 209 
hydrobromide, 2. 587 
hydrocarbonate, 2 . 763, 774, 778 
hydrochloroplatinito, 16. 285 
hydrochlorosulphitosmate, 15. 726 
hydrochlorotetranitritoplatinite, 8. 521 
hydroctofluoplumbate, 7. 705 
hydrodifluodiselenate, 10. 903 
hydrodiiodotrichlorostannito, 7. 461 
hydrodioxydist i lphoantimomte, 9. 578 
hydrodiphosphatotel lurate, 11 . 120 

heptadecahydrate , 11 . 12O 
tetrahydrate, 11 . 120 

- hydrodisil icate, 6. 336 
hydroheptafluotantalate, 9. 916 
hydrohypophosphato, 8. 935 
hydroinetasulphotetrantimonite , 9.535 
hydroraonamidophosphate, 8. 706 
hydronitrate, 2. 821 
hvdro-orthopbosphate : secondary, 2 . 

~851 
hydro-oxypentaf luocolumbate, 9. 874 
hydropentasulphatocolumbate , 9. 882 
l iydropermonosulphomolybdate , 11 . 

670 
hydrophosphatodimolybdate , 11 . 670 
hydroplumbito, 7. 666 

• — hydropyrosulphate, 10. 446 
hydropyrotellurate, 11 . 91 
hydropyrotellurite, 11 . 79 
hydroselenate, 10. 858 
hydroselenatouranate, 10. 877 
hydroselenide, 10. 768 
hydroselenite , 10. 822 
hydroselenophosphite, 10. 931 
hydrostannite , 7. 391 
hydrosulphatarsenate, 9. 334 
hydrosulphate : hydrated, 2 . 682 
hydrosulphates , 2 . 677, 678, 679, 682 
hydrosulphide, 2. 641 
hydrosulphite , 10. 268 
hydrosulphitochlorosmate, 15. 7J9 
hydrosulphoplatinite , 16. 395 
hydrotel lurate, 11 . 91 
hydrotetramidophosphate , 8. 716 
hydro tetraselenitohexavanadate , 10. 

835 

INDEX 703 
Potassium, hydrotetroxytrisulphodi-

molybdate , 11 . 655 
hydrotrifluothallite, 5 . 437 
hydrotriiodotrichlorostannite, 7. 461 
hydrotrioxysulpharsenate , 9. 328 
hydroxide , 1. 521 ; 2. 495 

and hydrogen, 1. 303 
properties, 2 . 500 
purification, 2 . 499 
uses , 2. 509 

hydroxychlororuthenate , 15 . 531 
hydroxy lamine hydrouranate , 12 . 62 

hypophosphite , 8. 882 
paramolybdate , 11 . 552 

hydroxylamineisodisulphonato, 8. 674 
hydroxylaminopentahydromolybdate , 

11 . 552 
hydroxynitri lodisulphonate, 8. 675 
hydroxynitr i lomonosulphonato, 8. 671 
hydroxypentabromoruthenate , 15. 538 
hydroxypentachloroplat inato, 16. 335 
hydroxypentachlororuthenate , 15. 536 
hydroxypentachlorosmate , 15. 72O 
hydroxyperosmate , 15. 713 
hydroxyperoxylamidosulphonate , 8. 

686 
hydroxytetrasulphatocuprate , 3 . 259 
hyperditungstate , 11. 836 
hyperiridite, 15. 756 
hyperoxypert i tanate , 7. 65 
hypertungstate , 11 . 836 

— hypoant imonate , 9. 437 
-—— hypoborate , 5. 38, 12O 
-—-— hypobromite , 2. 269 

hypoiodite , 2 . 269 
hypomolybdatomolybdate , 11. 604 
hypomolybditoperitarnolybdato, 1 1 . 

593 
- — hyponitrite , 8. 411 

hyponitritosulphate, 8. 688 
hypophosphate , 8. 935 
hypophosphite , 8. 882 
hypophosphitomolybdate , 8. 888 
hypophosphitotungstate , 8. 888 
hyporuthenite , 15. 517 
hyposmato , 15. 728 
hyposulphite , 10. 182 
hypovanadato-vanadatotungstate , 9. 

793 
hypovanadous sulphate, 9. 818 
icosihydrodecaselenitohexavanadate, 

10. 835 
imidomolybdate , 8. 267 
imidomonosulphonate , 8. 647 
imidosulphinite, 8. 646 
iodate, 2 . 332 

hydrated, 2. 335 
iodatophosphate, 2 . 851 
iodatosulphate, 2. 691 
iodide, 2 . 596 ; 11. 368 

impurities, 2. 598 
properties, chemical, 2. 605 

physical , 2. 598 
X-radiogram, 1. 638 

— iodoarsenite, 9. 256 
— iodoaurate, 3. 6IO 
— iodobisarsenite, 9. 256 
— iodochromate, 11. 429 
— iodoiridate, 15. 779 
— iodopalladite, 15. 681 
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Potass ium iodoperiridite, 15. 778 
iodoplatinate, 15. 390 
iodoplatinite, 16. 386 
iodosmate, 15. 725 
iodosmite, 15. 724 
iodostannate, 7. 463 
iodosulphate, 2. 691 
iodosulphonate, 10. 689 
iridate, 15. 756 
iridic chloronitrite, 8. 514 

hexanitrite, 8. 514 
iridite, 15. 753 
iridium chlorotrisulphite, 10. 324 

disulphate, 15. 785, 786 
pentachlorodisulphite, 10. 324 
sulphide, 15. 783 
tetraehlorotrisulphite, 10. 324 
trisulphite, 10. 324 

iridous sulphite, 10. 323 
iron antimonide, 9. 413 

diselenide, 10. 800 
lead nitrite, 8. 5Ol 

Potass ium luteodivanadatophosphate , 9. 
828 

magnes ium alloys, 4. 666 
arsenate, 9. 179 

heptahydrate , 9. 179 
monohydrate , 9. 179 

bromide, 4. 314 
calcium sulphates , 4. 344, 345 
carbonate, 4. 368, 369 
chloride, 4. 307 
chlorosulphate, 4. 343 
chromate, 11 . 276 

dihydrate, 11 . 276 
hexahydrate , 11 . 276 

isopropylstannonate, 7. 410 
isotetrahydroborododecatungstate, 5 . 

HO 
lanthanum carbonate, 5. 665 

(di)hexasulphate, 5. 658 
(di)octosulphate, 5. 658 

- heptachrornate, 11. 287 
nitrate, 5. 67O 
orthophosphate, 5. 675 
selenate, 10. 872 
sulphate, 5. 658 
sulphite, 10. 302 

• tetrachromate, 11. 287 
lead arsenate, 9. 195 

chromate, 11. 304 
cobaltic nitrite, 8. 505, 506 
dimetaphosphate, 7. 881 

— dinitritodinitrate, 7. 872 
dioxychromate, 11. 304 

8. 

heptanitrite, 8. 498 
heptapyrophosphate, 7. 880 
hydroxynitri lodisulphonate, 

678 
molybdato, 11. 569 
nickel nitrite, 8. 512 

• nitrilotrisulphonate, 8. 669 
octonitrilotetranitrate, 7. 872 ; 8. 

498 
orthophosphate, 7- 876 

• orthosulphoantimonite, 9. 549, 
552 

pyrophosphate, 7. 880 
tetranitrite, 8. 498 
trithiosulphate, 10. 552 

l i thium alloys, 2. 48O 
carbonate, 2. 748, 768 
chromate, 11. 257 
hydrotrialuminotriorthosilicate, 

6. 608 
hexanuotetraluminotrimesosil i-

cate, 6. 608 
molybdato , 11. 558 
sil icate, 6. 337 

— sulphate, 2. 687 
sulphatochrornate, 11 . 244 
sulphite, 10. 260 
tungstate , 11 . 781 

luteodivanodatodiphosphate, 9. 828 

cobaltous sulphate , 14. 782 
dihydrotriorthoarsenate, 9. 179 
dimetaphosphate , 4 . 395 
disulphatochromate, 11». 465 

- ferrous sulphate, 14. 297 
- fluoride, 4. 297 
- fluosilicates, 6. 953 
• hexadecaborate, enneahydrated, 

5. 99 
hexarsenate, 9. 179 
hydrocarbonate, 4. 367 
hydrodiorthoarsenate, 9. 179 

dihydrate, 9. 179 
• pentadecahydrate , 9. 179 
pentahydrate , 9. 179 
tetrahydrate, 9. 179 

hydrophosphate , 4. 384 
hydrosulphate, 4. 342 
iodide, 4. 317 
manganous sulphates , 12. 423 
metasi l icate, 6. 407 
molybdate , 11 . 562 
nickelous sulphate, 15. 475 
nitrite, 8. 489 
nitrosylcyanide, 8. 427 
orthopertantalate, 9. 914 
para tungstate , 11 . 818 
perorthocolumbato, 9. 870 
persulphate, 10. 479 
phosphate , 4 . 383, 384 
selenate, 10. 864 

hexahydrate , 10. 864 
tetrahydrate , 10. 864 

sulphates , 4. 338, 339, 340 
thiosulphate, 10. 545 
trisilicate, 6. 408 
tungstate , 11 . 788 
zinc sulphate, 4. 641 

manganate , 12. 283 
manganatoperiodate , 2 . 416 
manganatopermanganate , 12. 331 
manganese arsenate, 9. 221 

diamminoamide, 8. 272 
dodecachloride, 12. 379 
hexachloride, 12. 38O 
hexanuoride, 12. 347 
octofluoride, 12. 347 
orthosulphoantimonite , 9. 553 
oxytetrafluoride, 12 . 347 
penterotetradecavanadate , 9. 791 
selenatosulphate, 10. 730 
selenide, 10. 799 
sulphatoselenate, 10. 930 
tetrahydrodihypophosphate , 8. 

939 
tr iter odecavanadate , 9. 790 



P o t a s s i u m m a n g a n e s e t r i t e r o d e c a v a n a d a t e 
h e x a d e c a h y d r a t e , 9. 79O 

p e n t a d e c a h y d r a t e , 9. 79O 
m a n g a n i c a l u m , 12. 43O 

t e t r a c o s i h y d r a t e , 12 . 43O 
d o d e c a m o l y b d a t e , 1 1 . 602 
hen icos i su lpha te , 12 . 431 
m o l y b d a t e , 1 1 . 572 

• p e n t a c h l o r i d e , 12 . 379 
pen ta f luor ide , 12 . 345 
p y r o p h o s p h a t e , 12. 462 

p e n t a h y d r a t e , 12. 463 
t r i h y d r a t e , 12. 463 

s e l e n a t o s u l p h a t e , 10. 930 
- s e l en ium a l u m , 10. 88O 
s u l p h a t o s e l e n a t e , 10. 93O 
t e t r a s e l e n a t e , 10 . 88O 
t e t r a s u l p h a t e , 12. 43O 
t r i d e o a m o l y b d a t e , 1 1 . 602 

m a n g a n o u s b i c h r o m a t e , 1 1 . 309 
b r o m i d e , 12. 383 

— c a r b o n a t e , 12. 439 
__ c o b a l t o u s s u l p h a t e , 14-. 783 

d i m e t a p h o s p h a t e , 12. 458 
d i s u l p h a t e , 12. 418 

d i h y d r a t o , 12 . 418 
h e x a h y d r a t e , 12. 419 

___ t e t r a h y d r a t e , 12. 419 
fer rous s u l p h a t e , 14. 3Ol 
fluoride, 12 . 343 
hexach lo r ide , 12. 367 
h e x a m m i n o t r i c h l o r i d e , 12 . 366 
n icke lous s u l p h a t e , 15 . 477 
o x y t r i s u l p h a t e , 12. 42O 

• para . tungsta . te , 1 1 . 82O 
p e r m a n g a n i t o m o l y b d a t e , 1 1 . 573 
p h o s p h a t e , 12. 454 
p h o s p h a t o h e m i p e n t a m o l y b d a t e , 

1 1 . 669 
p y r o p h o s p h a t e , 12. 457 

o c t o h y d r a t o , 12. 457 
se l ena t e , 10. 878 

h e x a h y d r a t e , 10. 879 
s u l p h i t e , 10*. 311 
t e t r a c h l o r i d e , 12. 367 
t e t r a s u l p h i d e , 12 . 397 
t r i ch lo r ide , 12. 366 

d i h y d r a t e d , 12 . 366 
t r i h y d r o d i p h o s p h a t e , 12 . 454 

— t r i p y r o p h o s p h a t e , 12 . 457 
t r i s u l p h a t e , 12. 42O 
t r i su lph ido , 12. 397 
t r i s u l p h i t e , 10 . 311 

m e p h i t e , 6. 2 
m e r c u r a m m o n i u m h y d r o x y s u l p h o n a t e , 

8. 643 
m e r c u r i a t e , 4 . 779 
m e r c u r i a a m i d o s u l p h o n a t e , 8. 643 

b r o m o s u l p h i t e , 10. 300 
c a r b o n a t e , 4 . 982 
oh lo rosu lph i t e , 10 . 300 
c h r o m a t e , 1 1 . 284 
c o b a l t n i t r i t e , 8. 505 
d ib romod ich lo r ide , 4 . 892 
h e x a t h i o s u l p h a t e , 10. 548 
h y d r o a m i d o s u l p h o n a t e , 8. 644 
n icke l n i t r i t e , 8. 512 
o c t o t h i o s u l p h a t e , 10. 548 
o x y d i s u l p h i t e , 10. 296 

monohydrate , 10. 296 
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p e n t a n i t r i t e , 8. 494 
p h o s p h a t o h e n a t u n g s t a t e , 1 1 . 868 
s u l p h i d e , 4 . 956 

h e p t a h y d r a t e d , 4 . 956 
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m o n o h y d r a t e , 10 . 296 

t e t r a b r o m i d e , 4 . 892 
t e t r a i o d i d e , 4 . 931 
t e t r a n i t r i t e , 8. 494 
t e t r a t h i o s u l p h a t e , 10. 548 
t r i b r o m i d e , 4 . 892 

-hydra tod , 4 . 892 
t r i iod ide , 4 . 929 

h y d r a t e d , 4 . 930 
t r i n i t r i t e , 8. 494 

m e r c u r o u s c h r o m a t e , 1 1 . 282 
m e s o d i s t a n n a t e , 7. 417 
m e t a b o r a t e , 5 . 77 
m e t a b r o m o a n t i m o n a t o , 9. 497 
m e t a c h l o r o a n t i m o n a t o , 9. 491 
m e t a c h r o m i t e , 1 1 . 197 
m e t a c o l u m b a t e , 9. 863 
m e t a n t i m o n a t o , 9. 451 
m e t a p h o s p h a t o , 2 . 867 
m o t a p h o s p h a t o m e t a b o r a t e , 5 . 79 
m e t a p l u m b a t e , 7. 695 
m e t a r s e n i t e , 9. 119 
m e t a s e l e n o a r s e n a t e , 10. 874 
me ta s i l i c a t e , 6. 333 

d i h y d r a t e d , 6. 334 
h e m i h y d r a t e d , 6. 333 
m o n o h y d r a t e d , 6. 334 
t e t r a h y d r a t e d , 6. 334 

m e t a s u l f a z a t e , 8. 675 
m e t a s u l p h a r s o n a t e , 9. 317 
m e t a s u l p h a r s e n a t o s u l p h o m o l y b d a t e , 

9. 322 
m o t a s u l p h a r s e n a t o x y m o l y b d a t o , 9. 

331 
m e t a s u l p h a r s o n i t o , 9. 29O 
m e t a s u l p h a z i l a t e , 8. 68O 
m e t a s u l p h o a n t i m o n i t e , 9. 534 
m e t a s u l p h o b i s m u t h i t e , 9. 689 
m e t a s u l p h o t e t r a n t i m o n i t e , 9. 535 
m e t a s u l p h o t e t r a r s e n i t e , 9. 291 

- — m e t a s u l p h o t r i a r s e n i t e , 9. 291 
m e t a t a n t a l a t e , 9. 901 
m e t a t e t r a r s e n i t e , 9. 119 
m e t a t i t a n a to , 7 . 5O 

t e t r a h y d r a t e d , 7 . 51 
m e t a t u n g s t a t e , 1 1 . 824 

o c t o h y d r a t e , 1 1 . 824 
p e n t a h y d r a t e , 1 1 . 824 

m e t a v a n a d a t e , 9. 764 
h e p t a h y d r a t e , 9. 765 

m e t h y l s t a n n o n a t e , 7. 4IO 
m o l y b d a t e , 1 1 . 556 

t e t r i t a t r i h y d r a t e , 1 1 . 556 
m o l y b d a t o d e c a t u n g s t a t e , 1 1 . 796 
m o l y b d a t o p e n t a t u n g s t a t e , 1 1 . 796 
m o l y b d a t o s u l p h a t e , 1 1 . 658 
m o l y b d a t o t e t r a t u n g s t a t e , 1 1 . 796 
m o l y b d a t o t r i s u l p h a t e , 1 1 . 658 
m o l y b d a t o t r i t u n g s t a t e , 1 1 . 596 
m o l y b d e n u m dichlor ide , 1 1 . 628 

. d i o x y t e t r a c h l o r i d e , 1 1 . 632 
d i o x y t r ich lor ide , 1 1 . 632 
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P o t a s s i u m m o l y b d e n u m enneaf luor ide , 1 1 . 
610 

• h e x a b r o m i d e , 1 1 . 635 
hexach lo r i de , 1 1 . 621 

d i h y d r a t e , 1 1 . 622 
p e n t a b r o m i d o , 1 1 . 635 
p e n t a c h l o r i d e , 1 1 . 622 
t e t r a c h l o r o t e t r a b r o m i d e , 1 1 . 640 
t e t r a c h l o r o t e t r a i o d i d e , 1 1 . 640 
t e t ra f luor ide , 1 1 . 6IO 
t r i o x y t e t r a d e c a f l u o r i d e , 1 1 . 611 

m o l y b d e n y l p e n t a b r o m i d e , 1 1 . 637 
. p e n t a c h l o r i d e , 1 1 . 63O 

t e t r a b r o m i d e , 1 1 . 638 
m o l y b d o s i c s u l p h a t e , 1 1 . 657 

.„ m o l y b d o u s h e p t a c h l o r i d e , 1 1 . 619 
__ _ „ oc toch lor ido , 1 1 . 618 

— m o n a m i d o d i p h o s p h a t e , 8. 71O 
m o n a m i d o p h o s p h a t e , 8. 706 
m o n o b i s m u t h i d e , 9. 635 
m o n o f l u o t r i h y d r o r t h o p h o s p h a t e , 8.998 
m o n o m e r c u r i d e , 4 . 1015 
m o n o p e r m o l y b d a t e , 1 1 . 607 
m o n o s e l e n o t h i o s u l p h a t e , 10. 925 
m o n o s e l o n o t r i t h i o n a t e , 10. 927 

-— - m o n o s t a n n i d e , 7. 345 
m o n o s u l p h i d e , 2. 622 

h y d r a t e d , 2. 624 
__ — . p r o p e r t i e s , chemica l , 2 . 627 

p h y s i c a l , 2 . 624 
m o n o t h i o p h o s p h a t e , 8. 1060 
m o n o x i d e , 2 . 485 
n e o d y m i u m c a r b o n a t e , 5. 666 

c h r o m a t e , 1 1 . 287 
nickel a q u o q u i n q u i e s p y r i d i n o s u l p h a t e , 

1 5 . 465 
— az ide , 8. 355 

c a d m i u m n i t r i t e , 8. 512 
c a r b o n a t e , 1 5 . 486 
c h r o m a t o , 1 1 . 313 

d i h y d r a t e , 1 1 . 313 
h e x a h y d r a t e , 1 1 . 313 

1 1 . 

— d e c a s u l p h i d e , 15 . 443 
d o u t e r o d e c a v a n a d a t e , 9. 792 
d i h y d r o p h o s p h a t o h o m i p e n t a -

m o l y b d a t e , 1 1 . 67O 
d i m e t a p h o s p h a t e , 15 . 496 
d i m o l y b d a t o t e t r a t u n g s t a t e , 

796 
— — d i s u l p h a t e , 15 . 469 

— fiuozirconate, 7 . 142 
_ h e x a n i t r i t e , 8. 511 

h y d r o e a r b o n a t e , 15 . 486 
h y p o p h o s p h a t e , 8. 940 
n i t r i t o b i s m u t h i t e , 8. 512 
n i t ro sy l t h io s i i l pha t e , 10 . 558 
o r t h o p h o s p h a t e , 1 5 . 495 
o r t h o s u l p h o a n t i m o n i t e , 9. 555 

— p e n t e r o h e p t a d e c a v a n a d a t e , 9 .792 
p e r s u l p h a t e , 10. 481 
p h o s p h a t o h e m i p e n t a m o l y b d a t e , 

1 1 . 67O 
p h o s p h i t e , 8. 92O 

— se lena te , 10. 888 
s e l e n a t o s u l p h a t e , 10. 930 
su lpha to f luobe ry l l a t e , 1 5 . 478 
s u l p h a t o s e l e n a t e , 10. 930 
t e t r a f luor ide , 15 . 405 
t e t r a s u l p h i d e , 1 5 . 443 
t r i ch lo r ide , 15 . 419 

P o t a s s i u m n icke l t r i f luor ide , 1 5 . 405 
t r i s u l p h a t e , 1 5 . 470 
t r i t e r o d e c a v a n a d a t e , 9 . 792 

n i c k e l a t e , 1 5 . 4Ol 
nickeloxis h e x a d e c a m o l y b d a t e , 1 1 . 604 

pe rn i cke l i t e , 1 5 . 396 
n i t r a t e , 2 . 802 ; 18 . 615 

h y d r o g e n , 1. 303 
n i t r a t e s , p r o p e r t i e s , chemica l , 2 . 820 

p h y s i c a l , 2 . 808 
n i t r a t o a u r a t e , 8. 616 
n i t r a t o p l u m b i t e , 7 . 865 
n i t r a to s i l i c a t e , 6. 345 
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n i t r i l o m o l y b d a t e , 8. 267 
n i t r i l o t r i s u l p h o n a t e , 8. 681 

„ n i t r i t e , 8 . 473 
— h e m i h y d r a t e d , 8. 474 
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n i t r i t o p l a t i n i t e , 8. 518 
n i t r i t o t r i c h r o m a t e , 1 1 . 476 
n i t r o d i c h r o m a t e , 8. 546 
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-— n i t r o s y l b r o m o p e r r u t h e n i t e , 15 . 537—8 
n i t r o s y l b r o m o r u t h e n a t e , 15 . 537 

- n i t r o s y l b r o m o s m a t e , 15 . 723 
n i t r o s y l c h l o r o p e r r u t h e n i t e , 15 . 532 

d i h y d r a t e , 15 . 532 
• n i t r o s y l c h l o r o r u t h e n a t e , 1 5 . 536 

d i h y d r a t e , 15 . 537 
n i t r o s y l i o d o r u t h e n a t e , 15 . 539 
n i t r o s y l i o d o s m a t e , 15 . 725 
n i t r o x y l d i c h r o m a t e , 8. 546 
n i t r o x y l d i s u l p h o n a t e , 8. 684 
n i t r o x y l s u l p h a t e , 10. 345 
n i t r o x y l s u l p h o n a t e , 8. 699 
occur rence , 2 . 423 
o c t o b o r a t e , 5 . 78 

~ o c t o b r o m o d i p l u m b i t e , 7 . 752 
o c t o b r o m o t r i p l u m b i t e , 7. 751 
o c t o d e c a m e r c u r i d e , 4 . 1014, 1015 
oc to fLuodecavanada te , 9. 802 
o c t o f l u o d i v a n a d a t e , 9. 802 
o c t o m o l y b d a t o , 1 1 . 596 
o c t o p e r m a n g a n i t e , 12 . 276 
o c t o s u l p h a t e , 10. 447 
o c t o t u n g s t a t e , 1 1 . 830 
o r t h o a r s e n a t e , 9. 154 

—• o r t h o a r s e n i t e , 9. 117 
o r t h o c h r o m i t e , 1 1 . 197 
o r t h o c o l u m b a t e , 9. 863 
o r t h o c t o v a n a d a t e , 9. 765 
o r t h o d o d e c a c o l u m b a t e , 9. 865 
o r t h o h e x a c o l u m b a t e , 9. 864 
o r t h o h e x a t a n t a l a t e , 9. 902 
o r t h o p e r t a n t a l a t e , 9. 914 

h e m i h y d r a t e , 9. 914 
o r t h o p h o s p h a t e : n o r m a l , 2 . 847 

p r o p e r t i e s , c h e m i c a l , 2 . 849 
phys ica l* 2 . 848 

o r t h o s e l e n o a n t i m o n i t e , i 0 . 834 
o r t h o s u l p h a r s e n a t e , 9. 316 
o r t h o s u l p h a r s e n i t e , 9 . 290 
o r t h o s u l p h o a n t i m o n a t e , 9 . 672 

enneahydrate , 9. 572 



GENERAL. 
P o t a s s i u m orthosulphoant imonate hemi-

enneahydrate , 9. 572 
hexahydrate , 9. 572 
pentahydrate , 9. 572 
tr ihydrate , 9. 572 

orthosulphoant imonite , 9. 534 
orthosulphocolumbate , 9. 881 
orthosulphodimolybdate , 11 . 652 
orthosulphotetrarsenite , 9. 291 
orthosulphovanadate , 9. 817 
orthotetracolumbate , 9. 684 
orthovanadate, 9. 764 

hexahydrate , 9- 764 
osmate , 15 . 706 
osmiamate , 15. 727 
osmie decasulphide, 10. 324 

tetradecasulphide, 10. 325 
osraiouB dihydropentasulphi te , 10. 324 
o s m i u m disulphite , 10. 324 

dodecachloride, 15. 720 
o s m y l bromide, 15. 724 

chloride, 15. 721 
dihydrate , 15. 721 

nitrite , 15. 729 
oxydichlorido, 15. 721 
oxyni tr i te , 15. 729 

oxalatodini tr i toplat inate , 8. 514 
oxalatotr iamminochromate , 11 . 409 
oximidosulphonato , 8. 695 
oxychloroperruthenite , 15. 524 
oxydihydrophosphide , 8. 833 
oxydi iodocarbonatoplumbito , 7. 854 

dihydrate , 7. 854 
- — oxydi iodohexadecaant imoni te , 9. 508 

oxydodecaf luodiarsenate , 9. 237 
oxyf luoperplumbate , 7. 705 
oxyf luopert i tanate , 7. 69 
oxyhexaf luocolumbate , 9. 873 

• oxyhoxafluoride, 9. 679 
oxyhexaf luotanta late , 9. 918 
oxyhexaf luotetratantalato , 9. 918 
oxyhoxanitrifcoplatinite, 8. iylfi 
o x y hexasulphopyro vanadate , 9. 817 
oxyhydroheptaf luotanta late , 9. 918 
oxyhydrototraphosphide , 8. 833 
oxy iodoant imoni te , 9. 425, 585 
oxyni trosotetrasulphi te , 10. 326 
oxyoetoni tr i totr iplat in i te , 8. 514 
oxyor thovanadate , 9. 764 
oxypentachlorotungst i te , 11 . 849 
oxypentaf luocolumbate , 9. 873 

monohydrate , 9. 873 
oxypentaf luomolybdate , 11 . 611 , 612 
oxyphospha to s ta nna te , 7. 4 8 2 
oxyphosphatot i ranate , 7. 96 
oxysul fazot inate , 8. 685 
oxyte trabromide , 1 1 . 638 
oxytetraf luoarsenate , 9. 237 
oxytr i se lenophosphate , 10. 932 
oxytr isulpharsenate , 9. 330 
oxytr i su lphotungstate , 1 1 . 860 
ozonate , 1. 908 
pal ladic hexanitr i te , 8. 614 
pal ladous iodonitrite , 8. 514 

oxalatonitr i te , 8. 514 
tetranitrite , 8. 514 

paramolybdate , 1 1 . 585 
parastannate , 7. 417 
parasulphomolybdate , 1 1 . 652 
paratetrarsenite , 9. 119 
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P o t a s s i u m paratri t i tanate , 7. 51 

paratrizirconate, 7. 135 
paratungsta te , 11 . 816 

decahydrate , 11 . 816 
henahydrate , 11 . 816 
te tradecahydrate , 11 . 816 

pentabar ium octometas i l i cate , 6. 371 
p e n tabor a te , 5. 78 
pentabromobismuth i te , 9. 673 
pentabromodip lumbi te , 7. 751 
pentabromoperrhodite , 15. 581 
pentaca lc ium tetrafluohexametosi l i -

ca te , 6. 369 
pentachloroant imoni te , 9. 48O 
pentachloroaquoperrhodite , 15. 578 
pentachlorobismuthi te , 9. 666 

hemipentahydrate , 9. 666 
pentachlorobromobismuthi te , 9. 673 
pentachlorobromoplat inate , 16. 382 
pentachlorodiplumbite , 7. 728 
pentachloroferrate, 14. 102 
pontachloromercuriate , 4. 856 

d ihydrated , 4 . 856 
• pentachloronitr i toplat inato , 8. 524 
pontachloroperrhodite , 15. 578 

__ d ihydrate , 15 . 578 
monohydra te , 15 . 578 

— pentaehloropyridinoiridato, 15. 768 
pentaehloropyridinoperiridite , 15. 765 
pentachlorothal late , 5. 446 
pontaohlorovanadite , 9. 804 
pentacyanidoth iosu lphate , 10. 557 
pentaf luoaluminate , 5. 306 
pontaf luoantimonito , 9. 465 
pentafluoforrate, 14. 8 
pentafluotollurite, 11 . 98 
pentaf luot i tanite , 7. 66 
pentaf luovanadite , 9. 797 
pentafluozirconato, 7. 14O 
pen t a h y drohpyophosphate , 8. 935 
pen tahy dros i l icododecamolybdate , 6. 
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penta iodobi smuth i te , 9. 677 
penta iodoni tr i toplat inate , 8. 524 
pentamercuride , 4 . IO15 
p e n t a m o l y b d a t o , 11 . 593 
pentamolybdatod i su lphi te , 10. 307 
pentani tratothal late , 5. 477 
pentapermangani te , 12. 275 
pentaphosphide , 8. 834 
pentase lenatodiarsenate , 10. 875 

• pentase lenatodiphosphate , 10. 932 
pentaaelenido, IO. 768 
pontasi l icate , 6. 328 

tetradecahydrated, 6. 337 
pentasulphide , 2 . 63O, 636 
pentasulphocuprite , 3 . 227 
pentatanta la te , 9. 902 
pontath ionate , 10. 627 
penta tungs ta te , 11 . 828 
penterotetradecatantalate , 9. 901 
pentoxydif luopernolybdate , 11 . 615 
pentoxyf luodioolumbate , 9. 873 
perborate hemiperhydrate , 5. 119 

hemihydrated , 5. 119 
percarbonate, 6. 833 
perceric carbonate , 5. 666 
perchlorate, 1. 361, 591 ; 2. 393 
percobaltic enneamolybdato , 11 . 597 
perdecatungstate , 11 . 836 
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Potass ium perdiborate, 5. 120 

perdicarbonate, 6. 86 
perdichromate, 11. 359 
perdistannate , 7. 413 
perdisulphomoly bdate , 11 . 654 
perferrate, 13. 936 
pei-fluocolumbate, 9. 872 
porhydroxy carbon ate , 6. 85 
periodates , 2. 407, 409, 410 
periridito, 15. 753 
permanganate , 12. 303 
permangani tomolybdate , 11. 572, 573 
pormanganous oc tomoly bdate , 11 . 597 
permetacolumbate , 9. 869 
permolybdate , 11. 607 
permonostannate , 7. 413 
permonosulphomolybdate , 11 . 653 
permonouranate , 12. 73 

tr ihydrate, 12. 73 
pernickelate, 15. 4Ol 
pernickelic onneamolybdate , 11 . 597 
pornitrate, 8. 384 
pororthocolumbate, 9. 869 
perosmito, 15. 705 
peroxylamidosulphonato, 8. 685 
poroxylaminosulphonate , 8. 685 
I>eroxypontaflnooolumbate, 9. 874 
poroxypontafluotantalate , 9. 918 

—• perpyrocolumbate , 9. 869 
porpyrovanadate , 9. 795 
perrhenato, 12. 476 
perrhodite, 15. 571 
perruthenato, 15. 518 
perselenate, 10. 852 
persulphate, 10. 477 ; 15. 151 
perthiocarbonate, 6. 31 
pertitaiiic sulphate , 7. 65 

— pertrimolybdate , 11 . 608 
peruranato, 12. 73 
pervanadate , 9. 795 
perzirconate, 7. 132 
phosphamide , 8. 834 

- — phosphatoctotungstate , 11 . 872 
phosphatodecamolybdate , 11 . 665 
pboaphatodecatungstato , H . 870 

— phosphatodichromate , 11 . 482 
phosphatododecamolybdate , 11 . 663 
phosphatododecatungstate , 11 . 867 

bemiheptahydrate , 11 . 867 
bemitridecahydrate , 11 . 867 

— phosphatoennearnolybdate , 1 1 . 666 
phosphatoenneatungstate , 11 . 871 
phosphatohemihenacos i tungstate , 1 1 . 

869 
phosphatohemiheptadeeamolvbdate , 

11. 667 
phosphatohemiheptadecatungstate , 
phosphatohenamolybdate , 11 . 664 
phosphatohenatungstate , 11 . 868 
phosphatotetracbromate , 11 . 482 
phosphatotri tungstate , 11 . 873 
phosphide, 8. 834 
phosphine , 8. 834 
phosphite , 8. 913 
phosphi tohexamolybdate , 8. 918 
phosphi topentamolybdate , 8. 918 
phosphi totungstate , 8. 919 
p lat inate , 16. 246 
p lat inates , 16. 245 

INDEX 
Potass ium platinic decoxide, 16. 248 

molybdate , 11 . 576 
oxydisulphi te , 10. 323 

plat ini te , 16. 236 
platinosic sulphate , 16. 403 
plat inous decasulphite , 10. 323 

oxyphosphi te , 16. 239 
tetrasulphite , 10. 322 

— dihydrate , 10. 323 
_ tetrahydrate , 10. 323 

trichlorosulphite, 10. 323 
p la t inum al loys , 16. 194 
p lumbide , 7. 608 
p lumbite , 7. 665 
potassamidosulphonate , 8. 642 

_ hydrate , 8. 642 
praseodymium carbonate, 5. 665 

chromate , 11 . 287 
(di) hexasulphate , 5. 658 
sulphate , 5. 658 

preparation, 2 . 445, 447 
properties , chemical , 2. 468 

phys ical , 2 . 451 
propylenetrichloroplatinite , 16. 272 
purpuroodocos ivanadatodiphosphate , 

9. 829 
l iurpureododocavanadatophosphate , 9. 

829 
purpureopontacosivanadatodiphos-

phate , 9. 828 
pyridinopontachloroplat inate , 16. 312 , 

323 
_ pyridinetrichloroplatinito, 16. 274 

pyroant imonate , 9. 449 
pyroarsenate , 9. 154 
pyroarsenite hoxahydrated , 9. 118 
pyrocarbonate , 6. 72 

- — pyroco lumbate , 9. 863 
pyrophosphate , 2. 862 
pyrophosphatotungs ta te , 11 . 874 
pyroselenate , 10. 858 
pyrosolenite , IO. 823 
pyrosulpharsenate , 9. 317 
pyrosulpharsenatosulphomolybdato , 

9. 323 
pyrosulpharsonatoxymolybdate , 9. 331 

_. decahydrato, 9. 331 
pyrosulpharsenite , 9. 29O 

——— pyrosulphate , 10. 445 
pyrosulphite , 10. 329 
pyrosulphoant imonite , 9. 534 
pyrotel lurite , 11 . 79 
pyrovanadate , 9. 764 

te trahydrate , 9. 764 
rhenate , 12 . 478 
rhenium bromide, 12 . 480 

chloride, 12. 48O 
iodide, 12. 480 

rhodic dodecamolybdate , 11 . 603 , 604 
rhodite , 15 . 571 
rhodium alum, 15. 588 

chloronitrite, 8. 513 
disulphate , 15 . 588 
hexanitr i te , 8. 513 
trisulphite , 10. 326 

rubid ium al loys , 2 . 481 
ruthenate , 16. 517 
ruthen ium dihydroheptanitr i te , 8. 513 

hexanitr i te , 8. 513 
oxydodecani tr i te , 8. 513 
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: c o b a l t n i t r i t e , 8 . 5 0 5 
c h r o m a t e , 1 1 . 2 7 1 
d i m e t a p h o s p h a t e , S. 8 9 4 
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t e t r a h y d r o s u l p h i t o p y r o s u l p h i t e , 10 . 

331 
t e t r a h y d r o t r i s e l e n a t o u r a n y l u r a n a t e , 

10. 878 
t e t r a h y d r o x y l a m i n o t e t r a m o l y b d a t e , 

592 
t e t r a i o d o a l u m i n a t e , 5 . 328 
t e t r a i o d o a n t i m o n i t e , 9. 502 
t e t r a i o d o b i s m u t h i t e , 9 . 677 
t e t r a i o d o c a r b o n a t o p l u m b i t e , 7. 854 
tetraiododinitr i toplat inate , 8. 524 
tetraiodothal late , 5 . 461 
te trametaphosphate , 2 . 867 
te tramidocadmiate , 8. 261 
te tramidosulphonatoplat in i te , 8. 645 
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P o t a s s i u m tetramidozincate , 8. 26O 
te tramolybdate , 11 . 592 
te tramolybdatod i tungs ta te , 11 . 796 
tetranitratoenneafluotriantimonite , 9. 

466 
tetrajaitritodiamminocofoaltiate, 8. 509 
tetrarxitritoplatinite, 8. 514 ; 16. 322 
te trant imonate , 9. 443 
tetraphosphatocuprate , 3 . 290 
tetrarsenido, 9. 61 
totraselenide, 10. 768 
tetrasUicate, 6. 328 
tetrastannide , 7. 345 

— ie trasu lphammonate , 8. 668 
tetrasulphatarsenate , 9. 334 
tetrasulphatarsenite , 9. 333 
tetrasulphide, 2 . 630, 634 
tetrasulphocuprate , 8. 228 
tetrasulphothal lato, 5. 464 
tetratel lurate, 11 . 92 
tetratel lurite, 11 . 79 
te trathionate , 10. 617 
tetrauranate , 12 . 67 

- - tetrauranyl pentasulphi te , 10. 308 
te travanadatododecamolybdato , 9. 783 
t e travanadatohoxamolybdate , 9. 782 
t e t ravanadatopentamolybdate , 9. 783 
t e travanadato te tramolybdate , 9. 783 
to treroo to vanadate , 9. 765 

• tetrorodocavanadate , 9. 765 
te troxide , 2 . 485 , 491 
te troxydisu lphatodivanadate , 9. 825 
thal late , 5 . 435 

— thall ic chromate , 11 . 286 
disulphate , 5. 470 

— hydroxydi su lphate , 5. 470 
seleriato, 10. 871 

thall ide, 5 . 426 
thal lous chlorides, 5. 441 

chromato, 11 . 286 
d i th ionates , 10. 594 

thioearbonato, 6. 122 
th iophosphate , 8. 1065 
thor ium bromide, 7. 238 

enneachloride, 7. 235 
enneafluoride, 7. 227 

- _ henasulphate , 7. 247 
hexachloride, 7. 235 

- — hexamioride , 7. 228 
_ hoxanitrate , 7. 251 

hexasulphate , 7. 247 
h y d r o x y chloride, 7. 232 
h y d r o x y sulphite , 10. 303 
orthophosphate , 7. 252 
pentacarbonate , 7. 249 
pentachloride, 7. 235 
pentafluoride, 7. 228 
pentani trate , 7. 251 
phosphate , 7. 253 
tetrasulphate , 7. 246 
tr ihydrodecanitrate , 7. 251 
tr isulphate , 7. 247 

t i tanic su lphate , 7. 94 
t i tan idodecamolybdate , 11 . 600 
t i t an ium carbonate , 7. 96 
t i tanous a l u m , 7. 93 
t i tany l su lphate , 7. 95 
tr ia luminium trimesotris i l icate , 6. 665 
tr iamidocalc iate , 8. 26O 
tr iamidocuprite , 8. 259 

P o t a s s i u m triamidodiphosphate , 8. 712 
tr iamidol i thiate , 8. 258 
tr iamidoplumbite , 8. 265 
tr iamidosodiate , 8. 258 
tr iamidostront iate , 8. 26O 
triamidothal l i te , 8. 262 
tr iamminoehloroaurate , 8. 594 
trianxminophosphide, 8. 834 
tr iant imonate , 9. 443 
tr iant imonite , 9. 431 

hydrate , 9. 431 
triazoxnonosulphonate, 8. 684 
triboratotetralurninotetraorthosil i-

cates , 6. 742 
tribromide, 2 . 587 
tribromocuprite , 3 . 195 
tr ibromoplumbite , 7. 752 

monohydrate , 7. 752 
_ tr i tahydrate , 7. 752 

tr ibromostannite , 7. 453 
tr ibromotri iodobismuthite , 9. 679 
tribromotrinitritoplat inate, 8. 524 
tr ibromotrisodoant imonite , 9. 511 
tr i cadmium sulphate , 4 . 638 
tr icarbonatodiphimbite , 7. 854 
trichloroacetonitri le , 16. 274 
tr ichlorobromoant imonite , 9. 511 
trichlorocuprate, 3 . 187 
trichlorocuprite, 3 . 163 
trichlorodibromide, 9. 673 
trichloroferrite, 14. 32 
tr ichloromagnesiate , 4. 307 
trichloromercuriato, 4. 856 

monohydrated , 4. 850 
trichloroplumbite , 7. 729 

tr i tahydrate , 7. 729 
trichlorostannitc , 7. 432 
trichlorotribromoantirrionite, 9. 5IO 

- — - tr ichlorotribromoplatmate, 16. 382 
trichlorotrinitritoplatinate, 8. 524 
triohromate, 11 . 35O 
tr iehromatododocahydroxyhoxarsen-

a te , 9. 205 
tr icyanidotr i iodobismuthite , 9. 679 
tridecafluototrantirnonito, 9. 465 
tr idecaf luotr ihypovanadate , 9. 798 
triferride, 13 . 527 
tr i f luodioxytungstate , 11 . 837 
trifluorocuprate, 3 . 156 
trifluothallite, 5. 437 
tr ihydroaquohonasu lph i to smate , 10. 

325 
tr ihydroborododecatungstate , 5. 110 
trihydrodiselenite , 10. 823 
tr ihydrohypophosphate , 8. 936 
tr ihydrophosphatohomipentamoly fa-

date , 11 . 668 
tr ihydrotr iant imonate , 9. 452 
tri hydro vanadate , 9. 746 
tri- iodate, 2 . 336 
tri iodide, 2 . 609 
tr i iodoplumbite , 7. 774 

d ihydrate , 7. 774 
monohydrate , 7. 774 

tr i iodostannite , 7. 461 
tr imagnes ium dihydroaluminotri-

orthosil icate, 6. 608 
trimercuric sulphate , 4. 976 
trimereuride, 4. IO15 
tr imolybdate , 11. 509 
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P o t a s s i u m t r i m o l y b d a t o d i t u n g s t a t e , 1 1 . 7 9 6 
t r i m o l y b d a t o t r i t u n g s t a t e , 1 1 . 7 9 6 

e n n e a h y d r a t e , 1 1 . 7 9 6 
t r i h y d r a t e , 1 1 . 7 9 6 

— t r i m o l y b d e n u m d i o x y h e p t a c h l o r i d e , 
1 1 . 6 3 2 

t r i n i t r a t o t r i f l u o a n t i r n o n i t e , 0 . 4 6 6 
t r i o v a n a d y l d i s u l p h i t e , 1 0 . 3 0 5 
t r i o x i d e , 2 . 4 8 5 , 4 9 1 
t r i o x y p e n t a s e l e n o d i a r s e n a t e , 1 0 . 8 7 4 
t r i o x y s u l p h a r s e n a t e , 9 . 3 2 8 
t r i o x y s u l p h o t u n g s t a t e , 1 1 . 8 6 1 
t r i o x y t e t r a d e c a f l u o t r i c o l u m b a t e , 9 . 8 7 4 

— t r i o x y t e t r a f l u o p e r m o l y b d a t e , 1 1 . 6 1 5 
— t r i o x y t r i d e c a f l u o t r i c o l u m b a t e , 9 . 8 7 4 

t r i p e r c h r o m a t e s , 1 1 . 3 5 6 
t r i p e r h y d r o x y o a r b o n a t c , 6 . 8 5 

— t r i p e r m a n g a r i i t e , 1 2 . 2 7 6 
t r i p h o s p h a t o s t a n n a t e , 7 . 4 8 2 
t r i p h o s p h a t o t i t a n a t e , 7 . 9 6 
t r i p l a t i n o u s h e x a s u l p h o p l a t i n a t o , 1 6 . 

3 9 5 
t r i s e l e n i d e , 1 0 . 7 6 8 
t r i s e l e n o t r i t h i o p h o s p h i t e , 1 0 . 9 3 1 
t r i s i l i c a t e , 6 . 3 2 8 

•—— t r i s u l p h a t o b i s m u t h i t e , 9 . 7 0 1 
t r i s u l p h a t o c h r o m i a t e , 1 1 . 4 6 4 
t r i s u l p h a t o d i e h r o m a t e , 1 1 . 4 4 9 
t r i s u l p h a t o p h i r n b a t e , 7 . 8 2 3 
t r i s u l p h i d e , 2 . 6 3 0 , 6 3 3 
t r i s u l p h o m o l y b d a t e , 1 1 . 6 5 2 
t r i t a b i s m u t h i d e , 9 . 6 3 5 
t r i t a d i b i s m u t h i d e , 9 . 6 3 5 
t r i t a n t i m o n i d e , 9 . 4 0 3 

_. t r i t a p h o s p h i d e , 8 . 8 3 4 
t r i t a r s e n i d e , 9 . 6 5 

—- tr i t e l l u r a t e , 1 1 . 9 2 
t n t e r o d e o a v a n a d a t c , 9 . 7 6 5 
t r i t e r o h e x a c o l u m b a t e , 9 . 8 6 4 
t r i t o r o h e x a v a n a d a t e , 9 . 7 6 5 

h e x a h y d r a t o , 9 . 7 6 5 
m o n o h y d r a t e , 9 . 7 6 5 

— p o n t a h y d r a t a , 9 . 7 6 5 
t r i t h i o n a t e , 1 0 . 6 0 7 
t r i t i t a n y l p e n t a s u l p h a t o , 7 . 9 5 
tri t u n g s t a t e , 1 1 . 8 1 1 
t r i u r a n y l d i s u l p h i t e , 1 0 . 3 0 8 
t u n g s t a t e , 1 1 . 7 7 9 

m o n o h y d r a t e , 1 1 . 7 8 0 
p e r i t a h y d r a t e , 1 1 . 78O 

t u n g s t e n b r o n z e s , 1 1 . 7 5 1 
. e n n o a o h l o r i d o , 1 1 . 8 4 1 

h y d r o x y l p e n t a c h l o r i d e , 1 1 . 8 4 3 , 
8 4 8 

t e t r a f l u o r i d e , 1 1 . 8 3 7 
u l t r a m a r i n e , 6 . 5 8 9 
u r a n a t e , 1 2 . 6 3 
u r a n i u m h y d r o x y d i s u l p h o t e t r a u r a -

n a t e , 1 2 . 9 7 
h y d r o x y h y d r o d i s u l p h o t e t r a u r a -

n a t e , 1 2 . 97 
o x y o c t o f l u o r i d e , 1 2 . 7 7 
p e r o x y f l u o r i d e , 1 2 . 7 9 
r e d , 1 2 . 9 7 
t u n g s t a t e , 1 1 . 7 9 7 

u r a n o u s d i p h o s p h a t e , 1 2 . 13O 
fluoride, 1 2 . 1 8 
h e x a b r o m i d e , 1 2 . 9 2 
h e x a c h l o r i d e , 1 2 . 8 3 
o c t o p h o s p h a t e , 1 2 . 13O 

P o t a s s i u m u r a n o u s p e n t a f l u o r i d e , 1 2 . 7 4 
t r i p h o s p h a t e , 1 2 . 1 3 0 
t r i s u l p h a t e , 1 2 . 1 0 3 

u r a n y l c a r b o n a t e , 1 2 . 17 
c h l o r i d e , 1 2 . 17 
c h r o m a t e , 1 1 . 3 0 8 
c y a n i d e , 1 2 . 18 
d i s u l p h a t e , 1 2 . 1 0 9 

d i h y d r a t e , 1 2 . 1 0 9 
— _ t r i h y d r a t e d , 1 2 . 1 0 9 

d i s u l p h i t e , 1 0 . 3 0 8 
fluoride, 1 2 . 1 6 
h e x a f l u o r i d e , 1 2 . 7 9 
h y d r o x y s u l p h i t e , 1 0 . 3 0 9 
i o d a t e , 2 . 3 5 8 
p e n t a f i u o r i d e , 1 2 . 7 8 

_ p h o s p h a t e , 1 2 . 1 3 2 
t r i h y d r a t e , 1 2 . 1 3 2 

p h o s p h i t e , 8 . 9 1 9 
. p y r o p h o s p h a t e , 1 2 . 1 3 3 
_ s e l e n a t e , 1 0 . 8 7 7 

s e l e n i t e , 1 0 . 8 3 8 
s u l p h a t e , 1 2 . 17 
t e t r a b r o r n i d e , 1 2 . 9 3 
t e t r a c h l o r i d e , 1 2 . 9O 

d i h y d r a t e , 1 2 . 9 0 
t r i c a r b o n a t e , 1 2 . 1 1 4 
t r i n i t r a t e , 1 2 . 1 2 6 
t r i s u l p h a t e , 1 2 . U O 

u r a n y l v a n a d a t o , 9 . 7 8 8 
u s e s , 2 . 47O 

— v a n a d a t o p h o s p h a t e , 9 . 8 2 8 
v a n a d i u m t e t r o x y d i s u l p h a t e , 9 . 8 2 5 
v a n a d o u s s u l p h a t e , 9 . 82O 
v a n a d y l d i s u l p h a t e , 9 . 8 2 4 

s— d i s u l p h i t e , 1 0 . 3 0 5 
v a n a d y l d o d e c a f l u o v a n a d a t e , 9 . 7 9 9 
v a n a d y l t r i f l u o r i d e , 9 . 8OO 
v a n a d y l p e n t a f l u o r i d o , 9 . 7 9 9 
y t t r i u m c h r o m a t e , 1 1 . 2 8 8 

s u l p h a t e , 5 . 6 8 2 
— z i n c a l l o y s , 4 . 6 6 6 

a r s e n a t e , 9 . 1 8 2 
c a r b o n a t e , 4 . 6 4 8 
c h r o m a t e s , 1 1 . 2 7 9 
c h r o m a t o d i c h r o m a t o , 1 1 . 3 4 1 
c o b a l t n i t r i t o , 8 . 5 0 5 
c o b a l t o u s s u l p h a t e , 1 4 . 7 8 2 
f e r r o u s s u l p h a t e , 1 4 . 2 9 8 
fluoride, 4 . 5 3 4 
h y p o s u l p h i t e , 1 0 . 1 8 3 
i m i d o a m i d o , 8 . 2 6 1 
m a n g a n o u s s u l p h a t e , 1 2 . 4 2 3 
n i c k e l n i t r i t e , 8 . 5 1 2 
n i c k e l o u s s u l p h a t e , 1 5 . 4 7 6 
o c t o h y d r o t e t r a h y p o p h o s p h a t e , 8 . 

9 3 8 
o r t h o s u l p h o a n t i m o n i t e , 9 . 5 4 3 
p a r a t u n g s t a t e , 1 1 . 8 1 9 
p e n t a n i t r i t e , 8 . 49O 
p e r s u l p h a t e , 1 0 . 4 7 9 
p h o s p h a t e , 4- 6 6 1 
p y r o p h o s p h a t e , 4 . 6 6 3 
s e l e n a t e , 1 0 . 8 6 6 

d i h y d r a t e , IO. 8 6 6 
h e x a h y d r a t e , 1 0 . 8 6 6 

s e l e n a t o s u l p h a t e , 1 0 . 93O 
s i l i c a t e , 6 . 4 4 4 
s u l p h a t e , 4 . 6 3 7 

h e x a h y d r a t e d , 4 . 6 3 7 , 
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P o t a s s i u m zinc sulphatoselenate , 10. 930 
sulphide, 4 . 604 
sulphite , 10. 286 
tetrachloride, 4 . 555 
t e trametaphosphate , 4 . 664 
t e t rani trite, 8. 49O 
tetrerotetradeca vanadate , 9. 

774 
thiosulphate , 10. 546 
tribromide, 4. 572 
tri iodide, 4 . 583 
trioxybischrornate, 11 . 279 
tr i terodecavanadate , 9. 774 

z incate , 4 . 528 
zincide, 4 . 667 
zirconate, 7. 135 

z irconidodecamolybdate , 1 1 . 6Ol 
z irconium carbonate , 7. 161 

diorthophosphate , 7. 164 
nickel dodecafiuoride, 15. 405 
tetrasulphate , 7. 169 
tr iorthophosphate , 7. 164 

— tr ioxydisulphate , 7. 158 
tungs ta tes , 11 . 792 

zirconyl dihydropentafluorido, 7. 140 
(tri) te trasulphate , 7. 159 

(deca)potass ium octosodium chlorohydroxy-
nitri lodisulphonate, 8. 676 

(di)potassiurn hydroxynitr i lo- iso-disulpho-
nate , 8. 679 

imidosulphonate , 8. 6.52 
mercuric imidodisulphonate , 8. 658 

• n i tratohydroxyni tr i lodisulphonate , 8. 
676 

— ni tr i tohydroxyni tr i lodisulphonate , 8-
676 

si lver tr ihydroxydiamidophosphate , 8. 
704 

sod ium nitri lotrisulphonate, 8. 669 
t e trametaphosphimate , 8. 718 

— thor ium orthophosphate , 7. 253 
zirconium oc tohydroxypentasu lphate , 

7. 159 
(ennea)potass ium a m m o n i u m deeameta-

phosphate , 8. 99O 
(hexa)potass ium cobal t ootohydrotetra-

hypophosphato , 8. 939 
nickel oc tohydrote trahypophosphate , 

8. 94O 
(oc to )potass ium isos i l icododecatungstate , 6. 

873 
si l icodeca tungs ta te , 6. 882 
s i l icododecatungstate , 6. 876 
s i l i cohenatungstate , 6. 882 

(penta)potassiurn hydroxybisnitr i lodisul-
p h o n a t e , 8 . 674 

( te tra)potass ium cuprous trihydrotetrasvil-
phi te , 10. 276 

£ran.«-dichlorodiimidodisuIphonato-
plat in i te , 8. 659 

s i l i cododecamolybdate , 6. 869 
te trahydros i l i codecatungstate , 6. 882 
te trahydros i l ioododecatungstate , 6. 

876 
oc todecahydrate , 6. 876 
tr idecahydrate , 6. 876 

te trahydros i l icohena t u n g s t a t e , 6. 882 
t e t r a m e t a p h o s p h i m a t e , 8. 718 
z irconium oc tohydroxypentasu lphate , 
7. 159 

( tr i )potass ium cuprous dihydrotrisulphite , 
10. 276 

hydroxyni tr i lodisulphonate , 8. 673 
hydroxynitr i lo- iso-disulphonato, 8. 679 
imidodisulphonate , 8. 651 
ni tr i tohydroxynitr i lodisulphonato , 8. 

674 
pentahydros i l i cododecatungstate , 6. 

876 
Potent ia l , chemical , 1. 1Ol 1 

contac t difference of, 1. IO16 
differences, 1. 1015 

difference, 1. 963 
discharge, 1. 1031 
e lectrode, 1. 1016 
energy, 1. 696 
of energy, 1. 727 
thermodynamic , 1. 727 

Potent ia l s , ionizing, 4. 17 
Poter i te , 15. 649 
Potos i silver, 15. 208 
Pot s tone , 6. 43O 
Potter 's ore, 7. 781 
Pot tery , 6. 512 

fossil, 6. 512 
Poudre de Chartreux, 9 . 513 
Poui l le t effect, 1. 495 
P o u l a d janher der, 12. 853 
Pound-calorie , 1. 699 
Poussiere, 4 . 411 
Powder of Algaroth , 9. 504 
Powel l i te , 1 1 . 488 , 56O, 678, 783 
Praesoodidymium, 5. 5Ol 
Praseodymia , 5. 625 

projiaration, 5. 588 
P r a s e o d y m i u m , 5. 5Ol 
• a m m o n i u m carbonate , 5. 666 

— m o l y b d a t e , 11 . 587 
._ nitrate , 5. 671 

tungs ta te , 11 . 791 
analyt ica l react ions, 5. 608 
a tomic number , 5. 622 

weight , 5. 621 
bar ium tungs ta te , 11 . 791 

— bromate , 2 . 354 
bromide , 5 . 645 

h e x a h y d r a t e d , 5. 645 
caesium sulphate , 5. 658 
carbide, 5. 873 
carbonate , 5. 664 
eerie su lphate , 5. 662 
chloride, 5. 642 

_ heptahydrated , 5 . 642 
hexahydrated , 5. 642 
monohydrated , 5. 642 
tr ihydrated, 5. 642 

chloroaurate, 3. 595 ; 5. 643 
chloroplatinato, 16. 33O 
chromato, 11 . 287 

decahydrate , 11 . 287 
— octohydrato , 11 . 287 

cobal tous nitrate , 14. 828 
cuprous disulphite , 10. 302 

di thiosulphate , It). 55O 
dihydrotetraselenite , 10. 831 
dioxide , 5. 629 
d ioxymonocarbonate , 5. 665 
d ioxysu lphate , 5. 651 
disulphide, 5. 649 
d i th ionate , 10. 594 
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Praseodymium fluoride, 5 . 638 
hydride, 5. 602 
hydrosulphate , 5. 656 
hydroxide , 5. 628 
iodide, 5. 646 
isolation, 5. 551 
lead chlorovanadate, 9. 809 
magnes ium nitrate, 5. 672 
manganous nitrate, 12. 446 
rnetaborate, 5. 704 
molybdate , 11 . 565 
nickel nitrate , 15. 492 
nitrate , 5. 669 
nitride, 8 . 1 1 5 
occurrence, 5. 586 
oxychloride, 5. 642 
oxydicarbonate , 5. 665 
oxysulphide , 5. 649 
pentox ide , 5. 634 
perchlorate, 2 . 402 
potass ium carbonate, 5. 665 

chroniate, 11 . 287 
sulphate , 5. 658 

-- preparation, 5 . 59O 
— properties, chemical , 5. 601 

physical , 5. 591 
-- rubidium nitrate, 5. 670 
— selenite, 10. 831 
— sesquioxido, 5. 625 
— si l icododecatungstate , 6. 88O 
— si lver tungs ta te , 11 . 791 
— sodium carbonate, 5. 6HIi 
— solubil i ty of hydrogen, 1. 307 
— sulphate, 5. 65O 

basic, 5. 651 
dodocahydrated, 5. 654 
hexahydrated , 5. 654 
octohydrated, 5. 654 
pontahydrated, 5. 654 

— sulphatocerate , 5. 660 
— sulphide, 5. 648 
— triuranate, 12. 67 
— tungstate , 11 . 791 
— uranyl sulphite, 10. 305 

seine nitrate, 5. 672 
(di )praseodymium a m m o n i u m hexasul -

phate , 5. 659 
potass ium hexasulphate , 5. 658 

Prasilito, 6. 432, 624 
Prasiolite, 6. 812 
Precipitat ion, 3. 546 

colloids, 3 . 542 
Hardy's rule, 8. 543 
Schulze's rule, 3 . 543 

fractional, 5. 538 
ionic theory, 1. 996 
rhythmic , 1. 537 

Precipite blanc, 4 . 797 
Predazzite , 4 . 371 
Prefixes, numerical, 1. 117 
Pregratt i te , 6. 607 
Prehistoric chemistry, 1. 19 
Prehni te , 6. 675, 717 
Prehnito id , 6. 763 
Presl i te , 7. 877 
Pressure affinity, 1. 235 

a n d refractive index , 1. 675 
cohes ive , 1. 841 
critical, 1. 165 
deposi t ion, 1. 1017 

Pressure dissociat ion, 1. 348 
• effect on equilibria, 2 . 146 

solids, 1. 825 
vo l . gases , 1. 15O 

equil ibrium, 1. 348 
freezing, 1. 457 
internal , 1. 841 
intrinsic, 1. 841 

of l iquids, 1. 841 
normal , 1. 149, 161 
of surface, 1. 846 
solution, 1. 538, 539, 1Ol 7 

electrolytic , 1. 1017 
s tandard, 1. 149, 161 

_ uni t s of, 1. 149 
Pressures, partial , Da l ton ' s law, 1. 155 
Pribramite, 4 . 587 
Priceite, 5. 3 
Pr ima materia , 1. 31 ; 4. 1, 3 

hypothes i s , 1. 48 
Primal e lement , 4. 1 
Primaries, 4. 158 
Pr imary X - r a y s , 4. 32 
Princeite, 5. 89 
Prince's meta l , 4 . 671 
Principium spir i tuosum, 6. 1 
Principle of least effort, 2 . 146 

reversibil ity, 1. 93 
sulphurous, 1. 64 

Print , 3 . 412 
Priorite, 5. 518 ; 9. 904 ; 12. 5 
Prism powder, 2 . 826 
Prismatic habi t , 1. 597 
Prismatine , 6. 812 
Probabil i ty , 1. 9O 
Prochlorite, 6. 621, 622 ; 12. 53O 
Prolectito, 6. 813 
Promethians , 8. 1059 
Promotors of cata lys is , 16. 154 
Properties , specific, 1. 84 
Propezite , 3 . 494 
Propionic acid a n d hydrogen, 1. 303 , 304 
Propionylchol inechloroplat inato, 16. 312 
Proplat inum, 15 . 205 
Proport ion, laws of compound , 1. 100 
Proport ional i ty , law of, 1. 79 
Proportions, law of definite, 1. 77 

mult iple , 1. 93 , 96 
reciprocal, 1. 97 

Propyl orthosi l icate, 6. 309 
s tannic bromide, 7. 455 

iodide, 7. 463 
s tannonic acid, 7. 410 

P r o p y l a m m o n i u m bromoruthenato , 15 . 538 
chloroplat inate , 16. 319 
chlororuthenate , 15 . 534 
ferric fluorides, 14 . 7 
fluoferrate, 14-. 8 
heptachloroferrate, 14 . 101—2 
tetrachloroferrate, 14 . 1Ol 

i»o-propylammonium bromoiridate , 15. 777 
bromopal ladate , 15 . 678 
bromopal ladi te , 15 . 677 
bromoperruthenite , 15. 538 
bromosmate , 15 . 723 
chloroiridate, 15 . 770 
chloropal ladate, 15 . 673 
chloropalladite , 15. 670 
chloroperruthenite , 15 . 532 , 633 
chlororhodate, 15. 579 
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wo-propylaramonium chlorosmate , 15. 719 
n-propylammonium bromoiridate, 15. 776 

bromoperruthenite , 15. 538 
bromosmate , 15 . 723 
chloroiridate, 15. 77O 
chlororhodate, 15. 579 
chlorosmate, 15. 719 
heptachloroperruthenite , 15. 533 

Propy lened iammonium bromoiridate, 15 . 
777 

bromoperruthenite , 15. 538 
bromoruthenate , 15. 539 
bromosmate , 15. 723 
chloroiridate, 15. 771 
chlororhodate, 15. 580 
chlororuthenate , 15. 534 
chlorosmate , 15. 719 
hoptachloroperruthonite, 15. 533 

Propylmonosi lanic acid, 6. 216 
Prosopite , 2 . 1 ; 3 . 623 ; 5. 154, 309 
Protec t ive colloids, 8. 539 
Prote i te , 6. 409 
Protoact in ium, 4. 135 
Protobaski te , 6. 392 
Protochlorites , 6. 624 
Protofluorine, 4. 171 
Protohydrogen , 4. 171 
Protol i thionite , 6 - 6 0 7 
Protonontroriito, 6. 907 
Protopo lyvanadie acid, 9. 758 
Protosil icic acids, 6. 308 
Protovermicul i te , 6. 609 
Proty le , 1. 257 ; 4. 1 
Proust i te , 3 . 3OO ; 9. 4, 293 
Prout ' s hypothes i s , 4 . 2 

law, 1. 76 
Prozane , 8. 329 
Pruss ian blue, nat ive , 14. 39O 
Przibramite , 4 . 409 ; 13. 877 
Psaturose , 9. 54O 
Pseudo-a lums , 5. 354 

a r g y n i m , 4. 4OO 
carbon, 5. 721 

Pseudoapat i t e , 3 . 896 
Pseudobio l i te , 6. 609 
Pseudobole i te , 7. 491 , 743 
Psoudobol i te , 2. 15 
Pseudobroski te , 7. 2, 59 ; 12. 53O 

a-, 7. 6O 
£-, 7. 6O 

Pseudo-cata lys i s , 10. 673 
Pseudocotunnia , 7. 729 
Pseudocotunn i t e , 7. 491 , 729 
Pseudoeumid in ium bromopal ladi te , 15 . 677 

chloropal ladite , 15. 67O 
Pseudoemera ld , 6. 803 
Pseudoeucrypt i t e , 6. 572 
Pseudogalena , 4 . 586 ; 5 . 713 

nigra compacta , 12 . 1 
picca, 12 . 1 

Pseudo i so topy , 4 . 93 
Pseudo laumont i to , 6. 740 
Pseudoleuc i te , 6. 651 
Pseudol ibetheni te , 8. 289 ; 8. 733 
Pseudomalach i te , 8. 289 
Pseudomendip i t e , 7. 491 
Pseudomorphs , 1. 595 
Pseudonatro l i te , 6. 755, 768 
Pseudonephel ine , 6. 569, 570 
Pseudoperoxides , 1. 958 

Pseudophi l l ips i te , 6. 736 
Pseudopi te , 6. 622 
Pseudopyrophyl l i t e , 6. 499 
Pseudoscapol i te , 6. 763 
Pseudosmaragol , 6. 803 
P s e u d o s o m m i t e , 6. 569, 570 
Pseudosteat i te , 6. 495 
Pseudoternary s y s t e m , 1. 524 
Pseudotr iphyl i te , 12. 463 
Pseudotr ipl i te , 2 . 426 
Pseudowave l l i t e , 5. 366, 529 
Ps i lomelane , 12 . 15O, 265 
P s i m y t h i t e , 7. 852 
Ps i t tac in i te , 9. 715, 778 
Ps i t tac inus , 9. 778 
Pterol i te , 6. 609 
Pt i lo l i te , 6. 748 
Pucheri te , 9. 589, 715 
Puddle ore, 12 . 53O 
Puddled bars, 12 . 637 
Puddler's candles , 12 . 636 
Puddl ing , dry, 12. 636 

wet , 12. 636 
Pufahl i te , 7. 477 
Puflerite, 6. 759 
P u l p , 3 . 22 , 303 , 498 
Pulsator Tables , 3 . 498 
Pu lv i s algaroti , 9. 504 

angel icus , 9. 504 
Carthusianorum, 9. 513 

^ehrysoceraunius, 3 . 582 
"hypnoticus , 4 . 943 

Pumice , cata lys i s by, 1. 487 
P u p u s metal lorum, 9. 341 
Ptire e l ements , 4 . 158 

substances , 1. 8O, 82 
Purification gold , 3 . 509 

of gases b y fractional solidification, 3 . 
172 

Purple copper ore, 14. 189 
of Cassius, 3 . 564 
ore, 12. 637 
red, 11 . 283 
s tone , 6. 467 

Purpura, 9. 828 
Purpurblende, 9. 578 
Purpurea rubica, 7. 673 
Purpureochromic d i th ionate , 10. 596 
Purpurcovanadatophosphates , 9. 828 
Purpurite , 12. 15O, 463, 530 
Puschkini te , 6. 721 
P y c n i t e , 6. 56O 
Pycnophy l l i t e , 6. 606 
Pyral lol i te , 6. 43O 
Pyrargil l i te , 6. 812 
Pyrargyri te , 3 . 30O ; 9. 294, 343, 537 
Pyraux i t e , 6. 498 
Pyraz in ium pyrazinepentachloroplat inate , 

16. 313 
Pyrenei te , 6. 921 
Pvrgorn, 6. 817 
Pyriaurite , 13 . 895 
Pyridine cer ium sulphate , 5. 659 

chloromanganite , 12. 379 
ferric chromate , 11 . 31O 
ferroheptanitrosyltrisulphide, 8. 442 
hydrazinodisulphonate , 8. 683 
l a n t h a n u m sulphate , 5. 659 
lead tetraiodide, 7. 764 
manganic pentachloride, 12. 379 
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Pyridine molyfodenyl pentachloride, 11 . 631 

vanad ium sulphate , 9. 819 
Pyr id in ium foromoiridate, 15. 777 

bromopalladate, 15. 678 
bromoperruthenite , 15. 538 
bromoplat inate , 16. 375—6 
bromoruthenate , 15. 539 
bromosmate , 15. 723 
carbonyltribromoplatinite, 16. 372 
carbon yltriehloroplatinite, 16. 274 
chloroiridato, 15. 771 
chloropalladate, 15. 673 
chloropalladite, 15. 67O 
ehloroperruthenite, 15. 533 
chlororhodate, 15. 58O 
chlororuthenate, 15. 534 
chlorosmate, 15. 719 
enneabromodiporrhodite acid, 15. 58O 
heptachloroperruthonite, 15. 533 
hexachloroperruthenite , 15. 531, 533 
m o l y b d e n u m oxypentabromide , 11.637 

„ . oxytetrabromido, 11 . 638 
pentaehloropyridinoporiridito, 15. 763 
pontachloropyridinoperruthenite , 15 . 

533 
pentafluoferrate, 14. 8 
pyridinopentaehloroplatinic acid, 16. 

312 
pyridinotrichloroplatinito, 16. 274 
tetrabromobispyridmoperrhodite , 15. 

58O 
totrabromotungst i to , 11 . 854 
totrachlorobispyridinoperiridito, 15. 

763, 766 
to trachlorobispyridinoperruthenite, 

15. 533 
tetrachlorohydroxychromanate , 11.391 
tetrafiuoferrate, 14. 8 
triclilorobromido, 14. 125 
tr ioxydichlorosmonate, 15. 721 

Pyri te , 14. 200, 202 
comparison marcasito, 14. 221 
magnet iquo, 14. 136 
properties, chemical, 14. 221 

physical , 14. 209 
Pyr i tes , 14. 199, 202 ; 15. 9 

a, 14. 215 
0, 14. 215 
albus, 9. 306 
aquosus , 14. 2OO 
candid us , 9. 306 
capillary, 14. 218 ; 15. 435 
cobalt hard, 9. 78 
cockscomb, 14. 218 
copper, 3 . 7 

• copri griseus, 9. 291 
fuscus lamellosus, 14. 136, 200 
hepatic , 14. 218 
magnet ic , 14. 136 

iron, 14 . 136 
nickel, 9. 8O ; 15. 435 

rod, 9. 80 ; 15. 435 
yel low, 15. 435 

radiated, 14. 218 
silver, 14. 193 
spear, 14. 218 
tessera], 9. 78 
t in , 7. 475 
whi te , 14. 200 
X^radiogram, 1. 641 

\ INDEX 
Pyrit ic smelt ing, 8. 23 
Pyritolamprite , 9. 64 
Pyroant imonic acid, 9. 442 , 443 
Pyroant imoni te , 9. 577 
Pyroant imonious acid, 9. 429 
Pyroarsenic acid, 9. 14O 
Pyroaurite , 4 . 251 , 376 ; I S . 53O ; 13 . 916 
Pyrobelonite , 7. 491 ; 9. 791 
Pyrobenol i te , 7. 491 
Pyrobismuthous acid, 9. 650 
Pyroboric acid, 5. 47 
Pyrochlore, 5. 579 ; 7. 3 , IOO ; 9. 839, 903 
Pyrochloroantimonic acid, 9. 49O 
Pyrochroite , 12. 150 
Pyrochrolite , 9. 539 
Pyrochrot i te , 9. 539 
Pyroclasi te , 3 . 866 
Pyrocolumbate , 5. 516 
Pyroconito , 5. 309 
Pyrocrase, 9. 904 
Pyroelectrici ty , 1. 648 
Pyroomerald, 2 . 3 
Pyrogallol , 13 . 615, 616 
Pyroiodic acid, 2. 324 
Pyrolusi te , 5. 530 ; 12. 160, 265 ; 15. 9 
Pyromelane , 6. 84O ; 15. 6 
Pyromorphite , 2 . 15 ; 7. 883, 896 ; 8. 733 ; 

9. 261 
Pyrope , 6. 714, 815 
Pyrophanite , 7. 3, 56 ; 12. 150 
Pyrophoric a l loys , 5. 610 

zinc, 4. 495 
iron, 2. 768 

Pyrophorus powders , 8. 1058 
Pyrophosphates , 8. 975 
Pyrophosphatotungstates , 11 . 874 
Pyrophosphodiamic acid, 8. 708, 717 
Pyrophosphoric acid, 8. 948, 971 

const i tut ion, 8. 973 
hydrat ion, 8. 973 
properties, chemical , 8. 975 

physical , 8. 972 
Pyrophosphori te , 3 . 892 
Pyrophosphorous acid, 8. 921 
Pyrophosphoryl bromide, 8. 1036 

chloride, 8. 1026 
Pyrophyl l i te , 6. 498 

pseudo, 6. 499 
Pyrophysal i te , 6. 56O 
Pyroplumbio acid, 7. 685 
Pyrorthite , 5. 509 
Pyrosclerite, 6. 609 
Pyroselenites , 10. 820, 822 
Pyrosmal i te , 2 . 15 ; 6. 896 ; 12. 15O 
Pyrosmargyd, 3 . 693 
Pyrost ibi te , 9. 577 
Pyrost i lpnite , 3 . 300 ; 9. 343, 539 
Pyrosulphamic acid, 8. 637 
Pyrosulpharsenatosulphomolybdates , 9. 322 
Pyrosulpharsenic acid, 9. 315 
Pyrosulpharsenious acid, 9. 289 
Pyrosulphates , 10. 440, 444 
Pyrosulphites , 10. 327 
Pyrosulphoant imonious acid, 9. 532 
Pyrosulphoxyl ic acid, 10. 163 
Pyrosulphuric acid, 10. 351, 357, 444 
Pyrosulphurous acid, 1O- 327 
Pyrosulphuryl chloride, 10 . 678 
Pyrotanta la te , 5. 516 
Pyrotel luric acid, 11 . 89 
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P y r o t e l l u r i t e , 1 1 . 78 
P y r o t e l l u r o u s ac id , 1 1 . 77 
P y r o t u n g s t i c ac id , 1 1 . 762 
P y r o u r a n i c ac id , 12 . 58 
P y r o v a n a d i o ac id , 9. 753 
P y r o x e n e , 6. 39O 

fe r rug ineux , 8. 912 
• monoclir i ic 6. 39O 

r h o m b i c , 6. 390 
P y r o x e n e s , 6. 410, 818 

z i rcon , 0. 857 
P y r o x l e r i t e , 12 . 53O 
P y r o x m a n g i t e , 6. 917 ; 12. 15O, 530 
P y r o x o n e , 1. 946 
Pyrrharsenifce, 9. 221 
P y r r h i t e , 5 . 519 ; 9. 903 
P y r r h o l i t e , 6. 619 
P y r r h o s i d e r i t e , I S . 877 
P y r r h o t i n , 14. 136 
P y r r h o t i t e , 12. 53O ; 14. 137 ; 15 . 9 

n a t u r e of, 14. 137 
P y t h a g o r a s , 1. 34 

Q 

Q u i n i d i n e m a g n e s i u m c h r o m a t e , 1 1 . 276 
Q u i n i n e b r o m o i r i d a t e , 1 5 . 777 

ch lo ro i r i da t e , 15 . 771 
c h l o r o p l a t i n a t e , 16 . 313 
s u l p h a t o p e r i r i d i t e , 15 . 784 

Qu ino l ine c a r b o n y l t r i c h l o r o p l a t i n i t e , 16. 274 
c e r i u m s u l p h a t e , 5 . 659 
l a n t h a n u m s u l p h a t e , 5 . 659 
l ead t e t r a i o d i d e , 7. 764 
m a n g a n i c p e n t a c h l o r i d e , 12. 379 

Q u i n o l i n i u m b r o m o i r i d a t e , 1 5 . 777 
b r o m o p a l l a d a t e , 1 5 . 678 
b r o m o p e r r u t h e n i t e , 15 . 538 
b r o m o p l a t i n a t e , 16 . 376 
b r o m o r u t h e n a t e , 15. 539 
ch lo ro i r ida t e , 15 . 771 
c h l o r o p e r r u t h e n i t e , 15. 533 
c h l o r o r h o d a t e , 15 . 580 
e h l o r o r u t h e n a t o , 15 . 535 
c h l o r o s m a t e , 15 . 72O 
m o l y b d e n u m o x y p e n t a b r o m i d e , 1 1 . 

637 
o x y t e t r a b r o m i d e , 1 1 . 638 

t e t r a c h l o r o h y d r o x y c h r o m a n a t e , 1 1 . 
391 

/«o-q\ i inol inium b r o m o p a l l a d a t e , 1 5 . 678 
b r o m o p a l l a d i t e , 15 . 677 

— b r o m o s m a t o , 15 . 723 
ch lo ro i r i da t e , 15 . 771 
c h l o r o p a l l a d a t e , 15 . 673 
ch lo ropa l l ad i t e , 15 . 67O 
c h l o r o r h o d a t e , 15 . 58O 
c h l o r o s m a t e , 15 . 720 

Qui r lk ios , 9. 77 
Qu i rog i t e , 7. 491 ; 9. 545 

R 

R - g a s c o n s t a n t , 1. 161 
R a b d i o n i t e , 12. 267 
R a c e w i n i t e , 6. 812 
R a d a u i t e , 6. 694 
R a d d l e , 1 3 . 887 
R a d i a n t m a t t e r , 4 . 28 
R a d i a t i o n law, S t o f a n - B o l t z m a n n ' s , 4 . 15 

t h e o r y , chemica l a c t i o n , 4 . 44 
R a d i a t i o n s K , 4 . 37 

L , 4 . 37 
R a d i c a l s , aee R a d i c l e s 
R a d i c l e t heo r i e s , 1 . 216, 217, 221 
R a d i c l e s , 1. 197 
R a d i o - l e a d , 4 . 114 

t e l l u r i u m , 4 . 114 
u r a n i u m , 4 . 123 

R a d i o a c t i n i u m , 4 . 738 
R a d i o a c t i v e b i s m u t h , 4 . 114 

c o n s t a n t s r a d i u m - u r a n i u m ser ies , 4 . 
125 

• s u b s t a n c e s occur rence , 4 . 64 
R a d i o a c t i v i t y , 4 . 53 . 59, 179 

ar t i f icial , 4 . 151 
e x c i t e d , 4 . 97 
i n d u c e d , 4 . 97 ; 7 . 194 
L e r c h ' s r u l e , 4 . 114 

R a d i o l i t e , 6. 652 
R a d i o t h o r i u m , 7 . 189 
R a d i o t i n e , 6. 423 
R a d i u m , 4 . 59, 6O 

A , 4 . 105 

Q u a n i d i n i u m u r a n i u m t e t r a c a r b o n a t e , 12. 
116 

Q u a n t i t y fac to r of e n e r g y , 1. 712 
Q u a n t i va le nee , 1. 224 
Q u a n t u m , 1. 811 

t h e o r y of e n e r g y , 1 . 8 1 1 
D u l o n g a n d P e t i t ' s 

ru l e , 1. 811 
Q u a r t z , 6. 37 , 138 ; 7 . 897 

a-, 6. 24O 
a m e t h y s t , 6. 138 
a n a l y s e s , 6. 242 
a v e n t u r i n o , 6. 139 
0-, 6. 240 
cub ica l , 5 . 137 
en chemise , 6. 138 
onfumoe, 6. 138 
f e r rug inous , 6. 138 
foetid, 6. 138 
fused, 6. 288 
g lass , 6. 288 

- inc lus ions , 6. 243 
l a i t e a u x , 6. 138 
m i l k y , 6. 138 
p e r m e a b i l i t y t o gases , 1. 305 
p r e p a r a t i o n , 6. 237 
rose , 6. 138 
s m o k y , 6. 138 
s t i n k , 6 . 138 

— X - r a d i o g r a m , 1. 642 
• ye l low, 6. 138 
Q u a r t z i n e , 6 . 139 
Q u a r t z i t e s , 6. 14O 
Quecks i lbe r fah le rz , 9 . 291 
Quel le rz , 18 . 886 
Q u e n c h i n g , 12 . 675 
Quense l i t e , 12 . 15O, 242 
Q u e n s t e d i t e , 14 . 303 
Q u e n s t e d t i t e , 12 . 530 ; 14 . 307 
Q u e t e n i t e , 12 . 53O ; 14. 328 , 348 
Q u i c k l i m e , 8. 653 
Quicks i lve r , 4 . 696 

h o r n , 4 . 697, 798 
Quinamine chloroplatinate» !&• 313 
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R a d i u m azide, 4 . 94 ; 8. 350 
B , 4. 107 
bromide, 4. 93 
C, 4. 107 
C2 , 4. 107, 111 
carbonate, 4. 93 
chloride, 4. 93 
chromate, 11 . 272, 274 
D , 4. 112 
decay of, 4. 97 
descendants , 4- 126 
15, 4. 114 
emanat ion, 7- 889 

se,e Nitric 
est imation in minerals , 4. 65 
extract ion of, 4. 60 
V, 4. 115, 127 
hel ium from, 4. 97 
nitrate, 4. 93 
nitride, 8. 103 
occurrence, 4. 64 
progenitors, 4. 118 
properties, chemical . 4 . 93 

physical , 4. 90 
radiations, analysis , 4. 80 
Strutt 's clock, 4. 84 
sulphate , 4. 93 
uranium ratio in minerals, 4. 67 

Radelerz, 9. 55O 
Raepperite, 12. 15O 
Rauschgal , 9. 267 
Rafael i te , 2- 15 ; 7. 491, 739 
Raffinoradtjern, 12. 709 
Raimondi te , 14. 328, 333 
RaIstonito, 2. 1 ; 4. 252 ; 5. 303, 309 
Ramari te , 9. 777 
Ramirite , 9. 715 
Rammelsbergite , 9. 4, 81 ; 14. 424 ; 15. 6 
Rammelsberg's theory mercury-nitrogen 

compounds , 4. 785 
Ramsay i te , 6. 842 
Ramsay ' s theory rotating electrons, 4. 186 
Rancie i te , 12. 234, 266 
Raneierite, 12. 15O, 234, 266 
Ranciorte, 12. 15O 
Randi te , 12. 5, 115 
Ranite , 6. 573 
Rankins ' vapour-pressure formula, 1. 433 
Ransomite , 14. 328, 347 
Rapid steels, 18. 634 
Rapidolito, 6. 762 
Rare earth calcium columbatotanta late , 9. 

904 
ferrous uranyl pyroco lum-

batotantalate , 9. 906 
- orthocolumbatotantalate , 9. 

904 
— fluosilicates, 6. 954 
— group, separation of, 5. 543 
— metals , asteroid theory, 5. 615 
— electronic structure, 5. 

618 
position in periodic table, 5. 

612 
valency, 5. 612 

minerals, opening up, 5. 545 
molybdatosulphites , 10 . 307 
oxalates , 5. 543 
si l icates, 6. 859 
thiosulphates , 10. 549 

Rare earth uranium deuterotetracolumbate , 
9. 906 

t i tanocolumbate , 9, 906 
earths, 1. 265 ; 5. 495 

asteroid theory, 1. 265 
history, 5. 496 
isolat ion of, 5. 546 
removal thoria, 5. 546 
resolution into ceria and yt tr ia 

groups, S. 548 
separation b y fractional crystalli

zat ion, 5. 557 
dist i l lat ion, 6. 

575 
electrolysis , 5. 75 

ox idat ion , 5. 572 
precipitat ion, 5. 

561 
subl imat ion, 5. 

575 
physical processes , 5 . 

575 
ceria earths (James ' pro

cess) , 5. 549 
yt tr ia earths (James ' pro-' 

cess), 5. 552 
Rasaka , 4. 401 
RaseneisensteirJ , 13 . 885 
Raspito , 7. 491 ; 11 . 678, 792 
Ras to ly te , 6. 609 
R a t poison, 9. 9O 
R a t e of solution gases in l iquids, 6. 49 

see Veloc i ty 
Rath i t e , 7. 491 ; 9. 4, 230, 299 
Rathol i te , 6. 366 
Rat ios , law of equivalent , 1. 79 
Rauchgelbkies , 9. 306 
Rauchquartz , 6. 138 
Raui te , 6. 573 
Raumgit ter , 1. 624 
R a u m i t e , 6. 812 
Rauschge lb , 9. 267 
R a u v i t e , 9. 789 ; 12. 5 
R a y extraordinary, 1. 607 

• ordinary, 1. 607 
R a y o n s continuatours, 3 . 415 

exc i tateurs , 3 . 415 
R a z o u m o v s k y n , 6. 498 
Reac t ing we ights , 1. 99 
Reac t ion : bimolecular, 2 . 141 

energy cost , 1. 716 
h e a t of, 1. 698 
Landolt ' s , 2. 311 
unimolecular, 2. 49 

React ions a luminothermic , 5 . 218 
and pressure, 1. 30O 
arrested, 4. 982 ; 6. 515 
balanced, 1. 299 
catalyt ic , 1. 358 
chain, 16. 152 
chemical , 1. 291 ; 4 . 51 
complete , 1. 299 
concurrent, 1. 360 
consecut ive , 1. 359 
coupled, 2 . 24O 
cycl ic , 16. 152 

-* dead space in , 2. 312 
incomplete , 1. 299 
irreversible, 1. 299 

• law of successive, 2 . 371 
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React ions l ight : primary, 2 . 153 
secondary, 2 . 153 

opposing, 1. 299 
phototropic , 4 . 963 
radiation theory, 4 . 44 
reversible, 1. 299 
s ide, 1. 360 
speed, 1. 294 
thermic, 5 . 218 
trigger, 1. 358 
wall , 16. 152 
wi th compressed sol ids, 1. 826 

sol ids, 1. 824, 826 
Spring's exper iments , 1. 824 

Realgar, 9. 4, 266 
Reason , 1. 13 
Reaumuri te , 6. 354 
Reco i l a t o m s , 4 . 82, 109 
Recrysta l l izat ion iron, 12. 903 

steel , 12. 903 
Rector i te , 6. 492 
R e d chalk, 13 . 775 

cobalt , 14. 424 
fossil ore, 12. 53O 
haematite, 12. 530 
isomer, 16. 271 
lead, 7. 672 

colloidal , 7. 677 
properties , chemical , 7. 678 

phys ica l , 7. 677 
l ion, 9. 341 
liquor, 5. 352 
nickel ore, 9. 4 
ochre, 12 . 530 
si lver ore, 9. 294 
ultramarine, 6. 591 

- vitriol , 14. 761 
zinc ore, 4 . 408 

oxide , 12. 150 
Rodding i te , 8. 733 ; 12. 15O, 448 ; 14. 396 
R e d d l e , 13 . 775 
Redings ton i te , 11 . 125 
Redondi to , 5. 362 
Redruth i te , 3 . 210 
R e d u c i n g fusion, 3 . 26 
Reduc t ion , 1. 64, 2IO 

b y hydrogen , 1. 332 
copper compounds , 3 . IO 

Reef go ld , 3 . 491 
Refdanski te , 6. 933 
Refining copper b y e lectrolysis , 8. 27 
Reflect ing power, 8. 47 
Reflect ion, X - r a y s , 4 . 34 
Refract ion, a tomic , 1. 673 

double , 1. 607 
— i n d e x of, 1. 67O, 671 

molecular, 1. 673 
specific, 1. 673 

Refract ive cons tants , 1. 675 
energy, 1. 673 

specific, 1. 673 
index , 8. 47 

a n d chemical compos i t ion , 1. 677 
critical temperature , 1. 675 
dielectric cons tant , 1. 683 
dispersion, 1. 677 
isomerism, 1. 685 
magnet i c rotatory power, 1. 

681 
mix ture law, 1. 678 

Refract ive index and valency, 1. 681 
effect of pressure, 1. 675 

temperature, 1. 675 
of gases , 1. 681 

Refract iv i ty , 1. 673 
R e g e n t d iamond, 5. 711 
Regnol i te , 9. 4, 324 
Regu la veneris , 3 . 99 ; 9. 403 
Regu lus , 3 . 23 

ant imoni i jovial is , 9. 35O 
lunaris, 9. 35O 
martial is , 9. 350, 412 
medicinal is , 9. 577 
saturninus, 9. 35O 
s implex , 9. 35O 
ste l latus , 9. 350, 355 
venorus, 9. 35O 
vulgaris , 9. 350 

s te l latus , 9. 340 

2 9 3 

Reichardite , 4. 321 
Reinecke's salt , 11 . 406 
Rein i te , 11 . 678, 698 ; 12. 53O 
Reinsch's t e s t arsenic, 9. 39 
Reisble i , 5. 714 
Reise t ' s chloride, 16. 261 

first base , 16. 239 
Reissacherite , 12 . 150, 267 
Reiss i te , 6. 761 
Rojalgar, 9. 267 
R e l u c t i v i t y magnet ic , 13. 245 
R e m a n e n c e magnet ic , 13. 246 
Remington i te , 14. 424, 808 
Renardi te , 12. 5 
Reniforite, 9. 69 
Rensselaerite , 6. 430 
Roseau, 1. 624 
Res idual current, 1. 1030 
Res idues , theory of, 1. 219 
Ros in blende, 4 . 408 
Res ina cupri, 3 . 157 
Res i s tance , chemical , 1. 

electrical, 1. 963 
pass ive , 1. 152 
specific electrical, 1. 978 

Rostormel i te , 6. 5OO 
R e t e n t i v i t y , magnet ic , 13 . 246 
Retger's colour t e s t m i x e d crystals , 1. 660 

law m i x e d crystals , 1. 66O 
Ret icular dens i ty , 1. 628 
Ret ina l i t e , 6. 422 
Retor t charcoal, 5. 748 
Retor t s , zinc, 4. 413 
Retz ian , 5. 53O ; 9. 223 ; 12. 15O 
Reuschgeel , 9. 267 
Reverberatory furnace, 3 . 25 

smel t ing , 3 . 23 
Reversed spectrum, 4. 6 
Revers ibi l i ty , principle of, 1. 93, 706 
Revers ible cells , 1. 1021 

colloid, 1. 771 
processes, 1. 717 
s tee ls , 15. 264 

Rewdanski te , 15. 6 
Hey, J"., on calcination, 1. 56 
Rezbany i t e , 7. 491 ; 9. 549, 589, 694 
Rhabdi te , 8. 860 ; 12. 528, 530 
Rhabdophane , 5. 529 
Rhaet iz i te , 6. 458 
Rhag i te , 9. 5, 198, 589 
Rhaphanosmi te , 10. 788 
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Rhaphi l i te , 6. 821 
Rhapidol i te , 6. 762 
Rhases , A. M., 1. 41 
Rhenates , 12. 478 
Rhenic acid, 12. 478 

anhydride, 12. 478 
Rhen ium, 12. 465 

analytical reactions, 12. 472 
atomic -weight, 12. 472 
bromide, 12 . 479 
compounds , 12. 472 
dioxide, 12. 478 

dihydrate , 12. 478 
diselonide, 12. 48O 
disulphide, 12. 480 
electronic structure, 12. 472 
herniheptasulphide, 12. 48O 
hoptachloride, 12. 479 
hoptaselenide, 12. 481 
heptasulphide, 12. 48O 
hoptoxido, 12. 473 
hoxachlorido, 12. 479 
iodide, 12. 479 
iridium alloy, 15. 750 
isolation of, 12. 467 
isotopes, 12. 472 

— occurrence, 12. 466 
pontoxide , 12. 477 
perrhenate, 12. 478 
p la t inum alloy, 16. 216 
potass ium bromide, 12. 48O 

chloride, 12. 480 
iodide, 12. 480 

properties, chemical, 12. 471 
physical , 12. 469 

rhenate, 12. 478 
rhodium al loys , 15. 565 
sulphate, 12. 479 
tetrachloride, 12. 479 
tetroxide , 12. 472 
thal lous bromide, 12. 480 

chloride, 12. 480 
trioxide, 12. 477 
trisulphide, 12. 480 
tritaditungst ide, 12. 472 
tungsten al lovs , 12. 472 

Rheotan , 15. 21O, 313 
Rhind's papyrus , 1. 26 
Rhizobium Ieguminosarum, 8. 359 
Rhodalito, 6. 473, 921 
Rhodalose , 14. 424, 761 
Rhodic ammonium dodecamolybdate , 1 1 . 

603, 604 
ohloroperitamminofluosilicate, 6. 958 

— hydrosulphate, 15. 587 
potass ium dodecamolybdate , 11 . 603 , 

604 
sulphate, 15. 587 

pentahydrate , 15. 587 
tetrahydrate, 15. 587 

Rhodioplat inum, 16. 6 
Rhodious sulphate , 15. 587 
Rhod i t e , 3 . 494 ; 15. 545, 565 
R h o d i u m , 15. 545 ; 16. 1, 3 

a lums , 15. 588 
ammines , 15. 583 
a m m o n i u m alum, 15. 588 

chloronitrate, 16. 59O 
disulphate, 15. 588 
mercury chloronitrate, 15. 591 

R h o d i u m a m m o n i u m silver chloronitrate, 
15. 590 

analyt ical reactions, 15. 565 
aquopentamminobromide , 15. 580 
aquopentamminochlor ide , 15. 576 
aquopentamminohydroni trate , 15. 590 
aquopentamminohydroxide , 15 . 571 
aquopentamminoni trate , 15. 589 , 59O 

nate , 15. 590 
aquopentamminophosphate , 15. 591 
aquopentamminosulphate , 15. 587 
aquopentamminosulphatochloroplat i -

nate , 15. 587 
arsenate, 9. 234 
arsenic a l loys , 9. 81 
atomic disruption, 15. 568 

number, 15. 568 
we ight , 15. 567 

auride, 15. 565 
barium dodecanitr i te , 8. 573 
b i sd imethylg lyox imediamminobro-

mide , 15. 581 
b i sd imethylg lyox imediamminoiodide , 

15. 582 
bisdimethylg lyoximediarnminonitrate , 

15. 589 
bisdimethylglyoximodiarnminochlo-

rides, 15. 577 
b isd imethylg lyoximodiamminochloro-

plat inate , 15. 577 
b i smuth al loy, 9. 641 
black, 15. 551 
borate, 5. 115 
bromopentamminobromide , 15. 58O 
bromopentamminocarbonate , 15. 589 
bromopentamminoehloride , 15. 581 
broinopentarnniinohydroxi.de, 15. 581 

——— bromopentamminoni trate , 15. 590 
brownish-red sodium sulphite , 10. 

326 
caesium a lum, 15. 588 

disulphide, 15. 588 
dihydrate , 15. 588 
dodecahydrate , 15. 588 
hexahydrate , 15. 588 
te trahydrate , 15. 588 

carbonate, 15. 589 
— carbonates , 15. 589 

catalys is by , 1. 487 
chloro-/S^'^8"-triaminotriethylamine, 

15. 577 
chloropentamminocarbonate , 15. 589 
chloropentamminochloride, 15. 576 
chloropentarnminochloroplatinate, 1 5 . 

577 
chloropentamminohydrosulphate , 1 5 . 

587 
ch loropentamminohydroxide , 15. 677 

— chloropentamminonitrate , 15. 59O 
ch lor open tamminosu lphate , 15. 587 
chloropyridinoperosmate, 16. 721 
cobalt ic t rise thylenediaminobromide , 

15. 580 
tr isethylenediaminochloride, 1 6 . 

576 
tr i sethylenediamminoiodide , 1 6 . 

582 
- colloidal, 15. 551 

copper al loy, 15. 564 

broinopentarnniinohydroxi.de
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R h o d i u m dibromoquaterpyridinobromide, 
16. 58O 

dichloride, 15 . 573 
d i c h l o r o a q u o t r i s p y r i d i n e , 15 . 576 
d i c h l o r o b i s d i a m i n o d i e t h y l a m i n o h y -

d r o c h l o r i d e rhod ioch lo r ido , 15. 577 
d i c h l o r o q u a t e r p y r i d i n e , 15. 576 
d i c h l o r o q u a t e r p y r i d i n e b r o m i d e , 15. 

581 
d i c h l o r o q u a t e r p y r i d i n e c h l o r i d e , 15 .577 
d i c h l o r o q u a t e r p y r i d i n e c h l o r o p l a t i n a t e , 

15. 577 
d i c h l o r o q u a t e r p y r i d i n e h y d r o x i d e , 15. 

577 
d i c h l o r o q u a t e r p y r i d t n o h y d r o p e r o s -

m a t e , 15*. 713 
d i c h l o r o q u a t e r p y r i d i n o n i t r a t e , 15. 590 
d i c h l o r o t e t r a m m i n o n i t r a t e , 15. 59O 
d i c h l o r o t e t r a p y r i d i n o s u l p h a t e , 15. 587 
d i h y d r o x y b r o m i d e , 15. 58O 
d iox ide , 15. 571 

— d i h y d r a t e , 15. 571 
d i p l u m b i d e , 15. 565 
2 : 2 ' -d ipyr idy lch lo r idos , 15. 577 
d i s u l p h i d e , 15. 586 
d iz inc ide , 15. 565 
e l e c t r o d e p o s i t k m , 15. 558 
electronic, s t r u c t u r e , 15. 568 
exp los ive , 15. 55O 
e x t r a c t i o n , 15. 546 
films, 15. 541 

- go ld , 15. 545 
a l l oys , 15. 565 

h e m i o x i d e , 15 . 569 
hemipenta .sulph. ide , 15. 586 
h e m i p e n t o x i d e , 15. 571 
h e m i t r i o x i d e , 15. 569 
h e m i t r i s u l p h i d e , 15. 585 
h e x a b r o m o a q u o b i s p y r i d i n e , 15. 580 
h e x a m m i n o b r o m i d e , 15. 580 
h e x a m m i n o c h l o r i d e , 15. 575 

d i h y d r a t e , 15. 575 
h e x a m m i n o c h l o r o p l a t i n a t e s , 15. 576 
h e x a m m i n o h y d r o n i t r a t o , 15. 589 
h e x a m m i n o h y d r o x i d e , 15. 571 
h e x a m m i n o n i t r a t e , 15. 589 
h e x a m m i n o p h o s p h a t e , 15. 591 
h e x a m m i n o B u l p h a t e , 15. 587 

• h e x a t h i o c a r b a m i d o c h l o r o d i n i t r a t e , 15. 
59O 

h y d r i d e , 15. 561 
—•— h y d r o p h o s p h a t e , 15. 591 

h y d r o s u l p h i d e , 15. 585 
h y d r o x y l p e n t a m m i n o b r o m i d e , 15. 581 
h y d r o x y l p e n t a m m i n o n i t r a t e , 15. 59O 
h y d r o x y l p e n t a m m i n o s u l p h a t e , 15 .587 
i o d o p e n t a m m i n o c h l o r i d e , 15. 582 
i o d o p e n t a m m i n o i o d i d e , 15. 582 
i o d o p e n t a m m i n o n i t r a t e , 15 . 59O 
i o d o p e n t a m m i n o s u l p h a t e , 15. 587 

t r i h y d r a t e , 15. 587 
i r i d i u m a l loy , 15. 750 
iron a l loys , 15. 565 
i sotopes , 15 . 568, 641 
lead al loy , 15 . 565 

chloride, 15. 579 
l i th ium al loy, 15 . 564 
mercurous chloride, 16. 579 
monamminotr ibromide , 15 . 581 
monoohloride , 16. 573 

VOL. XVI, 

I !Rhodium m o n o x i d e , 15. 569 
n i t r a t e s , 15. 589 
n i t r a t o p e n t a m m i n o c h l o r i d e , 15. 59O 
n i t r a topen ta .mminoch lo rop la t i na . t o , 

15. 59O 
' n i t r a t o p e n t a m m i n o d i t h i o n a t e , 15. 59O 

n i t r a t o t r i c h l o r o p y r i d i n e , 15. 59O 
n i t r a t o t r i c h l o r o p y r i d i n e s , 15. 576 
n i t r i t o p e n t a m m i n o h y d r o s u l p h a t e , 15 . 

587 
n i t r i t o p e n t a m m i n o s u l f > h a t e , 15. 587 
occu r rence , 15. 545 
o s m i u m a l loys , 15. 697 
ox ide s , 15. 569 
o x y p h o s p h a t e , 15. 591 

— — o x y s u l p h a t e , 15. 587 
p a l l a d i u m a l loys , 15. 652 
pen ta f luo r ide , 15. 572 
p e r r h o d i t e , 15. 569 
p h o s p h a t e , 15. 591 
p h o s p h a t e s , 15. 589 
p h o s p h i d e , 8. 861 
phys io logica l a c t i on , 15. 566 
p l a t i n u m a l loys , 16. 221 

i r i d i u m a l loy , 16. 228 
t i n a l loy , 16. 228 

p a l l a d i u m a l loys , 16. 226 
p o t a s s i u m a l u m , 15. 588 

c h l o r o n i t r i t e , 8. 513 
I d i s u l p h a t e , 15. 588 
! h e x a n i t r i t e , 8. 513 

t r i s u l p h i t o , 10. 326 
• p r e p a r a t i o n , 15. 546 

p r o p e r t i e s , chemica l , 15. 561 
p h y s i c a l , 15. 553 

r h e n i u m a l loys , 15. 565 
r u b i d i u m a l u m , 15. 588 

d i s u l p h a t e , 15. 588 
r u t h e n i u m a l loys , 15. 565 
se squ iox ide , 15. 569 
s e squ i su lph ido , 15. 585 
s i lve r a l loys , 15. 564 

ch lo r ide , 15. 579 
s o d i u m a q u o p e n t a m m i n o p y r o p h o s -

p h a t e , 15. 591 
d i s u l p h a t e , 15. 587 
h e x a m m i n o p y r o p h o s p h a t e , 15 . 

591 
h e x a n i t r i t e , 8. 513 
n i t r a t e , 15. 59O 
s u l p h i t e , IO. 326 

so lub i l i ty of h y d r o g e n , 1. 306 
s p o n g e , 15. 551 
s u l p h a t e , 15. 586 
s u l p h a t e s , 15. 586 
s u l p h i d e s , 15. 584 
t e t r a b r o m i d e , 15. 581 
t o t r aoh lo rob i spy r id ine s , 15. 576 
t e t r a f luo r ide , 15. 572 
t e t r a h y d r o x i d e , 15. 571 
t h a l l o u s a l u m , 15. 588 

d i s u l p h a t e , 15. 588 
t h i o c a r b o n a t e , 6. 129 

a m m i n e , 6. 129 
t i n a l loy , 15. 565 
t r i a m i n o c y c l o p e n t a n o b r o m i d e , 15. 58O 
t r i a m m i n o t r i c h l o r i d e , 15. 576 
t r i b r o m i d o , 15. 58O 

d i h y d r a t e , 15. 58O 
t r i b r o m o t r i a m m i n o b r o m i d e , 15. 581 

3 A 

hemipenta.sulph.ide
nitratopenta.mminochloroplatina.to
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1 5 . 

1 5 . 

R h o d i u m t r i c a r b o n y l o x y d i c h l o r i d e , 1 5 . 575 
t r i ch lo r ide , 15 . 573 

t e t r a c h l o r i d e , 15 . 574 
t r i c h l o r o a q u o b i s p y r i d i n e , 1 5 . 576 
t r i ch lo ro t r i spy r id ine , 15 . 576 
t r i f luor ide, 15 . 572 
t r i h y d r o x i d e , 15 . 57O 
t r i iod ide , 15 . 581 
t r i i odo t r i a inmine , 15 . 582 
t r i n i t r a t e , 15 . 589 
t r i n i t ro sy loxyd ich lo r ide , 15 . 573 
t r iox ide , 15 . 571 
t r i s a m i n o c y c l o p e n t a n o s u l p h a t e , 

587 
t r i s a m i n o p e n t a n o c h l o r i d o , 15 . 576 

- t r i s d i a m i n o c y c l o p e n t a n o c h l o r i d e , 
576 

t r i s d i a m i n o p e n t a n e i o d i d e , 15 . 582 
t r i s d i a m i n o p o n t a n o b r o m i d e , 1 5 . 580 
t r i s d i a m i n o p e n t a n o n i t r a t e , 15 . 589 
Z- t r i se thy lened iaminobromide , 1 5 . 58O 
t i ' i s e thy lened iaminoch lor ido , 1 5 . 576 

t r i h y d r a t e d , 1 5 . 576 
— <£-t r ise thylenediaminochlor ide , 1 5 . 576 
— Z- t r i se thylenediaminochlor ido , 15 . 576 
— t r i s e t h y l e n e d i a m i n o i o d i d e , 15 . 581 
— rf-trisethylenediamrriinoiodide, 15 . 581 
— I-trisethylenediaminoiodide, 15 . 582 
— t r i s e t h y l e n e d i a m i n o n i t r a t e , 15 . 589 
— t r i s p y r i d i n o t r i b r o m i d e , 15 . 580 
— t r i s t a n n i d e , 15 . 565 
— t r i s u l p h i t e , 10 . 325 
— t r i t a t o t r a s u l p h i d e , 15 . 585 
— t r i t a t e t r o x i d e , 15 . 569 
— u r a n y l n i t r a t e , 15 . 590, 591 
— uses , 15 . 566 

va l ency , 15 . 567 
R h o d i u m g o l d , 15 . 565 
R h o d i z i t e , 3 . 426 ; 4 . 206 ; 5 . 4 , 102, 155 
R h o d o a r s e n i a n , 9. 223 
R h o d o c h r o m e , 6. 622 
R h o d o c h r o m i c d i t h i o n a t e , 10. 596 
R h o d o e h r o s i t e , 12. 150, 432 ; 14. 359 

X - r a d i o g r a m , 1. 641 
z inc , 13 . 433 

Rhodoch ros i t e s ido r i t e , 14. 369 
R h o d o n i t e , 6. 3 9 1 , 8 9 6 ; 7. 8 9 7 ; 12. 150,53O 

b l u e , 6. 916 
R h o d o p h y l l i t e , 6. 622 
R h o d o t i l i t e , 6. 894 
R h o d u s i t e , 12 . 530 
R h o n i t c , 6. 845 ; 12 . 53O 
R h o m b a r s e n i t o , 0. 94 
R h o m b i c s y s t e m , 1. 619 
R h o m b o c l a s e , 12 . 53O ; 14. 318 
R h o n i t e , 7 . 3 
R h o t a n i u m , 15 . 647 
R h o m b o l i t e , 9. 343 
R h y a c o l i t e , 6. 662 
R h y t h m i c c rys ta l l i za t ion , 1. 599 

p r e c i p i t a t i o n , 1. 537 
R i b b o n m i c a , 7. 613 
R i c a r d i t e , 1 1 . 2 
R i c h a r d i t e , 2. 430 ; 3 . 7 ; 1 1 . 42 
R i c h a r d s ' fo rmula , 1. 835 
R iche l l i t e , 12 . 530 ; 14. 412 
R i c h m o n d i t e , 5 . 362 ; 9. 554 
R i c h t e r i t e , 6 . 3 9 1 , 916 ; 12 . 150, 53O 

s o d a , 6. 916 
R i c h t e r s l aw , 1. 79 , 97 

R i c h t e r s l a w of n e u t r a l i t y , 1. 391 
R ico l i t e , 6. 422 
R i e b e c k i t e , 6 . 913 ; 7. 100 ; 12 . 53O 
R i e m a n n i t e , 6. 497 
R i g i d i t y sol ids , 1. 820 
R i n g s , L i e segang ' s , 1. 537 
R i n k i t e , 5 . 513 ; 6. 844 ; 7 . 3 
R i n m a n ' s g r een , 14. 519, 602 
R i n n e i t e , 2 . 15 ; 12. 530 ; 14. 530 
R i o n i t e , 9. 291 
R ip ido l i t e , 6. 621 
Ripley, Q. , 1. 48 
R i p o n i t o , 6. 763 
Ris iga l lo , 9. 267 
RisOri te , 5 . 517 ; 7. 3 ; 9. 904 
R i s o r i t e , 9. 839 ; 12 . 6 
R i t t i n g e r i t e , 9. 319 
R i v e r - w a t e r , 13 . 608 
R i v e r s i d e i t e , 6. 359 
R i v o t i t e , 9. 343 , 437 
R o a s t ch lor id iz ing , 8. 3 1 , 306 ; 4 . 415 

s u l p h a t i z i n g , 3 . 30, 306 
R o a s t e r ac id , 2 . 73O 

s m e l t i n g , 3 . 25 
R o a s t i n g b l i s te r , 3 . 25 
R o b e r t s o n ' s fo rmula , 1. 835 
R o b i n ' s law, 2 . 146 
R o c c a , 5 . 148 
R o c h e a l u m , 5 . 148 
Roche l l e s a l t , 3 . 12O 
R o c k a l u m , 5 . 148 

c r y s t a l , 6. 135, 138 
s a l t , 2 . 43O, 522 ; 7. 897 
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p h o s p h a t o h e m i p e n t a m o l y b d a t o , 1 1 . 

669 
p h o s p h a t o h e n a m o l y b d a t e , 1 1 . 664 
p h o s p h a t o h o x i t a d e c a m o l y b d a t e , 1 1 . 

671 
p h o s p h a t o t e t r i t a e n n e a m o l y b d a t e , 1 1 . 

670 
p h o s p h i d e , 8. 835 
p o t a s s i u m a l loys , 2 . 481 
p r a s e o d y m i u m n i t r a t e , 5 . 670 
p r e p a r a t i o n , 2 . 448 
p r o p e r t i e s , chemica l , 2 . 468 

p h y s i c a l , 2 . 451 
p y r i d i n e p e n t a c h l o r o p l a t i n a t e , 16. 312, 
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Rubid ium pyridinetriehloroplatinite, 18. 274 
pyroarsenate, 9. 155 
pyrophosphate , 2. 862 
pyrosulphate , 10. 446 
rhodium alum, 15. 588 

disulphate, 15. 588 
• sal ts extract ion, 2 . 442, 444 

selena to, 10. 857 
selenatoaluminate , 10. 869 
selenatoarsenate, 9. 203 ; 10. 875 
selenatochromate, 10. 876 
selenatoferrate, 10. SS2 
selenatophosphate , 10. 932 
selena totri iodate, 10. 914 
selenito, 10. 823 
selenium oxytrichloride, 10. 910 
selenosulphate, 10. 925 
selenotrithionate, 10. 928 
silver amminodithiosulphate , 10. 539 

__ amminoheptathiosulphate , 10. 
539 

bromide, 3 . 424 
chloroaurate, 3 . 594 
cobaltic hexanitr i tes , 8- 504 
nitrate, 3 . 481 
trithiosulphate, 10. 539 

subchlorido, 2. 530 
sulphate preparation, 2 . 660 

• properties, chemical , 2. 672 
physical , 2 . 66O 

sulphatohypovanadi te , 9. 818 
— sulphatoperiridite, 15. 784 

sulphatostannate , 7. 479 
sulphatot i tanite , 7. 93 
sulphite , 10. 270 

homialcoholate, 10. 270 
sulphoniodide, 2. 607 

• syngenite , 3 . 810 
tellurate, 11 . 92 
tetraborate, 5. 78 

hoxahydrated, 5. 78 
tetrabromopluznbite, 7. 752 
tetrabromothallato xnonohydrated, 5. 

452 
tetrachlorobismuthite , 9. 666 
tetrachlorodioxyruthenate, 15. 535 

• tetrachloroferrite, 14. 32 
tetrachloromercuriate, 4. 857 

• te trahydrated, 4 . 857 
tetrachloroplumbite , 7. 73O 

hemihydrate , 7. 73O 
tetraiodoplumbite , 7. 775 
tetraiodothal late d ihydrated, 5. 461 
tetramereuride, 4. 1Ol 5 
te tramolybdate , 11 . 593 

hemihydrate , 11 . 593 
hemipentahydrate , 11 . 593 
tetrahydrate , 11 . 593 

tetranitri todiamminocobalt iate , 8. 510 
tetranitritoplatinite, 8. 519 

— — tetrasulphide, 2. 631, 634 
tetrasulphocuprate, 3 . 228 
tetrasulphuryliodide, 10. 691 
tetrathionate, 10. 618 
tetroxide, 2 . 485, 491 
thallic disulphate, 5. 47O 
thal lous chlorides, 5. 441 

• thiosulphate , 10. 529 
thorium hexachloride, 7. 235 

enneahydrate , 7. 235 

LL INDEX 
Rubid ium thorium hexanitrate , 7. 251 

octochloride, 7. 235 
pentafluoride, 7. 228 
trisulphate, 7. 247 

t i tanous a lum, 7. 95 
pentachlorido, 7. 77 

— sulphate , 7. 92 
triamidosodiate, 8. 258 
tribromide, 2 . 587 
trichloroferrite, 14. 32 
trichloromercuriate, 4 . 857 
trichloroplumbite, 7. 73O 
trichromate, 11. 351 
tridecafluotantalate, 9. 916 
tr idecamolybdate , 11. 598 
trifluorocuprates, 3 . 156 
trihydrodiselenite , 10. 823 
tri iodate, 2 . 338 . 
tri iodide, 2 . 609 
tr i iodoplumbate, 7. 775 

dihydrate , 7. 775 
tri iodostannite , 7. 46O 
tr imolybdite , 11 . 589 

hemitr idecahydrate , 11 . 589 
monohydrate , 11 . 589 
trihydrate, 11 . 589 

— trioxytetraf luopormolybdate, 11 . 615 
— triperhydroxycarbonate , 6. 85 
— tr isulphatoplumbate , 7. 824 
— trisulphide, 2. 631, 634 
— trisulphuryliodide, 10. 690 
— trithionate, 10. 608 
— tungs ten enneachloride, 11 . 842 
— uranate, 12. 63 
— uranium oxyoctofluorido, 12. 77 
— xiranous hexachloride, 12 . 83 
— uranyl chloride, 12. 17 

disulphate , 12. 110 
hexafluoride, 12. 79 
sulphate , 12. 17 
tetrachloride, 12 . 90 
trinitrate, 12. 126 
trisulphate, 12 . 110 

vanaditodisulphate , 9. 820 
vanadous sulphate , 9. 82O 

dodecahydrate , 9. 821 
hexahydrate , 9. 821 

zinc se lenate , 10. 866 
sulphate , 4. 638 

hexahydrated , 4. 638 
tetrachloride, 4. 557 

zirconium tr ioxydisulphate , 7. 158 
(di)rubidium s i l icododecatungstate , 6. 877 
(octo)rubidiurn s i l icododecatungstate , 6. 876 
(tetra)rubidium s i l i cododecamolybdate , 6. 

869 
(tri)rubidium hydros i l icododecatungstate , 

6. 897 
Rubies i te , 10. 694, 796 
Rubinblende , 9. 294 
Rubingl immer, 12 . 530 ; 13 . 877 
R u b i n o di rocca, 6. 715 
Rubinrotherz Eisengl immer, 13 . 877 
Rubinus ant imoni i , 9. 577 
Rubri te , 12 . 530 ; 14. 328, 331 
R u b y , 5. 154, 247 

balas , 5. 295 
blende, 9 . 539 

hemiprismatic , 9. 639 
glass , 8. 564 
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R u b i d i u m m i c a , 1 3 . 886 
o re , 3 . 7 ; 9. 294 
s i lver , 8 . 3OO 
(spinel) , 5 . 154, 295 
s y n t h e s i s , 5 . 259 

R u d d l e , 12 . 530 ; 18 . 775 
R u l e d mica,, 6. 613 
R u m f i t e , 12 . 53O 
R u m p f i t e , 6. 624 
R u n n i n g w a t e r , 13 . 616 
R u p e r t ' s d r o p s , 6. 530 
Russe l l ' s d i s p l a c e m e n t ru l e , 4 . 1 1 4 

w e t p roces s s i lver , 3 . 306 
R i i s s i u m , 5 . 504 
R u s t , 1 3 . 431 

b y - p r o d u c t s , 1 3 . 433 
n a t u r e of, 13 . 431 

R u s t i n g a c t i o n col loids , 13 . 451 
R u s t l e s s s t ee l s , 1 3 . 606 
R u t e n i t e , 14 . 75O 
R u t h e n a t e s , 15 . 517 
R u t h e n i c h y d r o x i d e , 15 . 516 

col loidal , 15 . 516 
ox ide , 1 5 . 515 
p e n t a p h o s p h o o n n e a d e c a c h l o r i d e , 8. 

1007 
R u t h e n i u m , 16. 1, 3 

a m m i n e s , 1 5 . 543 
a n a l y t i c a l r e a c t i o n s , 15 . 5IO 
a t o m i c d i s r u p t i o n , 15 . 513 

n u m b e r , 15 . 512 
w e i g h t , 15 . 511 

b l ack , 15 . 502 
c a r b o n y l b r o m i d e , 15 . 537 

—_ d ich lo r ide , 15 . 524 
ch lo ro -0£7*" - t r i amino t r i e thy l ene -

a m i n e , 1 5 . 529 
c h l o r o b i s e t h y l e n e d i a m i n o c h l o r i d e , 1 5 . 

528 
c h l o r o n i t r a t o t e t r a m m i n o n i t r a t e , 15 . 

528 , 544 
c o b a l t a l loys , 15 . 510 
col loidal , 15 . 502 
c o p p e r a l loy , 15 . 510 
c ry s t a l l i ne , 15 . 502 
d i a q u o t r i a m m i n o d i c h l o r i d e , 15 . 523 
d i b r o m i d e , 15 . 537 
d i b r o m o t e t r a m m i n o b r o m i d e , 15 . 528 
d i c a r b o n y l , 5 . 961 
d i c a r b o n y l d i b r o m i d e , 1 5 . 537 
d i c a r b o n y l d i c h l o r i d e , 1 5 . 528 
d i c a r b o n y l d i i o d i d e , 1 5 . 539 
d i ch lo r ide , 1 5 . 522 
d i c h l o r o q u a t e r e t h y l a m i n o c h l o r i d e , 15 . 

528 
d i c h l o r o t e t r a m m i n o c h l o r i d e , 1 5 . 528 
d i c h l o r o t e t r a p y r i d i n e c h l o r i d e , 1 5 . 528 

~ d i n u o r i d e , 15 . 522 
d i h y d r o n i t r o s y l h e x a m m i n o h y d r o b r o -

m i d e , 15 . 537 
d i h y d r o n i t r o s y l h e x a m m i n o h y d r o -

ch lo r ide , 1 5 . 537 
d i h y d r o n i t r o s y l h y d r o b r o m i d e , 1 5 . 537 
d i h y d r o n i t r o s y l h y d r o c h l o r i d e , 15 . 537 
d i h y d r o n i t r o s y l h y d r o x y d i c h l o r i d e , 15 . 

537 
d i h y d r o n i t r o s y l t r i h y d r o x i d e , 1 5 . 537 
d i h y d r o x y c h l o r i d e , 16. 529 
diiodide, 15 . 539 

, d i iodotetramminoiodide , 15 . 528 

R u t h e n i u m d iox ide , 15 . 515 
d i o x y d i a q u o d i c h l o r o d i a m m i n e , 15 . 536 
d i o x y d i h y d r o x y d i a m m i n e , 15 . 518 
d i p y r i d i n o t e t r a c h l o r i d e , 15 . 533 
d i se len ide , IO. 802 
d i s u l p h i d e , 15 . 540 
d i t e l l u r ide , 1 1 . 64 
e lec t ron ic s t r u c t u r e , 15 . 512 
exp los ive , 15 . 502 
e x t r a c t i o n , 15 . 499 
films, 15 . 502 
go ld a l loy , 15 . 510 
ha l i de s , 15 . 522 
h e r a i h e p t a a m m i n o h e x a c h l o r i d e , 15 . 

527 
h e m i h e p t a a m m i n o t r i b r o m i d e , 15 . 537 
h e m i h e p t a m m i n o t r i i o d i d e , 15 . 539 
h e m i h e p t o x i d e , 1 5 . 518 
h e m i p e n t a c h l o r i d e , 1 5 . 525 
h e m i p e n t o x i d e , 1 5 . 517 

d i h y d r a t e , 15 . 517 
h e m i t r i o x i d e , 15 . 514 
h e x a m m i n o c h l o r o m e r c u r a t e , 15 . 525 
h e x a m m i n o t r i c h l o r i d e , 1 5 . 527 
h e x a s u l p h i d e , 15 . 542 
h y d r o t e t r a c h l o r i d e , 1 5 . 524 , 526 
h y d r o x i d e , 15 . 515 
h y d r o x y b r o m o t e t r a m m i n o b r o m i d e , 

15 . 528 
h y d r o x y ch lo r ide , 1 5 . 528 
h y d r o x y c h l o r o b i s o t h y l e n e d i a m i n o -

ch lor ide , 15 . 528 
h y d r o x y ch loroq u a t e r e t h y l a m i n o -

ch lo r ide , 15 . 528 
h y d r o x y c h l o r o t o t r a r n m i n o c h l o r i d o , 1 5 . 

528 
— h y d r o x y c h l o r o t e t r a m m i n o i o d i d e , 1 5 . 

528 
h y d r o x y c h l o r o t e t r a p y r id inech lo r ide , 

15 . 528 
— — h y d r o x y d i c h l o r i d e , 15 . 530 

h y d r o x y h e p t a m m i n o d i c h l o r i d e , 15 . 
* 536 

h y d r o x y h e p t a m m i n o h y d r o t r i c h l o r i d e , 
15 . 536 

h y d r o x y i o d o b i s e t h y l e n e d i a m i n o -
iod ide , 15 . 528 

h y d r o x y i o d o t e t r a m m i n o i o d i d o , 15 . 
528 

h y d r o x y t r i c h l o r i d e , 15 . 535 
i r i d i u m a l loys , 1 5 . 747, 75O 
i ron a l loys , 15 . 5IO 
i so topes , 15 . 512, 641 
l e a d a l loys , 15 . 5IO 
l i t h i u m a l loy , 15 . 510 
m o n o b r o m i d e , 1 5 . 537 
m o n o c h l o r i d e , 15 . 522 
monose l en ide , 10. 802 
monos i l i c ide , 6. 213 
m o n o t e l l u r i d e , 1 1 . 65 
m o n o x i d e , 15 . 513 
n icke l a l loys , 15 . 5IO 

-—— n i t r o s y l b romob i se t h y l ened i amino -
iod ide , 15 . 539 

n i t r o s y l b r o m o b i s e t h y l e n e d i a m m i n o -
b r o m i d e , 15 . 538 

n i t r o s y l h y d r o x y b i s e t h y l e n e d iamino -
iod ide , 15. 539 

n i t r o s y l h y d r o x y e t h y l e n e d i a m m o a m -
mino iod ide , 15. 539 
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R u t h e n i u m nitrosylhydroxyethylene -
dianunobispyridinoiodide, 15. 539 

nitrosylhydroxyhydroehloridobis-
ethylenediaminochloride, 15. 532 

nitrosylhydroxyhydrochlorobisethyl-
enedianiminoiodide, 15. 539 

nitrosylhydroxytetramminocar-
bonate , 15. 544 

nitrosylhydroxytetranuninochloro-
plat inite , 15. 537 

nitrosy lhy droxy tetramminodiohloride, 
15. 537 

n i trosylhydroxytetramminonitrate , 
15. 544 

nitrosylhydroxytetramminosizlphate, 
15. 542 

nitrosyliodide, 15. 539 
• nitrosyliodobisethylenediarninobro-

mide , 15. 539 
nitrosyl iodobisethylenediaminoiodide, 

15. 539 
• nitrosyltribromide, 15. 537 

nitrosyltrichloride, 15. 528 
monohydrate , 15. 528 
pentahydrate , 15. 528 

nitrosyltriiodide, 15. 539 
occurrence, 15. 498 
osmium al loys , 15. 697 
oxides , 15. 513 
pal ladium al loys, 15. 652 
pentafluoride, 15. 522 
pentaphosphoenneadecabromide, 8. 

1033, 1035 
pentaphosphoennoadecachloride, 8. 

1016 
phosphobromide, 15. 537 
phosphochloride, 15. 524 
p lat inum al loy, 16. 221 
potass ium dihydroheptanitr i te , 8. 513 

hexanitr i te , 8. 513 
oxydodecanitr i te , 8. 513 
oxyoctosulphi te , 10. 326 
pentanitr i te , 8. 513 

preparation, 15. 499 
properties , chemical , 15. 508 

physical , 15. 503 
- — red, 15. 527, 536 

rhodium al loys , 15. 665 
ruthenate , 15. 518 
sesquioxide , 15. 514 
silver al loy, 15. 510 
sodium hydrosulphite , 10. 326 

oxyoctosulphi te , 10. 326 
pentanitri te , 8. 513 

• solubil ity of hydrogen, 1. 307 
• spongy, "15. 502 

sulphate, 15. 54O, 542 
sulphides, 16. 540 
tetrabromide, 15. 537, 538 
tetrachloride, 15. 533 
tetrahydroxide, 15. 516 
tetramminochloride, 15. 523 
tetramminodiohloride, 15. 537 
tetritaenneaoxide, 15. 516 
tetroxide, 15. 519 
t in al loys, 15. 510 
tribromide, 15. 537 
trichloride, 15. 625 
trifluoride, 15. 522 
tr ihydroxide , 15. 614 

R u t h e n i u m triiodide, 15. 539 
trioxide, 16. 517 

• tr istannide, 15. 510 
trisulphide, 15. 542 
trisulphite, 10. 326 
uses , 15. 511 
va lency . 15. 511 

Ruthenochlorides , 15. 529 
R u t h e n o u s chloride, 15. 522 

di thionate , 10. 599 
hydroxide , 15. 514 
potass ium disulphite , 10. 326 
tetrarnnunohydroxide, 15. 514 

Rutherfordine, 12. 5 
Rutherfordite , 5. 517 ; 7. 897 ; 0. 839, 9 0 4 ; 

12. 113 
Rutherford's a t o m , 4. 166 
Rut i le , 7. 2, 30 

X-radiogram, 1. 641 
Ryaco l i t e , 6. 662 

S 

Saccharite , 6. 693 
Sacondios , 7. 98 
Sacrificial meta l s , 1. 1025 
Satersbergite, 9. 73 
Safflor, 14. 420 
Safflorite, 9. 4 , 77 ,- 14. 424 ; 15. 6 
Saffra, 14. 420 
Saffran, 14. 420 

d'or, 8. 582 
Spiessglanz, 9. 5 

Safre, 14. 42O 
Sagenite , 7. 2, 3O, 34 
Sahl i te , 6. 39O, 409 
Sajji-mati , 2. 71O 
Sal a lembroth, 4. 849 

amarum, 4. 321 
.ammoniac , 2. 15 ; 8. 144 

• a m m o n i a c u m , 8. 144 
f ixum, 3 . 697 

angl icum, 4. 249, 321 
armeniacum, 8. 144 
armeniacus , 2 . 20 

• cathart icum, 4. 249, 321 
de duobus , 2 . 656 
excoctus , 2 . 522 
fossil is , 2. 522 

pel lucens , 2 . 522 
— g e m m a , 2. 522 
— lacustus , 2. 522 
— marinus , 2 . 522 
— microcosmicum, 2. 874 
— mirabile Olauberi, 2 . 656 
— muriaticurn, 2 . 522 
— petrae, 2 . 42O 
— phi losopherum, 10. 331 
— polychres tum glaseri, 2 . 656 
— prunella, 2 . 656 
— sapient iae , 4 . 8 4 9 
— sedat ivr im, '2. 4 ; 5 . 48 , 49 , 62 

Hombergi i , 5. 2 
su lphuratum Stahli i , 10. 268 
tartari , 2 . 656, 714 
urinse fixum, 2 . 874 
volat i le , 2 . 780 

cornu cervi , 2 . 781 
olei vitrol i , 10 . 332 
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SaIa, A. , 1. 51 
Salaccio, 5. 51 
Saldanite , 5. 333 
Salicor, 2 . 713 
Salis natura, 2 . 20 

nitri , 8. 618 
Salite , 6. 409 
Salmite , 12 . 15O 
Salmonsi te , 12. 530 ; 14. 411 
Salt , 1. 389 ; 2 . 521 

Armenian, 8. 144 
cake, 2 . 657, 730, 731 
cerebros, 2 . 526 
decrepitat ing, 2. 533 
(e lement) , 1. 34 
fish, 2 . 526 
gardens , 2 . 525 
Olauber's, 2 . 656 
glaze, 6. 514 
history, 1. 382 , 384 
hydratod, 1. 397 
lick, 2 . 522 
m e a d o w s , 2 . 525 
Metal of, 2 . 421 
neutral , 1. 384 
of Sy lv ius , 2. 42O 

tartar, 2 . 656, 714 
wisdom, 4. 849 

pickling, 2 . 807 
ponds , 2 . 525 
prunella, 2 . 656 
solut ions a n d gas solubil i ty , 1. 534 
springs, 2 . 522 
Sy lv ius ' d igest ive , 2. 522 
table , 2 . 526 
tetragenic, 4 . 343 

Saltpeter, 6. 497 
Saltpetre, 2. 42O 

baryta , 8. 625 
— Bengal , 2 . 808 

wall , 3 . 849 
Sal ts , 1. 393 ; 18 . 608 

acid, 1. 387 
and acids , reactions, 1. 1002 

bases , reactions, 1. 1002 
basic, 1. 394 
complex , 2 . 223, 224 
compound, 2 . 223 
const i tut ion theories , 1. 403 
double , 2 . 223 , 224 
hydrated , 1. 498 
m i x e d , 2 . 264 
neutral , 1. 388 
normal , 1. 387 
paragenesis of, 4. 346 

Salvadorite , 12 . 530 ; 14. 295 
Samaria, 5 . 502 , 625 

preparation, 6. 588 
Samarium a m m o n i u m carbonate , 5 . 666 

m o l y b d e n u m , 1 1 . 587 
se lenate , 10. 872 
sulphate , 5. 659 

analyt ica l react ions, 5 . 608 
a tomic number , 5. 622 

weight , 5 . 621 
brornate, 2 . 354 
bromide, 5. 645 

hexahydrated , 5 . 645 
bromoaurate , 8. 608 
carbonate , 5 . 664 

Samar ium chloride, 5. 644 
hexahydrated , 5. 644 
monohydrated , 5. 644 

chloroaurate, 3 . 595 
chloroplatinate, 16. 330 
chroma,to, 11 . 287 

enneahydrate , 11 . 287 
octohydrate , 11 . 287 

cobaltous nitrate , 14. 828 
diamminochloride, 5. 644 
dichloride, 5. 645 
dihydrotetraselenite , 10. 831 
diiodide, 5. 646 
d ioxysulphate , 5. 651 
fluoride, 5. 638 
hemienneadecamminochloride , 5. 644 
hemitrieosiamrninochloride, 5. 645 
hydrido, 5. 602 
hydropyrophosphate , 5. 675 
hydrosulphate , 5. 656 
hydroxide , 5. 628 
iodate , 2 . 355 
isolation, 5. 551 
magnes ium nitrate , 5. 672 

- manganous ni trate , 12 . 446 
metaborato , 5. 104 
metaphosphate , 5. 676 
meta tungs ta te , 11. 826 
mo lybdate , 11 . 565 
monamminochlor ide , 5 . 644 
nickel nitrate , 15. 492 
nitrate , 5. 669 
nitride, 8. 115 
occurrence, 5. 586 
octamminoehloride , 5. 644 
orthophosphate , 5. 675 
oxychloride , 5. 644 
oxyoctose len i te , 10. 831 
pentamminochlor ide , 5 . 644 
pentox ide , 5 . 634 
periodate , 2 . 415 
po tas s ium carbonate , 5 . 666 

chromato , 11 . 287 
*_ pentadocasulphate , 5. 658 

se lenate , 10. 872 
preparation, 5. 59() 
propert ies , chemical , 5. 6Ol 

phys ica l , 5. 591 
se lenate oc tohydrated , 10. 872 

dodecahydrate , 10. 872 -
selonite, 10. 831 
sesquioxide , 5. 625 
s i l icododeoatungstate , 6. 880 
sod ium carbonate , 5. 665 

molybdate , 11. 565 
su lphate , 5. 657 
tungs ta te , 11 . 791 

solubi l i ty of hydrogen, 1. 307 
su lphate , 5. 65O 

basic , 5. 65O 
octohydrated , 5 . 654 

sulphide, 5 . 648 
sulphi te , 10. 302 
tetramminochloride, 5. 644 
tr iamminochloride, 5. 644 
trichloride, 5. 644 
tri iodide, 5. 646 
tr i terodecavanadate , 9- 775 
tungs ta te , 11 . 791 
zinc nitrate , 5. 672 
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Samarous chloride, 5 . 645 
Samarskite , 5 . 516 ; 7. IOO, 185, 255, 896 ; 

9. 839, 906 ; 12. 5 
Sarnian ware, 6. 513 

Engl i sh , 6. 514 
Samirescite , 9. 867 
Samiresite , 5. 519 ; 9. 839, 905 ; 12. 5 
Sammet-blende, 12. 530 ; 13. 877, 886 
Samoite , 6. 497 
Sancy d iamond, 5. 711 
Sand-cast p ig iron, 12. 596 
Sandaraca, 7. 672, 673 
Sandarach, 9. 1, 267 
Sandbergite , 9. 4, 291 
Sandste in biegsame, 6. 140 
Sandstone flexible, 6. 14O 
Sandy l imestone, 3 . 815 
Sanguinite , 9. 294 
Sanidine, 6. 662 

habi t , 6. 67O 
Sanidinite , 9. 839 
Sanies draconis, 4. 942 
Sanitary ware, 6. 515 
Sanoerysin, 10. 541 
Saphir d'eau, 6. 8IO 
Saphiros, 5. 247 
Sapo vitriariorum, 12. 140 
Saponite , 6. 432 , 498 
Sapphire, 5. 154, 247 ; 14. 42O 

Oriental, 5. 247 
Sapphirin, 6. 584 
Sapphirine, 6. 813 
Sapphiros, 6. 586 
Sarawakite, 9. 343, 504 
Sarcolite, 6. 752 

du Vicontin, 6. 734 
Sarcopside, 12 . 530 ; 14. 396 
Sardinian, 7. 803 
Sardonyx, 6. 14O 
Sarkinite, 9. 5, 218 ,- 12. 150 
Sarpu, 3. 295 
Sartorite, 7. 491 ; 9. 4, 299 
Sasbachite , 6. 736 
Sassolin, 5. 3 , 49 
Sassolite, 5. 3 , 49 
Satan, fiery, 9. 341 
Satel l i tes of spectrum, 4. 7 
Satin spar, 3 . 761, 814 

white , 5. 29O 
Saturated compounds , 4 . 191 
Saturation, 1. 384 

capaci ty , 1. 224 
Saturnian a tom, 4. 165 
Saturnism, 7. 589 
Saualpite, 6. 719 
Sauces , 13 . 616 
Saulesite , 6. 933 
Saussurite , 6. 693 
Savi te , 6. 653 
S a v o n des verriers, 12. 140 
Sayni te , 9. 589, 696 ; 14. 424 ; 15. 6, 447 
Scacchite , 6. 408 ; 12. 150, 348 
Scsechite, 2. 15 
Scandia , 5. 498 
Scandium, 5. 480 

a m m o n i u m carbonate, 5. 492 
su lphate , 5. 492 
sulphi te , 10. 302 

analyt ica l reactions, 5. 486 
a tomic dis integration, 5. 487 

S c a n d i u m atomic number, 5. 487 
weight , 6. 487 

bromate , 2 . 353 
bromide, 5 . 49O 

hexahydrated , 5. 49O 
sesquihydrated, 5. 490 

- carbonate, 5. 492 
• chlorate, 2 . 353 

chloride, 5. 489 
hexahydrated , 5. 490 
sesquihydrated, 5. 490 

chloroaurate, 8. 595 
extract ion, 5. 482 
fluoride, 5. 488 
fluosilicate, 6. 954 
hal ides , 5. 488 
history, 5. 480 
hydrazine sulphate , 5 . 492 
hydroxide , 5. 488 
hydroxyni trate , 5. 493 
hydroxyth iosu lphate , 10. 546 
iodate , 2. 353 
i sotopes , 5. 487 
nitrate , 5. 493 
nitride, 8. 114 

• occurrence, 5. 480 
orthoborate, 5. 104 
orthodisi l icato, 5. 482 ; 6. 859 
oxide , 5. 488 
oxyni trate , 5. 493 

• oxysu lphate , 5. 491 
- porchlorate, 2 . 402 
- phosphate , 5. 493 

potass ium sulphate , 5. 492 
- properties , physical , 5. 485 
sodium carbonate, 5. 492 

su lphate , 5. 492 
solubi l i ty of hydrogen, 1. 307 
sulphate , 5. 491 

d ihydrated, 5. 491 
hexahydrated , 5. 492 
pentahydrated , 5. 491 
te trahydrated, 5. 491 

sulphide, 5. 491 
sulphite , 10. 302 
sulphuric acid, 5. 491 
tr ihydrosulphate , 5. 491 

Scapol i tes , 6. 762 
Scarboroite, 6. 497 
Scatter ing X - r a y s , 4 . 34 
Schabasi te , 6. 729 
Schafarzikite, 8. 919 ; 12. 530 
Schaffuerite, 9. 777 
Schalenblende, 4 . 408 
Schalenmarcasi te , 14. 218 
Schallerite, 6. 836 
Schalste in , 6. 354 
Schanyawski te , 5. 275 
Schapbachite , 7. 491 ; 9. 589, 694 
Scheelble ispath, 11 . 792 
Scheele's green, 9. 121 
Scheel in calcaire, 11 . 674 

ferrugine, 1 1 . 673 
Scheel i te , 8. 623 ; 7. 897 ; 1 1 . 674, 678, 783 

X-radiogram, 1. 642 
Soheelit ine, 11 . 792 
Scheel ium, 11 . 674 
Scheelocher, 11 . 753 
Scheelspath, 11 . 674 
Schefferite, 6. 390 , 396 ; 12 . 150 
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Scherbenkobold, 9. 2, 3 
Schertel i te , 4 . 385 
Scheslerz, 1 1 . 674 
Schilfglaserz, 0. 551 
Schiller, 6. 395 

spar, 6. 392 
Schil lerstein, 6. 392 
Schirlkobelt , 9. 3 
Schirmerite, 7. 491 ; 9. 695 
Schirmeti te , 9. 589 
Schis t ta lc , 6. 430 
Schistos , 13 . 885 
Schizol i te , 6. 9OO 
Schlippe's sal t , 9. 570 
Schlorlomite , 7. 3 
Schmelzste in , 6. 763 
Schmiedeison, 12 . 709 
Schmol lni tz i te , 14. 251 
Schneebergite , 9. 343, 454 
Sehneiderite , 6. 738 
Schonherr's furnace, 8. 375 
Schonite , 2 . 43O, 657 ; 4 . 252, 338, 340 ; 7. 897 
Schoepite , 12 . 5, 59 
Schorl, 5. 4 ; 6. 74O, 821 
— Hungar ian rod, 7. 1 

rouge, 7. 3O 
Sehokoladenste in , 12. 433 
Schomolnoki te , 14. 245 
Schorl, 6. 821 

blanc, 6. 663 
cruciforme, 6. 909 
indigo blue , 7. 3O 
octahedral , 7. 30 
rayonnante en gouttiero, 6. 840 

— spar, whi te , 6. 762 
vert du Dauphinc , 6. 721 
volcanic , 6. 726 

Schorlite , 6. 56O 
Schorlomite , 6. 714, 836 
Schreibersite, 8. 86O ; 12. 528, 531 
Sohriftellur, 11 . 1 
Schrifterz, 11 . 1, 47 
Schrifttellur, 11 . 47 
Schrockingorite, 12 . 115 
Schrockingite , 12. 5 
Sehrotteri te , 6. 497 
Schuchardt i te , 6. 624 ; 12 . 531 ; 15. 9 
Schul teni te , 9. 193 
Schulzenite , 14 . 424 
Schulze's rule precipitat ion col loids, 3 . 543 
Schumann's w a v e s , 4. 8 
Schungi te , 5. 718 
Schurl, 6. 74O 
Schutzkol lo ide , 3 . 547 
Schwartzembergi te , 2. 17 ; 7. 491 , 768 
Schwartz i te , 9. 291 
Sohwarzbraunsteinerz, 6. 896 
Schwarze SaIz, 14. 672 
Schwarzerz, 9. 291 , 54O 
Schwarzgulden, 9. 540 
Schwarzi te , 9. 4 
Schwarzspiessglanzerz, 9. 550 
Schwatz i t e , 4 . 697 
Sohwazi te , 9. 4 
Schwofel, 10. 1 
Schwein furt green, 9. 122 
Schweisss tahl , 12. 71O 
Schweizerite , 6. 423 
Schweizer's l iquid, 8. 152 

reagent , 3 . 152 

Schwerbleierz, 7. 681 
Science, object of, 1. 10 
Scientific chemistry , 1. 4 

knowledge , 1. 8 
Scleroclase, 9. 4 , 301 
Sclerodase, 9. 299 
Scolecite , 6. 749 

a m m o n i u m , 6. 75O 
si lver, 6. 75O 
X-radiogram, 1. 642 

Scolesite , 6. 575 
Scolexerose, 6. 763 
Scolopsite , 6. 584 
Scoria argenti , 7. 638 

p lumbi , 7. 638 
Scorodite , 9. 5, 224 ; 12. 531 
Scorza, 6. 721 
Scott 's furnace, 8. 376 

selenit ic cement , 3 . 776, 80O 
shaft furnace, 4. 7Ol 

Scoulereite , 6. 709 
Scovi l l i te , 5. 529 
Scy th ian iron, 12. 499 
Sea-lead, 5. 714 

sal t , 2 . 522 
water , 2 . 437 ; 13 . 608, 616 

Seamani te , 12 . 15O, 451 
Searlesite , 6. 448 
Seasoning s tee l , 12 . 680 
Sebacic acid , 13. 616 
Sebkaini te , 2. 429 
Secondary X - r a y s , 4. 31 
Sedat ive salt , 5. 2 

spar Liinberg, 5. 137 
Seebachite , 6. 729 ; 10. 694 
Seebock's colours, 6. 533 
Seeding solut ions , 1. 451 
Segregation dendrit ic , 12. 887 

figures, 12. 890 
intercrystal l ine, 12. 887 

Sehta , 14. 750 
Seidlitz salt , 4. 249, 321 
Seidschiitz sa l t , 4 . 321 
Seignette 's salt , 3 . 120 
Sekta , 9. 308 
SeI a lumineux , 5. 15O 

a m m o n i a c u m , 8. 144 
blanc des a lchemistes , 5. 2 
de varee , 2 . 713 
febrifuge, 2. 522 
g e m m e , 2 . 522 
reutre arsenical, 9. 137, 749 
sale, 5. 2 
sodatif, 5 . 2 
urineux mineral, 5. 1 
volat i l de borax, 5. 2 

Seladonite , 6. 92O 
Selenates , 10. 853 
Selenato di-iodic acid, 2 . 363 

Glauber's salt , 10. 855 
monoiodic acid, 2 . 363 
thenardite , 10. 855 

Selenatobaric acid, 10. 863 
Selenatodisulphuric acid, 10. 925 
Se lenatomolybdic acid, 10. 877 

hexox ide , 10. 877 
— dihydrate , 10. 877 

Selenatosodal i te , 6. 583 
Selenatosulphates , 10. 929 
Selenatosulphuric acid, 10. 924 
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Selenatouranic acid, 10. 877 
Se lenatovanadic acid, 10. 875 
Selenblei , 10. 787 

m i t se lenkobalt , 10. 787 
selenkupfer, 10. 788 
selenquecksilber, 10. 788 

Selenbleiglanz, 10. 787 
Selenbleikupfar, 10. 788 
Selenic acid, 10. 843, 844 

monohydrate , 10. 846, 847 
tetrahydrate , 10. 847 

Selenides, 9. 589 ; 10. 764, 765 
Selenious acid, 10. 813 

properties, chemical , 10. 816 
physical , 10. 814 

Selenite, 3 . 623, 761, 762 
Selenites , 10. 82O 
Selenitic cement , 8. 776 
Selenitomolybdic acid, 10. 836 
Selenitosodalite , 6. 583 
Seleni to vanadates , 10. 834 
Selenitovanadic acid, 10. 834 

dacahydrate , 10. 834 
dihydrate , 10. 834 
hexahydrate , 10 . 834 

Selenium, 10. 693 ; 15. 151 
al lotropes, 10. 70O 
amorphous , 10. 7Ol 
a n t i m o n y dioxyenneachloride , 10. 906 

• a tomic number, 10. 754 
weight , 10. 753 

boride, 10. 780 
bridge, 10. 725 
bromodinitride, 10. 900 
calcium trioxyoctochloride, 10. 910 
cell, 10. 725 

hard, 10. 725 
soft, 10. 725 

chemical reactions, 10. 751 
chloronitride, 10. 895 
colloidal, 10. 702 
dichloride, 10. 893 
dioxide, 10. 808, 809 

monohydrated , 10. 813 
properties , chemical , 10. 811 

physical , 10. 810 
dioxydichloride, 10. 911 
dioxydihydrochloride, 10. 913 
dioxypentahydrofluorido, 10. 912 
dioxytetrahydrochloride , 10. 913 
disulphido, 10. 916 

colloidal, 10. 917 
electronic structure, 10. 754 
ethide , 10. 902 
extract ion , 10. 696 
ferric d ioxyheptachlor ide , 10. 910 
glassy, 10. 701 
glycerol sols , 10. 704 
hal ides , 10. 892 
hemitr ioxide , 10. 809 
hexachloride, 10. 893 
hexanuoride , 10. 892 
h is tory , 10. 693 
hydrodioxy iod ide , 10. 913 
hydrosol , 10. 762 
in sulphuric acid, 10. 371 
i so topes , 10. 754 
m a g n e s i u m tr ioxyoctochloride, 10. 9IO 
meta l l i c , 10. 705 
monobromide , 10. 9OO 

Se lenium monochloride, 10. 893 
monocl inic , 10. 704 

a-, 10. 704 
0-, 10. 704 

monofluoride, 10. 893 
monoiodide , 10. 901 
monosulphide , 10. 917 
monox ide , 10. 808 
nitride, 8. 126 ; 10. 788 
occurrence, 10. 693 
oxides , 10. 808 
oxydibromide , 10. 911 

hydrated , 10. 913 
oxydichloride, IO. 903, 913 

hydrated , 10. 913 
monohydrate , 10. 904 

oxyfluoride, 10. 903 
oxyhal ides , 10. 903 
phosphides , 10. 930 
physiological act ion, 10. 752 
potass ium manganic a lum, 10. 880 

oxytrichloride, 10. 91O 
properties , chemical , 10. 746 " 

physical , 10. 710 
purification, 10. 696 
rubidium oxytrichloride, 10. 91O 
sesquioxide , 10. 809 
stannic dioxyoctochloride , 10 . 910 
sulphides , 10. 915 
sulphite , 10. 306 

• su lphopentoxide , 10. 924 
- sulphotrioxide, 10. 923 

tetrabromide, 10. 9OO 
tetrachloride, 10. 893, 898 
tetrafluoride, 10. 893 
tetraiodide, 10. 902 

- totramminoxydichlor ide , 10. 906 
t i tanic d ioxyoctochlor ide , 7. 81 , 85 ; 

10. 91O 
- tr ioxide, 10. 843 

tr i tatetroxide, 1 0 / 809 
ultramarine, 6. 590 
unit , 10. 725 
uses , 10. 754 
va lency , 10. 753 
v i treous , 10. 7Ol 

Selenkobaltblei , 10. 787, 800 
Selenkupfer, 10. 769 
Selenkupferblei , 10. 788 
Selenkupferbleiglanz, 10. 788 
Selenobismuti te , 9. 589 
Selenochromyl chloride, 10. 911 
Selenolite , 10. 697, 809 
Se lenomium, 10. 753 
Selenophosphates , 10. 93O, 931 
Selenophosphites , 10. 930 
Selenosil icon, 10. 783 
Selenpal ladium, 15. 592 
Selenquecksilberblei , 10. 788 
Selenquecksilberbleiglanz, 10. 788 
Selenschwefelquecksilber, 10. 78O 
Selensilber, 10. 771 
Selensilberbleiglanz, 10. 771 
Selensilberglanz, 10. 771 
Selensulphur, 10. 915 
Selentel lurium, 10 . 796 ' 
Se lenwismuthglanz , 10. 795 
Selenyl bromide , 10. 911 

chlpride, IO. 911 
dichloride, 10. 908 



Self-hardening s tee ls , 13 . 634 
ox idat ion , 5 . 812 
reduct ion, 8. 23 

Sel igmannite , 7. 401 ; 9. 4 , 299 
Sellaite, 2 . 1 ; 4 . 252 , 296 
SeIs m i x t e s , 2 . 525, 657, 658 
Se lwyni te , 6. 865 
Semel ine , 6. 84O 
Semi-steel , 12 . 711 

whi tney i te , 9. 62 
Semsey i t e , 7. 491 ; 9. 343 , 548 
Senai te , 7. 3 , 56 ; 12 . 150, 531 
Senarmont i te , 9. 343 , 421 
Sendibogius , M., 1. 48 
Seneca, A. , 1. 38 
Seng, 4. 399 
Sensat ion , 1. 6 
Senses , 1. 6 
Separat ing e lement , 5. 541 
Sepiol ite , 6. 42O 

a-, 6. 428 
JS-, 6. 428 
para, 6. 428 

Sepiolit ic acid, 6. 295 
Serandite , 12 . 150 
Serbian, 6. 865 
Serendibite , 6. 462 
Sericito, 6. 606 

meta- , 6. 606 
Sericitic mica , 6. 47O 
Series of e l ements , 1. 255 

e v e n . 1. 255 
odd, 1. 255 

Serium a n d hydrogen , 1. 304 
Serpentenste in , 6. 42O 
Serpentine, 4 . 251 ; 5. 531 ; 6. 420 ; 15. 9 

noblo, 6. 422 
precious, 6: 422 , 628 

Serpentinic acid, 6. 294 
Serpierite, 4. 64O 
Sesqui iodylamine , 8. 606 
Sosquimagnes ia a lum, 5. 354 
Sesqui ox ides , 1. 118 
Sesquiselenide, 10. 784 
Set t l ing of part ic les in water , 1. 774 
Severi te , 6. 495 
Sexangal i tes p l u m b e n s , 7. 782 
Seybert i te , 6. 816 
Shanyawski te , 5. 275 
Shat tuck i t e , 3 . 8 ; 6. 341 
Shear m o d u l u s , 1. 820 
Shel l l imestone , 3 . 815 
Shepardite , 6. 392 
Sheradiasing, 4 . 494 
Sheridanite , 6. 622 
Shining ore, 12 . 531 
Shirl, 6. 740 
Shorl i te , 6. 560 
Shortness , 13 . 61 

b lue , 13 . 61 
cold, 13 . 61 
h o t , 13. 61 
red, 13 . 61 

S h o t meta l , 7. 578 
Shurl , 6. 740 
Sialonite , 10 . 694 
Siberite, 6. 741 
Sibiconice, 9 . 435 
Sical process hydrogen , 1. 284 
S ickening of mercury , 8. 498 
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Sicklerite, 2 . 426 ; 12. 531 ; 14. 412 
Side react ions, 1. 36O 
Sider-plesite, 12. 931 
Siderazote, 8. 131 ; 12 . 531 
Siderchrom, 11 . 201 
Sideretine, 9. 227 
Siderite, X-radiogram, 1. 641 
Siderites , 12 . 523 , 531 ; 14. 356 

b o x w o o d , 14. 356 
calciferous, 14. 356 
dolomite , 14. 356 
magnes ium, 14. 356 
manganese , 14. 356 

Sideroehalcite , 9. 161 
Siderochrome, 12. 531 
Sideroforrite, 12. 522, 531 
Siderolite, 12. 523 
Sidorolithites, 12. 523 
Sideronatrite , 2 . 6 5 6 ; 12. 5 3 1 ; 14. 3 1 9 , 

328 345 
Siderophyl l i te , 6. 605, 609 
Siderophyrs , 13 . 523 
Sideroplat inum, 16. 5 
Sideroplesite , 14. 355, 359 
Sideroschisolite, 6. 623 
Siderose, 14. 355 
Siderotantal i te , 9. 906 
Sideroti le , 12 . 531 ; 14. 249 
Sideroxine, 6. 381 
Siderum, 8. 853 
Sidot 's blonde, 4 . 592 
Siegelstein, 13. 731 
Siegenite , 14. 424 
Siemens-Martin steel , 12. 653 

ozonizor, 1. 886 
Sienna, 12. 531 ; 13. 887 

burnt . 13. 782 
Siglerite, 6. 663 
Siglesite , 6. 663 
Sliane, 6. 216 
Si laonite , 9. 589 ; 10. 795 
Silber, 3 . 295 

wi smuth i sches , 9. 694 
Silberfahlerz, 9. 291 
Si lberglatte , 7. 644 
Silberglanz, 3 . 438 
Si lberglas. 3 . 438 
Si lberphyll inglanz, 11 . 114 
Si lberwismuthglanz, 9. 691 
Silox, 6. 14O 

circonius. 7. 98 
crucifor, 7. 766 

Silfbergite, 6. 917 ; 12. IRO 
Silfr, 3 . 295 
Silfver, 3 . 295 
Silica, 6. 236 

alcogol, 6. 304 
aleosol , 6. 304 
colloidal, 6. 236, 29O 
etherogel , 6. 304 
glass , 6. 288 
glycerogel , 6. 304 
hydrogel , 6. 290 
hydrosol , 6. 291 
occurrence, 6. 137 
properties , chemical, 6. 274 
resinous, 6. 141 
sulphatogel , 6. 304 
uses , 6. 288 
vi treous, 6. 288 
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Sil ia X - r a d i o g r a m , 1. 642 
Si l ica] , 6. 233 

a c e t a t e , 6. 233 
b r o m i d e , 6. 233 
ch lo r ide , 6. 233 
f o r m a t e , 6. 233 
h y d r o x i d e , 6. 233 
s u l p h a t e , 6. 233 

Si l icam, 8. 116, 264 
Si l icane, 6. 216 
Si l ica tes , 6. 304 ; 12. 528 

c o n s t i t u t i o n , 6. 308 
n o m e n c l a t u r e , 6. 308 
t e m p , f o r m a t i o n , 6. 314 

Silicia ac id a-, 6. 295 
£_, 6. 295 
h y d r o g e l , 6. 29O 
h y d r o s o l , 6. 291 
o rganoge l s , 6. 304 

ac ids , 6. 29O 
n o m e n c l a t u r e , 6. 308 
T s c h e r m a k ' s , 6. 294 

a n h y d r i d e , 6. 307 
Sil icides, 6. 168 
Silicifiuoridos, 6. 934 
Si l ic ipropionie ac id , 6. 309 
Si l ie i te , 6. 693 
Si l ic i tes , 6. 236 
Silicium, 6. 136 
Sil iciumwasserstoff , 6. 216 
S i l i c iu re t t ed h y d r o g e n , 6. 216 
Sil iooacet ic ac id , 6. 309 
S i l icoace ty lene , 6. 226 
S i l i coa lumin ides , 6. 184 
Si l icoarsenides , 6. 188 
Si l ieobenzoic ac id , 6. 309 
S i l icobromoform, 6. 979 
S i l i cobu tano , 6. 224 
S i l i cobutyr ic ac id , 6-. 210 
Si l icochloroform, 6. 960, 968 
S i l icocyanogen , 8. 117 
S i l i coennea tungs t i c acid, 6. 881 — 
Si l i coe thane , 6. 222, 226 
S i l i coe thy lene , 6. 226 
Sil icofiuorides, 6. 934, 944 
Sil icoformic ac id , 6. 216, 228 

a n h y d r i d e , 6. 228 
S i l i cohena tungs t i c ac id , 6. 882 
S i l i cohexane , 6. 225 
Si l icoiodoform, 6. 982 
Silicol, 1. 284 
S i l i comanganese , 12. 194 
Si l icomesoxal ic ac id , 6. 229 
S i l i comolybda t e s , 11 . 565 
S i l i come thane , 6. 216 
S i l i comethy l b r o m i d e , 6. 979 

ch lo r ide , 6. 970 
S i l i comethy lene b r o m i d e , 6. 979 

chlor ide , 6. 670 
Sil icon, 6. 135 ; 12. 528 

tt., 6 . 145, 157 
a d a m a n t i n e , 6. 146, 152 
a l lo t rop ic fo rms , 6. 145, 157 
a l u m i n i u m coba l t a l loys , 14. 536 

i ron a l loys , 18 . 670 
a l u m i n i u m - n i c k e l a l loys , 15. 231 
a m o r p h o u s , 6. 146 
a n t i m o n i d e , 6. 188 
a n t i m o n y a l loys , 9. 409 
a r s e n i d e , 9. 68 

Si l icon a t o m i c d i s i n t e g r a t i o n , 6. 167 
w e i g h t , 6. 165 

/8-, 6 . 145, 157 
b i s m u t h a l loys , 9. 639 
b o r a t e , 5 . 106 
b r o m o h y d r i d e s , 6. 979 
b r o m o i o d i d e s , 6. 984 
b r o m o t r i i o d i d e , 6. 984 
b r o n z e , 7 . 348 
c a r b i d e , 5 . 875 
c a r b o x i d e s , 5 . 884 
ch lo r ides , 6. 960 
c h l o r o b r o m i d e s , 6. 980 
c h l o r o h y d r i d e s , 6. 967 
ch lo ro iod ides , 6. 983 
ch lo ro t r i iod ide , 6. 983 
c h r o m i u m s tee l s , 1 3 . 616 
coba l t i c h e x a m m i n o f i u o r i d e , 14. 61O 
col loidal , 6. 150 
c o p p e r c h r o m i u m c o b a l t a l loys , 14. 540 

c o b a l t a l loys , 14 . 536 
-— m a n g a n e s e a l loys , 12. 215 

n i cke l a l loys , 15. 231 
t i n a l loys , 15. 235 

c rys ta l l i zed , 6. 148 
c y a n i d e , 8. 115 
d e c a n i t r i d o h y d r o t r i c h l o r i d e , 8. 116 
d i a m i d o d i i m i d e , 8. 264 
d i a m i d o s u l p h i d e , 8. 264 
d i a m m i n o t e t r a f l u o r i d e , 6. 738, 945 
d i b r o m o d i i o d i d e , 6. 984 
d i b r o m o s u l p h i d e , 6. 989 

- — d i c a r b i d e , 5 . 87O 
d i c a r b o n i t r i d e , 8. 115 

- — d ich lo rod i iod ide , 6. 983 
d i ch lo ro su lph ide , 6. 988 

— d i h y d r o t r i i m i d o , 8. 264 
d i i m i d e , 8. 263 
d i i m i d o d i h y d r o c h l o r i d o , 8. 264 
d iox ide , 6. 236 

_ p r e p a r a t i o n , 6. 237 
p r o p e r t i e s , p h y s i c a l , 6. 245 

d i o x y c a r b i d e , 5 . 884 
d i o x y s u l p h i d e , 6. 988 
d i o x y t r i c a r b i d e , 5 . 884 
d i p h o s p h i n e t e t r a c h l o r i d e , 6. 965 
d i se len ide , 10. 783 
disxilphide, 6. 985 
d i t r i t o x i d e , 6. 233 
e k a , 1. 261 
f luoride, 6. 934 
fondu , 6. 184 
y-, 6. 157 
go ld-n icke l a l loys , 15. 231 
g r a p h i t o i d a l , 6. 146, 152 
h e m i h e n a d e c a m m i n o c h l o r o t r i b r o -

m i d e , 6. 98O 
h e m i h e n a d e c a m m i n o t r i c h l o r o b r o m i d e , 

6. 981 
h e m i h e n a d e c a m m i n o t r i c h l o r o i o d i d e , 6 . 

983 
— h e m i t r i n i t r i d e , 8. 115 

h e p t a m m i n o t e t r a b r o m i d e , 6 . 978 
h e x a b o r i d e , 5 . 27 
h e x a f e r r o c a r b i d e , 5 . 884 
h e x a m m i n o t e t r a b r o m i d e , 6 . 978 
h e x a m m i n o t e t r a c h l o r i d e , 6. 965 
h e x a n i t r i d o d i c h l o r i d e , 8. 116 
h i s t o r y , 6. 135 
h y d r i d e s , 6. 214 
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Sil icon imidodiamide , 8. 264 

imidonitride, 8. 264 
iodides , 6. 982 
iron a l loys , 13 . 568 

copper al loy, 18. 57O 
phosphorus a l loys , 2 3 . 571 

i sotopes , 6. 167 
manganese steels , 18. 667 

t i tan ium steel , 13. 667 
m o l y b d a t e s , 1 1 . 565 
molybdenum-nicke l a l loys , 15. 247 
monocarbide , 5. 876 
mononitr ide , 8. 117 
monosulphide , 6. 987 
nickel a l loys , 15. 231 

a lumin ium al loys , 15. 231 
chromium al loys , 15. 245 

iron al loys , 15. 328 
s tee l s , 15. 329 

copper a l loys , 15. 202 
s tee ls , 15. 314 

nitride, 8. 115, 117 
nitridihydride, 8. 263 
nitrosylfluoride, 8. 435 
occurrence, 6. 139 

— octamrainototrachloride, 6. 965 
oxycarbide , 5. 884 
o x y chloride, 6. 974 
oxyehlor ides , 6. 973 
oxyd ia luminate , 6. 455 

- — oxydicarbide , 5. 884 
oxyhexa luminate , 6. 455 
oxyhydr ides , 6. 227 
oxysulphido , 6. 988 
pass ive , 6. 146 
pentamminodibromodichlor ido, 6. 98O 
pontamminodichloroiodide , 6. 983 
pentatr i tacarbide, 5. 875 
pent i tarsenide, 6. 188 
phosphate , 6. 835 
phosphates , 6. 990 
phosphide , 6. 188 ; 8. 847 
phosphinotetrabromide, 8. 816 
phosphinotetrachloride, 8. 816 
phosphinotetrafluoride, 6. 938 
potass ioamidonitr ido, 8. 264 
preparation, 6. 145 
properties , chemical , 6. 1 6O 

phys ica l , 6. 152 
steel , 12 . 752 
subfluoride, 6. 924 
suboxide , 6. 233 
subox ides , 6. 227 
sulphides , 6. 985 
sulphocarbide, 6. 988 
sulphodibromide , 6. 989 
sulphodichloride, 6. 988 
tetrabromide, 0. 977 
tetrachloride, 6. 96O 

properties , chemical , 6. 964 
phys ical , 6. 963 

tetranuoride, 6. 934 
preparat ion, 6. 934 
properties , chemical , 6. 937 

phys ica l , 6. 936 
tetrahydrazinetetrachloride, 6. 965 
te trahydride , 6. 216 
tetraiodide, 6. 982 
te tramide , 8. 263 
tetratr i toxide , 6. 228 
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Sil icon thiourea, 8. 264 
t in octofluoride, 7. 422 
transmutat ion to carbon, 6. 167 
triboride, 5. 27 
tribromoiodide, 6. 984 
tricarbonitride, 8. 115 
trichlorohydrosulphide, 6. 988 
trichloroiodide, 6. 983 

• tr ioxy car bide, 5. 884 
tri imide, 8. 264 
tritatetranitride, 8. 117 
tungsten- iron al loys , 13 . 642 

— valency , 6. 165 
X-radiogram, 1. 642 

Sil icone, 6. 231 
Si l icononane, 6. 216 
Sil ico-oxalic acid, 6. 216, 229 
Si l icopentane, 6. 225 
Si l icophosgene, 6. 973 
Sil icophosphoric acid, 6. 835 
Sil icopropane, 6. 223 
Silicopropionic acid, 6. 309 
Sil icopyrophosphoric acid, 6. 991 
Si l icopyrophosphoryl chloride, 6. 991 
Sil icospiegel, 12. 194 
Sil icothiourea, 6. 989 
Sil icotoluic acid, 6. 309 
Si l icotungstates , 11 . 791 
Sil icozirconates, 6. 855 
Si l icum liquor, 6. 317 

o leum, 6. 317 
Silicyl, 6. 216 

chloride, 6. 973 
metaphosphate , 6. 835, 990 

tetrahydrated, 6. 991 
sulphide, 6. 988 

Siline, 6. 216 
Sil iqua, 5. 712 
Sil iziumeisen, 6. 198 
Sil l imauito, 5. 155 ; 6. 455 
Si loxanes , 6. 227 
Si loxene, 6. 233 

hexabromide , 6. 233 
monobromide , 6. 233 
moxioiodide, 6. 233 
tr ibromide, 6. 233 

Si loxide-T, 6. 288 
Siloxide-Z, 6. 288 
Silubr, 3 . 295 
Si lumin, 13. 57O 
Si lundum, 5 . 879 
Silver absorpt ion o x y g en , 1. 371 

allotropic, 3 . 568, 569 
al lylenide, 5. 855 
a l u m , 5. 341, 345 
aluminide, 5. 233 
a luminium-, 5. 233 

al loys , 5. 232 
d ioxymolybdato , 11 . 60O 
nickel a l loys , 15. 231 
oxydodecamolybdate , 11 . 600 

• phosphate , 5. 37O 
si l icate, 6. 683 
su lphate , 5. 341, 345 

amalgam, 4. 696, 1024 
amide , 8. 259 
amidohexaimidoheptaphosphate , 8. 

720 
amidosulphonate , 8. 641 
amminobromide , 8. 423 
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Si lver amminofluoride, 8. 390 

amminoiodide , 3 . 434 
amminonitrates , 8. 477 
amminonitr i te , 8. 483 
amminoselenite , 10. 824 
ainzninotrichloroplatinite, 16. 268 
a m m o n i u m a luminotungstate , 11 . 789 

amidosulphonate , 8. 642 
chlorosulphite, IO. 28O 
chromate , 11 . 267 
cobaltic hexanitr i tes , 8. 504 
decahydropentase leni tododeca-

vanadate , 10. 835 
dibromotetrathiosulphate, 10. 540 
dichlorotetrathiosulphate, 10. 539 
di iodotetrathiosulphate, 10. 54O 
heptasulphite , 10. 280 
heptathiosulphate , IO. 536 
orthosulphoantimonite , 9. 542 
phosphatohemihepta tungs ta te , 

11 . 873 
rhodium chloronitrate, 15. 59O 
sulphite , 10. 28O 
tetrahydroenneasulphite , 10. 280 
thiosulphate , 10 . 536 
trithiosulphate, 10. 536, 545 

analcite , 6. 683 
and thal l ium, 5. 426 
ant imonatotungs ta te , 9. 459 
ant imonial , 3 . 300 
ant imoni to , 9. 432 
ant imoni totungstata , 9. 433 
a n t i m o n y sulphate , 9. 583 
arsenatoctodeeamolybdate , 9. 210 
arsenic a l loys , 9. 64 
arsenides, 9. 64 
arsenite, 9. 122 

colloidal, 9. 122 
arsenochloride, 9. 244 
atomic number, 8. 366 

weight , 3 . 363 
azide, 8. 348 
barium chloride, 3 . 720 

meta tungs ta te , 11 . 826 
nitrite , 8. 488 

— phosphatododecatungstate , 11 . 
867 

phosphatohenatungstato , 11 . 868 
tr i thiosulphate , 10. 545 

b i smuth a l loys , 9. 635 
thiosulphate , 10. 554 

bismuthide , 9. 635 
black, 3 . 359 
blende ant imonial , 3 . 300 

arsenical, 3 . 300 
boride, 5. 24 
borotungstate , 5. 110 
Britannia, 8. 358 
bromate , 2 . 340 

ammino- , 2 . 341 
bromatocarbide, 5. 855 
bromide, 8. 418 

colloidal, 3 . 418 
potass ium, 3 . 424 
properties, chemical, 8. 421 , 423 

physical , 3 . 419 
rubidium, 8. 424 

bromonitrato, 3 . 468 
bromoplat inate , 16. 379 

' •• ' bromosmate , 15 . 724 

Si lver bronze, 15. 210 
bull ion, 8. 358 
c a d m i u m al loys , 4 . 684 
caesium cobalt ic hexani tr i tes , 8. 304 

nitrite , 8. 484 
trithiosulphate, 10. 539 

calcium al loys , 4 . 685 
chloride, 3 . 720 
nitrite, 8. 488 

carbonate , 3 . 456 
colloidal, 8. 457 
potass ium, 8. 458 
sodium, 3 . 458 

carbonyl , 5. 951 
catalys is by , 1. 487 
eerie dodecamolybdate , 11 . 600 

sulphate , 5. 662 
cerium al loys , 5. 606 
chabasite , 6. 683 
China, 15. 209 
chlorate, 2 . 340 

ammino- , 2. 34O 
chloride, 3 . 39O, 408 

caosium, 3 . 404 
colloidal, 3 . 393 
preparation, 3 . 391 
properties , chemical , 3 . 396, 4Ol 

physical , 3 . 393 
sodium, 8. 404 

chlorite, 2. 283 
ammino- , 2 . 284 

chloroantimonite , 9. 481 
— chloroaurate, 3 . 595 

chlorocarbide, 5. 855 
chlorodiamidotriamminochloride, 16. 

308 
chloroiridate, 15. 771 
chloromercurite, 4. 812 
chloronitrate, 8. 468 

-—— chloroperiridite, 15. 765 
— chloroplatinite , 16. 282 

chloroplumbite , 7. 73O 
chlororhenate, 12. 479 
chlorosmate , 15. 72O 
chlorostannate , 7. 449 
chromate , 11 . 263 

colloidal, 11 . 264 
chromidodecamolybdate , 11 . 601 
chromium al loys , 11 . 171 
cobalt a l loys , 14. 531 

dini trosyldecamminotetranitra-
tonitrate , 8. 443 

cobalt ic carbonatobisethylenediamine-
iodide, 14. 819 

dichloroaquotriamminosulphate , 
14. 802 

dichlorobisethylenediaminesul-
phate , 14. 802 

dichlorobispropylenediaminesul-
phatoni trate , 14. 841 

dichlorotetramminosulphate , 14 . 
8Ol 

hexanitr i te , 8. 504 
ft- imino-peroxo-quaterethylene-

diaminenitrate , 14 . 846 
oxyhexani tr i te , 8. 504 
tr i sethylenediamineiodide , 14 . 

744 
eobal tous hexasulphi todicobal tate , 10 . 

315 



S i l v e r c o l l o i d a l , 3 . 3 0 9 , 5 5 4 , 56O 
c o p p e r a l l o y s , 3 . 5 7 2 

a m a l g a m , 4 . 1 0 2 7 
g o l d - n i c k e l a l l o y s , 1 5 . 2 0 5 

r e l a t i o n s , 8 . 6 1 7 
lead, o c t o x y h e n a c o s i c h l o r i d e , 7 . 

7 4 3 
o r t h o s u l p h o t e t r a b i s m u t h i t e , 

9 . 6 9 5 
m a n g a n e s e a l l o y s , 1 2 - 2 0 5 
s e l e n i d e , 1 0 . 7 7 3 

c y a n o d i n i t r a t e , 8 . 4 6 9 
c y a n o t e t r a z o l e , 8 . 3 3 9 
d e c a m e t a p h o s p h a t e , 3 . 4 8 9 
d e c a p e r m a n g a n i t e , 1 2 . 2 7 6 
d e c a p h o s p h a t e , 8 . 49O 
d i a l u m i n y l o r t h o s i l i c a t e , 6 . 5 6 7 
d i a m i d o d i p h o s p h a t o , 8 . 7 1 1 
d i a m i d o p h o s p h a t e , 8 . 7 0 7 

• d i a m m i n o e h l o r i d o , 3 . 4OO 
d i a m r n i n o c h l o r o p l a t j n a t e , 1 6 . 3 2 7 
d i a m m i n o c h l o r o s m a t e , 15 - 72O 
d i a m m i n o h y d r o x i d e , 3 . 3 8 2 

• d i a m m i n o i o d i d e , 8 . 4 3 5 
d i a m m i n o m e t a c h l o r o a n t i m o n a t e , 9 . 

4 9 1 
d i a m m i n o m e t a i i t i t n o n a t e , 9 . 4 5 4 
d i a i m n i n o m e t a s i l i c a t e , 6 . 3 4 5 
d i a m m i n o m o l y b d a t e , 1 1 . 5 5 9 
d i a m m i n o m t r a t e , 3 . 4 7 8 
d i a m m i n o n i t r i t e , 8 . 4 8 3 
d i a r a m i n o p e r m a n g a n a t e , 1 2 . 3 3 3 

• d i a m m i n o x i d o , 3 . 3 8 2 
d i a r s o n a t o c t o d e c a t u n g s t a t e , 9 . 2 1 4 
d i a r s e n i d e , 9 . 6 5 
d i b r o m o t e t r a n i t r i t o p l a t i n a t e , 8 . 5 2 4 
d i c h l o r o m e r c u r i t e , 4 . 8 1 2 

• d i c h r o r n a t e , 1 1 . 34O 
d i c h r o m a t o c a r b i d e , 5 . 8 5 5 

— d i h y d r o a r s e n a t o , 9 . 1 6 4 
d i h y d r o p h o s p h a t e , 3 . 4 8 7 
d i h y d r o p y r o p h o s p h a t e , 3 . 4 8 8 
d i h y d r o x y c h l o r o p l a t i n i t e , 1 6 . 2 8 5 
d i h y d r o x y d i c h l o r o p a l l a d a t e , 1 5 . 6 7 3 
d i h y d r o x y t e t r a b r o m o p l a t i n a t e , 1 6 . 3 8 1 
d i h y d r o x y t e t r a c b l o r o p l a t i n a t e , 1 6 . 3 3 4 
c l i h y d r o x y t e t r a i o d o p l a t i n a t e , 1 6 . 3 9 1 
d i i m i d o d i a m i d o t e t r a p h o s p l i a t e , 8 . 7 1 5 
d i i o d o n i t r i t o p l a t i n i t e , 8 . 5 2 2 
d i m e t a p h o s p h a t e , 8 . 4 8 8 
d i m o l y b d a t e , 1 1 . 5 8 1 
d i n i t r a t e , 3 . 3 8 5 , 4 8 4 
d i n i t r a t o c a r b i d e , 5 . 8 5 5 
d i n i t r a t o t r i o r t h o s i l i c a t e , 6 . 3 4 5 
d i n i t r i t o h y p o n i t r i t e , 8 . 4 8 3 
d i o x i d e , 8 . 3 8 3 
d i o x y t e l l u r a t e , 1 1 . 9 3 
d i p h o s p h a t e , 3 . 49O 
d i p h o s p h i d e , 8 . 84O 
d i p l a t i n o u s h o x a s u l p h o p l a t i n a t e , 1 6 . 

3 9 6 
d i p o t a s s i u m c o b a l t i c h e x a n i t r i t e , 8 . 5 0 4 
"- t r i h y d r o x y d i a m i d o p h o s p h a t e , 8 . 

7 0 4 
d i s e l e n i d e , IO. 7 7 1 , 7 7 2 
d i s o d i u m i m i d o d i s u l p h o n a t e , 8 . 6 5 3 
d i s t i l l a t i o n , 8 . 3 2 9 
d i s t r i b u t i o n , 3 . 2 9 8 
d i s u l p h a t o a l u m i n a t e , 5 . 3 4 5 
d i s u l p h a t o a u r a t e , 3 . 6 1 5 
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S i l v e r d i s u l p h i d e , 8 . 4 4 8 
d i s u l p h i t o t e t r a m m i n o c o b a l t a t e , 1 0 . 3 1 7 
d i t h i o a u r i t e , 3 . 6 1 4 
d i t h i o p h o s p h a t e , 8 . 1 0 6 8 
d i t r i t a l u m i n i d e , 5 . 2 3 2 
d i t r i t a m e r c u r i d e , 4 . 1 0 2 6 
d i t r i t a m m i n o m e t a v a n a d a t e , 9 . 7 6 8 

•- d i u r a n a t e , 1 2 . 6 6 
D o r e , 3 . 3 5 8 
e l e c t r o c h e m i c a l e q . , 8 . 3 6 7 
e l e c t r o p l a t i n g , 3 . 3 5 9 
e n n e a d e c a s u l p h o d e c a l u m i n a t e , 5 . 3 2 1 
e n n e a s u l p h o d i o r t h o s u l p h a n t i m o n i t e , 9 . 

54O 
e t h y l e n e d i a m i n e c h l o r o p l a t i n i t e , 1 6 . 

2 8 2 
— o t h y l e n e t r i c h l o r o p l a t i n i t e , 1 6 . 2 7 2 

e t h y l s t a n n o n a t e , 7 . 4 I O 
e x t r a c t i o n , 3 . 3 0 1 

a m a l g a m a t e s , B o a s p r o c e s s , 3 . 3 0 4 
C a z o p r o c e s s , 8 . 3 0 3 

P a t i o p r o c e s s , 3 . 3 0 3 
a m a l g a m a t i o n , 3 . 3 0 3 

— — F o n d o n p r o c e s s , 3 . 3 0 3 
e u p e l l a t i o n , 3 . 3 0 2 
e l e c t r o l y t i c p r o c e s s , 3 . 3 0 8 

M o e t r u s ' , 3 . 3 0 8 
l e a d s m e l t i n g , 3 . 3Ol 
m a t t e s m e l t i n g , 3 . 3Ol 
w e t p r o c e s s e s , 3 . 3 0 5 

A u g u s t i n ' s p r o c e s s , 3 . 
3 0 5 

. . — — _. F r e i b e r g v i t r i o l i z a t i o n 
p r o c e s s , 3 . 3 0 5 

c y a n i d e p r o c e s s , 3 . 3 0 5 
H o f m a n n ' s v i t r i o l i z a -

t i o n p r o c e s s , 3 . 3 0 5 
K i s s ' p r o c e s s , 3 . 3<)6 
P a t e r a ' s p r o c e s s , 3 . 3 0 5 

— — R u s s e l l ' s p r o c e s s , 3 . 
3 0 6 

• Z i e r v o g o l ' s p r o c e s s , 3 . 
3 0 5 

f e r r a t e , 1 3 . 9 3 4 
ferr ic c h l o r i d e , 1 4 . 1 0 4 

d i s u l p h i d e , 1 4 . 1 9 3 
h y d r o t e t r a s u l p h a t e , 1 4 . 3 4 7 
m e t a p h o s p h a t e , 1 4 . 4 1 5 

— p y r o p h o s p h a t e , 1 4 . 4 1 5 
t e t r a s u l p h i d e , 1 4 . 1 9 3 

f e r r i t e , 1 3 . 9 1 0 
f e r r o u s h e n a s u l p h i d e , 1 4 . 1 9 3 

o c t o s u l p h i d e , 1 4 . 1 9 3 
p e n t a s u l p h i d e , 1 4 . 1 9 3 
s u l p h i d e , 1 4 . 1 6 7 
t r i s u l p h i d e , 1 4 . 1 9 3 

f i n e , 3 . 3 5 8 
f l u o b r o m o p l a t i n a t e , 1 6 . 3 8 1 
f l u o c a r b i d e , 5 . 8 5 5 
f l u o c h l o r o p l a t i n a t e , 1 6 . 2 8 5 
f h i o c h r o m a t e , 1 1 . 3 6 5 
fluoiodide, 3 . 43O 
fluoride, 3 . 3 8 7 

. d i h y d r a t e d , 3 . 3 8 7 
h y d r a t e d , 8 . 3 8 7 
p r e p a r a t i o n , 3 . 3 8 7 
p r o p e r t i e s , 3 . 3 8 7 

. t e t r a h y d r a t e d , 3 . 3 8 7 
fluosilicate, 6 . 95O 
n u o s t a n n a t e , 7 . 4 2 3 

3 B 
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Silver f luotitanate, 7. 72 
frosted, 8. 359 
fulminate , 4 . 993 
fulminating, 3 . 381 ; 8. 1Ol 
German, 4. 671 
germanium lead su lphant imoni te , 7 . 

255 
glance, 3 . 30O, 438 ; 4. 406 
gold al loys , 8. 575 

amalgam, 4. 1029 
copper al loys, 3 . 576 
monotel luride, 11. 4 9 
pal ladium alloy, 15. 648 

_ telluride, 11. 46 
te l lurobismuthite , 11 . 62 

hal ides, act ion l ight, 3 . 408 
hemialuminide, 5. 232 

• hemiamminoiodide , 3 . 434 
hemiant imonide , 9. 405 
hemiferrite, 13 . 909 
hemimanganes ide , 12. 204 
homipentaphosphide, 8. 84O 
hemiphosphide, 8. 84O 
hemitel luride, 11 . 45 
hemitrioxide, 3 . 368, 385 
heptabromoaluminate , 5. 326 
heptapermanganite , 12. 276 
heptitatetratel luride, 11. 44 
hexabroraoselenate, 10. 901 
hexahydroxyplat inate , 16. 246 
hoxametaphosphato , 3 . 489 ; 8. 989 

sodium, 3 . 489 
hexaminese lenato , 10. 861 
hexamminochloroperiridite , 15. 765 
hexamminochloroplat ini te , 16. 282 
hexasulpharsenide, 9. 306 
hexasulphitocobaltate , 10. 315 
hexi tant imonide , 9. 404 
history, 3 . 295 
horn, 3 . 300, 390 
hydrassinodisulphinate, 8. 682 
hydrazinomonosulphonato, 8. 683 
hydride, 8. 472 
hydroarsenate, 9. 164 
hydroarsenite, 9. 122 
hydrocarbonate , 3 . 456 
hydroferrito, 13 . 9IO 
hydrofluorido, 3 . 387 
hydroiodide, 8. 432 
hydromonamidophosphate , 8. 706 
hydrophosphate , 3 . 487 

— hydrosols , 8. 561 
hydrosulphate , 3 . 452 
hydrotel lurate , 11 . 93 
hydroxide , 3 . 380 
hydroxychloroperiridite , 15. 76O 
hydroxychloroplat ini te , 16. 285 
hydroxypentachloroplat inate , 16. 335 
hypobromite , 2 . 271 
hypochlorite , 2 . 271 
hypoiodi te , 2 . 271 
hyponitr i te , 8. 412 
hypophosphate , 8. 936 
hypophosphi te , 8. 883 

— — hypophosphi to tungstate , 8. 888 
h y p o vanadate , 9. 747 
hypovanadatovanadate , 9. 793 
imide , 3 . 381 ; 8. 259 
imidodiamide , 8. 665 
ink, 6. 62O 

Si lver iodate , 2 . 341 
iodide, 8. 426 

alio tropes, 8. 427 
caesium, 8. 433 
l i th ium, 8. 433 
potass ium, 3 . 432 
preparation, 3 . 426 

— properties , chemical , 3 . 435 
I physical , 3 . 427 

rubidium, 3 . 433 
sodium, S. 433 

' iodtoGarbidte, 5. 855 
iododinitrate, 3 . 433 
iodonitrate, 3 . 468 
iodosesquinitrate, 8. 433 
iodotetranitrate, 8. 469 
iridium al loy, 15. 75O 
iron a l loys , 18. 539 

copper al loys , 18. 54O 
nickel a l loys , 15. 313 
selenide, 10. 800 

i sotetrahydroborododecatungstate , 5 . 
HO 

jamesonite , 9. 554 
lanthanum tungsta te , 11 . 791 
lead henasulphotetrantimonifce, 9. 552 

motasulphoant imoni te , 9. 551 
— — orthosulphobismuthito , 9. 695 

pyrosulphobismuthi te , 9. 694 
— sulphide, 7. 796 

sulphoctoant imonite , 9. 551 
— l i thium dithiosulphate , 10. 537 

nitrite , 8. 484 
orthosulphoant imonite , 9. 542 

luteodivanadatodiphosphato , 9. 828 
magnes ium al loys , 4 . 669 

nitrite , 8. 489 
manganate , 12 . 288 
manganese al loys , 12 . 204 

a luminium al loys , 12. 215 
manganic dodeoamolybdate , 11 . 602 

• pentafluoride, 12 . 346 
pyrophosphate , 12 . 463 

manganiferous ores, 12 . 150 
mangani te , 12. 242 
mercuric dichlorodiiodide, 4. 938 

nitrate , 4 . 995 
oxyni trate , 4. 995, 998 
oxysu lphate , 4. 976, 995 

:_ sulphate , 4. 995 
sulphatochlorido, 4 . 995 

sulphite , 10. 300 
totraiodide, 4 . 932 , 937 

morcuride, 4 . 1026 
mereurous phosphate , 4. 1002 
metaborate , 5. 85 
metaco lumbate , 9. 865 
metal l ic precipitat ion, 3 . 318 
metant imonate , 9. 454 
metap lumbate , 7. 698 
metarsenate , 9. 164 
metasi l icate , 6. 345 
metasu lpharsenatoxymolybdate , 9 .332 
metasulpharsenite , 9. 295 
motasulphoant imonite , 9. 539 
metasulphobismuthi te , 9 . 691 
metasulphosi l icate , 6. 987 
metatetrarsenite , 9. 123 
meta tungs ta te , 11 . 825 
m e t a v a n a d a t e , 9. 768 



Silver mock , 4 . 40O 
molybdate , 1 1 . 559 
m o l y b d e n u m al loys , 11 . 522 
raonamidodiphoBphate, 8. 7IO 
rnonarnidophosphate, 8. 706 
monammino-hydrox ide , 8. 38O 
monamminoni tra te , 3 . 477 
monarsenide , 9. 65 
monophosphide , 8. 84O 
monotel luride , 11 . 44 
moxiothiophosphate, 8. 1069 
monox ide , 8. 368, 371 
naphel i te , 6. 57O 
nat ive , 8. 299 
natrol i te , 6- 683 
N e v a d a , 15 . 208 
new, 15 . 208 
nickel a l loys , 15. 202 

copper a l loys , 15. 203 
go ld a l loys , 15. 205 
zinc a l loys , 15. 222 

nitrate , 1. 521 ; 3 . 459 
a m m o n i u m , 3 . 479 
caesium, 8. 481 

_ complex , 3 . 477 
c u p n c , 3 . 481 

__ double , 3 . 477 
electrolysis , 1. 962 
l i th ium, 3 . 479 
potass ium, 3 . 48O 
properties , chemical , 8. 465 , 466 

physical , 3 . 46O 
rubidium, 3 . 481 

n i tratoant imonide , 3 . 472 
ni tratoarsenate , 9. 164 
nitratoarsenide, 8. 476 ; 9. 65 
nitratocarbido, 5 . 855 
nitratochabassite, 6. 733 
nitr i toperosmito, 15. 728 
ni tratophosphide , 3 . 47O ; 8. 840 
ni tratoplumbito , 7. 866 

— nitratosi l ieide, 6. 1 74 
nitratotel lurate , 11 . 119 
nitride, 3 . 381 ; 8. 1Ol 
nitrilodi phosphate , 8. 714 
nitrite , 8. 49O 
— a-, 8. 481 

£-, 8. 481 
ni tr i tosulphamide, 8. 66O 
n i t rohydroxy laminate , 8. 305 
nitrosyl , 8. 412 
occurrence, 3 . 298 
octamminochloroplat inate , 16 . 327 
octopermangani te , 12 . 276 
o c t o v a n a d a t o h e x a d e c a t u n g s t a t o , 9. 

786 
ore, black, 8. 30O 

brit t le , 3 . 3OO ; 9. 540 
dark red, 3 . 30O 
l ight red, 3 . 3OO 

orthoarsenate , 9. 163 
colloidal, 9. 163 

orthoarsenite , 9. 122 
or thododecaco lumbate , 9. 865 
or thohexatanta la te , 9. 902 
or thophosphate , 3 . 485 

• colloidal, 8. 486 
orthosulpharsenate , 9. 319 
orthosulpharsenite , 9. 293 , 294 
or thosu lphoant imonate , 9. 574 

INDEX 739 
Si lver orthosulphoant imonite , 9. 537 

orthosulphodisi l icate, 6. 987 
orthotel lurate , 11 . 93 
or thovanadate , 9. 768 
osmiamate , 15. 728 
osmic sulphide , 10 . 324 
o s m i u m al loy, 15. 697 
o s m y l oxyni tr i te , 15. 729 
ox ide , 3 . 371 

colloidal, 3 . 372 
properties , chemical , 3 . 375 

_____ physical , 3 . 373 
oxybromide , 3 . 423 
oxydi te l lurate , 11 . 93 

tr ihydrate , 11 . 93 
oxyfluoride, 3 . 387 
oxy iodoa luminate , 5 . 329 
pa l ladium al loys , 15. 644 

, see -Palladium 
copper al loys , 15. 646 

pal ladous tetranitrite , 8. 514 
paratetrarsenate , 9. 164 
paratungstate , 11 . 818 

octocos ihydrate , 11 . 818 
octohydrato , 11 . 818 

pectol i te , 6. 368 
j>entabromoplumbite, 7. 753 
pentachlorohydroxyporrhodito , 15. 

578 
pentachloropicol inoiridate, 15. 768 
pentachloropyridinodiamrninopei'iri-

di te , 15. 766 
— pentachloropyridinoiridato, 15. 768 

pentachloropyridinoperiridite , 15 . 766 
pontachlorothal late , 5 . 446 
pentafluoferrate, 14. 8 
pentahydroxychloroplat i i ia to , 16. 333 
pentamminote tra iodoplumbi te , 7. 777 

— pentamolybdate , 11 . 594 
pentoxyoctosulphodiaxit imoriate , 9. 

579 
perborate, 5. 120 

• perbromide, 3 . 423 
perchlorate, 2 . 399 

ammino- , 2. 399 
-—-— perchloratocarbide, 5 . 855 

percyl i to , 7. 742 
perdisulphate , 10. 478 
porditungstate , 11 . 836 
periodates , 2. 41O, 411 , 412 
permanganate , 12. 332 
pertnanganite , 12. 276 
permeabi l i ty to o x y g en , 1. 371 
per mo lybdate , 11. 608 
permonosulphomolybdate , 11 . 653 
pernitrate, 8. 384 
peroxide, 3 . 368, 383 
jH_Toxyfluoride, 3 . 387 
peroxynitrate , 8. 482, 484 
peroxysulphate , 3 . 482, 484 
perrhenate, 12 . 477 
persulphate, 10. 478 
Peru, 15. 209 
pervanadate , 9. 795 
phosphates , 3 . 485 
phosphatocarbide, 5. 855 
phosphatodecamolybdate , 11. 665 
phosphatodecatungstate , 11 . 867, 870 
phosphatododecamolybdate , 11. 663 
phosphatoenneatungstate , 11. 871 
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Si lve r p h o s p h a t o h e m i h e p t a d e o a m o l y b d a t e , 

1 1 . 667 
p h o s p h a t o h e m i h e p t a t u n g s t a t e , 1 1 . 

872, 873 
p h o s p h a t o h e m i p e n t a r n o l y b d a t e , 1 1 . 

669 
p h o s p h a t o h e n a m o l y b d a t e , 1 1 . 664 
p h o s p h a t o h e x a t u n g s t a t e , 1 1 . 872 
p h o s p h i d e , 8. 84O 
p h o s p h i t e , 8. 914 
p l a t i n g , 8. 359 
p l a t i n i c h y d r o x y t r i a m i d o d i a m m i n o -

ch lo r ide , 16 . 308 
h y d r o x y t r i a m i d o d i a m m i n o h y -

d r o x i d e , 16 . 245 
c o s i t u n g s t a t e , 1 1 . 803 
m o l y b d a t e , 1 1 . 576 

p l a t i nos i c s u l p h a t e , 16 . 403 
p l a t in ous c i« - su lph i tod ia rnminosu l -

p h i t e , 10 . 321 
trans - s u l p h i t o d i a m m i n o s u l p h i t e , 

10 . 321 
p l a t i n u m a l loys , 16 . 197 

a l u m i n i u m a l loy , 16 . 210 
c h r o m i u m a l loys , 16 . 216 
c o b a l t a l loys , 16. 219 
c o p p e r a l loys , 16 . 2Ol 

z inc a l loy , 16 . 207 
go ld a l loys , 16 . 205 

a l u m i n i u m a l loy , 16 . 210 
c o p p e r a l l oys , 16 . 205 

i ron a l loys , 16 . 219 
m a n g a n e s e a l loys , 16 . 216 

. m e r c u r y a l loys , 16 . 209 
n icke l a l loys , 16 . 22O 

c h r o m i u m a l loy , 16. 22O 
t i n a l loy , 16 . 22O 

oxych lo r ide , 16. 335 
t h a l l i u m a l loy , 16 . 211 

p l u m b i t e , 7 . 668 
p o t a s s i u m a m i d e , 8. 259 

a m i d o s u l p h o n a t e , 8. 642 
a m m i n o c t o t h i o s u l p h a t e , 10 . 539 

-—-— c h r o m i d o d e c a m o l y b d a t e , 1 1 . 6Ol 
— — h y p o n i t r i t o s u l p h a t e , 8. 69O 

n i t r i t e , 8 . 484 
o c t o t h i o s u l p h a t e , 10. 539 
o r t h o s u l p h o a n t i m o n i t e , 9. 542 
s i l i c o d o d e c a m o l y b d a t e , 6. 87O 
s u l p h i t e , 10. 28O 
t e t r a t h i o s u l p h a t e , 10. 539 
t r i a m m i n o t h i o s u l p h a t e , 10. 539 

- p o t o s i , 15 . 208 
- p r a s e o d y m i u m t u n g s t a t e , 1 1 . 791 
- p r o p e r t i e s , chemica l , 8. 342 

p h y s i c a l , 8 . 321 
- pur i f i ca t ion , 3 . 314 

R i c h a r d s a n d W e l l s ' p r o c e s s , 3 . 
308 

S t a s ' p roces s , 3 . 308 
- p u r p l e , 7. 418 
- p y r i d i n o p e r m a n g a n a t e s , 12. 333 
- p y r i t e s , 14. 167, 193 
- p y r o a r s e n i t e , 0. 123 
• p y r o m e t a p h o s p h a t e , 8. 490 
p y r o p h o s p h a t e , S. 487 

• s o d i u m , 8. 488 

S i lve r p y r o t e l l u r i t e , 1 1 . SO 
p y r o v a n a d a t e , 9 . 768 
q u a d r a n t o x i d e , 3 . 368 
ref ined, 3 . 358 
ref ining, 8. 308 
r h e n a t e , 12 . 478 
r h o d i u m a l loys , 16 . 664 

ch lo r ide , 15 . 579 

- p y r o s u l p h a r s e n a t o x y m o l y b d a t e , 0 . 331 
- p y r o s u l p h a r s e n i t e , 9 . 295 
- p y r o s u l p h a t e , 10 . 446 

r u b i d i u m a m m i n o d i t h i o s u l p h a t e , 10 . 
539 

a m m i n o h e p t a t h i o s u l p h a t e , 1 0 . 
539 

coba l t i c h e x a n i t r i t e s , 8. 504 
t r i t h i o s u l p h a t e , 10. 539 

- r u b y , 8. 300 
- r u t h e n a t e , 1 5 . 518 
- r u t h e n i u m a l loy , 1 5 . 5IO 
- s a l t p e t r e , 3 . 459 
- scoleci te , 6. 75O 

s e l e n a t e , 10 . 861 
- se l en ide , 10 . 771 
se l en i t e , 10 . 824 
s e l e n o a n t i m o n a t e , 10. 875 
se l enosu lph ide , 10. 773 
s e p a r a t i o n f rom c o m p o u n d s , 3 . 314 
s e s q u i a m m i n o b r o m i d e , 8. 422 
s e s q u i a m m i n o c h l o r i d e , 3 . 4OO 
s e s q u i a m m i n o i o d i d e , 8. 435 
sesqu iox ido , 3 . 368 , 385 
s i l ica te , 6. 344 
s i l i ca tes , 6. 34O 
si l ic ide, 6. 174 
sod ham a l loy , 8. 571 

ch lo ro su lph i t e , 10 . 28O 
c u p r o u s h e x a m m i n o c t o t h i o s u l -

p h a t e , 10. 539 
d i t h i o n a t e , 10. 588 
e n n e a t h i o s u l p h a t e a c e t y l i d e , 10 . 

540 
h e n a t h i o s u l p h a t e a c e t y l i d e , 1 0 . 

54O 
h e p t a t h i o s u l p h a t e , 10. 538 
m o n a m m i n o t h i o s u l p h a t e , 10. 538 
n i t r i t e , 8. 484 

- o r t h o s u l p h o a n t i m o n i t e , 9. 542 
s u l p h i t e , 10 . 28O 
t e t r a t h i o s u l p h a t e , 10 . 538 
t r i d e c a s u l p h i t e , 10. 280 
t r i t h i o s u l p h a t e , 1O- 538 

d i h y d r a t e , 10 . 538 
r n o n o h y d r a t e , 10. 538 

so lub i l i t y of h y d r o g e n , 1. 305 , 306 
s p i t t i n g , 8 . 342 
s t a n d a r d , 3 . 358 
s t a n n a t e (a- ) , 7 . 418 

(/3-), 7 . 418 
h e p t a h y d r a t e , 7 . 418 
t r i h y d r a t e , 7 . 4 1 8 

- s t e r l i n g , 8. 358 
- s t r o n t i u m ch lor ide , 3 . 720 
• d i t h i o s u l p h a t e , 10 . 545 

n i t r i t e , 8. 488 
s u b b r o m i d e , 8 . 423 
s u b c h l o r i d e , 8. 3 9 1 , 409 
s u b c h r o m a t e , 1 1 . 263 
subf iuor ide , 8 . 386 
s u b i o d i d e , 8 . 435 
s u b m o l y b d a t e , 1 1 . 559 
s u b n i t r a t e . 8 . 467 
s u b o x i d e , 8 . 368 
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Silver subsulphide , 3 . 44O 
subtungs ta te , 11 . 782 
sulfochlorure, 8. 401 
su lphamide , 8. 662 
su lpharsenatosulphomolybdate , 9. 323 
su lpha tarsenate , 0. 334 
su lphate , 3 . 450 

l i th ium, 8. 454 
potass ium, 8. 454 

sulphatocarbide , 5 . 855 
sulphatoperiridite , 15 . 784 
su lphatos tannate , 7. 4 7 9 
sulphide , 1. 520 ; 8. 438 

ant imonia l , 9. 542 
copper, 8. 447 
potass ium, 3 . 447 
properties , chemical , 3 . 442 

physical , 3 . 441 
sod ium, S. 447 

- su lphimide , 8. 664 
- su lphi te , 10. 279 . 
- su lphoant imoniobismuthi te , 9 . 692 
- nulphoantimonites , 9. 537 
- sulphochromite , 11 . 432 
- Hulphogermanate, 7. 254, 275 

su lphohypobismuth i te , 9 . 684 
- su lphoindate , 5. 404 
- su lphomolybdate , 11 . 652 
- su lphopal ladate , 15. 683 

sulphopal ladite , 15. 682 
- sulphoselenide , 10. 919 
- s \ i lphostannate , 7. 254 
- sulphotel lurite , 11 . 113 
- sulphotol lurobismuthito , 11 . 62 
- su lphotungstata , 11 . 859 

tol lurate, 11 . 92 
d ihydrate , 11 . 93 

tel luride, 1 1 . 5 
tel lurite , 11 . 79 

- tel luroargontato, 3 . 150 
te trabromoaluminate , 5 . 326 
tetrachloroaluminate , 5. 322 
tetrachlorobispyridinoperiridite , 1 5 . 

766 
te traf luodioxytungstate , 11 . 839 

- tetrahydrodiarseni to te tratricont i-
m o l y b d a t e , 9. 131 

tetrahydrorthote l lurate , 1 1 . 93 
te trahydroxydichloroplat inato , 16. 334 

• te tra iodoplumbite , 7. 777 
- t e tramminocarbonate , 3 . 458 

te tramminochloroplat inate , 16. 327 
te tramminochloroplat in i te , 16. 282 
t e t ramminochromate , 11 . 266 
t e tramminodi th ionate , 10 . 588 

• t e trammino-or thophosphate , 8. 487 
• t e tramminopyroarseni te , 9. 123 
- t e tramminorthoarsenate , 9 . 164 
• t e tramminose lenato , 10 . 861 
- t e tramminose len i te , IO. 824 
• t e tramminosulphi te , 10 . 28O 

t e t r am m inotungs ta te , 11 . 783 
• t e t ramolybdate , 11 . 593 
tetrarntr i todiamminooobalt iate , 8. 5IO 
tetrani tr i todibromoplat inate , 16 . 382 
t e traphosphate , 8. 4 8 9 
tetrarsenide, 9. 65 
tetrate l lurate , 11 . 9 3 
te trath ionate , 10. 618 
tetratri tamercuride, 4 . 1026 

Silver te travanadatohoxatungstates , 9. 786 
tetr i tastannide , 7. 369 
tetritatel luride, 11 . 44 
tetr i toxido, 3 . 368 
thal l ium cobaltic hexanitr i tes , 8. 504 

lead motasulpharsenite , 9. 301 
thal lous sulphide, 5. 463 
thioaurite , 3 . 612, 614 
thiocarboriate, 6. 125 
th iocyanatodini trate , 3 . 469 
th iohypophosphate , 8. 1063 
th iophosphate , 8. 1065 
th iophosphi te , 8. 1062 
th iopyrophosphate , 8. 1070 
th iopyrophosphi te , 8. 1063 
th iosulphate , 10. 536 
thomsoni te , 6. 683, 711 
thor idodecamolybdate , 11 . 601 
thor ium nitrate , 7. 251 
t in a l loys , 7. 368 
tr ialuminide, 5. 232 
tr iamidodiphosphate , 8. 712 
tr iamminobromide , 3 . 422 
tr iamminochloride, 3 . 40O 
tr iamminochloroplat ini to , 16. 282 
tr iamminoni trate , 3 . 479 
tr iamminonitr i te , 8. 483 
triamtninopermangatiatp, 12. 333 
tribromoarsenite , 9. 249 
trichloroplatinito, 16. 282 
trihemimercuride, 4 . 1024 
tr i imidotetraphosphate , 8. 715 
triiodido, 3 . 435 
tr i iodoplumbite , 7. 777 
tr imotaphosphate , 3 . 489 
trirnetaphosphimata, 8. 717 
tr ini tratoant imonide , 9. 405 
tr ini tratophosphide, 8. 817 
tr iphosphate , 3 . 49O 
tr i se lemtodecamolybdate , 10. 836 
tr i sulphorthosulphoant imonite , 9. 

54O 
tritamercuride, 4 . 1024 
tr i tant imonide , 9. 404 
tritarsenide, 9. 64 
tr i tastannido, 7. 368 
tr i thionate , 10. 609 
tr i thiophosphate , 8. 1067 

— tungs ta te , 11 . 783 
ultramarine, 6. 589 
ul tramarines , 6. 683 
u l traphosphates , 3 . 490 
uranate , 12. 63 
uranyl carbonate , 12. 115 

chromate , 11. 308 
nitrate , 12. 126 

va lency , 3 . 363 
vanadide , 9. 733 
Virginia, 15. 2()8 
vo l tameter , 1. 964 
World's production, 3 . 299 
X-radiogram, 1. 641 
zinc a l loys , 4. 681 

iodoazide, 8. 337 
sulphide, 4. 604 

zincide, 4 . 681 
zirconium, 7. 116 

(di)silver potass ium trihydroxydiamido-
phosphate , 8. 704 

sod ium imidodisulphonate, 8. 653 
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(hepta)si lver tetrasulphuryltrimidodiamide, 

8. 666 
(hexa)si lver tetrasuljjhuryltrimidodiamide, 

8. 666 
tr imetaphosphimate . 8. 717 

(octo)silver hexasulphosi l icate , 6. 987 
s i l icododecamolybdate , 6. 868 
s i l icododecatungstate , 6. 877 
te trametaphosphimate , 8. 718 

(penta)si lver d iammonium tetrasulphuryl-
triimidodiaraide, 8. 666 

tr ihydroxydiamidophosphate , 8- 705 
(tetra)silver hydrotrihy droxy diamidophos-

phate , 8. 704 
imidodiphosphato, 8. 713 
tetrahydrosi l icododecamolybdate , 6. 

87O 
totrahydrosi l icododecatungstate , 6. 

877 
totrametaphosphimato , 8. 718 
tr ihydioxydiamidophosphate , 8. 705 

(tri)silver a m m o n i u m trisulphuryldiimido-
diamide, 8. 666 

— imidodiphosphate , 8. 713 
imidodisulphinite , 8. 646 
imidodisvilphonate, 8. 653 
pentahydrosi l icododecamolybdate , 6. 

87O 
tr iamidodiphosphate , 8. 712 
tr i l iydroxydiamidophosphate , 8. 704 
tr imetaphosphimate , 8. 717 

Silverine, 15. 210 
Silvering of mirrors, 3 . 359 
Silvorite, 15. 208 
Silveroid, 15. 208 
Silverstrite, 8. 131 
Silvialite, 6. 764 
Similor, 4. 67 
Simlaite, 6. 473 
S imonyi te , 4. 252, 326 
S imonytos potass ium sodium, 4. 342 
Sineosite , 9. 826 
Sines, L a w of, 1. 670 
Singles, 9. 350 
Sinopische Earth , 6. 472 
Sinopite , 6. 472 
Sinopsis , 6. 472 
Sinter calcareous, 3 . 814 

si l iceous, 6. 141 
Siphyl i te , 9. 9()4 
Sipil ite, 7. 185 
Sipyl i te , 4 . 2 0 6 ; 5. 5 1 7 ; 7. 1 0 0 ; 9. 8 3 9 ; 

12. 6 
Sirium, 5. 504 
Sismondine , 6. 62O 
Sismondite , 6. 620 
Sitaparite, 12. 150, 280, 531 
Size of molecules , 1. 752, 755 
Sjogrufvite, 12. 531 
Sjogrufvite, 9. 228 
Skeleton crystals , 12 . 886 
Skemmat i te , 12. 150, 266, 531 ; 18. 816, 923 
Skidrl, 6. 74O 
Skiorl, 6. 821 
Sklerokles, 9. 3OO 
Sklodoski te , 6. 883 
Sklodowski te , 12. 5, 52 
Skorl , 6. 821 
Skogbol i te , 9. 839, 909 
Skot io l i te , 6. 908 

Skutterudite , 9. 4, 78 ; 14. 424 
Slag, 12. 592 

wool , 12. 592 
Slaked l ime, 3 . 673 
Slate spar, 8. 814 

talcose, 6. 43O 
Slavikite , 12. 531 ; 14. 328, 346 
Sl ime, 3 . 27 
Sl ip-bands, 12. 895 
Sluice, 3 . 496 
Small i te , 9. 4 
Smal t , 6. 933 ,- 14. 420, 519 

blue, 8. 274 
nat ive , 3 . 274 
natural , 5. 37O 

Smalt i te , 7. 897 ; 9. 76 ; 14. 424 ; 15. 6 
Smaragd, 6. 803 
Smaragdito, 6. 822 
Smaragdochalci te , 6. 342 
Smaragd us , 4. 204 
Smect i s , 6. 496 
Smect i te , 6. 495, 496 
Smee's cell, 1. 1028 
Smelter's smoke , 7. 503 
Smelt ine , 9. 76 
Smel t ing copper ores, 3 . 23 

blast-furnace. 3 . 23 
electrothermic, 3 . 23 

pyrit ic , 3 . 23 
roverberatory, 3 . 23 
roaster , 3 . 25 

Smergel , 5. 247 
Smidosjern, 12. 709 
Smirgel, 5. 247 
Smiris , 5. 247 
S m i t h ore, 12 . 531 
Smithsoni te , 4 . 642 ; 6. 442 ; 12. 15O 
S m i t h y scale, 13 . 734 
Smoke , 13 . 613 
Smokeless powders , 2 . 829 
Snarximite, 6. 396 
Snellziinder. 8. 1059 
Snow, 1. 464 

whi te , 4 . 507 
Soamine , 9. 4O 
Soap m o u n t a i n , 6. 432 
Soapstone , 6. 427, 430, 432 
Sobralite, 6. 910 
Soc ie ty of Rosicrueians, 11 . 4 

R o y a l , 1. 5 
Soda, 2. 421 

al icante , 2 . 713 
a lum, 5. 342 
anorthite , 6. 698 
berzeli ite, 9. 222 ; 12. 15O 
Bordeaux , 3 . 267 
caporcianite , 6. 740 
cartagena, 2 . 713 
glauconite , 6. 92O 
hornblende, 6. 916 
leucite , 6. 647, 648, 649 
l ime, 3 . 685 
Malaga, 2 . 713 
mesol i te , 6. 652 
m e s o t y p e , 6. 652 
mica , 6. 608 
microclines, 6. 669 
richterite, 6. 916 
spodumene , 6. 643, 693 
thomsoni te , 6. 71O, 711 



S o d a i t e , 6 . 7 6 2 
S o d a l i t e , 2 . 15 ; 6 . 5 8 0 , 5 8 2 

a c e t a t o - , 6 . 5 8 3 
arsenate*- , 6 . 5 8 3 , 8 3 5 
a r s e n i t o - , 6 . 5 8 3 , 8 3 5 
b o r a t o - , 6 . 5 8 3 
b r o m a t o - , 6 . 5 8 3 
foromo-, 6 . 5 8 3 
c a l c i u m , 6 . 5 8 3 

b r o r n o - , 6 . 5 8 3 
c h l o r a t o - , 6 . 5 8 3 
c h r o m a t o - , 6 . 5 8 3 , 8 6 6 
f o r m a t o - , 6 . 5 8 3 
h y d r o x y - , 6 . 5 8 3 
h y p o s u l p h i t o - , 6 . 5 8 3 
i o d a t o - , 6 . 5 8 3 
i o d o - , 6 . 5 8 3 
l o a d a u l p l i o - , 6 . 5 8 3 
h t h i a , 6 . 5 8 3 

b r o m o - , 6 . 5 8 3 
s x i l p h o - , 6 . 5 8 3 

m a g n e s i a , 6 . 5 8 3 
m e t a s i l i c a t o - , 6 . 6 8 3 
m o l y b d a t o - , 6 . 5 8 3 , 8 7 1 
n i t r a t o - , 6 . 5 8 3 
o x a l a t e - , 6 . 5 8 3 
p e r c h l o r a t o - , 6 . 5 8 3 
p h o s p h a t o - , 6 . 5 8 3 
p o t a s h , 6 . 5 8 3 

m o l y b d a t o - , 6 . 5 8 3 
p h o s p h a t o , 6 . 5 8 3 

— s u l p h a t o - , 6 . 5 8 3 
s u l p h o - , 6 . 5 8 3 

s e l e n a t o - , 6 . 5 8 3 
a e l e n i t o - , 6 . 5 8 3 
s i l v e r s u l p h o - , 6 . 5 8 3 
s t r o n t i a , 6 . 5 8 3 
s u l p h i t o - , 6 . 5 8 3 
s u l p h o h y d r o s u l p h o - , 6 . 5 8 3 
t i n s u l p h o - , 6 . 5 8 3 
t u n g s t a t o - , 6 . 5 8 3 
v a n a d a t o - , 6- 5 8 3 

S o d a m i d e , 8 . 2 5 3 
S o d a m m o n i u m , 8 . 2 4 4 
S o d d i t e , 6 . 8 8 3 ; 1 2 . 6 , 5 2 
S o d i i h y p o p h o s p h i s , 8 . 88O 
S o d i o p h o s p h i n e , 8 . 8 1 6 
S o d i u m , 1 1 . 7 8 

a-, 2 . 4 5 8 
a-cupricarbonate, 8 . 2 7 7 
/ ? - o u p r i c a r b o n a t e , 8- 2 7 7 
a c e t y l e n e c a r b i d e , 5 . 8 4 7 , 8 4 9 
a c t i o n o n w a t e r , 1 . 1 3 5 
a l l y l e n i d e , 5 . 85O 
a l u m i n a t o , 5 . 2 8 8 
a l u m i n i u m a l l o y s , 5 . 2 2 9 

a m i d e , 8 . 2 6 2 
a r s e n i t o s i l i c a t e , 6 . 8 3 5 
c a r b o n a t e , 5 . 3 5 9 
c h l o r o t r i o r t h o s i l i c a t e , 6 . 5 8 2 
c h r o m a t o s i l i c a t e , 6 . 8 6 6 
d i m e t a s i l i c a t e , 6 . 6 4 3 , 6 4 4 , 6 4 5 
d o d e c a m o l y b d a t e , 1 1 . 5 9 9 

. __ f l u o a r s e n a t e , 9 . 2 5 9 
h y d r o c a r b o n a t o t r i o r t h o s i l i c a t e , 

6 . 5 8 0 
h y d r o t r i m o t a s i l i c a t e , 6 . 6 5 1 
h y d r o x y o r t h o s i l i o a t e , 6 . 5 7 4 
h y d r o x y s u l p h a t e , 5 . 3 5 3 
o r t h o s i i i c a t e , 6 . 57O 

INDEX 743 
S o d i u m a l u m i n i u m o r t h o s i i i c a t e h y d r a t e d , 

6 . 5 7 3 
p h o s p h a t e , 5 . 3 6 7 
p y r o p h o s p h a t e , 5 . 3 6 7 
s e l e n a t e , 1 0 . 8 6 9 
s i l i c o m o l y b d a t e , 6 . 8 7 1 
s u l p h a t e , 5 . 3 4 2 
s u l p h a t o t r i o r t h o s i l i c a t e , 6 . 5 8 4 
t r i o r t h o a r s e n a t o , 9 . 1 8 6 
t r i s u l p h o t r i o r t h o s i l i c a t e , 6 . 5 8 7 

a l u m i n i u m v a n a d a t o t u n g s t a t e , 9 . 7 8 7 
a l u m i n o r t h o s i l i c a t e , 6 . 57O 
a l u m i n y l o r t h o t r i s i l i c a t o , 6 . 7 5 1 
a l u n i t e , 5 . 3 5 3 
a m a l g a m , a c t i o n o n "water, 1 . 1 3 5 
a m a l g a m s , 4 . 1 0 1 3 
a m i d e , 8 . 2 5 3 
a m i d o a l u m i n a t e , 5 . 2 1 2 ; 8 . 2 6 2 
a m i d o h e x a i m i d o h o p t a p h o s p h a t e . 8 . 7 2 0 
a m i d o h e x i m i d o h e p t a p h o s p h a t e , 8 - 7 1 6 
a m i d o p e r o x i d e , 8 . 2 5 5 
a m i d o s u l p h o n a t e , 8 . 6 4 1 
a m m i n e , 8 . 2 4 4 
a m m i n o a r s e n i d e , 9 . 6 2 
a m m i n o r a o n o x i d o , 8 . 2 4 5 
a m m o n i o m o l y b d i t e , 8 . 2 6 7 
a m m o n i u m a r s e n a t e , 9 . 1 7 3 

b i s m u t h n i t r a t o n i t r i t e , 8 . 5OO 
c h r o m a t e , 1 1 . 2 4 9 
c u p r o u s h e x a m m i n o c t o t h i o s u l -

p h a t e , 1 0 . 5 3 3 
d e e a t u n g s t a t e , 1 1 . 8 3 1 
3 : 1 - d e e a t u n g s t a t e , 1 1 . 8 3 1 
d i m e t a p h o s p h a t e , 2 . 8 7 7 
g o l d p y r o p h o s p h a t o h e m i h e n a -

m o l y b d a t e , 1 1 . 6 7 1 
h e x a d e c a t u n g s t a t e , 1 1 . 8 3 2 
h e x a n i t r i t o b i s m u t h i t e , 8 . 5 0 0 
h y d r o a r s o n a t e , 9 . 1 5 6 
h y d r o r t h o p h o s p h a t e , 2 . 8 7 4 
h y d r o s u l p h i t e , 1 0 . 2 7 0 
i r i d i u m d i s u l p h a t e , 1 5 . 7 8 6 
m a g n e s i u m p y r o p h o s p h a t e , 4 . 

3 9 4 
m a n g a n e s e p y r o p h o s p h a t e t u n g 

s t a t e , 1 1 . 8 7 4 
m a n g a n i c t r i d e c a m o l y b d a t o , 1 1 . 

6 0 2 
m a n g a n o u s p y r o p h o s p h a t e , 1 2 . 

4 5 7 
] : 3 - m e t a t u n g s t a t e , 1 1 . 8 2 4 
n i t r a t o i m i d o d i s u l p h o n a t e , 8 . 651 
o c t o t u n g s t a t e , 1 1 . 8 3 0 
o r t h o p h o s p h a t e s , 2 . 8 7 5 
o r t h o s u l p h a r s e n a t o , 9 . 3 1 7 
1 : 3 - p a r a t u n g s t a t e , 1 1 . 8 1 6 
3 : 2 - p a r a t u n g s t a t e , 1 1 . 8 1 6 
4 : 1 - p a r a t u n g s t a t e , 1 1 . 8 1 6 

h o p t a h y d r a t e , 1 1 . 8 1 6 
p e n t a h y d r a t e , 1 1 . 8 1 6 
t r i d e c a h y d r a t e , 1 1 . 8 1 6 

3 : 2 - p e n t a d e c a t u n g s t a t e , 1 1 . 8 3 2 
4 : 2 - p e n t a d o c a t u n g s t a t e , 1 1 . 8 3 2 
p e n t a m e t a p h o s p h a t e , 2 . 8 7 7 ; 8 . 

9 8 8 
p h o s p h a t o h e m i h e p t a d e c a m o l y b -

d a t e , 1 1 . 6 6 7 
p h o s p h a t o m o l y b d a t e . 1 1 . 6 6 3 
p y r o p h o s p h a t e , 2 . 8 7 6 
p y r o p h o s p h a t o t u n g s t a t o , 1 1 . 8 7 4 



744: GENERAL INDEX 
Sodium a m m o n i u m sesquiphosphate, 2 . 876 

sulphate , 2. 706 
sulphite , 10. 270 
tetravanadatohextunolybdato, 9. 

784 
tetreroctocolumbate, 9. 865 
tetrerotetradeoavanadate, 9. 765 
trihydrodiorthoarsenate, 9. 153 
tr i terodecavanadate , 9. 766 

ammonoaluminate , 8. 262 
and potass ium chlorosulphate, 2 . 691 

sulphates a n d chlorides, 
crystal l ization, 2 . 689 

anhydro- iodate , 2. 337 
ant imonatotr i iodobromide, 9. 512 
ant imonide , 9. 402 
ant imonious thiosulphate , 10 . 553 
ant imonysulphate , 9. 582 
ant imonyl tetraflluoride, 9. 503 
aquochloroperiridite, 15 . 765 
aquodisulpbitotriamminocobal ta te , 

10. 318 
dihydrate , 10. 318 
hoxahydrate , 10. 318 
tr ihydrate , 10. 318 

aquopentahypophosphitoferrate , 8. 889 
aquopentasulphitosmate , 10. 325 
argentioiodides, 3 . 433 
arsenatodioxydichromate , 9. 204 
arsenatododeca vanada tododecamoly b -

date , 9. 202 
arsenatohexavanadatopentadeca-

molybdate , 9. 202 
arsenatotel lurate, 11 . 96 
arsenatotr imolybdate , 9. 209 
arsenic bromoazide, 8. 337 

- arsenious hyposulphi te , IO. 183 
thiosulphate , 10. 552 

arsenitotungstate , 9. 132 
arsenoctoazidotribromide, 9. 248 
arsenoctoazidotrichloride, 9. 242 

— arsenoctoazidotri iodide, 9. 253 
arsenohyposulphite , 9. 150 
arsenothiosulphate, 10. 552 
a t . wt . , 2 . 47O 
aurate, 3 . 584 
auric sulphite , 10. 281 
auroaurichloride, 3 . 589 
aurochloride, 3 . 589 
aurous disulphite , 10. 280 

dithiosulphate , 10. 540 
dihydrate, 10. 541 
pentahydrate , 10. 541 

heptathiosulphate , 10. 541 
autunite , 12. 135 
azide, 8. 345 
azidodithiocarbonate, 8. 338 
/9-, 2 . 458 
barium arsenate, 9. 173 

calcium carbonate, 3 . 846 
carbonate, 3 . 845 
chloride, 3 . 720 

- cobalt nitrite, 8. 505 
- dithionate , 10. 591 
- fluoride, 3 . 695 
- heptasulphate , 8. 805 
- hydroxynitr i lodisulphonate , 8. 
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• imidodisulphonate , 8. 655 
nitri lotrisulphonate, 8. 669 

Sod ium barium oxysulphopentarsenate , 9. 
330 

paratungstate , 11 . 818 
phosphate , S. 878 

decahydrated , 8. 878 
phosphatododecatungstate , 11 . 

867 
pyrophosphate , 3 . 892 
si l icate, 6. 371 
s i l icot i tanate , 7. 54 
t i tanyl mesodis i l icate , 6. 844 
tr imetaphosphate , 8. 894 

• tr ioxysulpharsenate , 9. 329 
benzylsulphinate , 10. 163 
beryl late, 4 . 228 
beryl l ium a m m o n i u m orthophosphate , 

4. 247 
fluoride, 4. 23O 
hydromesotr is i l icate , 6. 381 
hydrosulphate , 4 . 241 
orthophosphate , 4 . 246 
oxydiorthoarsenate , 9. 175 
pyrophosphate , 4 . 247 
s i l icate , 6. 382 
su lphate , 4. 241 

biborate, 5 . 68 
• ci#-bischrornatocobaltiate, 11 . 311 
• fran»-bischromatotetramminocobalt i-

a te , 11 . 311 
• b i smuth pyrophosphate , 9. 712 
• th iosulphate , 10. 553 

b i smuthate , 9. 658 
borate basic, 5. 66 
boratofluoride, 5. 124 
boride, 5 . 23 
borodimetasi l icate , 6. 448 
borosil icato, 6. 448 
borylphosphate , 5. 147 
borylsulphate , 5. 146 
bromate , 2 . 33O 
bromide, 2 . 577 

properties , chemical , 2 . 586 
physical , 2 . 579 

bromoaurate , 8. 607 
bromobisarsonite , 9. 256 
bromoiridate, 15. 776 
bromopal ladite , 15. 677 
bromoperiridite, 15. 775 
bromoplat inate , 16. 378 

hexahydrate , 16 . 378 
bromosmate , 15. 723 
bromostannate , 7. 456 
brownish-red rhodium sulphi te , 10. 326 
cadmiate , 4. 530 
cadmide , 4. 667 
c a d m i u m al loys , 4 . 667 

bromide, 4 . 572 
diorthoarsenate , 9. 183 
di thiosulphate , 10 . 547 
hyposulphi te , 10 . 183 
mercuride, 4 . 1039 
paratungstate , 11 . 819 
persulphate , 10. 479 
phosphate , 4 . 661 
pyrophosphate , 4 . 662 

— sulphate , 4. 637 
d ihydrated , 4 . 637 

sulphide, 4 . 604 
sulphi te , 10. 287 
tetrachloride, 4 . 554 



Sodium cadmium tetraiodide, 4. 583 
tetrametaphosphate, 4. 664 
trimetaphosphate, 4. 663 
triphosphate, 4. 664 
trispyroarsenate, 9. 183 

calcium alurninium sulphatotriortho-
silicate, 6. 584 

and aluminium fluorides, 5. 308 
arsenate, 0. 173 
carbonate, 8. 844 
copper arsenate, 9. 174 
dihydroxytetrasulphate, 3. 806 
dimetaphosphate, 8. 894 
disulphate, 3. 805 
ferrous tetrantimonate, 9. 461 
fluozirconatosilicate, 6. 857 
hexafluoaluminate hydra ted, 5. 

709 
hexametaphosphafco, 3. 895 
hexarsenate, 9. 173 
hydrotrimetasilicate, 6. 367 
irnidodisulphonate, 8. 654 
magnesium fluoaluminate, 5. 309 
manganese hydi'otrimetasilicate, 

6. 9OO 
raanganous ferrous phosphate, 

12. 455 
nitratodithiosulphate, 10. 544 
octoxyfiuodicolumbate, 9. 877 

• orthopertantalate, 9. 914 
- paratungstate, 11. 818 
- pentabromide, 8. 732 
' pentametasilicate, 6. 366 
pentasulphate, 3. 804 
perorthocolumbate, 9. 87O 
phosphate, 3. 878 
pyroantirnonate, 9. 455 
pyrophosphate, 3. 892 
selenate, 10. 862 
silioatozirconatocolumbates, 9. 

867 
tetrasulphate, S. 805 
thiosulphato, 10. 544 
titanium orthosilicate, 6. 844 

zirconatosilicate, 6. 858 
•••• titanosiiicate, 6. 843 

• trihydroxyzirconatomotasilicate , 
6. 856 

trimetaphosphate, 3. 894 
trisulphate, 3. 805 
zirconatometasilicate, 6. 857 
zirconium chlorotrimesotrisili-

cate, 6. 857 
chlorotriorthosilicate, 6. 857 
columbatosilicate, 6. 858 

carbamate, 2. 796 
carbide, 6. 846, 847 
carbonate ct-heptahydrate, 2. 753 

/S-heptahydrate, 2. 753 
ammonia process, 2. 737 
and hydrogen, 1. 303 
hydrates, 2. 751 
in plant ashes, 2. 713 
I^eblanc's process, 2. 728 
origin natural, 2. 712 
preparation, 2. 713 
properties, chemical, 2. 767 

physical, 2. 747 
purification, 2. 724 
Solvay's process, 2. 737 

INDEX 745 

Sodium car bona tophosphate, 2. 851 ; 8. 948 
carbonatostannite, 7. 48O 
carbonyl, 5. 951 
carnotite, 9. 788 
eerie dodecamolybdate, 11. 600 

sulphate, 5. 662 
ceridecamolybdate, 11. 598 
cerium alloys, 5. 605 

phosphatosilicate, 6. 835 
cerous carbonate, 5. 665 

(di) hexasulphate, 5. 657 
nitrate, 5. 67O 
orthophosphate, 5. 675 
pyrophosphate, 5. 675 
sulphate, 5. 657 
sulphite, 10. 302 
(tetra) enneasulphate, 5. 657 
tungstate, 11. 79O 

chabazite, 6. 733 
chlorate, 2. 325 

X-radiogram, 1. 642 
chloride, 13. 616 

ammirio-, 2. 554 
— — and hydrogen, 1. 303 

potassium sulphate : crystal-
lizate, 2. 689 

BaCl2-KCl, 3. 72O 
BaCl2-SrCI2, 3. 72O 
CuCl2-BaCl3-H2O, 3. 716, 72O 
hydrated, 2. 542, 553 
KCl-CaCl2, 3. 72O 
mol. wt., 2. 555 
occurrence, 2. 522 
preparation, 2. 528 
properties, chemical, 2. 552 

physical, 2. 529 
purification, 2. 527 
separation from brine, 2. 525 

sea-water, 2. 525 
SrCl2-KCl,* 3. 72O 
X-radiogram, 1. 636 

chlorite, 2. 283 
chloroaurates, 3. 593 
chloroaurites, 3. 589 
chlorochabazite, 6. 733 
chlorochrornate, 11. 397 
chlorocuprocuprate, 3. 184 
chloroiodide, 2. 611 
chloroiridate, 15. 769, 771 

hexahydrate, 15. 771 
chloropalladite, 15. 67O 
chloropentasulphitosmate, 10. 325 ; 15. 

726 
chloroperiridifco, 15. 764 

dihydrate, 15. 764 
a-dihydrato, 15. 765 
/S-dihydrate, 15. 765 
dodecahydrate, 15. 764 
o-dodecahydrate, 15. 765 
/3-dodecahydrate, 15. 765 

chloroperrhodite, 15. 579 
chloroperruthenite, 15. 531 
chloropertitanate, 7. 83 
chloroplatinate, 16. 324 

hexahydrate, 16. 324 
chloroplatinite, 16. 281 

tetrahydrate, 16. 281 
chloroplumbite, 7. 727 
chloropyrosulphonate, 10. 681 
chlororuthenate, 15. 535 
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S o d i u m c h l o r o s m a t e , 15 . 72O 
c h l o r o s t a n n a t e , 7. 448 
c h l o r o s u l p h o n a t e , 10. 688 
c h l o r o t e t r a q u o d i c h l o r i d e , 1 1 . 418 
ch lo ro t r i f luoan t imon i t e , 9. 466 
ch lo roz i r cona te , 7. 145 
c h r o m a t e , 1 1 . 244 

d e c a h y d r a t e , 1 1 . 246 
d i h y d r a t e , 1 1 . 244 

— — h e x a h y d r a t e , 1 1 . 245 
t e t r a h y d r a t e , 1 1 . 245 

c h r o m a t o s u l p h a t e , 1 1 . 45O 
c h r o m i c d ime ta s i l i c a t e , 6. 914 

h e x a m m i n o p y r o p h o s p h a t e , 1 1 . 
482 

se l ena t e , 10. 876 
t r i o r t h o a r s e n a t e , 0. 204 

• c h r o m i d o d e c a m o l y b d a t e , 1 1 . 6Ol 
c h r o m i p y r o p h o s p h a t e , 1 1 . 681 

o c t o h y d r a t e , 1 1 . 481 
p e n t a h y d r a t e , 1 1 . 481 

<-hromi te t rasu lpha te , 1 1 . 465 
c h r o m i u m az ide , 8. 354 

hexach lo r ide , 1 1 . 418 
pen ta f luor ide , 1 1 . 363 
p h o s p h a t e , 1 1 . 482 
p h o s p h i t e , 8. 918 
p y r o p h o s p h a t e , 1 1 . 482 
s u l p h a t e , 1 1 . 454 
t e t r a c h l o r i d e , 1 1 . 418 

c h r o m o t e l l u r a t e , 1 1 . 97 
c h r o m o u s c a r b o n a t e , 1 1 . 471 

d e c a h y d r a t e , 14. 471 
m o n o h y d r a t e , 1 1 . 472 

s u l p h a t e , 1 1 . 435 
c i t r a t e , 18 . 616 
coba l t a r s e n a t e , 9. 230 

d i s u l p h a t e , 14. 78O 
d i su lph ide , 14. 757 
h e p t a t h i o s u l p h a t e , 10. 556 

— — h e x a r s e n a t e , 9. 23O 
h y p o p h o s p h a t e , 8. 939 
p e n t a s u l p h i d e , 14. 757 
p e r c a r b o n a t o , 14. 812 

_____ ___—_ p e r s u l p h a t e , 10 . 480 
p h o s p h i t e , 8. 92O 

— t e t r a d e c a m e t a p h o s p h a t e , 8. 990 
t e t r a t h i o s u l p h a t e , 10. 556 
t r i f luor ide , 14. 607 

coba l t i c a q u o p e n t a m m i n o p y r o p h o s -
p h a t e , 14. 858 

a q u o p e n t a m m i n o t r i s u l p h i t e , 10 . 
316 

h e x a m m i n o h e x a s u l p h a t e , 10 . 318 
h e x a m m i n o h y p o p h o s p h a t e , 8. 

939 
h e x a m m i n o p y r o p h o s p h a t e , 14 . 

858 
h e x a n i t r i t e , 8. 503 
o c t a m m i n o h e x a s u I p h i t e , 10 . 318 
o x y o c t o n i t r i t e , 8. 503 

_ p e n t a m m i n o t r i s u l p h i t e , 10 . 315 
p e r c a r b o n a t e , 14 . 82O 
p y r o p h o s p h a t o p e n t a m m i n o c o -

b a l t a t e , 14. 859 
s u l p h i t e , 10 . 315 
s u l p h i t o p e n t a m m i n o t r i s u l p h i t e , 

10 . 316 
t r i s e t h y l e n e d i a m i n e h e p t a c h l o -

ride, 14. 657 

INDEX 
S o d i u m c o b a l t i t e , 14. 593 

c o b a l t o u s c a r b o n a t e , 14 . 812 
d e c a h y d r a t e , 14 . 812 
t e t r a h y d r a t e , 14 . 812 

ch lor ide , 14. 639 
d i m e t a p h o s p h a t e , 14 . 854 
d i s u l p h a t e , 14. 779 
d i s u l p h i t e , 10. 314 
d o d e c a m o l y b d a t e , 1 1 . 603 
h y d r o p h o s p h a t e , 14. 853 
o r t h o p h o s p h a t e , 14. 852 
p a r a m o l y b d a t e , 1 1 . 587 
p a r a t u n g s t a t e , 1 1 . 82O 
p y r o p h o s p h a t e , 14. 854 
t e t r a i o d i d e , 14 . 741 
t e t r a s u l p h a t e , 14. 78O 
t r i m o l y b d a t e , 1 1 . 59O 
t r i p h o s p h a t e , 14. 853 

d o d e c a h y d r a t e , 14. 853 
coba l t y l s u l p h a t e , 14. 79O 
c o p p e r a l loy , 8. 571 

a r s e n a t e , 9. 163 
b i a h y d r o d e c a t e t r a r s e n a t e , 9. 163 
c h l o r o t e t r a o r t h o a r s o n a t e , 9. 263 
c h r o m a t e , 1 1 . 263 
d i o h l o r o h e x a o r t h o a r s e n a t e , 9 .263 
d i h y d r o p e n t a r s e n a t e , 9. 163 
d i o x y d i c h r o m a t e , 1 1 . 339 
h y d r o b i s d i h y d r o d o e a p e n t -

a r s e n a t e , 9. 163 
h y d r o e n n e a r s e n a t e , 9. 163 
o r t h o a r s e n a t e , 9. 162 
p a r a t u n g s t a t e , 1 1 . 818 
t e t r a o r t h o a r s e n a t e , 9. 163 

cup r i c a m m i n o s u l p h i t e , 10 . 279 
c h l o r o p h o s p h a t o s , 3 . 290 
d i c a r b o n a t e , 3 . 276 
h e x a m e t a p h o s p h a t e , 3 . 293 
p h o s p h a t e , 8. 290 
s i l ica te , 6. 341 
s u l p h a t e , 8. 256 

• t o t r a m e t a p h o s p h a t e , 8. 293 
t r i r n e t a p h o s p h a t e , 8. 292 

c u p r i t e , 3 . 145 
cupros ic o c t o s u l p h i t e , 10 . 278 

p e n t a m m i n o t e t r a t h i o s u l p h a t o , 
10 . 535 

p e n t a s u l p h i t e , 10 . 278 
h e x a h y d r a t e , 10 . 278 
o c t o h y d r a t e , 10 . 278 

t e t r a m m i n o t e t r a t h i o s u l p h a t e , 10 . 
535 

d i h y d r a t e , 10. 535 
t e t r a s u l p h i t e , 10 . 278 

c u p r o u s b r o m o d e e a t h i o s u l p h a t e , 10 . 
633 

b r o m o p e n t a t h i o s u l p h a t e , 10 . 533 
c h l o r o d i t h i o s u l p h a t o s u l p h i d e , 10 . 

534 
c h l o r o p e n t a t h i o s u l p h a t e , 10 . 533 
d e c a t h i o s u l p h a t e , 10 . 532 

e n n e a h y d r a t e , 10. 532 
. h e m i p e n t a d e c a h y d r a t e , 10-

632 
h e x a h y d r a t e , 10 . 532 
o c t o h y d r a t e , 10 . 532 

d i a m m i n o d i t h i o s u l p h a t e , 10 . 532 
d i c h l o r o t r i t h i o s u l p h a t e , 10 . 533 
d i s u l p h a t o c t o t h i o s u l p h a t e , 1 0 . 

5 3 4 



GENERAL, I N D E X 747 

S o d i u m cuprous d i th iocyanatopentathio-
sulphate , 10. 533 

- di thiosulphate , 10. 532 
dihydrate , 10 . 532 
hemipentahydrate , 10. 532 
monohydrate , 10. 532 

di thiosulphatodisulphide , 10. 
534 

di thiosulphatosulphide , 10 . 534 
dodecathiosulphate , 10. 532 

dodecahydrate , 10. 533 
ferric tetrasulphide, 14- 192 
ferrosic sulphite , 10. 312 

• heptathiosulphate , 10 . 532 
enneahydrate , 10 . 532 
hexahydrated , 10. 532 

hydroctosulphi te , 10 . 276 
iodobromopentathiosulphate , 10 . 

533 
octochlorotetradocathiosulphate , 

10. 533 
pentat l i iosulphato, 10. 531 , 533 

hexahydrato , 10. 531 
octohydrate , 10. 531 
pentahydrate , 10. 531 

si lver hexamminocto th iosu l -
phato , 1Ot 539 

sulphite , 10. 275, 276 
hemihenahydrate , 10. 275 

tetrachloropentathiosulphate , 10. 
533 

te trath iosulphate , IO. 532 
dihydrated, 10. 532 
hexahydrato , 10. 532 

thiosulphate , 10. 53O 
tr i thiosulphate , 10. 532 

decaborate decahydratod, 5. 77 
deeahydropentase loni tododeca vana

date , 10. 835 
decahydrototrase loni tohexavanadate , 

10. 835 
hexahydrato , IO. 835 

decamolybdato , 11 . 598 
-- dodecahydrate , 11 . 598 

henacos ihydrate , 11 . 598 
hexahydrate , 11 . 598 

deeamolybdatotr i su lphi te , 10. 307 
hexadecahydrate , 10 . 307 

decaphosphate , 8. 991 
docase leni totetradecavanadate , 10. 835 
decatungs ta te , 11 . 830 
decavanady l hexasulphi te , 10. 305 
deuterohexavanadate , 9. 763 

hexadecahydrate , 9. 763 
oc todecahydrate , 9. 764 

deuterote travanadate , 9. 763 
enneahydrate , 9. 763 
pentahydrate , 9. 763 

d ia luminium dihydropentamesodis i l i -
ca te , 6. 748 

orthotrisi l icate, 6. 653 
pentametas i l i cate , 6. 747 
te trametas i l i cate , 6 . 734 
triorthosi l icate , 6. 680, 752 

d ia luminyl a n t i m o n a t e , 9. 456 
orthosi l icate , 6. 567 

d iani idophosphate , 8. 707 
diamidotr irnetaphosphimate , 8. 720 
d i a m m o n i u m orthoarsenate , 9 . 155 

tr ise lenatouranate , 10 . 878 

S o d i u m diarsenatotritungstate, 9. 212 
diarsenitodimolybdate, 9. 131 
diauride, 3 . 572 
dibenzoyl sulphuryl hydrazide, 8. 666 
diborate, 5. 62 , 67, 68 

• monohydrated , 5. 66 
octohydrated, 5. 67 
tetrahydratod, 5 . 67 

d icadmium tri thiosulphate, 10. 547 
diealc ium decaborate hexadecahy-

drated, 5. 93 
• octohydrated, 5. 94 
dichlorodibromostannite , 7. 453 
dichlorotetrasulphitosmate, 10. 325 ; 

15. 726 
dichromate , 11 . 325 
didyrnium tungstate , 11 . 791 
diferrid ihy drosulphatotetrasulph ite, 

10. 313 
dif luodithionate, 10. 599 
difluotellurate, 11 . 109 
dihydroaluminoarsenate , 9. 186 
dihydroantixnonato, 9. 448 
dihydroarsenato, 9. 153 
dihydroarsonatoxnolybdato, 9. 206 
dihydroarsenatotr imolybdate , 9. 208 
dihydrochromiarsenate , 9. 205 
d ihydrodeuterohexavanadate , 9. 764 
dihydroferriarsonate, 9. 227 
d ihydrohypophosphato , 8. 934 
d ihydromanganidiorthophosphatc , 12. 

461 
pentahydrate , 12. 461 
tr ihydrate , 12. 461 

dihydrophosphat ohemipentamolyb -
date , 11 . 669 

d ihydrophosphate , 8. 913 
d ihydropyroant imonate , 9. 447 
d ihydropyrophosphate , 2 . 865 
d ihydropyrophosphi te , 8. 922 
d ihydrorthophosphate , 2 . 858 
d ihydrorthoplumbate , 7. 698 
dihydrorthotel lurato, 11 . 89 
d ihydrothor idodecamolybdate , 11 . 6Ol 
dihydrotrialuminotriorthosi l ieate, 6. 

608 
dihydrotr ioxysulpharsenate , 9. 328 
dihydrotrise lenatouranate , 10. 878 
d ihydroxydichlorostannate , 7. 448 
d ihydroxytetrabromoplat inate , 16.381 
dihydroxytetrachloroplat inic acid, 16. 

334 
d ihypovanadatod ivanadate , 9. 793 
di- iodate, 2 . 337 
diiododinitritoplatinito, 8. 522 
di l i th ium chloroperiridite, 15. 765 
dimercuride, 4. 1014 
dimotaphosphate , 2 . 867 ; 8. 985 
d imolybdate , 11 . 581 
. _ monohydrate , 11 . 581 
d imolybdi tote tramolybdate , 11 . 593 
dinitratobisethylthiolacetatoplat inite , 

16. 41O 
dinitrosylsulphite, 8. 434 
dioxide, 2 . 487 

dicarbonate, 6. 86 
tricarbonate, 6. 86 

dioxydisulpharsenate, 9. 329 
dioxypentasulphopyrovanadate , 9. 818 
dioxytetraf luomolybdate , 11. 613 
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S o d i u m dioxytetraiodotrioarbonatotetra-
p lumbite , 7. 854 

dipentitamercuride, 4- IO14-
dipent i taplumbide, 7. 606 
dipermolybdate , 11 . 607 
dipertungstate , 11. 836 
diphosphate , 2 . 862 
diphosphatoctovanadatopentadoca-

molybdate , 9. 834 
—• — d iphosphatoc to vanadatotetradeca-

molybdate , 9. 834 
diphosphatodecavanadatotr ideca-

molybdate , 9. 834 
diphosphatodistannate , 7- 482 
diphosphatododecavanadatododeca-

molybdate , 9. 833 
diphosphatododecavanadatoonnea-

molybdate , 9. 834 
d iphosphatohexadeoavanadatodeca-

molybdate , 9. 834 
d iphosphatohexavanadatopentadeca-

molybdate , 9. 833 
d iphosphato icos ivanadatoctomolyb-

date , 9. 834 
d iphosphatostannate , 7- 482 
d iphosphatotetradecavanadatohena-

molybdate , 9. 334 
diplat inous hexasulphoplat inate , 16. 

395 
diplumbide , 7. 607 
d ipotass ium cobalt ic ni tr i te , 8. 504 

nitri lotrisulphonate, 8. 669 
diselenide, 10 . 768 
d i se len i topentamolybdate , 10. 837 
diselenodisulphoarsenate, 10. 921 
disi l icate, 6. 336 

• disi lver imidodisulphonate , 8. 653 
distannide, 7. 346 
disulphatoaluminate , 5. 342 

hexadecahydrate , 5 . 346 
hoxahydrate , 5. 352 

• disulphatochroiniate , 1 1 . 454 
• d isulphatocuprate , 3 . 256 
- d isulphatoindate , 5. 405 
• d isulphatoplumbite , 7. 821 
- d i su lphatovanadi te , 9. 820 
disulphide, 2 . 630, 632 
d i su lphi todiamminocobal tate , 10. 318 

• cis - di sulphi todiethylenedianrinocobalt -
a te , 10. 317 

tr ihydrate , IO. 317 
c i»-disulphitotetramminocobaltate , 10. 

317 
• trans -disulphitotetrarnminocobaltate , 

10. 318 
disulphopersulphate, 10. 481 
disulphuryliodide, 10 . 690 
ditelhiride, 11 . 41 
dithioaurate, 8. 612 
dithiohydrophosphite , 8. 1063 
dithionate , 10. 583 

dihydrate , 10. 583 
dithiophosphate , 8. 1068 
ditritamercuride, 4. 1014 
d i tungs ta te , 11 . 809 

dodecahydrate , 11 . 809 
Hoxahydrate, 11 . 809 

• d iuranate , 1 2 . 65 
• hexahydrate , 12 . 65 
diuraxiyl pentahypophosph i t e , 8. 889 

Sod ium diuranyl pentahypophosph i t e h e x a -
hydrate , 8. 889 

trisulphite , 10. 308 
d ivanadatodecatungstate , 9. 786 
d ivanadatohexamolybdate , 9 . 783 
divanadatopentate l lur i te , 1 1 . 81 
d ivanadatote tradecatungstate , 9. 786 
divanadatotetratel luri te , 11 . 81 
d ivanadatote tratungstate , 9. 786 
divanadatotrite l lurite , 11 . 81 
d ivanady l tr isulphate, 9. 824 
docos i tungstate , 11 . 832 
dodecaborate , 5. 77 
dodecahydropentase leni tohexavana

date , 10. 835 
dodecamolybdate , 11 . 599 
dodecapermanganite , 12. 275 
dodeciesmethylarmnechloroplat inate , 

16. 325 
enneachlorodialuminate , 5. 322 
enneahydropenta lanthanate , 5. 628 
enneaiododiant imoni te , 9. 502 
enneaiododibismuthi te , 9. 677 
enneath ionate , 10. 629 

• erbium pyrophosphate , 5. 704 
tungs ta te , 11 . 791 

othyl sulphinate , 10. 163 
su lphoxy la te , 10 . 162 

ferrate, 18. 934 
ferric anaminopyrophosphates , 14 . 415 

bromide, 14. 125 
chloride, 14. 102 

• d ihydroxypyrophosphate , 14. 414 
dimetasi l icate , 6. 913 

• d iorthophosphate , 14. 4 1 0 
monohydrate , 14. 4IO 
tr ihydrate , 14. 4IO 

fluoride, 14. 8 
hemihydrato , 14. 8 

hydrodisulphate , 14. 345 
hydrophosphi te , 8. 92O 
hydroxypyrophosphate , 14. 4 1 4 

hemitr ihydrate , 14. 414 
pentahydrate , 14. 414 

hydroxyte trasu lphate , 14. 346 
metaphosphate , 14. 415 
oxyquinquieschromate , 11 . 3IO 
pyroarsenate , 9. 227 
pyrophosphate , 14 . 413 

enneahydrate , 14. 413 
sulphide , 14. 183 
tr iorthophosphate , 14. 410 

-—— tr iphosphate , 14. 415 
tr isulphate , 14 . 346 

ferrisulphatosulphite, 10. 313 
ferrite, 18. 906 
ferrodinitrothiosulphate, 8. 442 
ferroheptanitrosyltrisulphide, 8. 441 
ferrohexanitrosylthiocarbonate , 8. 441 
ferronitrosyltrisulphide, 8. 442 
ferrous chloride, 14 . 32 

metaphosphate , 14 . 398 
pentasulphide , 14. 166 
persulphate , 10 . 48O 

• pyrophosphate , 1 4 . 398 
su lphate , 14. 294 

d ihydrate , 14 . 295 
te trahydrato , 14 . 295 

sulphide , 14. 165 
tetraeulphate , 14 . 295 



S o d i u m ferrous th iosulphate , 10. 556 
t i t a n i u m tr imetas i l i cate , 6. 843 
t i tanometas i l i ea te , 6. 845 
tr iphosphate , 14 . 398 

fluoborate, 5. 126 
fluocolumbatotitanosilicate, 6. 838 
fluodiorthoarsenate, 9. 258 
fluodivanadate, 9. 799, 801 
fluomanganite, 12 . 347 
fluopalladite, 15 . 658 
fluoplatinate, 16. 250 
fluoplumbite, 7. 703 
fluoride, 2 . 512 
fluorophosphate, 2 . 85O 
fluorosulphate, 2 . 691 
f luoscandate, 5 . 489 
fluosilicate, 6. 947 
fluosmate, 15. 715 
f luostannate , 7. 423 
f luosulphonate, 10. 685 
fluotellurite, 11 . 98 
f luot i tanate , 7. 70 
fluozirconate, 7. 139 

• formaldehyde hydrosu lphoxy la te , 10-
162 

formaldehydohyposulphi te , 10 . 173 
gado l in ium su lphate , 5. 694 

t u n g s t a t e , 11 . 791 
g lycery lmangani to , 12 . 275 
gmel in i te , 6. 735 
gold al loy, 3 . 571 

amminophoa p h a t o m o l y b d a t e , 11 . 
671 

harmotone , 6. 767 
hemipentaphosphide , 8. 835 

— hemipentap lumbide , 7. 607 
hemip lumbide , 7. 606 
hemis tannide , 7. 345 
hemithal l ide , 5 . 425 
hemitr ip lumbide , 7. 607 
hemitrite l luride, 11 . 41 
henaf luodivanadite , 9. 797 
heptabromoaluminate , 5. 326 
heptaf luotanta late , 9. 916 
heptahydrotr iphosphi te , 8. 914 
h e p t a t u n g s t a t e , 11 . 83O 
heulandi te , 6. 757 
hoxaborate , 5. 70, 76 
hexabromoperrhodi te , 15. 581 
hexachloroaluminate , 5 . 322 
hoxaehlorobismuthi te , 9. 677 
hexachlorocalc iate , 3 . 719 
hexachloroperruthenite , 15 . 531 
hexachlororhodate , 15 . 579 

oc todecahydrate , 15 . 679 
hexachlorothal la te dodecahydrated , 5 . 

445 
h e x a d e c a m o l y b d a t e , 1 1 . 603 
hexadecapermangani te , 12 . 275 
hexaf luoant imonate , 9. 468 
hexafluoferrate, 14 . 8 

hemihydrate , 14. 8 
hexaf luoplumbate , 7. 704 
hexaf luotanta late , 9 . 916 
hexahydroarsenatoc todecamolybdate , 

9 . 211 
hexahydrodiarsen i to te tramolybdate , 

9 . 131 
hexahydrote trase l en i tohexavanadate , 

10. 835 

INDEX 749 
Sodium hexahydroxyplat inate , 16. 246 

h e x a h y droxyzirconatodimesotrisi Ii-
cate , 6. 855 

hexaiodobismuthi te , 9. 677 
hexamercuride, 4 . 1Ol3 
hexametaphosphate , 2 . 87O ; 8. 988, 

989 
silver, 3 . 489 

hexamminobromoplat inate , 16. 378 
hexamminochloroplat inate , 16. 325 
hexaselenide, 10. 768 
hexasi l icate , 6. 328 
hexasulphide , 2. 63O, 64O 
hexasulphi tosmate , 10. 325 ; 15. 726 
hexatol luride, 11 . 41 
hexatel lurite , 11 . 78 
hexatungs ta te , 11 . 829 
hexavanadatoctodecamolybdate , 9. 784 
hexavanadatoc tomolybdate , 9. 782 
hexavanadatod imolybdato , 9. 783 
hexavanadatododecatungs ta te , 9. 786 
hexavanadatoheptamolybdato , 9. 783 
hexavanadatohoxamolybdate , 9. 783 
hexavanadatohexatungs ta te , 9. 786, 

787 
hexavanadatomolybdate , 9. 783 
hoxavanadatote l lur i te , 11 . 81 
hexerohexavanadate , 9. 764 
hexerotetradecatanta late , 9. 9OO 
history, 2. 421 
hydrazido, 8. 316, 345 
hydrazinodisulphonate , 8. 683 
hydraz inomonosulphonato , 8. 683 
hydrides , 2 . 481 
hydroarsonato, 9. 15O 

dodecahydrate , 9. 151 
heptahydrate , 9. 151 

bydrocarbonato , 2, 763, 773 
hydrodeuterohexavanadate , 9. 764 
hydrodisulphate , 14. 78O 
hydrof luot i tanate , 7. 71 
hydrohyponi tr i te , 8. 411 
hydrohypophosphate , 8. 934 
hydrometap lumbate , 7. 697 
hydromotasulphote trant imoni te , 9.535 
hydromonamidophosphate , 8. 706 
hydroorthophosphate . 2. 85O 

secondary, 2̂ . 851 
hydrophosphatododocatungstate , 11 . 

866 
hydrophosphito , 8. 912 
hydroplumbite , 7. 666 
hydropyrotel lurate , 11 . 9O 
hydropyro tellurite, 11 . 78 
hydroselenite , 10. 822 
hydrostanni te , 7. 39O 
hydrosulphatarsenate , 9. 334 
hydrosulphates , 2 . 677, 678, 679, 680 

hydrated , 2 . 686 
hydrosulphide, 2 . 641 
hydrosulphi te (formaldehyde), 10. 162 
hydrosulphoplat ini te , 16. 395 
hydrotel lurate , 11 . 9O 
hydrotetroxytr isulphodimolybdate , 

1 1 . 655 
hydrotrioxysulpharsenate , 9. 328 
hydrotri thiophosphate , 8. 1067 
hydrox ide , 2. 495 ; 13. 616 

and hydrogen, 1. 303 
properties, 2. 500 
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S o d i u m hydrox ide purification,. 2 . 499 

hydroxides , uses , 2 . 509 
hydroxy lamine hydrouranate , 12- 62 

paramolybdate , 11 . 552 
uranato, 12. 62 

hydroxylamite , 8. 29O 
hydroxymethane sulphinate , 10. 163 
hydroxymethane sulphonate , 10. 163 
hydroxynitr i lomonosulphonate , 8. 672 
hydro xypentachloroplat inate , 16. 335 
hydroxysulphatocuprate , 8. 257 

• hypoantirnonate, 9. 437 
hypoborate , 5. 38, 12O 
hypobromite , 2 . 269 
hypochlorite , 2 . 269 
hypomolybdatomolybdate , 11 . 604 
hypoxnolybdi topentamolybdate , 11 . * 

593 
hypomolybdi to te tramolybdate , 11 .593 
hypoxxi tr ite , 8. 411 

enneahydrate , 8. 41O 
pentahydrate , 8. 410 

hypophosphate , 8. 933 
hypophosphatomolybdate , 8. 939 
hypophosphatotungs ta te , 8. 939 
hypophosphi te , 8. 881 
hypophosphi tomolybdato , 8. 888 
hypophosphi tomolybdi tomolybdate , 

8. 888 
hyporutheni te , 15. 517 
hyposulphi te , 10. 181, 267 

d ihydrate , 10. 181 
hypovanadatodocavanadate , 9. 792 
hypovanadatohexadecavanadato ieoe i -

phosphate , 9. 826 
hypovanadato -vanadato tungs ta te , 9. 

793 
imide, 8. 259 
iodate , 2 . 332 

hydratod, 2. 334 
iodatophosphate , 2 . 851 
iodide, 2 . 596 

hydrated , 2. 602 
properties , chemical , 2 . 605 

physical , 2. 598 
iodoaurate, 3 . 610 
iodobisai*senite, 9. 256 
iodoiridate, 15. 779 
iodoplat inate , 16. 390 
iodostannate , 7. 463 
iodostannite , 7. 46O 
iodosulphonate , 10. 689 
iodotel lurite, 11 . 106 
iridic chloronitrite, 8. 514 

hexani tr i te , 8. 514 
ir idium enneamminohexasu lph i te , 10. 

324 
trisulphite, 10. 324 

•—— isopropylstannonate , 7. 4IO 
isotetrahydroborododecatungstate , 5 . 

l anthanum carbonate, 5. 665 
raolybdates, 1 1 . 564 
nitrate, 5. 67O 
pyrophosphate , 5 . 675 
se lenate , 10. 872 
su lphate , 5. 657 
tungs ta te , 11 . 79O 

lead arsenate , 9. 195 
chlorophosphate , 7. 885 

INDEX 
S o d i u m l e a d c h r o m a t e , 1 1 . 3 0 4 

d i h y d r o x y t e t r a c a r b o n a t e , 7 . 8 5 5 
d i o x y b i s c h r o m a t e , 1 1 . 3 0 4 
h e p t a t h i o s u l p h a t e , 1 0 . 5 5 1 

• h y d r o x y c h l o r o s u l p h a t e , 7 . 7 3 9 
h y d r o x y n i t r i l o s u l p h o n a t e , 8 . 6 7 8 
o r t h o p h o s p h a t e , 7 . 8 7 6 
p a r a t u n g s t a t e , 1 1 . 8 1 9 
p e n t a p y r o p h o s p h a t e , 7 . 8 8 0 
p e n t a t h i o n a t e , 1 0 . 6 2 8 
p e n t a t h i o s u l p h a t e , 1 0 . 6 5 2 
p y r o p h o s p h a t e , 7 . 8 8 0 
s u l p h i d e , 7 . 7 9 6 
t e t r a t h i o s u l p h a t e , 1 0 . 5 5 2 
t r i p h o s p h a t e , 7 . 8 8 2 
t r i p y r o a r s e n a t e , 9 . 1 9 5 
t r i t h i o s u l p h a t e , 1 0 . 5 5 1 
z i n c i o d o a z i d e , 8 . 3 3 7 

l i t h i u m a l l o y s , 2 . 48O 
c h l o r o p e r r h o d i t e , 1 5 . 5 7 9 
n u o a l u m i n a t e , 5 . 3 0 3 , 3 0 4 , 3 0 6 
m o l y b d a t e , 1 1 . 55H 
s e l e n a t e , 1 0 . 8 5 6 
s i l i c a t e , 6 . 3 3 7 
s u l p h a t e , 2 . 6 8 7 
s u l p h i t e , 1 0 . 26O 
t r i o x y s u l p h a r s o n a t e , 9 . 3 2 9 
t u n g s t a t e , 1 1 . 7 7 9 
1 : 3 - t u n g s t a t e , 1 1 . 7 7 9 

m a g n e s i u m a l l o y s , 4 . 6 6 6 
a r s e n a t e , 9 . 1 7 8 

e n n e a h y d r a t e , 9 . 1 7 9 
o c t o h y d r a t e , 9 . 1 7 9 

c a r b o n a t e , 4 . 3 6 7 . 3 6 8 
c h l o r o c a r b o n a t e , 4 . 3 6 8 
c h r o m a t e , 1 1 . 2 7 6 

— — t r i h y d r a t e , 1 1 . 2 7 6 
d e c a b o r a t e , 5 . 9 9 
d i x n e t a p h o s p h a t e , 4 . 3 9 5 
fluoaluminato, 5 . 3 0 9 
fluoride, 4 . 2 9 7 
h e x a r s e n a t e , 9 . 1 7 9 
h y d r o c a r b o n a t e , 4 . 3 6 7 
m a n g a n e s e m e t a s i l i c a t o , 6 . 9 1 6 
m e t a s i l i c a t e , 6 . 4 0 7 
o c t o m e t a p h o s p h a t e , 4 . 3 9 7 
o r t h o p e r t a n t a l a t e , 9 . 9 1 4 
p a r a t u n g s t a t e , 1 1 . 8 1 8 

- •• p e r o r t h o c o l u m b a t e , 9 . 8 7 0 
p e r s u l p h a t e , 1 0 . 4 7 9 
p h o s p h a t e , 4 . 3 8 3 , 3 8 4 
p y r o p h o s p h a t e , 4 . 3 9 4 
s u l p h a t e s , 4 . 3 3 5 
t e t r a d e c a m e t a p h o s p h a t e , 8 . 99O 
t r i p h o s p h a t e , 4 . 3 9 4 
v a n a d a t o t u n g s t a t e , 9 . 7 8 7 

m a n g a n a t e , 1 2 . 2 8 8 
d e c a h y d r a t e , 1 2 . 2 8 8 
h e x a h y d r a t e , 1 2 . 2 8 8 
t e t r a h y d r a t e , 1 2 . 2 8 8 

m a n g a n a t o - p e r i o d a t e , 2 . 4 1 6 
m a n g a n e s e a r s e n a t e , 9 . 2 2 1 

d i o r t h o a r s e n a t e , 9 . 2 2 1 
p h o s p h i t e , 8 . 9 1 9 
p y r o p h o s p h a t o t u n g s t a t e , 1 1 , 8 7 4 

m a n g a n i c p e n t a f l u o r i d e , 1 2 . 3 4 5 
p y r o p h o s p h a t e , 1 2 . 4 6 2 

m a n g a n o u s c h l o r i d e , 1 2 . 3 6 6 
d i h y d r o d i p h o s p h a t e , 1 2 . 4 5 4 
d i x n e t a p h o s p h a t e , 1 2 . 4 5 8 
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S o d i u m m a n g a n o u s d i o r t h o p h o s p h a t e , 1 2 . 

4 5 4 
enxiead.ecasulph.ate, 12 . 417 
fluoride, 12 . 344 
h e p t a s u l p h i d e , 12 . 396 
h e x a c h l o r i d e , 12 . 367 
m o l y b d a t e , 1 1 . 572 
o c t o m e t a p h o s p h a t e , 12 . 459 
o x y t r i s u l p h a t e , 12 . 418 
p a r a t u n g s t a t e , 1 1 . 82O 
p e n t a p y r o p h o s p h a t e , 12 . 457 
p e n t a s u l p h i t e , 10 . 311 
p e r m a n g a n i t o m o l y b d a t e , 1 1 . 573 
p h o s p h a t e , 12 . 454 
p y r o p h o s p h a t e , 12 . 456 

— h e m i e n n e a h y d r a t e , 12 . 456 
t e t r a h y d r a t e , 12 . 456 

p y r o p h o s p h a t o m o l y b d a t o , 1 1 . 671 
——- s u l p h a t e , 12. 416 

d i h y d r a t e , 12 . 416 
t e t r a h y d r a t e , 12 . 416 

s u l p h i t e , 10 . 311 
t o t r a s u l p h a t e , 12 . 418 

d i h y d r a t e , 12 . 418 
t e t r a s u l p h i d e , 1 2 . 396 
t r i b r o m i d e , 12 . 383 

___— __— t r i m e t a p h o s p h a t e , 12 . 458 
— t r i p h o s p h a t e , 12 . 4 5 9 

t r i s u l p h i d e , 12 . 397 
— — t r i t h i o s u l p h a t e , 10 . 555 

m e r c u r i a t e , 4 . 780 
m e r c u r i c a m i d o s u l p h o n a t e , 8. 644 

c h l o r o s u l p h i t e , 10 . 296 
d i c h l o r o b r o m i d e , 4 . 892 
d i i o d o d i t h i o s u l p h a t e , 10. 549 

— — h e p t a n i t r i t e , 8. 494 
o x y d i s u l p h i t e , 10 . 296 
se len i te , 10. 829 

—• s u l p h i d e , 4 . 956 
— t e t r a b r o m i d o , 4 . 892 

t e t r a h y d r a t e d , 4 . 928 
t e t r a i o d i d e , 4 . 927 

— t e t r a m t r i t e , 8. 495 
. t h i o s u l p h a t e , 10 . 548 

t r i b r o m i d e , 4 . 892 
t r i p h o s p h a t e , 4 . 1004 
t r i s u l p h i t e , 10 . 296 

m e r c u r o u s t h i o s u l p h a t e , 10 . 548 
m e s o d i t r i t a n a t e , 7 . 52 
m e s o t r i t i t a n a t e , 7. 52 
m e t a b o r a t e , 5 . 67 
m e t a c h l o r o a n t i m o n a t e , 9. 491 
m e t a c h r o m i t e , 1 1 . 197 
m o t a c o l u m b a t e , 9. 863 

h e p t a h y d r a t e , 9 . 863 
m e t a n t i m o n a t e , 9. 4 5 1 
m e t a n t i m o n i t e , 9. 43O 

t r i h y d r a t e , 9 . 4 3 0 
m e t a p e r t a n t a l a t e , 9 . 913 
m e t a p h o s p h a t e , 2 . 867 
m e t a p h o s p h a t o m e t a b o r a t e , 5 . 79 
m e t a p l a t i n a t e , 18 . 247 
m e t a p l u m b a t e , 7 . 497 

h e x a h y d r a t e , 7 . 697 
t e t r a h y d r a t e , 7 . 697 
t r i h y d r a t e , 7 . 696 

m e t a r s e n a t e , 9. 153 
m e t a r s e n i t e , 9 . 119 
m e t a s i l i c a t e d o d e c a h y d r a t e d , 6. 334 

enneahydrated , 6. 334 

S o d i u m m e t a s i l i c a t e h e n a h y d r a t e d , 6. 334 
h e p t a h y d r a t e d , 6. 334 

. h e x a h y d r a t e d , 6. 334 
o c t o h y d r a t e d , 6. 334 
p e n t a h y d r a t e d , 6. 334 
t e t r a d e c a h y d r a t o d , 6. 335 
t e t r a h y d r a t e d , 6. 334 
t r i h y d r a t e d , 6. 334 

m e t a s u l p h a r s e n a t e , 9. 317 
m e t a s u l p h a r s e n a t o s u l p h o m o l y b d a t e , 

9. 322 
m e t a s u l p h a r s e n a t o x y m o l y b d a t e , 9.331 
m e t a s u l p h a r s e n i t o , 9. 29O 
m e t a s u l p h o a n t i m o n i t e , 9. 535 
m e t a s u l p h o b i s m u t h i t e , 9. 689 
m e t a s u l p h o t e t r a n t i m o n i t e , 9. 535 
m e t a s u l p h o t e t r a r s e n i t e , 9. 291 
m e t a s u l p h o t r i a r s o n i t e , 9. 29O 
m e t a t a n t a l a t e , 9. 9Ol 
m e t a t i t a n a t e , 7 . 51 
m o t a t r i v a n a d a t e , 9. 763 
m e t a t u n g s t a t e , 1 1 . 822 

t r i h y d r a t e , 1 1 . 823 
m e t a v a n a d a t o , 9. 762 

d i h y d r a t e , 9. 763 
• m o n o h y d r a t e , 9. 763 
m e t a z i r c o n a t e , 7. 135 
m o l y b d a t e , 1 1 . 553 

d e c a h y d r a t o , 1 1 . 554 
d i h y d r a t e , 1 1 . 554 

m o l y b d a t o m e t a p h o s p h a t e , 1 1 . 659 
m o l y b d e n u m a l loys , 1 1 . 522 

— h e m i p e n t o x i d e , 1 1 . 532 
t e t r a f luor ide , 1 1 . 610 

m o l y b d i c p y r o p h o s p h a t e , 1 1 . 671 
m o n a m i d o p h o s p h a t e , 8. 705 
m o n o a l u m i n a t e , 5 . 288 
m o n o b i s m u t h i d e , 9. 634 
m o n o m e r c u r i d e , 4 . IO14 
m o n o p e r d i t u n g s t a t e , 1 1 . 834 
m o n o s e l e n o x a n t h a t e , 10. 92O 
m o n o s t a n n i d e , 7 . 346 
m o n o s u l p h i d o , 2. 621 

h y d r a t e d , 2 . 623 
— p r o p e r t i e s , chemica l , 2 . 627 
. p h y s i c a l , 2 . 624 

m o n o t h i o h y d r o p h o s p h i t e , 8. 1062 
m o n o t h i o p h o s p h a t e , 8. 1068 
m o n o t h i o p h o s p h i t e , 8. 1063 
m o n o x i d e , 2 . 485 
n e o d y m i u m c a r b o n a t e , 5 . 665 
n icke l c a r b o n a t e , 15 . 486 
__ d i h y p o p h o s p h a t e , 8. 94O 

t l i m e t a p h o s p h a t e , 15 . 496 
___ h e p t a t h i o s u l p h a t e , 10. 557 

m e t a p h o s p h a t e , 15 . 496 
n i t r i t e , 8. 511 
o c t o m e t a p h o s p h a t e , 15. 497 
o r t h o p h o s p h a t e , 15 . 495 

h e p t a h y d r a t e , 15 . 495 
p e r s u l p h a t e , 10. 481 
p h o s p h i t e , 8. 920 
p y r o p h o s p h a t e , 15 . 496 
t e t r a d e c a m e t a p h o s p h a t e , 8. 99O 
t e t r a s u l p h i d e , 15. 443 
t r i f luor ide , 15 . 405 
t r i m e t a p h o s p h a t e , 15 . 496 
t r i p h o s p h a t e , 15 . 495 

n i cke l a t e , 15 . 4Ol 
n icke lous d i s u l p h a t e , 15. 472 

enxiead.ecasulph.ate
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S o d i u m nickelous hexamolybdate , 11 . 594 

pernickelite, 15. 396 
nitrate , 1. 521 ; 2. 802 

and hydrogen, 1. 303 
potass ium carbonate re 

act ion, 2 . 804 
extract ion, 2. 804 
properties, chemical , 2 . 82O 

physical , 2 . 808 
X-radiogram, 1. 641 

nitratoplumbite , 7. 864, 866 
nitratosi l icododecatungstate , 6. 875 
nitratosulphate, 2. 691 , 816 
nitratosulphates , 8. 691 
nitri lodithiophosphate, 8. 727 
nitri losulphonate, 8. 668 
nitri lotrisulphonate, 8. 681 
nitride, 8. 98 
nitrite, 8. 473 
nitritoperosmite, 15. 728 
ni trohydroxy laminate , 8. 305 
nitrosylchlororuthenate, 15. 537 
nitroxyltr isulphonate , 8. 478 
occurrence, 2 . 423 
octoborato, 5. 7O, 76 
octomiotantalate , 9. 917 

— — octofluovanadate, 9. 802 
octomercuride, 4. 1013 
oc tomolybdate , 11 . 595 

heptadocahydrate , 11 . 595 
octopermanganite , 12. 275 
octorhodate , 15. 571 
octosulphato, 10. 447 
oc totungstate , 11 . 830 

dodecahydrate , 11 . 8 3 0 . 
octoxytriselenodiarsenato, 10. 874 
orthoarsenate, 9. 15O 
orthoarsonite, 9. 117 
orthocolumbate , 9. 864 
orthochromite, 11 . 197 
orthodecacolumbate , 9. 864 
orthodiplumbate , 7. 698 
orthododecacolumbate , 9. 865 

dotricontahydrate , 9. 865 
hemitr icontahydrate , 9. 865 
hexatr icontahydrate , 9. 865 

orthohexatantalate , 9 . 9Ol 
orthopertantalate, 9. 913 

monohydrate , 9. 913 
tetradecahydrate , 9. 913 

orthophosphate normal, 2 . 847 
properties , chemical , 2 . 849 

physical , 2 . 848 
orthophosphite , 8. 912 
orthoplumbate , 7. 698 
orthoselenoantimonite , 10. 834 
orthoselenoarsenate, 10 . 874 
orthosil icate, 6. 332 
orthosulpharsenate, 9. 316 
orthosulpharsenite, 9. 29O 
orthosulphoantimonate , 9. 570 

enneahydrate , 9. 670 
orthosulphoantimonite , 9. 534 
orthosulphotetrant imonite , 9. 534 
orthotanta late , 9. 900 
orthotetradecacolumbate , 9. 864 
or thote travanadate , 9. 763 
orthot i tanate , 7. 51 
or thovanadate , 9. 761 

decahydrate , 9. 761 

I N B E X 
S o d i u m or thovanadate dodecahydrate , 9 . 

761 
heptahydrate , 9. 761 
hexahydrate , 9. 761 
tr idecahydrate , 9. 761 

orthozirconate, 7. 135 
osmate , 15 . 706 
osmiamate , 15. 728 
osmictetrasulphite , 10. 324 
osmium dodecachloride, 16. 720 

sulphite , 10 . *325 
o s m y l oxyni tr i te , 15. 729 
oxychloroplat inate , 16. 332 
oxydi iodocarbonatoplumbito , 7. 854 
oxyf luocolumbates , 9. 873 
oxyhexaf luocolumbate , 9. 873 
oxynitrosotetrasulphi te , 10. 326 
oxyor thovanadate , 9. 762 
oxysulpharseni te , 9. 325 
oxysulphotetrarsenate , 9. 330 
oxyte trasu lph i tosmate , 10 . 325 
oxytr i se lenophosphate , 10 . 932 
oxytr isulpharsenate , 9. 33O 
oxytr i su lphorthovanadate , 9. 817 

pentahydrate , 9. 817 
pa l lad ium al loys , 16. 642 
pal ladous tetrasulphite , 10. 325 
paramolybdate , 11 . 585 

icos ihydrate , 1 1 . 585 
paratr i t i tanate , 7. 52 

• paratungstate , 11 . 814 
henicos ihydrate , 11 . 816 
hoxadecahydrate , 11 . 816 
octocos ihydrate , 11 . 814 

• pentacosihydrate," 1 1 . 816 
pentab i smuth i te , 9. 666 

monohydrate , 9. 666 
j>entaborate, 5 . 76 
pentabromoperrhodi te , 15 . 581 
pentachlorodiplumbite , 7. 727 

• pentachloromercuriate , 4 . 854 
— pentachloropyridinoir idate , 15. 768 

pentafluoferrate, 14. 8 
pentahydrod ihypophosphate , 8. 934 
pentahydroperoxytr ior thoarsenate , 9 . 

15O 
penta iodide , 2 . 610 
pentamercuride , 4 . 1013 
p e n t a m e t a p h o s p h i m a t e , 8. 718 
p e n t a m m i n o b r o m o p l a t i n a t e , 16. 378 
pentamminochloropla t inate , 16. 325 
pentamolybdatod i su lph i t e , 10. 307 
pentapermangani te , 12 . 275 
pentap la t inate , 16. 247 
pentarsenatos tannate , 9. 188 
pentase lenide , 10. 768 
pentas i l icate , 6. 328 
pentasu lphate , 10. 448 
pentasulphide , 2 . 63O, 637 
penta tanta la te , 9. 901 

heptahydrate , 9. 901 
icos ihydrate , 9. 9Ol 

penta th ionate , 10. 627 
p e n t a t u n g s t a t e , 11 . 828 
pentauranate , 12 . 68 

— dodecahydrate , 12 . 68 
pentahydra te , 12 . 68 

pentoxytr i su lphodiarsenate , 9. 33O 
perarsenate , 9 . ISO 

decahydrate , 9. 151 



S o d i u m p e r a r e e n a t e d o d e c a h y d r a t e , 9. 161 
h e m i e n n e a h y d r a t e , 9 . 151 

p e r b o r a t e , 5 . 116 
p e r c a r b o n a t e , 6. 84 
percer io c a r b o n a t e , 5 . 668 
p e r c h l o r a t e , 2 . 395 
p e r c o b a l t i t e , 14. 601 
p e r d i c a r b o n a t e , 6. 86 
p e r d i c b r o m a t e , 1 1 . 359 
p e r d i t u n g s t a t e , 1 1 . 835 
p e r d i u r a n a t e , 12 . 72 
p e r f e r r a t e , 1 8 . 936 
p e r h y d r o x y c a r b o n a t e , 6. 84 
p e r h y d r o x y p e r d i c a r b o n a t e , 6. 8& 
p e r h y d r o x y p e r m o n o c a r b o n a t e , 6. 85 
p e r i o d a t e s , 2 . 406 , 407 , 409 , 4IO 
p e r m a n g a n a t e , 12 . 302 
p e r m a n g a n i c t u n g s t a t e , 1 1 . 797* 
p e r m o l y b d a t e , 1 1 . 607 
p e r m o n o c a r b o n a t e , 6. 85 
p e r m o n o s t a n n a t e , 7 . 413 
p e r m o n o s u l p h o m o l y b d a t e , 1 1 . 683 
p e r m o n o u r a n a t e , 12 . 71 

p e n t a b y d r a t e , 12 . 71 
pernic lce la te , 1 5 . 4Ol 
p e r o r t h o c o l u m b a t e , 9. 869 
p e r o x y h y p e r t i t a n a t e , 7 . 65 
p e r o x y n i t r a t e , 2 . 816 
p e r o x y p e n t a f t u o c o l u m b a t e , 9. 874 
p e r o x y p o r t i t a n a t e , 7 . 65 
p e r p h o s p h a t e , 8. 993 
p e r r h e n a t e , 12 . 476 
p e r r b o d a t e , 1 5 . 571 
p e r r u t h o n a t e , 1 5 . 519 
p e r s u l p h a t e , 10 . 476 
p e r t e t r a b o r a t e , 5 . 12O 
p e r t b i o c a r b o n a t e , 6. 13O 
p e r u r a n a t o , 12 . 72 
p e r v a n a d a t e , 9 . 795 
p e r z i r c o n a t e , 7 . 132 
p h o n y l a m i d e , 8. 257 
p h o s p h a m i d o , 8. 834 
p h o s p h a t o c u p r a t e , 8. 29O 
p h o s p h a t o d e c a r n o l y b d a t e , 1 1 . 6 6 3 , 665 
p h o s p h a t o d o c a t u n g s t a t e , 1 1 . 869 
p h o s p h a t o d o d e c a t u n g s t a t e , 1 1 . 866 

e n n e a h y d r a t e , 1 1 . 866 
—- — p h o s p h a t o d o d o c a t u n g s t a t o m o l y b -

d a t e , 1 1 . 867 
p h o s p h a t o e n n e a m o l y b d a t e , 1 1 . 666 
p h o s p h a t o e n n e a t u n g s t a t e , 1 1 . 871 
p h o s p h a tohemihep t a d e c a m o l y b d a t e , 

1 1 . 667 
p h o s p h a t o b e m i h e p t a t u n g s t a t e , 1 1 . 873 
p h o s p h a t o h e n a t u n g s t a t e , H . 868 
p h o s p h a t o h e x a t u n g s t a t e , 1 1 . 872 
p h o s p h a t o p o r t i t a n a t e s , 7 . 97 
p h o s p h a t o t e l l u r a t e , 1 1 . 12O 
p b o s p h a t o t r i t u n g s t a t e , 1 1 . 873 
phosphato tungs ta te , 1 1 . 873 
phosphide , 8. 834 
p h o s p h i t o d o d e c a m o l y b d a t e , 8. 919 
p h o s p h i t o h e x a m o l y b d a t e , 8 . 919 
p h o s p h i t o h e x a t u n g s t a t e , 8. 919 
phosph i to tungs ta te , 8. 919 
phosphocyan ide , 8. 836 
p la t ina tes , 16 . 246 
p lat in ie cos i tungs ta te , 1 1 . 803 

deoatungs ta tes , 11 , 802 
b e p t a t u n g s t a t e , 1 1 . 803 

VOI*. XVI. 

INDEX 

S o d i u m p l a t i n i e m o l y b d a t e , 1 1 . 576 
o x y d i s u l p h i t e , 10. 323 
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t r i a c o n t a t u n g s t a t e , 1 1 . 803 
p l a t i n i t e , 16 . 236 
p l a t i nos i c s u l p h a t e , 16 . 403 
p l a t i n o u s d i s u l p h i t e , 10 . 322 

h e p t a t h i o s u l p h a t e , 10. 558 
o x p h o s p h i t e , 16. 239 
p e n t a t h i o s u l p h a t e , 10. 558 
c**-su lph i tod iamminosu lph i te , 

10 . 321 
trans - su lph i tod i amminosu lph i t e , 

10. 320 t e t r a t h i o s u l p h a t e , 10. 558 
— t r i s u l p h o p l a t i n a t e , 16. 396 

— p l a t i n u m a l loys , 16. 194 
— p l u m b i d e , 7 . 607 
— p l u m b i t e , 7 . 665 
— p o l y p h o s p h a t e , 2 . 866 
— p o t a s s i u m a l loys , 2 . 48O 

a r s e n i t o p h o s p h a t o t u n g s t a t e , 9. 
b a r i u m ca l c ium c a r b o n a t e , 3 . 846 
c a l c i u m c a r b o n a t e , 3 . 845 

t r i m o t a s i l i c a t e , 6. 372 
c a r b o n a t e , 2 . 769 
c h l o r o t h i o s u l p h a t e , 10. 529 
c h r o m a t e , 1 1 . 258 
d e u t e r o h e x a v a n a d a t e , 9. 766 

— d i n i t r a t o i m i d o d i s u l p h o n a t e , 8. 
653 

— fe r rous t i t a n i u m or thos i l i ca te , 6. 
843 

— h e p t a s u l p h a t o t e t r a p l u m b i t o , 7 . 
821 

— h e x a v a n a d a t o h e x a t u n g s t a t e s , 9. 
786 

— h y d r o a r s e n a t e , 9. 154 
— h y d r o r t h o p h o s p h a t e , 2 . 857 
— h y d r o s u l p h i t e , 10 . 271 
— h y d r o x y n i t r i l o d i s u l p h o n a t e , 8. 
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— h y p o p h o s p h a t o , 8. 937 
— m a g n e s i u m d i o r t h o a r s e n a t e , 9. 

179 
s u l p h a t e , 4 . 342 

— m a n g a n o u s p e r m a n g a n i t o m o l y b -
d a t e , 1 1 . 572 

m e r c u r i d e , 4 . 1015 
m o l y b d a t e , 1 1 . 558 
o r t h o h e x a c o l u m b a t e , 9. 865 
o r t h o s u l p h a r s e n a t e , 9. 317 
p h o s p h a t o c t o t u n g s t a t e , 1 1 . 872 
p h o s p h a t o h e m i p e n t a m o l y b d a t e , 

667 
p h o s p h a to t u n g s t a t e , 1 1 . 873 
p y r o p h o s p h a t e , 2 . 866 
s e s q u i p h o s p h a t e , 2 . 850 
s i l ica te , 6. 337 
s i m o n y t e s , 4 . 342 
s u l p h a t e , 2. 687 
s u l p h i t e , 10. 271 
t e t r a v a n a d a t o d o d e c a m o l y b d a t e , 

9. 784 
t h i o s u l p h a t e , 10 . 529 
t r i h y d r o d i o r t h o a r s e n a t e , 9. 153 
2 : 1 - tungs ta te , 1 1 . 782 

p r a s o d y m i u m c a r b o n a t e , 5 . 66o 
p r e p a r a t i o n , 2 . 445, 447 
e lec t ro ly t ic process , 2. 447 

3 C 
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S o d i u m p r a e o d y m i u m e l ec t ro ly t i c p rocess , 

C a s t n e r ' s , 2 . 447 
p r o p e r t i e s , chemica l , <*. 468 

phys i ca l , 2. 451 
p y r i d i n e p e n t a c h l o r o p l a t i n a t e , 16 . 312, 

326 
p y r o a r s e n a t e , 9. 153 
p y r o a r s e n i t e , 0. 119 

e n n e a h y d r a t e d , 9. 119 
p y r o c o l u m b a t e , 9. 863 
p y r o p h o s p h a t e , 2 . 862 

si lver , 3 . 488 
p y r o p h o s p h a t o d o d e c a m o l y b d a t e , 1 1 . 

671 
p y r o s u l p h a r s e n a t e , 9. 317 
p y r o s u l p h a r s e n a t o s u l p h o m o l y b d a t e , 9 . 

322 
p y r o s u l p h a r s o n a t o x y m o l y b d a t e , 9. 331 
p y r o s u l p h a r s e n i t o , 9. 29O 
p y r o s u l p h a t o , 10. 445 
p y r o s u l p h i t e , 10. 328 
p y r o v a n a d a t e , 9. 762 

o c t o d e c a h y d r a t e , 9 . 762 
o c t o h y d r a t e , 9. 762 

r h e n a t e , 12 . 478 
rliodivim aquopen tan rmmoj>yrophos -

p h a t e , 15 . 591 
d i s u l p h a t e , 15 . 587 

. h e x a m m i n o p y r o p h o s p h a t e , 15 . 
591 

h e x a n i t r a t e , 8. 513 
n i t r a t e , 15 . 590 
s u l p h i t e , 10. 326 

r u t h e n a t e , 15 . 518 
d i h y d r a t e , 15 . 518 

r u t h e n i u m h y d r o s u l p h i t e , 10 . 326 
o x y o c t o s u l p h i t e , 10. 326 
p e n t a n i t r i t o , 8. 513 

s a m a r i u m c a r b o n a t e , 5 . 665 
m o l y b d a t e , 1 1 . 565 
s u l p h a t e , 5 . 657 
t u n g s t a t e , 1 1 . 791 

s c a n d i u m c a r b o n a t e , 5 . 492 
s u l p h a t e , 5 . 492 

s e l ena t e , 10. 855 
d e c a h y d r a t e , 10. 855 

s e l e n a t o c h r o m a t e , 10. 876 
se lenide , 10 . 766 

— d e c a h y d r a t e , 10. 767 
o n n e a h y d r a t e , 10. 766 
h e m i e n n e a h y d r a t e , 10. 766 
h e x a d e o a h y d r a t e , IO. 767 

se leni te , 10 . 821 
s e l e n o a n t i m o n a t e , 10. 875 
s e l e n o m o l y b d a t e , 10 . 797 
s e l e n o s t a n n a t e , 10. 786 
s e l e n o t e t r a n t i m o m t e , 10. 834 
s e l eno t r i t h iona t e , 10 . 927 
s e squ i ca rbona t e , 2 . 777 
s e s q u i p e r h y d r o x y o x y c a r b o n a t e , 6 . 84 
s e s q u i p h o s p h a t e , 2. 850 
s e x i e s d i m e t h y l aminech lo rop la t i n a t e , 

16 . 325 
s i l i o a t o t i t a n a t o c o l u m b a t e , 9. 867 
si l icide, 6 . 169 
s i l i codeca tungs t a t e , 6. 882 
s i l ico-oxala te , 6. 235 
s i l i c o v a n a d a t o d e c a t u n g s t a t e , 6. 838 
s i l i coz i rcona te , 6. 855 ; 7 . 135 

—. s i lve r a l loy , 8 . 571 

INDEX 
S o d i u m s i lver c a r b o n a t e , 8. 458 

ch lor ide , 3 . 404 
ch lo rosu lph i t e , 10 . 280 
d i t h i o n a t e , 1O- 588 
e n n e a t h i o s u l p h a t e a c e t y l i d e , 10 . 

54O 
• h e n a t h i o s u l p h a t e a c e t y l i d e , IO. 

540 
h e p t a t h i o s u l p h a t e , 10 . 538 

• m o n a m m i n o t h i o s u l p h a t e , 10. 538 
n i t r i t e , 8. 484 

• o r t h o s u l p h o a n t i m o n i t e , 9 . 542 
s u l p h i d e , 3 . 447 
s u l p h i t e , 10. 280 
t e t r a t h i o s u l p h a t e , 10. 638 
t h i o s u l p h a t e , 10 . 538 

d i h y d r a t e , 10. 538 
m o n o h y d r a t e , 10 . 538 — t r i d e o a s u l p h i t e , 10 . 28O 

t r i t h i o s u l p h a t e , 10 . 538 
so lub i l i ty of h y d r o g e n , 1. 308 
s t a n n a t e (a-) , 7 . 416 

d e c a h y d r a t e , 7 . 416 
e n n e a h y d r a t e , 7 . 416 
h e n i c o s i h y d r a t e , 7 . 416 

— o c t o h y d r a t e , 7 . 416 
• t o t r a h y d r a t o , 7 . 416 

(/S-), 7 . 417 
- s t a n n a t o h e x a v a n a d a t e , 9. 776 
- s t a n n a t o p e n t a v a n a d a t e , 9. 776 
- s t a n n a t o t e t r a v a n a d a t e , 9. 776 
- s t a n n a t o t r i v a n a d a t e , 9. 776 

s t a n n a t o v a n a d a t e s , 9. 776 
• s t a n n i t e , 7 . 391 
- s t a n n o u s a m i d e , 8. 265 
s t i l b i t e , 6. 76O 

• s t r o n t i u m a r s e n a t e , 9. 173 
o n n e a h y d r a t e , 9. 173 
m o n o h y d r a t e , 9. 173 

ca l c iu m c a r b o n a t e , 3 . 846 
c a r b o n a t e , 3 . 846 
d i m e t a p h o s p h a t e , 8. 894 
h y d r o x y n i t r i l o d i s u l p h o n a t e , 8. 

677 
i m i d o d i s u l p h o n a t e , 8. 654 
o x y t r i s u l p h a r s e n a t e , 9 . 33O 
p a r a t u n g s t a t e , 1 1 . 818 
p h o s p h a t e , 8. 878 

o c t o d e c a h y d r a t e d , 3 . 878 
p y r o p h o s p h a t e , 8. 892 
s i l ica te , 6. 371 
t e t r a s u l p h a t e , 3 . 805 
t r i m e t a p h o s p h a t e , 8. 894 

subch lo r ide , 2 . 530 
s u b o x i d e , 2 . 485 
s u l p h a m i d a t e , 8. 662 
s u l p h a t e , 2 . 656 

o-, 2 . 661 
P-, 2 . 661 
a n d h y d r o g e n , 1. 303 
p o t a s s i u m ch lo r ide c rys ta l l i za 

t i o n , 2 . 680 
C u S O 4 - H ^ O , 3 . 257 
O u S O 4 - H 8 S O 4 - H a O , 8 . 257 

- h y d r a t e s , 2 . 667 
• occu r rence , 2 . 656 
p r e p a r a t i o n , 2 . 657 

• p r o p e r t i e s , c h e m i c a l , 2* 672 
p h y s i c a l , 2 . 660 

solubil ity, 1. 614 
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S o d i u m stilphatoamidosu.lphona.te, 8. 641 

su lphatobismuthi te , 9 . 701 
su lphatopert i tanate , 7. 95 
su lphatoplumbi te , 7. 821 
sulphatotr i f luoantimonite , 9. 466 
aulphazal inate, 8. 673 
sulphide, 18. 616 
sulphimide , 8. 664 
sulphi te , 10 . 260 

decahydrate , 10. 261 
heptahydrate , IO. 261 

su lphi tosmate , 15. 726 
su lphoaluminate , 5 . 331 
sulphochromite , 1 1 . 432 
sulphocuprite , 3 . 227 

— su lphodimolybdate , 11 . 651 
sulphodiselenide, 10 . 919 
sulphoferrite, 14. 183 
su lphoindate , 5 . 404 

—• su lphometas tannate , 7. 475 
su lphomolybdate , 11 . 651 
sulphoniodide , 2 . 607 
Bulphoorthostannato, 7. 474 
su lphopal ladate , 16. 683 
sulphoperrhodite , 15. 586 
su lphoplat inate , 16. 398 
sulphoplat ini to , 16. 395 
su lphoplumbi te , 7. 796 
sulphosi l icate , 6. 986 
sulphotel lurate , 11 . 115 
sulphotel lurito , 11 . 113 
sulphotrise lenoarsenate , 10 . 921 
su lphotungs ta te , 11 . 858 
su lphovanadi tes , 9. 816 
su lphoxy la te , IO. 162 
sulphurylbromide, IO. 689 
sulphury !chloride, 10- 689 
sulphuryini trate , IO. 689 
su lphuryl th iocyanato , 10. 689 
te l lurate , 1 1 . 89 
telluratoa.rsena.te, 9. 204 
tel luride, 11 . 4O 
tel lurite , 11 . 78 

hemienneahydrate , 1 1 . 78 
pentahydrate , 11 . 78 

te l lur i tovanadate , 11 . 81 
tetraborate decahydrated , 5 . 68, 7O 

d ihydrated , 5, 74, 672 
pentaborate , 5 . 7O 

fcetrabromoaluminate, 5 . 326 
te trabromoplumbi te , 7. 753 
te trachloroaluminate , 5 . 321 
te trachlorant imonite , 9. 479 
te trachlorobismuthi te , 9 . 666 
tetrachloromercuriate , 4>. 853 
te trachromate , 1 1 . 352 

— tetradecaf luotr ihypo v a n a d a t e , 9 . 798 
tetraf luoant imonite , 9 . 4 6 5 
te traf luodioxytungstate , 1 1 . 839 
te traf luohexavanate , 9. 802 
totraf luovanadate , 9 . 802 
te trahydroborododecatungstate , 5. 109 
te trahydrodiarsenatoctodecatung-

s t a t e , 9. 214 
te trahydrorthote l lurate , 1 1 . 89 

decahydrate , 1 1 . 9O 
d ihydrate , 11 . 89 
t e trahydrate , 1 1 . 9O 

t e t r a h y d r o x y l a m m o t e t r a m o l y b d a t e , 
1 1 . 592 

S o d i u m tetraiodoaluminate , 5 . 329 
tetraiodobismuthifce, 9. 677 
tetraiodocarbonatoplumbito, 7. 854 
tetraiodoplumbite , 7. 776 

hexahydrate , 7. 776 
te trahydrate , 7. 776 

tetrarnercuride, 4 . 1Ol3 
te trametaphosphates , 2 . 867 
te tramidoaluminate , 5. 242 
tetraznidosulphonatoplatinite , 8. 645 
tetramminochloroplat ini te , 16. 281 
te tramolybdate , 11 . iS92 

hemihanahydrate , 11 . 592 
hexahydrate , 11 . 592 
oe tomolybdato , 11 . 592 

tetranitratodinitrosohydrazinocobalt-
iate , 8. 5IO 

tetranitr i toplat inite , 8. 519 
te trant imonate , 9. 443 
totrant imonite , 9. 431 
te traphosphate , 8. 991 
te trarsenatostannate , 9. 189 

• tetrarsenite, 9. 119 
totraselenide, 10. 768 
tetrasi l icate, 6. 328 
tetrasulphide, 2. 63O, 634 

• tetrasulphurylioditle, 10 . 69O 
tetrate l lurate , 11 . 9O 
tetratel luride, 11 . 41 
tetra tel lurite, 11 . 78 
totrathionate , IO. 617 

dihydrate , IO. 617 
te tratungstate , 11 . 822 
tetrauranyl pentasulphi te , 10. 308 
tetravanadatodecate l luri te , 11 . 81 
te travanadatohexate l lur i te , 11 . 81 

— dihydrate , 11 . 81 
tr ihydrate , 11 . 81 

te travanadatopentate l lur i te , 11. 81 
te treroctocolumbate , 9. 864 
totrerodecavanadate , 9. 764 
te trerohexadeeavanadate , 9. 764 
tetrerooc t o vanadate , 9. 764 
tetrero tetra vanadate , 9. 764 
te tr i taplumbide , 7 606 
tetxutastannide, 7. 345 
tetritatritel luride, 11. 41 
thaUic disuhphate, 5. 469 
thal l ide, 5. 425 
thal lous chlorides, 5. 441 

d i th ionates , 10. 594 
pentath iosulphate , 10. 549 

— trithiosulphate, 10. 549 
thioaurite , 3 . 611 
thiocarbonate , 6. 123 
th iophosphate , 8. 1064 

octohydrate , 8. 1064 
thiosesquicarbonatc , 6. 114 
th iosulphate , 10. 516 ; 13. 616 ; 15. 

159 
d ihydrate , 10. 519 

a_, 10. 52O 
/S-, 10. 52O 

hemihydrate , 10. 57 9 
hexahydrate , 10. 520 
monohydrate , 10. 52O 

a_, 10. 52O 
£_, 10. 520 

pentahydrate , 10. 519 
a-, 10. 52O 

stilphatoamidosu.lphona.te
telluratoa.rsena.te
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S o d i u m th iosu lphate p e n t a h y drate /J-, 1O-
tetrahydrate , 10 . 52O 
tr i tatetrahydrate , 10 . 52O 

thor idodecamolybdate , 1 1 . 6Ol 
thor ium fluoride, 7. 227 

hexachloride, 7. 235 
hydroxysulphi te , 10. 303 
h y d r o x y trichloride, 7. 232 
metaphosphate , 7. 253 
orthophosphate , 7. 252 
pentacarbonate , 7. 249 

dihydrate , 7. 249 
tetrahydrate , 7. 249 

pentachloride, 7. 235 
pentani trate , 7. 251 
pyrophosphate , 7. 253 
tr isulphate, 7. 246 

dodecahydrate , 7. 246 
te trahydrate , 7- 246 

tungs ta te , 1 1 . 792 
t i tani te , 7. 29 
t i tanium dimasotrisi l icate, 6. 843 

phosphate , 7. 96 
t i tanous sulphate , 7. 92 
t i tanyl orthodisi l icate, 6. 842 

sulphate , 7. 95 
tr ia luminate , 5 . 288 
triarnminochloroplatinite, 16. 281 
tr iamminotriphosphide, 8. 834 
tr iant imonate , 9. 443 
tr iant imonite , 9. 431 

monohydrate , 9. 431 
tr iarsenatotetravanadate , 9. 201 
tr iazomonosulphonate , 8. 684 
tr ibromoplumite , 7. 753 

—•— tr icadmium sulphate , 4 . 637 
tetrathiosulphate , 10. 547 

trichlorocuprite, 8. 163 
trichloromercuriate, 4 . 853 

— — dihydrated, 4. 853 
tr ichromate, 11 . 350 
tr icobaltous tr imetaphosphate , 14. 854 
tr icosibromoaluminate, 5. 326 
tricupric d ipyrophosphate , 3 . 291 
trideeafluotetrantimonite , 9. 465 
tridecafluozirconate, 7. 14O 
tr ihydrodihypophosphate , 8. 934 
tr ihydrodiorthoarsenate, 9. 153 
trihydrodiselonite, 10. 822 
tr ihydrohypophosphate , 8. 935 
tr ihydrohypovanadate , 9. 746 

dihydrate , 9. 746 
hemihydrate , 9. 746 

—•— tr ihydropyrophosphate , 2. 865 
tr ihydrotr iant imonate , 9 . 453 
tri imide, 8. 316 
tr i imidotetraphosphate , 8. 715 
tri- iodate, 2 . 337 
tr i iodoplumbite , 7. 776 
tr i iodotricyanidoantimonite , 9. 511 
tr imanganous tetrasulphate , 12 . 416 
trimercuride, 4 . 1014 
tr imetaphosphate , 2 . 869 
tr imolybdate , 11 . 588 

enneahydrate , 11 . 588 
hemidodecatr ihydrate , 1 1 . 588 
henahydrate , 11 . 588 
heptahydrate , 11 . 588 
te trahydrate , 11 . 588 

tr ioxide , 2 . 485 , 491 

S o d i u m tr ioxyse lenoarsenate , 10 . 874 
tr ioxyse lenophosphate , 10. 932 
tr ioxysulpharsenate , 9. 327 
t r ioxysu lphomolybdate , 1 1 . 655 
tr ioxysu lphorthovanadate , 9 . 817 
tr iperchromates , 11 . 356 
tr iphosphatos tannate , 7. 483 
tr iphosphide , 8. 834 
tr ip lat inate , 16. 247 
tr ipotass ium ferrous hexachlor ide , 14 . 

32 
tr ip lumbide , 7. 607 
triselenide, 10. 768 

• tr i se len i todecamolybdate , 10 . 836 
tr isulphatochromiate , 11 . 4 6 4 
trisulphide, 2 . 630, 633 
tr isulphitoeobaltate , 10 . 315 
trisulphocuprite , 8. 227 
tr i su lphomolybdate , I i . 651 
tr isulphoselenoant imonato , 10 . 922 
tr isulphoselenoarsenate , 10. 922 
tr isulphuryl iodide, 10. 690 
tr i tabismuthide , 9. 634 
tri taditel luride, 1 1 . 4O 
tr i taheptatel luride, 11 . 4O 
tritamercuride, 4. 1Ol4 
tr i tant imonide , 9. 402 
tr i taphosphido, 8. 835 
tritarsenide, 9. 61 
tr i tat i tanate , 7. 52 
tritel lurite, 1 1 . 78 
tr i terohexavanadate , 9. 763 

enneahydrate , 9. 763 
tr ihydrate , 9. 763 

• tr i tetr i tastannide, 7. 345 
trithioaurite, 8. 612 
tr i thionate , 10. 607 
tr i th iophosphate , 8. 1067 
tr i tungstate , 11 . 8IO 
triuranate, 12- 67 
triuranyl disulphite , 10 . 308 
tr ivanadyl disulphite , 10 . 305 
tungs ta te , 11 . 774 

d ihydrate , 11 . 774 
t u n g s t a t o m e t a p h o s p h a t c , 1 1 . 862 
t u n g s t e n bronzes , 11 . 751 
uranate , 12 . 63 
uranium hydroxydisu lphote traura-

nate , 12. 97 
peroxyfluoride, 12 . 79 
pyrophosphate , 12 . 133 
red, 1 2 . 97 
t u n g s t a t e , 1 1 . 797 

uranous d ioxyhexachlor ide , 12 . 85 
d iphosphate , 1 2 . 129 
hexabromide , 12 . 92 
hexachloride, 12 . 83 
oc tophosphate , 12 . 130 
pentafluoride, 12 . 75 
tr iphosphate , 12. 129 

uranyl arsenate , 9. 215 
carbonate , 1 2 . 17 
chromate , 1 1 . 308 
co lumbate , 9. 867 
d ihypophosphi te , 8. 889 

pentahydrate , 8. 889 
disulphate , 12 . 109 
disulphite , IO. 308 
hexafluoride, 12 . 79 
hydroxysu lph i te , 10 . 3 0 9 



S o d i u m uranyl m e t a phosphate , 12 . 18 
ni trate , 12 . 126 
phosphate , 12. 132 
phosphite , 8. 919 
pyrophosphate , 12 . 132 
sulphate , 12. 17 
tetrachloride, 12 . 9O 
tricarhonate, 12- 114 
trifluoride, 12. 79 
tr isulphate , 12 . 109 

uranyl vanadate , 9. 788 
uses , 2 . 47O 
vanadous su lphate , 9. 820 
v a n a d y l disulphate , 9. 824 

__ disulphite , 10 . 305 
X-radiogram, 1. 642 

— y t t erb ium pyrophosphate , 5. 708 
tungs ta te , 11 . 791 

y t t r i u m carbonate , 5. 683 
pyrophosphate , 5. 684 

__ sulphate , 5. 682 
sulphide, 5. 681 
tungs ta te , 11 . 791 

- — - zinc a l loys , 4. 666 
arsenate , 9. 182 
bromoazide, 8. 337 
carbonate , 4. 648 

basic, 4. 648 
chloroazide, 8. 337 
fluoride, 4. 534 
hyposulphi te , 10. 183 
iodoazide, 8. 337 
nitratochloroazide, 8. 337 

, oc tometaphosphate , 4. 664 
paratungstate , 11 . 819 
persulphate , IO. 479 
phosphate , 4 . 661 
pyroarsenate , 9 . 182 
pyrophosphate , 4 . 662 
su lphate , 4. 636 

te trahydrated , 4. 636 
sulphide, 4 . 604 
tetrachloride, 4 . 554 
te trametaphosphato , 4. 664 
tr ihromide, 4 . 571 
tri iodide, 4. 583 
tr imetaphosphate , 4 . 663 
tr iphosphate , 4 . 664 

z incate , 4 . 528 
• zincido, 4 . 667 

z irconate , 7. 135 
z irconium carbonate , 7. 161 

oc taorthophosphate , 7. 164 
te traorthophosphate , 7. 164 
te trasulphate , 7. 159 
tr iorthophosphate , 7. 164 

zirconyl(di) hexasu lphate , 7. 159 
(tri) t e trasulphate , 7. 159 

(d i ) sodium c a d m i u m phosphate , 4 . 661 
hexahydros i l ioododecatungstate , 6 .875 
hydroxyni tr i lod i su lphonate , 8. 676 
hydroxvxutri lo- iso-disulphonate, 8. 679 
imidosu lphonate , 8. 650 
imidotr i th iophosphate , 8. 727 
mercuric imidodioxysu lphonate , 8. 657 

imidodisu lphonate , 8. 657 
i m i d o x y s u l p h o n a t e , 8. 667 

nitr i te , 8. 478 
n i tr i lohydroxyni tr i lodisulphonate , 8. 
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(di)sodium silver imidodisulphonate, 8. 653 
thor ium orthophosphate . 7. 253 
zinc phosphate , 4. 661 

(hepta)sodium cuprous tetrasulphite , 10 . 
276 

(hexa)spdium (tetra)cuprous pentasulphite , 
10. 275 

thal l ide, 5. 425 
(octo)sodium decapotass ium ehlorohydroxy-

nitri lodisulphonate, 8. 676 
hydroxytrisnitrUodisulphonate, 8. 676 
s i l icododecatungstate , 6. 875 

(penta)sodium a m m o n i u m imidosulphonate , 
8. 650 

hemipentahydrate , 8. 65O 
heptohydrato , 8. 65O 

cuprous trisulphite, 10. 276 
di imidotriphosphate , 8. 715 
hydroxybisnitr i lodisulphonato, 8. 676 

( tetra)sodium (deca)cuprous heptasulphite , 
10. 276 

(tetra)euprie octodocaborate, 5. 84 
— dihydrosi l icododecatungstate , 6. 875 

isotetrahydrosi l icododecatungstate , 6. 
873 

s i l icododecaniolybdate , 6. 869 
(tri)sodium di imidotr iphophate , 8. 714 

hydroxynitr i lodisulphonate , 8. 676 
hydroxynitri lo- iso-disulphonate, 8. 679 
imidodiphosphate , 8. 713 
imidodisulphonate , 8. 649 
imidotri thiophosphate , 8. 727 
pentahydrosi l icociodecamolybdate, 6. 

87O 
tr imetaphosphimato, 8. 717 

Solar pyr i tes , 12 . 531 
SoIv, 3 . 295 
Soft lead, 8. 311 

ore, 3 . 3OO 
X-rays , 4. 33 

Soil phosphate , 3 . 905 
Sol, 1. 771 
Solder brazing, 4 . 671 
Solders, 7. 630 
Solfatarite, 5. 333, 341 
Solfo, 10. 1 
Solid solut ion, 1. 659 

solut ions, 2 . 224 ; 12. 882 
Solids aerlotropic, 1. 82O 

crystal l ization of, 1. 602 
effect pressure, 1. 825 
empirical formulae for properties, 1. 834 
equat ion of s tate , 1. 834 
isotropic, 1. 82O 
kinetic theory, 1. 819 
Langmuir's theory, 1. 642 
reactions wi th , 1. 824, 826 
specific heat of, 1 798 

Soluble anhydrite , 3 . 769 
Solubil i ty, 1. 506 

a n d intrinsic pressure, 1. 852 
mel t ing point , 1. 585 
molecular weight , 1. 1SSS 
osmotic pressure, 1. 569 

apparent , 1. 996 
chemical composit ion and, 1. .)»o 
effect grain-size, 1. 508 

of pressure, 1. 511 
. temperature, 1. 5IO 
gases in sal t solutions, 1. 535 
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S o l u b i l i t y ion. t h e o r y , 1. 995 
lead , 1. 995 
m i x e d gases , 1. 533 
m i x t u r e s w i t h c o m m o n ion, 1. 995 

n o c o m m o n ion, 1. 999 
molecu la r , 1. 996 
of gases , effect of p r e s s u r e , 1. 529 

t e m p e r a t u r e , 1. 532 
p r o d u c t , 1. 996 
rea l , 1. 996 

So lu te , 1. 506 
m e t a l , 7. 362 

Solu t io ca lc ia a n t i m o n i i c u m s u l p h u r e , 0 . 
574 

m e r c u r i a frigide p a r a t a , 4 . 987 
mercu r i i ca l ide p a r a t a , 4 . 991 

So lu t ion a n d compress ib i l i ty of so lven t , 1 . 
529 

die lec t r ic c o n s t a n t of so lven t , 1. 
529 

cause of, 1. 574 
c o n c e n t r a t i o n , 1. 507 
defini t ion, 1. 507, 772 
k ine t i c t h e o r y a n d , 1. 524, 528 
n u m b e r ions , 1. 978 
pi-essure, 1. 538, 539, 1015, 1Ol 7 

e lec t ro ly t ic , 1. 1017 
h y p o t h e s i s o smot i c p r e s su re , 1. 

558 
r a t e of, 1. 537 
sol id, 1. 659 
so lva t e t h e o r y , 1. 994 
s t a n d a r d , 1. 391 
t e m p e r a t u r e , c r i t ica l , 1. 523 

So lu t ions , 1. 95 
a n d A v o g a d r o ' s h y p o t h e s i s , 1. 545 

P h a s e ru le , 1. 514 
compress ib i l i ty , 1. 581 
cong ruen t , 2 . 740 
effect o n so lven t , 1. 509 
e lec t ro ly t ic c o n d u c t i v i t y , 1. 977 
freezing, 1. 576 
h e a t of, 1. 582 
i n c o n g r u e n t , 2 . 740 
i so tonic , 1. 539 
mo lecu la r v o l u m e , 1. 578 
phys i ca l p r o p e r t i e s , 1. 578 
specific g r a v i t y , 1. 578 
surface t ens ion , 1. 853 
t h e r m a l e x p a n s i o n , 1. 581 
v iscos i ty , 1. 581 
w i t h t w o boi l ing p o i n t s , 2. 327 

S o l v a t e t h e o r y of so lu t ion , 1. 994 
So lven t , 1 . 506 

effect o n e lec t ro lys is , 1. 968 
un ive r s a l , 1. 5O 

S o m b r e r i t e , 2 . 1 ; 3 . 896 
Somorvi l l i t e , 6. 343 , 752 
S o m m i t e , 6. 56 
Son of s a t a n , 9. 341 
S o n n e n s t e i n , 6- 663 
S o n o m a i t e , 4 . 252 ; 5 . 3 54, 354 
S o n s t a d t ' s h e a v y l iqu id , 4 . 916 
Soo t , 2 . 426 
S o r b i t e , 12. 846 

l ame l l a r , 12 . 847 
Sorb i t i z ing , 12. 673 , 691 
S o r e t i t o , 6. 821 
S o r p t i o n , 1. 311 
Sory , 8 . 3 ; 14. 243 

S o s a - b r u t a , 2 . 711 
S o u b e i r a n ' s m e r c u r o u s s a l t , 4 . 988 

sa l t , 4 . 789 
S o n d e b o u r d e , 2 . 713 

d ' A r g u e s - m o r t e s , 2 . 713 
d e N a r b o n n e , 2 . 713 
d o u c e , 2 . 713 
m61angee, 2 . 713 

Soues i t e , 12 . 531 ; 15 . 4 , 6, 256 
Soufre , 10. 1 
Soufre c a r b u r e , 6. 94 

l iqu id , 6. 94 
n a c r e , 10 . 26 

S o u m a n s i t e , 5 . 367 
Sour ing , 3 . 243 
S o u s h y p o i o d i q u e o x y d e , 2 . 285 
Sov ie t gold , 3 . 493 
Sow, 12 . 597 
Space l a t t i c e , 1 . 624 
S p a d a i t e , 6. 368, 42O, 428 
Spagyr i c a r t , 1. 91 
S p a n d i t e , 6. 714 ; 12 . 15O 
S p a n g i t o , 6. 736 
Span io l i t e , 9. 291 
S p a n i s h b lack , 5 . 749 

sh i r l , 6. 458 
w h i t e , 9. 707 

Spano i l i t e , 4 . 697 
S p a r a d a m a n t i n e , 5 . 247 

b lue , 3 . 274 
ch lo r i t e , 6. 62O 
schil ler , 6. 392 
s o d a t a b l e , 6 . 366 
t a b u l a r , 6. 354 
z inc , 6. 442 

S p a r a b l e t i n , 7. 394 
S p a r k s p e c t r u m , 4 . 7 
S p a r r y i ron o re , 14 . 355 
S p a r t a i t e , 8. 814 ; 12 . 150 
S p a r t o i t e , 14. 359 
S p a t fusible, 2 . 3 
S p a t h a d a m a n t i n , 6. 458 

e n t a b l e s , 6. 354 
S p a t h i c o r e , 12 . 531 

i r on o re , 14 . 355 
S p a t h i o p y r i t e , 9. 77 ; 1 5 . 6 
S p a t u m p lu rnb i , 7 . 829 

sc in t i l l ans , 6 . 661 
v i t r e u m , 2 . 3 

Specific cohes ion , 1. 848 
g r a v i t i e s , col loids , 1. 774 
g r a v i t y , 1. 87 

a n d i n d e x of r e f rac t ion , 1. 672 
i s o m o r p h i s m , 1. 657 

g a s e s , 1 . 175 
h e a t g a s e s , r a t i o of t w o , 1 . 788 
h e a t s of gases , r a t i o of t w o , a n d 

d e g r e e of f r eedom, 1 . 
79O 

r a t i o of t w o , effect of 
p r e s s u r e , 1 . 788 

r a t i o of t w o , effect of 
t e m p e r a t u r e , 1 . 788 

r a t i o of t w o , m o l e 
cu l a r w e i g h t s , 1 . 788 

v o l u m e s , 1. 228 
col loids , 1 . 774 

Specif icum p u r g a n s P a r a c e l s i , 2 . 656 
Specks t e in , 6. 429» 430 
S p e c t r a : h a l o g e n s , 2 . 57 
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S p e c t r a : l ino, 4 . 174 

nebulae, 4 . 19 
s t a r s , 4 . 19 

S p e c t r o m e t e r , X - r a y , 1. 635 
S p e c t r u m a b s o r p t i o n , 4 . 19 

a n a l y s i s , 4 . 5 , 6 
a r c , 4 . 7 
b a n d , 4 . 7 

bead, of, 4 . 7 
t a i l of, 4 . 7 

c o m p o n e n t s of, 4 . 7 
c o n t i n u o u s , 4 . 7 
d i s c o n t i n u o u s , 4 . 5 
e lec t r ic of a t o m s , 4 . 5O 
emiss ion , 4 . 7 
f lame, 4 . 7 
f luorescent , 4 . 7 
h y d r o g e n , 4 . 169 
l ine , 4 . 5 , 7 
l ines , a c t i o n e lec t r ic field, 4 . 19 

m a g n e t i c field, 4 . 17 
c o m b i n a t i o n p r i n c i p l e , 4 . 14 
c o n s t a n c y of, 4 . 11 
g r o u p i n g of, 4 . 13 

r e v e r s e d , 4 . 6 
s p a r k , 4 . 7 

• X - r a y , 1. 636 
X - r a y s , 4 . 37 

S p e c u l a r i ron , 13 . 775 
o r e , 12 . 531 

sch i s t , 13 . 775 
S p e c u l a r i t e , 18 . 775 

flaky, 13 . 785 
S p e c u l i t e , 11 . 48 
S p e c u l u m m e t a l s , 7. 348 
Speed , see Ve loc i ty 
Spee rk ie s , 14. 218 
Spe ise , 3 . 25 
S p e i s k o b a l t , 9. 76 

flasesigon weisson, 9 . 77 
Speiss c o b a l t . 9. 4 ; 14. 424 

(n ickel ) , 15. 19 
Spe l t e r , 4 . 403 

h a r d , 4 . 403 
p r i m a r y , 4 . 4 0 3 
r o m e l t e d , 4 . 403 
s e c o n d a r y , 4 . 403 
v i r g i n , 4 . 403 

S p e n c e r i t e , 4 . 66O 
S p e r r y l i t e , 9 . 4 , 82 , 343 ; 16. 5 
S p e s s a r t i t e , 6 . 714, 9Ol ; 12 . 15O 
S p h a r i t e , 5 . 367 ; 8. 733 
Sphaa rocoba l t i t e , 14 . 424 , 808 
Sphsero-s ider i te , 12 . 531 
S p h a e r o s t i l b i t e , 6 . 759 
S p h a l e r i t e , 4 . 407 , 586 ; 12 . 150 
S p h e n e , 6 . 84O 
S p h e n o d a s e , 6. 746 ; 12. 15O 
S p h e n o m a n g a n i t e , 12 . 24O 
S p h e r e , 7 . 3 , 30 , 54 
S p h e r o i d i z a t i o n of g r a p h i t e , 12 . 725 
S p h e r e s i d e r i t e , 14 . 355 
Sphragid, 6. 472 
Sphragie i te , 6. 472 
Sphragis , 6. 471 
S p i a l t e r , 4 . 4 0 3 
Spiauter, 4 . 403 , 587 
Spiauteri te , 4 . 587 
Spiegele isen, 12. 194 
Spiesglanoe, 9 . 564 

Spiesglanzs i lber , 9. 404 
Spiesglasglanz p r i sma t i sche r , 9. 55O 
Spiesglassi lber , 9. 404 
Spiossglanz, 9. 341 , 513 
Spiessglanzbleierzi, 9 . 55O 
Spiessg lanzblende , 9. 577 
Sp iessg lanzbu t t e r , 9. 469 
Spiessglanzerz , 9. 513 
Spiessglanzglas , 9. 420, 577 
Spiessglanzocker , 9. 435 
Spiessglanzsaf ran , 9. 577 
Spiessglas , 9. 3 4 1 , 513 
Spine l , 4 . 251 ; 5 . 154, 295 

150 
Spine ls , 5 . 276 

c h r o m e , 5 . 154 
c h r o m i u m , 4. 251 
i ron , 4 . 251 ; 5 . 154 

m a g n e s i a , 5 . 154 
m a g n e s i a , 5 . 154, 295 

i ron , 5 . 297 
m a n g a n e s e , 4 . 251 ; 5 . 297 
p rec ious , 5 . 295 
r u b y , 5 . 154, 295 
z inc , 4 . 408 ; 5 . 154 

S p i n t h a r i s c o p e , Crookes ' , 4 . 8O 
S p i n t h o r e , 6. 84O ; 7 . 3 
Spi r i t , 1. 122 

of h a r t s h o r n , 2 . 781 
n i t r e , 8. 557 
s a l t : rectif ied, 2 . 21 

Sp i r i t u s , 1. 122 
ac idus n i t r i , 8. 55G 
a e t h e r e u s , 6. 1 
a n i m a l is , 2 . 78O 
a r g e n t i v iv i s u b l i m a t i , 7 . 436 
elasticUB, 6. 1 
f u m a n s , B e r g u i n ' s , 2 . 645 

B o y l e ' s , 2 . 645 
L i b a v i i , 7. 436 

lo tha les , 6. 1, 6 
m in e ra l i s , 6. 1 

-—— n i t r i , 8. 555 
f u m a n s Glaubor i , 8. 556 

1 1 . 199 ; 12 . 

sa l i s , 2 . 2O 
l o t h , 2 . 78O 

- r e s u s c i t a t u s , 9. 504 
urinse, 2 . 78O 

sulfur is a c i d u s , 10. 186 
s u l p h u r e u s , 6. 1, 2 
sy lve s t r i s , 6. 1 ; 8. 417 ; 10. 186 
urinse, 2 . 78O 
v i t r io l i eoagulab i l i s , 2 . 656 
vo la t i l i s sal is a n n o n i a c i , 2 . 780 

S p i t t i n g of s i lver , 3 . 342 
Spod iophy l l i t e , 6. 624 
Spod ios i t e , 3 . 897 

d i d y m i u m , 5 . 675 
S p o d i u m , 4. 506 
S p o d o s , 4 . 506 
S p o d u m e n e , 2 . 425 ; 6. 390, 64O ; 7. 897 

«x, 6. 641 
— -fl, 6 . 569, 641 , 643 

y, 6. 64O, 641 
soda , 6. 643 , 693 

S p o n g y i ron , 12 . 635, 767 
Sporados ide r i t e s , 12. 523 
Sporogel i to , 5 . 275 
S p o r t i n g powder , 2 . 826 
S p r a y i n g , 4 . 494 
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Spraying, Scoop's process, 4 . 494 
Spreustein, 6. 573, 652 
Spring's experiments on reactions -with 

sol ids, 1. 824 
Sprodglaserz, 9. 540 
Spuma argonti, 7. 638 
Spurrite, 6. 365 
Stabeisen, 12. 709 
Stabi l i ty constant , 2. 227 

function of energy, 1. 727 
Stable equilibrium, 1. 714 
Stachel , 12. 646 
Stahl , 12. 709 
Staffelite, 2. 2 ; 3 . 623, 896 ; 8. 733 
Staglerz, 9. 308 
Stagmati te , 14. 10, 4O 
Stagno, 7. 276 
Stahal, 12. 646 
Stahel , 12. 646 
Stahelreich Eisen , 14. 355 
Stahl, 12. 709 
Stahl, E . , 1. 65 
Stahleobalt , 9. 308 
Stahlantimonglanz, 9. 546 
Stahl's sulphur salt , 10. 268 
Stainerite, 12. 531 ; 13. 877 ; 14. 424 
Stainierite, 12. 150 ; 14. 586 
Stainless invar, 14. 554 

steels , 13. 606, 613 
StSl, 12. 646 
Stalactite , 6. 81 
Stalactites , 3 . 814 
Stalactit ic l imestone, 15. 9 
Stalagmite , 6. 81 
Stalagmites , 3 . 814 
Stale , 12. 646 
Stalle, 12. 646 
Stamper mills , 3 . 497 
Standard gold, 3 . 532 

silver, 3 . 358 
solution, 1. 391 

Stangenbinnite , 9. 298 
Stangenstein, 6. 560 
Stannates , 7. 414 

(«-), 7. 414 
(/S-), 7. 417 

Stannic acid, 7. 404 
.— a.f 7. 405 

colloidal, 7. 408 
. properties, 7. 409 
• /S-, 7 . 4 0 5 

colloidal, 7. 411 
properties, 7. 411 

ammonium phosphatohenatun*?state. 
11 . 868 

phosphatohexitetradecamolyb-
date , 11 . 670 

" phosphatovanaditotungstate , 9. 
827 

ant imonate , 9. 457 
barium borate, 5. 105 
b i smuth hydroxytrisulphate , 9. 7Ol 
bromide, 7. 454 

ethyl , 7. 455 
isopropyl, 7. 455 

-— methy l , 7. 455 
propyl , 7. 455 
tetrahydrated, 7. 455 

bromochlorides, 7. 457 
—i bromotrichloride, 7. 457 

Stannic bromotriiodide, 7. 464 
calcium borate, 5. 105 
chlorate, 2 . 356 
chloride &-, 7. 442 

dihyrated, 7. 437 
enneahydrated, 7» 437 
e thyl , 7. 446 
isopropyl, 7. 446 

(di), 7. 446 
methy l , 7. 446 
pentahydrated , 7. 457 
properties, chemical , 7. 448 

physical , 7. 457 
tetrahydrated, 7. 437 
tr ihydrated, 7. 437 

chlorides, 7. 436 
chloroantimonite , 9. 482 
chlorodisulphohydrate, 7. 443 
chlorohypophosphite , 8. 886 
chloropentasulphohydrate , 7. 443 
chloroplatinate, 16. 33O 
chlorotetrasulphohydrate, 7. 443 
chlorotriiodide, 7. 464 
chromate , 1 1 . 290 
cobalt sulphide, 14. 757 
cobalt ic dichlorobisethylenediamine-

bromide, 14. 729 
•—— dichlorobisethylenediaminechlo-

ride, 14. 67O 
cobaltous hoxabromide, 14. 718 

hexachloride, 14. 646 
cuprous ferrous sulphide, 14. 168, 189 

• d iamminobromide, 7. 456 
diarnminochloride, 7. 445 
diarsenatoctodeeatungstate , 9. 214 
diarsenite, 9. 129 
dibromodichloride, 7. 457 
dibromodiiodide, 7. 464 
dichloride (0-), 7. 443 
dichlorodiiodide, 7. 463 
d ihydroxysulphate , 7. 479 

—-— dimtrato (/3-)» 7. 481 
dinitroxylchloride, 7. 445 
diplat inous hexasulphoplat inate , 16. 

396 
disulphododecachloride, 10. 647 
disulph©tetrachloride, 7. 443 
disulphotetraiodide, 10. 655 
ditritaphosphinochloride, 7. 445 
ferrite, 13 . 921 
ferrous bromide, 14. 122 

cuprous sulphide, 7. 475 
- hexachloride, 14. 35 

fluoride, 7. 422 
fluosilicate, 6. 955 
heptabromocerate , 5. 645 
hexamminoiodide , 7. 463 
hydroselenite , 10. 833 
hydroxide , 7. 406, 408 
hydroxytr ibromide , 7. 455 
iodide, 7. 462 

e thy l , 7. 463 
m e t h y l , 7. 463 
propyl , 7. 463 

l i th ium tungs ta te , 1 1 . 792 
manganous chloride, 12 . 370 

hexabrotnide, 12 . 383 
molybdate , 11 . 566 
nickel bromide, 15. 429 

hexachloride, 15. 42O 
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S t a n n i c n icke l hexaf luor ide , 15 . 405 

n i t r a t e , 7. 481 
n i t r a t o c h l o r i d e , 8. 546 
n i t r o g e n ch lo rosu lph ide , 7 . 444 

oxych lo r ide , 7 . 445 
t r i oxych lo r i de , 7 . 445 

n i t rosy loh lo r ide , 7 . 445 ; 8. 438 , 546, 
617 

• o c t a m m i n o i o d i d e , 7. 463 
• o c t o h y d r o x y h e x a s e l e n i t e , 10. 833 

o r t h o a r s e n a t e , 9. 189 
o r t h o a r s e n i t e , 9. 129 
ox ide , 7 . 386, 394 

col loidal , 7. 395 
p a l l a d i u m p u r p l e s , 1 5 . 598 
p r o p e r t i e s , chemica l , 7 . 399 

p h y s i c a l , 7 . 396 
o x y b r o m i d e , 7 . 455 
oxych lo r ide s , 7. 440 
o x y d i p h o s p h a t e , 7 . 482 
oxyf luor ido , 7. 422 
o x y t r i s u l p h i d e , 7 . 471 
p e r m o n o B u l p h o m o l y b d a t e , 11 . 653 
p h o s p h i t e , 8. 917 
p h o s p h o r y l c h l o r i d e , 7. 446 
p h o s p h o r y l h e n a c h l o r i d o , 8. 1026 
p h o s p h o r y l h e p t a c h l o r i d e , 8. 1026 
p o t a s s i u m a m i d e , 8. 265 

s u l p h o p l a t i n i t o , 16. 394 
p y r o a r s e n a t e , 9. 189 
p y r o p h o s p h a t e , 7 . 482 
se len ide , 10. 785 
se len i te , 10. 832 
se l en ium d ioxyoc toch lo r i de , 10. 9IO 
se l enoxych lo r ide , 7 . 444 
s i l ica te , 6. 883 
s t r o n t i u m b o r a t e , 5 . 105 
s u l p h a r s e n a t e , 9. 322 
s u l p h a t e , 7 . 479 

d i h y d r a t e d , 7 . 479 
s u l p h a t o p l u m b a t e , 7 . 822 
s u l p h i d e , 7 . 469 

col loidal , 7. 47O 
p r o p e r t i e s , 7 . 471 

su lpho iod ide , 7. 472 
s u l p h o m o l y b d a t o , 11 . 652 
s u l p h o t e l l u r i t e , 11 . 114 
s u l p h o t u n g s t a t e , 11 . 859 
t e l l u r i de , 1 1 . 56 
t e t r a m m i n o o h l o r o p l a t i n i t e , 16 . 284 
t e t r a m m i n o i o d i d e , 7 . 463 
t e t r a m m i n o p o t a s s a m i d e , 8. 265 
t e t r o x y o r t h o a r s e n i t e , 9. 129 
t h i o c a r b o n a t e , 6. 128 
t h i o h y p o p h o s p h a t e , 8. 1064 
t h i o p h o s p h a t e , 8 . 1065 
t h o r i u m t e t r a s u l p h a t e , 7. 247 
t i t a n a t e , 7 . 56 
t r i a m m i n o i o d i d e , 7 . 463 
t r i b r o m o c h l o r i d e , 7. 457 
t r i b r o m o i o d i d e , 7 . 464 
t r i ch lo ro iod ide , 7 . 464 
t r i o x i d e , 7. 413 
tr ioxydini trate , 7. 481 
t u n g s t a t e , 11 . 792 
vanadate , 9. 776 

Stannidodeoamolybdic a c i d , 1 1 . 601 
S t a n n i t e , 6. 883 ; 7. 283 , 394 , 475 ; 12. 531 ; 

14 . 168 
Stanni tes , 7. 390 

Stannoformic ac id , 7 . 390 
S t a n n o n e s , 7. 410 
S tannos ic chlor ide , 7. 443 

o x y b r o m i d e , 7. 453 
to t rachlorodi iodido , 7. 461 

S t a n n o s t a n n i c chlor ide , 7. 443 
o x y b r o m i d e , 7 . 453 

S t a n n o u s aminoch lor ide , 7 . 43O 
a n d c a d m i u m chlor ides , 7. 434 

zinc chlor ides , 7 . 434 
b o r a t e , 5 . 105 
b r o m i d e , 7 . 452 
. m o n o h y d r a t o d , 7. 453 
b romoiod ide , 7. 461 
ch lo ra t e , 2 . 356 
chlor ide , 7 . 424, 425 

d i h y d r a t e d , 7 . 425 
m o n o h y d r a t e d , 7. 425 
p rope r t i e s , chemica l , 7. 427 

phys ica l , 7. 425 
t r i h y d r a t e d , 7. 425 

ch lo roan t imon i to , 9. 482 
eh lo roa r sena te , 9. 258 
ch lo robromidc , 7. 453 

-—— chloroiodide , 7. 460, 461 
ohloropla t in i to , 16. 284 
ch lo rop lumbi t e , 7. 732 

— c h r o m a t o , 11 . 29O 
eoba l t i c b i sp ropy lencd iamined iam-

minohep tac l i lo r ide , 14. 659 
ch lo ropyru lmeb i se thy lened i -

aminech lo r ide , 14. 666 
d ich lorobise thy lenediaminoehlo-

r ido , 14. 67O 
hexamminodocach lo r ide , 14. 656 

d e c a h y d r a t e , 14. 656 
o c t o h y d r a t e , 14. 656 

h e x a m m i n o i o d i d o , 14. 743 
c u p r o u s chlor ides , 7. 433 

s t a n n a t e , 7 . 41« 
d i a m m m o b r o m i d o , 7. 453 
d i a m m i n o i o d i d e , 7 . 459 
d i a r s e n a t o c t o d e c a t u n g s t a t o , 9. 214 
d ihydraa inoch lo r ide , 7 . 43O 
d i h y d r o p h o s p h a t e , 7 . 482 
d i o x y s u l p h a t e , 7 . 478 
d i t h i o n a t e , 10 . 594 
e n n o a a m m i n o b r o m i d e , 7. 453 

— e n n e a m m i n o c h l o r i d e , 7 . 43O 
onneammino iod ido , 7. 459 
fer rous su lph ide , 14. 168 
h e p t o x y d i t h i o n a t o , 10. 594 
h e x a n t i m o n a t e , 9. 457 
h y d r o a r s e n a t e , 9., 189 
hydrochloi ' ide , 7 . 428 
h y d r o p h o s p h a t e , 7. 482 
hydrosu lphoch lo r ide , 7. 466 
h y d r o x i d e , 7 . 386 

p r e p a r a t i o n , 7. 389 
p rope r t i e s , 7. 389 

h y p o s u l p h i t e , 10. 183 
iod ide , 7. 457 

. a lky l , 7 . 459 
d i h y d r a t e d , 7 . 458_ 
m o n o h y d r a t e , 7. 458 

manganous chlor ide , 12. 370 
m e t a n t i m o n a t e , 9. 457 
m e t a p h o s p h a t e , 7. 482 
m e t a s u l p h o a n t i m o n i t e , 9. 544 

— m o n a m m i n o i o d i d e , 7. 459 
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S t a n n o u s n icke l t e t r a c h l o r i d e , 15. 42O 

n i t r a t e , 7 . 480 
o r t h o a r s e n i t e , 9. 128 
o r t h o p h o s p h a t e , 7. 481 
ox ide , 7 . 386 

p r e p a r a t i o n , 7. 386 
p rope r t i e s , chemica l , 7. 389 

phys i ca l , 7 . 387 
o x y c a r b o n a t e , 7. 48O 
oxych lo r ide , 7 . 428 
oxy iod ides , 7 . 459 
o x y n i t r a t e , 7 . 48O 
o x y s u l p h a t e , 7 . 478 
p e n t a m m i n o b r o m i d o , 7. 453 
p e n t a m m i n o i o d i d e , 7. 459 
p o n t o x y h e x a c h l o r i d e , 7 . 428 

t r i h y d r a t e d , 7. 428 
p o r m a n g a n i t e , 12. 279 
p e r m o n o s u l p h o m o l y b d a t e , 11 . 653 
p h o s p h i t e , 8. 917 
p h o s p h o r y l h e p t a c h l o r i d o , 8. 1026 
p o t a s s i u m a m i d e , 8. 265 
p y r o a n t i m o n a t e , 9. 457 
p y r o p h o s p h a t e . 7. 482 
se lenide , 10. 784 
s o d i u m a m i d e , 8. 265 
s t a n n a t e , 7. 386, 392 
s u l p h a r s e n a t e , 9. 322 
s u l p h a t e , 7. 477 
s u l p h i d e , 7. 465 

p r o p e r t i e s , chemica l , 7. 467 
phys i ca l , 7. 466 

t r i h y d r a t e d , 7 . 466 
s u l p h o a n t i m o n a t e , 9. 575 
s u l p h o c h r o m i t e , 11 . 433 
sulphomolyfodate , 11 . 652 
su lpho t e l lu r i t e , 11 . 114 
s u l p h o t u n g s t a t e , 11 . 859 
t e l lu r ide , 11 . 55 
t e t r a c h l o r o m e r c u r i a t e , 4 . 811 
t e t r a d e c a h y d r o x y t e t r a c h l o r i d e , 7. 428 
t e t r a i o d o p l u m b i t e , 7. 778 
t e t r a m m i n o c h l o r i d e , 7. 43O 
t e t r a m m i n o c h l o r o p l a t i n i t e , 16. 284 
t e t r a m m i n o i o d i d e , 7. 459 
t e t r a p h o s p h a t e , 7. 481 
t e t roxyd ich lo r ide , 7. 428 
t h i o c a r b o n a t e , 6. 128 
t h i o h y p o p h o s p h a t e , 8. 1064 
t h i o p h o s p h a t e , 8. 1065 
t h i o s u l p h a t e , 10. 550 
t r i a m m i n o b r o m i d e , 7. 453 
t r i a m m i n o i o d i d e , 7 . 459 
t r i oxy te t r aoh lo r ide , 7. 428 
t r i s t a n n a t e , 7 . 392 
t u n g s t a t e , 11 . 792 
v a n a d a t e , 9. 776 

S t a n n u m , 7. 276, 277 
— calciforme, 7. 394 

n a t i v u m , 7 . 283 
s p a t h o s u m , 11 . 673 

S t a n y l a m m o n i u m chlor ide , 7 . 442 
chlor ide , 7. 442 
h e p t a c h l o r i d e , 7 . 443 
h e p t a s t a n n a t e , 7 . 392 
h e x a s t a n n a t e , 7. 392 
h y d r o x y c h l o r i d e , 7 . 442 
i c o s i s t a n n a t e , 7. 392 
selenate , 10. 873 

(di)stanyl p lat inum a - s t a n n a t e , 7 . 420 

S t a n z a i t e , 6. 458 
S t a r bowls , 9. 35O 

m e t a l , 9. 355 
of t h e S o u t h d i a m o n d , 5 . 711 
ph i losopher ' s s igne t , 9 . 343 
r o y a l , 9. 340 
wonder fu l , 9. 34O 

S t a r c h : iod ide , 2 . 99 
iodized, 2 . 98 

S t a r k effect, 4 . 19 
S t a r k ' s h y p o t h e s i s va l ency , 4 . 183, 186 
S t a r s spec t r a , 4 . 19 
S t a s i t e , 7. 491 ; 12. 136 
S tas s fu r t p o t a s h b e d s , 2 . 428 

s a l t s or ig in , 2 . 434 
uses , 2 . 435 

S tass fu r t i t e , 2 . 43O ; 5 . 137 
S t a s s i t e , 12. 5 
S t a sz i a t e , 9. 161 
S t a t e , col loidal , 1. 771 

c r i t i ca l , 1. 164, 165 
S t a t e s , co r r e spond ing , 1. 759, 76O 

V a n d e r W a a l s ' t h e o r y , 1. 759 
of agg rega t i on , 1. 164 

S t a t i c a l e l ec t ron ic h y p o t h e s e s va l ency , 4 . 
183 

S t a t u s n a s c e n s , 1 . 331 
S t a u r o l i t e , 6. 766, 909 ; 12 . 15O 

m a n g a n e s e , 6. 909 
z inc , 6. 909 

S t a u r o t i d e , 6. 909 
S t a u r o t i t e , 12. 531 
S t e a d i t e , 3 . 903 ; 6. 835 
S t e a m c u r v e , 1. 444 

decompos i t i on b y r e d - h o t i ron , 1. 935 
e lec t ro lys is , 1. 493 

Stearg i l l i t e , 6. 498 
S tea t a rg i l l i t e , 6. 498 , 624 ; 12 . 531 
S t e a t i t e , 6. 42O, 429 , 43O 
Steel , 12 . 645, 646, 709 

a b n o r m a l , 12. 675 
a b s o r p t i o n oxygon , 1. 371 
ac id , 12. 711 
age ing , 12 . 680 
a l loy , 12 . 711 
a l u m i n i u m , 12 . 752 
a n n e a l i n g , 12 . 67O 
b a r , 12. 7IO 
bas ic , 12. 711 
Bes semer , 12 . 648, 711 

ac id , 12. 649 
bas ic , 12 . 649 

b l i s t e r , 12 . 71O, 752 
c a r b o n , 12 . 711, 712 

h i g h , 1 2 . 712 
low, 12 . 712 
m e d i u m , 12 . 712 

c a s t , 12. 646, 711 
cel lu lar s t r u c t u r e , 12 . 821 
c e m e n t , 12 . 753 

b a r , 12 . 710 
c e m e n t a t i o n , 12 . 736 

• c h r o m i u m , 12 . 752 
co ld -work ing , 12 . 67O 
c o n v e r t e d b a r , 12 . 710 
corros ion , 18 . 403 
cruc ib le , 12 . 646, 710 , 753 
D a m a s c u s , 12. 853 
d e n d r i t i c s t r u c t u r e , 12 . 672 
e lec t r ic , 12 . 656, 711 
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S t e e l h a r d e n i n g , 12 . 67O 

h o t - w o r k i n g , 12. 67O 
ingo t , 12. 7IO 
m a n g a n e s e , 12. 752 
m a n u f a c t u r e , 12. 645 
m i c r o s t r u c t u r e , 12 . 791 
m o l y b d e n u m , 12. 752 
n ickel , 12. 751 
n o m e n c l a t u r e , 12 . 707 
n o r m a l , 12 . 675 
o p e n h e a r t h , 12. 663 , 711 
p a t e n t i n g , 12. 691 
p e a r l y c o n s t i t u e n t , 5 . 897 

of, 12. 848 
p i g a n d o re p rocess , 12 . 653 

s c r a p p rocess , 12. 653 
p las t i c , 12 . 7IO 
p l a t e d b a r s , 12 . 7IO 
p u d d l e d , 12. 7IO 
season ing , 12 . 680 
somi , 12 . 711 
shea r , 12. 7IO 

doub le , 12. 7IO 
s ingle , 12 . 7IO 

— S iemens -Mar t i n ' s p rocess , 12. 653 
— si l icon, 12. 752 
— specia l , 12. 711 
— spr ing , 12. 710 
— t e m p e r i n g , 1??. 67O 
— Thomas* process , 12. 652 
— T h o m a s - G i l c h r i s t ' s p roces s , 12 . 652 
— t i t a n i u m , 12. 752 
— t u n g s t e n , 12. 752 

wold, 12 . 7IO 
Stee le i te , 6. 749 
Stee ls i r revers ib le , 15 . 264 

revers ib le , 15. 264 
S t e e n s t r u p i n o , 5 . 513 
S te fan a n d B o l t z m a n n ' s r a d i a t i o n l aw, 4.15 
Ste inhoi l i t e . 6. 808 
S t e i n m a n n i t e , 9 . 343 
S t e i n m a r k , 6. 472 

— E i s e n , 6. 473 
Steinsalsc, 2 . 430 
S te l l e r i t e . 6. 768 
S te l l i t e , 6. 366 ; 14. 519 
S to lzner i t e , 3 . 265 
S t e p h a n i t e , 3 . 300 ; 9. 343 , 54O 
S te r co r i t e , 8. 733 
S t e r e , 1. 237 
S t e r e o c h e m i s t r y , 1. 214 
S te r ic h i n d r a n c e , 10. 24O 
S te r l ine , 1 5 . 210 
S te r l ing go ld , 3 . 532 

si lver , 3 . 358 
S te r l ing i t e , 6. 606, 909 
S t e r n b e r g i t e , 12 . 531 ; 14. 193 
S t e r ro m e t a l , 4 . 671 ; 13 . 545 
S te t e f e ld t i t e , 9 . 343 , 437 
S t e v e n s i t e , 6. 430 
S t i a t i l e , 9. 461 
St ib i a femina , 9. 4 2 0 
S t i b i a n i t e , 9. 442 
S t i b i a t i l , 9 . 343 ; 12 . ISO 
S t ib ioon i t e , 9 . 3 4 3 , 435 , 437 
S t i b i n e , 9. 3 9 1 , 513 

decompos i t i on , 9. 394 
p r o p e r t i e s , c h e m i c a l , 9 . 396 

phys i ca l , 9. 393 
S t i b i o b i s m u t h i n i t e , 9. 696 

S t i b i o d o m c y k i t e , 9. 63 
S t ib iofer r i te , 9. 437 
S t ib ioga len i t e , 9. 458 
S t i b i o h e x a r g e n t i t e , 9. 404 
S t ib iopa l l ad in i t e , 15 . 592 ; 16. 5 
S t i b i o t a n t a l a t e , 9 . 904 
S t i b i o t a n t a l i t e , 9. 46O 
S t i b i o t r i a r g e n t i t e , 9. 404 
S t i b i u m , 9. 339 , 34O, 341 
S t ib l i t e , 9 . 343 
S t ib l i t h , 9 . 435 
S t i b n i t e , 9. 3 4 3 , 349, 513 
S t i c h t i t e , 4 . 376 ; 11. 473 
Stickstoff, 8. 46 
S t i cks to f foxyba ry t , 8. 485 
S t icks tof f t i t an , 8. 119 
S t i l b i t e , 6 . 575 , 738, 758 

a m m o n i u m , 6. 76O 
a n a m o r p h i q u e , 6. 755, 758 
b a r i u m , 6. 76O 
p o t a s s i u m , 6. 76O 
s o d i u m , 6. 760 
tha l lo - , 6 . 826 

S t i l p n o m e l a n e , 6. 624 ; 12 . 531 
S t i lpnos ide r i to , 13. 886 
S t i l p o s i d e n t e , 13 . 877 
S t i m m i , 9. 339, 34O, 341 
S t i m u l a n t s i n chemica l a c t i o n s , 1 . 359 
S t i n k s t o n e , 2 . 431 ; 3 . 815 
S t i r l i ng i t e , 4 . 506 ; 6. 909 
S toch io l i th , 9. 404 
Stoffer t i te , 3 . 88O 
S tokes i t e , 6. 883 ; 7. 283 
S to lpen i t e , 6. 498 
S to lz i te , 7 . 491 ; 11 . 678 , 792 
S t o n e age , 1. 19 

b a p t i s m a l , 6. 909 
buff, 6. 468 
Corn i sh , 6. 467 

___ d r y w h i t e , 6. 468 
m i l d p u r p l e , 6. 468 
p u r p l e , 6 . 467 

S t o n e w a r e , 6. 515 
S t o p p i n g p o w e r e l e m e n t s for a - r ays , 4 . 
S t o v e cha rcoa l , 5 . 748 
S t r a h l b l e n d e , 4 . 408 
S t r a h l p y r i t o s , 14. 218 
S t r a h l s t e i n , 6. 405 
S t r ah l zeo l i t h , 6. 758 
S t r a k o n i t z i t e , 6. 43O 
S t r a i g h t e x t i n c t i o n , 1. 608 
S t r a i n , 1. 819 

t h e o r y , v a l e n c y , 1. 215 
S t r a s s , 6. 5 2 1 , 522 
S t r a t o p e i t e , 6. 897 
S t r e a m t i n , 7 . 394 
S t r e n g i t e , 12 . 531 ; 14 . 4Ol 
S t r e n g t h fac tor of ene rgy , 1. 712 
S t r e s s , 1. 819 
S t r i egov i t e , 6 . 623 ; 12 . 531 
S t r igov i to , 12. 15O 
S t r o g o n o w i t e , 6. 763 
S t r o m e y c r i t e , 3 . 447 
S t r o n g ac id s , 1. 981 

b a s e s , 1. 981 
ions , 1 . 1015 

S t r o n t i a , 3 . 652 
a n o r t h i t e , 6. 707 
do lomi t e , 4 . 376 
fe lspar , 6. 662, 698 , 707 
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Strcmtia labradorite, 6. 707 
nephel i te , 6. 571 
o l igodase , 6. 707 
socialite, 6. 583 
water, 3 . 676 

Strontian yel low, 11. 271 
Strontiocaleite, 3 . 814, 846 
Strontium, action on water, 1. 135 

a-stannate, 7. 419 
aluminium pyrophosphate, 5- 37O 
amalgams, 4-. 1032 
amide, 8. 259 
amidosulphonate, 8. 642 
a m m o n i u m chromate, 11 . 271 

dimetaphosphate , 3 . 894 
hydroxynitri lodisulphonate, 8. 

677 
imidosulphonate, 8. 654 
nickel nitrite, 8. 511 
trioxysulpharsenate, 9. 329 

analyt ical reactions, 3 . 621 
ant imonious thiosulphato, 10. 553 
ant imonite , 9. 432 
ant imony alloys, 9. 406 

sulphate, 9. 583 
arsenatotrimolybdate, 9. 209 
arsenide, 9. 66 
atomic wt . , 3 . 646 
azide, 8. 35O 
barium calcium hexachlorido, 3 . 72O 

chromate, 11. 274 
nitrite, 8. 488 
sulphate , 8. 763 

bisbromoarsenite, 9. 256 
b ismuth thiosulphate, 10. 554 

tungstate , 11. 795 
bismuthotungstate , 9. 651 
boride, 5. 24 
bromate, 2. 346 

hydrated, 2 . 346 bromide, 3 . 725 
• properties, chemical , 3 . 727 

physical , 3 . 726 
bromoarsenatoapatite , 9. 262 
bromopalladite, 15. 677 
bromophosphate, 3 . 897 
bromoplatinate, 16. 379 
bromosmate , 15. 724 
bromostannate, 7. 456 

—- bromotriorthoarsenate. 9. 262 
bromotriorthovanadate vanadatobro-

mapat i te , 9. 813 
bromovanadate , 9. 813 
cadmium alloys, 4. 687 

hexaehloride, 4. 658 
totraiodide, 4. 584 
tetrathiosulphate, 10. 547 

S tront ium chlorate hydrated , 2 . 345 
chloride, 8. 697 

a n d fluoride, 8. 718 
BaCIa-NaCl, 3 . 720 
CaCl9-BaCl8 , 8. 720 
dihydrated, 3 . 705 
hexahydrated, 3 . 705 
hydrated, 8. 702 
KCl -NaCl , 3 . 720 
preparation, 8. 697 
properties, chemical , 8. 714 

physical , 8. 700, 706 

caesium enneachloride, 3 . 719 
calcium carbonate, 8. 846 

phosphatoarsenate, 9. 171 
sodium carbonate, 8. 846 

carbamate, 2. 796 
carbide, 5- 86O 
carbonate occurrence, 3 . 814 

preparation, 3 . 814 
properties, chemical, 3 . 839 

physical , 3 . 833 solubil i ty, 8. 824 
carbonyl , 5. 951 
chlorate, 2 . 344 

chlorite, 2 . 284 
• chloroantimonate, 9. 491 

chloroapatite, 8. 902 
chloroarsenatoapatite, 9. 260 
chloroaurate, 8. 595 

• chlorochromate, 11 . 398 
chloroiridate, 15. 772 
chlorophosphato, 8. 902 

• chloroplatinate, 16. 327 
chloroplatinite, 16. 282 
chlorostannate, 7. 449 

tetrahydrato, 7. 449 
chlorotriorthoarsenato, 9. 26O 
chromate, 11 . 27O 
chromatosulphate , 11 . 45O 

• cobaltic dodecanitrite, 8. 504 
oxyoctonitr i te , 8. 504 

cobaltite , 14. 594 
cobaltous chloride, 14. 642 
columbato, 9. 866 
copper ammonium nitrite, 8. 488 

potass ium nitrite, 8. 488 
sil icate, 6. 373 

decahoratodibromido, 5. 141 
decatungstate , 11 . 832 

• deutoroctovanadate , 9. 771 
deuterovanadate , 9. 77O 

enneahydrate , 9. 77O 
dialuminium dimesotrisi l icate, 6. 758 
diborate, 5. 87 

dihydrated, 5. 88 
pentahydrated , 5. 88 
tetrahydrated, 5. 88 

dichromate , 11 . 341 
dig lycenylpermanganite , 12 . 278 
dihydroarsenate, 9. 172 
dihydroarsenatotr imolybdate , 9. 208 
d ihydrohypophosphate , 8. 937 
dihydrophosphate , 8. 886 

monohydrated , 8. 887 
dihydropyrophosphate , 8. 892 
dihydropyrophosphite , 8. 922 
dihydroxytetrasulphide , 3 . 758 
di iodonitritoplatinite , 8. 623 
diiodotriarsenite, 9 . 257 
d imetaphosphate , 3 . 893 

d ihydrated , 3 . 893 
dioxide , 3 . 666 , 668 

d iperoxyhydrate , 8. 668 
hydroxyhydrate , 8. 671 
octohydrated, 8. 667 

dipermanganite , 12 . 277 
disilicide, 6. 178 
disulphoniodide, 8. 737 
disulphuryldiiodide, 10. 691 
di thionate , 10. 580 
di thiophosphate , 8. 1068 
d i tungstate , 11 . 810 
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S t r o n t i u m d i t u n g s t a t e trihyd.ra.to, 1 1 . 8IO 
d i u r a n a t e , 12. 66 
d i u r a n y l d i c a r b o n a t e , 12 . 116 
d o d e c a b o r a t e , 5 . 93 
d o d e c a m e r c u r i d e , 4 . 1032 
f e r r a t e , 18. 935 
ferric ch lo r ides , 14 . 104 
fe r r i t e , 18. 913 
fe r rous ch lo r ides , 14 . 33 
f iuoaluxninate , 5- 308 
f i u o a r s e n a t o a p a t i t e , 9 . 259 
f luor ide, 8. 688 

a n d ch lo r ide , 8. 718 
p r e p a r a t i o n , 8. 688 
p r o p e r t i e s , c h e m i c a l , 8. 693 

p h y s i c a l , 8 . 689 
f l uo roapa t i t e , 8 . 9Ol 
f luo rohromide , 8. 731 
fluorochloride, 8. 718 
fluoroiodide, 8- 739 
fluorophosphate, 3 . 9Ol 

• f luosi l icate, 6. 951 
f i u o s t a n n a t e , 7. 423 
f l u o t i t a n a t e , 7 . 72 

d i h y d r a t e d , 7 . 72 
• f i u o t r i o r t h o a r s e n a t e , 9. 259 
• f iuoz i reonate , 7. 141 
h a i d i n g e r i t e , 9. 171 

• h e m i a r a m i n o b r o m i d e , 3 . 73O 
• h e n a m e r c u r i d e , 4 . 1032 
h e p t a c h l o r o d i b i s m u t h i t e , 9. 667 
h e p t a p e r m a n g a n i t e , 12 . 277 
h e x a b o r a t e , 5 . 92 
h e x a c h l o r o m e r c u r i a t e , 4 . 860 
h e x a h y d r o a r s e n a t o c t o d e c a m o l y b d a t e , 

9. 211 
h e x a h y d r o x y t h i o c a r b o n a t e , 6. 126 
h e x a i o d o d i p l u m b i t e , 7 . 777 
h e x a m e r c u r i d e , 4 . 1032 
h o x a m e t a p h o s p h a t e , 8. 895 
h e x a m r a i n e , 8. 248 
h e x a m m i n o i o d i d e , 8. 737 
h i s t o r y , 3 . 619 
h y d r a z i n o s u l p h o n a t e , 8. 683 
h y d r i d e , 8. 629 , 649 
h y d r o a r s e n a t e , 9. 17O 

m o n o h y d r a t o , 9. 171 
- h y d r o d i o x y d i s e l e n o p h o s p h a t c , 10. 932 
- h y d r o i m i d o d i s u l p h o n a t e , 8. 654 
- h y d r o i m i d o s u l p h o n a t e , 8. 658 

h y d r o p h o s p h a t e , 8. 88O 
col lo idal , 8. 882 

- h y d r o s e l e n i t e , 10 . 825 
- h y d r o s u l p h a t e , 3 . 783 
- h y d r o s u l p h i d e , 8. 75O 

h y d r o x i d e , 8. 673 
• m o n o h y d r a t e d , 8. 676 

o c t o h y d r a t e d , 8. 675 
p r o p e r t i e s , c h e m i c a l , 8 . 635 

p h y s i c a l , 8 . 681 
so lub i l i ty , 8. 677 

h y d r o x y h y d r o s u l p h i d e , 8. 755 
h y d r o x y p e n t a c h l o r o p l a t i n a t e , 16 . 336 
h y d r o x y p h o s p h a t e , 8. 902 
h y p o b r o m i t e , 2 . 273 
h y p o c h l o r i t e , 2 . 272 
h y p o n i t r i t e , 8. 414 

pentahydrate , 8. 414 
- hypophosphate , 8. 937 
hypophosph i t e , 8. 884 

S t r o n t i u m h y p o s u l p h i t e , IO. 182 
i m i d e , 8. 260 
i o d a t e , 2 . 347 

h y d r a t e d , 2 . 348 
iod ide , 8 . 734 

h e x a h y d r a t e d , 8. 735 
• i o d o a r s e n a t o a p a t i t e , 9 . 263 
iodoch lo r ide , 3 . 738 

• i o d o p h o s p h a t e , 3 . 897 
- i o d o s t a n n i t e , 7 . 46O 
• i o d o t r i o r t h o a r s e n a t e , 9 . 263 
• i o d o t r i o r t h o v a n a d a t e , v a n a d a t i o d a -

p a t i t e , 9. 814 
i ron a l loy , 18. 541 

• i s o p r o p y l s t a n n o n a t e , 7 . 410 
- i s o t e t r a h y d r o b o r o d o d e c a t u n g s t a t e , 5 . 

110 
i so topes , 3 . 648 

• l e a d c h r o m a t e s , 11 . 304 
iod ide , 8 . 738 
oxych lo r ido , 7- 744 

— t h i o s u l p h a t e , 10. 552 
l i t h i u m p e n t a b r o m i d e , 3 . 731 

s i l ica te , 6. 371 
m a g n e s i u m c a r b o n a t e , 4 . 376 
m a n g a n a t e , 12 . 289 
m a n g a n e s e m e t a s i l i c a t e , 6 . 897 
m a n g a n i t o m a n g a n a t e , 12 . 29O 
m a n g a n o u s ch lo r ide , 12 . 368 

t e t r a b r o m i d e s , 12 . 383 
m e r c u r i c h e p t a n i t r i t e , 8. 495 

h e x a b r o m i d e , 4 . 894 
h e x a i o d i d e , 4 . 939 
i m i d o d i s u l p h o n a t e , 8. 658 
s u l p h i t e , 10. 3OO 
t e t r a b r o m i d e , 4 . 894 
t e t r a i o d i d e , 4 . 939 

o c t o h y d r a t e d , 4 . 939 
t h i o s u l p h a t e , 10 . 549 

- m e r c u r o u s o x y n i t r a t e , 4 . 997 
- m e s o t r i t i t a n a t e . 7 . 54 
- m e t a b o r a t e , 5 . 87 
- m e t a l u m i n a t e , 5 . 293 
- m e t a n t i m o n a t e , 9 . 454 
- m e t a p h o s p h a t e , 3 . 893 
• m e t a r s e n a t e , 9. 172 
- m e t a r s e n i t e , 9 . 125 
- m e t a s i l i c a t e , 6. 357 

m o n o h y d r a t e d , 6. 36O 
• m e t a s u l p h a r s e n a t o x y m o l y b d a t e , 9. 

332 
• m e t a s u l p h a r s e n i t e , 9 . 296 
- m e t a t u n g s t a t e , 11 . 825 
• m e t a v a n a d a t e , 9. 769 

t e t r a h y d r a t e , 9. 769 
- m e t a z i r c o n a t e , 7 . 136 
m o l y b d a t e , 11 . 5OO 
m o n o m e r o u r i d e , 4 . 1033 
m o n o m e t a p h o s p h a t e , 3 . 893 
m o n o s u l p h i d e , 3 . 741 
m o n o t h i o p h o s p h a t e , 8. 1069 
m o n o x i d e , 8. 653 
n i c k e l a t e , 1 5 . 4Ol 
n i t r a t e , 8. 849 

p r o p e r t i e s , chemica l , 3 . 86O 
phys i ca l , 3 . 856 

so lubi l i ty , 3 . 85O 
t e t r a h y d r a t e d , 3 . 849 
X - r a d i o g r a m , 1. 642 

n i t r a t o p l u m b i t e , 7 . 866 

trihyd.ra.to
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S t r o n t i u m n i t r i d e , 8. 102 

n i t r i t e , 8. 484 
n i t r i t ope rosmi t e , 15. 728 
n i t r o h y d r o x y l a m i n a t e , 8. 306 
occur rence , 3 . 622 
oc tanxminochlor ide , 8. 716 
o c t o b o r a t e h e p t a h y d r a t e d , 6. 93 
oc toch lo rod i tha l l a t e h e x a h y d r a t e d , 5 . 

447 
oc todecach lo rod i a lumina t e , 5 . 322 
oc tomercu r ide , 4. 1032 
o c t o m o l y b d a t e , 1 1 . 596 
o r t h o a r s e n a t e , 9. 168 
o r thoa r sen i t e , 9. 125 
o r t h o b o r a t e , 5 . 87 
o r t h o p e r t a n t a i a t o , 9. 914 
o r t h o p h o s p h a t e , 3 . 866 

• p rope r t i e s , chemica l , 3 . 868 
phys ica l , 3 . 867 

o r t h o p l u m b a t e , 7. 699 
or thos i l i ca te , 6. 353 
o r t h o s u l p h a r s e n a t e , 9. 320 
o r t h o s u l p h o a n t i m o n a t e , 9. 574 
o r t h o s u l p h o a n t i m o n i t e , 9. 542 
o r t h o t e t r a v a n a d a t e , 9. 769 
o r t h o v a n a d a t e , 9. 768 
o s m a t e , 15 . 706 
o s m y l o x y n i t r i t e , 15 . 729 
ox ide , h igher , 8. 666 

p r o p e r t i e s , chemica l , 3 . 663 
phys ica l , 3 . 660 

ox ides , 3 . 652 
o x y b r o m i d e , 3 . 730 
oxych lo r ide , 3 . 716, 717 
oxy iod ide , 8. 738 
p a r a m o l y b d a t e , 1 1 . 586 
p a r a t u n g s t a t e , 1 1 . 818 
p e n t a c h l o r o b i s m u t h i t e , 9. 667 
p e n t a h e m i m e r c u r i d o , 4 . 1033 
p e n t a h y d r o x y c h l o r o p l a t i n a t e , 16 . 333 

p e n t a m e r c u r i c dodeca iod ide , 4 . 
939 

• o c t o h y d r a t e d , 4 . 939 
p e n t a m o l y b d a t o d i s u l p h i t e , 10. 307 

- — p e n t a p e r m a n g a n i t e , 12 . 277 
p e n t a s u l p h i d e , 3 . 755 
p e r b o r a t e , 5 . 120 
pe rch lo ra te , 2 . 399 
pe rcoba l t i t e , 14. 6Ol 
p e r d i t u n g s t a t e , 1 1 . 835 
per fe r ra te , 13 . 936 
perforr i te , 13 . 926 
pe r ioda te s , 2. 412, 413 
p e r m a n g a n a t e , 12. 334 
p e r m a n g a n i t e , 12. 277 
pern icke l i te , 15 . 40O 
p e r s u l p h a t e , 10. 478 
p e r t h i o c a r b o n a t e , 6. 131 
p e r v a n a d a t e , 9. 795 
p h o s p h a t e s , 3 . 864 
p h o s p h i d e , 8. 841 
p h o s p h i t e , 8. 915 
p m m b i t e , 7. 668 
p o l y b r o m i d e , 8. 730 
po ly iod ide , 8. 738 
po lyse len ide , 10. 775 
p o l y s u l p h i d e , 8. 752 
p o t a s s i u m a r s e n a t e , 9. 173 

c h r o m a t e , 11 . 271 
cobalt n i t r i t e , 8, 505 

S t r o n t i u m p o t a s s i u m d i m e t a p h o s p h a t e , 8. 
894 

d i s u l p h a t e , 8. 800 
h e x a m e t a p h o s p h a t e , 8. 895 
h y d r o x y n i t r i l o d i s u l p h o n a t o , 8. 

677 
i m i d o d i s u l p h o n a t e , 8. 654 

— nicke l n i t r i t e , 8. 512 
n i t r i t e , 8 . 488, 5Ol 
p e n t a b r o m i d e , 8. 732 
p e n t a c h l o r i d e , 3 . 719 
p h o s p h a t e , 8 - 8 7 7 
p y r o p h o s p h a t e , 3 . 892 
t e t r a b r o m i d e , 3 . 732 
t e t r e r o t e t r a d e c a v a n a d a t e , 9 . 772 
t h i o s u l p h a t e , 10 . 544 
t r i s u l p h a t e , 8. 806 

p r e p a r a t i o n , 3 . 624 
p r o p e r t i e s , chemica l , 8. 637 

p h y s i c a l , 3 . 631 
p y r o a r s e n i t e , 9. 125 
p y r o p h o s p h a t e , 8. 891 

d i h y d r a t e d , 3 . 891 
m o n o h y d r a t e d , 8. 891 

p y r o s u l p h a r s e n a t e , 9. 320 
p y r o s u l p h a r s e n a t o x y r n o l y b d a t e , 9. 331 
p y r o s u l p h a r s e n i t e , 9. 295 
p y r o s u l p h a t e , 10. 446 
p y r o s u l p h o a n t i m o n a t o , 9. 574 
p y r o s u l p h o a n t i m o n i t e , 9. 542 
p y r o v a n a d a t e , 9. 769 
re la t ions B a , Ca, 3 . 907 
r u t h e n a t e , 15 . 518 
se lena te , 10. 822 
se lenide , 10. 774 
se leni te , 10. 825 
s i l i cododecamolybda t e , 6 . 870 
s i lver ch lor ide , 3 . 720 

d i t h i o s u l p h a t e , 10. 545 
n i t r i t e , 8. 488 

s o d i u m a r s e n a t e , 9. 173 
e n n e a h y d r a t e , 9. 173 
m o n o h y d r a t e , 9. 173 

c a r b o n a t e , 3 . 846 
d i m e t a p h o s p h a t e , 8. 894 
h y d r o x y n i t r i l o d i s u l p h o n a t e , 8-

677 
i m i d o d i s u l p h o n a t e , 8. 654 
o x y t r i s u l p h a r s e n a t e , 9. 330 
p a r a t u n g s t a t e , 1 1 . 818 
p h o s p h a t e , 8 . 878 

o c t o d e o a h y d r a t e d , 8. 878 
p y r o p h o s p h a t e , 3 . 892 
s i l ica te , 6. 371 
t e t r a s u l p h a t e , 3 . 805 
t r i m e t a p h o s p h a t e , 3 . 894 

s t a n n i c b o r a t e , 5 . 105 
s u l p h a l u m i n a t e , 5 . 331 
s u l p h a t e , 8 . 760, 764 

col loidal , 8- 764 
p r e p a r a t i o n , 8 . 763 
p r o p e r t i e s , chemica l , 8 . 798 

p h y s i c a l , 8 . 792 
so lubi l i ty , S. 777 

s u l p h a t o p e r i r i d i t e , 1 5 . 784 
s u l p h a t o s t a n n a t e , 7 . 479 
s u l p h i d e p h o t o l u m i n e s c e n c e , 8 . 745 

p r o p e r t i e s , chemica l , 8 . 742, 744 
p h y s i c a l , 8 . 742, 75O 

su lph ides , 8. 740 
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S t r o n t i u m s u l p h i t e , 10. 283 
h e m i h y d r a t e , 10. 283 

s u l p h o m e t a s t a n n a t © , 7. 476 
s u l p h o m o l y b d a t e , 1 1 . 652 
s u l p h o p y r o a r s e n i t o a r s e n a t e , 9. 32O 
s u l p h o t e l l u r i t e , 11 . 113 
s u l p h o t r i m o l y b d a t e , 11 . 652 
s u l p h o t u n g s t a t e , 11 . 859 
s u l p h o v a n a d i t e s , 9 . 816 
t e l l u r a t e , 11 . 93 
t e l l u r ide , 1 1 . SO 
t e l l u r i t e , 11 . 8O 
t e t r a b o r a t e , 5 . 91 

t e t r a h y d r a t e d , 5 . 92 
t e t r a c h l o r o b i s m u t h i t e , 9. 667 
t e t r a c h l o r o p l u m b i t e , 7 . 730 
t e t r a c h l o r o s t a n n i t a , 7 . 434 
t e t r a d e c a m e r c u r i d e , 4 . 1032 
t e t r a h y d r o s i l i c o d o d a c a t u n g s t a t e , 6 .878 
t e t r a m e t a p h o s p h a t e , 8. 894 

o c t o h y d r a t e , 3 . 895 
t e t r a n i t r i t o p l a t i n i t e , 8. 52O 
t e t r a r s e n i t e , 9. 125 
t e t r a s u l p h i d o d i h y d r a t e d , 3 . 753 

h e x a h y d r a t o d , 3 . 753 
t e t r a s u l p h o n i o d i d e , 3 . 737 
t e t r a s u l p h u r y l d i i o d i d e , 10. 691 
t e t r a t h i o n a t e , 10. 618 

h e x a h y d r a t e , 10. 618 
d i h y d r a t e , 10. 618 

t o t r e r o e t o v a n a d a t e , 9. 771 
t e t r e r o t e t r a d e c a v a n a d a t e , 9. 771 
t h a l l o u s ch lo r ide , 5 . 441 

d i t b i o n a t e s , 10. 594 
t h i o c a r b o n a t e , 6. 126 
t h i o p h o s p h a t e , 8. 1065 
t h i o s u l p h a t e , 10 . 543 

m o n o h y d r a t e , IO. 543 
p e n t a h y d r a t e , 10 . 543 

t h o r i u m o r t h o p h o s p h a t e , 7 . 252 
t i t a n i c s u l p h a t e , 7 . 94 
t r i a n t i m o n a t e , 9 . 444 
t r i a r s e n a t o t e t r a v a n a d a t e , 9 . 2Ol 
t r i c h r o m a t e , 11 . 351 
t r i m o l y b d a t e , 11 . 589 
t r i p l u m b i d e , 7 . 614 
t r i s u l p h a t a r s e n i t e , 9 . 335 
t r i t a d i a m i d e , 8. 26O 
t r i t e r o h e x a v a n a d a t e , 9. 77O 
t r i t h i o n a t e , 10. 609 
t r i t h i o p h o s p h a t e , 8. 1067 
t r i t u n g s t a t e , 1 1 . 811 
t u n g s t a t e , 1 1 . 786 
u r a n a t e , 12 . 63 
u r a n i u m h y d r o x y d i s u l p h o t e t r a u r a -

n a t e , 12 . 98 
red, 12 . 98 

u r a n o u s d i p h o s p h a t e , 12 . 13O 
hexachloride, 12 . 83 

uranyl d ihydrotetraphosphate , 12 . 136 
, oxyte traphosphate , 12 . 136 

uses , 8. 644 
v a n a d a t o t u n g s t a t e , 9 . 787 
wagneri te , 4 . 388 
z inc a l loys , 4 . 686 ' 

tetrachloride, 4 . 558 
r incate , 4 . 53O 

(di)s tront ium diborate, 5 . 87 
( tetra)stront ium octoa luminyl heptameta-

si l ioate, 6. 734 

( t r i ) s t r o n t i u m d e c a b o r a t e h e p t a h y d r a t e d , 5 . 
89, 91 

d i a l u m i n a t e , 5 . 291 
i r n idod i su lphona t e , 8 . 654 
t r i h y d r o x y i r n i d o d i s u l p h o n a t e , 8 . 654 

S t r u c t u r e c h e m i c a l c o m p o u n d s , 1. 223 
S t r i i ven i t e , 2 . 656 
S t r i i ve r i t e , 6. 620 ; 7. 2 ; 9. 839, 905 
S t r u t t ' s r a d i u m clock, 4 . 84 
S t r u v i t e , 4 . 252, 384 

X - r a d i o g r a m , 1. 642 
S t r y c h n i n e b r o m o i r i d a t e , 15. 777 

ch lo ro i r i da t e , 15. 771 
s u l p h a t o p e r i r i d i t e , 15. 784 

S t u c k g i p s , 3 . 763 
S t u d e r i t e , 9. 291 
S t i i cke , 12 . 583 
S tuckofen , 12 . 583 , 584 
S t u t z i t e , 11 . 2, 44 
S t i i ven i t e , 5 . 342 
S t u p a , 1. 23 
S t u p p , 4 . 698 
S t y l o b a t e , 6. 713 
S t y l o t y p i t e , 3 . 7 ; 9. 343 , 536 
S t y p t e r i t e , 5 . 333 
S t y p t i c i t e , 14. 3 
S u b b r o m i d e s , 2 . 238 
S u b c h l o r i d e s , 2 . 238 
S u b d e l e s s i t e , 6 . 624 
Sub iod ides , 2 . 238 
S u b l i m a t e w a t e r , 4 . 817 
S u b l i m a t i o n c u r v e , 1. 444 
S u b l i m e d o u x , 4 . 797 
S u b o x i d e s , 1. 118 
S u b p h o s p h o r i c a c id , 8. 924 
S u b s t i t u t i o n t h e o r y , 1. 218 
Succ in i t e , 6 . 715 
S u g a r a n d h y d r o g e n , 1. 304 

ch a rco a l , 5 . 747 
S u h l e r Woisskupfa r , 15. 234 
S u i d a ' s r e a c t i o n , 6. 294 
S u i n t , 2 . 4 2 5 , 438 
Su l f amid ique ac ide , 8. 670 
S u l f a m m o n i q u e ac ide , 8. 670 
S u l f a t a m m o n , 8. 648 
Su l fazeux , a c ide , 8. 67O 
Sul faz id ique ac ide , 8. 67O 
Sulfaz i l ique ac ide , 8. 670 
Su l faz ique ac ide , 8. 670 
Su l fazo t ique ac ide , 8. 67O 
Sulfi te sulfure d e s o u d e , 10 . 485 
Su l fod i a lumin ique h y d r a t e , 5 . 337 
Sulfur a p y r o n , 10 . 1 

v i v u m , 10. 1 
S u l p h a l i t e , 2 . 553 
S u l p h a m i c ac id . 8. 637 
S u l p h a m i d e , 8. 66O 
S u l p h a m i d i n i c ac id , 8. 647 
S u l p h a m m o n a t e s , 8. 667 
S u l p h a m m o n i c ac id , 8. 667 
S u l p h a m m o n i u m , 8. 249 

m e r c u r y , 4 . 954 
S u l p h a n t i m o n i d e s , 9. 589 
S u l p h a r s e n a t e s , 9. 315 
Sulpharsenic acid, 9. 315 
Sulpharsenide, 9 . 589 
Su lpha r sen ides , 9. 305 
Sulpharsenious a c i d s , 9. 289 
Sulphate platinosic ac id , 16. 403 
Sulphates , 10 . 440 
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Sulphates , acid, 10. 440 

complex , 10. 440 
double, 10. 440 
triple, 10. 44O 

Sulphatizing roast, 3 . 30, 306 
Sulpha toallophane, 6. 497 
Sulphatoaluminic acid, 5. 336 
Sulphatoiodic acid, 2. 363 
Sulphatomarialite, 6. 764 
Sulphatomeionite, 6. 764 
Sulphatomolybdic acid, 11 . 657 
Sulpha topentaquo-salts , 11. 404 
Sulphatopotash-sodalite , 6. 583 
Sulphatoselenates, 10. 929 
Sulphatotitanic acid, 7. 92 
Sulphato-xenotime, 5. 528 
Sulphazites, 8. 684 
Sulphazotates , 8. 673 
Sulphyposulfate de potasse , 10. 6OO 
Sulphide ores, 9. 715 

roasting, 8. 22 
smelt ing, 3 . 22 

Sulphides, 0. 589 ; 10. 141 
Sulphimide, 8. 663 
Sulphimidodiamide, 8. 664 
Sulphinates, IO. 163 
Sulphinic acids, 10. 165, 238 
Sulphites const i tut ion, 10. 234 
Sulphitosodalite, 6. 583 
Sulpho-lead-sodalite, 6. 583 

silver-sodalite, 6. 583 
spinels, 14. 758 
tin-sodalite, 6. 583 

Sulphoant imonates , 9. 569 
Sulphoantimonites , 9. 532 
Sulphoarsenides, 9. 305 
Sulphobismuthite , 9. 694 
Sulphobisxnuthites, 9. 589, 689 
Sulphoborite, 2. 430 ; 5. 4 
Sulphocarbonic acid, 6. 119 
Sulphochromites, 11. 431 
Sulphocupric anhydride, 3 . 226 
Sulphoferric acids, 14. 183 
Sulphogermanates, 7. 274 
Sulphalite, 2. 656 
Sulphohydrates , 10. 141 
Sulphohydraziniuxn, 8. 314 
Sulphohydrosulphosodalite , 6. 583 
Sulpholithia-socialite, 6. 583 
Sulphomagnet i tes , 14. 757 
Sulphometaboric acid, 5. 145 
Sulphometastannic acid, 7. 473 
Sulphomolybdates , 11 . 65O 
Sulphomolybdatovanadat.es , 11 . 652 
Sulphones , 10 . 162, 165 
Sulphonitronic acid, 8. 692 
Sulphophone, 4. 600 
Sulphoplatinous acid, 16. 395 
Sulphopotash-sodal i te , 6. 583 
Sulphorthostannic acid, 7. 473 
Sulphoselenides, 10. 919 
Sulphoselenium enneaoxyoctochloride , 
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te troxydibromide , 10. 911 
tr ioxytetrabromide, 10. 911 
trioxytetrachloride, 10. 911 

Sulphosi l icates , 6. 986 
Sulphosi l icon, 6. 987 
Sulphostannates , 7. 473 
Sulphosulphurous acid, 10. 563 

Sulphotellurates, 11 . 114 
Sulphotelluric acid, 11 . 114 
Sulphotellurites, 11 . 113 
Sulphotel lurous acid, 11 . HO 
Sulphothiooarbonic acid, 6. 119 
Sulphothionyl chloride, 10. 635 
Sulphotrimolybdates , 11 . 654 
Sulphotungstates , 11 . 857 
Sulphouranic acid, 12 . 98 
Sulphovanadates , 9. 816 
Sulphovanadatornolybdates , 1 1 . 652 
Sulphovanadites , 9. 816 
Sulphoxylates , 10. 165 
Sulphoxyl ic acid, 10. 161, 238 
Sulphoxytel luric acid, 11 . HO, 111 
Sulphozincate, 4. 607 
Sulphur, 10. 1 ; 12. 528 

a-, 10. 23 
/S-, 10. 24 
y , 10. 25 
S-, 10. 25 
e-, 10. 25 
£-, 10. 28 
w-, 1 0 . 2 8 
B-, 1 0 . 2 8 
A-, 1 0 . 4 6 
/X-, 1 0 . 4 6 
W-, 1 0 . 4 9 
act ive , 10. 59 
adust i l i te , 1. 64 
allotropic forms, 10. 23 
amorphous, 10. 29 
ant imoni i auratum, 9. 564 
ardens, 1. 64, 67 
arsenates , 9. 203 
atomic dis integration, 10. 112 

number, 10. 112 
weight , 10. HO, 112 

auratum, 9. 564 
bacteria, 10. 7 
black, 10. 33 
blue, 10. 34 
bromides , 10. 649 
Bungo , 10. 15 
chlorides, 10 . 631 ; IS . 610 
colloidal, 10. 29, 38 

solution, 10. 38 
combust ible , 1. 64 
compounds in air, 8. 14 
copper-iron, ternary s y s t e m , 8. 24 
cycle, 10. 9 
diamine, 8. 250 
diamminodichloride, 10 . 646 
dibromide, 10. 652 
dichloride, 10. 632, 644 
dioxide, 10. 186 

analyt ical , 10. 233 , 244 
and CO. , 6. 32 

; chlorine, 1. 518 
- effect o n cata lys is , 1. 487 

hexahydrate , 10. 2IO 
physiological , 10 . 242 
preparation, 10 . 188 
properties , chemical , 10 . 203 

physical , 10 . 19O 
uses , 10. 243 

d ioxydianhydrosulphate , 10 . 345 
ditritaiodide,' 10. 653 
earth, 10 . 14 
electronic structure, 10 . 113 

Sulphomolybdatovanadat.es


Sulphur electronegative, 10- 419 
electroposit ive p 10. 419 
e lement) , 1. 34 
extract ion, 10. 14 
ferro mineral isatum, 14. 199 
fixed, 1. 64 
flowers of, 10. 3 , 19 
fluorides, 10. 63O 
heminitrosyl tr ioxide, 10. 345 
heptox ide , 10. 448 
hexafluoride, 10. 63O 
hexaiodide , 10. 655 
h e x a m m i n e , 8. 25O 
hex tamide , 8. 25O 
history, IO. 1 
holoxide , 10. 449 
hydrate , 10. 161 
hydrated , 10. 91 
hyperoxide , 10. 449 
iodides, 10. 653 
isotopes , 10. 112 
metal l ic , 10 . 33 
milk of, 10. 3O 
monobromide , 10. 649 
monochloride, 10. 633 
monocl inic , 10. 24 
monofluoride, 10. 63O 
monoiodide , 10. 653 
monox ide , 10 . 162, 205, 566 
Muthmann's -I , 10. 23 

I I , 10. 23 
I l l , 10. 25 
IV , 10. 27 

nacreous, 10. 25 
nitride, 8. 126 
nitr ides , 8. 624 
ni troxyl tr ioxide , IO. 345 
occurrence, IO. 4 
octahedral , 10. 23 
of Mars, volat i le , 1. 125 

-wine, 1. 64 
wood , 1. 64 

oxyhal ides , 10. 678 
oxytetrachloride , 10. 681 
pentanhydrosulphatochloride , 10. 344 
pentox ide , 10. 449 
phi losophorum, 10. 331 
phlogist ic , 1. 64 
physiological act ion , 10. 104 
prismatic , 10. 24 
properties , chemical , 10. 87 

phys ica l , 10. 53 
p u m p , Frasch's , 10. 15 
purgana universale , 9. 564 
reflecting power , 2 . 222 
rhombic , 10 . 23 
rhombohedral , 10 . 25 
rock, 10 . 19 
roll, 10 . 19 
selenide, 10. 796 
sesquiox ide , 10 . 184 
siderio, 1. 64 
so lubi l i ty in hydrogen persulphide, 10. 

159 
tabular, 10 . 25 
tetrabroroide, 10 . 652 
tetrachloride, 10 . 646 
tetrafluoride, IO. 63O 
tetramminodichlor ide , 1 0 . 646 
tetritadichloride, 10 . 635 
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Sulphate te troxide , 10. 449 
Thiogen process , 10. 17 
tr iammine, 8. 25O 
trigonel, 10. 25 
trioxide, 10. 331 

a-, 10. 34O 
/3-, 10. 34O 
Y_9 i o . 34O 
dihydrate , 10. 352 
formation, 10. 332 
hemihydrate , IO. 351 
hydrates , 10. 351 
monohydrate , 10. 351 
pentahydrate , 10. 352 

— tetr i tahydrate , 10. 352 
tr ihydrate , 10. 352 
tr i tetrahydrate, 10. 352 

trioxytetrachloride, IO. 681 
tritadichloride, 10. 635 
tritatetrachloride, 10. 632 
volat i le , 1. 64 

Sulphurato coba l tum ferro mineral i satem, 
14. 757 

Sulphuric acid, 10. 351 ; 13 . 61O, 616 
analyt ica l react ions, 10. 441—2 
and hydrogen, 1. 303 
arsenic in , 10 . 37O 
chlorohydrated, 10. 686 
concentrat ion cascade s y s t e m , 

10. 369 
const i tut ion , 10. 356 
dihydrate , 10. 352 
formation, 10. 364 
fuming, 10. 351 , 444 
Gaillard's spray process, 10. 369 
history, 10. 362 
Kessler's h o t air process, 10. 369 
manufacture , 10. 362 

chamber process , 10. 362 
contact process , 10. 377 
lead chambers , 10. 366 

theory of, 10 . 
372 

N a 1 S O 4 - C u S O 4 - H 8 O , 3 . 257 
ni trosylous , 8. 693 
Nordhausen , 10. 351 
occurrence, 10. 362, 363 
physiological act ion, 10. 44O 
properties , chemical , 10. 432 

phys ical , 10. 384 
purification, 10. 369 
se lenium in, 10. 371 
te trahydrate , 10. 352 
tr ihydrate , 10. 352 
uses , 10. 44O 

chlorohydrine, 10. 686 
nitric acid , 18. 615 
uses , 10. 106 
va lency , 10. 110 

Siuphurite, 9. 5 ; 10. 5, 24 
Sulphurium, 10. 1 
Sulphurizat ion process gold refining, 3 . 507 
Sulphurous acid, 10. 186, 234 ; 13. 610 
Sulphurum, 10. 1 
Sulphuryl amide , 8. 660 

bromide, 10. 676 
chloride, 1 . 5 1 8 ; 10. 666 
chloroamide, 8. 662 
chromyl chloride, 11 . 469 
fluoride, IO. 665 
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S u l p h u r y l ha l i de s , 10. 665 
h y d r o a z i d e , 8. 666 
h y d r o i o d i d e , 10. 69O 
h y p e r o x i d e , 10. 449 
i m i d o d i a m i d e , 8. 664 
iod ide , 10. 676 
p e r o x i d e , 10. 449 
p h o s p h a t e , 8. 1071 
s u l p h a t e , 10. 347 
s u l p h a t e s , 10. 69O 

• t r i i m i d e , 8. 663 
S u l p h u r y Hum s u l p h a t e , 10. 357 
S u l p h u r s , 1. 64 
S u l v a n i t e , 8. 7 ; 9. 715 
Sumpfe rz , 18. 886 
S u n d t i t e , 9. 551 
S u n d v i k i t e , 6. 693 
S u n s t o n e , 6. 663 , 693 ; 18 . 877 

g lazes , 13. 780 
Supche r , 5 . 75O 
Super , 1. 118 
Super iod ides , 2 . 233 
Supe rox ides , 1. 958 
S u p e r s a t u r a t i o n , 1, 450, 451 ; 6. 49 

a n d p h a s e ru l e , 1. 454 
k i n e t i c t h e o r y , 1. 455 

S u p e r s t i t i o n in c h e m i s t r y , 1. 2 
Surface e n e r g y , 1. 846, 847 

l i qu ids , 1. 855 
p r e s s u r e , 1. 846 
t ens ion , 1. 846, 847 

a n d c h e m i c a l c o m p o s i t i o n , 1. 853 
—-— compres s ib i l i t y , 1. 85O 

c o n c e n t r a t i o n , 1. 854 
h e a t of v a p o r i z a t i o n , 1. 851 

- i n t r i n s i c p r e s s u r e , 1 . 842 
m e l t i n g - p o i n t , 1. 852 
specific h e a t , 1. 852 

col loids , 1. 774 
effect of t e m p e r a t u r e , 1 . 849 
h y p o t h e s i s o s m o t i c p r e s s u r e , 1. 
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so lu t ions , 1. 853 

Surf u s ion, 1. 451 
Su rox igena t i on , 7 . 676 
S u s a n n i t e , 7. 49 J, 853 
Suscep t ib i l i ty m a g n e t i c , 13 . 246 
Suspenso ids , 1. 77O 
Susse rde , 4 . 205 
Sussex i t e , 4 . 252 ; 5 . 4, 113 ; 12. 15O 
S u t h e r l a n d ' s fo rmula , 1. 835 
S v a b i t e , 9. 259, 261 
Svafel , 10. 1 
S v a n b e r g i t e , 3 . 623 ; 5 . 155, 370 ; 7 . 877 ; 8. 

733 
S v a v i t e , 9. 5, 259 
S w e d e n b o r g i t e , 9. 456 
Swiss j a d e , 6. 694 
S y c h n o d y m i t e , 14. 424, 757 ; 1 5 . 448 
Syepoor i t e , 14. 750 
S y h e d r i t e , 6. 759 
SyI v a n e , 11 . 1 

g r a p h i q u e , 11 . 1 
S y l v a n i t e , 3 . 494 ; 11 . 1, 2, 47 
S y l v i n e , 2 . 15, 430 , 622 ; 7. 897 
S y l v i n i t e , 2 . 431 
S y l v i t e , 2 . 430 , 522 
S y l v i u s d e l a B o e , F . , 1. 52 
S y m m e t r y , a x e s of, 1. 614 

c e n t r e of, 1. 614 

S y m m e t r y , c r y s t a l s , 1. 613 
h e m i h e d r a l , 1 . 613 
h o l o h e d r a l , 1 . 613 
p l a n e of, 1. 614 
t e t a r t o h e d r a l , 1. 613 

S y m p a t h e t i c i n k , 14. 519 
S y m p l e s i t e , 9. 5 , 223 ; 12 . 531 
S y n a d e l p h i t e , 5 . 155 ; 9 . 5 , 22O ; 12 . 15O 
Synch i s i t e , 5 . 522 
S y n g e n i t e , 2 . 4 3 1 , 657 ; 3 . 623 , 808 

a m m o n i u m , 3 . 812 
caesium, 8. 811 
r u b i d i u m , 3 . 8IO 

S y n t a g m a t i t e , 6. 8 2 1 , 822 
S y n t h e s i s , 1. 91 
S y n t h e t i c i r o n , 12. 635 
S y s e r s k i t e , 15 . 686 ; 16 . 6 
Sysse rek i t e , 1 5 . 751 
Syss ide ro l i t e s , 12 . 523 
S y s t e m , cub ic , 1. 616 

h e x a g o n a l , 1. 617 
m o n o c l i n i c , . l . 621 
r h o m b i c , 1. 619 
t e t r a g o n a l , 1. 619 
t r i ch l i n i c , 1. 621 
t r i g o n a l , 1. 618 

S y s t e m s , c r y s t a l , 1. 616 
Szabs i to , 6. 392 
Sza ibe ly i t e , 5 . 4 , 97 
Szecheny i i t e , 6. 821 
S z e c h e n y i t e , 12 . 531 
Szekso , 2 . 7IO 
S z m i k i t e , 12. 15O, 402 
S z o m o l n o k i t e , 14 . 251 

T a b a s c h i r , 6. 141 
T a b e r g i t e , 6. 622 
T a b u l a r h a b i t , 1. 597 
T a c h e n , O . , 52 
T a c h h y d r i t e , 2 . 15 , 43O 
T a c h y a p h a l i t e , 6. 847 
T a c h y a p h a l t i t e , 7 . 1OO 
T a c h y d r i t e , 3 . 6 2 3 , 697 
T a c h y h y d r i t e , 7 . 897 
T a c k j e r n , 12 . 708 

g r a t t , 12 . 708 
h a l f g r a t t , 12 . 708 
h a l f h w i t t , 12 . 708 
h w i t t , 12 . 708 

4 . 252 , 2 9 8 , 309 

Teeni te , 12 . 5 2 8 , 531 ; 1 5 . 260 
- fer rosol , 1 5 . 262 
T a g i l i t e , 8 . 289 ; 8. 734 
T a i l of b a n d s p e c t r u m , 4 . 7 
T a i n i o l i t e , 6. 407 ' 
T a l a p i t e , 1 1 . 2 
T a l b o t p r o c e s s , 8. 416 
T a l c , 4 . 251 ; 6 . 42O ; 1 5 . 9 

b l e u , 6. 4 5 8 
b l u e , « . 622 
c h l o r i t e , 6 . 622 ; 1 2 . 531 
e a r t h y , 6. 472 
g r a n u l e u x , 6 . 4 7 2 
h y d r a t e , 4 . 29O 
i r o n , 8 . 4 3 1 
s c h i s t , 6 . 48O 
t a l e a p a t i t e , 8 . 8 9 6 



Talchus , 6 . 429 
Talc i te , 6. 606 
Ta lc ium, 4 . 251 

carbonatura, 4 . 349 
Talco id , 6. 43O 
Taloose s la te , 8. 430 
Talcos i te , 6. 473 
T a l c u m , 6. 429 
Talkerde , 4 . 25O, 28O ; 6. 472 

reine, 4 . 349 
kohlensaurer, 4 . 349 

Tal l ingi te , 2 . 15 ; 8 . 178 
Ta l low c lays , 4 . 406 ; 6. 442 
Tal ta l i te , 6. 741 
Talutiae, 16. 1 
Tamari te , 0. 162 
Tamarugi te , 2 . 656 ; 5. 341 
T a m m e l t a n t a l i t e , 9 . 909 
Tange i te , 9. 772 
T a n ki te , 6. 693 
Tanneni te , 9. 690 
Tannic acid, 18 . 613 , 616 
Tanta la te , 9. 868 
Tanta la te s , 9. 9OO 
Tanta l i c ac id , 9 . 896 
Tanta l i t e , 7. 255 ; 9. 839, 906 , 907, 909 
T a n t a l o t u n g s t a t e s , 9. 904 
T a n t a l u m , 9. 837, 883 

amminopentachlor ide , 9. 921 
a t o m i c number , 9. 894 

we ight , 9. 883 
bromide , 9. 922 
bromosulphate , 9. 925 
carbide, 5 . 888 
carbonate , 9. 925 
cass i ter i te , 7. 394 
chlorides, 9. 919 
chlorosulphate , 9. 925 
chromium a l loys , 1 1 . 173 

— col loidal , 9. 883 
— copper-tungsten-nickel , 15 . 251 
— dichloride, 9. 919 
— dinitrido, 8. 126 
— dioxide , 9. 895 
— dioxychloride , 9. 921 
— disulphide , 9. 924 
— electronic s tructure , 9. 884 
— fluochlorosulphide, 9. 925 
— fluorides, 9 . 9 1 4 
— heptatr i tabromide , 9. 922 
— heptatr i tachlor ide , 9. 92O 
— hexabromochlor ide , 9 . 923 
— hexabromoiod ide , 9. 924 
— his tory , 9 . 837 
— hydr ide , 9 . 885 
— h y d r o x i d e , 9. 898 

col lo idal , 9 . 898 
h y d r o x y h e x a b r o m i d e , 9. 923 
iodides , 9. 923 
iron a l loy , 18 . 585 
i so topes , 9 . 884 
m o l y b d a t e , 1 1 . 570 

• m o l y b d e n u m a l l o y s , 1 1 . 524 
• n i cke l a l l oys , 15 . 2 4 8 
• mononi tr ide , 8. 126 
• n ickel a l loys , 15 . 237 

copper a l loys , 15 . 2 3 8 
• m o l y b d e n u m a l l o y s , 15 . 247 

iron a l loys , 15 . 315 
• z irconium a l l o y s , 15 . 238 
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T a n t a l u m ni trate , 9. 925 
occurrence, 9. 838 
ox ide extract ion , 9. 840 
ox ides lower, 9. 885 
oxybromide , 9. 922 
oxybromohexachlor ide , 9 . 923 
oxychlor ides , 9. 919 
oxydihydroxypentach lor ide , 9. 921 
oxyfluorides , 9. 914 
oxyheptachlor ide , 9. 921 
oxy iod ides , 9. 923 , 924 
o x y s u l p h a t e , 9 . 925 
oxytr ibromide , 9. 923 
oxytrichloride , 9. 921 
oxytrif luoride, 9. 918 
pal ladium al loys , 15 . 650 
pentabromide , 9. 922 
pentachlor ide , 9. 92O 
pentafluoride, 9. 914 
penta iodide , 9. 923 
pentox ide , 9. 896 
phosphate , 9. 925 
p la t inum al loys , 16. 215 
preparation, 9. 883 
propert ies , chemical , 9. 89O 

phys ica l , 9. 884 
react ions, 9 . 852 
solenide, IO. 796 
s i l ic ide , 6. 189 
so lubi l i ty of hydrogen , 1. 307 
su lphate , 9. 924 
sulphide , 9. 924 
sulphofluoride, 9. 925 
tetrachloride, 9. 919 
te trox ide , 9. 885 
tr ibromide, 9. 922 
tr ibromohexachloride , 9. 923 
trichloride, 9. 919 
tr ioxide , 9. 885 
tr ioxytetrachloride , 9. 921 
tr i tapentanitr ide . 8. 126 
uses , 9. 893 
va lency , 9. 893 
z irconium, 6- 117 

Tant iron , I S . 559 , 57O 
Tanz i te , 9. 343 , 589 
Taoui s to , 1. 23 
T a p cinder, 1 2 . 638 

water , 18 . 608 
Tapalp i te , 9. 589 ; 11 . 62 
Tapio l i te , 9. 839, 909 ; 12. 531 
Taramel l i t e , 6. 922 ; 12 . 531 
Taranaki te , 12 . 531 
Tarapaca i te , 1 1 . 125 
Tarapaci te , 1 1 . 249 
Tarbut t i t e , 4 . 66O 
Tarnovic i te , 7. 855 
Tarnowitz i te , 3 . 622 ; 7. 855 
Tarta l i te , 1 2 . 531 
Tartaric ac id , 18. 613, 616 
Tartarus v i tr io latus , 2 . 656 
Taurisc i te , 12 . 531 ; 14. 245 
Tautoc l ine , 4 . 371 
Tauto l i t e , 5 . 509 
T a u t o m e r i s m , 10 . 24O 
Tav i s tock i t e , 8. 623 ; 5. 155, 370 ; 8. 734 
T a w m a w i t e , 6. 866 
Taylor i te , 6. 495 
Teal l i te , 7. 283 , 477, 491 
Tect i tes , 15. 9 
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Telgstein, 6. 429 
Tellemarkite, 6. 715 
Tellurates, 11 . 2, 88 
Tellurato-iodic acid, 2. 363 
Tellurgoldsilber, 11. 49 
Tellurgoldverbindung, 11 . 46 
Telluric acid, 11 . 83 ; 15. 151 

dihydrate, 11. 83 
-, hexahydrate, 11 . 83 

tetrahydrate, 11 . 83 
screw, 1. 253 

Tellurides, 9. 589 ; 11. 2, 4O 
Tellurite, 11. 2, 72 
Tellurites, 11 . 2, 77 
Telluritomolybdates, 11. 81 
Telluritotungstates, 11. 82 
Tellurium, 1. 264 ; 11 . 109 ; 15. 151 

ammonium sulphite, 10. 306 
analytical reactions, 11 . 28 
anhydrosulphatotetroxide, 10. 345 
ant imonates , 9. 459 
atomic disruption, 11 . 35 

number, H . 35 
weight , 11 . 32 

— bismuth glance, 11 . 2 
— colloidal, 11 . 9 

disulphido, H . HO 
diamminodichloride, 11. 1OO 
dibromide, 11 . 103 
dichloride, 11 . 99 
diiodide, 11. 105 
dioxide, 11 . 70, 71 ; 15. 151 
dioxydihydrodichloride, 11 . 109 
dioxytrihydrotribromide, 11 . 109 
dioxytrihydrotrichloride, 11 . 109 
disulphide, 11 . 110 
electronic structure, 11 . 35 
extraction, 11 . 4 
foliated, 3 . 494 
graphic, 3 . 494 
halides, 11 . 98 
heptoxydisulphodibromide, 11 . 118 
hexafluoride, 11 , 98 
hexaiodide, 11 . 105 
hexamminosulphate , 11 . 118 
hexamminotetrabromide, 11 . 104 
hexamminotetrachloride, 11 . 1Ol 
hexoxydisulphotetrachloride, 11 . 118 
hexoxyoctofluoride, 11 . 108 
history, 11 . 1 
hydropentachloride, 11 . 107 
hydropentaiodide, 11 . 106 
isotopes, 11. 35 
monosulphide, 11 . 110 
monoxide, 11. 70 
nitrates, 11. 119 
nitride, 8. 126 
nitrite, 8. 498 
occurrence, 11 . 1 
oxychlorides, 11 . 109 
oxydibromide, 11. 109 
oxydichloride, 11 . 109 
oxydifluoride, 11. 108 
oxyhal ides , 11 . 108 
oxyiodides , 11 . 109 
periodide, 11 . 105 
phosphates , 11 . 12O 
phosphide , 11 . 58 
phosphoryl heptachloride, 8. 1024 
phosphotridecachloride, 11 . 101 

11 . 114, 115, 

Tel lurium physiological act ion, 11 . 29 
properties, chemical, 11 . 25 

physical , 11 . 11 
radio, 4 . 114 
se lenate , 10 . 875 
selenide, 10. 796 
selenotrioxides, 11 . 114 
sulphides, 11 . 110 
sulphotrioxide, 10. 306 

116 
tetrabromide, 11 . 103 
tetrachloride, 11 . 100 
tetrachloride, 1 1 . 98 

tetrahydrate , 11 . 98 
tetraiodide, 11 . 105 
tetramminotetrachloride, 11 . 101 
triamminotetrachloride, 11 . 101 
trioxide, 11 . 83 
tr ioxysulpho tetrachloride, 11 . 118 
trisulphide, 11 . 110 
tr i taheptoxide, 11 . 88 
tritatetranitride, 11 . 58 
ultramarine, 6. 590 
uses , 11 . 30 
valency, 11 . 32 

Tellurobismuth, 9. 589 
Tellurocupric acid, 8. 15O 
Tel luromolybdate, 11 . 63 
Telluronium salts , 11 . 32 
Tellurosic oxide , 11 . 88 
Tellurothionates, 11 . 97 
Tellurothiosulphux-ic acid, 11 . 118 
Tellurotungstate, 11 . 63 
Tellurous acid, 11 . 72 
Tellursilber, 11 . 44 , 49 
Tellursilberblende, 11. 44 
Tellursilberglanz, 11 . 44 
Telluryl bromide, 11 . 109 

dichloride, 11 . 109 
difluoride, 11 . 108 
oxyhydroxyni trate , 11. 119 
oxysulphate , 11 . 117 
tellurite, 11 . 88 

Teluspyrine, 14 . 200 
Temiskamite , 15. 6 
Temper britt leness , 12. 696 

carbon, 6. 739 
colours, 12 . 696 

Temperament , influence on judgments , 3 . 
526 

Temperature, absolute , 1. 16O 
act ion o n vol . gases , 1. 158, 16O 
a n d osmot ic pressure, 1. 545 

refractive index , 1. 675 
coefficient of reactions, 1. 702 
critical, 1. 165 

solut ion, 1. 523 
effect o n chemical equil ibrium, 1. 732 

equilibria, 2 . 145 
solubil i ty of gases , 1. 532 

eutect ic , 1. 517 
freezing, 1. 457 
inversion, 1. 866 
normal, 1. 161 
standard, 1. 161 
transit ion, 1. 513 ; 8. 113 

Temperatures, transit ion, 1. 612 , 513 
Tempering, 12. 690 
Texnperkohle, 12 . 858 
Tengerite, 4 . 206 ; 5 . 521 
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Term, 7. 276 
Tennanti te , 3 . 7 ; 9. 4 , 201 
Tennspar, 5. 507 
Tenorite , 3 . 7, 131 
Tensile strength, 1. 821, 822 

liquids, 1. 421 
Tepalcate , 2 . 711 
Tephroite, 6. 386, 892 ; 12 . 15O 
Tephrowil lemite, 6. 438 
Tequezquite , 2 . 711 
Teratolite, 6. 473 
Terbia, 5. 497, 693 

earths isolation, 5. 688 
Terbium, 6. 686 

atomic number, 6. 69O 
weight , 5 . 690 

bromide, 5. 694 
carbonate, 5. 695 
chloride, 5. 693 
chromate, 11 . 288 
family earths isolation, 5. 686 
hydroxide , 5. 693 
isolation, 5. 553 
nitrate, 5. 695 
occurrence, 5. 686 
oxychloride, 5. 694 
peroxide, 5 . 693 
properties, 5. 688 
sesquioxide, 5. 693 
s i l icododecatungstate , 6. 880 
solubil i ty of hydrogen, 1. 307 

Torerite, 6. 619 
Terlinguaite, 2 . 15 ; 4. 697 
Termierite, 6. 498 
Ternary s y s t e m , pseudo, 1. 524 
Terno plates , 7. 63O 
Terra alkalina, 3 . 619 

calcaris, 5. 150 
eotta , 6. 514 

— damnata , 1. 55 
di s iena, 13 . 887 

Verona, 6. 92O 
fluida, 1. 64 
lapida, 1. 64 
mercurialis, 1. 64 

— pinguis , 1. 64 
plumbaria citrino, 7. 638 

rubia, 7. 638 
ponderosa, 8. 620 
porcelanea, 6. 432 
porcellana, 6. 472 
rose, 13. 782 
sigil late, 6. 471 
vitrescibil is , 1. 64 ; 6. 135, 136 

Terrar, 7. 121 
Terre a foullon, 6. 496 

argilleuse, 5 . 15O 
verte di Verone, 6. 920 

Terrea cobalt fuliginea, 12. 266 
Tertiarium, 7. 630 
Tessel i te , 6. 368 
Tesserel pyri tes , 15. 9 
T e s t u m argenti i , 9 . 587 
Tetart in , 6. 663 
Tetartohedral s y m m e t r y , 1. 613 
Tetrabase paper, 1. 950 
Tetraboric acid , 5. 47 
Tetraboron pentox ide , 5. 39 

tr ioxide, 5 . 39 
Tetrabromosi lane, 6» 977 

Tetracalcium phosphate , S. 903 
Tetrachlorobismuthous acid, 9. 667 
Tetrachlorochromic acid, 11. 386 
Tetrachlorodioxyruthenic acid, 15. 535 
Tetrachlorosilane, 6. 96O 
Tetrachlorostannites , 7. 429 
Tetrachromates , 11 . 351 
Tetracobalt ic hexol -dodecammines , 14. 7IO 

sexiesethylenediamines , 14. 7IO 
sal ts , 14 . 7IO 

Tetracosivanadates , 9. 202 
Tetracupric tr ioxydihydroxide, 3 . 142 
Tetrad, 1. 224 
Tetradecachlorohexasi lane, 6. 96O 
Tetradecachlorosilano, 6. 973 
Tetradecachlorosi l icohexane, 6. 960, 973 
Tetradecahydrodecasi ldecoxane, 6. 232 
Tetradecametaphosphoric acid, 8. 99O 
Tetradecavanadates , 9. 202 
Tetrads, 1. 206 
Tetradymite , 9. 589 ; 11. 2, 4, 6O 
Tetraethy lammonium bromoperruthenite , 

15. 538 
bromosmate , 15. 723 
chloroiridate, 15. 77O 
chloropalladate, 15. 673 
chloroperruthenite, 15. 532 
chlororuthenate, 15. 534 
chlorosmate, 15. 719 
d imolybdate , 11 . 581 
enneachlorodirhodate, 15. 58O 
ferroheptanitrosyltrisulphide, 8. 442 
palladate, 15. 678 
tetrabromoaquotungst i to , 11 . 854 
tribromopalladite, 15. 678 
uranyl chloride, 12. 89 

Totraethylmonosi lane, 6. 216 
Tetraforrous ferric oxide, 13 . 807 
Tetrafluosilane, 6. 934 
Totragenie sal t , 4. 343 
Tetragonal s y s t e m . 1. 619 
Tetragophosphite , 5. 37O 
Tetrahedrite, 4. 406 ; 9. 4, 291, 343, 536 ; 

15 . 9 
Tetrahedron theory , carbon a t o m , 1. 214 
Tetrahydrated dodecamanganite , 12. 275 
Tetrahydrododecamolybdates , 11 . 582 
Tetrahydrododecatungstates , 11 . 773 
Tetrahydrohexamolybdates , 11 . 582 
Tetrahydrohexatungstat .es , 11 . 773 
Tetrahydroxydichloroplatinic acid, 16. 334 
Tetrahydroxysnlphatoplat inic acid, 16. 405 
Tetraiodosilane, 6. 982 
Tetraiodosilene, 6. 984 
Tetraiodosi l icoethene, 6. 984 
Tetraiodosil icolthylene, 6. 984 
Tetraiodosi l icomethane, 6. 982 
Tetrametaphosphimic acid, 8. 718 
Totramethylammonium bromopalladate, 

15. 678 
bromopalladite , 15. 677 
bromoperruthenite, 15. 538 
bromosmate , 15. 722 
chloroiridate, 15. 770 
chloropalladate, 15. 673 
chloropalladite, 15. 670 
chloroperruthenite, 15. 532 
chloroplatinate, 16. 318 
chlororuthenate, 15. 534 
chlorosmate, 15. 719 

Tetrahydrohexatungstat.es
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T e t r a m e t h y l a m m o n i u m e n n e a c h l o r o d i r h o -

d a t e , 15 . 58O 
ferric fluoride, 14. 7 
f e r r o h e p t a n i t r o s y l t r i s u l p h i d e , 8. 442 
fluochromate, 1 1 . 365 
fluoferrate, 14 . 8 
m o n o p e r c h r o m a t e , 1 1 . 358 
t e t r a c h l o r o f e r r a t e , 14. 1Ol 
u r a n y l t e t r a c h l o r i d e , 12. 89 

T e t r a m e t h y l a r s o n i u m i o d o s t a n n a t e , 7 . 463 
T e t r a m e t h y l p a p e r , 1. 950 
T e t r a m e t h y l p h o s p h o n i u m ch lo r ide , 8. 816 
T e t r a m i d o d i p h o s p h o r i c ac id , 8. 7IO 
T e t r a x n i d o t e t r a p h o s p h o r i c ac id , 8. 716 
T e t r a m o l y b d a t e s , 1 1 . 582, 591 
T e t r a m o r p h i s m , 1. 596 
T e t r a n h y d r o s u l p h a t o c h l o r i n e m o n o x i d e , 10 . 

344 
T e t r a n i t r i t o d i a m m i n o c o b a l t i a t e s , 8. 509 
T e t r a n i t r o x y l t r i n i t r i c ac id , 8. 542 
T e t r a n t i m o n i i ' a c id , 9. 443 
T e t r a - p a p e r , 1. 95O 
T e t r a p h o s p h o n i t r i l i c ch lor ide , 8. 723 

h y d r o x y c h l o r i d e , 8. 723 
T e t r a p h o s p h o r i c ac id , 8. 991 
T e t r a p h y l i n , 12 . 453 
T e t r a p l u m b i c ac id , 7 . 685 
Tet raquodiam.min .es , 1 1 . 402 
T e t r a q u o d i p y r i d i n e s , 1 1 . 402 
T e t r a s e l e n i t o h e x a v a n a d i c ac id , IO. 835 

o c t o h y d r a t e , 10 . 835 
t e t r a h y d r a t e , 10. 835 

T e t r a s e l e n i t o v a n a d i c ac id , 10. 835 
T e t r a s i l a n e , 6. 224 
Te t ras i l i cano , 6. 224 
T e t r a s i l o x a n e , 6. 235 
T e t r a s o d i u m c o b a l t o u s t r i m e t a p h o s p h a t e , 

14. 854 
o c t o h y d r a t e , 14. 855 

T e t r a s u l p h a m m o n i c ac id , 8. 667 
T e t r a s u l p h a t e s , 10. 4 4 8 
T e t r a t e l l u r o u s ac id , 1 1 . 77 
T e t r a t h i o c y a n a t o d i a m m i n e s , 1 1 . 4 0 6 
T e t r a t h i o c y a n a t o d i p y r i d i n e s , 1 1 . 407 
T e t r a t h i o c y a n a t o e t h y l e n e d i a m i n e , 1 1 . 407 
T e t r a t h i o n a t e s , 10. 61O, 617 
T o t r a t h i o n i c ac id , 10 . 610, 611 

a n h y d r i d e , 10. 611 
T e t r a t h i o p h o s p h o r i e ac id , 8. 1062 
T e t r a t u n g s t a t e s , 1 1 . 821 
T e t r a u r a n y l a m m o n i u m p e n t a s u l p h i t e , 10 . 

308 
ca lc ium t r i c a r b o n a t e , 12 . 115 
p o t a s s i u m p e n t a s u l p h i t e , 10. 3 0 8 
s o d i u m p e n t a s u l p h i t e , 10 . 3 0 8 

T e t r a v a n a d a t e s , 9. 202 
T e t r a z e n e s , 8. 329 
T c t r a z o n e , 8. 329 
T e t r e r o p o l y v a n a d i c ac id , 9. 758 
Tetreros i l ic ic ac ids , 6. 308 
T e x a s i t e , 15 . 6 
T h a l a c k e r i t e , 6. 396 
T h a l e n i t e , 5 . 512 ; 6. 859 
T h a l e s , 1. 31 
T h a l i t e , 6. 432 
T h a l l i a r s e n a t e s , 9. 187 
Tha l l i b romschwefe l s au re , 5 . 47O 
T h a l l i c a m m i n o s e l e n a t e , 10. 871 

a m m o n i u m b r o m o p l u m b i t e , 7 . 753 
c h l o r o p l u m b i t e , 7 . 732 

T h a l l i c a m m o n i u m d i s u l p h a t e , 5 . 4 6 9 
t r i s u l p h a t e , 5 . 469 

a r s e n a t e , 9. 187 
az ide , 8. 352 
b r o m i d e , 5 . 451 

m o n o h y d r a t e d , 5 . 452 
t e t r a h y d r a t e d , 5 . 451 

caesium d i s u l p h a t e , 5 . 47O 
ch lo r ide , 5 . 4 4 2 

d i h y d r a t e d , 5 . 442 
m o n o h y d r a t e d , 5 . 442 
t e t r a h y d r a t e d , 5 . 442 

ch loro iod ide , 5 . 459 
c h l o r o p l a t i n a t e , 16 . 330 
c h r o m a t e , 1 1 . 286 
c o b a l t o u s oc toch lo r ide , 14 . 646 
d e c a m m i n o s u l p h a t e , 5 . 469 
fluodibromide, 5 . 453 
fluodichloride, 5 . 447 

t r i h y d r a t e d , 5 . 447 
fluoride, 5 . 437 
h y d r o n i t r a t e , 5 . 477 
h y d r o s e l e n a t e , 10. 871 
h y d r o s u l p h a t e , 5 . 469 
h y d r o x i d e , 5 . 4 3 1 , 435 
h y d r o x y s o l o n a t e , IO. 871 
h y d r o x y s u l p h a t e , 5 . 4 6 9 
i o d a t e , 2 . 355 
iod ide , 5 . 46O 
l i t h i u m d i s u l p h a t e , 5 . 469 
m a n g a n o u s o c t o c h l o r i d e . 2 2 . 37O 
m o n o b r o m o d i c h l o r i d e t e t r a h y d r a t e d , 

5 . 453 
n icke l oc toch lo r ide , 15 . 420 
n i t r a t e , 5 . 477 
n i t r i t e , 8. 4 9 6 
o r t h o p h o s p h a t o , 5 . 4 7 9 

bas i c , 5 . 479 
o x i d e , 5 . 43O, 433 
oxyf luor ide , 5 . 437 
o x y h y d r o s u l p h a t e , 5 . 4 6 9 
p e r c h l o r a t e , 2 . 402 
p e r i o d a t e , 2 . 415 
p e r m a n g a n i t e , 12 . 279 
p e r o x i d e , 5 . 43O, 435 
p o t a s h a l u m , 6 . 467 
p o t a s s i u m d i s u l p h a t e , 5 . 470 

h y d r o x y d i s u l p h a t e , 5 . 470 
s e l e n a t e , 10. 871 

< r u b i d i u m d i s u l p h a t e , 5 . 470 
— se len i t e , 10 . 830 

s o d i u m d i s u l p h a t e , 5 . 469 
s u l p h a t e , 5 . 4 6 8 

h e p t a h y d r a t e d , B. 468 
s u l p h a t e s c o m p l e x , 5 . 469 
s u l p h i d e , 5 . 4 6 3 
s u l p h u r i c a c id , 6. 4 6 9 
t e t r a m m i n o f l u o d i b r o m i d e , 5 . 4 5 3 
t e t r a m m i n o f l u o d i c h l o r i d e , 5 . 447 
t r i a m m i n o b r o m i d e , 5 . 452 
t u n g s t a t e , 1 1 . 789 

( m e t a ) t h a l l i c h y d r o x i d e , 5 . 4 3 1 , 4 3 4 
T h a l l i t e , 8 . 721 
T h a l l i u m , 6 . 4 0 6 

a m a l g a m s , 5 . 4 2 8 
a m i d e , 8. 262 
a m i d o e u l p h o n a t e , 8. 6 4 4 
a m m o n i u m h y d r o x y d i s u l p h a t e , 1 5 . 786 
a n a l y t i c a l r e a c t i o n s , 5 . 4 2 3 
a n d a l u m i n i u m , 5 . 4 2 9 

Tetraquodiam.min.es


GENERAL 
Thal l ium a n d cadmium, 5. 428 

copper, 5 . 426 
gold , 6. 427 
indium, 5. 429 
silver, 5 . 426 
zinc, 5. 427 

arsenatoctovanadatohenicos i tung-
s ta te , 9. 203 

orsenatodecavanadatodotr iconta-
m o l y b d a t e , 9. 202 

arsenatovanadatotungs ta te , 9. 215 
a tomic number , 5. 424 

-weight, 5 . 424 
bar ium cobal t nitrite , 8. 505 
basic su lphates , 5. 469 
boride, 5 . 26 
borotungstate , 5. 110 
bromides , 5 . 46O 
c a d m i u m vol ta i te , 14. 353 
carbonates , 5 . 471 
eerie su lphate , 5 . 662 
cerous nickel nitrite , 8. 512 
chlorides, 5 . 438 
chloroaurate, 8. 595 
chromium sulphate , 11 . 464 
cobal t a l loys , 14 . 536 

nickel nitrite , 8. 512 
cobalt ic hoxamminosu lphate , 14 . 791 

hexanifcrite, 8. 505 
cobal tous sulphite , 10. 314 
colloidal, 5. 4IO 
copper cerous nitrite , 8. 496 
deuterote tradecavanadate , 9 . 775 
dibromide, 5- 453 , 456 
dibromochloride t e trahydrated , 5 . 453 

— dichloride, 5 . 448 
dihydrofluoride, 5. 437 
d ihydropyrophosphi te , 8. 922 
d iox ide , 5. 435 
disulphatochromiate , 11 . 464 
d i su lphatovanadi te , 9. 821 
enneachlorodibismuthi te , 9. 668 
extract ion , 5. 408 
ferrate, 18. 936 
ferrous vo l ta i te , 14. 353 
fluoride, 5 . 436 
forroheptanitrosyltrisulphide, 8. 442 
g lasses , 6. 826 
hemip lumbide , 7. 626 
hemite l luride , 11 . 54 
heptaf iuotantalate , 9 - 9 1 7 
hexachlorobismuthi te , 9. 668 
h e x a v a n a d y l te trasulphi te , 10. 305 
his tory , 5 . 406 
imide , 8. 262 
iodides , 5 . 458 
iron a l loys , 18. 557 
i so topes , 5 . 424 
lead a l loys , 7. 625 

cobal t n i tr i te , 8. 506 
s i lver metaeulpharseni te , 9 . 3Ol 

leuc i te , 6 . 651 
m a g n e s i u m vo l ta i t e , 14 . 3 5 3 
m a n g a n e s e a l loy , 18 . 215 
mercuric nickel n i tr i te , 8 . 512 
meso l i te , 6. 761 
m e t a v a n a d a t e , 9. 775 
m o l y b d e n u m al loys , 1 1 . 523 
monochlor ide , 5 . 4 3 8 
monote l lur ide , 1 1 . 5 4 

INDEX 775 
Thal l ium nickel a l loys , 15. 231 

c a d m i u m nitrite, 8. 512 
ni trates , 5. 472 
nitratochabazite , 6. 733 
occurrence, 5- 406 
octosulphate , 10. 448 
orthoarsenite , 9. 128 
orthodecavanadate , 9. 775 
orthotetra, vanadate , 9. 775 
orthovanadate , 9. 775 
oxides , 5. 430 
oxypontanuoco lumbate , 9. 874 
pentachlorobismuthi te , 9. 668 
pentahydrotr iphosphate , 5. 478 
pentamminotr ichloride , 5 . 444 
pentaselenide , 10. 782 
pentasulphide , 5. 464 
pentasulphodiarsenoant imonate , 9 .575 
pentatritabisrauthide, 9. 638 
pentitatritel luride, 11 . 54 
perdisulphomolybdate , 11 . 654 
phosphates , 5 . 477 
phosphide , 8. 846 
p la t inum al loys , 16. 210 

a m a l g a m . 16. 211 
lead al loy, 16. 215 

— mercury al loy. 16. 211 
s i lver al loy, 16. 211 
zinc al loy, 16. 211 

properties , chemical , 5. 419 
phys ical , 5. 41 1 

pyrovanadate , 9. 775 
sesquibromide, 5. 453 
sesquichloride, 5. 447 
sesquiodide, 5. 46O 
sil icide, 6. 185 
s i l icododecatungstate , 6. 88O 
si lver cobalt ic hexani tr i tes , 8. 504 

— solubi l i ty of hydrogen, 1. 306, 308 
suboxide , 5. 430 
sulphates , 5 . 465 

• sulphide, 5. 462 
sulphoantirnonate. 9. 575 
su lphovanadatomolybdate , 11 . 652 

• thor ium carbonate , 7- 249 
onneasulphatc , 7. 247 
tr isulphate , 7. 247 
tr isulphate , 7. 247 

te trahydrate , 7. 247 
tr ihydrate , 7. 247 

triamminotriehlorido, 5. 444 
trichloride, 5. 442 
tri iodide, 5 . 46O 
triselenide, 10. 782 
tr i taant imonide , 5. 422 
tr i tabismuthide , 5. 422 ; 9 . 638 
tritaditel luride, 11 . 54 
tr i tant imonide , 9. 409 
tr i tapentabismuthide , 5 . 422 
tr i thionate , 10. 609 
uranyl nickel nitrite, 8. 512 
uses , 5 . 423 
vanadatomolybdatoarsenate , 9. 212 
vanadous sulphate , 9. 821 

(tri)thall ium hydrosulphate , 5. 468 
tetrabromodichloride, 5. 456 
tetrachlorodibromide, 5. 457 
tetraiodide, 5. 460 
tribromotrichlorido, 6 . 457 
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T h a l l o c h a b a z i t e , 6. 826 
Tha l l o l euc i t e , 6 . 826 
Tha l lomeso l i t e , 6 . 826 
T h a l l o n a t r o l i t e , 6. 826 
Tha l los ic az ide , 8 . 352 

b r o m i d e , 5 . 453 
b r o m o s e l e n a t e , 10. 913 
ch lor ide , 5 . 447 
ch lorose lena te , 10. 913 
iod ide , 5 . 46O 
n i t r a t e , 5 . 475 
ox ide , 5 . 43O, 432 
se len ide , 10. 782 
s u l p h a t e s , 5 . 468 
su lph ides , 5 . 464 
t r i d e c a c h l o r o d i h y p o a n t i m o n a t e , 9. 485 
t r i n i t r o s y l ch lo r ide , 5 . 432 , 448 

Tha l loso tha l l i c s u l p h a t e s , 5 . 468 
Tha l lo s t i l b i t e , 6. 826 
T h a l l o u s a l u m i n a t o , 5 . 297, 432 

a l u m i n i u m d i s u l p h a t e , 5 . 467 
s e l e n a t e , 10. 871 

a m m o n i u m i r i d i u m d i s u l p h a t e , 1 5 . 786 
p h o s p h a t e , 5 . 478 

a n t i m o n i o u s t h i o s u l p h a t e , 10. 553 
a n t i m o n i t o t u n g s t a t e , 9. 433 

• a r s o n a t o c t o d e e a m o l y b d a t e , 9 . 210 
a r s en ious t h i o s u l p h a t e , 10. 553 
a u r i c n i t r a t e , 5 . 476 
az ide , 8. 352 
b a r i u m ch lor ides , 5 . 441 

d i t h i o n a t e s , 10. 594 
b i s m u t h n i t r i t e , 8. 499 

t h i o s u l p h a t e , 10. 554 
b r o m a t e , 2 . 355 
b r o m i d e , 5 . 450 
b r o m o p l a t i n a t e , 16. 379 
b r o m o s u l p h a t o t h a l l a t e , 5 . 47O 

—-— c a d m i u m ch lo r ide , 5 . 441 
s u l p h i t e , 10. 302 

c a l c i u m ch lo r ide , 5 . 441 
d i s u l p h a t e , 5 . 466 

c a r b o n a t e , 5 . 471 
ce rous n i t r a t e , 5 . 671 

. s u l p h a t e , 5 . 659 
c h l o r a t e , 2 . 355 
ch lor ide , 5 . 438 
c h l o r o a u r a t e , 5 . 441 
c h l o r o c h r o m a t e , 11 . 399 
c h l o r o - d i o x y v a n a d a t o , 9. 809 
ch lo ro i r ida t e , 1 5 . 772 
c h l o r o m a n g a n i t e , 12 . 380 
ch lo ropa l l ad i t e , 15 . 670 
ch lo rope r i r id i t e , 1 5 . 765 
c h l o r o p l a t i n a t e , 16. 329 
ch lo rop l a t i n i t e , 16. 284 
c h l o r o s t a n n a t e , 7. 45O 
c h l o r o t h a l l a t e , 5 . 447 
c h r o m a t e , 11 . 285 
c h r o m i c s e l ena t e , 10 . 836 , 876 
c h r o m i u m enneaf luor ide , 11 . 364 

h e x a c h l o r i d e , 11 . 419 
c o b a l t o u s d i s u l p h a t e , 14 . 782 
c o p p e r n i t r i t e , 8 . 496 

s e l e n a t e , 10. 870 
cupr io s u l p h a t e , 5 . 466 

s u l p h i t e , 10 . 3Ol 
h e x a h y d r a t e , 10 . 302 

t h i o s u l p h a t e , 10 . 549 
—i cuprinitr i te , 8. 496 

T h a l l o u s cup ros i c s u l p h i t e , 10 . 302 
d e c a b o r a t e , 5 . 103 
d e c a f l u o t r i a n t i m o n i t e , 9. 466 
d i a r s e n a t o c t o d e c a t u n g s t a t e , 9 . 214 
d i b r o m o t e t r a c h l o r o t h a l l a t e , 5 . 454 
d i c h r o m a t e , 1 1 . 342 
d i h y d r o a r s e n a t e , 9 . 187 
d i h y d r o h y p o p h o s p h a t e , 8 . 938 
d i h y d r o n i t r a t e , 5 . 475 
d i h y d r o p h o s p h a t e , 5 . 478 
d i h y d r o p y r o p h o s p h a t e , 5 . 479 
d i h y d r o x y d i c h l o r o p a l l a d a t e , 16. 673 
d i h y d r o x y t e t r a b r o m o p l a t i n a t e , 16. 381 
d i h y d r o x y t e t r a o h l o r o p l a t i n a t e , 16. 334 
d i h y d r o x y t e t r a i o d o p l a t i n a t e , 16. 391 
d i i o d o d i n i t r i t o p l a t i n i t e , 8. 523 
d i m a g n e s i u m s u l p h a t e , 5 . 467 
d i o x y t e t r a f l u o m o l y b d a t e , 1 1 . 614 
d i o x y t r i f l u o m o l y b d a t e , 1 1 . 612 
d ip l a t i n i c h e x a s u l p h o p l a t i n a t e , 16. 396 
d i t h i o n a t e , 10 . 593 
d i v a n a d y l p e n t a f l u o r i d e , 9 . 8Ol 
d o d e c a b o r a t e , 5 . 103 
dodecaf luoa luxn ina te , 5 . 3IO 
e n n e a f l u o a l u m i n a t e , 5 . 437 
ennea f luo fe r r a t e , 14 . 8 
o t h o x i d e , 5 . 431 
ferric a l u m , 14 . 349 

d i s u l p h a t e , 14 . 349 
p e n t a c h l o r i d e , 14 . 105 

fe r rous s e l e n a t e , 10 . 882 
s u l p h a t e , 14. 300 
s u l p h i t e , 10 . 312 

n u o c h r o z n a t e , 11 . 365 
fluoride m o n o h y d r a t e d , 5 . 430 
f luosi l icate , 6. 954 
gall ic a l u m , 5 . 467 
ga l l i um d i s u l p h a t e , 5 . 467 
h e p t a b r o m o a l u m i n a t e , 5 . 457 
h e p t a c h l o r o a l u m i n a t e , 5 . 442 
h e p t a d e c a f i u o t r i z i r c o n a t e , 7 . 142 
h e p t a f i u o d i a n t i m o n i t e , 9 . 466 
h e p t a f l u o t e t r o x y d i t u n g s t a t e , 11 . 840 
h e p t a f l u o z i r c o n a t e , 7 . 142 
h e p t a n i t r i t o b i s m u t h i t e , 8. 499 
h e p t a s u l p h a t o s u l p h a t o , 5 . 466 
h e x a b o r a t e , 5 . 103 
h e x a c h l o r o t h a i l a t e , 5 . 449 
h e x a h y d r o x y p l a t i n a t e , 16. 246 
h y d r o a r s e n a t e , 9. 187 
h y d r o c a r D o n a t e , 5 . 472 
h y d r o c h r o m a t e , 1 1 . 285 
h y d r o f l u o r i d e , 5 . 437 
h y d r o h y p o p h o s p h a t e , 8. 938 
h y d r o p h o s p h a t e , 6. 478 
h y d r o p h o s p h i t e , 8. 917 
h y d r o s e l e n a t e , 10. 870 
h y d r o s e l e n i t e , 10. 83O 
h y d r o s u l p h a t e , 5 . 467 

* h y d r o s u l p h i t e , 10 . 3Ol 
h y d r o x i d e , 5 . 43O, 4 3 1 

co l lo ida l , 6 . 431 
h y d r o x y d i s u l p h a t e , 16 . 786 
h y d r o x y d i t h i o n a t e , 10 . 594 
h y d r o x y p e n t a c h l o r o p l a t i n a t e , 16 . 3 3 5 
h y p o p h o s p h a t e , 8 . 938 
h y p o p h o s p h i t e , 8. 886 
i o d a t e , 2 . 355 
iod ide , 5 . 4 6 8 
i r i d i u m d isulphate , 16. 7 8 5 , 788 



Thal lous l a n t h a n u m nitrate , 5. 671 
lead nickel nitrite, 8. 512 

nitrite, 8. 5OO 
sulphide, 7. 797 

l i th ium dithionates , 10. 594 
magnes ium carbonate , 5. 472 

chloride, 5 . 441 
orthophosphate , 5 . 478 
se lenate , 10. 871 
sulphate , 5. 467 

manganate , 12 . 289 
manganic a l u m , 12. 430 

pentachloride, 12 . 379 
pentanuoride , 12 . 346 
tetrasulphate , 12 . 43O 

tetracos ihydrate , 12. 430 
manganos ic tridecanuoride, 12 . 346 
manganous disulphate , 12 . 424 
hexahydrate , 12 . 424 

se lenate , 10. 879 
sulphite , 10. 311 

mercuric bromide, 5. 451 
chloride, 5. 442 
dibromonitrate , 5. 476 
dichloronitrate, 5. 476 
iodide, 5. 459 
nitrate , 5 . 476 

mercurous nitrate , 5. 476 
metaborate , 5. 103 

• metachloroant imonate , 9. 491 
metant intonate , 9. 457 

• metaphosphate , 5. 479 
m e t a p l u m b a t e , 7. 7Ol 
metasulpharseni te , 9. 297 
m e t a t u n g s t a t e , 11 . 826 
m o l y b d a t e , 11 . 563 
m o l y b d e n u m oxypentaf luomolybdate , 

11 . 611 
nickel nitrite , 8. 512 

ni tr i tobismuthi te , 8. 513 
se lenate , 10. 889 
sulphi te , 10 . 319 

nickelonitrite , 8. 512 
nickelous disulphate , 15. 476 
ni trate , 5 . 472 
nitride, 8. 114 
nitrite , 8. 496 
nitrosyl chloride, 8. 617 
octoborate , 5. 103 
orthoarsenate , 9. 187 
orthophosphate , 5 . 477 
orthosulpharsenate , 9. 321 
orthosulpharsenite , 9. 297 
osmiarnate, 15 . 728 
ox ide , 5 . 43O, 431 
paramolybdate , 11 . 587 
paratungs ta te , 1 1 . 819 
pentaborate , 5 . 103 
pentabromobi smuth i t e , 9. 673 
pentachloroant imoni te , 9 . 482 
pentachloroferrate , 14 . 105 
pentach lorohypoant imonate , 9 . 4 8 5 
pentaohloropicnoiridate , 15 . 768 
pentachloroplumbite , 7. 632 
pentachloropyridinoir idate , 16 . 768 
pentachloropjrridinoperiridite, 15 . 766 
pentachlorostanni te , 7. 4 3 4 
pentaf luovanadi te , 9. 797 
pentaf luozirconate , 7. 142 
pentahydroxych lorop la t inate , 16 . 333 
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Thal lous pentaiodide , 5 . 461 
penta iodobismuthi te , 9. 677 
pentasulphocuprate , 5. 463 
perborate, 5. 120 
perchlorate, 2 . 402 
periodate, 2 . 415 
permanganate , 12. 336 
permolybdate , 11 . 608 
perrhenate, 12 . 477 
perselenate, 10 . 852 
£>ersulphate, 10. 48O 
phosphatodecamolybdate , 11 . 665 

• phosphatohexa tungs ta te , 1 1 . 873 
plat inic cos i tungstate , 1 1 . 803 
plat inosic sulphate , 16. 403 
p la t inum m o l y b d a t e , 11 . 576 
potass ium chromate , 11 . 286 

d i th ionates , 10. 594 
pyrophosphate , 5 . 478 

d ihydrated , 5. 479 
pyrosulpharsenite , 9. 297 
pyrosulphate , 10. 447 
rhenium bromide, 12. 480 

chloride, 12. 48O 
rhodium a lum, 15. 588 

disulphate , 15. 588 
selenatoalurainate , 6O. 871 
se lenatoohromate , 10 . 876 
selenide, 10 . 782 
selonite, 10. 830 
s i l icate, 6. 826 
s i l i cododecamolybdate , 6. 871 
s i lver sulphide. 5. 463 
sod ium dithionates , 10. 594 

pentathiosulphate , 10. 549 
tr i thiosulphate , 10. 549 

s tront ium chloride, 5. 441 
di th ionates , 10. 594 

sulphate , 5. 465 
sulphatodi thionate , 10. 594-
sulphatoperiridite , 15. 784 
sulphatothal late , 5. 468 
sulphide, 5. 462 

colloidal, 5. 462 
sulphite , 10. 3Ol 
su lphoant imoni te , 9. 543 
sulphoperrhenate , 12. 48O 
sulphorthostannate , 7. 476 
tel lurate, 11 . 96 
tetraborate , 5. 102 

— tetrabromoaluminate , 5. 457 
tetrabromodichloro thai late . 5. 456 
tetretchloroaluminate, 5. 442 
tetrachlorobispyridinoperiridite, 15. 

766 
-—— tetrachlorothal late , 5. 449 

te tranuoant imoni te , 9. 466 
te traf luodioxyt imgstate , 11 . 84O 
tetraf luohypovanadate , 9. 798 
tetraf luovanadite , 9. 797 
tetrahydroxydichloroplat inate , 16. 335 
te tramminopotass ioamide , 8. 262 
tetranitr i todiamminocobalt iate , 8. 5IO 
tetranitr i toplat inite , 8. 521 
thal l i sulphate , 5. 468 
th iophosphate , 8. 1065 
thiosulphate , 10. 549 
thorium nitrate , 7. 251 
tr iamminobromide, 5. 451 
triamminochloride, 5. 441 
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Thal lous triamminoiodide, 5. 459 
tribromoplumbite, 7. 753 
tribromotrich.lorothalla.te, 5. 455 
trichloroplumbite, 7. 732 
trichlorostannite, 7. 434 
tr ichromats , 11. 351 
trif luodioxytungstate, 11 . 840 
trihydronitrate, 5. 475 
triiodide, 5. 461 
tri iodoplumbito, 7. 778 
trioxysulphoperrhonate, 12. 480 
trisulphocuprate, 5. 463 
tr i terohexavanadate , 9. 775 
tungstate , 11 . 789 
tungsten enneachloride, 11 . 842 
uranate, 12. 64 
uranyl disulphate, 12. HO 

sulphate , 12. 17 
tri carbonate, 12 . 116 
trinitrate, 12. 127 

vanadyl oxychloride, 5. 432 
zinc chloride, 5. 441 

selenate , 10. 871 
sulphate , 5. 467 
sulphite , 10. 302 

zirconium enneasulphate , 7. 160 
pentasulphate , 7. 16O 
tetrasulphate , 7. 16O 

Tharandite , 4. 371 
Thaumasi te , 6. 365 
Theamedes , 6. 74O 
Theophrast i te , 15. 447 
Thermit , 5. 218 
Thermite reactions, 5. 218 
Thenardite , 2. 430, 661 
Thenard's blue, 5. 298 ; 14. 519 
Theophrast i te , 9. 696 
Theophrastus , 1. 36 
Theories , 1. 72 
Theory, 1. 13 
Thermal analys is , 1. 578 

and electrical enerejy : relation, 1. 1036 
conduct iv i ty , 8. 52 

and i somorphism, 1. 658 
Thermisil id, IS . 559 
Thermochemical constant , 1. 710 
Thermochemistry, 1. 697, 698, 711 

oxychlorine acids , 2 . 379 
Thermodynamic potent ia l , 1. 727 
Thermodynamics , 1. 711 

first law, 1. 693, 694 
second law, 1. 713 

Thermonatrite , 2 . 751 
Thermoneutral i ty , Hess* law, 1. 1008 
Thermoneutralitz , H e s s ' law, 1. 1007 
Thermophyll i te , 6. 422 
Thilorier's freezing mixture , 6. 32 
Thio-compound, 6. 119 

salts , see Sulpho-salts 
Thiocarbamates , 6. 132 
Thiocarbamic acids, 6. 132, 133 
Thiocarbamide, 15. 576 
Thiocarbonates , 6. 119 
Thiocarbonic acid, 6. 119, 120 
a-thiocarbonic acid, 6. 119 
0-thiocarbonic acid, 6. 119 
Thiocarbonyl chloride, 6. 91 

tetrachloride, 6- 92, 110 
••" ' thiochloride, 6. 93 
Tb iocyanatopentammines , 1 1 . 404 

INDEX 
Thiodi imide, 8. 25O 
Thiogen process sulphur, 10 . 17 
Thiohypophosphates , 8. 1063 
Thio l -compounds , 6. 119 
Thiolcarbonic acid, 6. 119 
Thiolthioncarbonic acid, 6. 119 
Thiometaphosphoryl bromide, 8 . 1078 
Thion-eompounds , 6. 119 
Thioncarbonic acid, 6. 119 
Thionamide , 8. 629 
Thionyl , 10. 655 

amide , 8. 660 
bromide, 10 . 662 
chloride, 10. 656 
chlorobromide, 10 . 664 
fluoride, 10. 655 
hal ides, 10. 655 
hemipentamminofluoride, IO. 656 
heptamminofluoride, IO. 656 
iodide, 10. 664 
ox ide , 10 . 184 

Thioorthophosphates , 8. 1064 
Thiopermonosulphuric acid , 10. 604 
Thiophosgene , 6. 92 
Thiophosphates , 8. 1061 
Thiophosphites , 8. 1062 
Thiophosphoric acids , 8. 1061 
Thiophosphorous acid, 8. 1062 
Thiophosphoryl amide , 8. 725 

bromide, 8. 1076 
hydrated , 8. 1077 

chloride, 8. 1074 
chlorodibromide, 8. 1078 
diamidochloride, 8. 707, 1075 
diamidonuoride, 8. 707, 1073 
dichlorobromide, 8. 1078 
fluoride, 8. 1071 
hal ides , 8. 1071 
hydrosulphodibromide, 8 . 1076 
nitrile, 8. 726 

Thiopyrophosphoric acid , 8. 1062 
Thiopyrophosphorous acid, 8. 1062 
Thiopyrophosphoryl hexabromide , 8 . 1077 

tetrabromide, 8. 1077 
Thiorsauite , 6. 693 
Thioschwefelsaure, 10. 485 
Thiosesquicarbonic acid, 6. 114 
Thios tannates , 7. 473 
Thiosulphates , 10. 514 

const i tut ion , 10. 507 
Thiosulphuric acid , 10. 485 
Thiotriazyl bromide, 8. 632 
Thiotri thiazyl , 8. 631 

chloride, 8 . 631 
hydrosulphate , 8. 631 
iodide, 8. 632 
ni trate , 8. 631 
th iocyanate , 8. 632 

Thioz incate , see Sulphozincate 
Thiozone , 10 . 36 
Thiozomides , 10 . 36 
Th ixo tropy , 18. 852 
Thomai t e , 14 . 355 
T h o m a s A q u i n a s , 1 . 4 6 

Oilchrist s tee l , 12 . 652 
Thomas i t e , 8. 903 ; 6. 835 
T h o m p s o n , sett K e l v i n 
Thomseno l i t e , 2 . 1 ; 8 . 623 ; 5 . 154, 303 , 3 0 9 
Thomsoni te , 6 . 575» 709 

h y d ro , 6. 711 

tribromotrich.lorothalla.te
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T h o m s o n i t e l i m e , 6. 7IO 
p o t a s h , 6 . 711 
s i lver , 6 . 6 8 3 , 711 
s o d a , 6 . 71O, 711 

T h o m s o n ' s h y p o t h e s i s v a l e n c y , 4 . 183 
T h o n e r d e , 5 . 15O 
T h o n i c h t e E r d e , 5 . 150 
T h o r a n , 14 . 542 
T h o r i a , 5 . 5Ol ; 7 . 22O 

e x t r a c t i o n , 7 . 178 
pur i f i ca t ion , 7 . 181 
r e m o v a l r a r e e a r t h s , 5 . 546 

T h o r i a n i t e , 7 . IOO, 176, 185, 896 ; 12 . 5 
T h o r i c a c i d , 7 . 224 
T h o r i d o d e c a m o l y b d a t e s , 1 1 . 601 
T h o r i n e , 6 . 5Ol , 527 
T h o r i t e , 5 . 53O ; 7 . 175, 185 ; 1 2 . 6 

X - r a d i o g r a m , 1. 642 
T h o r i u m , 7 . 194 

A , 7 . 194 
a c t i v e d e p o s i t , 7. 194 
a m a l g a m , 7 . 208 
a m i d e , 8. 266 
amra inoch lo r ideg , 7 . 233 
a m m o n i u m c a r b o n a t e , 7 . 249 

d o d e e a e h l o r i d e , 7 . 234 
f luor ide , 7 . 227 
h e x a c h l o r i d e , 7 . 234 
h e x a n i t r a t e , 7 . 251 

— h e x a s u l p h a t e , 7 . 246 
h y d r o n i t r a t e , 7 . 251 
p e n t a o h l o r i d e , 7 . 235 
p e n t a n i t r a t e , 7 . 25O 

d i h y d r a t e , 7 . 251 
p e n t a h y d r a t e , 7 . 25O 

p e n t a s u l p h a t e , 7 . 246 
t o t r a s u l p h a t e , 7 . 245 
t r i s u l p h a t e , 7 . 245 

a r s e n i d e , 9. 69 
a t o m i c d i s i n t e g r a t i o n , 7 . 211 

n u m b e r , 7 . 211 
w e i g h t , 7 . 2IO 

— B , 7 . 194 
~ h y d r i d e , 7 . 196 
— b a r i u m o r t h o p h o s p h a t e , 7 . 252 
— b o r i d e , 5 . 28 
— b r o m a t e , 2 . 357 
— b r o m i d e . 7 . 236 
— b r o m o p h o s p h a t e , 7 . 252 
— C, 7 . 196 

h v d r i d e , 7 . 196 
C 8 , 7 . 196 
caesium f luor ide , 7 . 228 

h e x a c h l o r i d e , 7 . 235 
d o d e c a h y d r a t e , 7 . 236 
h e n a h y d r a t e , 7 . 235 
o c t o h y d r a t e , 7 . 2 3 5 

h e x a n i t r a t e , 7 . 2 5 1 
n i t r a t e , 7 . 251 
o c t o c h l o r i d e , 7 . 235 
t r i s u l p h a t e , 7 . 247 

c a r b i d e , 5 . 885 
c a r b o n a t e , 7 . 248 
c e r i u m s u l p h a t e , 7 . 247 
c h l o r a t e , 2 . 357 
c h l o r i d e , 7. 2 2 8 

dodecahydrated , 7 . 2 3 0 
oc tohydrated , 7. 23O 

ohlorophosphate , 7. 262 
ohloroplat inate , 16 . 330 

T h o r i u m c h l o r o p l a t i n i t e , 16 . 284 
c h r o m a t e , 1 1 . 289 

m o n o h y d r a t e , 1 1 . 289 
t r i h y d r a t e , 1 1 . 289 
o c t o h y d r a t e , 1 1 . 289 

c h r o m a t o b i s c h r o m a t e , 1 1 . 290 
c o b a l t o u s n i t r a t e , 14 . 828 
col loidal , 7 . 204 
c o l u m b a t e , 9. 867 
c u p r o u s d i t h i o s u l p h a t e , 10 . 55O 
r>, 7 . 196 
d e c a h y d r o e n n e a s e l e n i t e , 10 . 832 
d i h y d r o a r s e n a t e , 9 . 188 
d i h y d r o p e n t a s u l p h a t e , 7 . 245 
d i h y d r o p e r o x i d e , 7 . 225 
d i h y d r o t r i s u l p h a t e , 7 . 245 
d i h y d r o x y c h r o m a t e , 1 1 . 289 
d i h y d r o x y d i b r o m i d e , 7 . 238 

h e n a h y d r a t e , 7. 238 
t e t r a h y d r a t e , 7 . 238 

d i h y d r o x y d i c h l o r i d e , 7 . 232 
o c t o h y d r a t e d , 7 . 232 
p e n t a h y d r a t e d , 7 . 232 
t e t r a h y d r a t e d , 7 . 232 

d i h y d r o x y f l u o s i l i c a t e , 6 . 955 
d i h y d r o x y t r i s u l p h i t o , 10 . 303 
d i i m i d e , 7 . 234 
d i o x i d e , 7. 22O 
d i p o t a s s i u m o r t h o p h o s p h a t e , 7 . 253 
dis i l ic ide , 6. 187 
d i s o d i u m o r t h o p h o s p h a t e , 7 . 253 
d i t h i o n a t e , 10 . 594 
d o d e c a m m i n o c h l o r i d e , 7 . 234 
E , 7 . 200 
e m a n a t i o n , 7. 192, 889 
f e r r a t e , 1 3 . 936 
fluoride, 7. 227 

t e t r a h y d r a t e d , 7 . 227 
h a f n i u m z i r c o n i u m o r t h o s i l i c a t o , 7 . 167 
h e m i h e p t o x i d e , 7 . 225 
h e x a b o r i d e , 5 . 28 
h e x a h y d r o h e p t a s e l e n i t e , 10 . 832 
h e x a h y d r o p e n t a s e l e n i t e , 10 . 832 
h e x a m m i n o c h l o r i d e , 7 . 234 
h i s t o r y , 7 . 174 
h y d r i d e , 7 . 207 
h y d r o a r s e n a t e , 9 . 188 
h y d r o c a r b o n a t e , 7 . 249 
h y d r o n i t r a t e , 7 . 250 
h y d r o p h o s p h a t e , 7 . 253 

— — h y d r o s u l p h i t e , 10 . 303 
h y d r o v a n a d a t e , 9 . 776 
h y d r o x i d e , 7 . 222 

col lo idal , 7 . 224 
h y d r o x y h y d r o c h l o r i d e s , 7. 233 
h y d r o x y t r i b r o m i d e , 7 . 237 
h y d r o x y t r i ch lo r ide , 7 . 232 

h e n a h y d r a t e d , 7 . 232 
h e p t a h y d r a t e d , 7 . 232 
m o n o h y d r a t e d , 7 . 232 

h y d r o x y t r i h y p o p h o s p h i t e , 8. 886 
h y d r o x y t r i i o d i d e , 7 . 238 

d e c a h y d r a t e , 7 . 238 
h y p o p h o s p h a t e , 8. 939 
h y p o p h o s p h i t e , 8 . 886 
i m i d e , 8. 266 
i n d i v i d u a l i t y of, 7 . 209 
i o d a t e , 2 . 354 , 357 
iod ide , 7 . 238 
i so topes , 7 . 211 
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T h o r i u m l e a d , 7 . 20O 
l i t h i u m h e x a c h l o r i d e , 7. 235 

h y d r o x y t r i c h l o r i d e , 7 . 232 
n i t r a t e , 7 . 251 
o x y c h l o r i d e , 7 . 232 
p e n t a c h l o r i d e , 7 . 235 
s u l p h a t e , 7 . 246 

m a g n e s i u m h e x a n i t r a t e , 7 . 251 
m a n g a n o u s n i t r a t e , 12 . 446 
m e r c u r i c oc to iod ide , 7 . 239 

t e t r a d e c a i o d i d e , 7. 238 
m e t a c a r b o n a t e , 7. 248 
m e t a h y d r o x i d e , 7- 224 
m e t a n i t r a t e , 7. 250 

m e t a n i t r i d e , 8. 122 
m e t a o x y c h l o r i d e , 7 . 232 
m e t a o x y s u l p h a t e , 7 . 244 
m e t a p h o s p h a t e , 7. 253 
m e t a v a n a d a t e , 9. 776 
m e t o x i d e , 7. 223 

h y d r o c h l o r i d e s of, 7 . 233 
m o l y b d a t e , 1 1 . 565 
m o n o h y d r o p e r o x i d e , 7 . 225 
m o n o x i d e , 7 . 220 
n icke l a l loy , 15 . 232 

n i t r a t e , 15 . 492 
n i t r a t e , 7 . 249 

d o d e c a h y d r a t e , 7 . 249 
h e x a h y d r a t e , 7 . 25O 
p e n t a h y d r a t e , 7 . 250 
t e t r a h y d r a t e , 7 . 25O 

n i t r a t e s , 8. 497 
n i t r i d e , 8. 122 
occu r r ence , 7. 174 
o c t a m m i n o c h l o r i d e , 7. 234 
o c t o b o r a t e , 5 . 104 
o c t o d e c a m m i n o c h l o r i d e , 7 . 234 
ox ide , 7 . 220 

col loidal , 7 . 224 
o x y c a r b o n a t e , 7. 248 
o x y c h l o r i d e , 7 . 231 
o x y d i b r o m i d e , 7 . 237 
oxyf luor ide , 7 . 227 
o x y h e p t a s u l p h a t e , 7. 244 
o x y n i t r a t e , 7 . 250 
o x y s u l p h a t e , 7. 244 
o x y s u l p h i d e , 7. 24O 
p e n t a t r i t a o x i d e , 7 . 220 
p e r c h l o r a t e , 2 . 402 
p e r i o d a t e , 2 . 416 
p e r o x i d e , 7. 220, 225 
p e r o x y c h l o r i d e , 7. 232 
p e r o x y s u l p h a t e , 7. 244 
p h o s p h a t e , 7 . 252 
p h o s p h i d e , 8. 847 
p h o s p h i t e , 8. 917 
p o t a s s i u m b r o m i d e , 7. 238 

enneach lo r ido , 7 . 235 
enneaf luor ide , 7. 227 
h e n a s u l p h a t e , 7 . 247 
h e x a c h l o r i d e , 7 . 235 
hexaf luor ide , 7 . 228 
h e x a n i t r a t e , 7 . 251 
h e x a s u l p h a t e , 7 . 247 
h y d r o x y ch lor ide , 7 . 232 
h y d r o x y s u l p h i t e , 10 . 303 
o r t h o p h o s p h a t e , 7 . 252 
p e n t a c a r b o n a t e , 7 .-249 
p e n t a c h l o r i d e , 7 . 235 

L pen t a f luo r ide , 7 . 228 

T h o r i u m p o t a s s i u m p e n t a n i t r a t e , 7 . 251 
p h o s p h a t e , 7 . 253 
t e t r a s u l p h a t e , 7 . 246 
t r i h y d r o d e o a n i t r a t e , 7 . 251 
t r i s u l p h a t e , 7 . 247 

p r e p a r a t i o n , 7 . 203 
p r o p e r t i e s , chemica l , 7 . 207 

p h y s i c a l , 7 . 205 
p y r o p h o s p h a t e , 7 . 253 
p y r o v a n a d a t e , 9. 776 
r a d i o c a c t i v i t y , 7 . 184 
r u b i d i u m h e x a c h l o r i d e , 7 . 235 

e n n e a h y d r a t e , 7 . 235 
h e x a n i t r a t e , 7 . 251 
oc toch lo r ide , 7 . 235 
p e n t a f l u o r i d e , 7. 228 
t r i s u l p h a t e , 7 . 247 

s e l e n a t e e n n e a h y d r a t e d , 10 . 873 
o c t o h y d r a t e , 10 . 873 

se l en ide , 10 . 784 
se len i t e , 10 . 832 

m o n o h y d r a t e , 10 . 832 
o c t a h y d r a t e , 10. 832 

s i l i ca tes , 6 . 859 
s i l i c o d o d e c a t u n g s t a t e , 6 . 88O 
s i lve r n i t r a t e , 7 . 251 
s o d i u m fluoride, 7 . 227 

h e x a c h l o r i d e , 7 . 235 
h y d r o x y s u l p h i t e , 10. 303 
h y d r o x y t r i c h l o r i d e , 7 . 232 
m e t a p h o s p h a t e , 7 . 2 5 3 
o r t h o p h o s p h a t e , 7 . 252 
p e n t a c h l o r i d e , 7 . 235 
p e n t a n i t r a t e , 7 . 251 
p y r o p h o s p h a t e , 7 . 253 
t r i s u l p h a t e , 7 . 246 

d o d e c a h y d r a t e , 7 . 246 
t e t r a h y d r a t e , 7 . 246 

t u n g s t a t e , 1 1 . 792 
so lub i l i t y of h y d r o g e n , 1. 307 
s t a n n i c t e t r a s u l p h a t e , 7 . 247 
s t r o n t i u m o r t h o p h o s p h a t e , 7 . 252 
s u l p h a t e , 7 . 24O 

d i h y d r a t e d , 7 . 243 
e n n e a h y d r a t e d , 7 . 241 
h e m i e n n e a h y d r a t e d , 7 . 242 
h e x a h y d r a t e d , 7* 242 
o c t o h y d r a t e d , 7 . 242 
t e t r a h y d r a t e d , 7 . 243 
t r i h y d r a t e d , 7 . 243 

s u l p h a t o m e t a p h o s p h a t e , 7 . 253 
s u l p h a t o p e r i r i d i t e , 1 5 . 784 
s u l p h a t o s t a n n a t e , 7 . 479 
s u l p h i d e , 7 . 239 
s u l p h i t e , 10 . 303 
t e l l u r a t e , 1 1 . 96 
t e l l u r i t e , 1 1 . 81 
t e t r a b r o m i d e , 7 . 236 

d e c a h y d r a t e , 7. 237 
d o d e c a h y d r a t e , 7. 237 
heptahydrate , 7. 237 
o c t o h y d r a t e , 7. 237 

t e t r a c h l o r i d e d i h y d r a t e d , 7 . 2 3 1 
e n n e a h y d r a t e d , 7. 231 
h e p t a h y d r a t e d , 7. 2 3 1 
t e t r a h y d r a t e d , 7. 2 3 1 

t e t r a h y d r o p e r o x i d e , 7. 2 2 5 
t e t r a i o d i d e , 7 . 238 

d e c a h y d r a t e , 7 . 238 
t e t r a m i d e , 7 . £34 
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T h o r i u m t e t r a m m i n o c h l o r i d e , 7. 234 
t e t r o x y d i s u l p h i d e , 7 . 24O 
t h a l l i u m c a r b o n a t e , 7- 249 

e n n e a s u l p h a t e , 7 . 247 
n i t r a t e , 7 . 251 
t r i s u l p h a t e , 7 . 247 

t e t r a h y d r a t e , 7 . 247 
t r i h y d r a t e , 7 . 247 

t h i o s u l p h a t e , 10. 55O 
t r i a l u m i n i d e , 7 . 208 
t r i a m m i n o b r o m i d e , 7 . 238 
t r i d e c a o x y c a r b o n a t e , 7 . 248 
t r i o x i d e , 7. 225 

< t r i o x y c a r b o n a t e , 7 . 248 
t r i t e r o h e x a v a n a d a t e , 9. 776 
t u n g s t a t e , 1 1 . 792 
t u n g s t e n b r o n z e s , 1 1 . 752 
u r a n y l s i l i ca te , 6. 883 
v a l e n c y , 7 . 209 
X , 7. 190 
y t t r i u m m e l a t i t a n a t e , 7 . 59 
z inc h e x a n i t r a t e , 7 . 251 

T h o r o g u r a m i t e , 5 . 515 ; 6 . 883 ; 7 . 185 ; 
5 , 52 

T h o r o n , 7 . 192, 889 
T h o r o t u n g s t i t e , 1 1 . 753 
T h o r s u b s t a n z , 6 . 473 
T h o r t v e i t i t e , 5 . 481 ; 6 . 859 
T h o r y l ch lo r ide , 7 . 231 

s u l p h i d e , 7 . 24O 
T h r a u l i t e , 6. 908 ; 12 . 531 
T h r o m b o l i t e , 3 . 288 ; 9. 432 
T h u c h o l i t e , 12 . 6 
T h u l i a , 5 . 702 

i so l a t ion , 5 . 698 
T h u l i t e , 6. 719 
Thxi l ium, 5 . 4 9 8 , 696 

a t o m i c n u m b e r , 5 . 700 
w e i g h t , 5 . 699 

b r o m a t e , 2 . 354 
• c a r b o n a t e , 5 . 704 

ch lo r ide , 5 . 703 
h y d r o x i d e , 5 . 703 
i so la t ion , 5 . 554 
n i t r a t e , 5 . 704 
o c c u r r e n c e , 5 . 696 
o x i d e , 5 . 702 
p r o p e r t i e s , 5 . 698 
so lub i l i t y of h y d r o g e n , 1. 307 
s u l p h a t e , 5 . 704 

T h u m e r s t e i n , 6. 911 
T h u m i t e , 6 . 911 
T h u r i n g i t e , 6 . 623 ; 12 . 531 
T i c o , 1 5 . 257 
Tiege l f iusss tah l , 1 2 . 711 
T i e m a n n i t e , 4 . 697 ; 10 . 694 , 779 
T i e r s - a r g e n t , 5 . 2 3 3 
T ige re rz , 7 . 782 
T i g e r ' s e y e , 6. 913 
T i l a s i t e , 9 . 5 , 258 
T i l e o r e , 3 . 117 
T i l k e r o d i t e , 10 . 787 ; 14 . 424 
T i n , 7 . 276 , 277 

a l l o y s , 7 . 3 4 4 ; 12 . 2 1 6 
a n a l y s e s , 7 . 292 
a n a l y t i c a l r e a c t i o n s , 7 . 336 
a n t i m o n i d e , 7 . 332 
a n t i m o n i t e , 9 . 432 
a r s e n i d e , 7 . 331 
a s h , 7 . 394 

T i n a t o m i c n u m b e r , 7 . 34O 
w e i g h t , 7 . 339 

a z i d e , 8. 352 
b a r i u m a l loys , 7 . 372 
b i s m u t h a l loys , 9 . 639 
b i s m u t h i d e , 7 . 3 3 * ; 9. 639 
b l a c k , 7 . 287 
b lock , 7 . 289 
b o r i d e , 5 . 28 
b r a s s , 4 . 67O 
b u t t e r of, 7 . 424 , 436 
c a d m i u m a l loys , 7 . 376 
ca lc i t e , 5 . 93 
c a l c i u m a l l oys , 7 . 372 
c a r b i d e , 5 . 885 
c a r b o n a t e , 7 . 48O 
ch lo ro fo rm, 7. 437 
c h r o m e p i n k , 7. 421 
c h r o m i u m a l loys , 1 1 . 172 
c o b a l t a l loy , 14. 536 
col loidal , 7 . 292 
c o n c e n t r a t e s , 7. 286 
c o p p e r a l l oys , see C o p p e r - t i n 

l ead- i ron a l loys , 1 3 . 579 
n icke l a l l oys , 15- 234 

s i l icon a l loys , 1 5 . 235 
c u p r i d e , 7 . 351 
d i a n t i m o n i d e , 7 . 334 
d i h y d r i d e , 7 . 325 
d i m a n g a n e s i d e , 12 . 216 
d i o x i d e , 7 . 386, 394 
d i p h o s p h i d e , 8. 849 
d i p h o s p h o h e x a c h l o r i d e , 7. 445 
d i se len ide , 10 . 785 

d i s i n t e g r a t i o n a t o m s , 7. 340 
d i t e l l u r ide , 1 1 . 56 
d i t r i t a n t i m o n i d e , 7 . 333 ; 9. 409 
d i t r i t a p h o s p h i d e , 8. 848 
d i t r i t a r s e n i d e , 7. 331 ; 9. 68 
e lec t r ic s m e l t i n g , 7 . 289 
e lec t ron ic s t r u c t u r e , 7 . 299 
e x t r a c t i o n , 7 . 286 , 29O 
filaments, 7 . 292 
f loat , 7 . 394 
flowers of, 7 . 394 
fluorides, 7 . 422 
g r a i n , 7 . 289 
G r e y , 7 . 3OO 
go ld a l l oys , 7. 368 
h e m i p h o s p h i d e , 8. 848 
h e m i t r i a r s e n i d e , 7. 331 ; 9. 68 
h e m i t r i o x i d e , 7 . 386 , 392 
h e x i t a r s e n i d e , 7 . 33 ; 9. 68 
h e x o x y t e t r a c h l o r i d e , 7 . 443 
h i s t o r y , 7 . 278 
h y d r i d e , 7 . 324 
h y d r o x y t r i c h l o r i d e , 7 . 442 
h y p o n i t r i t e , 8. 416 
h y p o p h o s p h i t e s , 8. 886 
I n d i a n , 4 . 403 
i n d i u m a l loys , 7 . 384 
i r i d i u m a l loy , 15 . 75O 

—-— i ron a l loys , 1 3 . 576 
b i s m u t h a l loys , 1 3 . 579 
n i cke l - coppe r a l loys , 15 . 314 

i so topes , 7 . 340 
l e a d a l loys , 7. 020 

colloidal , 7 . 627 
l i q u a t i o n , 7 . 289 
lode , 7. 286 
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T i n m a n g a n e s i d e , 12. 216 
m e r c u r y a l loys , 7 . 377 

i r o n a l loys , 18 . 579 
me ta l l i c p r e c i p i t a t i o n , 7 . 338 
m o l y b d e n u m a l loys , 1 1 . 523 

n icke l a l loys , 15 . 248 
m o n a m i d o d i p h o s p h a t e , 8. 7IO 
m o n a n t i m o n i d e , 9 . 409 
m o n o a r s e n i d e , 7 . 331 ; 9. 68 
monose len ide , 10 . 784 
m o n o t e l l u r i d e , 1 1 . 55 
monoxide, 7« 386 
nicke l a l loys , 1 5 . 232 

a l u m i n i u m a l loys , 15 . 235 
c h r o m i u m - c o p p e r a l l oys , 15 . J245 
l ead-z inc -copper a l l oys , 1 5 . 

n i t r a t e s , 7 . 480 
n i t r i d e , 8. 122 
n i t r i t e , 8. 497 
occu r r ence , 7 . 280 
o re , 7 . 394 

n e e d l e , 7. 394 
oxych lo r ide , 7 . 442 
o x y m u r i a t e , 7. 437 
o x y s u l p h i t e , 10. 303 
p a l l a d i u m al loy, 15 . 649 
p e n t a p h o s p h i d e , 8. 849 
p e r o x i d e , 7 . 386 
p e s t , 7- 300 
p h o s p h a t e s , 7 . 481 
p h o s p h a t o s i l i c a t e , 6. 835 
p h o s p h i d e s , 8. 847 
phys io logica l a c t i o n , 7 . 336 
p l a t i n a t e s , 16. 248 
p l a t i n u m a l loy , 16 . 211 

a m a l g a m , 16. 213 
i r i d i u m - r h o d i u m a l loy , 16 . : 
m e r c u r y a l loy , 16 . 213 
nickel -s i lver a l loy , 16 . 22O 

p l u m b i t e , 7 . 669 
po l ing , 7 . 289 
p r e p a r a t i o n p u r e , 7 . 293 
p r o p e r t i e s , chemica l , 7 . 323 

phys ica l , 7 . 295 
pur i f i ca t ion , 7 . 286 
p y r i t e s , 7 . 283 , 475 , 897 
r e c o v e r y f rom s c r a p s , 7 . 291 
reef, 7 . 286 
refined, 7 . 289 
refining, 7 . 289 

e lec t r ica l , 7 . 289 
r h o d i u m a l loy , 1 5 . 565 
r u t h e n i u m a l loys , 15 . 51O 
sesqu iox ide , 7- 386 , 392 

h y d r a t e d , 7 . 392 
sesqu i su lph ide , 7 . 465 , 468 

h y d r a t e d , 7 . 468 
si l icide, 6. 187 
silicon octof iuoride, 7 . 422 
s i lver a l loys , 7. 368 
s l ip b a n d s , 7. 297 
so lubi l i ty of h y d r o g e n , 1. 306 
s p a r a b l e , 7 . 394 
s t o n e , 7 . 394 
s t r a i n d isease , 7 . 302 
s t r e a m , 7. 394 
s t r o n t i u m a l loys , 7 . 372 
s u l p h a t e s , 7 . 477 
su lphoch lo r ide s , 7 . 472 

'• t e t r a c h l o r i d e , 7 . 436 

T i n t e t r a m a n g a n e s i d e , 1 2 . 216 
t e t r a t r i t a r s e n i d e , 7 . 331 
t e t r i t a t r i a r s e n i d e , 9 . 6 8 
t e t r i t o x i d e , 7 . 392 
t e t r o x i d e , 7 . 386 
t h a l l i u m a l loys , 7 . 384 
t o a d ' s e y e , 7 . 394 
tos s ing , 7 . 289 
t r e e , 7 . 298 , 338 
t r i ch lo r ide , 7 . 424 
t r i p h o s p h i d e , 8 . 849 
t r i t a d i a r s e n i d e , 9. 68 
t r i t a t e t r a r s e n i d e , 9 . 68 
t r i t a t e t r o x i d e , 7. 386 
t r i t e t r i t a p h o s p h i d e , 8 . 848 
t r i t e t r i t a r s e n i d e , 7 . 331 
uses , 7 . 339 
w o o d , 7 . 394 
X - r a d i o g r a m . 1. 642 
z inc a l loys , 7 . 374 
z i r c o n i u m , 7. 117 

a l loys , 7. 385 
T inca l , 5 . 1, 3 
T i n c a r , 5 . 1 
T i n d e r b o x , p n e u m a t i c , 8. 1058 

ore , 7. 491 ; 9. 655 
T i n z e n i t e , 6. 9OO 
Ti ro l i t , 9. 161 
T i ro l i t e , 3 . 896 
T i t a n a m i d e , 7 . 84 
T i t a n a t e , 7 . 54 
T i t a n a t e s , 7. 2 , 5O 
T i t a n e o x y d e , 7 . 30 

chromife re , 7. 31 
s i l iceocalca i re , 6. 84O 

T i t a n e i s e n , 7- 56 
a x o t o m e , 7 . 57 
o x y d e o c t a h e d r a l , 7 . 56 

T i t a n e i s e n s t e i n , 7 . 56 
T i t a n e r z , 7 . 56 
T i t a n i a , see T i t a n i u m d i o x i d e 

ac id , 7 . 27, 31 
a-, 7 . 39 
/S-, 7 . 39 
m e t a - , 7. 4O 
o r t h o - , 7 . 39 

a lcoge l , 7 . 39 
a u g i t e s , 6 . 818 
b a r i u m s u l p h a t e , 7 . 94 
b r o m i d e , 7 . 88 
c a l c i u m s u l p h a t e , 7 . 94 
e t h e r o g e l , 7 . 39 
g lyceroge l , 7 . 39 
i r o n o r e , 12. 531 
n i t r o s y l ch lo r ide , 8 . 617 
n i t r o x y l c h l o r i d e , 8. 646 
p o t a s s i u m s u l p h a t e , 7 . 94 
s a l t s , 7 . 27 
s t r o n t i u m s u l p h a t e , 7 . 94 
s u l p h a t o g e l , 7 . 39 

T i t a n i d o d e c a m o l y b d a t e s , 1 1 . 600 
T i t a n i d o d e c a m o l y b d i c ac id , 1 1 . 6OO 
T i t a n i t e , 6 . 631 ; 6. 840 ; 7 . 1, 3 , 3O 

euco l i t e , 6 . 84O 
euco l i t i c , 5 . 612 
ferro- , 8 . 846 

T i t a n i u m , 7 . 1 
a-, 7 . 16 
0-, 7 . 16 
y-, 7 . 16 
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T i t a n i u m alcoholotetranuoride, 7. 68 
a l loys , 7. 22 
amminoohlorides , 7. 83 
a m m o n i u m carbonate , 7. 96 

chromate , 1 1 . 288 
oxysu lphate , 7. 95 

amorphous , 7. 8 
analyt ica l react ions, 7. 22 
argento- , 7. 2O 
arsenide, 9. 68 
a tomic number , 7. 24 

we ight , 7. 23 
boride, 5 . 27 
bromides , 7. 87 
bromonitr ide, 7. 88 ; 8. 265 
bromotrichloride, 7. 88 
ca lc ium oxysulphide , 7. 91 
carbide, 6. 884 
carbonate , 7. 96 
chlorides, 7. 74 
chloronitride, 7. 84 ; 8. 265 
chlorophosphate , 7. 96 
chronuurn-niclcel-iron a l loys , 15. 828 

s t ee l s , 18. 616 
cobal t a l loys , 14. 536 
cobalt ic hexanuninofluorido, 14. 6IO 
col loidal , 7. 14 
co lumbate , 9 . 866 
cupro- , 7. 12, 18, 24 
cuprosil ico-, 7. 12 
diamminotetraf luoride, 7. 67 
dicbloride, 7. 74 
dichlorodibromide, 7. 88 
difluoride, 7. 66 
d ihydrox ide , 7. 28 
dihydroxydichlorido, 7. 83 
di imide , 8. 265 
di iodide, 7- 89 
dinitrosyl hexachloride, 7. 84 ; 8. 438 
d iox ide , 7. 27, 31 

colloidal, 7. 39 
ex trac t ion , 7. 6 
preparat ion, 7. 32 
properties , chemical , 7. 41 

physical , 7. 33 
diphosphoryldecachloride , 7. 85 ; 8. 

1025 
d i scovery , 7. 1 
dis i l ic ide, 6. 186 
di su lphate , 7. 9 3 

tr ihydrated , 7. 93 
d isulphide , 7. 9O 
d isu lphohydrate , 7. 81 
d i t i tan i te , 7. 28 
e lectronic s tructure , 7. 24 
ferrite, 18 . 924 
ferro-, 7. 11 
ferrocarbo-, 7. 11 
ferrosilico, 7. 11 
ferrous sod ium tr imetas i l i cate , 6. 843 
fluochloxide, 7. 81 
fluorides, 7. 66 
fiuosilicate, 6. 955 
hemis i l ic ide , 6 . 186 
hemitr is i l ic ide , 6 . 186 
hexamminote trach lor ide , 7 . 84 
hydr ide , 7. 18 
h y d r o trichloride, 7. 8O 
hydroxytr ibromide , 7 . 88 
hydroxytr ich lor ide , 7. 83 

T i t a n i u m iodides , 7. 89 
iron a l loys , 18 . 571 
i so topes , 7. 24 
manganese-s i l icon s tee l , 13 . 667 
m a n g a n o - , 7. 12, 24 
m o l y b d a t e , 1 1 . 565 
m o l y b d e n u m - t u n g s t e n a l loys , 1 1 . 744 
mononi tr ide , 8. 118 
monosu lphate , 7. 91 
monosulphide , 7. 9O 
monosulphohydrate , 7. 81 
m o n o x i d e , 7 . 27 
n ickel a l loys , 15. 232 

coba l t a l loys , 15 . 338 
iron a l loys , 15 . 339 

copper a l loys , 15. 232 
hexafluoride, 15 . 4 0 5 
iron a l loys , 15. 315 

n i trate , 7. 96 
nitr ide , 8. 117 
ni tr i tes , 8. 497 
n i trogen hexachlorotetrasulphide , 7. 77 

sulphotetraehloride, 7. 84 
sulphotrichloride, 7. 84 

occurrence, 7. 2 
oc tamminote trabromide , 7. 88 
octamminotetrachlor ide , 7. 84 
oxydichlor ide , 7. 82 
oxyfluoride, 7. 67 
o x y n i t r a t e , 7. 96 
oxytr i su lphate , 7. 93 

d ihydrate , 7. 94 
monohydrate , 7. 94 
pentahydrato , 7. 94 

pent i tahexani tr ide , 8. 118 
pentox ide , 7. 64 
p e n t o x y c h r o m a t e , 11 . 288 
phosphate , 7. 96 
phosphide , 8. 847 
phosphinotetrachloride , 7. 85 ; 8. 816 
phosphi te , 7. 96 ; 8. 917 
phosphoenneachlor ide , 8. 1016 
phosphoric enneachloride, 7. 85 
phosphorous heptachloride , 7. 85 
phosphory l heptachloride, 7. 85 
potass ioamidonitr ide , 8. 265 
po tas s ium carbonate , 7. 96 
preparation, 7. 8 
propert ies , chemical , 7. 18 

phys ica l , 7. 14 
react ions , 9. 852 
se lenide, 10. 784 
se len ium dioxyoctachlor ide , 7. 85 

d ioxyoctochlor ide , 7. 81 ; 10. 910 
sesquichloride, 7. 75 
sesquioxide , 7. 27, 28 
sesquisulphate , 7. 91 
sesquisulphide, 7. 9O 
s i l icate , 6. 839 
sod ium calc ium orthosi l icate, 6. 844 

zirconatosi l icate, 6. 858 
dimesotrisiliVate, (}. 843 
phosphate , 7. 96 
potass ium ferrous orthosil icate, 6. 

843 
so lubi l i ty of hydrogen, 1. 307 
s tee l , 12 . 752 
su lphates , 7. 91 
sulphatotetrachloride, 7. 85 
sulphides , 7. 9O 
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T i t a n i u m sulphochloride, 7. 8 1 , 9O 

sulphoctochloride, 7. 84 ; 10. 647 
sulphodeeachloride, 10. 647 
tellurida, 1 1 . 55 
tetrabromide, 7. 88 

disulphohydrate , 7. 88 
sulphohydrate , 7. 88 

tetrachloride, 7. 78, 84 
dihydrated, 7. 81 
pentahydrated , 7. 81 
properties , chemical , 7. 80 

physical , 7. 79 
tetrafluoride, 7. 67 

d ihydrated , 7. 67 
tetraiodide, 7. 89 
tetramide, 7. 84 ; 8. 265 
tetramminotetrachloride , 7. 83 
tetramminotetrafluoride, 7. 67 
te troxychromate , 11 . 288 
thiosulphate , 10. 550 
tribromide, 7. 87 
trichloride, 7. 75 

hexahydrated , 7. 77 
trifluoride, 7. 66 
tr ihydroxide, 7. 29 
tr ihydroxybromide, 7. 88 
tr ihydroxychloride, 7. 82 
tr ihydroxyorthophosphates , 7. 97 
tri iodide, 7. 89 
trioxido, 7. 27 

hydrated , 7. 63 
tr ioxychromate , 11 . 288 
tritatetranitride, 8. 119 
tungs ta tes , 11 . 791 
uranium al loys , 12. 38 
va lency , 7. 23 

• vanadium-iron al loys , 13 . 585 
Ti tanoant imonites , 7. 3 
Titanocerite , 5. 514 
Titanochloroform, 7. 80 
Ti tanoeyanogen, 8. 118 
Titanoferrite, 7. 2 , 57 
Titanohedenbergite , 6. 916 
Titanol ivine, 6. 846 
Ti tanomagnet i te , 7. 27, 28 
Titanomorphite , 6. 840 ; 7. 3 
Ti tanonium sal ts , 7. 82 
Titano-ol ivine, 6. 386 ; 7. 54 
Titanosic oxide , 7. 28 
Titanosiderum, 7. 56 
Titanosi l icates , 7. 3 
Titanosulphuric acid, 7. 92 
Ti tanous acid, 7. 29 

a m m o n i u m a lum, 7. 92 
sulphate , 7. 92 

bromide, 7. 87 
caesium a lum, 7. 93 

pentachloride, 7. 77 
- chloride, 7. 75 
- hydrosulphate , 7. 91 
- hydroxide , 7. 29 
- iodide, 7. 89 
- ox ide , 7. 28 
• oxychloride , 7. 82 
• p o t a s s i u m sulphate , 7. 93 
• rubidium a lum, 7. 93 

pentachloride, 7. 77 
su lphate , 7. 92 

s o d i u m sulphate , 7. 92 
• su lphate , 7. 91 

T i tanous t i tanate , 7. 30 
Ti tanyl a m m o n i u m sulphate , 7. 95 

arsenate, 9. 88 
barium mesotris i l icate, 6. 844 
calc ium orthosil icate, 6. 84O 
chloride, 7. 82 
dichloride, 7. 82 
d ihydroxyse lenate , 10 . 873 
dihydroxyse leni te , 10. 832 
di t i tanite , 7. 30 
metaphosphate , 7. 96 
potass ium sulphate , 7. 95 
se lenate , 10. 872 
selenite , 10 . 832 
sod ium barium mesodis i l icate , 6. 844 

orthodisi l icate, 6. 842 
sulphate , 7. 95 

sulphate , 7. 93 
tetrarsenite , 0. 128 

(tri)t i tanyl potass ium pentasu lphate , 7. 95 
Ti thonometer , 2 . 148 
Tiza, 5 . 93 
Tjuiamunite , 9. 789 
Toad's eye t in , 7. 394 
Toberi te , 12 . 1, 133 
Tobermorite , 6. 362 
Tobernite , 12. 1, 2 
Toddi te , 9. 839, 867 ; 12 . 5 
Tornebohmite , 5. 509 
Toluene and hydrogen , 1. 304 
Toluidine tetranitritodi-p-toluidinocobalt i -

a te , 8. 5IO 
Toluidinium bromopal ladite , 15. 677 

chloropalladite, 15. 670 
phosphotri toluididetrichloroplat inite , 

16. 278 
m-toluidinium bromosmate , 15. 723 
o-toluidinium bromosmate , 15 . 723 
p-to luidinium bromosmate , 15 . 723 
p-to luoyl hexath ionate , IO. 629 

penta th ionate , 10. 627 
1, 2, 4 - to luy lened iammonium bromosmate , 

15. 723 
1, 3 , 4 - to luy l ened iammonium bromosmate , 

15. 723 
T o l y l a m m o n i u m bromoplat inate , 16. 375 
m - t o l y l a m m o n i u m chlorosmate , 15. 719 
o - to ly lammonium chlorosmate , 15. 719 
p - t o l y l a m m o n i u m chlorosmate , 15. 719 
ToIy l d i m e t h y ! a m m o n i u m bromoplat inate , 

16. 375 
T o ly l en ed ia mmo n iu m-1 , 2 , 4-chloropala-

di te , 15 . 670 
2 : 3 - to ly l ened iammonium bromoplat inate , 

16. 375 
3 : 4 - to ly l ened iammonium bromoplat inate , 

16. 375 
Tolypi te , 6. 624 
T o m b a c , 4 . 671 ; 15 . 209 

red, 4 . 671 
Viennese , 4 . 671 

Tombaz i te , 9 . 310 
Tomlinson's formula, 1. 835 
Tommal ines xnagnesian, 6. 741 , 742*^ 
Tomos i te , 6. 897 
T o n , gross , 3 . 6 

long , 8. 6 
metr ic , 8. 6 
n e t , 8. 6 
short , 8. 6 



T o n e i s e n s t e i n , 18 . 775 
T o n e r d e r e i n e , 6 . 338 
T o n g - p a c k , 1 5 . 209 
T o n n e , 3 . 6 
Topaz , 2 . 2 ; 6 . 560 ; 7. 897 

fa lse , 6 . 138 
go lden , 6 . 562 
o r i e n t a l , 5 . 247 ; 6 . 562 
S p a n i s h , 6 . 562 
X - r a d i o g r a m , 1. 642 

T o p a z i u s , 6 . 56O 
T o p f s t e i n , 6. 43O 
T o p h a s , 8 . 814 
T o p i c a x e s , 1 . 656 

p a r a m e t e r s , 1. 656 
T o r b e r i t e , 1 2 . 5 
T o r b e r n i t e , 12 . 5 , 133 
T o r e n d r i k i t e , 6 . 821 
T o r r e l i t e , 5 . 531 ; 9 . 906 
T o r r e n s i t e , 6 . 899 ; 12 . 433 
T o r t a , 8. 304 
T o t a i g i t e , 6 . 423 
T o t a l e n e r g y , 1. 717 
T o t a n , 4 . 4Ol 
T o t i a , 4 . 398 
Toxicas 's a l loy , 1 5 . 21O 
T o u c h s t o n e , 6 . 14O 
T o u g h p i t c h c o p p e r , 3 . 27 
T o u r m a l i n e , 2 . 2 ; 5 . 4 ; 6. 74O ; 7 . 897 

a p y r e , 6. 741 
fe r rous , 6. 742 
l i t h i u m , 6 . 742 

— X - r a d i o g r a m , 1. 642 
T o u r m a l i n e s a l k a l i , 6. 7 4 1 , 742 

c h r o m e , 6 . 742 
fer r ic . 6. 742 
i ron , 6 . 741 

T o u r m a l i n i c a c id , 6 . 742 
T o w a n i t o , 3 . 7 ; 14. 184 
T r a n s i t i o n p o i n t , 1. 513 

a c t i o n of p r e s s u r e , 1. 429 
t e m p e r a t u r e , 3 . 113 

T r a n s l a t i o n b a n d i n g , 12 . 895 
l i ne s of, 12 . 895 

T r a n s l a t i o n s s t r e i fung , 12 . 895 
T r a n s m u t a t i o n of e l e m e n t s , 4 . 147 

m e t a l s , 1 . 49 
T r a n s p a r e n c y t o X - r a y s , 4 . 33 
T r a n s p o r t n u m b e r s , 1 . 985 , 986 

H i t t o r T s , 1. 985 
T r a n s v a a l i t e , 14 . 424 , 586 ; 15 . 6 
T r a v e r s e l l i t e , 6 . 4 0 9 . 416 
T r a v e r s o i t e , 6 . 344 
T r a v e r t i n e , 8 . 814 ; 6. 81 
Treenium, 4 . 2 0 5 
Tremol i te , 6 . 3 9 1 , 404 
T r e v o r i t e , 1 2 . 531 ; 1 8 . 925 ; 1 5 . 6 
T r i a p r i m a , 1 . 34 
T r i a d , 1 . 2 2 4 
Triads , 1 . 206 

Dobereiner's , 1. 253 
Triamide, 8 . 329 
Triatnidodiphosphoric a c i d , 8. 711 
T r i a m m i n o d i c h l o r o a q u o - s a l t s , 1 1 . 4 1 6 
Trianhydrosulphatophosphorio a c i d , 10 . 346 
Triant imonio a c i d , 8 . 443 
Tr iaquotr iammines , 1 1 . 402 
Troaquotr ibromides , 1 1 . 4 0 6 
Triarsenatonianganio ac id , 9 . 22O 
Triazane , 8 . 329 

vol*, aevr. 
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T r i a z o a c e t i c a c i d , 8 . 308 
T r i a z o - g r o u p , 8. 329 
Tr i azo ic a c i d , 8. 330 
T r i a z o m o n o s u l p h o n i c a c i d , 8. 684 
T r i a z o n e , 8 . 88 
T r i b e n z h y d r o x y l a m i n e , 8 . 296 
T r i b e n z y l a m x n o n i u m b r o m o p a l l a d i t e , 1 5 . 

678 
b r o m o p l a t i n a t e , 16 . 375 

• b r o m o s m a t e , 15 . 723 
c h l o r o i r i d a t e , 15 . 771 
c h l o r o p a l l a d i t e , 1 5 . 670 

-—— c h l o r o s m a t e , 1 5 . 719 
T r i b o l u m i n e s c e n c e , 1. 6OO 
T r i b o l u m i n i s c o p e , 1. 6Ol 
T r i b o r a n e , 5 . 36 
T r i b o r e n e , 5 . 34 
T r i b r o r a o i o d o s i l a n e , 6. 984 
T r i b r o r a o p e r i r i d i o u s ac id , 15 . 774 
T r i b r o m o s i l a n e , 6. 979, 98O 
T r i c a d m i u m p o t a s s i u m s u l p h a t e , 4 . 638 

s o d i u m s u l p h a t e , 4 . 637 
t e t r a t h i o s u l p h a t e , 10. 547 

T r i c a l c i u m p h o s p h a t e , 3 . 866 
T r i c h a l c i t e , 9. 5 , 159 
T r i c h i t i c c r y s t a l s , 1 . 597 " 
T r i c h l o r o a m m i n o p l a t i n o u s , 16 . 267 
T r i c h l o r o a m m o n i u m ch lo r ide , 8. 602 
T r i c h l o r o a q u o d i p y r i d i n e , 1 1 . 406 
T r i c h l o r o c u p r i c a c id , 3 . 183 
T r i c h l o r o g e r m a n e , 7. 263 
Tr ieh loro iodos i la i ie , 6. 983 
T r i c h l o r o m e t h y l s u l p h u r y l ch lo r ide , 6 . 1IO 
T r i c h l o r o m e t h y l d i t h i o f o r m i c c h l o r i d e , 6. 92 
T r i c h l o r o m e t h y l s u l p h u r c h l o r i d e , 6 . 92 
T r i c h l o r o m e t h y l s u l p h u r o u s ch lo r i d e , 6 . 112 
T r i c h l o r o m e t h y l s u l p h u r y l ch lo r ide , 6. 93 
T r i c h l o r o m o n o s i l a n e , 6. 216 
T r i c h l o r o p h o s p h a t o f e r r i c acicl, 14 . 409 
T r i c h l o r o s i l a n e , 6 . 96O, 968 
T r i c h l o r o t r i a m m i n o , 1 1 . 406 
Tr ichlorofcr iaqnotr ichJor ides , 1 1 . 406 
T r i e h l o r o t r i p y r i d m e , 1 1 . 406 
T r i c h l o r o 1, 2 , 6 — t r i s p y r i d i n e , 15 . 762 
T r i c h l o r o t r i t h i o u r e a , 1 1 . 406 

h e m i h y d r a t e , 1 1 . 406 
T r i c h o p y r i t e , 1 5 . 435 
T r i c h r o m a t e s , 1 1 . 349 
T r i c lo s i t e , 6 . 812 
Tr ic l in ic s y s t e m , 1. 621 
T r i c o b a l t i c d i a q u o - p e n t o l - h e x a m m i n o s , 14. 

710 
t e t r o l - q u a t e r e t h y l e n e - d i a m i n e s , 

14 . 7IO 
d i p h o s p h a t o b i s e t h y l e n e d i a m i n o s , 14. 

71O 
d i p h o s p h a t o b i s p r o p y l e n e d i a m i n e s , 14. 

71O 
h e x o l - h e x a m m i n e s , 14. 710 
s a l t s , 14. 7IO 

T r i c o b a l t o u s d i s o d i u m t r i m e t a p h o s p h a t o , 
14. 854 

_ h e n i c o s i h y d r a t e , 14. 854 
s o d i u m t r i m e t a p h o s p h a t e , 14. 854 

T r i d y m i t e a-, 6. 24O 
a n a l y s e s , 6. 242 
£ , - , 6. 240 
/5,- , 6. 24O 
fibrous, 6. 240 
p r e p a r a t i o n , 6. 237 

3 E 
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T r i e t h o x y m o n o s i l a n e , 6. 218 
T r i e t h y l p h o s p h a t e s , 8. 966 
T r i e t h y l a m m o n i u m b r o m o i r i d a t e , 15 . 776 

b r o m o p a l l a d a t e , 1 5 . 678 
b r o m o p e r r u t h e n i t e , 15 . 638 
b r o m o r u t h e n a t e , 15 . 538 
b r o m o s m a t e , 16. 723 
ch lo ro i r i da t e , 15 . 770 
c h l o r o p a l l a d a t e , 16 . 673 
c h l o r o p e r r u t h e n i t e , 1 5 . 532 
c h l o r o r h o d a t e , 15 . 579 
c h l o r o r u t h e n a t e , 1 5 . 534 
c h l o r o a m a t e , 16 . 719 
ferric c h l o r o t r i b r o m i d e , 14 . 125 

t r i c h l o r o b r o m i d e , 14 . 125 
T r i e t h y l o x y p h o s p h o n i u r n c h l o r o p l a t i n a t e , 

16. 315 
Tr i f e r rous p e n t a f e r r i c , 18 . 807 

t e t r a f e r r i c o x i d e , 18 . 807 
T r i g e r m a n e , 7. 264 
Tr igge r r e a c t i o n s , 1. 358 
T r i g o n a l s y s t e m , 1. 618 
T r i g o n i t e , 7 . 491 ; 9. 5 , 132 
T r i h y d r o c a l c i t e , 3 . 822 
T r i h y d r o l , 1. 461 
T r i h y d r o x y a q u o d i a m m i n e s , 1 1 . 406 

t e t r a h y d r a t e , 1 1 . 406 
T r i h y d r o x y a q u o d i p y r i d i n o s , 1 1 . 406 

h e x a h y d r a t e , 1 1 . 406 
T r i h y d r o x y a q u o - h e x a m m i n e s , 1 1 . 408 , 409 
T r i h y d r o x y d i a m i d o p h o s p h o r i c ac id , 8. 704 
T r i h y d r o x y s i t a n e , 6. 227 
T r i i m i d e , 8. 329 
T r i i m i d o d i p h o s p h o r i c ac id , 8. 711 
T r i i m i d o t e t r a p h o s p h o r i c ac id , 8. 715 
T r i - i o d a t e s , 2 . 324 
T r i i o d o h y d r o x y i r i d i c ac id , 1 5 . 779 
Tr i iodos i l ane , 6. 982 
T r i i o d y l a m i n e , 8 . 606 
T r i m a n g a n o u s s o d i u m t e t r a s u l p h a t e , 12 . 

416 
T r i m e r i t e , 4 . 200 ; 6. 380, 381 ; 12 . 150 
T r i m e t a p h o s p h i m i c a c i d , 8 . 717 
T r i m e t a t o l l u r i c ac id , 1 1 . 88 
T r i m e t h y l p l a t i n i c d i a m m i n o i o d i d e , 16 . 392 

h y d r o x i d e , 16 . 245 
iod ide , 16 . 392 
s u l p h a t e , 16 . 4 0 5 

T r i m e t h y l a m i n e u r a n y l p h o s p h a t e , 12 . 132 
Tr ime thy laminoca rbony l f c r i i odop la t i n i t e , 

16 . 385 
T r i m e t h y l a m m o n i u m b r o m o i r i d a t e , 1 5 . 776 

b r o m o p a l l a d a t e , 1 5 . 678 
b r o m o p e r r u t h e n i t e , 1 5 . 538 

=- b r o m o r u t h e n a t e , 1 5 . 538 
b r o m o s m a t e , 1 5 . 722 
ch lo ro i r ida t e , 1 5 . 770 
c h l o r o p a l l a d a t e , 15 . 673 
c h l o r o p e r r u t h e n i t e , 15 . 532 
c h l o r o h o d a t e , 15 . 579 
c h l o r o r u t h e n a t e , 1 5 . 534 
c h l o r o s m a t e , 1 5 . 719 
ferric fluoride, 14. 7 
fluoferrate, 14. 8 

• h e x a c h l o r o p e r r h o d i t e , 1 5 . 579 
m o l y b d e n y l t e t r a c h l o r i d e , 1 1 . 631 
p e n t a c h l o r o f e r r a t e , 1 4 . 101 
r u t h e n a t e , 16 . 518 

•' t e t r a c h l o r o f e r r a t e , 14 . I t ) I 
uranyl t e t r a c h l o r i d e , 12 . 89 

r 

T r i m e t h y l o x y p h o s p h o n i u m o h l o r o p l a t i n a t e , 
16. 315 

2 : 4 : 5 - t r i m e t h y l p h e n y l a m m o n i u m b r o m o -
p l a t i n a t e , 16 . 375 

T r i m e t h y l p y r a z i n i u m 2 , 3 , 6 - t r i m e t h y l p y r a -
z i n e p e n t a c h l o r o p l a t i n a t e , 16 . 3 1 3 

T r i m e t h y l p y r i d i n i u m b r o m o p l a t i n a t e , 16 . 
376 

T r i m o l y b d a t e s , 1 1 . 580, 582 
T r i m o l y b d e n u m caesium d i o x y h e p t a c h l o -

r i d e , 1 1 . 632 
p o t a s s i u m d i o x y h e p t a c h l o r i d e , 1 1 . 632 

T r i m o n o s i l y l a m i n e , 8. 262 
T r i m o r p h i s m , 1. 596 
T r i n i t r i d e s , 8. 330 , 344 
T r i o x a l a t o - s a l t s , 1 1 . 402 
T r i o x y s u l p h a r s e n i c ac id , 9. 326 
T r i o x y s u l p h o p e r r h e n i c ac id , 12 . 481 
T r i p , 6. 74O 
Tr ipe lg l anz , 9. 550 
T r i p e r c h r o m a t e s , 1 1 . 356 
T r i p e r c h r o m i c ac id , 1 1 . 361 
T r i p h a n e , 2 . 425 ; 6. 64O 
T r i p h e n y l g u a n i d i n e b r o m o p l a t i n a t e , 16 . 376 
T r i p h e n y l g u a n i d i n i u m b r o m o s m a t e , 1 5 . 723 

c h l o r o i r i d a t e , 15 . 771 
c h l o r o s m a t e , 15 . 719 

T r i p h o c l a s e , 6 . 709 
T r i p h o s p h o n i t r i l i c a m i d e , 8. 723 

b r o m i d e , 8. 724 
c h l o r a m i d e , 8. 723 
ch lo r ide , 8. 722 
h y d r o x y c h l o r i d e , 8. 722 

T r i p h o s p h o r i c ac id , 8. 991 
T r i p h y l i n , 12 . 453 
T r i p h y l i n e , 8. 734 
T r i p h y l i t e , 2 . 426 ; 14. 150, 4 5 3 , 531 ; 14 . 

396 
T r i p h y l l e n , 7 . 897 
T r i p l a t i n o u s p o t a s s i u m h e x a s u l p h o p l a t i -

n a t e , 16 . 395 
T r ip l e point, 1. 446 
T r i p l i t e , 8. 734 ; 12 . 150, 531 ; 14. 396 
T r i p l o i d i t e , 8. 734 ; 12 . 15O, 4 5 5 , 531 ; 14 . 

396 
T r i p l u m b i c ac id , 7 . 685 
T r ipo l i , 6 . 142 
T r i p o l i t e , 6 . 142 
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hemiphosphide , 8. 850 
hemitr imolybdide, 1 1 . 743 
hemitrinitride, 8. 129 
hemitr ioxide, 11 . 745 
hemitrisi l icide, 6. 193 
hexabromide , 1 1 . 854 
hexachloride, 11 . 844 
hexachloroenneasulphide, 1 1 . 859 
hexafluoride, 11 . 837 
hexaiodide , 11 . 855 
imide, 8. 268 
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tritacarbide, 15. 249 

nitrates , 1 1 . 861 
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preparation, 11 . 689 
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thiosulphate , 10. 555 
t in a l loys , 1 1 . 743 
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U l t r a m a r i n e , 6. 586 

a m m o n i u m , 6 . 589 
a t n y l , 6. 59O 
b a r i u m , 6. 59O 
b e n z y l , 6. 59O 

—• b o r o n , 6 . 59O 
c a d m i u m , 6. 59O 
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12 . 98 
h y d r o x y h y d r o d i s u l p h o t e t r a u r a -

n a t e , 12 . 98 
b o r o t u n g s t a t e , 5 . I l l 
b r o m i d e s , 12 . 91 
c a l c i u m h y d r o x y d i s u l p h o t e t r a u r a n a t e , 

12 . 98 
m e t a c o l u m b a t e , 9. 904 
t i t a n o c o l u m b a t e , 9 . 906 

c a r b i d e , 5 . 846 
c a r b o n a t e s , 12 . 112 
ch lo r ides , 1 2 . 8O 
c h r o m i t e , 1 1 . 2Ol 
c o b a l t a l l oys , 14 . 543 
col lo idal , 12 . 13 
c o p p e r a l l oys , 12 . 38 
d e c a y of, 4 . 120 
d e s c e n d a n t s , 4 . 126 
d i c a r b i d e , 5 . 890 
dichromate , 11 . 343 
difluorido, 12. 73 
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U r a n i u m d ihydroc to f luo r ide , 12 . 76 
d i h y d r o x i d e , 12 . 39 
d iox ide , 12 . 39 

col loidal , 12 . 4O 
d i h y d r a t e , 12 . 4 1 
m o n o h y d r a t e , 1 2 . 41 

d i o x y t e t r a s u l p h i d e , 12 . 9 5 
d i se len ide , 10. 798 
dis i l ic ide , 6. 194 
d i s u l p h a t e , 12 . 99 

d i h y d r a t e , 12 . 99 , 1Ol 
e n n e a h y d r a t e , 1 2 . 1OO 
h e p t a h y d r a t e , 12 . 1Ol 
h e x a h y d r a t e , 12 . 1OO 

— o c t o h y d r a t e , 12 . 1OO 
p e n t a h y d r a t e , 12 . IOO 
t e t r a h y d r a t e , 12 . 1OO 
t r i h y d r a t e , 12 . 101 

d i s u l p h i d e , 12 . 94 
d i s u l p h i t e , 10. 307 
e x t r a c t i o n , 12. 8 
fe r rous y t t r i u m m e t a t i t a n a t e , T. 59 
f luor ides , 12 . 73 
f luosi l icate , 6 . 956 
h e m i p e n t o x i d e , 12 . 39 , 44 
h e m i t r i a l u m i n i d e , 12 . 38 
h e m i t r i c a r b i d e , 5 . 89O 
h e m i t r i o x i d e , 12 . 39 

d i h y d r a t e , 12 . 39 
h y d r a t e , 12 . 39 

h e m i t r i s e l e n i d e , 10 . 798 
h e m i t r i s u l p h i d e , 12 . 94 
h e x a c h l o r i d e , 12 . 84 
hexa f iuo r ide , 12. 75 
h i s t o r y , 12 . 1 

— — h y d r a z i n e h y d r o x y d i s u l p h o t e t r a u r a 
n a t e , 12 . 98 

h y d r o x y h y d r o d i s u l p h o t e t r a u r a -
n a t e , 12 . 98 

h y d r o d i s u l p h a t e , 12 . 98 
h y d r o h y p o p h o s p h i t e , 8. 888 
h y d r o p h o s p h i t e , 8 . 919 
h y d r o s u l p h a t o s u l p h a t e , 12 . 98 
h y p o p h o s p h i t e , 8. 888 
iod ides , 12 . 91 
i ron a l loys , 18 . 643 

c a l c i u m d e u t e r o h e x a c o l u m b a t e , 
9 . 905 

t i t a n o c o l u m b a t e , 9. 905 
d e u t e r o t e t r a c o l u m b a t e , 9 . 905 
m e t a c o l u m b a t e , 9 . 905 

i sobu ty l a l coso l , 1 2 . 13 
i so l a t ion , 12 . 10 
i s o t o p e s , 12 . 36 
l i t h i u m p y r o p h o s p h a t e , 12 . 132 
m a g n e s i u m a l loys , 12 . 38 
m a n g a n e s e a l loys , 1 2 . 218 

i r o n a l loys , 18 . 668 
m e r c u r y a l loys , 12 . 3 8 
m e t a v a n a d a t e , 9. 787 
m i c a , 12 . 2 , 133 
m o l y b d a t e , 1 1 . 571 

t r i h y d r a t e , 1 1 . 571 
m o l y b d e n u m a l l o y s , 1 2 . 38 
m o n o s u l p h i d e , 12 . 94 
m o n o x i d e , 12 . 39 
n i cke l a l l oys , 16 . 2 5 1 
n i t r a t e s , 12 . 117 
o c c u r r e n c e , 1 2 . 3 
o c h r e , 1 2 . 5 



U r a n i u m o r t h o a r s e n a t e , 9 . 215 
o x i d e , 12 . 18 
o x i d e s — i n t e r m e d i a t e , 12 . 44 

lower , 1 2 . 39 
o x y c h l o r i d e s , 12 . 85 
oxyd i f luor ide , 12 . 75 
oxyf luor ides , 12 . 73 
o x y n i t r i d e , 8 . 268 
o x y s u l p h i d e s , 12 . 94 
o x y t e t r a f l u o r i d e , 1 2 . 77 
p e n t a b r o m i d e , 12 . 92 
p e n t a c h l o r i d e , 12 . 83 
p e n t i t a d i n i t r i d e , 8 . 13O 
p e n t i t a t e t r a n i t r i d e , 8. 13O 
p e n t o x y n i t r i d e , 12 . 62 
p e r o x i d e s , 12 . 69 
p h o s p h a t e s , 12 . 128 
p h o s p h i t e , 8. 919 
p h o s p h o d e c a c h l o r i d e , 8. 1 0 1 7 ; 12 . 84 
phys io log i ca l a c t i o n , 12 . 32 

• p l a t i n u m a l loy , 16 . 216 
p o t a s s i u m h y d r o x y d i s u l p h o t e t r a u r a -

n a t e , 12 . 97 
h y d r o x y h y d r o d i s u l p h o t e t r a u r a -

n a t e , 12 . 97 
oxyoc to f luo r ide , 12 . 77 
p e r o x y f l u o r i d e , 12 . 79 
t u n g s t a t e , 1 1 . 797 

p r o p e r t i e s , c h e m i c a l , 12 . 3O 
p h y s i c a l , 12 . 14 

p y r o p h o r i c , 12 . 13 
q u a n i d i n i u m t e t r a c a r b o n a t e , 12 . 116 
r a d i o - , 4 . 122 
r a r e e a r t h d e u t e r o t e t r a c o l u m b a t e , 9. 
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t i t a n o c o l u m b a t e , 9. 906 

r e d , 12 . 96 
r u b i d i u m o x y o c t o f l u o r i d e , 12 . 77 
s e s q u i o x i d e , 12 . 39 
s e s q u i s u l p h i d e , 12 . 94 
s i l i ca t e , 6 . 866 
s i l i c o d o d e c a t u n g s t a t e , 8. 881 
s o d i u m h y d r o x y d i s u l p h o t e t r a u r a n a t e , 

12. 97 
p e r o x y f l u o r i d e , 12 . 79 
p y r o p h o s p h a t e , 12 . 133 
t u n g s t a t e , 1 1 . 797 

s o l u b i l i t y of h y d r o g e n , 1 . 307 
s t r o n t i u m h y d r o x y d i s u l p h o t e t r a u r a 

n a t e , 12 . 98 
s u l p h a r s e n i t e , 9. 3Ol 
s u l p h a t e s , 12 . 98 
s u l p h i d e s , 1 2 . 94 
t e t r a b r o m i d e , 12 . 92 

o c t o h y d r a t e , 12 . 92 
t e t r a c h l o r i d e , 12 . 8O 
t e t r a f l u o r i d e , 12 . 74 
t e t r a i o d i d e , 12 . 93 
t e t ravanadate , 9. 787 
t e t r o x i d e , 12 . 70 

d ihydrate , 12 . 70, 71 
h e m i e n n e a h y d r a t e , 12 . 70 
t r ihydrate , 12 . 71 

t i t a n i u m a l l oys , 12 . 38 
t r i a l u m i n i d e , 12 . 3 8 
tr iamminotetraohlor ide , 12 . 82 
tr ibromide , 12 . 91 
trichloride, 12 . 8O 
tr ihydrox ide , 12 . 3 9 
tr i iodide, 1 2 . 93 
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U r a n i u m t r i o x i d e , 12 . 54 , 5 8 , 59 
col loidal , 12 . 57 
d i h y d r a t e , 12 . 59 
h e m i h e p t a h y d r a t e , 12 . 6O 
h e m i h y d r a t e , 12 . 58 
m o n o h y d r a t e , 12 . 58 

t r i t a o c t o x i d e , 12. 4 5 
t r i t a t e t r a n i t r i d e , 8 . 130 
t r i t h i o n a t e , IO. 609 
t r i t u n g s t a t e , 1 1 . 811 
t u n g s t a t e , 1 1 . 797 

d i h y d r a t e , 1 1 . 797 
t u n g s t e n a l loys , 12 . 38 
u se s , 12 . 3 4 
V , 4 . 122 
v a l e n c y , 12 . 35 
v a n a d i u m a l loys , 12 . 38 
X , 4 . 119 
X 1 , 4 . 121 
X 8 , 4 . 121 , 127 
Y , 4 . 122 
ye l low, 12 . 65 , 66 
z inc a l l oys , 12 . 38 

U r a n m o l y b d a t e , 1 2 . 5 
U r a n n i o b i t e , 12 . 5O 
U r a n o c h a l c i t e , 12 . 5 , H O ; 1 5 . 9 
U r a n o c h a l z i t , 1 2 . H O 
U r a n o c i r c i t o , 3 . 625 ; 8 . 734 ; 12 . 5 , 136 
U r a n o c k e r , 12 . 106 
U r a n o k k e r , 1 2 . 52 
U r a n o m o b i t e , 5 . 516 
U r a n o p h a n e , 6 . 883 ; 12 . 5, 6O 
U r a n o p i l i t e , 3 . 623 ; 12 . 5 , H O 
U r a n o p i t c h b l e n d e , 12 . 5 
U r a n o p y r o c h l o r e , 9. 867 
Uranos ro o x i d e , 12 . 4 5 , 66 

d i h y d r a t e , 12 . 46 
h e x a h y d r a t e , 12 . 46 
h y d r a t e d , 12 . 46 

U r a n o s p a t h i t e , 12 . 136 
U r a n o s p h k r i t e , 9. 589 ; 12 . 5 , 67 
U r a n o s p i n i t e , 3 . 623 ; 9. 5 , 216 ; 12. 5 
U r a n o t a n t a l i t o , 5 . 5 1 6 ; 9 . 839 
U r a n o t e m n i t e , 12 . 5 
U r a n o t h a l l i t e , 8 . 622 ; 12 . 5 , 115 
U r a n o t h o r i t e , 7 . 175, 185 ; 12 . 5 
U r a n o t i l e , 6 . 882 ; 12 . 5 
U r a n o u s a c e t a t e , 12 . 19 

a l k a l i c a r b o n a t e , 12 . 112 
a m m i n o t e t r a c h l o r i d e , 12 . 82 
a m m o n i u m c a r b o n a t e , 12. 112 

h e x a s u l p h a t e , 12. 103 
oxa la to f luor ide , 12. 74 
t e t r a s u l p h a t e , 12. 103 

a r s e n a t e , 9. 215 
b a r i u m d i p h o s p h a t e , 12. 13O 

h e x a c h l o r i d e , 12. 83 
b r o m i d e , 12. 18, 92 
caesium hexach lo r ide , 12. 83 
c a l c i u m d i p h o s p h a t e , 12. 130 

hexach lo r i de . 12 . 83 
c a r b o n a t e , 12. 112 
ch lo r ide , 12. 1 8, 80 
d e c o x y t e t r a c h l o r i d e , 12. 85 
d i h y d r o p e n t a s u l p h a t e , 12 . 103 
d i h y d r o t r i s u l p h a t e , 12 . 103 
d i o x y t e t r a c h l o r i d e , 12 . 85 
d i t h i o n a t e , 10 . 596 
fluoride, 12 . 18, 74 

m o n o h y d r a t e , 12 . 74 
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U r a n o u s hexoxyte trasu lphate , 12 . 102 

hydroarsenate , 9. 215 
hydrophosphate , 12 . 128 

dihydrate , 12. 128 
pentahydrate , 12. 128 

hydroxide , 12 . 41 
l i th ium hexachloride, 12. 82 

—. metaphosphate , 12 . 129 
molybdate , 11 . 671 
nitrate , 12. 19, 117 
octoxytetrachloride, 12 . 85 
orthophosphate , 12 . 128 

tr ihydrate , 12. 128 
ox ide , 12. 39 
oxyd i th ionates , 10. 596 
oxyphosphate , 12. 128 

te trahydrate , 12 . 128 
tr ihydrate , 12. 128 

oxysu lphate , 12. 102 
d ihydrate , 12. 102 
pentahydrate , 12. 102 

oxysu lphi te , 10. 307 
periodato, 2 . 416 
phosphi te , 8. 919 
po tas s ium diphosphate , 12 . 130 

fluoride, 12. 18 
hoxabromide, 12. 92 
hexachloride, 12. 83 
octophosphate , 12 . 130 
pentafluoride, 12 . 74 
tr iphosphate , 12. 13O 
tr isulphate , 12. 103 

pyrophosphate , 12 . 129 
tr ihydrate , 12. 129 

rtibidium hexachloride, 12 . 83 
sod ium dioxyhexachlor ide , 12 . 85 

d iphosphate , 12 . 129 
hexabromide , 12. 92 
hexachloride, 12. 83 
octophosphate , 12 . 130 
pentafluoride, 12 . 75 
tr iphosphate, 12. 129 

s tront ium diphosphate , 12. 130 
hexachloride, 12. 83 

sulphate , 12 . 19, 99 
sulphide, 12 . 94 
tetroxytetrachloride , 12. 85 

monohydrate , 12. 85 
tr idecahydrate , 12 . 85 

tr ioxypentasulphate , 12. 102 
decahydrate , 12 . 102 
dotr icontahydrate , 12. 102 
icosihydrate, 12 . 102 
pentadecahydrate , 12. 102 

uranate , 12 . 45 
Uranphyl l i te , 12. 2 
Uranvitriol , 12. 106 
Uranyl acetate , 12. 18 

amidosulphonate , 8. 644 
amnionium arsenate, 0. 215 

carbonate , 12 . 17 
chloride, 12 . 17 
chromate , 11 . 308 

hexahydrate , 11 . 308 
tr ihydrate , 1 1 . 308 

d isulphate , 12 . 108 
d ihydrate , 12 . 108 

disulphite , 10 . 308 
fluoride, 12 . 16 
hydroxysu lph i te , 10 . 308 

Urany l a m m o n i u m pentafluoride, 12 . 77 
phosphate , 12 . 132 
phosphi te , 8. 919 
potass ium tr isulphate , 12 . 108 
se lenate , 10. 877 
selenite , 10. 838 
su lphate , 12 . 17 • 

ant imonate , 0. 459 
tetrabromide, 12 . 93 
tetrachloride, 12 . 89 
tetranitrate , 12 . 126 
tr icarbonate, 12 . 113 
trinitrate, 12 . 125 
tr isulphate , 12. 108 

barium carbonate , 12 . 116 
pentafluoride, 1 2 . 79 
phosphate , 12 . 136 

decahydrate , 12 . 136 
tr idecahydrate , 1 2 . 136 

sulphide , 12 . 96 
b i smuth arsenate , 9. 216 

chromate , 11 . 308 
iodide, 12 . 94 

bromide, 12 . 17, 92 
heptahydrate , 12 . 92 

c a d m i u m ni trate , 12. 127 
caesium chloride, 12 . 17 

d isulphate , 12 . HO 
sulphate , 12 . 17 
tetrachloride, 12 . 90 
trinitrate, 12 . 126 

calc ium a luminium si l icate , 6. 883 
arsenate , 9. 216 
dicarbonate , 12 . 115 

decahydrate , 12 . 115 
icos ihydrate , 12 . 115 

d ioxyte traphosphate , 12 . 136 
hydrophosphate , 12 . 136 

d ihydrate , 12 . 136 
te trahydrate , 12 . 136 
tr ihydrate , 12. 136 

orthodis i l icate , 6. 883 
pentafluoride, 12 . 79 
phosphate , 12 . 18, 134 
su lphate , 12 . HO 
tanta loco lumbate , 9. 867 

• te tracarbonate , 12 . 115 
y t t r i u m deuterote traco lumbite , 

9. 904 
t i tanoco lumbate , 9. 904 

carbonate , 12 . 112 
cerium sulphi te , 10 . 309 
chloride, 12 . 16, 86 
chromate , 1 1 . 307 

tr ihydrate , 1 1 . 307 
henahydrate , 1 1 . 307 

ci trate , 12 . 18 
cobalt ic hexamminof luoride , 14 . 61O 
cobal tous phosphate , 14 . 853 
copper arsenate , 9. 215 

calc ium carbonate , 12 . 116 
phosphate , 12 . 133 
su lphate , 12 . HO 

d e c a h y d r o x y tr icarbonate , 1 2 . 112 
deuterohexavanadate , 9. 787 
d iamminobromide , 12 . 93 
diamminochlor ide , 1 2 . 88 
diamminodif luoride, 1 2 . 77 
dianuninoiodide , 1 2 . 9 4 
d iamminoni trate , 12 . 123 



Uranyl d iamminosulphate , 12 . 107 
dihydroarsenate , 9. 215 
d ihydrophosphate , 12 . 131 
dihydrosulphate , 12 . 107 
dihydrotriselenite , 10 . 838 
dihydrotrisulphate , 12 . 107 
d i m e t h y l a m m o n i u m tetrachloride, 12 . 

89 
dini troxylni trate , 12 . 124 
d ioxysu lphate , 12 . 106 

d ihydrate , 12 . 106 
te tradecahydrate , 12 . 106 

— di th ionate , 10 . 596 
• ethylaxnine phosphate , 12 . 132 

e thy lenediamine chloride, 12 . 89 
d isulphate , 12. 109 
n i trate , 12 . 126 

fluoride, 12 . 16, 76 
d ihydrate , 12 . 76 

fluosilicate, 6. 956 
formate, 12 . 18 
guanidine disulphate , 12 . 109 
hexahydroxypentasu lph i t e , 10. 307 
hexamminodichlor idu, 12 . 88 
hydraz ine tetrachloride, 12 . 9O 
hydroaraenato, 9. 215 
hydrophosphate , 12 . 130 

hemienneahydrate , 12 . 13O 
hemitr ihydrate , 12 . 13O 
heptahydrate , 12 . 131 
te trahydrate , 12 . 130 
tr ihydrate , 12 . 13O 

hydrose lenate , 10. 877 
hydrose leni te , 10. 838 
hydrosulphi te , 10. 308 
hydro trichloride, 12 . 86 

raonohydrate, 12 . 86 
tr ihydrate , 12 . 86 

hydrotr ise lenate , 10. 877 
hydrox ide , 12 . 18, 58 

colloidal, 12 . 59 
h y d r o x y chloride, 12 . 86 
h y d r o x y l a m i n e tetrachloride, 12. 9O 
h y p o p h o s p h i t e , 8. 888 

hydra te , 8. 888 
iodate , 2 . 358 
iodide, 12 . 93 
l a n t h a n u m sulphi te , 10 . 309 
lead c h r o m a t e , 1 1 . 308 

pentaf luoride, 12 . 79 
l i t h i u m d i su lphate , 12 . 109 

hexafluoride, 12 . 79 
n i trate , 12 . 126 
p h o s p h a t e , 12 . 132 
p y r o p h o s p h a t e , 1 2 . 132 

m a g n e s i u m d i su lphate , 12 . 1IO 
orthodis i l icate , 6. 883 
su lphate , 12 . 17 

m a n g a n i t e , 12 . 28O 
mercurous chromate , 1 1 . 3 0 8 
mercury n i t ra te , 1 2 . 127 
m e t a p h o s p h a t e , 8. 889 ; 1 2 . 18, 131 
metarsen i t e , 9 . 132 
m e t a v a n a d a t e , 9 . 787 
m e t h y l a m i n e p h o s p h a t e , 1 2 . 132 
m e t h y l a m m o n i u m tetrachloride , 12 . 89 
m o l y b d a t e , 1 1 . 671 
n e o d y m i u m su lph i t e , 10 . 3 0 9 
n icke l n i t ra te , 15 . 4 9 2 
n i trate , 1 1 . 831 ; 1 2 . 17, 117 
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XJranyl ni trate dihydrate , 12 . 118 
hemitr ihydrate , 12 . 118 
hexahydrate , 12 . 117 
monohydrate , 12. 118 
tetracos ihydrate , 12. 117 
te trahydrate , 12 . 117 
tr ihydrate , 12. 117 

nitrite , 8. SOO 
riitroxylehloride, 8. 546 
oc tomolybdate , 1 1 . 697 
orthophosphate , 12 . 13O 
oxyb i schromate , 11 . 307 
o x y c h r o m a t e , 11 . 308 
oxyxnetaphosphate , 12 . 131 
oxyn i t ra te , 12 . 123 
o x y s u l p h a t e , 12 . 106 
paramolybdate , 1 1 . 587 
perborate , £». 120 
perchlorate , 2 . 403 
periodate , 2. 416 
permonosu lphomolybdate , 11 . 653 
p h o s p h a t e , 12 . 18 
phosphi te , 8. 919 
p la t inous <rcm*-sulphitodiarnrninosul-

ph i t e , 10 . 321 
p o t a s s i u m carbonate , 12 . 17 

chloride, 12 . 17 
chromate , 1 1 . 308 
cyan ide , 12 . 18 
d isulphate , 12 . 109 

dihydrate , 12 . 109 
tr ihydrate , 12 . 109 

disulphite , 12. 308 
— fluoride, 12. 16 
— hexafluoride, 12. 79 
— hydroxysulphi te , 10. 309 
— iodate , 2 . 358 
— pentafluoride, 12 . 78 
— phosphate , 12 . 132 

tr ihydrate , 12 . 132 
phosphi te , 8. 919 
pyrophosphate . 12 . 133 
se lenate , 10. 877 
se len i te , 10. 838 
su lphate , 12 . 17 
te trabromide , 12 . 93 
tetrachloride, 12 . 9O 

. -—__ d ihydra te , 12 . 9O 
tr icarbonate , 12 . 114 
trinitrate, 12. 126 
tr isulphatc , 12 . HO 

praseodymium sulphi te , 10. 309 
pyroarsenate , 9. 215 
pyrophosphate , 12. 131 

decahydrato , 12. 131 
enneahydrate , 12. 131 
heptahydrate , 12. 131 
pentadeeahydrate , 12. 131 
te trahydrate . 12. 131 

pyrosulphate , 10. 447 
rare earth calcium ferrous pyrocolum-

batotanta late , 9. 906 
rhodium ni trate . 15. 59O, 591 
rubidium chloride, 12. 17 

disulphate , 12. HO 
hexafluoride, 12. 79 
su lphate , 12. 17 
tetrachloride, 12. 9O 

• trinitrate, 12. 126 
trisulphate, 12. 1IO 
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Uranyl sal ts , 12. 6O 
selenate , 10. 877 
selenido, 10. 798 
selenite, 10. 837 

dihydrate, 10. 837 
si l icate, 6. 882 
silver carbonate, 12. 115 

ehromate, 11. 308 
nitrate, 12. 126 

sodium arsenate, 9. 215 
carbonate, 12. 17 
ehromate, 11 . 308 
columbate , 9. 867 
dihypophosphite , 8. 889 

pentahydrate , 8. 889 
disulphate, 12 . 109 
disulphite, 10. 308 
hexafluoride, 12. 79 
h y d r o x y sulphite , 10. 309 

• — metaphosphate , 12. 18 
. nitrate , 12 . 126 

_ phosphate , 12 . 132 
phosphite , 8. 919 
pyrophosphate , 12. 132 
sulphate , 12 . 17 
tricar bona te , 12 . 114 
trifluoride, 12. 79 
tri sulphate , 12. 109 

s tront ium dihydrotetraphosphato, 12. 
136 

oxyte traphosphate , 12. 136 
sulpharsenato, 9. 323 
sulphate , 12 . 17, 103 

monohydrate , 12 . 104 
trihydrate, 12 . 104 

sulphide, 12. 95 
sulphite , 10. 308 

tetrahydrate , 10 . 308 
tr i tahenahydrate , 10. 308 

sulphoaut imonate , 9. 575 
su lphomolybdate , 11 . 652 
tartrate , 12. 18 
tel lurate, 11 . 97 
tel lurite, 1 1 . 82 
t e trae thy lammonium chloride, 12. 189 
tetrahydropentaselenite , 10. 838 
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V i l l a m a n i n i t e , 14. 424 ; 15 . 6 
V i l l o m a n i t e , 1 5 . 449 
Vi l lar i r e v e r s a l , 1 3 . 275 
Vi l l a r s i t e , 6. 388 
V i l l e m i t e , 6. 438 
Vi lu i to , 6. 72O 
Vinosse , 2 . 438 
Vino b l a c k , 5 . 749 
V inega r , 1 3 . 6 1 3 , 616 
V i o l a n , 6 . 9 1 5 ; 12 . loO 
Vio la r i s , 1 5 . 4 4 8 
V i o l a r i t e , 1 4 . 424 ; 1 5 . 6, 448 
V i o l e t h e x a h y d r a t e , 1 1 . 422 

u l t r a m a r i n e , 6. 591 
V i o l o b r o m i d e , 1 4 . 729 
V i r g i n i a s i lver , 1 5 . 208 
V i r i d e m o n t a n u m , 6. 343 
V i r i d i t e , 6 . 622 , 921 ; 12. 531 
V i r t u a l w o r k , p r inc ip le of, 1. 714 
Viscos i t i es , col loids , 1. 774 
Vi scos i tv coefficient, 1. 749 

f luids , 1. 749 
V i t i a t e d a i r , 1 . 344 
Vitrse lacrymae, 6. 53O 
V i t r e i s g u t t i s , 6. 53O 
Vi t roos i l , 6 . 288 
Vi t r io l , 14 . 242 

b l u e , S. 234 
• b r o w n oil of, 10. 368 

c y p r i a n , 3 . 234 
d e L u n a , 3 . 459 
g reen , 14. 245, 248 
m i x t e c h y p r o , 4 . 639 
ochre , 14. 335 
of M a r s , 14. 243 
r e d , 14. 761 
w h i t e , 4 . 613 
z inc , 4 . 613 

Vi t r io lge lb , 14. 343 
Vi t r io locker , 14. 335 
Vi t r io l s , 1. 383 
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Vitriolste in, 10. 351 
Vitr iolum album, 4 . 613 

argenti , 8. 459 
ferri, 14. 245 
mart is , 14. 244, 245, 248 
veneris , 8. 234 

Vitrol ium viride, 14. 245 
Vi trum antimonii , 9. 42O, 577 

flexible, 6. 520 
miscovi t icum, 8. 606 

Vitruvius , 1. 37 
Vivianite , 8. 734 ; 12. 531 ; 14. 390 
Volckerite, 3 . 904 
Voelkerite, 4. 251 ; 5. 154 
Vdlknerite, 5. 296 
Vollig ergebnislos, 15. 478 
Vogesi te , 6. 815 
Voglianite, 12. 5, 106 
Vogl i te , 12. 5, 116 
Vogt i te , 6. 899 
Voigt i te , 6. 609 
Volati le alkalies, 2. 42O 

sulph.ur of Mars, 1. 125 
Volbouthi te , 3 . 623, 625 ; 9. 715, 767 
Volcanite , 6. 817 ; 10. 915 
Volgerite , 9. 343, 437 
Volkemi te , 4. 376 
Volomit , 14. 542 
Vol t , 1. 963 
Vol tage , 1 . 963 

decompos i t ion , 1. 965, 1031 
and. concentrat ion, 1. 1039 

Vol ta i te , 5. 154 ; 1 2 . 531 ; 14 . 328, 
352 

Vol tameter copper, 1. 964 
si lver, 1. 964 

Vol ta 's law, 1 . 158 
Voltz inc , 4. 408, 587 
Vol tz i te , 4 . 408, 587 
Vo lume a t o m , 1. 188 

critical, 1. 165 
crystal , 1. 656 
electricity, 1. 820 
energy, 1. 712 
gases , 1. 150 

effect of temperature, 1. 158, 
160 

— pressure, 1. 150 
jo int effect t e m p , and press. , 1. 

161 
moi s t gases , measuring, 1. 438 
molecular, 1. 416 
of a t o m , oscil latory, 1. 233 

vibratory, 1. 233 
theory, 1. 188 
va lency , 1. 241 
vibratory, 1. 755 

Vo lumes a n d molecular -weights, 1. 201 
atomic , 1. 228 
la-w of combining, 1. 171 
molecular, 1. 176, 195, 228 
specific, 1. 228 

Vondiest i te , 11 . 2, 62 
Vonsenite , 5. 114 ; 12. 531 
Voraul i te , 5. 370 
Vorobyevi te , 4. 204 ; 8. 803 
Vortmann's fuscosulphate , 14. 674 

sa l t , 14. 803 
Vrbaite , 9. 675 
Vredenburgite , 12 . 150, 234, 531 

W 

Waals ' equat ion of s ta te for sol ids, 1. 836 
gas equat ion, 1. 756 
theory corresponding s ta te s , 1. 759 

Wackenroder's solution, 10. 563, 621 
Wackenrodite , 12 . 150, 267 
W a d , 12. 150, 267 ; 14. 424 ; 15 . 9 
Wallstahl , 12. 710 
Warmebehandlung, 12. 673 
Wagnerite , 4 . 252 , 387 ; 8. 734 

arsenico, 4. 388 
barium, 4. 388 
bromo, 4 . 388 
calcium, 3 . 902 ; 4 . 388 
chloro, 4 . 388 
ferro, 4 . 388 
mangano , 4. 388 
s tront ium, 4. 388 
vanadium, 4. 388 

Wahl i te , 13 . 62O 
Waldenheimite , 6. 821 
Walkerde, 6. 496 
Walkererde, 6. 496 
Walkerite , 6. 366, 496 
Walkthon , 6. 496 
Wall reactions, 16. 153 

saltpetre, S. 849 
Wallerian, 6. 396, 821 
Walleri ite , 14. 136 
Walmstedt i te , 4. 349 
Walpurgin, 9. 216 
Walpurgite , 9. 5, 216, 589 ; 12. 5 
Waltheri te , 9. 704 
Waluewite , 6. 816 
Wapplorite , 4. 252 ; 9. 5, 179 
Wardite , 5. 367 
Warrenite , 9. 343, 554 
Warringtonite , 4 . 639 
Warthai te , 9. 695 
Warwickito , 7. 3 , 54 
W a s h e d metal , 12. 709 
Washington!te , 7. 2 , 57 
Was i te , 5. 509 
Wasrnium, 5. 504 ; 7. 1 74 
Wasserbleiocker, 11 . 535 
Wassereisen, 8. 853 
Wasserkies, 9. 306 ; 14. 200 
Water , 11 . 368 

absorption spectrum, 1. 474 
action a luminium, 1. 494 

barium, 1. 135 
boron, 1. 494 
calcium, 1. 135 
carbides, 1. 494 
chromium oxide , 1. 494 
esters, 1. 494 
halogens, 1. 493 , 494 
hydrides, 1. 494 
iodine, 1. 494 
iron, 1. 134 
magnes ium, 1. 135 
manganese oxide , 1. 494 
meta l dioxides , 1. 494 
molybdous chloride, 1 . 494 
nitrides, 1. 494 
non-metal ox ides , 1. 494 
meta ls , 1. 493 
organometall ic compounds , 1. 

494 

sulph.ur


W a t e r act ion phosphides , 1. 494 
phosphorus , 1 . 494 
potass ium, 1. 135 

amalgam, 1. 135 
potass ium cobal tocyanide , 1. 494 
selenides , 1. 494 
si l icides, 1. 494 
sod ium, 1. 135 

amalgam, 1. 135 
s tront ium, 1. 135 
sulphides , 1. 494 
sulphur, 1. 494 
uranium oxide , 1. 494 
zinc, 1. 134 

adsorpt ion b y sol ids, 1. 495 
alio tropic s ta tes , 1. 457 
bath , 1. 49 
boil ing point , 1. 436 
cha lybeate , 1. 406 ; 12 . 545 
colour, 1. 473 
compos i t ion (gravimetric) , 1. 129 

of Cavendish, 1. 138 
Lavoisier, 1. 140 
W a t t s , 1. 141 

compressibi l i ty , 1 . 4 1 8 
conduct iv i ty , 1. 4IO 
critical temperature , 1. 437 
crystals , 1. 464 
crystal l izat ion, 1. 463 
cycle in nature , 1. 405 
decomposi t ion , 1. 136, 490 

b y meta l s , 1. 134 
dens i ty , critical, 1. 438 
dielectric capaci ty , 1. 478 
diffusion, 1. 469 
dispersion, 1. 472 
dissociat ion, 1. 492 
dist i l lat ion, 1. 409 
drinking, 1. 408 

• electrical conduct iv i ty , 1. 475 
e lectrolyses , 1. 136, 277, 356 
(e lement) , 1. 31 
energy formation, 1. 489 
entropy, 1. 47O 
evaporat ion ve loc i ty , 1. 424 
ferruginous, 12 . 545 
formation of, 1. 127 
free energy, 1. 490 
freezing, 1. 463 

— fresh, 1. 406 
fusion hea t of, 1. 428 
gas , 1. 281 
glass , 6. 317 

boric acid, 5. 75 
gravimetric compos i t ion , D u m a s , 1.13O 

Morley, 1. 132 
ground, 1. 406 
hard, 1. 407 ; 6. 78 

in nature , 6. 81 
h e a t conduct iv i ty , 1. 471 

formation, 1. 489 
ionizat ion, 1. 477 

influence in chemical act ion , 1. 377 
ionizing constant , 1. 4 7 6 

potent ia l , 1. 476 
Kerr's e lectro-optic effect, 1. 4 8 0 
l iquid, const i tut ion , 1. 461 

molecular s ta te , 1. 460 
Sutherland's theory const i tut ion , 

1 . 4 6 1 
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W a t e r magnet i c suscept ibi l i ty , 1. 479 
magnet iza t ion , 1. 479 
magneto -opt i c rotat ion, 1. 479 
m a x i m u m dens i ty , 1. 413 
mineral , 1. 406 
molecular formula, 1. 46O 

diameter , 1. 460 
m e a n free p a t h , 1. 460 
n u mb er per c . c , 1. 46O 
ve loc i ty , 1. 460 
v o l u m e , 1. 416 

• molecules collision frequency, 1. 460 
gasogenic , 1. 410 
ice, 1. 411 
l iquidogenic , 1. 411 
-water, 1. 410 

optical properties , 1. 472 
ozone- , 1. 898 
photoelectric effect, 1. 48O 
potable , 1. 408 
pressure coefficient, 1. 429 

critical, 1. 438 
properties , 6. 319 
purification, 1. 409 
rain, 1. 406, 407 

• refractive index , 1. 472 
sal ine, 1. 407 
sea, 1. 407 
soft, 6. 78, 79 
softening, 6. 79 

Clarke's process, 6. 79 
• l ime process , 6. 79 

soda process , 6. 79 
soda- l ime process , 6. 8O 

specific cohes ion, 1. 469 
— gravi ty , 1. 415 

hea t , 1. 469 
spring, 1. 406 
(steam) and iron, 1. 297 
steel , 12. 545 
sulphur, 1. 406 
surface, 1. 406 

tens ion, 1. 467 
tensi le s trength, 1. 422 
thermal expans ion , 1. 412 
t o earth , transformation, 1 . 8 1 
transit ion point , 1. 429 

effect pressure, 1. 429 
underground, 1. 406 
uses , 6. 3 2 4 
vapour pressure, 1. 423 , 4 3 1 , 435 

formulas, 1. 433 
see S t e a m 

vaporizat ion, hea t of, 1. 426 
ve loc i ty formation, 1. 483 

sound, 1. 469 
Verdet 's constant , 1. 479 
v iscos i ty , 1. 465 
v o l u m e effect pressure, 1. 410 

temperature , 1. 41O, 414 
synthes i s , 1. 143 

Cavendish, 1. 143 
H o f m a n n , 1. 145 

volumetr ic composi t ion, Cavendish, 1. 
139 

Waters ton ' s hypothes i s , 1. 747 
Wat tev i l l i t e , 8. 623 ; 4 . 252 ; 15. 9 
W a v e - length, 4 . 7 
Wave l l i t e , 5 . 165, 274, 366 ; 8. 734 ; 16. 9 

l ime , 5 . 366 
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W a v e l l i t e , p s e u d o - , 5 . 366 
Weak a c i d s , 1. 081 

b a s e s , 1. 981 
ions , 1. 1015 

W e b n e r i t e , 0. 551 
W e b s k y i t e , 6. 423 
W e b s t e r i t e , 5 . 338 
W e h r l i t e , 9. 589 ; 1 1 . 9, 6O 
W e h r l l i t e , 6 . 918 
Weibullh>e, 7 . 491 ; 10 . 694, 796 
W e i g h t , 4 . 16O 

fo rmula , 1 . 179 
inc rease d u r i n g ca lc ina t ion , 1. 55 
l aw of pe r s i s t ence , 1. 101 
m o l a r , 1. 176 

• of m a t t e r , 1. 66 
W e i g h t s a t o m i c , 1. 104, 180, 181 

c o m b i n i n g , 1. 99 
e q u i v a l e n t , 1. 99 
r e a c t i n g , 1. 99 

W e i n b e r g e r i t e , 12 . 531 
W e i n b e r g i t e , 6. 645 
W e i n s c h e n k i t e , 5 . 529 
W e i s g y l d e n , 9. 291 
Weis se re rde , 6. 921 
Weisse rz , 9- 306 
Wei s se s N i c h t s , 4 . 506 

spe i skoba l t , 15 . 447 
Woissgolderz , 1 1 . 1 

p r i s m a t i s c h e , 1 1 . 1 
Weissgt i l t igerz , 9. 291 

d u n k l e s , 9. 551 
Weiss ig i t e , 6. 663 
Wei s s i t e , 6. 812 ; 1 1 . 40 , 43 
Weieskupfe r , 15 . 179 
Weisskupfe re rz , 14. 20O 
Weisssp iessg lanzerz , 9. 421 
W e l d s t ee l , 12 . 7IO 
W e l d o n m u d , 2 . 28 
W e l l s i t e , 6. 738 
W e l s b a c h ' s m a n t l e , 7. 218 
W e l s i u m , 5 . 503 , 691 
W e n z e l i t e , 12 . 15O, 448 , 531 ; 14 . 396 
W e r k b l e i , 7 . 504 
W o r n e r i t e , 6. 619, 762, 913 
W e r n e r ' s t h e o r y , a m m i n e s , 8. 234 

va l ency , 8. 234 
W e s l i e n i t e , 9. 461 
Wesse l l ' s s i lver , 15 . 210 
Westanifce, 6. 456 , 458 , 5OO 
W e t p rocesses e x t r a c t i o n copper , 3 . 29 

chemica l , 8. 29 
e l ec t ro ly t i c , 3 . 29 

W h a r t o n i t e , 1 5 . 6, 446 
W h a t o n i t e , 14. 200 
W h e e l ore , 9. 560 
W h e t s t o n e A r m e n i a n , 5 . 247 
Whewe l l i t e , 3 . 623 
W h i t e ac id , 2 . 135 

a n t i m o n i a l o re , 9. 421 
b r a s s , 18 . 545 
Chinese , 4 . 507 
copper , 15 . 208 
c o p p e r a s , 4 . 613 
gold a l loys , 15 . 647, 651 ; 16 . 219 
h e a r t c a s t i ron , 12. 725 
i r on p y r i t e s , 12 . 531 
i somer , 18 . 271 
l ead , 7. 841 

—-*— ' G. JBischof's p roces s , 7 . 845 

I N B E X 
W h i t e l ead compos i t i on , 7 . 840 

I>utch p rocess , 7 . 842 
e lec t ro ly t i c p roces s , 7 . 846 
F r e n c h p rocess , 7 . 846 

-— — G e r m a n p roces s , 7 . 844 
K l a n g e n f u r t h p r o c e s s , 7 . 844 
W . L . M a t h e s o n ' s p r o c e s s , 7 . 845 
m i l d p rocess , 7 . 845 
non -po i sonous , 7 . 818 
p r e c i p i t a t i o n p r o c e s s , 7 . 845 
p r o p e r t i e s , 7 . 847 
q u i c k p roces s , 7 . 846 
W . H . R o w l e y ' s p r o c e s s , 7 . 845 
S t a c k p rocess , 7 . 842 
s u b l i m e d , 7 . 818 
V e n e t i a n p r o c e s s , 7 . 841 

m e t a l , 3 . 25 ; 4 . 671 
n icke l , 15 . 6 

o re , 9 . 4 , 310 
p ig i ron , 12 . 596 
p r e c i p i t a t e fusible , 4 . 786 , 845 , 862 

infus ible , 4 . 786 
p y r i t e s , 14 . 199 
s i lver , 1 5 . 210 
t e l l u r i u m , 1 1 . 2 
u l t r a m a r i n e , 6 . 5 9 1 , 594 
v i t r io l , 4 . 613 
z inc , 4 . 507 

W h i t n e y i t e , 3 . 7 ; 9. 4 , 62 
W i c k l o w i t e , 9 . 715 , 778 
W i d i a , 14 . 542 
W i d m a n s t a t t e n figures, 12. 888 

s t r u c t u r e , 12 . 888 
W i e d e m a n n a n d F r a n z ' s l aw , 8. 52 
W i e s e n e r z , 18 . 886 
W i i k i t e , 5 . 4 8 1 , 519 ; 7 . 1OO 
W i l h e l m i t e , 6. 438 
W i l h e l m y ' s l aw, 1. 294 
W i l k e i t e , 6. 89O 
W i i k i t e , 7 . 3 
Wi l l eox i t e , 6. 609 ; 12. 5 3 1 
W i l l e m i t e , 4 . 408 ; 6. 438 ; 12 . 15O 
W i l l i a m i t e , 15 . 6 
WiHiams i t e , 6 . 422 
W i l l - o ' t h e - W i s p s , 8. 803 
W i l l y a m i t e , 9. 556 ; 14 . 424 ; 1 5 . 6 
W i l s o n i t e , 6. 619, 763 
W i l t s h i r e i t e , 7 . 491 ; 9 . 300 
W i l u i t e , 6. 726 
W i n c h i t e , 6. 821 ; 12 . 148, 15O 
W i n k l e r i t e , 14 . 424 ; 1 5 . 6 
W i n k w o r t h i t e , 6. 451 
W i s e r i n e , 5 . 527 
W i s e r i t e , 12 . 225 
W i s m a t , 9 . 588 
W i s m u t h b l e i e r z , 9. 694 
W i s m u t h g l a n z , 9. 684 
W i s m u t h k u p f e r e r z , 9. 69O 
W i s m u t h o x y d k o h l e n s a u r e s , 9 . 704 
W i t h a m i t e , 6. 721 ; 12 . 15O 
W i t t i c h e n i t e , 3 . 7 ; 9. 689, 69O 
W i t t i n g i t e , 6. 897 
W i t t i t e , 9. 6 9 5 ; 10 . 694 , 796 
W o c h e i n i t e , 5 . 249 
W o d a n i t e , 6. 609 
W o d a n i u m , 14. 421 
W o d a n k i e s , 14 . 421 
W o h l e r i t e , « . 855 , 858 ; 7 . 1OO ; 9 . 839, 867 
W o e i b y i t e , 5 . 5 2 3 
W o l c h i t e , 9 . 550 
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W o e s t y n ' s rule, 1. 806 
Wolohonskorte , 6. 865 
AVoIf, 1 1 . 673 
Wolfachi te , 9 . 4 , 343 , 556 ; 15 . 6 
Wolfart , 1 1 . 673 
Wolferam, 11 . 673 
Wolffert, 1 1 . 673 
Wolffram's red sa l t , 16. 271 
Wolf ish, 1 1 . 673 
Wolfort , 1 1 . 673 
Wolfram, 11 . 673 , 674, 798 

blue, 11 . 745 
Wolframine , 1 1 . 753 
Wol framinum, 1 1 . 742 
Wolframite , 6. 630 ; 7. 897 ; 11 . 678, 798 ; 

12 . 150, 531 
Wol framum, 11 . 674 
Wolframocker, 1 1 . 753 
Wolf rig, 11 . 673 
Wolfsberg i te , 9 . 343 , 536 
Wolf toni te , 12 . 242 
Wol las ton i te , 6. 354 , 39O 

a-, 6. 354 
P-, 6. 354 
pseudo- , 6. 354 

W o o d arsenate , 9. 160 
charcoal , 5 . 748 
iron ore, 12. 531 
t i n , 7. 394 

Woodwardi te , 8. 7 ; 5. 154, 353 
W o o l fat , 2 . 425 , 438 
Wool fram, 11 . 673 
W o o t z , 12 . 853 ; 18 . 55O 
W o o z , 12 . 853 
Work, 1. 689 

external , 1. 695 
hardening, 13 . 19 
in chang ing v o l u m e of gases , 1. 69O 
internal , 1. 699 
m a x i m u m , 1. 703 
of chemical react ion, 1. 73O 
va lue of h e a t , 1 . 719 
v irtual , principle of, 1. 714 

Worobieffite, 6. 803 
W o r o b y e w i t e , 6. 803 
W r o u g h t iron, 12 . 634 , 709 
Wullner's law, 1. 648 
W u s t i t e , 18 . 702, 704 
Wulfen i te , 7. 491 ; 1 1 . 488 , 666 

X-rad iogram, 1 . 642 
Wurfelerz, 9. 226 
W y o m i n g i t e , 5. 531 

X 

X-radiograms crys ta l s , 1. 634 
X - r a y a n a l y s e s crystal s tructure , 1. 633 

spectrometer , 1. 6 3 5 
spec trum, 1. 636 

of, 4 . 38 
X - r a y s , 4 . 3 1 , 86 

absorpt ion coeff., m a s s , 4 . 3 3 , 3 4 
exc i t ing , 4 . 3 2 
f luorescent, 4 . 35 
hard, 4 . 33 
o p a c i t y t o , 4 . 3 3 
pene tra t ing power , 4 . 3 3 
pr imary, 4 . 3 2 
reflection, 4 . 3 4 

VOI*. XVI. 

X - r a y s scattering, 4 . 34 
secondary, 4 . 21 
soft , 4 . 33 
transparency t o , 4 . 3 3 

X a n o r t h i t e , 5 . 509 
Xantharsen i t e , 12 . 15O 
X a n t h i c acid, 6. 119 
X a n t h i n , 5 . 971 
X a n t h i o s i t e , 9 . 23O 
X a n t h i t a n e , 6. 84O ; 7. 3 
Xanthoarsen i t e , 9. 218 
X a n t h o c h r o m i c d i th ionate , 10 . 596 
X a n t h o c o n i t e , 3 . 3OO ; 9 . 4 , 319 
X a n t h o g e n a m i d e , 6. 12O 
X a n t h o g e n i c acid , 6. 119 
X a n t h o l i t e , 6. 909 ; 12 . 531 
X a n t h o p h y l l i t e , 6. 816 ; 12 . 531 
Xantho-s ider i t e , 12 . 531 ; 13 . 886, 892 ; 14 . 

329 
X a n t h o x e n i t e , 12 . 531 ; 14 . 409 
X e n o l i t e , 6. 456 
X e n o n , 7. 889 

a tomic we ight , 7. 947 
electronic structure, 7. 949 
his tory , 7. 89O 
hydrate , 7. 943 
i sotopes , 7. 948 
occurrence, 7. 892 
preparat ion, 7. 902 
propert ies , chemical , 7. 941 

phys ica l , 7. 900 
X e n o t i m e , 5. 5 2 7 ; 7. IOO, 1 8 5 ; 8. 7 3 4 ; 

12 . 6 
su lphato , 5 . 528 
X-radiogram, 1. 642 

X i p h o n i t e , 6. 821 
X o n o t l i t e , 6. 36O 
X y l e n e a n d hydrogen , 1. 304 
Xy l id in ium-1 . 2 . 4-bromopal ladite , 15 . 677 

1 . 3 . 4-bromopal ladite , 15 . 677 
1 . 4 . 5-bromopal ladite , 15 . 677 
1 . 2 . 4-chloropal ladite , 1 5 . 670 
1 . 3 . 4-chloropal ladite , 15 . 670 

I 1 . 4 . 5-chloropalladite , 15 . 67O 
1, 2, 4 -xy l id in ium bromosmate , 15 . 723 
1 . 3 , 4 -xy l id in ium b r o m o s m a t e , 15 . 723 
1 . 4 , 5 -xy l id in ium b ro mo sma te , 15 . 723 
X y l i t e , 6. 825 
Xy loch lore , 6 . 368 
X y l o t i l e , 6. 825 
X y l y l a m m o n i u m bromoplat inate , 16. 375 
m - 4 - x y l y l a m m o n i u m chlorosmate , 15. 719 
o - 4 - x y l y l a m m o n i u m chlorosmate , 16. 719 
p - 5 - x y l y l a m m o n i u m chlorosmate , 15 . 719 

Y 

Y a n g , 1. 23 
Yano l i t e , 6. 911 
Ye l l ow a trament , 14 . 329 

c a d m i u m , 4 . 593 
Cassel's, 7. 742 
mineral , 7. 742 
Turner's , 7. 741, 742 
ultramarine, 6. 591 ; 11 . 278 
Veronese, 7. 742 

Y e n i t e , 6. 918 
Y ie ld po int , 1. 819 
Y i n , 1. 23 

3 F 
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Y o u n g i t e , 7 . 797 ; 12 . 150, 397 
Y o u n g ' s m o d u l u s , 1 . 820 
Y t t e r b i a , 5 . 496 , 498 , 706 

i so la t ion , 5 . 705 
Y t t e r b i t e , 5 . 496 , 508 
Y t t e r b i u m , 5 . 705 

a t o m i c n u m b e r , 5 . 706 
weight , 5 . 706 

b o r a t e , 5 . 103 
b r o m i d e , 5 . 707 
c a r b i d e , 5 . 873 
c a r b o n a t e , 5 . 707 
ch lor ide , 5 . 707 
c h l o r o p l a t i n a t e , 16 . 330 
c h r o m a t e , 1 1 . 288 
h y d r o x i d e , 5 . 707 
h y d r o x y o a r b o n a t e , 5 . 707 
i o d a t e , 2 . 355 
i so la t ion , 5 . 555 
m e t a p h o s p h a t e , 5 . 708 
m e t a t u n g s t a t e , 1 1 . 826 
n i t r a t e , 5 . 707 
n i t r i d e , 8. 115 
o r t h o p h o s p h a t e , 5 . 708 

- ox ide , 5 . 706 
oxyeh lo r ide , 5 . 707 
o x y m o l y b d a t e , 1 1 . 565 
o x y o r t h o d e c a v a n a d a t e , 9. 775 
o x y t u n g s t a t e , 1 1 . 791 
p a r a m o l y b d a t e , 1 1 . 587 
p a r a t u n g s t a t e , 1 1 . 819 
p r o p e r t i e s , 5 . 706 
s i l i c o d o d e c a t u n g s t a t e , 6. 880 
s o d i u m p y r o p h o s p h a t e , 5 . 708 

t u n g s t a t e , 1 1 . 791 
so lub i l i ty of h y d r o g e n , 1. 307 
s u l p h a t e , 5 . 707 
s u l p h i t e , 10. 302 
t u n g s t a t e , 1 1 . 791 

Y t t r i a , 5 . 497 , 680 
e x t r a c t i o n , 5 . 676 
g a r n e t , 6 . 921 
s p a r , 5 . 527 
s t o n e , 5 . 497 

Y t t r i a l i t e , 5 . 508 , 512 ; 12 . 6 
Y t t r i o g a r n e t , 5 . 512 
Y t t r i u m , 5 . 676 

a m a l g a m , 5 . 680 
a m m o n i u m c a r b o n a t e , 5 . 683 

s u l p h a t e , 5 . 682 
a n a l y t i c a l r e a c t i o n s , 5 . 679 
a t o m i c n u m b e r , 5 . 680 

w e i g h t , 5 . 680 
b i s m u t h s u l p h a t e , 9 . 701 
b r o m a t e , 2 . 354 

— - b r o m i d e , 5 . 681 
c a r b i d e , 5 . 873 
c a r b o n a t e , 5 . 682 
c h l o r a t e , 2 . 354 
ch lo r ide , 5 . 681 
c h l o r o a u r a t e , 3 . 595 
c h l o r o p l a t i n a t e , 16 . 330 
c h l o r o p l a t i n i t e , 16 . 284 
c h r o m a t e , 1 1 . 288 
d i h y d r o a r s e n a t e , 9. 187 
d i h y d r o t e t r a s e l e n i t e , 10 . 832 
d i o x y s u l p h a t e , 5 . 682 
d i t h i o n a t e , 10 . 694 
d o d e c a n i t r i t o t r i p l a t i n i t e , 8 . 521 
fe r rous u r a n i u m m e t a t i t a n a t e , 7 . 59 

Y t t r i u m fluoborate, 5 . 128 
f luoride, 5 . 681 
fluosilicate, 6. 954 
h e x a i o d o h e x a n i t r i t o t r i p l a t i n i t e , 8. 523 
h y d r a z i n e s u l p h a t e , 5 . 682 
h y d r o a r s e n a t e , 9. 188 
h y d r o a z i d e , 8. 352 
h y d r o p h o s p h a t e , 5 . 684 
h y d r o p y r o p h o s p h a t e , 5 . 684 
h y d r o s u l p h a t e , 5 . 682 
h y d r o x i d e , 5 . 681 

col lo idal , 5 . 681 
i o d a t e , 2 . 354 
iod ide , 5 . 681 
i so la t ion , 5 . 553 
i so topes , 5 . 680 
m a n g a n o u s n i t r a t e s , 12 . 446 
m e r c u r i c ch lo r ide , 5 . 681 
m e r c u r y a l loys , 5 . 681 
m e t a c o l u m b a t e , 9. 866 
m e t a p h o s p h a t e , 5 . 684 
m e t a v a n a d a t e , 9. 775 
m o l y b d a t e , 1 1 . 565 
n i t r a t e , 5 . 683 
n i t r i t e s , 8. 496 
occu r r ence , 5 . 676 
o r t h o a r s e n a t e , 9. 187 
o r t h o c o l u m b a t e , 9. 866 

— o r thod i s i l i c a t e , 5. 512 
o r t h o p h o s p h a t e , 5 . 684 
o x i d e , 5 . 680 
o x y n i t r a t e , 5 . 683 
p a r a t u n g s t a t e , 1 1 . 819 
p e r c h l o r a t e , 2 . 402 
p e r i o d a t e , 2 . 415 
p e r o x i d e , 5 . 681 
p o t a s s i u m c h r o m a t e , 1 1 . 288 

s u l p h a t e , 5 . 682 
p r e p a r a t i o n , 5 . 678 

p r o p e r t i e s , 5 . 679 
p y r o p h o s p h a t e , 5 . 684 
s e l e n a t e e n n e a h y d r a t e d , 10 . 872 

o c t o h y d r a t e d , 10 . 872 
se len i te , 10 . 832 
s i l ica te , 6. 849 
s i l i c o d o d e c a t u n g s t a t e , 6 . 880 
s o d i u m c a r b o n a t e , 5 . 683 

p y r o p h o s p h a t e , 5 . 684 
s u l p h a t e , 5 . 682 
s u l p h i d e , 5 . 681 
t u n g s t a t e , 1 1 . 791 

- so lub i l i ty of h y d r o g e n , 1. 306 
- s u l p h a r s e n a t e , 9. 322 
- s u l p h a r s e n i t e , 9. 297 
- s u l p h a t e , 5 . 682 
- s u l p h a t o s t a n n a t e , 7 . 479 

s u l p h i d e , 5 . 681 
- s u l p h i t e , 10 . 302 
- s u l p h o m o l y b d a t e , 1 1 . 652 
- s u l p h o t u n g s t a t e , 1 1 . 859 
- t a n t a l a t e , 9. 904 
- t e l l u r a t e , 1 1 . 96 
- t e l l u r i t e , 1 1 . 81 
- t h o r i u m m e t a t i t a n a t e , 7 . 59 
- u r a n y l c a l c i u m d e u t e r o t e t r a c o l u m b a t e , 

9. 904 
t i t a n o c o l u m b a t e , 9 . 904 

Y t t r o c a l c i t e , 5 . 52O 
Y t t r o e e r i t e , 2 . 2 ; 8 . 623 ; 5 . 520, 6 3 8 
Y t t r o c r a s i t e , 5 . 513 ; 7 . 3 , 59 ; 1 2 . 6 
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Y t t r o e r s i t e , 12 . 6 
Y t t r o f i u o r i t e , 5 . 52O 
Y t t r o g a r n e t , 9 . 839 
Y t t r o g u m m i t e , 5 . 515 ; 12 . 5 , 52 
Y t t r o i l m e n i t e , 5 . 616 ; 9. 839 
Y t t r o t a n t a l i t e , 5 . 497 , 516 ; 9. 839 ; 12 . 5 
Y t t r o t i t a n i t e , 6 . 512 ; 6 . 831 ; 7 . 3 
Y u k o n i t e , 9. 228 ; 12 . 531 

Z 

Zaffera, 14 . 42O 
Zaffier, 14. 519 
Zaffre, 14 . 420 , 519 
Z a l i u m , 5 . 239 
Z a m b o n i n i t e , 6 . 907 
Zaphara, 14 . 42O 
Z a p h e r , 14 . 420 
Z a p h e r a , 14 . 420 
Z a r a t i t e , 1 5 . 6, 484 , 485 
Z a n i m o d K a I k j o r d f t t renadt , 14 . 355 
Z a r n i c h , 9 . 1 
Z e a g o n i t e , 6 . 711 
Z e b e d a s s i t e , 6 . 812 
Z e e m a n effect, 4 . 18 
Z e l l p y r i t e s , 14 . 218 
Z e m e n t s t a h l , 1 2 . 753 
Zeol i l iza t ion , 6 . 646 
Zeol i t e e n c u b e s , 6. 729 

fibrous, 6 . 758 
fo l i a ted , 6. 758 
n i a n g a n o - , 6. 901 
m e a l y , 6. 758 
n a c r e e , 6 . 758 
of B r e i s g a u , 6 . 442 

B r i s g a u , 4 . 642 
r a d i a t e d , 6 . 758 

Zeo l i t e s , 6 . 574 
cap i l l a r i s , 6 . 652 
c ry s t a l l i a d c e n t r u m t e n d e n t e s , 6 . 758 
c r y s t a l l i s a t u s , 6 . 652 
l amrne l l a r i s , 6 . 758 
p r i s m a t i c u s , 6- 652 

Zeo l i t he c u b i q u e , 6 . 644 
• d u r , 6. 644 
e m o r e s c e n t e , 6 . 738 
l e u c i t i q u e , 6. 744 
r o u g e d 'Aede l fo rs , 6. 738 

Z e o l i t h u s c r y s t a l l i s a t u s c u b i c u s , 6 . 729 
l a m e l l a r i s , 6 . 368 

Z e o p h y l l i t e , 6 . 3 6 3 , 951 
Zepharoirchite, 5 . 155, 362 ; 8. 734 
Z e r k , 7 . 98 
Z e r m a t t i t e , 0 . 4 2 3 
Z e r o a b s o l u t e , 1 . 16O 
Z e u g i t e , 8 . 889 
Z e u n e r i t e , 9 . 2 1 6 ; 1 2 . 5 
Zeuxi te , 6 . 741 
Ziegelerz , 8. 117 
Z ie rvogePs p r o c e s s s i lver , 8. 305 
Ziguel ine, 8. 117 
Zil lerthite , 9 . 405 
Zi lver , 8 . 295 
Zino , 4 . 3 9 8 , 4Ol ; 1 8 . 6 1 6 ; 1 5 . 51O 

a c i d fluoride, 4 . 634 
a c t i o n o n w a t e r , 1 . 134 
alooholochloride, 4 . 547 
al lotropes , 4 . 430 
a l loys , 4 . 665 

Zinc a l u m , 5 . 354 
a l u m i n a t e , 5 . 296 
a l u m i n i t e , 5 . 354 
a l u m i n i u m a l loys , 5 . 237 

c o p p e r a l l oys , 5 . 24O 
i r o n a l loys , 1 3 . 557 
m a g n e s i u m a l loys , 5 . 24O 
n i c k e l a l loys , 1 5 . 231 
p h o s p h a t e , 5 . 371 
s u l p h a t e , 5 . 354 

— a l u m i n o t u n g s t a t e , 1 1 . 789 
— a l u n i t e , 5- 164 
— a m a l g a m s , 4 . 1037 
— a m i d e , 8- 260 
— a m i d o s u l p h o n a t e , 8. 643 
— a m i n o m e t h y l s u l p h o x y l a t e , 10 . 162 

axnmine , 8. 249 
— a m m i n o c h l o r o m e r c u r i a t o , 4 . 861 
— a m m i n o c b l o r o s m a t e , 1 5 . 72O 
- a m m i n o c h r o m a t e , 1 1 . 277 

m o n o h y d r a t e , 1 1 . 277 
a m m i n o m e t a s i l i c a t e , 6. 441 
a m m i n o n i t r i t e , 8. 489 
a m m i n o p o t a s s a m i d e , 8 . 261 
a m m i n o p y r o p h o s p h a t e , 4 . 662 
a m m i n o s e l e n i t e , 10 . 827 
a m m i n o s u l p h i t e , 10 . 286 
a m m o n i u m c h r o m a t e , 1 1 . 279 

— c o b a l t o u s s u l p h a t e , 14. 782 
— _— d i a m m i n o b i s c h r o m a t e , 1 1 . 280 

d i h y d r o p h o s p h a t e , 4 . 661 
d i m e t a p h o s p h a t e , 4 . 663 
d i t h i o n a t e , IO. 592 

•—— fer rous s u l p h a t e , 14 . 298 
f luor ide , 4 . 534 
h y d r o x y d i c a r b o n a t e , 4 . 647 

- — h y p o s u l p h i t e , 10 . 183 
m a n g a n o u s s u l p h a t e , 12 . 423 
n i cke lous s u l p h a t e , 1 5 . 476 
o x y c h l o r i d e s , 4 . 546 

— o x y d o d e c a c h l o r i d e , 4 . 546 
o x y h e n a c h l o r i d e , 4 . 546 
o x y h e x a d e c a c h l o r i d e , 4 . 546 
o x y o c t o c h l o r i d e , 4 . 546 
p a r a m o l y b d a t e , 1 1 . 586 
p a r a t u n g s t a t e , 1 1 . 819 

- p e n t a c h l o r i d e , 4 . 5 5 1 , 552 
p e r s u l p h i t e , 10 . 479 
p h o s p h a t e , 4 . 661 

m o n o h y d r a t o d , 4 . 661 
p o l y i o d i d o , 4 . 581 
s e l e n a t e , 10. 865 
s u l p h a t e , 4 . 635 

h e x a h y d r a t e d , 4 . 635 
s u l p h i t e , 10 . 286 
t e t r a c h l o r i d e , 4 . 552 
t e t r a i o d i d e , 4 . 582 
t h i o s u l p h a t e , 10 . 546 
t r i a m m i n o s e x i c l i r o m a t e , 1 1 . 280 
t r i b r o m i d e , 4 . 571 

a n d s t a n n o u s ch lo r ides , 7 . 434 
t h a l l i u m , 5 . 427 

a n o r t h i t e , 6 . 698 
a n t i m o n a t o t r i i o d o b r o m i d e , 9. 512 
a n t i m o n i t e , 9- 432 
a r s e n a t e h y d r o g e l , 9 . 180 
a r s e n i t o m o l y b d a t e , 9 . 131 
a t o m i c n u m b e r , 4 . 503 

w e i g h t , 4 . 5Ol 
a s i d e , 8. 35O 
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Zinc az ide bas i c , 8. 35O 

a z u r i t e , 8- 275 
b a r i u m t e t r a c h l o r i d e , 4 . 558 

t e t r a i o d i d e , 4 . 584 
b e r y l l i u m s u l p h a t e , 4 . 64O 
b i s m u t h a l loys , 9. 636 

n i t r a t e , 9 . 7IO 
B l a n c d e , 4 . 607 
b l e n d e , 4 . 407 ; 7 . 256 . 897 ; 1 2 . 16O 

X - r a d i o g r a m , 1. 640 
b l o o m , 4 . 408 , 646 
b o r a c i t e , 5 . 140 
b r o m a t e , 2 . 350 

a m m i n o - , 2 . 350 
b r o m i d e , 4 . 564 

____ d i h y d r a t e d , 4 . 567 
m o n o h y d r a t e d , 4 . 566 

. t r i h y d r a t e d , 4- 567 
b r o m o a u r a t e , 3 . 607 

— b r o m o i o d o b i s m u t h i t e , 9. 677 
b r o m o p a l l a d i t e , 1 5 . 677 
b r o m o p l a t i n a t e , 16 . 379 
B u e r r e d e , 4 . 535 
B u t t e r of, 4 . 535 

—— c a d m i u m a l loys , 4 . 688 
d i h y d r o m e t a s i l i c a t e , 6. 445 

—. s p a r , 4 . 643 
caesium p e n t a b r o m i d e , 4 . 572 

—— p e n t a c h l o r i d e , 4 . 557 
p e n t a i o d i d e , 4 . 583 
s e l e n a t e , 10. 867 
t e t r a b r o m i d e , 4 . 572 

— t e t r a i o d i d e , 4 . 583 
ca l c ium a l loys , 4 . 685 

(di) o r thod i s i l i c a t e , 6. 444 
h y p o s u l p h i t e , 10 . 183 

c a r b i d e , 5 . 867 
c a r b o n a t e , 4 . 642, 643 

h e m i h y d r a t e d , 4 . 643 
m o n o h y d r a t e d , 4 . 643 

c a r b o n a t e s ba s i c , 4 . 645 
c a t a l y s i s b y , 1. 487 
eer ie n i t r a t e , 5 . 674 
ce rous n i t r a t e , 5 . 672 
c h l o r a t e , 2 . 349 

a m m i n o - , 2 . 349 
ch lor ide , 4 . 535 ; 1 3 . 616 

d i h y d r a t e d , 4 . 539 
h e m i p e n t a h y d r a t e d , 4 . 540 
m o n o h y d r a t e d , 4 . 54O 
p r o p e r t i e s , chemica l , 4 . 548 

phys i ca l , 4 . 536 
s e s q u i h y d r a t e d , 4 . 540 
t e t r a h y d r a t e d , 4 . 54O 
t r i h y d r a t e d , 4 . 540 

c h l o r o a u r a t e , 3 . 595 
c h l o r o b i s m u t h i t e , 9. 667 
c h l o r o c h r o m a t e , 1 1 . 399 
ch loro iod ide , 4 . 581 
c h l o r o m e r c u r i a t e , 4 . 861 
o h l o r o p a l l a d a t e , 1 5 . 673 
eh lo ropa l l ad i t e , 15 . 67O 
c h l o r o p l a t i n a t e , 16 . 328 

h e x a h y d r a t e , 16 . 329 
c h l o r o p l a t i n i t e , 16 . 283 
o h l o r o p l u m b i t e , 7. 731 
c h l o r o s t a n n a t e , 7 . 449 
c h r o m a t e , 1 1 . 277 

m o n o h y d r a t e , 1 1 . 277 
c h r o m e , 1 1 . 278 

I Z inc c h r o m i t e , 1 1 . 20O 
c h r o m i u m a l loys , 1 1 . 171 

p e n t a n u o r i d e , 1 1 . 364 
c h r o m o u s s u l p h a t e , 1 1 . 4 3 5 
c o b a l t a l loy , 14. 532 

c o p p e r a l loys , 14 . 533 
h e x a c h l o r i d e , 14 . 643 
m e r c u r y a l loy , 14 . 534 

_ o r thos i l i ca t e , 6. 933 
coba l t i c a q u o p e n t a m m i n o b r o m i d e , 14 . 

723 
a q u o p e n t a m m i n o i o d i d e , 14 . 745 
a q u o p e n t a n u n i n o p e n t a c h l o r i d e , 

14 . 661 
• c h l o r o p y r i d i n e b i s e t h y l e n e d i -

amin ech lo r i d e , 14. 666 
h e x a m m i n o i o d i d e , 14 . 743 

_ — h e x a m m i n o p e n t a c h l o r i d e , 14 . 656 
coba l t i c o x y t r i n i t r i t e , 8 . 504 

- — c o b a l t i t e , 14 . 694 
—-— c o b a l t o u s c a r b o n a t e , 14 . 813 
—_ o r t h o p h o s p h a t e , 14 . 852 

s u l p h a t e , 14 . 782 
t e t r a c h l o r i d e , 14 . 644 

col loidal , 4 . 422 
c o p p e r a l l oys , 4 . 670 

- — a m m i n o c h l o r i d e , 4 . 648 
c a r b o n a t e , 4 . 648 
d i h y d r o x y h e x a m e t a r s e n i t e , 9 . 127 

— h y d r o s u l p h a t e , 4 . 64O 
- — m a n g a n e s e a l loys , 1 2 . 207 

n i cke l - coba l t a l loys , 1 5 . 337 
——— i ron a l loys , 1 5 . 313 

t u n g s t e n a l loys , 1 5 . 251 
. o x y c h l o r i d e , 4 . 540 
_ . _ p h o s p h a t e , 4 . 664 

p h o s p h a t o a r s e n a t e , 9 . 182 
s u l p h a r s e n i t e , 9. 296 
s u l p h a t e s , 4 . 639 

b a s i c , 4 . 64O 
cup r i c s u l p h i d e , 4 . 604 
c u p r i d e , 4 . 672 
deca f luod ice ra t e , 5 . 638 
d e c a m m i n o c h r o r n a t e , 1 1 . 278 
d e u t e r o h e x a v a n a d a t e , 9. 773 

d i a m m i n e , 9. 773 
d o d e c a m m i n e , 9 . 773 

— h e x a m m i n e , 9 . 773 
d i a m i d o d i p h o s p h a t e , 8. 711 
d i a m m i n o a z i d e , 8. 35O 
d i a m m i n o b r o m i d e , 4 . 57O 
d i a m m i n o c h l o r i d e , 4 . 549 
d i a m m i n o d i i o d o t r i a r s e n i t e , 9 . 267 
d i a m m i n o i o d i d e , 4 . 582 

— d i a m m i n o m o l y b d a t e , 1 1 . 562 
d i a m m i n o r t h o a r s e n a t e , 9 . 180 
d i a m m i n o s u l p h a t e m o n o h y d r a t e d , 4 . 

634 
d i a m m i n o s u l p h i t e , 1 0 . 286 
d i a n u n i n o t h i o c a r b o n a t e , 6 . 127 
d i a m m i n o t h i o s u l p h a t e , 10 . 546 
d i a m m i n o t r i o x y d i b r o m i d e , 4 . 569 
d i a m m i n o t r i o x y d i c h l o r i d e , 4 . 645 
d i a m m i n o x i d e , 4 . 624 
d i a r s e n a t o c t o d e c a t u n g s t a t e , 9 . 2 1 4 
d i a r s e n i d e , 9 . 66 
d i b e n z y l s u l p h o n e , 10 . 162 
d i b o r a t e , 6 . 100 
d i c h r o m a t e , 1 1 . 341 
dihydrazinosulphite , 10 . 286 
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Zinc dmydroarsenatotrimolybdate, 9. 208 
dihydrophosphate, 4. 660 

dihydrated, 4. 66O 
dihydrotetrarsenate, 9. 181 
dihydroxydisilicate, 6. 442, 443 
dihydroxymetasilicate, 6. 443 
dihydroxypyroarsenate, 9. 182 
dihydroxysulphite, 10. 286 
dihydroxytetraehloroplatinate, 16. 334 
diiododinitritoplatinite, 8. 523 
diiodotriarsenite, 9. 257 
dimetaphosphate, 4. 663 
dioxycarbonate, 4. 646 

dihydrated, 4. 646 
dioxychromate, 11. 279 
dioxynitrate hydrated, 4. 654 
dioxytetrafluomolybdate, 11. 614 
dioxytricarbonate, 4. 646 
diphosphide, 8. 843 
diplatinous hexasulphoplatinate, 16. 

396 
disodium phosphate, 4. 661 
distillation, 4. 403, 413 
dithionate, 10. 592 
ditritaaluminide, 9. 238 
ditritantimonide, 9. 406 
ditritaphosphide, 8. 842 
ditr it arsenide, 9. 66 

-—-— ditungstate, 11. 810 
docositungstate, 11. 833 
dodecabromolanthanate, 5. 645 
dodecaiodolanthanate, 6. 646 
dodecaxnminoxychloride, 4. 546 
dodecatungstate, 11. 832 
dust, 4. 411 
enneabromodidymate, 5. 645 
enneamimnoohloroplatinate, 16. 329 

— enneaoxydichloride, 4. 545 
enneaoxydiiodide, 4. 58O 
enneaoxy tetrachloride, 4. 545 
ethylstannonate, 7. 41O 
ethylsulphinate, 10. 163, 238 
extraction, 4. 411 

blast furnace, 4. 414 
dxy processes, 4. 411 
electric smelting, 4. 414 
electrolysis fused salts, 4. 417 

soln., 4. 415 
-wet process, 4. 416 

fayalite, 6. 906, 909 
• felspar, 6. 662 

ferrate, 18. 935 
ferric alum, 14. 348 

chloride, 14. 104 
tetrasulphate, 14. 348 

tetracosihydrate, 14. 348 
tetradecahydrate, 14. 348 

ferrite, 4. 647 ; 18. 917 
ferrous chlorides, 14. 34 

cuprio Bulpharsenate, 9. 324 
hydrosulphate, 14. 298 
orthosilicate, 6. 909 
sulphate, 14. 297 
sulphide, 14. 167 
trisulphate, 14. 298 

dihydrate, 14. 298 
ootodecahydrate, 14. 298 

fine, 4. 408 
flowers of, 4. 404 
fluoantimonate, 9. 468 

INT>EX 805 

Zinc fiuoborate, 5. 128 
fluoride, 4. 533 

tetrahydrated, 4. 633 
fluosilicate, 6. 953 
fluostannate, 7. 424 
fluotitanate, 7. 73 

hexahydrated, 7. 73 
fluozirconate, 7. 141 
fume, 4. 411 
furnaces, 4. 413 
gadolinium nitrate, 5. 695 
glas, 6. 442 

— — gold alloys, 4. 682 
palladium alloys, 15. 648 

green, 14. 619, 602 
hausmannite, 12. 242 
hemiarsenide, 9. 66 
henaoxytetrachloride, 4. 545 
heptafluotantalate, 9- 917 
heptamminochloroplatinate, 16- 329 
heptamminodiiodotriarsenite, 9. 257 
heptoxycarbonate, 4. 646 
— -— dihydrated, 4. 646 
heptoxydinitrate, 4. 655 
heptoxydisulphate, 4. 626 
heptoxynitrate, 4. 655 

dihydrated, 4. 655 
tetrahydrated, 4. 655 

——— heptoxyoctosulphite, 10. 286 
heptoxysulphate, 4. 626 
hexadecaboratodibromide, 5. 14O 
hexadecaboratodichloride, 5. 14O 
hexadecaboratodiiodide, 5. 141 
hexahydroarsenatoctodecarnolybdate, 

9. 211 
hexaiodoplumbite, 7. 778 
hexamminobromide, 4. 571 

— , — hexamminochloride, 4. 549 
— hexamminodiiodotriarsenite, 9. 257 

hexamminoiodide, 4. 582 
hexamminonitratc, 4. 656 
hexamminopotassamide, 8. 261 
hexamminosulphate, 4. 633 

- — — hexoxydibromide, 4. 569 
hexaoxydichloride, 4. 545 
history, 4. 398 

— hydrazine, 8. 315 
bromide, 4. 570 
chloride, 4. 551 
iodide, 4. 581 
selenate, 10. 866 

hydrazinocarboxylate dihydrazinate, 
8. 291 

hydrazinohydrosulphite, 10. 286 
hydroarsenate, 9. 181 

monohydrate, 9. 181 
hydroarsenatovanadate, 9. 2OO 
hydroazide, 8. 35O 
hydrocarbonate, 4. 645 
hydrochloride, 4. 549 
hydrofluocolumbate, 9. 872 
hydrofluoride, 4. 534 
hydroperoxide, 4. 631 
hydrophosphate, 4. 660 
hydrophosphide, 8. 843 
hydrophosphite, 8. 916 
hydroselenite, 10. 827 
hydrosulphate, 4. 627 
hydrosulphide, 4. 607 
hydrosulphite, IO. 286 ^^ssssssst 
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Zinc h y d r o t e t r a t h i o n a t e , 10. 619 
h y d r o x i d e s , 4 . 521 
h y d r o x y a z i d e , 8. 337 
h y d r o x y l a m i n e o h l o r i d e , 4 . 551 
h y d r o x y l a m i t e , 8. 290 
h y d r o x y n i t r a t e , 4 . 65O 
h y d r o x y o r t h o a r s e n a t e , 9 . 181 
h y d r o x y p e n t a c h l o r o p l a t i n a t e , 16 . 335 

• h y p o c h l o r i t e , 2 . 274 
h y p o m o l y b d a t e , 1 1 . 629 
h y p o n i t r i t e , 8. 414 
h y p o p h o s p h a t e , 8. 938 
h y p o p h o s p h i t e , 8. 885 
i o d a t e , 2 . 350 

a m m i n o - , 2 . 35O 
- — iodide , 4 . 574 

. d i h y d r a t e d , 4 . 577 
t e t r a h y d r a t e d , 4 . 577 

iodochlor ide , 4 . 5 5 1 , 581 
i o d o p l a t i n a t e , 16. 391 
i r i d ium a l loy , 1 5 . 75O 
i ron a l loys , .18. 543 

c o p p e r a l loy , 18 . 545 
m e r c u r y s y s t e m , 1 3 . 548 

- - s p a r , 4 . 643 ; 14. 359 
i so topes , 4 . 603 
l a n t h a n u m n i t r a t e , 5 . 672 
l ead c h r o m a t e , 1 1 . 304 

h y d r o x y o r t h o v a n a d a t e , 9. 777 
o r t h o v a n a d a t e , 9. 778 

__, _ oxyoh lo r ide , 4 . 546 
__„_ oxyd i s i l i ca t e , 6. 889 

s o d i u m iodoaz ide , 8. 337 
s u l p h i d e , 7 . 797 

l i t h i u m s i l ica te , 6. 444 
__ _____ t r i ch lo r ide , 4 . 554 

m a g n e s i u m a l loys , 4 . 687 
a l u m i n i d e , 5 . 24O — 
i ron a l loys , 1 3 . 545 
m a n g a n o u s s u l p h a t e , 12 . 423 
p o t a s s i u m s u l p h a t e , 4 . 641 
s u l p h a t e s , 4 . 640 
t e t r a c h l o r i d e , 4 . 559 

m a l a c h i t e , 4 . 648 
m a n g a n e s e a l loys , 12 . 206 

a r s e n a t e , 9 . 222 
d i h y d r o x y o r t h o s i l i c a t e , 6 . 894 
h y d r o c a r b o n a t e , 12 . 439 
h y d r o x y a r s e n a t e , 9 . 222 
t e t r a d e c a h y d r o x y a r s e n a t e , 9. 221 

m a n g a n i c p e n t a n u o r i d e , 12 . 346 
m a n g a n i f e r o u s o re s , 22 . 151 
m a n g a n i t e , 12 . 242 
m a n g a n o u s ch lo r ide , 12 . 369 

s u l p h a t e s , 12 . 423 
s u l p h i d e , 12 . 397 

m e r c u r i c h e x a b r o m i d e , 4 . 894 
o x y b r o m i d e , 4 . 894 
o x y n i t r a t e , 4 . 998 
s u l p h i d e , 4 . 957 
t e t r a b r o m i d e , 4 . 894 

- t e t r a i o d i d e , 4 . 940 
t e t r a m m i n o t e t r a i o d i d e , 4 . 9 2 3 , 

941 
- m e s o p e n t a t i t a n a t e , 7 . 56 
• m e t a b o r a t e , 5 . 100 
• m e t a c o l u m b a t e , 9 . 866 
m e t a n t i m o n a t e , 9. 456 

d ihydrate , 9. 456 
hexahydrate , 9 . 456 

Zinc m e t a n t i m o n a t e p e n t a h y d r a t e , 9 . 456 
m e t a p l u m b a t e , 7 . 7Ol 
m e t a r s e n a t e , 9 . 182 
m e t a r s e n i t e , 9 . 127 
m e t a s i l i c a t e , 6. 440 
m e t a s u l p h a r s e n a t e , 9. 321 

— m e t a s u l p h a r s e n a t o x y m o l y b d a t e , 9 .332 
m e t a t ^ b a n a t e , 7 . 55 
m e t a t u n g s t a t e , 1 1 . 826 

o c t o h y d r a t e , 1 1 . 826 
m o l y b d a t e , 1 1 . 562 

m o n o h y d r a t e , 1 1 . 562 
m o l y b d e n u m a l loys , 1 1 . 623 

o x y p e n t a f l u o m o l y b d a t e , 1 1 . 611 
m o n a m m i n o c a r b o n a t e , 4 . 647 
m o n a m m i n o c h l o r i d e , 4 . 549 
m o n a n t i m o n i d e , 9. 406 
m o n o p h o s p h i d e , 8. 843 
m o n o x y c a r b o n a t e , 4 . 646 

h y d r a t e d , 4 . 646 
m o n o x y d i c a r b o n a t e , 4 . 646 

m o n o h y d r a t e d , 4 . 646 
m o n o x y d i c h l o r i d e , 4 . 546 

- — m o n o x y n i t r a t e , 4 . 654 
___ t r i h y d r a t e d , 4 . 454 
- — m o n o x y s u l p h a t e , 4 . 625 
- m o n o x y t r i n i t r a t e , 4 . 654 
_ t r i h y d r a t e d , 4 . 654 
- - - n e o d y m i u m n i t r a t e , 5 . 672 

n icke l a l loy , I B . 207 
_____ c o p p e r a l loys , 1 5 . 208 

h y d r o s u l p h a t e , 1 5 . 476 
l e a d - t i n - c o p p e r a l l oys , 1 5 . 237 
n i t r a t e s , 15 . 492 
o r t h o p h o s p h a t e , 1 5 . 495 
s i l i ca te , 6. 933 
s i lver a l loys , 1 5 . 222 

n i cke lous s u l p h a t e , 1 5 . 476 
n i t r a t e , 4 . 650 

bas i c , 4 . 654 
— — - — d i h y d r a t e d , 4 . 65O 

e n n e a h y d r a t e d , 4 . 651 
h e m i h e n a d e c a h y d r a t e d , 4 . 65O 
h e m i t r i h y d r a t e d , 4 . 650 
h e x a h y d r a t e d , 4 . 66O 
t e t r a h y d r a t e d , 4 . 65O 

* t r i h y d r a t e d , 4 . 650 
n i t r i d e , 8. 106 
n i t r i t e , 8. 489 

m o n o h y d r a t e , 8 . 489 
t r i h y d r a t e , 8 . 4 8 9 

n i t r i t o p e r o s m i t e , 2 5 . 729 
o c c u r r e n c e , 4 . 404 
o c t o b o r a t e d e c a h y d r a t e d , 5 . 1OO 

_. . m o n o h y d r a t e d , 5 . 1OO 
o c t o b r o m o a l u m i n a t e , 5 . 326 
o c t o c h l o r o d i t h a l l a t e h e x a h y d r a t e d , 6 . 

447 
octodecachlorotetraluminate , 6 . 3 2 2 
o c t o d e c o x y p e n t a s u l p h i t e , 10 . 286 
o c t o n u o a l u m i n a t e , 5 . 3IO 
o o t o i o d o d i b i s m u t h i t e , 9 . 677 
o c t o m o l y b d a t e , 1 1 . 697 
o c t o x y d i c h l o r i d e , 4 . 545 
o re p r i s m a t i c , 4 . 506 

r e d , 4 . 408 , 508 o r t h o a r s e n a t e , 9 . 180 
o c t o h y d r a t e , 9 . 180 
t r i h y d r a t e * 9 . 18O 

orthoarsenite, 9. 127 



Z i n c o r t h o b o r a t e , 5 . 1OO 
o r t h o d i t i t a n a t e , 7 . 55 
o r t h o d o d e c a c o l u i n b a t e , 9 . 866 
o r t h o p h o s p h a t e , 4 . 658 
o r t h o s i l i c a t e , 6 . 438 

m o n o h y d r a t e d , 6. 442 , 443 
o r t h o s u l p h o a n t i m o n a t e , 9 . 575 
o r t h o s u l p h o a n t i m o n i t e , 9 . 543 
o r t h o s u l p h a r s e n a t e , 9. 321 
o r t h o t i t a n a t e , 7 . R5 
o s m i a m a t e , 1 5 . 728 
o s m i u m a l l oy , 1 5 . 697 

— o x a l a t o d m i t r i t o h e x a r n m i n o c o b a l t i a t e , 
8. 51O 

— o x i d e , 4 . 506 
p r o p e r t i e s , c h e m i c a l , 4 . 515 

p h y s i c a l , 4 . 5IO 
— o x y b i s c h r o m a t e , 1 1 . 279 
— o x y c h r o m a t e , 1 1 . 279 

h e m i t r i h y d r a t e , 1 1 . 279 
m o n o h y d r a t e , 1 1 . 279 

o x y d e c a c h r o r n i t e , 1 1 . 2OO 
o x y d i b r o m i d e , 4 . 57O 
o x y d i c h r o m i t e , 1 1 . 2OO 
o x y d i v a n a d y l o c t o f l u o r i d e , 9. 8Ol 
o x y h e x a c h l o r i d o , 4 . 546 
o x y n i t r i t o , 8. 489 
o x y p e n t a f l u o c o l u m b a t o , 9. 874 
o x y p h o s p h i d e , 8. 843 
o x y s u l p h i d e , 4 . 606 
o x y s u l p h o a n t i m o n a t e , 9 . 575 
o x y t e t r a c h r o m i t e , 1 1 . 2OO 
o x y t r i s p h o s p h o r y l t r i c h l o r i d e , 8 . 1026 
o x y t r i s u l p h o t u n g s t a t e , 1 1 . 860 
p a l l a d i u m a l l oys , 1 5 . 648 

coup l e , 1 5 . 597 
go ld a l l oys , 15 . 648 

- p a r a m o l y b d a t e , 1 1 . 586 
- p a r a t r i t i t a n a t e , 7 . 55 
- p a r a t u n g s t a t e , 1 1 . 819 
- p e n t a b o r a t e , 5 . 1OO 
- p e n t a n u o a l u m i n a t e h e p t a h y d r a t e d , 5 . 

310 
- p e n t a n u o f e r r a t e , 14 . 8 
- p e n t a f l u o v a n a d i t e , 9. 797 
- p e n t a m m i n o b r o m i d e , 4 . 671 
- p e n t a m m i n o c h l o r i d e , 4 . 55O 
- p e n t a m m i n o d i t h i o n a t e , 10 . 592 
- p e n t a m m i n o B u l p h a t e , 4 . 633 
- p e n t a m m i n o t e t r a t h i o n a t e , 10 . 619 
- p e n t a m m i n o t h i o e u l p h a t e , 1 0 . 5 4 6 
- p e n t a p e r m a n g a n i t e , 1 2 . 2 7 8 
- pentasulphide , 4 . 607 
- p e n t a t b i o n a t e , 10 . 628 
- p e n t a t u n g s t a t e , 1 1 . 829 
- p e n t i t a h e n i c o s i x i n c i d e , 1 8 . 544 
- p e n t o x y d i b r o m i d e , 4 . 569 

pentoxydich lor ide , 4 . 5 4 5 , 546 
- p e n t o x y d i i o d i d e , 4 . 58O 
- p e n t o x y h e x a c h r o m i t e , 1 1 . 200 
• p e n t o x y n i t r a t e , 4 . 655 

h e p t a b y d r a t e d , 4 . 6 5 5 
. oc tohydxated , 4 . 6 5 5 

t r ibydrated , 4 . 6 5 5 
- p e n t o x y s u l p h a t e , 4 . 626 , 6 3 4 
• pentoxytr i carbonate , 4 . 6 4 6 

h e x a h y d r a t e d , 4 . 646 
perborate , 5 . IdO 
percblorate , 8 . 400 
peroobal t i te , f 4 , 602 

I N D E X 
Zinc p e r d i c h r o r n a t e , 1 1 . 359 

p e r h y d r o l , 4 . 531 
p e r i o d a t e s , 2 . 414 
p e r m a n g a n a t e , 12 . 335 
p e r m a n g a n i t e , 12. 278 
p e r m o n o s u l p h o m o l y b d a t e , 1 1 . 653 
p e r o x i d e s , 4 . 5 2 1 , 53O 
p e r o x y s i l i c a t e , 6. 441 
p e r s u l p h a t e , 10. 479 
p h o s p h a t e , 4 . 658 
p h o s p h a t o h e x a t u n g s t a t e , 1 1 . 873 
p h o s p h i d e , 8 . 842 
p h o s p h i t e , 8. 916 
p l a t i n o u s grar is-sulphi todiamrci inosul-

p h i t e , 10 . 321 
p l a t i n u m a l loys , 16 . 206 

c o p p e r a l loy , 16 . 207 
s i lve r a l loy . 16 . 207 

go ld a l loys , 16*. 205 , 207 
t h a l l i u m a l loy , 16 . 211 

p o t a s s i u m n i cke lous s u l p h a t e , 15 . 476 
p l u m b i t e , 7 . 669 
p o l y b r o m i d e , 4 . 581 
p o l y i o d i d e , 4 . 581 
p o t a s s a m i d e , 8. 26O 
p o t a s s i u m a l loys , 4 . 666 

a m m o n i u m s u l p h a t e , 4 . 641 
a r s e n a t e , 9. 182 
c a r b o n a t e , 4 . 648 
c h r o m a t o , 1 1 . 277 

. c h r o m a t o d i c h r o m a t e , 1 1 . 341 
c o b a l t n i t r i t e , 8. 505 
c o b a l t o u s s u l p h a t e , 14. 782 
d i c a l c i u m s u l p h a t e , 4 . 640 
fe r rous s u l p h a t e , 14 . 298 
fluoride, 4 . 534 
h y p o s u l p h i t e , 10 . 183 
i m i d o a m i d e , 8- 261 
m a n g a n o u B s u l p h a t e , 12 . 423 
n i c k e l n i t r i t e , 8 . 512 
o c t o h y d r o t e t r a h y p o p h o s p h a t e , 8. 

938 
o r t h o s u l p h o a n t i m o n i t e , 9. 543 
p a r a t u n g s t a t e , 1 1 . 819 
p e n t a n i t r i t e , 8. 49O 
p e r s u l p h a t e , 10 . 479 
p h o s p h a t e , 4 . 661 
p y r o p h o s p h a t e , 4 . 663 

• s e l e n a t e , 10. 866 
d i h y d r a t e , 10. 866 
h e x a h y d r a t e , 10 . 866 

s e l e n a t o s u l p h a t e , 10. 930 
. s i l i ca t e , 6. 444 

s u l p h a t e , 4 . 637 
h e x a h y d r a t e d , 4 . 637 

— s u l p h a t o s e l e n a t e , 10 . 93O 
s u l p h i d e , 4 . 604 
s u l p h i t e , 10 . 286 
t e t r a c h l o r i d e , 4 . 555 
t e t r a m e t a p h o s p h a t e , 4 . 664 
t e t r a n i t r i t e , 8. 49O 
t e t r e r o t e t r a d e c a v a n a d a t e , 9 . 774 
th ioBulpha te , 10. 646 
t r ibroxnide , 4 . 572 
t r i i od ide , 4 . 583 
t r i o x y b i s c h r o m a t e , 1 1 . 279 
t r i t e r o d e c a v a n a d a t e , 9. 774 

p r a s e o d y m i u m n i t r a t e , 5 . 672 
p r i m a r y , 4 . 403 
p r o p e r t i e s , c h e m i c a l , 4 . 472 
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Z i n c p r o p e r t i e s , p h y s i c a l , 4 . 425 

pur i f i ca t ion , 4 . 418 
p y r i d i n o p e r m a n g a n a t e , 12 . 335 
p y r i d i n o p e r s u l p h a t e , 10 . 479 
p y r o a r s e n a t e , 9 . 181 

t r i h y d r a t e , 9 . 182 
p y r o p h o r i c a l l oys , 4 . 495 
p y r o p h o s p h a t e , 4 . 661 
p y r o s u l p h a r s e n a t e , 9 . 321 
p y r o s u l p h a r s e n a t o x y m o l y b d a t e , 9. 331 
p y r o s u l p h a t e , 10. 447 
p y r o v a n a d a t e , 9. 773 
r e d o x i d e , 4 . 506 ; 12 . 15O 
r e t o r t s , 4 . 413 

Be lg ian , 4 . 413 
R h e n i s h , 4 . 413 
S i les ian , 4 . 413 

r h o d o c h r o s i t e , 12 . 433 
r o m e r i t e , 14 . 348 
r u b i d i u m s e l e n a t e , 10 . 866 

s u l p h a t e , 4 . 638 
h e x a h y d r a t e d , 4 . 638 

t e t r a c h l o r i d e , 4 . 557 
s a m a r i u m n i t r a t e , 5 . 672 
s e l e n a t e , 10 . 865 

h e x a h y d r a t e , 10 . 865 
— p e n t a h y d r a t e , 10 . 865 

se len ide , 10 . 776 
s e l en i t e , 10 . 826 

d i h y d r a t e , 10. 826 
s e s q u i b o r a t e , 5 . 1OO 
s e s q u i t i t a n a t e , 7. 55 
s i l i ca te , 6. 438 
s i l ic ide , 6. 182 
s i l i coarsen ide , 9. 68 
s i l i coarsen ides , 6. 188 
s i l i c o d o d e c a m o l y b d a t e , 6. 871 

_ s i l i c o d o d e c a t u n g s t a t e , 6 . 879 
s i lver a l l oys , 4 . 681 

iodoaz ide , 8. 337 
_ s u l p h i d e , 4 . 604 

s o d i u m a l loys , 4 . 666 
a r s e n a t e , 9. 182 
b r o m o a z i d e , 8. 337 
c a r b o n a t e , 4 . 648 

b a s i c , 4 . 648 
ch lo roaz ide , 8. 337 
fluoride, 4 . 634 
h y p o s u l p h i t e , 10. 183 
iodoaz ide , 8. 337 
n i t r a t o c h l o r o a z i d e , 8. 337 
o c t o m e t a p h o s p h a t e , 4 . 664 
p a r a t u n g s t a t e , 11 . 819 
p e r s u l p h a t e , 10 . 479 
p h o s p h a t e , 4 . 661 
p y r o a r s e n a t e , 9 . 182 

. p y r o p h o s p h a t e , 4 . 662 
s u l p h a t e , 4 . 636 

t e t r a h y d r a t e d , 4 . 636 
s u l p h i d e , 4 . 604 
t e t r a c h l o r i d e , 4 . 554 
t e t r a m e t a p h o s p h a t e , 4 . 664 
t r i b r o m i d e , 4 . 571 
t r i i od ide , 4 . 583 
t r i m e t a p h o s p h a t e , 4 . 663 
t r i p h o s p h a t e , 4 . 664 

s o l u b i l i t y of h y d r o g e n , 1 . 306 
spar, 4. 408, 642 ; 6. 442 
spinel, 4. 408 ; 5. 164 
s p o n g y , 4 . 417 

INDEX 
Zinc s t a n n a t e (a-) , 7 . 419 

s t a u r o l i t e , 6. 909 
s t r o n t i u m a l loys , 4 . 686 

t e t r a c h l o r i d e , 4 . 558 
subch lo r ide , 4 . 548 
s u b o x i d e , 4 . 505 
s u b s u l p h i d e , 4 . 586 
sul fure , 6. 629 
s u l p h a r s e n a t o s u l p h o m o l y b d a t e , 9 . 3 2 3 
s u l p h a r s e n i t e , 9. 296 
s u l p h a t e , 4 . 612 ; 1 1 . 831 

a m m i n e s , 4 . 633 
a n d h y d r o g e n , 1. 303 
c o m p l e x e s , 4 . 633 
d i h y d r a t e d , 4 . 615 

——— h e m i h e p t a h y d r a t e , 4 . 615 
h e p t a h y d r a t e d , 4 . 614 

——- -—— h e x a h y d r a t e d , 4 . 615 
m o n o h y d r a t e d , 4 . 614 
o c t o t r i t a h y d r a t e d , 4 . 614 

—-— p e n t a h y d r a t e d , 4 . 615 
t r i h y d r a t e d , 4 . 615 
X - r a d i o g r a m , 1 . 642 

s u l p h a t e s b a s i c , 4 . 625 
l i t h i u m a n d , 4 . 636 

s u l p h i d e , 4 . 586 
—_ col lo idal , 4 . 606 
- „ p h o s p h o r e s c e n t , 4 . 592 
— — - — p r o p e r t i e s , c h e m i c a l , 4 . 602 
__ p h y s i c a l , 4 . 593 

s u l p h i t e , 10 . 286 
d i h y d r a t e , 10 . 286 
h e m i p e n t a h y d r a t e , 10 . 286 
m o n o h y d r a t e , IO. 286 

s u l p h i t o d i h y p o s u l p h i t e , 10 . 183 
— s u l p h o m o l y b d a t e , 11 . 652 

s u l p h o n e , 10 . 162 
su lphos i l i ca t e , 6. 987 
su lphos i l ic ide , 6. 182 
s u l p h o t e l l u r i t e , 11 . 113 
s u l p h o t u n g s t a t e , 11 . 807 
s u l p h o x y l a t e , 10. 162 
t e l l u r a t e , 11 . 94 
t e l l u r ide , 1 1 . 5O 
t e l l u r i t e , 11 . 80 
t e t r a b o r a t e t e t r a h y d r a t e d , 5 . 1OO 

- — t e t r a f l u o d i o x y t u n g s t a t e , 1 1 . 839 
t e t r a f l u o h y p o v a n a d a t e , 9 . 798 
t e t r a m e t a p h o s p h a t e , 4 . 664 

d e c a h y d r a t e d , 4 . 664 
t e t r a m m i n o b r o m i d e , 4 . 6 7 1 
t e t r a m m i n o c h l o r i d e , 4 . 5 4 9 
t e t r a m m i n o c h l o r o p l a t i n i t e , 1 6 . 2 8 3 
t e t r a m m i n o c h r o m a t e , 1 1 . 2 7 8 

t r i h y d r a t e , 1 1 . 2 7 8 
• • p e n t a h y d r a t e , 1 1 . 2 7 8 

t e t r a m m i n o d i i o d o t r i a r s e n i t e , 9 . 2 6 7 
t e t r a m m i n o d i t h i o n a t e , 1 0 . 5 9 2 
t e t r a m m i n o h e x a i o d i d e , 4 . 6 8 2 

• t e t r a m m i n o i o d i d e , 4 . 6 8 2 
t e t r a m m i n o m e t a c h l o r o a n t i m o n a t e , 9 . 

4 9 1 
t e t r a m m i n o n i t r a t e , 4 . 6 6 6 

b a s i c , 4 . B5S 
t e t r a m m i n o p e r m a n g a n a t e , 1 2 . 3 3 5 
t e t r a m x n i n o p e r s u l p h a t e , 1 0 . 4 7 9 
t e t r a m n i m o s m i a m a t e , 1 5 . 7 2 8 
t e t r a m m i n o s u l p h a t e , 4 . 6 3 4 

d i h y d r a t e d , 4 . 6 3 4 
t e t r a h y d r a t e d , 4 . 6 8 4 
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Zinc t e tramminosu lphate t r ihydrated , 4 . 
634 

tetramminotetra.thiona.te, 10 . 619 
tetra.TnTriinotrisulpha.te, 4 . 634 

t e trahydrated , 4 . 634 
t e t ramminotungs ta te , 1 1 . 788 

d ihydrate , 11 . 788 
t e t ramminox ide , 4 . 525 
t e t ramolybdate , 11 . 593 
tetranitr i toheptarnininocobalt iate , 8. 

510 
tetranitr i toplat ini te , 8. 520 
te traphosphide . 8. 843 
te trapyridinotetrathionate , 10 . 619 
tetraselenite , 10 . 827 
te trath ionate , 10 . 619 
tetratr i taphosphide , 8. 843 

-- — tetr i tas tannide , 7. 374 
te tr i tatr iant imonide , 9. 406 

- — te troxydibromide , 4 . 569 
tetroxydichlor ide , 4 . 545 

-—— te troxyni tra te , 4 . 654 
. pentahydratod , 4 . 654 

— t e t r o x y su lphate , 4 . 626 
thal lous chloride, 5 . 441 
_ — s e l e n a t e , 10 . 871 

- su lphate , 5. 467 
sulphi te , 10. 302 

th iocarbamate , 6. 132 
thiocarbonate , 6. 127 

- - th iohypophosphate , 8. 1063 
th iophosphate , 8. 1065 
th iopyrophosphato , 8. 1070 
th iosulphate , 10 . 545 
thor idodecanio lybdate , 1 1 . 601 
thor ium hexani trate , 7. 251 
t i tanate acid, 7. 55 

- tita-nide, 7. 20 
tox ic i ty , 4 . 494 
tr iamminosulphate , 4 . 634 

— tr iamminosulphi te , 10 . 286 
tr iamminote trath ionate , 10. 619 
tr iamminoth iosu lphate , 10 . 546 
triarsenatotetravana.da.te, 9. 201 
tr ichromate , 1 1 . 351 

_ tr irnetaphosphate, 4 . 663 
t r imolybdate , 11 . 590 
tr ioxycarbonate , 4 . 646 

d ihydrated , 4. 646 
monohydra ted , 4 . 646 
t e trahydrated , 4 . 646 

t r ioxychromate , 11 . 279 
tr ihydrate , 11 . 279 
pentahydra te , 1 1 . 279 

tr ioxydicarbonate , 4 . 646 
tr ihydrated , 4 . 646 

tr ioxydichloride , 4 . 546 
t r i o x y n i t rate, 4 . 654 

tr ihydrated , 4 . 654 
t r i o x y ort hoar sen i te , 9. 127 
tr ioxysulpharsenate , 9. 329 
tr ioxysu lphate , 4 . 625 

decahydrate , 4 . 626 
d ihydrate , 4 . 626 
heptahydrate , 4 . 626 
h e x a h y d r a t e , 4 . 626 
pentahydrate , 4 . 626 
tr ihydrate , 4 . 626 

tr ioxytetrachloride , 4 . 546 
tr ioxytetrani trate , 4 . 654 I 

Zinc tr ioxytetrani trate t e t radecahydrated , 
4 . 654 

tr ipermanganite , 1 2 . 278 
tr iphosphate , 4 . 664 
trisi l icate, 6. 444 
tr i tapermanganite , 12 . 278 
tr i th ionate , IO. 609 
tr i th iophosphate , 8. 1067 
tr i tungstate , 1 1 . 811 
t r ivanady l disulphite , 10 . 305 
t u n g s t a t e , 1 1 . 788 

h y d r a t e , 1 1 . 788 
ul tramarine , 6. 59O 
ura.na.te, 1 2 . 63 

_ uranium a l loys , 12 . 38 
vanadaylvanadylheptaf luor ide , 9 . 8Ol 
vitriol , 4 . 613 
we i s s , 4 . 507 
whi te , 4 . 507 
ye l low, 1 1 . 278 

_- z irconate, 7. 136 
(tri)zinc tetraborate , 5 . 1OO 
Zincates , 4 . 526 
Zinci nores , 4 . 507 
Zincite , 4 . 408 , 506 ; 12 . 15O, 531 
Zmcium naturale calciforme, 6. 442 
Zinckenite , 9. 343 , 549 
Z inckum, 4 . 401—402 
Zincocalc i te , 3 . 814 
Zinconise, 4 . 408 
ZineoTiite, 4 . 646 
Zincosic chloride, 4 . 548 
Zincosite , 4 . 408 , 613 
Zincous azide, 8. 35O 
Zincphyl l i te , 4 . 658 
Z i n c u m acido aero mineral isaturn, 4 . 642 

o x y d a t u i n , 4 . 507 
Zinkbutter , 4 . 935 
Zinkdibraunite , 12 . 267 
Zinkenite , 7. 491 
Zinkgelb, 1 1 . 278 
Zinkglaserz, 6. 442 
Zinkite , 4 . 506 
Zinkmanganerz , 12 . 267 
Z inkspath , 6. 442 
Zinn, 7. 276 
Zinngraupen, 7. 394 
Zinnkies , 7. 475 
Zinnkupferglanz, 7. 475 
Zinnste in , 7. 394 
Zinnwaldi te , 2 . 426 ; 6. 604 
Zippei te , 12 . 5, 106 
Zircon, 5 . 530 ; 6. 846 ; 7. 98, IOO, 897 ; 12. 6 

l ight , 1 . 326 
p y r o x e n e s , 6. 857 

• X-rad iogram, 1. 641 
Zirconates , 7. IOO, 134 
Zirconerde, 7 . 99 
Zirconia, 7. 124 

ex trac t ion , 7. 101 
Zirconidodecamolybdates , 1 1 . 601 
Zirconiferous, 7. 896 
Zirconite, 7. 99 
Zirconium, 7. 98 

amide , 8. 265 
a m m o n i u m carbonate , 7. 161 

oc tohydroxyhexasu lphate , 7. 159 
te trasulphate , 7. 169 
tungs ta te , 11 . 791 

amorphous , 7. 110 

notetra.thiona.te
tetra.TnTriinotrisulpha.te
triarsenatotetravana.da.te
ura.na.te
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Z i r c o n i u m a n a l y t i c a l r e a c t i o n s , 7 . 118 

a r s e n i d e , 9 . 68 
a r s e n i t e , 9. 128 
a t o m i c n u m b e r , 7- 118 

-weight, 7 . 118 
b o r a t e , 5- 106 

b a s i c , 5 . 106 
bo r ide , 5 . 28 
b o r o c a r b i d e , 5 . 28 
b o r o t u n g s t a t e , 5 . H O 
b r o m i d e s , 7 . 149 
c a r b i d e , 5 . 885 
c a r b o n a t e , 7. 160 
ch lo r ides , 7 . 143 
c h r o m a t e , 1 1 . 288 
c h r o m i u m s tee l s , 18- 616 
c o b a l t , 7 . 117 
col loidal , 7. 109 
c o l u m b a t e , 9. 867 
c o l u m b i u m , 7. 117 
copper , 7. 116 

— c rys t a l l i ne , 7 . H O 
c u p r o u s t r i t h i o s u l p h a t e , 10- 550 
d e c a h y d r o x y c h r o m a t e , 11 . 289 
d e e a h y d r o x y t r i s u l p h a t e , 7 . 157 

d e c a h y d r a t e d , 7. 156 
d i h y d r a t e d , 7 . 156 

d i c a r b i d e , 5 . 885 
d ich lor ide , 7 . 143 
d i h y d r i d e , 7 . 114 
d i h y d r o t r i s u l p h a t e , 7 . 154 

t r i h y d r a t e d , 7. 154 
d i h y d r o t r i s u l p h i d e , 7 . 154 

m o n o h y d r a t e d , 7. 154 
d i h y d r o x y t r i o r thos i l i ea t e , 7- 846 
d iox ide , 7 . 124 

p r o p e r t i e s , c h e m i c a l , 7 . 128 
p h y s i c a l , 7 . 1 25 

dis i l ic ide, 6. 186 
e l ec t ron ic s t r u c t u r e , 7 . 118 
fe r r i t e , 1 3 . 921 
fluorides, 7 . 137 
fluosilicate, 6. 955 
go ld , 7 . 116 
g r a p h i t i c , 7 . 106, 1IO 
h e m i p e n t o x i d e , 7 . 123 
h e m i t r i n i t r i d e , 8. 120 
h e p t o x y p e n t a s u l p h i d e , 7 . 165 

d o d e c a h y d r a t e , 7 . 155 
h e x a c o s i o x y p e n t a c h r o m a t e , 1 1 . 289 
h e x a h y d r o x y c h r o m a t e , 11 . 289 
h e x a i o d i d e , 7 . 151 
h i s t o r y , 7 . 98 
h y d r i d e , 7 . 114 
h y d r o a r s e n a t e , 9 . 188 
h y d r o a z i d e , 8. 352 
h y d r o p h o s p h a t e , 7 . 163 
h y d r o x i d e h y d r o g e l , 7 . 131 

h y d r o s o l , 7 . 130 
h y d r o x i d e s , 7 . 128 
h y p o p h o s p h a t e , 8. 938 
h y p o p h o s p h i t e , 8 . 886 
i o d a t e , 2 . 354 , 357 
i od ide s , 7 . 149 
i r o n , 7 . 117 

a l loy , 18. 574 
i so topes , 7 . 118 
l e a d , 7 . 117 

——— m a g n e s i u m , 7 . 116 
— ^ - t jaercury, 7 . 116 

I Z i r c o n i u m m o l y b d a t e , 1 1 . 565 
I m o n o x i d e , 7 . 123 

n icke l , 7 . 117 
a l loys , 15. 232 
c o l u m b i u m a l loys , 16 . 238 
hexaf luor ide , 16 . 4 0 5 
octofLuoride, 15 . 4 0 5 
t a n t a l u m a l loys , 16. 238 

n i t r a t e , 7 . 161 
p e n t a h y d r a t e d , 7 . 162 

n i t r i d e , 8. 120 
n i t r i t e s , 8 . 497 
occu r r ence , 7 . 99 
o c t o h y d r o x y c h r o m a t e , 11 . 289 
o c t o h y d r o x y d i o r t h o s i l i c a t e , 6. 847 
o c t o x y t e t r a c h l o r i d e , 1 . 147 
o r t h o a r s e n a t e , 9. 188 
o r thos i l i ca t e , 6. 848 
ox ides , 7 . 123 
o x y c h l o r i d e , 11 . 831 

— o x y c h l o r o m o l y b d a t e , 1 1 . 565 
o x y c h l o r o v a n a d a t e , 9. 776 

- - - o x y s u l p h i t e , 10. 303 
— o x y t r i s u l p h a t e , 7. 166 
- — p e n t o x y t r i s u l p h a t e , 7 . 155 

— o c t o h y d r a t e d , 7 . 155 
p e r o x i d e , 7 . 131 
p h o s p h a t e s , 7. 163 
p h o s p h i d e , 8. 847 
p h o s p h o r u s oxyhen ich lo iude , 7 . 145 

t r i d e c a c h l o r i d e , 7 . 145 
p h o s p h o t r i d e c a c h l o r i d e , 8. IO16 

——— p o t a s s i u m c a r b o n a t e , 7 . 161 
(di) o c t o h y d r o x y p e n t a s u l p h a t e , 

7 . 159 
d i o r t h o p h o s p h a t e , 7 . 164 
n icke l dodecaf luor ide* 15. 405 
( t e t r a ) o c t o h y d r o x y p e n t a s u l 

p h a t e , 7 . 159 
t e t r a s u l p h a t e , 7 . 159 

. __ t r i o r t h o p h o s p h a t e , 7 . 164 
t r i o x y d i s u l p h a t e , 7 . 158 
t u n g s t a t e , 11 . 792 

p r e p a r a t i o n , 7 . 106 
p r o p e r t i e s , c h e m i c a l , 7 . 114 

p h y s i c a l , 7 . H O 
p y r o p h o s p h a t e , 7. 163 
s e l e n a t e , 10. 873 

— — se len ide , 10. 784 
se len i te , 10. 832 

m o n o h y d r a t e , IO. 832 
se squ iox ide , 7 . 123 
s i lver , 7 . 116 
s o d i u m c a l c i u m ch lo ro t r imeso t r i s i l i -

c a t e , 6 . 857 
c h l o r o t r i o r t h o s i l i c a t e , 6 . 867 
c o l u m b a t o s i l i c a t e , 6 . 868 

c a r b o n a t e , 7 . 161 
o c t a - o r t h o p h o s p h a t e , 7 . 164 
t e t r a o r t h o p h o s p h a t e , 7 . 164 
t e t r a s u l p h a t e , 7 . 159 
t r i o r t h o p h o s p h a t e , 7 . 164 

so lub i l i t y of h y d r o g e n , 1. 306 
s u l p h a r s e n a t e , 9 . 322 
s u l p h a r s e n i t e , 9 . 297 
s u l p h a t e , 7 . 152 

m o n o h y d r a t e d , 7. 153 
te trahydrated , 7. 163 

s u l p h i d e , 7 . 152 
s u l p h i t e , 10 . 8 0 3 
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Zirconium sulphochloride, 10. 647 
tanta lum, 7. 117 
tel lurate, 11 . 96 
tel lurite, 11 . 81 
tetrabromide, 7. 149 

decammino- , 7. 149 
te trammino- , 7. 149 

tetrachloride, 7. 143 
diammino- , 7. 145 
octammino- , 7. 145 
te trammino- , 7. 145 
tr iammino- , 7. 145 

tetrafluoride hemipent i tammino- , 7. 
138 

tr ihydrated, 7. 137 
tetraiodide, 7. 150 

heptammino- , 7. 151 
hexammino- , 7. 151 
octammino- , 7. 151 
te trammino- , 7. 151 

te traoxydisulphate , 7. 156 
octohydrate , 7. 156 

thal lous enneasulphate , 7. 160 
pentasulphate , 7. 160 
tetrasulphate , 7. 160 

thiosulphato, 10. 550 
thor ium hafnium orthosi l icate, 8. 167 
t in , 7. 117 
t i t ana te , 7. 56 
tr ichloride, 7. 143 
tr ihydroxybromide , 7. 150 
tr ioxide, 7. 123, 132 
tr ioxydibromide, 7. 150 

dodecahydrated , 7. 150 
tr ioxydichloride, 7. 147 

tr ihydrated, 7. 147 
tr ioxysulphate , 7. 156 

octohydrate , 7. 156 
tr i taoctonitride, 8. 12O 
tri tatetranitr ide, 8. 120 
tungs ta te , 11 . 791 

— — tungs ten , 7. 117 
uses , 7. 120 
va lency , 7. 117 
vanadate , 9. 776 

(di)zirconium dihydroxytr i su lpbate , 7. 156 
p e n t a h y d r a t e d , 7. 156 

(tri)zirconium octo l i th ium pentorthosil] 
6. 854 

Zirconopyrophyl l i te , 7. 136 
Zirconyl , 7. 134 

a m m o n i u m te trasulphate , 7. 159 
tr isulphate , 7. 159 

bromate , 2 . 357 
bromide , 7. 15O 

hemiheptahydrated , 7. 15O 
octohydrated , 7. 150 
te trahydrated , 7. 150 

carbonate , 7. 160 
chlorate, 2 . 357 
chloride, 7. 146 

d ihydrated , 7. 146 
hemiheptahydrated , 7. 146 
hexahydrated , 7. 146 
oc tohydrated , 7. 146 
te trahydrated , 7. 146 
tr ihydrated, 7. 146 

chloroplat inate , 16. 330 
ohloroplatinite , 16. 284 

Zirconyl d iamminonitrate , 7. 162 
d ihydrated , 7. 162 

dihydrofluoride, 7. 138 
dihydrated, 7. 138 

dihydrophosphate , 7. 163 
disulphatozirconate, 7. 157 
fluoride, 7. 138 

dihydrated, 7. 138 
hydrosulphate , 7. 154 

tr ihydrated, 7. 154 
hydroxide , 7. 129 
hydroxybromide , 7. 150 
hydroxyiodide , 7. 151 
hydroxyni trate , 7. 161 

dihydrated, 7. 161 
iodate , 2 . 357 
iodide octohydrated , 7. 151 
metaphosphate , 7. 163 
nitrate , 7. 161 

d ihydrated , 7. 161 
hemiheptani trate , 7. 161 

perchlorate, 2 . 402 
po tas s ium dihydropentafluoride, 7. 140 
pyroant imonate , 9. 457 
pyroarsenate , 9 . 188 

monohydrate , 9. 188 
pyrophosphate , 7. 163 
se lenate , 10 . 873 
selenite , 10. 832 

— sulphate , 7. 155 
d ihydrated , 7. 155 
monohydrated , 7. 155 
te trahydrated , 7. 155 

sulphide, 7. 152 
te trahydroxychromate , 1 1 . 288 

(di)zirconyl s o d i u m hexasulphate , 7. 154 
( tetrahydroxy)z irconyl zireonate, 7. 13O 
(tri)zirconyl a m m o n i u m tetrasulphate , 7. 

159 
p o t a s s i u m tetrasulphate , 7. 159 
sod ium te trasulphate , 7. 159 

Zirkelite, 5 . 53O ; 6. 855 ; 7. 3 , 100 ; 12. 5 
Zirkite, 7. 124 
Zirklerite, 14 . 35 
Zirne, 9. 1 
Zirnuk, 9. 1 
Zis ium, 5. 239 
Zoblitzite , 6. 423 
Zoisite , 6. 719 

a-, 6. 720 
a lumin ium, 6. 720 
£-, 6. 72O 
iron, 6. 720 

Zolfo, 10. 1 
Zonochlorite , 6. 718 
Zootinsalz, 2 . 802 
Zorgite, 3 . 7 ; 7. 491 ; 10. 694, 788 
Zoroaster, 1. 2O 
Zosimos, 1. 39 
Zufre, 10. 1 
Zundererz, 7. 491 ; 9. 555 
Zunyi te , 6. 585 
Zurinite, 7. 30 
Zurlite, 6. 752 
Zurupaite , 6. 416 
Zwieselite, 12. 531 ; 14. 396, 397 
Zwiselite, 14. 396 
Zwitter, 7. 394 
Zygadite , 6. 603 
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