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DR.
As long ago as the early seventies 1 fell, (ho need of a
treatise on Chemical Reagents, and thought of compiling
such a. work.
I was I hen an assistant in Mir chemical
laboratory of the (Jovernment Agricultural Kxporiment
Station at. Minister, and in my chemical work (here met w i t h
constant difficulties on account, of the great variations in
the chemicals which were graded as *'(•. I \ M " p u r i s s , " cic.
If was my aim to fix uniform standards for such chemicals
as are used in analytical work, such standards to define
closely the decree of p u r i t y of the chemicals and yet to be
possible of attainment, in practice by the manufacturer.
Not until ISSN, however, did my work in this direction
take the tangible form of a. book, " I)ic l*ntvjuu<j dcr (1hvun~
srhcti h't'(t(fcntic?i ituj licinlicil.'1
A second revised and
enlarged edition was published in lN'.M. In INiMi a. third
edition, carefully revised and still further enlarged, was published. Since t h a i time a ^ood many changes have taken
place, so that my book ajcain needed revision. As I was
unable to undertake this work, Mr. 10. Merck, appreciating
the usefulness of such a. work as mine, published in MM).r)
what might be considered its up-to-date revision.
It is a, source* of gratification to me to see this work translated and placed before my colleagues across the sea. Such
changes and additions as (he translator has made in order
to adapt the book to their particular needs, have my approval.
h

1007.
\)u.

(•.

KHAUCH.

TRANSLATOR'S

PMWACIC

Tin-; desire of American chemists (o rid themselves of the
misleading IITIII 4 4 C . 1 \ , M and tof>;et in its stead definite statements as to the exact d(igr(v(v of purify of their reagents or
(he exact iiinil. of the impurities, impelled the American
Chemical Society, in l!)0L\ to create a. C\itmiiit.(.<k<^ on Purity
of Rea;j;eu(s. In l!M)C> I his Committee advised against the
publication of a hook, because
(o us<* their own Ia.nf>;ua#e
*' until further work is done and more data. eoIIeetcMl, such
a work would he practically only a duplicate of the work of
Kranch," *
It is evident that the work of the Committee is heiu^ performed with most- painstaking rare, as, at (he time of the last
report, the Committee* was working; on " perfecting a, ni(vthod
for the accurate colorimetric d(»tennina(ion of truces of iron."*
11 ir: evident, too, that if tluv collection of data re^ardin/>; other
fe-:f .*. than those for iron is pursued with thesanx* pa ins taking
<*are, the complete report of the Commit tee will not he ready
for puhlication for several vears. My <ixcus<k for pr<vsentin!f this translation now lies, therefore, in the hope that, until
the work of the* Committee appears, chemists will ^eneraJIy
make acceptance of their purchases conditional upon their
comiur; up to the specifications of purity prescribed '>>' ' j '^ s
transla t ion.
The additions mentioned by Hi'. Kranch, in the preface:
he has kindly consented to write for (his book, are limited to
+ ^rr .Journal of Ihr Afnc»rintn (-iicnu^'nl Soeioly, Vol. XXVIII, No. «St
pj. (il and K'.\
V

articles wliich arc universally used here \nit tin mil n ' m f«« In*
so in Europe, and for which sperificiitinn . muld In* inmiil
in authoritative American publication.-». Tlu-v wv <lhiri/il
Acetic Acid M)J)%, M% Arctic Ariil. HytIi««'hlMn.- \«-t.| .,i
a specific gravity of l.O.K), Nitric Arid uifh «<n«- »»! I Ju,
Phosphoric Acid with one of U)/>7, UVt Sulphunr \rj.l,
2(S% Ainnionia Water, 9a(y( Alnilutl, uu»l Ulvrnuj nt H I ::»>o
specific gravity. friuk slight <'hni»^tv* ul»viuu-ilv iit*n-'<:ir\ u ,
the text on account of these additions lm\»* h*'»*n r;ut*lnilv
made.

TRANSLATORS

NOTE

F O R the sake of brevity, expressions throughout the book
are sometimes used without full qualification. The following is then to be their interpretation.
Atomic Weights, Quantitative Calulations, etc., are based
on the table of International Atomic Weights for 1906
in which 0 == 16.
Specific Gravities are given at + 15°C, compared with
water at + 4°C.
Unweighable Residue or words to that effect apply to
residues weighing 0.0005 gm. or less.
Solutions of chemicals to be tested are made from 1 gm.
diluted to 20 cc. or proportionately.
Volumetric Determinations can of course be made with
other solutions than the potassium hydroxide and hydrochloric acid solutions generally selected, provided they be
equivalent. I n such substitution, however, due regard must
be given to the suitableness of the indicator.
Nitric Acid has a specific gravity of 1.153.
Hydrochloric Acid, one of 1.124.
Ammonia Water, that of 0.96.
The Marsh Apparatus should be set up with a 200 cc.
generating flask.
The tests presuppose the use of Jena or some equally resistant Glassware.

CHEMICAL

REAGENTS

ACETONE
(CH3)sCO. Mol. Wt. 58.04.
A clear, colorless liquid, boiling at 56 to 57° C , with a
specific gravity of 0.797.
TESTS OF PURITY
Residue on Evaporation. — 25 cc. of acetone on evaporation
should leave no weighable residue.
Acids. — Acetone should not redden blue litmus paper.
Solubility in Water. — Acetone should be miscible with an
equal volume of water, yielding a clear liquid.
Aldehydes. — On heating 10 cc. of acetone with 5 cc. of
ammoniacal silver nitrate solution for fifteen minutes on a
steam-bath, the mixture must not acquire a brown color.
Substances Oxidizable by Permanganate. — On adding one
(irop of a 1:1000 solution of potassium permanganate to
10 cc. of acetone, and maintaining a temperature of 15° C ,
the pink color should not be entirely discharged within fifteen
minutes.
Water. — On mixing equal volumes of acetone and petroleum benzin (boiling-point 40° to 70° C ) , two layers should
n o t be formed.
NOTE. — Regarding the quantitative determination of acetone, see
G. Lunge, Chem.-tech. Untersuch.-Meth., 4 ed., 3, 653 "(1900). G. Kramer, Ber., 13, 1000 (1880); J. Chem. Soc, 38, 826 (1880). J. Messinger,
Ber., 21, 3366 (1888); J. Chem. Soc, 56, 313 (1889). H. Strache, Monatsh. Chem., 12, 524 (1891) [or Ztschr. anal. Chem., 31, 573 (1892)];
J. Chem. Soc, 62, 546 (1892). F. Robineau and G. Rollin, Ztschr. anal.
Chem., 33, 87 (1894); J. Chem. Soc, 64, II, 556 (1893).
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ACID
ACETIC
HC2H3O2. Mol. Wt. 60.03.
I

ACID ACETIC, 99.5%
A clear, colorless liquid, with a strong odor; miscible in all
proportions with water or alcohol, and containing at least
99.5 per cent of HC 2 H 3 0 2 . Specific gravity about 1.048 at
25° C. At about + 15.65° C. it solidifies.
TESTS OF PURITY
Non-volatile Matter. — 1 0 cc. of acetic acid should leave
no weighable residue on evaporation.
Hydrochloric Acid. — 5 cc. of acetic acid diluted with 50 cc.
of water should afford no turbidity on the addition of 5 cc. of
nitric acid followed by silver nitrate solution.
Sulphuric Acid. — On boiling a mixture of 10 cc. of acetic
acid and 150 cc. of water, and then adding barium chloride
solution, no precipitate of barium sulphate should form on
standing twelve hours.
Heavy Metals and Earths. —
(a) A mixture of 20 cc. of acetic acid and 100 cc. of water
should not be affected by passing through it a current
of hydrogen sulphide gas.
(b) On diluting 10 cc. of acetic acid with 100 cc. of water
and adding an excess of ammonia water, no green
color should be developed on the addition of ammonium sulphide solution; nor should a turbidity
or precipitate form on adding ammonium oxalate
solution.
Formic and Sulphurous Acids. — 2 cc. of the acid are
supersaturated with 8 to 10 cc. of ammonia water and a
little silver nitrate solution added. No dark deposit should
occur on boiling two minutes.
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Substances Reducing Permanganate. — 2 co. of the acid
arc diluted with 10 co. of water, and 0.1 ec. of decinonnal
solution of potassium permanganate added. The pink
color should not be entirely changed to brown within two
hours.
Other Empyreumatic Bodies. — No smoky odor should be
noticeable upon making 10 cc. of the acid alkaline with solution of potassium hydroxide.
Quantitative Determinations. — Dilute 10 gm. of acetic acid
with suflicient water to make 100 cc. Titrate 10 cc. of this
solution with normal potassium hydroxide solution, using
phenolphthalein as the indicator.
1 c c of normal KOII = O.OOOfW gm. I I C J I A , log. 77837.
The acetic acid content may also be ascertained from the
specific gravity, if due note be taken of the fact that the
specific gravities above 1.055.'* represent in each case two
liquids of different acetic acid content.*
II
ACID ACETIC, GLACIAL, 96%
A clear, colorless liquid with a pungent odor, solidifying
at about + 10° 0.; specific gravity 1.004, and boiling point
117 to 118° C. I t contains at least 90 per cent of IIC 2 H 8 () 2 .
TKSTS OK PURITY
This acid should respond to the tests for non-volatile
matter, hydrochloric acid, sulphuric acid, heavy metals, and
quantitative determinations, as described under Acid Acetic
99.5 per cent. Its strength, however, is less. The following
test also applies.
Substances Reducing Permanganate. — On adding 0.3 cc.
* Compare G. Lungo, Chom.-tccli. Untorauch.-Mofch., 4 od., 3, 681 (1900).
Also U. H. Pharmacopoeia, VIH, p. 010 (1905).
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of decinormal potassium permanganate solution to a mixture
of 5 cc. of acetic acid with 15 cc. of water, the red color
should not disappear within fifteen minutes.
Ill
ACID ACETIC, 90%
A colorless liquid having a specific gravity 1.071
containing at least 90 per cent of HC2H3O2.

and

TESTS OF PURITY
The tests to be made are those given under Acid Acetic,
Glacial, 96 per cent, observing the conditions there described.
IV
ACID ACETIC, 36%
A clear, colorless liquid, specific gravity about 1.048, and
containing about 36 per cent of HC2H3O2.
TESTS OF PURITY
The tests of purity and details of execution are the same
as those given under Acid Acetic, Glacial, 96 per cent. But
instead of 10 gm. (or cc.) of 96 per cent, use 25 gm. (or cc.)
of the 36 per cent acid.
V
ACID ACETIC, DILUTED, 30%
A colorless liquid having the specific gravity 1.041.
liquid contains about 30 per cent of HC2H3O2.

The

TESTS OF PURITY
The tests to be made are those given under Acid Acetic,
Glacial, 96 per cent, observing the conditions there described.
But instead of 10 gm. of the 96 per cent, use 30 gm. of the
30 per cent.
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(ACID) ACETIC ANHYDRIDE
((!lI:,.C())a(). Mol. Wt, 102.05.
A colorless liquid of pungent odor, boiling at 137° C.
Specific gravity 1 .OS.
On pouring acetic anhydride into water, it does not at
first mix with the latter, but sinks to the bottom of the
vessel. Gradually, however, it dissolves, forming acetic acid.
TICSTS OF PURITY
Hydrochloric Acid. — 1 cc. of acetic anhydride diluted with
50 cc. of water, and acidulated with 5 cc. of nitric acid, should
give no reaction with silver nitrate solution.
Non-volatile Matter. — 1 0 cc. of acetic anhydride should
leave no weighable residue on evaporation.
Quantitative Determination. —- Dissolve 10 gin. of acetic
anhydride in water and dilute to 100 cc. Titrate 10 cc. of
this solution with normal potassium hydroxide solution, using
phenolphthalein as indicator. It should require at least
1 {)..'{ cc. of the normal potassium hydroxide solution to
develop the pink color.
1 cc. of normal KOIT - 0.051025 gm. of (CHs-CO)aO, log.
70777.
(ACID) BORIC ANHYDRIDE
(BORON THIOXIDK; BORIC ACID, FUSED)

Ba()a. Mol. Wt. 70.0.
Brittle, vitreous, hygroscopic lumps used in silicate analysis, according to Jannaseh.*
TESTS OF PURITY
Silica, Alkalies, etc. — Add 50 cc. of methyl alcohol-hydro* Itvjvrmcvx : P. Jarmaneh and (). Hoidenrcich, Ztschr. anorgan. Ohem.,
12, 211 (1800) [or Zfcwchr. anal. Chom., 36, 382 (1897)]; J. Chem. Soc,
10, II, f>7(J (181)0).
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r
chloric acid* to «>
gin. of (he powdered boric auhydriflr in n
weighed platinum dish, slir with a platinum wire until n u n .
pletely dissolved, and evaporate the liquid over a small flame,
the platinum dish l>c»ing placed on wire gauze.
If a m4du<*
remains, it is treated anew with 2f> ee. of the methyl aleuhul
hydrochloric acid, the liquid evaporated, nnd the d\:>\\ and
conduits gently ignited. There must remain no weighnble
residue.

ACID CARM1N1C f
Purple-brown, amorphous masses, affording a dark red
powder on trituration. Carminie acid is easily soluble in
water and in alcohol, hut is insoluble in benzene and chloroform. It has no constant melting point.
TKSTS OV IM'UITV
Solubility.
I gm. of canninic acid dissolves completely
in 2 cc. of water. The addition of 20 ce. <4' 90 per cent,
alcohol to this solution should cause no appreciable precipitation.
* Tho methyl alcohol-hydrochloric acid VA prepared l.y /nit unit ing puns
t h h l
auhydrouH iticthyl nlcohol, kecpitj^ tho toiui^nitttrr lnw,uifh thorui^hly
ddried
i d hhydrochloric
d h l i jie.itI
iI %nx. On HtitfttlitifC
li ffor mmm tituo,
i
hht»\vover, thti
methyl aleohol-hydrochlorie acid lc».mv» it s original effectivrnc>(
t Itcfercmrx : K. Sclumck and \t, Marchlewnki, \Un > %11 VMlW (IHIM);
J. Ohetn. vSoeM 68, 1, 07 (IKU5). t1, Liehenuauti and il VtiMwmrM,
Ber., 30, (JSS (1H»7); .1. (1hem, Soc.f 1%, I, VJU2 {\H\M\ Her, SO, \1\\\
(1897); J. (lUoin. So<\, n, I,fiHU(IHD7). <\ taeU'nuautt. t*. Uormj?. aud
F. Wiedemann, HerM 33, \ [{) (HUM)); J. ('hem. Hoc, 78, I, :*IM rtUtMh.
J. Landau, Her., 33, 2>Ul\ (HMM)); J. Chom. Sue., 7S, I, ii(U (imHh (',
Licbormann and J. Landau, Uw\, 34, 215H (IU0U; .1, ('hem Sue, tK)» I,
545 (1901). 0. Liehermann and H. Litideuhaum, ttvr^ Ut 'JMUi (HHK,*);
J. Chom. Hoe., 82, I, 787 (1902).
Regarding the use of earminie acid an a reagent nee T. J. Bognjommv
and N. J. WaHniliefT, Pharm. (JimtrhL, 40, 120 (I8UU); M. Merck, Annual
Report (on year 1H9H).
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If the carminic acid is intended to be used as an indicator
in acidimetry, it must first be tested as to its sensitiveness,
as follows:
Dissolve 1 gm. of the carminic acid in 100 cc. of water
and add one drop of this solution to a solution of 5 gm. of
ammonium chloride in 50 cc. of water. The addition to this
latter solution of one drop of decinormal potassium hydroxide
solution should cause a change in color from yellowish-red
to violet-red.
ACID CITRIC
CaH8O7 + H2O. Mol. Wt. 210.08.
Colorless, odorless, rhombic prisms, efflorescing superficially
in warm air.
Citric acid is soluble in 0.75 part of cold and in 0.5 part of
boiling water; in 1 part of 85 per cent alcohol, and in 50
parts of ether.
TESTS OF PURITY
Oxalic and Tartaric * Acids. — On dissolving 1 gm. of citric
acid in 2 cc. of water, and adding 10 drops of a 1:2 potassium acetate solution and 5 cc. of alcohol 85 per cent, no
turbidity should be produced, nor should a crystalline deposit
form within two hours.
Tartaric Acid and Sugar. — 1 gm. of citric acid and 10 cc.
of sulphuric acid are ground together in a porcelain mortar
previously rinsed with sulphuric acid. When this mixture
is then heated in a test tube for an hour in a boiling waterbath it acquires at most a slight yellow color, but no brown
color should develop.
Sulphuric Acid. — 20 cc. of the 1:10 aqueous solution must
* Regarding the detection of tartaric acid in citric acid see Merck's
Reagentien-Verzeichnis (1903), p. 170; A. I. Cohn, Tests and Reagents
(1903), pp. 40, 51, 242.
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not be rendered turbid by the addition of barium
solution.
Calcium. — 20 cc. of the 1:10 aqueous solution m u s t
be rendered turbid by the addition of ammonium
solution.
Lead.* — A solution of 5 gm. of citric acid in 10 c c .
water, to which 12 cc. of ammonia water are added,
not acquire a dark color upon adding freshly made, s a t u r £ f t o < *
hydrogen sulphide water.
Non-volatile Matter. — 1 gm. of citric acid must l e a v e
i*°
weighable residue on ignition.
Quantitative Determination. — On dissolving 1 gm. of c i t v r I < *
acid in 30 cc. of water and titrating with normal p o t a s s r u i * *•
hydroxide solution, using phenolphthalein as indicator,
n o t
less than 14.2 cc. of the alkali solution should be r e q u i r e d t'<>
develop the pink color.
1 cc. of normal K O H = 0.07002 gm. of C6H8O7 + H 2 O ,
log. 84522.
ACID GALLIC
C0H2(OH)3 • (COOH) + H8O. Mol. Wt. 188.06.
Colorless or slightly yellowish needles or prisms, w h i o l i
melt and slowly decompose at 220° C. Gallic acid d i s s o l v e s
in 130 parts of cold w^ter, in 3 parts of boiling w a t e r ,
i n
5 parts of 95 per cent alcohol, and in about 40 parts of e t l x o t * TESTS OF PURITY
Solubility in Water. — 1 gm. of gallic acid must d i s s o l v e s
completely in 20 cc. of water on heating. The solution m u H t
be colorless or only faintly yellowish.
Water Content. — On drying 1 gm. of gallic acid at 10O° O * Regarding the examination of citric acid for lead compounds w o o
M. Bucket, Ztschr. anal. Chem. 32, 465 (1893); J. Chem. Soc, 64, XX,
557 (1893).
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to constant weight, it should not lose more than 0.1 gm. in
weight.
Sulphuric Acid. — On adding 1 cc. of hydrochloric acid
and some barium chloride solution to a 1:50 aqueous solution of gallic acid, a precipitate of barium sulphate must not
form within an hour.
Inorganic Matter. — 1 gm. of gallic acid must leave no
weighable residue on ignition.
ACID
HYDRIODIC
HI. Mol. Wt. 127.97.

ACID HYDRIODIC, SP. GR.

1.5

A clear, colorless liquid which, on exposure to light and
air, rapidly becomes yellow to brown, due to the separation
of iodine. Specific gravity 1.5. The liquid contains about
43 per cent of HI.
TESTS OF PURITY
Non-volatile Matter. — 5 gm. of hydriodic acid should leave
no weighable residue on evaporation.
Sulphuric Acid. — On diluting 5 gm. of hydriodic acid with
50 cc. of water and adding barium chloride solution, no
barium sulphate should precipitate on standing twelve
hours.
Heavy Metals and Earths. — On diluting 10 gm. of hydriodic
acid with 100 cc. of water and passing hydrogen sulphide gas
into a portion of the solution, no colored precipitate should
form; and, after adding an excess of ammonia water to
another portion of the solution, neither ammonium sulphide
nor ammonium oxalate solution should cause a visible
change.
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Hydrochloric and Hydrobromic Acids. — Dilute 1 gm. of
hydriodic acid with 20 cc. of water, add an excess of silver
nitrate solution followed by 30 cc. of ammonia water, shake
well, and filter. On acidulating the filtrate with nitric acid,
only a slight turbidity may develop, never a precipitate.*
Quantitative Determination. — Dilute 5 gm. of hydriodic
acid with 50 cc. of water and titrate with normal potassium
hydroxide solution, using methyl orange as indicator. At
least 17 cc. of the normal alkali solution must be required to
effect the change in color.
1 cc. of normal KOH = 0.12797 gm. of HI, log. 10710.
II
ACID HYDRIODIC, SP. GR.

1.70

A yellow or brownish liquid of specific gravity 1.70.
The acid contains about 57 per cent of HI and is used for
methoxyl determination, according to Zeisel.
TESTS OF PURITY
Tests for non-volatile impurities and sulphuric acid are
made, observing the conditions given above. In titrating
this acid, phenolphthalein is used as the indicator.
ACID HYDROBROMIC
HBr. Mol.Wt. 80.96.
A clear, colorless, or faintly yellowish liquid, of specific
gravity 1.38. I t contains about 40 per cent of HBr.
TESTS OF PURITY
Non-volatile Matter. — 1 0 gm. of hydrobromic acid on
* A slight turbidity is permitted, because silver iodide is not absolutely
insoluble in ammonia water.
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evaporation on the water-bath should leave no weighable
residue.
Sulphuric Acid. — On diluting 5 gm. of hydrobromic acid
with f)() ce. of water and adding barium chloride solution, a
precipitate of barium sulphate should not form on standing
twelve hours.
Heavy Metals. —
(a) Dilute 10 gin. of hydrobromic acid with 10 cc. of
water and overlay with hydrogen sulphide water;
neither a coloration nor a yellow ring should form
at the contact-surfaces of the two liquids on standing
one hour.
(b) Dilute 20 cc. of hydrobromic acid with 20 cc. of water,
and add 30 cc. of ammonia water, followed by a
few drops of ammonium sulphide and ammonium
oxalate solutions; on standing two hours neither a
brown coloration nor a precipitate should appear,
(r) Boil 5 gm. of hydrobromic acid with 25 cc. of water
and 2 drops of nitric acid. No reddish color should
occur on the addition of p6tassium sulphocyanate
solution.
Hydrochloric Acid. — 2 or 3 drops of hydrobromic acid
are diluted with 4 cc. of water, and them mixed with 15 cc.
of decinormal silver nitrate solution. To this mixture add
(5 ce. of ammonium carbonate solution (1 part of ammonium
carbonate, 1 part of ammonia water, and 3 parts of water),
shake for five minutes, and filter. The filtrate acidulated
with nitric acid may exhibit at most a faint turbidity.
Hydriodic Acid. — To a mixture of 5 drops of hydrobromic
acid, 5 cc. of water, and 10 cc. of ammonia water, add one
drop of silver nitrate solution. The mixture after being
shaken must remain clear, or at most may develop a turbidity
insufficient to destroy entirely its transparency.
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Besides the above test for hydriodie acid, the following
may also be employed:
On adding I drop of ferric chloride solution lo «"> r<\ of
hydrobromie acid, and shakin*;; with f> ee. (»f chloroform, tlit*
latter should not acquire a. violet color.
Phosphorous and Phosphoric Acids.
Ural 1 j»;m. of hydro
bromic. acid willi I cc. of nitric acid to boiling, allow to cool,
and then add I ec. of ammonia water followed by I drop of
magnesium sulphate solution. No precipitate should form
oven on standing two hours,
Quantitative Determixiation.
Dilute f> <,mi. of hydrobromic
acid with f>0 cr. of water, and titrate with normal potassium
hydroxide solution, usinj1; methyl orange as indicator. At
least 2-1.0 ee. of the normal alkali solution .should be* required
to effect the change in color.
1 ec. of normal KOH
0.0X000 ^m. of HHr, 1<^. 00X27.
ACID

H Y 1) R 0 C II L 0 R 1 C
IK1 Mui, \V(. :m.-i;,.
I

ACID HYDROCHLORIC.
(V\'\\tXit

SV. GR.

ut()

I h nKocui.uHir ACID)

A clear, colorless liquid, fuming iti tin* air, and of specific
gravity 1.19. T\u% \u\\\u\ contains about .17 per cent of HCI.
TKSTS OK PI'HITY
Sulphuric Acid.
lOvaporaie 100 ^m. of hydrochloric acid
in a platinum dish lo about .r> e c , dilute the residue with
water, and add barium chloride solution, No precipitate of
barium sulphate should form on standing twelve hours,
Non-volatile Matter.
20 p n , of hydrochloric acid, when
evaporated in a platinum dish on the wuter-bath, must leave
no weighable residue.

CHEMICAL REAGENTS
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Chlorine.* — Dilute 5 gm. of hydrochloric acid with 50 cc.
of water and add zinc iodide-starch solution. The liquid
must not develop a blue color within ten minutes.
Sulphurous Acid. — 50 cc. of water are colored blue by the
addition of 1 drop of decinormal iodine solution and a few
drops of starch solution. Then add a mixture containing
5 gm. of the hydrochloric acid to be tested and 50 cc. of
water. The liquid must not be decolorized after being
shaken.
Heavy Metals. —
(a) Dilute 20 gm. of hydrochloric acid with 200 cc. of
water, warm the liquid to about 70° C , and pass
into it hydrogen sulphide gas for twenty minutes.
No precipitate should form within two hours.
(b) Dilute 20 gm. of hydrochloric acid with 200 cc. of
water ; and add 50 cc. of ammonia water, followed
by a few drops of ammonium sulphide solution.
The mixture must not acquire a dark color, nor
should a precipitate form.
(c) Boil 5 gm. of hydrochloric acid with 20 cc. of water
and 2 drops of nitric acid. After cooling, a reddish
color should not occur on the addition of potassium
sulphocyanate solution.
Calcium. — On diluting 20 cc. of hydrochloric acid with
20 cc. of water and adding 50 cc. of ammonia water, followed
by a few cc. of ammonium oxalate solution, no precipitate
should form on standing two hours.
Arsenic.—Add 0.1 gm. of potassium chlorate to 200 gm.
of hydrochloric acid, and evaporate on the water-bath. A
Marsh apparatus is started, using 20 gm. of arsenic-free,
granulated zinc and dilute (1:5) sulphuric acid; then the
* Regarding the testing for chlorine, see also Kupfferschliiger, Bull.
Soc. chim. Paris, (3), 2, 134 (1889) [Ztschr. anal. Chem., 31, 201 (1892)];
J-Chem. Soc, 58, 2S9 (1890).
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residue from the above evaporation is washed into the gencrating flask of the apparatus by the aid of dilute sulphuric
acid. After the api>ara(us has been in action for one hour,
there may be at most a w r y slight deposit in the reduction
tube but no distinctly visible arsenic mirror.
Quantitative Determination.
The strength of the acid
may be most simply ascertained from the specific gravity.*
On diluting .'J gin, of hydrochloric acid with 50 ce, of water,
and titrating with normal potassium hydroxide solution,
using methyl orange* as indicator, not less than .'10.f> ec. of
the normal alkali should be required to effect the color change.
1 cc. of normal KOH
(MWIilW gm. of MCI, log. 5M7<).
II
ACID HYDROCHLORIC, vSP. GR.

1.124

(Din'TKi) IIvnuociiLoHic ACID)
A dear, colorless liquid, of specific gravity
containing 25 per cent of 11(1,

1.TJ1, and

TKSTK OK i n t t T V
The tost.s to be made are (hose given under Fuming Ily
drochloric. Acid. Hut, instead of using 10 gin. of fuming
acid, use 15 gm. of the acid of sp. gr. I.TJI.
Quantitative Determination.
Dilute* 5 gm. of the acid
with f>() cc. of water, and titrate with normal potassium
hydroxide solution, using methyl orange as indicator. At
least 34.U ee. of the normal alkali should be required for
neutralization.
* Soo tho table* by Lungo and Marohlownki, in Lungon Chfiu.••!i«rhn.
Untormich.-Moth.t f> «<l., I, 419 (1901); If. S. Plmnmu'opuua, VIII, p. i\V2
(H)05). Compare J. Hoc. ('honi. hid., 24, 7Kt) (\\H)r>).
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III
ACID HYDROCHLORIC, SP. GR.

1.050

A clear, colorless liquid, of specific gravity about 1.050,
and containing about 10 per cent of HC1.
TESTS OF PURITY
The tests to be made are those given under Fuming Hydrochloric Acid. But, instead of using 10 gm. of the fuming
acid, use 35 gm. of the 10 per cent acid.
ACID HYDROFLUORIC
HF. Mol. Wt. 20.
A colorless, or almost colorless, liquid, containing 38 to 40
per cent of H F . I t fumes in the air.
TESTS OF PURITY
In these tests use platinum containers as much as possible.
Non-volatile Matter. — 20 gm. of hydrofluoric acid evaporated in a platinum dish, and gently ignited, should leave a
residue weighing not more than 0.001 gm.
Sulphuric Acid. — Evaporate 2 gm. of hydrofluoric acid in
a platinum dish on the water-bath, take up the residue with
10 cc. of water, and to this solution add a few drops of nitric
acid and some barium nitrate solution. An immediate turbidity must not occur; and even after some time the liquid
should exhibit, at most, a slight opalescence.
Calcium. — Dilute 5 gm. of hydrofluoric acid with 50 cc. of
water and add ammonia water in excess, followed by ammonium oxalate solution. An immediate turbidity should not
occur.
Magnesium. — Dilute 5 gm. of hydrofluoric acid with 50 cc.
of water, and add ammonia water until the liquid has an
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alkaline reaction; on now adding ammonium phosphate solution, no precipitate should form on standing three hours.
Heavy Metals. —
(a) Dilute 10 gm. of hydrofluoric acid with 40 cc. of water,
warm the liquid, and saturate with hydrogen sulphide gas. Neither a yellow nor a dark-colored
precipitate should form.
(b) Dilute 5 gm. of hydrofluoric acid with 50 cc. of water,
make the solution alkaline with ammonia water,
and add ammonium sulphide solution. A green
coloration must not develop, nor should a precipitate
form.
Hydrochloric Acid. — Dilute 2 gm. of hydrofluoric acid
with 50 cc. of water and add a few, drops of nitric acid and
silver nitrate solution. The liquid may exhibit, at most, a
faint opalescence.
Hydrosilicofluoric Acid. — On diluting 5 gm. of hydrofluoric
acid with 20 cc. of water and adding 2 cc. of a cold, saturated
potassium chloride solution, the further addition of 40 cc. of
85 per cent alcohol should cause no turbidity or precipitate.
Quantitative Determination. — Dilute 2 gm. of hydrofluoric
acid with 50 cc. of water and titrate with normal potassium
hydroxide solution, using phenolphthalein as indicator.
1 cc. of normal KOH - 0.020 gm. of HF, log. 30103.
NOTE. — Regarding the titration of hydrofluoric acid, see Katz, Ch'em.
Ztg., 28, 356, 387 (1904); J. Chem. Soc, 86, II, 442 (1904).
ACID HYDROSILICOFLUORIC
(FLUOSILICIC OR SILICOFLUORIC ACID)

HoSiFo. Mol. Wt. 144.41.
A clear, colorless liquid having a specific gravity of about
1.06. This specific gravity corresponds to a content of 7.5
per cent of H2SiF6.
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TESTS OF PURITY
Won-volatile Matter. — 5 gm. of hydrosilicofluoric acid evaporated in a platinum dish should leave no weighable residue.
Heavy Metals. — Dilute 5 gm. of hydrosilicofluoric acid
with 10 cc. of water, add a few drops of hydrochloric acid
and 10 cc. of hydrogen sulphide water. No visible change
should take place.
Sulphuric Acid. — On diluting 5 gm. of hydrosilicofluoric
acid with 10 cc. of water and adding a solution of barium-free
strontium nitrate, no precipitate should form, even on standing twelve hours.
NOTE. — Regarding the determination of hydrosilicofluoric acid, see
Katz, Chem. Ztg., 28, 356, 387 (1904); J. Chem. Soc, 86, II, 442 (1904).
ACID IODIC
HIO3. Mol. Wt. 175.97.
Colorless, rhombic crystals, or white, crystalline powder,
easily soluble (1:1) in water, but difficultly soluble in alcohol.
The aqueous solution first reddens blue litmus paper and
then bleaches it.
TESTS-OF PURITY
Non-volatile Matter. — On heating 2 gm. of iodic acid no
weighable residue should remain.
Solubility. — 1 gm. of iodic acid should dissolve completely
in 1 cc. of water, and yield a colorless solution.
Quantitative Determination. — Dissolve 1 gm. of iodic acid
in water and dilute to 100 cc. Dilute 10 cc. of this solution
with 50 cc. of water, and add 2 gm. of potassium iodide and
5 cc. of dilute sulphuric acid. Titrate the liberated iodine
with decinormal sodium thiosulphate solution, using starch
solution as indicator.
1 cc. of decinormal Na2S2O3 = 0.002933 gm. of HIO 3 , log.
46731.
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(ACID) IODIC ANHYDRIDE

(loi)INK PlONTOX !!>!•:)
Uh. Mol. Wt. MUM I.
A white ; crystallines powder, sohihlr in wafer with the
formation of the hydrated acid, MO.,, but insoluble in nUsnlute alcohol, ether, and carbon disulphide.
TKSTS OK PUHITY
The tests to be made are those given under bnlir Arid.
1 cc. of decinormal Na2S,O,,
<).()0fJ7S2S:j #'»• of l,O...
log. 4448.
ACID MOLYBDIC
II,M<>(>,. Mol. Wt. HW.OI.
A white or slightly yellowish powder, eontuiniru1; about
85 per cent of MoO3.
TIOSTS OK IU'KITV
f
Solubility in Ammonia Water; Heavy Metnln.
J ^ni. <»l
molybdic acid should completely dissolve in a mixture <>}'
10 cc. of water and 5 cc. of ammonia, water (sp, ^r. i)t\H)t
yielding a clear solution. On ihe addition of hydroj^n
sulphide water to this liquid it acquires a slight yellow eulor,
a green color or a f)recipita((k should not, however, develop.
Phosphoric Acid. Quantitative Determination.
As de
tailed under (Acid) Molybdic Anhydride, below.
(ACID) MOLYBDIC ANHYDRIDE
(MoLYHim: A<?n>, 1 ()()';,'.)
Mo()n. Mol. Wt. I'It,
A slightly yellowish jmwder, often exhibiting a faintly
bluish tint, due to the presence of other oxides of moiyhle
num. The preparation contains about 100 per cent of Mo( )„
and is free from ammonia and nitric acid.
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TESTS OF PURITY
Alkalies. — On heating 1 gm. of molybdic anhydride in a
test tube, the particles adhering to the heated portion begin
to fuse at a red heat, while at the upper, cooler portion of
the tube a crystalline formation of sublimed anhydride may
be observed. If the molybdic anhydride is contaminated
with salts of the alkalies, the whole melts to a dark-colored
mass. In such case the melting-point is low.
Ammonium Salts. — On boiling 1 gm. of molybdic anhydride with sodium hydroxide solution, there must be no
liberation of ammonia (to be ascertained by means of moistened litmus paper).
Solubility in Ammonia Water; Heavy Metals. — 2 gm. of
molybdic anhydride, when gently heated with a mixture of
10 cc. of water and 5 cc. of ammonia water (sp. gr. 0.91),
should entirely dissolve, yielding a clear solution. The solution acquires a slight yellow color on adding hydrogen sulphide
water. This color must not change within ten minutes nor
should a precipitate form.
Phosphoric Acid. — Dissolve 10 gm. of molybdic anhydride
in 25 cc. of water and 15 cc. of ammonia water (sp. gr. 0.91).
The solution, mixed with 150 cc. of nitric acid, and allowed
to stand for two hours at a temperature of about 40° C ,
must not contain a yellow precipitate.
Nitric Acid. — Shake 1 gm. of molybdic anhydride with
10 cc. of water, and add a small crystal of sodium chloride,
followed by one drop of a 1:1000 solution of indigo; the blue
color of the solution must not disappear on adding 10 cc. of
concentrated sulphuric acid.
Quantitative Determination. — Dissolve 0.5 gm. of molybdic
anhydride in a mixture of 50 cc. of water and 1 cc. of ammonia water (sp. gr. 0.91), with the aid of a gentle heat.
Acidulate the solution with 5 cc. of acetic acid (sp. gr. 1.041),

20

CHEMICAL REAGENTS

dilute with 200 cc. of water, heat to boiling, then add a
solution of 1.5 gm. crystallized lead acetate in 20 cc. of
water. Boil for several minutes with constant stirring,
whereby the precipitate, at first milky, is rendered granular
and easy to filter. Collect the precipitate on a filter, previously dried at 100° C. and weighed, and wash it with boiling
water until the washings cease to afford a reaction with
hydrogen sulphide water. Dry the precipitate to constant
weight at 100° C. and then ignite a portion of it. The ignited
residue has the composition PbMoO4.
PbMoO4 X 0.39247 = MoO3, log. 59380.
ACID NAPHTHYLAMINESULPHONIC
(ALPHANAPHTBTYLAMINESULPHONIC ACID; NAPHTHIONIC
ACID)

CIOHC(NH2)(S03H)1: 4 + iH2O. Mol. Wt. 232.18.
A white powder, or small, lustrous, colorless needles (when
crystallized from hot water), which carbonize but do not
melt on being heated. Naphthylaminesulphonic acid is
soluble in about 4000 parts of cold water, more readily in
hot water, scarcely soluble in alcohol, and insoluble in ether.
The solution in ammonia water exhibits a violet fluorescence.
NOTE. — Regarding the use of naphthylaminesulphonic acid for the
detection and colorimetric determination of small quantities of nitrous
acid, see E. Riegler, Ztschr. anal. Chem., 35, 677 (1896) [or Merck's Reagentien-Verzeichnis (1903), p. 120]; J. Chem. Soc, 72, II, 230(1897).
E. Riegler, Ztschr. anal Chem., 36, 306 (1897); J. Chem. Soc, 72, II,
385 (1897).
ACID
NITRIC
HNO3. Mol. Wt. 63.04.
I
ACID NITRIC, SP. GR.

1.40

A clear, colorless liquid, specific gravity 1.40 to 1.42, and
containing about 68 per cent by weight of HN0 3 .
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TESTS OF PURITY
Non-volatile Matter. — 4 cc. of nitric acid on evaporation
should leave no weighable residue.
Sulphuric Acid. — Dilute 4 cc. of nitric acid with 90 cc. of
water, and add barium chloride solution. No precipitate of
barium sulphate should form on standing twelve hours.
Hydrogen-Halogen Acids.—4 cc. of nitric acid diluted with
90 cc. of water must not appear changed on the addition of
silver nitrate solution.
Heavy Metals, and Earths. — Dilute 8 cc. of nitric acid
with 80 cc. of water, and render slightly alkaline with ammonia water. On adding a few drops of ammonium sulphide and ammonium oxalate solutions, neither a dark
color nor a turbidity should result.
Iodic Acid and Iodine. — On diluting 2 cc. of nitric acid
with 10 cc. of water, adding a small piece of metallic zinc,
and shaking with a small quantity of chloroform, the chloroform should not be colored violet.
Quantitative Determination. — Dilute 2 gm. of nitric acid
with 50 cc. of water and titrate with normal potassium
hydroxide solution, using methyl orange as indicator.
1 cc. of normal KOH = 0.06304 gm. of HN0 3 , log. 79962.
II
ACID NITRIC, SP. GR.

1.30

A clear, colorless liquid, of specific gravity 1.30, and containing about 47 per cent of HN0 3 .
TESTS OF PURITY
The tests to be made are those given under Acid Nitric sp.
gr. 1.40, observing the conditions there described. But instead of 4 cc. of the acid sp. gr. 1.40, 7.5 cc. of the acid
sp. gr. 1.30 are to be used.
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III
ACID NITRIC, SP. GR.

1.20

A clear, colorless liquid, of specific gravity 1.20, and containing about 33 per cent of HN0 3 .
TESTS OF PURITY
The tests to be made are those given under Acid Nitric
sp. gr. 1.40; observing the conditions there described. But,
instead of 4 cc. of acid sp. gr. 1.40, 10 cc. of acid sp. gr.
1.20 are to be used.
IV
ACID NITRIC, SP. GR.

1.153

A clear, colorless liquid, of specific gravity 1.153, and
containing about 25 per cent of HN0 3 .
TESTS OF PURITY
The tests to be made are those given under Acid Nitric
sp. gr. 1.40, observing the conditions there described.
But
instead of 4 cc. of acid sp. gr. 1.40, 13 cc. of acid sp. gr. 1.153
are to be used.
ACID NITRIC, CRUDE, SP. GR. 1.38
A clear, colorless, or yellowish liquid of specific gravity
1.380-1.40, and containing at least 61 per cent of HN0 3 .
TESTS OF PURITY
Non-volatile Matter. — 5 cc. of crude nitric acid on evaporation should leave no weighable residue.
ACID NITRIC, FUMING, SP. GR. 1.486
A yellow, or reddish-yellow, clear liquid of specific gravity
1.486-1.500, and containing at least 86 per cent of nitric
acid, HN0 3 .
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TESTS OF PURITY
The tests to be made are those given under Acid Nitric
sp. gr. 1.40. But for 4 cc. of acid sp. gr. 1.40, use 5 cc. of
fuming nitric acid.
ACID OXALIC
H2C2O4 + 2H2O. Mol. Wt. 126.04.
Colorless, odorless, prismatic crystals, free from efflorescence. Crystallized oxalic acid is soluble in 10 parts of cold,
and in about 3 parts of boiling, water, in 2.5 parts of alcohol,
and in about 100 parts of ether. On heating the hydrated
oxalic acid in a capillary tube, it liquefies at 98° C. in its
water of crystallization. On being heated to 70° C , the
hydrated acid is rendered anhydrous, which latter sublimes
at about 100° C. and melts at 187° C. This preparation must
contain 99.8-100 per cent of the hydrated acid, H2C2O4 +
2 H 2 O.
TESTS OF PURITY
Ash. — 3 gm. of oxalic acid, after being dried and then
ignited in a platinum crucible, should leave no weighable
residue.
Sulphuric Acid. — Dissolve 5 gm. of oxalic acid in 100 cc.
of water, and add 1 cc. of hydrochloric acid and 1 cc. of
barium chloride solution. No precipitate of barium sulphate
should form on standing twelve hours.
Chlorides. — Dissolve 5 gm. of oxalic acid in 50 cc. of
water, add 15 cc. of nitric acid and a few drops of silver
nitrate solution. The solution may exhibit at most a slight
opalescent turbidity.
Heavy Metals. — The 1:10 aqueous solution must be perfectly clear, and on adding hydrogen sulphide water to 30 cc.
of it, no reaction should be observed. On now adding
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ammonia water to this liquid until alkaline, neither a green
nor a brown coloration should develop, nor should a precipitate
form.
Ammonium Compounds. —
(a) The solution of 5 gm. of crystallized oxalic acid in
30 cc. of sodium hydroxide solution on being boiled
should not evolve ammonia (to be ascertained by
means of moistened litmus paper).
(6) On dissolving 2.5 gm. of oxalic acid and 5 gm. of
potassium hydroxide in 30 cc. of water, and adding
to the solution about 15 drops of Nessler's reagent,
at most a slight yellow color should develop; never a
brownish-red color.
Nitric Acid. — On overlaying 10 cc. of a solution of diphenylamine in concentrated sulphuric acid with 10 cc. of a 1:10
aqueous solution of oxalic acid, a blue zone should not form
at the contact-surfaces of the two liquids.
Quantitative Determinations. —
(a) Acidimetrically: Dissolve about 6.3 gm. of crystallized
oxalic acid in water, dilute to 500 c c , and titrate
25 cc. of the solution with one fifth normal potassium
hydroxide solution, using phenolphthalein as indicator. Perform the titration at 60° C.
1 cc. of fifth normal KOH = 0.012605 gm. of H2C2O4 +
2H2O, log. 10055.
(6) By Oxidimetry: To 25 cc. of the aqueous solution (6.5
gm. of crystallized oxalic acid in water as above)
add 6 to 8 cc. of concentrated sulphuric acid, heat
to about 60° C, and titrate with decinormal potassium permanganate solution.
1 cc. of decinormal KMnO 4 = 0.0063024 gm. of H2C2O4 +
2H2O, log. 79950.
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ACID OXALIC, SUBLIMED
H2G>04. Mol. Wt. 90.01.
A white, crystalline, exceedingly hygroscopic powder,
melting at 187° C. The preparation must contain at least
99.5 per cent of anhydrous oxalic acid, H2C2O4.
TESTS OF PURITY
Ash. — 1 0 gm. of the oxalic acid on ignition should leave
no weighable residue.
Other Tests, — The other tests to be made are those given
under crystallized oxalic acid.
1 cc. of fifth normal KOH - 0.009001 gm. of H2C2O4,
log. 95432.
1 cc. of decinormal KMnO 4 = 0.0045008 gm. of H2C2O4,
log. 65329.
NOTE.—If it is desired to use sublimed oxalic acid for standardizing
solutions for alkalimetric or oxidimetric determinations, it must be heated
to dryness at a temperature of 60 to 70° C, in small quantities at a time.
ACID PERCHLORIC
HC1O4. Mol. Wt. 100.45.
A colorless liquid of specific gravity 1.12, and containing
about 20 per cent of HC1O4.
TESTS OF PURITY
Non-volatile Matter. — 1 0 gm. of perchloric acid when
evaporated and ignited should leave no weighable residue.
Sulphuric Acid. — On diluting 5 cc. of perchloric acid with
100 cc. of water, and adding 1 cc. of hydrochloric acid, followed by barium chloride solution, a precipitate of barium
sulphate should hot form on standing twelve hours.
Hydrochloric Acid. — The mixture obtained by diluting
5 cc. of perchloric acid with 25 cc. of water and adding 3 cc.
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of nitric acid should not be rendered more than slightly
turbid by silver nitrate solution.
Barium. — 10 cc. of perchloric acid diluted with f>0 e<\ of
water must not become turbid within five minutes on" adding
dilute sulphuric acid.
Heavy Metals.
10 cc. of perchloric acid diluted with
40 cc. of water must- show no change on adding hydrogen
sulphide water; and on adding to this solution 10 re, of
ammonia water, and a few drops of ammonium sulphide4
solution, a precipitate should not form, nor should the liquid
acquire a green or brown color.
ACID PHOSPHOMOLYBDIC
I2Mo<>:|. II:,r<>4 I XH,<).
Yellow, lustrous crystals, easily and completely soluble in
water, and yielding with the latter an acid solution.
TKKTS OK PURITY
Solubility, Heavy Metals, and Earths,
1 gm. of phosphomolybdic acid should completely dissolve* in 10 cc. of water.
On adding to this solution two or three drops of ammonia
water, a yellow precipitate forms, which completely red is*
solves on the addition of 5 cc. of the ammonia water. On
now adding to this solution ammonium sulphide and ammonium oxalatc solutions, no visible change should take place.
ACID

PHOSPHORIC
(Ortho.)

IlaPO*. Mo. Wt, 98.02.
I
ACID PHOSPHORIC, SP. GR. 1.7
A clear, colorless, odorless, syrupy liquid, of specific gravity
•1.7, and containing about 85 per cent of II3PO4.
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TESTS OF PURITY
Volatile Acids. — Mix 30 cc. of the phosphoric acid with
50 cc. of water in a distilling flask. Distil * off 50 cc. ; and
titrate the distillate with decinormal potassium hydroxide
solution, using methyl orange as indicator. Not more than
0.1 cc. of the decinormal alkali solution should be required.
Nitric Acid. — 2 cc. of phosphoric acid mixed with 2 cc. of
concentrated sulphuric acid, and overlaid with 1 cc. of a
solution of ferrous sulphate, must not develop a colored zone.
Hydrogen-Halogen Acids and Phosphorous Acid. — 2 cc. of
phosphoric acid diluted with 18 cc. of water should give no
reaction with silver nitrate solution either in the cold or on
warming.
Sulphuric Acid. — On adding barium chloride solution to
20 cc. of the diluted acid (1:10), no precipitate of barium
sulphate should form on standing two or three hours.
Metaphosphoric Acid. — On dropping the acid diluted with
10 volumes of water into a dilute solution of albumen, no
turbidity should ensue.
Heavy Metals, Earths, Etc. —
(a) Dilute the acid with 10 volumes of water, and to 20 cc.
of the mixture -add hydrogen sulphide water. There
should be no visible change.
(6) On adding 10 cc. of ammonia water to 20 cc. of the
above diluted acid, no precipitate should form on
the further addition of either ammonium oxalate
solution, or ammonium sulphide solution.
(c) A mixture of 5 cc. of phosphoric acid with 20 cc. of
absolute alcohol should remain perfectly clear.
Substances Oxidizable by Permanganate. — On adding 5
* In order to prevent spirting over of phosphoric acid, the flask should
be provided with a Kjeldahl connecting bulb tube. The distillate must
be tested with ammonium molybdate solution for phosphoric acid..
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drops of decinormal potassium permanganate solution to a
mixture of 5 cc. of phosphoric acid and 5 cc. of diluted sulphuric acid, and then heating for five minutes at 100° C ,
the red color of the liquid should not disappear.
Arsenic. — A Marsh apparatus is started using 20 gm. of
arsenic-free, granulated zinc, and diluted (1:5) sulphuric
acid. A mixture of 3 cc. of phosphoric acid with 20 cc. of
water is then introduced in small quantities at a time, the
evolution of hydrogen being maintained for about two hours.
A deposit of arsenic should not be visible in the reduction
tube within these two hours.
Quantitative Determination. — Dilute 1 gm. of phosphoric
acid with 30 cc. of water, and titrate with normal potassium
hydroxide, using phenolphthalein as indicator.* At least
17 cc. of normal alkali must be added to produce the red
color.
1 cc. of normal KOH = 0.04901 gm. of H 3 PO 4 , log. 69028.
II
ACID PHOSPHORIC, SP. GR. 1.12
A clear, colorless, odorless liquid of specific gravity 1.12,
and containing about 20 per cent of H 3 PO 4 .
TESTS OF PURITY
The tests to be made are those given under Acid Phosphoric sp. gr. 1.7. But for 1 cc. of the phosphoric acid
sp. gr. 1.7, use 4 cc. of the phosphoric acid sp. gr. 1.12.
* Methyl orange may be used instead of phenolphthalein. In this case,
however, 1 cc. of the normal KOH = 0.09802 gm. of H<jPO4, log. 99131.
When titrating with phenolphthalein, twice as maH$r cubic centimeters
of the alkali solution are required as when using methyl orange.

CHEMICAL REAGENTS

29

III
ACID PHOSPHORIC, SP. GR. 1.057
A clear, colorless, odorless liquid of specific gravity about
1.057, and containing about 10 per cent of H 3 PO 4 .
TESTS OF PURITY
The tests to be made are those given under Acid Phosphoric sp. gr. 1.7.
But for 1 cc. of the acid sp. gr. 1.7,
use 10 cc. of the acid sp. gr. 1.057.
(ACID) PHOSPHORIC ANHYDRIDE
(PHOSPHORUS PENTOXIDE)

P2O5. Mol. Wt. 142.00.
A white, amorphous, odorless, bulky powder, which dissolves in water with a hissing noise, forming metaphosphoric
acid. Phosphoric anhydride completely sublimes on being
heated.
TEST OF PURITY
Arsenous Acid. — Introduce 1 gm. of phosphoric anhydride,
in small portions at a time, into 20 cc. of water, and while
warming the solution, pass into it a current of hydrogen
sulphide gas. The liquid should not acquire a yellow color,
nor should a yellow precipitate form.
ACID PHOSPHORIC, META
(GLACIAL PHOSPHORIC ACID)

HPO3. Mol. Wt. 80.0.
Colorless, transparent, vitreous pieces or sticks, deliquescent
in moist air, and melting to a clear viscid liquid on being
warmed. Metaphosphoric acid is very easily soluble in water.
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Nitric Acid.--On adding 2 ee. of concentrated .sulphuric*
acid to a solution of I gm. of metaphosphoric acid in 2 cc.
of water, and overlaying the mixture with 1 ee. of a solution
of ferrous sulphate, no colored zone should form.
Sulphuric Acid.
The solution of 1 gin. of metaphosphorie
acid in 20 cc. of water must, not immediately he rendered
turbid on the addition of /> ee. of hydrochloric acid, followed
by barium chloride solution.
Hydrogen-Halogen Acids.
Add /> cc of nitric acid to u
solution of 1 gm. of mcraphosphorie acid in 20 ee. of water.
On the further addition of silver nitrate solution (he liquid
should appear unchanged.
Heavy Metals, Earths, Etc. —
(a) The solution of 1 gin. of metaphosphorie acid in 20 ce.
of water must not he affected by hydrogen sulphide
water.
(/;) On adding /> cc. of ammonia water to a solution of
1 gin. of metaphosphorie acid in 20 cc. of wafer, no
precipitate should form on adding ammonium oxalate
and ammonium sulphide solutions.
Arsenic.-—-On adding 5 cc. of stannous chloride solution
to a solution of I gin. of metaphosphorie acid in 1 c<\ of
water, the mixture should not darken on standing <we hour.
Substances Oxidizable by Permanganate.
Dissolve I p i i .
of metaphosphorie acjd in 10 cc. of wafer, add f> ee. of U>
per cent sulphuric acid and 0.1 ec. of decinormal potassium
permanganate solution; then heat 5 minutes at 100° (•. The
red color of the mixture should not- disappear.
ACID PHOSPHOTUNGSTIC
Small, white, or slightly yellowish-green crystals, easily
soluble in water, and free from ammonia and nitric acid.
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TESTS OF PURITY
Nitrates. — Dissolve 1 gm. of phosphotungstic acid in 10 cc.
of water, add a granule of sodium chloride and 1 drop of
indigo solution (1:1000), followed by 10 cc. of concentrated
sulphuric acid. The blue color of the mixture must not
disappear within ten minutes.
Ammonium Salts. — On heating a solution of 1 gm. of
phosphotungstic acid in 10 cc. of water, with 5 cc. of sodium
hydroxide solution (sp. gr. 1.3), no ammonia should be
evolved (to be ascertained by means of dampened litmus
paper).
NOTE. — Regarding a method for the quantitative analysis of phosphotungstic acid, see F. Kehrmann, Ber., 20, 1813 (1887); J. Chem. Soc,
52, 777 (1887).
ACID PICRIC
(PICRONITRIC ACID; TRINITROPHENOL)

C0H2(OH)(NO2)3. Mol. Wt. 229.14.
Pale yellow, glistening crystals, melting at 122.5° C ,
soluble in about 90 parts of cold water and in about 30 parts
of boiling water. The acid is readily soluble in alcohol,
ether, and benzene.
TESTS OF PURITY
Resins; Substances Insoluble in Water. — 1 gm. of picric
acid should dissolve completely and without turbidity in
100 cc. of water. On adding to the solution 1 or 2 drops of
16 per cent sulphuric acid, no precipitate should form on
standing twelve hours. On subsequently filtering the liquid,
no resin should remain on the filter.
Picrates of Potassium, Sodium, and Ammonium.*—1 gm. of
* Picric acid cannot be tested for ammonia by warming with sodium
hydroxide solution, as under such conditions picric acid itself decomposes
with the evolution of ammonia.
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picric acid must completely dissolve in 20 <T. of benzene,
affording a clear solution.
Oxalic Acid.
On adding calcium chloride solution to a
solution of 1 gm. of picric acid in KM) re. of water, a precipitate
of calcium oxalate should not form within two hours.
Free and Combined Sulphuric Acid.
Kvnpornte a mix fun*
of 2 gin. of picric acid and 10 ec. of nitric aeid fsp. *y\ 1,-1)
to dryness on the water-bath. Dissolve the residue in KM) er.
of boiling water with the addition of 5 ce. of nitric aeid,
allow to cool, then filter, and add barium nitrate solution to
the filtrate. There should be no immediate turbidity.
Inorganic Matter (Ash).
1 gm. of picric aeid cautious! v
incinerated in an open platinum dish should not leave a
residue weighing more than 0.001 gm.
ACID ROSOLIC

Brittle, amorphous, reddish brown pieces, presenting a
metallic reflection, and readily soluble in alcohol, but insoluble
in water.
Rosolie acid is used as an indicator in the form of a solution
of 0.5 gm, of the acid in a mixture of f>0 cc. of tt/> per rent
alcohol and 50 cc. of water.
TIOSTS OF SKNsrnVKN'KSK
Add two or three drops of the above rosolie acid solution
to 100 cc. of distilled water. On adding to the solution
0.05 cc. of decinormal potassium hydroxide, the pale vellow
color of the water should change to a rose-red, and on tin*
further addition of 0.05 cc. of decinormal hydrochloric* acid,
the original color should be restored.
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ACID SUCCINIC
GiHeOi. Mol. Wt. 118.04.
Colorless, monoclinic prisms, soluble in 20 parts of cold
and about 2 parts of boiling water; in 10 parts of alcohol
and in 80 parts of ether. Succinic acid melts at 182° C ,
and at 235° C. it boils with the evolution of white acrid
fumes, while it undergoes decomposition to a large extent
into water and succinic anhydride.
TESTS OF PURITY
Non-volatile Matter. — 1 gm. of succinic acid heated in a
platinum dish should volatilize and leave no weighable
residue; nor should any charring occur.
Oxalic Acid. — The solution of 1 gm. of succinic acid in
20 cc. of water should not be affected by calcium chloride
solution.
Tartaric Acid and Sulphates. — On adding potassium acetate
and barium nitrate solutions to a solution of 1 gm. of succinic
acid in 20 cc. of water, no precipitate should form on standing
twelve hours.
Chlorides. — On adding 2 or 3 cc. of nitric acid to 20 cc.
of the 1:20 aqueous solution of succinic acid, not more than
a faint opalescent turbidity should develop on the addition
of silver nitrate solution.
Ammonium Salts. — 1 gm. of succinic acid, on being heated
with 10 cc. of sodium hydroxide solution (sp. gr. 1.3), should
liberate no ammonia (to be ascertained with moist litmus
paper).
Heavy Metals. — 1 gm. of succinic acid dissolved in 20 cc.
of water should not be visibly changed by hydrogen sulphide
water.
Quantitative Determination. — Dissolve 1 gm. of succinic
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acid in 50 cc. of water, and titrate with uonuul potassium
hydroxide, using phenolphthalein us indicator.
1 cc. of normal KOH
0.05902 gm. of (\Iitt< >«, l<tf. 77100.
ACID SULPHANILIC
CoIMNHiOCrtOalOh.l ! 2H-.O. Mol. Wt.'JW.lK.
Sulphanilic acid occurs in colorless, neieulur, eflloresmit
crystals. It has no melting-point, hut carbonizes on bring
heated to 280 to 300° (.5. The acid is dillicultly suiuhle iu
cold water (about 150 parts), but more readily soluble in
hot water; it is insoluble in alcohol, ether, and benzene.
TKSTS OK PI'HITV
Inorganic Matter.
I gm. of sulphanilie acid should leave
no weighable residue on ignition.
Sulphuric Acid (Aniline Sulphate).
A solution of 1 p u .
of sulphanilie acid in 25 <».<». of boiling water should not- rhnnp*
in appearance on adding a few drops of barium chloride
solution.
Hydrochloric Acid (Aniline Hydrochloride). On shaking
1 gm. of Hulphanilic acid with 20 cc. of water and filtering
the filtrate should exhibit at most a faint opalescent turbidity on the addition of a lew drops of nitric ueid and .silver
nitrate solution.
ACID S U L P H U R I C
lUSO.,. Mol. Wt. 1IN.07.
I
ACID SULPHURIC, SP. GR. x.84
(CoNCKNTHATKl) SULPHURIC! Adi*)
A clear, colorless, oily liquid of specific gravity l.Sj, and
containing 95 to 96 per cent of H2S()4.
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TESTS OF PURITY
Non-volatile Matter. — 1 0 cc. of sulphuric acid, on being
evaporated and ignited, should leave no weighable residue.
Nitric Acid. — Dilute 1 cc. of sulphuric acid with 9 cc. of
water, and overlay this liquid on 5 cc. of diphenylamine
solution (see Diphenylamine, page 100). A blue zone should
not form at the contact-surfaces of the two liquids.
Selenium. — On overlaying 2 cc. of sulphuric acid with
2 cc. of hydrochloric acid, in which a granule of sodium
sulphite has been dissolved, a reddish zone must not form at
the contact-surfaces of the two liquids; nor should a red
precipitate form on warming.
Substances Oxidizable by Permanganate. (Nitrous and
Sulphurous Acids). — Dilute 15 cc. of sulphuric acid with
60 cc. of water, and color the solution by adding 1 drop of
decinormal potassium permanganate solution. The pink
color should not disappear within three minutes.
Hydrogen-Halogen Acids. — 2 cc. of sulphuric acid diluted
with 30 cc. of water should appear unchanged on adding a
few drops of silver nitrate solution.
Lead. — On cautiously diluting 10 cc. of sulphuric acid
with 50 cc. of 85 per cent alcohol, no turbidity should be
observed; nor should a precipitate of lead sulphate form on
standing two hours.
Heavy Metals and Calcium. —
(a) Dilute 10 cc. of sulphuric acid with 50 cc. of water,
and add ammonia water in excess. On now adding
a few drops of ammonium sulphide and ammonium
oxalate solutions, neither a green color nor a turbidity,
should occur.
(6) On diluting 20 cc. of sulphuric acid with 100 cc. of
water, and passing a current of hydrogen sulphide
gas into the solution, no brown color should develop;
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nor, after the passage of the gas, should any brown
flocks precipitate on long standing (Tin).
Ammonium Salts.
Dilute 2 ec. of sulphuric acid with
30 c.c. of water, and add aqueous solution of potassium
hydroxide (1:<>) to alkalinity, followed by 10 In 1T> drops of
Nessler's reagent. At. most a. light-yellow precipitate may
form, but in no ease a brownish-red one.
Arsenic* — A Marsh apparatus is set in operation, using
20 gm. of arsenic-free, granulated zinc, and arsenic free,
dilute sulphuric, acid (1:5). As soon as the air has been
expelled from the apparatus, heat the reduction tube to
redness, and then introduce a cooled mixture of 10 re. of
the acid (sp. gr. l.K-l) to be tested and f>0 ee. of water. No
deposit of arsenic should be visible in the reduction tube
within half an hour.
Quantitative Determination.
The content of n.,S<)4 is
most readily ascertained by taking the specific gravity, and
then referring to tables for the percentage. Consult the tables
of Lunge, Isler, and Naef, Chem.-tech. rntersuch. Meth.,
5 0(1., 1, :*f>4 (19(M); compare W'nii^ Diet, of Chem., 4, (>2I
(1894); also J. Soc. Chem. lndM 24, 700 (I<)0f>).
The acid content may also be ascertained by tit ration with
normal potassium hydroxide solution, using methyl orange as
indicator.
1 cc. of normal KOII
(MMWMN gm. of H..SO,, log.
mm.
U
ACID SULPHURIC, DILUTED

x6ft;.

A colorless liquid of specific gravity 1.110 to 1.1 Mf and
containing .15.7 to 10.3 per cent of II,S(),.
* Regarding the detection of arnwrio in milphuric aci<!, HCC
Chein.-tcch. UnterHueh.-Meth., 5 ed., 1, 'M\7 (UH)\); Detection and
mination of Arsenic. Reprint from J. Soc. Them. Inch, HUH.
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TKSTS OF PURITY
The tests to ho made are those given under Acid Sulphuric
fip. gr. LSI. Hut for I cc. of the arid sp. gr. I,Si use il rr.
of the acid >sp. gr. I.I 10.
Ill
ACID SULPHURIC,

xo%

A colorless li(|uid of specific gravity about, 1.070, and
containing about K) per cent of II2S<)4.
TKSTS OK PUHITY
The tests to be made are those given under Acid Sulphuric,
sp. gr. l.iS'l.
Hut for I cc. of (he acid sp. gr. LSI, use I.I ce.
of the acid sp. gr. 1.070.
(ACID) SULPHURIC ANHYDRIDE
so.,. Mol. \vi. so.oo.
Long, transpa-HMit, eolorhw prisms, which melt at 15° (\
to a clear oily liquid, boiling at -!(>° (\ On long keeping at
a temperature below 25° ('.T (he sulphuric anhydride* polymerizes to a modification which forms long, silky, felted
needles, which melt above r>()° C , and which at a higher
temperature become converled into the (riovide in vapor
form, solidifying at ir>° (-., and boiling at •!(!" (•.
o. i\\\nn\ ifafivo <I<*t-4»rinirin<inn <>(' .stilphurir nnhvdrido, HC.P. th« .statomonls ^iven und<»r Acid Siil[)liunc, Kuiuin^. ,\I;«» K.
K,OHonl(H'lH'r, "Zur (icfwltxhvxtinimunij tier rattchrnrfrn Schwrfrht'turr urni
dvstirliwrft'lM'lurcarihi/HHtiti," 7A.»c\u\ anal (Hmm,, 37, 1>(M> (1HOK>; J. ( 1»MU,
Hoc, 74. II, 4(H (IHOS).
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SULPHURIC,

SULPHURIC, FUMING.

FUMING

FREE FROM NITROGEN

A colorless, oily liquid, fuming in the air, and containing
8 to 10 per cent of free SO3 (i.e., 83.1 to 83.5 per cent total
TESTS OF PURITY
Non-volatile Matter. — 3 cc. of fuming sulphuric acid, on
b e i n g evaporated and ignited, should leave no weighable
residue.
Nitric Acid. — Dilute 1 cc. of fuming sulphuric with 9 cc.
of water, and overlay the fluid on 5 cc. of diphenylamine
solution (see Diphenylamine, page 100). No blue zone should
f o r m a t the contact-surfaces of the two liquids.
Ammonium Salts. — Carefully add 2 cc. of fuming sulphuric
acid, b y drops, to 30 cc. of water, and add aqueous solution
( 1 : 6 ) of potassium hydroxide to alkalinity; on now adding
10 to 15 drops of Nessler's reagent, at most a pale-yellow,
b u t in no case a brownish-red, color or precipitate may
develop.
Halogens. — Add 1 cc. of fuming sulphuric acid, by drops,
t o 30 cc. of water; on now adding a few drops of silver nitrate
solution, the liquid must not acquire more than a faint
opalescent turbidity.
Lead. — On cautiously adding 10 cc. of fuming sulphuric
a c i d , b y drops, to 50 cc. of 85 per cent alcohol, a clear liquid
s h o u l d result, which should contain no precipitate of lead
s u l p h a t e after standing two hours.
Arsenic. — A Marsh apparatus is set in operation, using
2 0 g m . of arsenic-free, granulated zinc, and arsenic-free,
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dilute (1:5) sulphuric acid.
As soon as the air has been
expelled from the apparatus, heat the reduction tube to
redness, then run into the apparatus a cooled mixture of
10 cc. of the fuming sulphuric acid with 90 cc. of water.
No deposit of arsenic should be visible in the reduction tube
within half an hour.
Quantitative Determination.* — Weigh off accurately 1 gm.
of fuming sulphuric acid in a Lunge-Rey stoppered bulb
pipette,t and cautiously allow the acid to run into 10 cc.
of water, contained in a porcelain dish. The contents of
the dish are now rinsed into a measuring flask of 100 cc.
capacity, and the flask then filled up with water to the
mark. After vigorously shaking, 25 cc. of the liquid are
titrated with fifth normal potassium hydroxide solution,
using methyl orange as indicator4
1 cc. of fifth normal KOH - 0.008006 gm. of SO3, log.
90342.
II
ACID SULPHURIC, FUMING f
An oily liquid, sometimes slightly colored, and often not
perfectly clear. The acid fumes in the air, contains from
* In accurate determinations, the acidity due to sulphurous acid must
be deducted from that determined by titration. Regarding this, see
Lunge, Chem.-tech., Untersuch.-Meth., 5 ed., 1, 395 (1904); J. Chem. Soc,
68, II, 413 (1895).
tSee Lunge, Chem.-tech. Untersuch.-Meth., 5 ed., 1, 394 (1904);
illustrated in Trade Catalogues of glassware, etc.
X In order to ascertain the free SO3 from the total SO;? found by analysis,
see the table in Lunge, Chem.-tech. Untersuch.-Meth., 5 ed., 1, 399 (1904);
compare Thorpe's Diet, of Appld. Chem., 2 ed., 3, 711 (1895).
If This acid, which contains traces of nitric acid, is considerably cheaper
than the foregoing acid, which is perfectly free from nitrogen. It is well
adapted for use in laboratories where fuming sulphuric acid is very frequently used for the Kjeldahl nitrogen determinations. For accurate
nitrogen determinations, however, it will be necessary to determine the
nitrogen content of the acid by a blank test carried out in the manner
above described.
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8 to 10 per cent of free SO.,, and is intended for nitrogen
dotertninations by the Kjeldahl method.
TKSTS OK 1TIUTY
Nitrogen.
Dilute li() ee. of the fuming sulphuric arid in
a retort with 200 ee. of wafer, and when eold add nitrogenfree solution of sodium hydroxide (sp. #r. l..'{), until .strongly
alkaline. Then add )> gin. of zinc dust, distil off about
50 co., and collect (he distillate in a I-tube receiver containing about 10 co. of water and 2 to l\ oe. of fifth normal
hydrochloric, acid. The distillate is then titrated with fifth
normal potassium hydroxide solution, u.sing methyl orange
as indicator. The ammonia should not have consumed more
than 0.2 co. of the fifth normal hydrochloric acid.
Quantitative Determination.
The determination is nivried out as described under Acid Sulphuric, Fuming, free
from nitrogen.
ACID SULPHURIC, WITH PHOSPHORIC

ANHYDRIDE

r

AlTHOXIMATKLV 10, If), OK 2() (' P.,(L
Sulphuric acid containing phosphorus pentoxido. Approximately 10, 15, or 20 per cent of i y )8 arc* the usual strengths.
The preparation is employed in Kjeldahl's nitrogen determination.
TKSTS OF Pt'lUTV
Nitric Acid.- Dilute 1 eo. of the solution of phosphoric*.
anhydride* in sulphuric acid with i) cc. of water, and overlay
this fluid on 5 cc. of diphenylamine solution (see Diphenylaminc, page 100). No blue zone should form at the contactsurfaces of the two liquids.
Ammonium Salts.
Dilute 2 cc. of the* solution of phosphoric anhydride in sulphuric acid with ;{() cc. of water, and
add aqueous solution of potassium hydroxide (1 :C>) to ulka-
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Unity, followed by 10 to 15 drops of Nessler's reagent. At
most only a faint yellow, but in no case a brownish-red,
color or precipitate should form.
ACID SULPHURIC, FUMING, WITH PHOSPHORIC ANHYDRIDE
APPROXIMATELY 5, 10, 15, 20, OR 25% P2O5

Fuming sulphuric acid containing phosphorus pentoxide;
the usual grades contain approximately 5, 10, 15, 20, or 25
per cent of P2OS. The preparation is used in Kjeldahl's
nitrogen determination.
TEST OF PURITY
Nitrogen. — The nitrogen determination is carried out as
described under Acid Sulphuric, Fuming. See footnote there.
ACID SULPHUROUS
SO2 + Aq. Mol. Wt. 64.0G.
A clear, colorless liquid of specific gravity 1.029 to 1.035.
The acid first reddens blue litmus paper, and then bleaches
it. The liquid contains about 6 per cent of SO2.
TESTS OF PURITY
Non-volatile Matter. — 1 0 cc. of sulphurous acid, on being
evaporated and ignited, should leave no weighable residue.
Quantitative Determination. — Weigh off 10 gm. of sulphurous acid in a measuring flask of 100 cc. capacity, and
fill with boiled water up to the mark. Allow the fluid to
run from a burette into 30 cc. of decinormal iodine solution,
constantly shaken, until decoloration ensues. To effect this
not more than 16.2 cc. of the acid solution should be required.
1 cc. of decinormal I = 0.003203 gm. of SO2, log. 50556.
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CUBES FOR GENERATING SULPHUROUS

ACID

Cube-like pieces, containing at least 20 per cent of sulphurous acid.
TIOST OK STHKNCTII
Quantitative Determination.
Introduce 1 gm. of the finely
powdered cubes and 5 gm. of anhydrous sodium rarbonate
into a graduated flask of 100 er. rapacity; add 50 re. of
water, boil the mixture, for about ten minutes, allow to cool,
fill the flask up to the mark, and filler. Run the filtrate
from a burette into a constantly shaken mixture of ;>() re.
of dccinonnal iodine solution and 10 re. of hydrochloric acid,
until complete decoloration ensues.
1 cc. of clccinormal I
(M)0.T2(W gm. of SO,, log. 50550.
ACID TANNIC
(TANNIN)

A yellowish powder, or crystal -like, lust rous scales. Tannie.
acid is soluble in 5 parts of \val(»r and in 2 parts of 85 percent alcohol, yielding a clear liquid acid to litmus paper.
Tannie acid is also soluble in about S parts of glycerin but
is almost insoluble in ether.
TKSTS OK PURITY
Inorganic Matter. - 1 gin. of tannin on ignition should
not leave a residue exceeding 0.002 gm. in weight.
Sugar, Dextrin. -On mixing 10 cc. of an aqueous (1:5)
solution of tannie acid with 10 cc. of X5 per cent, alcohol,
the mixture must remain clear for one hour; nor should a
turbidity occur on the further addition of f> cc. of other.

CHEMICAL REAGENTS

43

Water. — On drying tannic acid at 100° C , it should not
lose more than 12 per cent of its weight.
NOTE. — Regarding the quantitative determination of tannic acid, see
Fresenius, Anleitung zur quantitativen Analyse, Vol. II, 619 [or Lunge,
Chem.-tech. Untersuch.-Meth., 4 ed., 3, 560 ff. (1900)]; Fresenius-Cohn
Quantitative Analysis, Vol. II, 767 ff. (1904).
ACID TARTARIC
C4H6Oo. Mol. Wt. 150.04.
Colorless, prismatic crystals, or crystalline crusts, soluble
in 0.8 part of water, and in 2.5 parts of 85 per cent
alcohol.
TESTS OF PURITY
Sulphuric and Oxalic Acids, and Calcium. — Separate 20 cc.
portions of the aqueous (1:10) solution of the acid should
show no change with barium chloride nor ammonium oxalate
solutions; nor, when lowered to slight acidity by adding
ammonia water, should a precipitate be obtained on adding
calcium sulphate solution.
Lead and other Metals. —
(a) The solution of 5 gin. of tartaric acid in 20 cc. of
water, with 12 cc. of ammonia water added, should
not develop a brown color on the addition of hydrogen sulphide water.
(6) 20 cc. of the 1:10 aqueous solution should not be
affected by hydrogen sulphide water.
Inorganic Matter.—1 gm. of tartaric acid, on being ignited,
should leave no weighable residue.
Quantitative Determination. — Dissolve 1 gm. of tartaric
acid in 50 cc. of water, and titrate with normal sodium
hydroxide solution, using phenolphthalein as indicator.
1 cc. of normal NaOH = 0.07502 gm. of C4H6O6, log. 87518.
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ACID THIOACETIC
cuiaOosii. Mol. \V(. 7r».n«».
A yellow liquid of penetrating odor, boiling between 92
and 97° C , and having a specific gravity of 1.070. Thioacrtie
acid is soluble in 10 parts of water, and easily in alcohol.
The 0 per cent aqueous solution is used instead of hydrogen
sulphide in chemical analysis.*
TKSTS OK PURITY
Non-volatile Matter.
10 ec. of thioaeetie acid, on being
evaporated and ignited, should leave no weighuble residue.
Sulphuric Acid.
On dissolving .1 ee. of thioueelie acid in
100 cc. of water, and adding barium chloride solution, no
turbidity should occur, nor should a precipitate form.
ALCOHOL
ETHYLIC
(ilia-Oil. Mol. Wt. M.OL
I
ALCOHOL ABSOLUTE
A clear, colorless liquid of specific gravity 0.79(5 to 0.798
(99 to ()().(> per cent by weight), and boiling at 7N..7' (\
Alcohol should not affect litmus paper.
TKSTS OK H'lUTY
Residue. — 50 cc. of alcohol, on being slowly evaporated,
should leave no residue.
* Regarding; the UNC of ihioaootio arid, woo tho following: H. St-hilV ami
N. P. Tarugi, Her., 27, 'MM (IMM) for ZlHchr. mini. Thorn., 34, J5(; (IS«».r»)|;
J. Chem. Hoo.f 68, II, H-\ (fiSOf)).
H. SchiiT, I^r., 28, 1204 (!S!»5); J.
Chom. Soc, 68, II, 370 (1S.),P)).
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Fusel Oil.* — On mixing 10 cc. of alcohol and 30 cc. of
water in an Erlenmeyer flask, no turbidity or coloration
should be observed, nor should any foreign odor be noticeable.
A mixture of 10 cc. of alcohol and 0.20 cc. of 15 per cent
sodium hydroxide solution, when evaporated down to 1 cc,
and supersaturated with dilute sulphuric acid, should not
have the odor of fusel oil.
On rubbing a few drops of alcohol between the hands, no
unpleasant odor should be noticeable.
Molasses-Alcohol. — On overlaying 5 cc. of alcohol on 5 cc.
of concentrated sulphuric acid, no rose-red zone should form
within one hour at the contact-surfaces of the two liquids.
Aldehyde. — On warming 10 cc. of alcohol with 5 drops of
silver nitrate solution and 1 cc. of water for ten minutes on
the water-bath (70 to 80° C ) , neither a turbidity nor a
precipitate should form.
Organic Impurities.f — The red color of a mixture of 10 cc.
of alcohol and 1 drop of a 1:1000 potassium permanganate
solution should not pass into yellow within twenty minutes.
Metals and Tannin. — On adding to 10 cc. of alcohol 1 cc.
of ammonia water or 5 cc. of hydrogen sulphide water,
no coloration should develop.
* Regarding the quantitative determination of fusel oil, see Lunge,
Chem.-tech. Unterauch.-Meth., 4 ed., 3, 422, 442 (1900); Allen, Com.
Organ. Anal., 3 ed., Vol. I, p. 167 ff. (1898). A. Stutzer and O. Reitmaier,
Ztschr. angew. Chem., 3, 522 (1890); J. Chem. Soc, 60, 622 (1891). G.
Lunge, V. Meyer, and E. Schulze, Chem. Central!). (3), 15, 854 (1S84);
J. Chem. Soc, 48, 708 (1885). M. Glasenapp, Ztschr. angew. Chem., 8,
657 (1895); J. Chem. Soc, 70, II, 277 (1896). H. Borntrager, Chem.
Ztg., 13, Rep. p. 27 (1SS9); compare J. Chem. Soc, 56, 552 (1889), and
58, 669 (1890). See also Ztschr. Spiritusind., 18S6, 362.
t A partial decolorization of potassium permanganate occurs even
with the purest alcohol. Compare also M. E. Barbet, J. Pharm. Chim.,
19, 413, 457 (1889) [or Pharm. Ztg., 34, 481 (1889)]. P. Cazeneuve,
Chem. Ztg., 13, Rep. p. 198 (1889); for similar article see J. Chem. Soc,
56, 928 (1889). Lang, Chem. Ztg., 17, 1544 (1893).
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ALCOHOL, 95%

A clear, colorless liquid of about, O.Nlo' specific gravity
(15.6° C ) , and containing about 05 per cent by volume of
absolute alcohol; C2II5OIL It boils at 7<Sa (!., is miscible in
all proportions with water, and does not change the color of
moistened litmus paper.
TENTS OK PIT HIT V
Residue. — 50 cc. of alcohol, on being slowly evaporated,
should leave no weighablo residue.
Fusel Oil. — Mix 10 cc. of alcohol, 5 ce. of water, and 1 cc.
of glycerin, saturate a piece of clean, odorless blotting-paper
with the mixture, and allow to evaporate spontaneously.
No foreign odor should be noticeable after the evaporation.
Aldehyde, Tannin. - 1 0 cc. of alcohol mixed with 5 cc. of
potassium hydroxide solution (5%) should not become yellow
a t once.
Foreign Organic Matter, Aldehyde, etc.
Shake 20 cc. of
alcohol with 1 cc. of decinormal silver nitrate solution. Not
more than a faint opaleseenee should appear, nor more than
a faint brownish tint after exposing for six hours to diffused
daylight.
Furfural. — Add ten drops of aniline and two or three
drops of hydrochloric acid to 10 cc. of alcohol. No pinkishred color should appear.
nr
ALCOHOL, 85%
This alcohol has a specific gravity of 0.830 to 0.S:M, and
contains 87.2 to 85.6 per cent of alcohol, ( y I8OU, by weight.
In other respects it conforms to the requirements given under
Alcohol Absolute.
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A L C O H O L
<*AIIII -OH.

AMYLIC
Mol. W(, 88.07.

I
AMYL

ALCOHOL

A clear, colorless liquid, neutral to litmus paper. Amyl
alcohol is hut slightly soluble in water, but is clearly miscible
with alcohol, ether, and benzin. It has a specific gravity
of O.KM and boils a t VM° 0.
TKSTK OK PURITY
Non-volatile Matter.™ 10 gm. of amyl alcohol evaporated
on the water-bath should leave no weighable residue.
Foreign Organic Matter (Furfural, etc.). —
(a) On shaking .r> ce. of amyl alcohol with 5 cc. of concentrated sulphuric acid, the. mixture should not
acquire more1 than a faint yellow or reddish color.
r
(/;) On shaking «>
ec. of amyl alcohol with f> cc. of potassium hydroxide* solution, the amyl alcohol should
not acquire any color.
II
AMYL

ALCOHOL

FOR

GERBER'S FAT DETERMINATION
A colorless liquid boiling at I2X to 130° C , and of specific

g r a v i t y ().<Sl.r>.

TKST OK PURITY
I cc. of amyl alcohol shaken 'with 10 cc. of concentrated
sulphuric acid, and II ec. of water in a Gcrber butyrometer,
then centrifuged for two or three minutes, and then allowed
to stand for twenty-four hours, must not exhibit an oily
portion.*
*<!ompum N. <}or)*ruml M. M. (Vwindijk, Milch Ztg., 27, (Ml (1898).
n. (kmtruib., [ty, 2, U, 1)07 (!<S9H).
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ALCOHOL METHYLIC
Cii;t.;>n. Mol. Wt. :iv!.o:«.

A colorless, mobile liquid, readily misciMe in all proportions with water, alcohol, ether, and I'ally and volatile oils.
Methyl alcohol has the specific gravity 0.7%, and boils
between 05 and (>C>° (\ It should not redden blue litmus
paper.
THSTS ()!•' ITHITV
Non-volatile Matter.
.'{() ee. of methyl alcohol evaporated
on the water-bath should leave no weighaMe residue.
Acetone and Ethyl Alcohol.
Shake together thoroughly
v
50 cc. of doubl( nonnaJ sodium hydroxide solution and f> ee.
of methyl, alcohol in a mixing cylinder, and mid, with repeated
shaking? 25 cc. of double normal iodine solution. No turbidity or floeeulent precipitate should occur; nor .should an
odor of iodoform be perceptible.
Empyreumatic Substances.
I ce. of methyl alcohol should
dissolve without turbidity in 10 cc. of water. On allowing
5 cc. of concentrated sulphuric acid to drop into f> ee. of
methyl alcohol while kept cold, the mixture should not
acquire more than a slightly yellowish color.
Aldehydes.-—On shaking 10 cc. of methyl alcohol with
10 cc. of sodium hydroxide solution (sp. gr. I..H), the mixture
should remain colorless.
Substances Oxidizable by Permanganate.
On adding I
drop of decinormal potassium permanganate solution to 10 ec,
of methyl alcohol, the red color of the liquid must not disappear within ten minutes.
NOTK. - TieKiinliiiK the qu;mtit:itivo <l<>tonumation of lurthyl alcohol,
as well as the <(u;i,utif;i!ive (lotomiinuticm of mvtom« in mrthyl alcohol, M»««
Lunjc;c, C1hoin.-(och. lIntc»rNuch.-MclliM I <•<!., 3, WX\ (Miooi; compnn*
G. Kriinior, II. Simdio, and J. McHHingcr as g;iv<'ii in note un<l<<r A<M-ton<%
n. I.
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ALPHANAPHTHOL
CioH7-OH. Mol. Wt. 144.06.
Colorless, lustrous needles ; having a phenolic odor, and
melting at 95° C. Alphanaphthol is difficultly soluble in
cold water, more readily soluble in warm water, and dissolves
easily in alcohol, ether, benzene, and chloroform.
TESTS OF PURITY
Inorganic Matter. — 1 gm. of alphanaphthol ignited on
platinum foil should leave no weighable residue.
Organic Acids. — On shaking 1 gm. of alphanaphthol with
100 cc. of water and filtering, the filtrate should not redden
blue litmus paper.
ALUMINUM OXIDE
AlaO3. Mol. Wt. 102.2.
A white, very bulky, hygroscopic powder,* used for Wislicenus' f determination of tannin. Under a microscope, magnifying about 30 to 60 diameters, the powder appears in the
form of partly transparent, flocculent masses, resembling
vegetable tissue.
TESTS OF PURITY
Metallic Mercury and Aluminum. — On moistening the
preparation with water or alcohol, it acquires a gray color
if any aluminum or mercury is present; if pure, it remains
perfectly white. No globules of mercury or particles of
metallic aluminum should be visible under the microscope.
Absorptive Power for Tannin. — 1 gm. of freshly ignited
* The preparation must always be ignited before using in a determination of tannin.
t H. Wislicenus, Determination of Tannin Without Hide Powder,
Ztschr. angew. Chem., 17, 801 (1904); J. Soc. Chem. Ind., 23, 765 (1904).
Ztschr. anal. Chem., 44, 96 (1905); J. Chem. Soc, 88, II, 363 (1905).
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aluminuin oxide is vigorously shaken for five minutes with
200 ee. of a solution of •!./> tfiu. of pure tannin in Nullirimt
water to make 1000 ec. (t'se a Husk wit It a rubber Supper.)
The mixture is then heated for five minute;, on (he water*
bath, and filtered. «r>0 ee. of the filtrate are evaporated in a
weighed platinum or nickel dish, and the residue dried at
105° C. and weighed.
The total residue obtained from f>0 vv, of the original
tannin solution, and dried at 105" (\, is nUu asc'ertuin(*d.
On now calculating the residue for 'J00 ee. of tannin .uilution,
and deducting this from the total residue left from the tannin
solution treated with the aluminum oxide, the reMiIt .should
show that 1 gm. of aluminum oxide absorbs 0,10 to 0,50 ^ui»
of tannin.
AMMONIA WAT ER
NH;I I I!;.<>. M*»l. W( SlU - I7(Hi
The aqiu^ous solution of ammonia J^IN h a clear, enlurless
licjuid, the spc><;ifi<* gravity of which decreu^e.. a » (he ammonia
content increases.
For analytical purposes, two .solutions of different nwren*
tration arc ordinarily used, of which one ha^ a Nperifie ^mvitv
of about 0.90, and contains about Id per cc\i\ of Nil.,, while
the other, the concentrated, has the :*peeiiir j^ravitv of about
0.025, and contains about 20 per cent of Nil,, In American
laboratories a still more concentrated solution of ammonia
is employed. Its strength is about 2S per eent and it \H
generally designated as " Stronger Ammonia Water."
1
AMMONIA WATER, a8<7
(STUONCKU

AMMONIA

\V\TKU)

A clear, colorless liquid having a specific gravity of about
0.90, and containing about 2N per ceift of NH;1.
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TESTS OF PURITY
Non-volatile Matter. — On evaporating 3.5 cc. of the ammonia water on the water-bath, no weighable residue should
remain. A trace of residue, however, is almost always left.
Chlorides; Pyridine. — Dilute 3.5 cc. of the ammonia water
with 30 cc. of water, and supersaturate with 20 cc. of nitric
acid. The solution should remain colorless. This liquid
should show no change on the addition of silver nitrate solution.
Heavy Metals. — On diluting 2 cc. of the ammonia water
with 20 cc. of water, and then adding a few drops of ammonium sulphide solution, no change should appear.
Sulphates. — Slightly acidify 3.5 cc. of the ammonia water
with hydrochloric acid, and add barium chloride solution.
No precipitate of barium sulphate should form on standing
twelve hours.
Carbon Dioxide. — 3.5 cc. of the ammonia water with
15 cc. of calcium hydroxide solution should not at once
become more than slightly opalescent.
Quantitative Determination. — Dilute 2 gm. of the ammonia water with about 50 cc. of water, and titrate with
normal hydrochloric acid, using methyl orange indicator.
1 cc. of normal HC1 = 0.01706 gm. of NH 3 , log. 23198.
II
AMMONIA WATER, 20%
(CONCENTRATED AMMONIA

WATER)

This solution of ammonia has the specific gravity 0.925 and
contains about 20 per cent of NH a .
TESTS OF PURITY
The tests for non-volatile matter, chlorides, pyridine, heavy
metals, sulphates, and per cent of NH 3 as described under
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Ammonia Water 2S per cent, are to be made. Hut, instead
of 3.5 ce. of the 2N per cent use 5 ce. of (he L!0 per cent am
monia. The preparation should also conform to the following;
testa.
Sulphides.
On adding a few drop:; of an anuuouiaeal
lead acetate solution to f> ce. of the ammonia water, the
liquid must not acquire a yellow or a brown color, nor : hould
a dark precipitate form.
Tar-Bases (Aniline, Pyridine, Pyrrol, v.tc.h
Kvaporate
a mixture of 5 e c of the ammonia water and l!U <*c. of nitric
acid on the water-bath. The residue on evaporation should
have a pure white color.
Calcium. -A. mixture of f> cr, of the ammonia water
with 20 ce. of water should exhibit no turbidity on the
addition of ammonium oxalate solution.
Magnesium. O n adding ammonium phoMphate solution
to 10 ce. of the ammonia, water, no precipitate* should form
on standing two hours.
Carbonates.
10 e c of the ammonia water, when ini\ed
with 20 ce. of lime water and boiled, .should not develop
more than a very slight turbidity.
Phosphates.
To 10 e c of the ammonia water mid 10 c c
of nitric acid and 25 c c of ammonium molybdate solution,
No yellow precipitate should form in the liquid on standing
two hours at about -10° ('.
Ill
AMMONIA WATER,

io<;

This is the article termed "ammonia water" throughout
the text of this book. It contains about 10 per cent of N i l , ,
and has a specific gravity about O.UG.
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TESTS OF PURITY
The tests of purity and details of execution are the same
as those given under Ammonia Water, 20 per cent. But ; in
testing this use double the quantities of ammonia water
employed in testing the 20 per cent.
AMMONIUM ACETATE
NH4OaH«Oa. Mol. Wfc. 77.1.
A white, hygroscopic, crystalline mass, easily soluble in
water and in alcohol.
TESTS OF PURITY
Non-volatile Matter. — 3 gin. of ammonium acetate, when
ignited, should leave no weighable residue.
Chlorides. — The solution of 1 gm. of ammonium acetate
in 20 cc. of water, acidulated with 5 cc. of nitric acid, should
show no change on the addition of silver nitrate solution.
Sulphates. — On adding 1 cc. of hydrochloric acid to a
solution of 1 gm. of ammonium acetate in 20 cc. of water,
followed by barium chloride solution, no precipitate of
barium sulphate should form on standing twelve hours.
Heavy Metals and Earths. — The solution of 5 gm. of
ammonium acetate in 100 cc. of water should not. be affected
by hydrogen sulphide water. Furthermore, the addition of
ammonia water and ammonium oxalate solution should
cause neither a coloration nor a turbidity.
AMMONIUM CARBONATE
(NIT,)H(U-(NH,)NH,CO,.
The term "ammonium carbonate" is generally applied to
a mixture of ammonium bicarbonate and carbamate, forming
a crystalline, white, translucent mass which readily effloresces,
becomes opaque, and gives off an odor of ammonia.
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TESTS OF PURITY
Non-volatile Matter. — 5 gm. of ammonium carbonate ;
when ignited, should leave no weighable residue.
Sulphates. — Dissolve 5 gm. of ammonium carbonate in
100 cc. of water and 10 cc. of hydrochloric acid, heat the
solution to boiling, and add barium chloride solution. No
precipitate of barium sulphate should form on standing
twelve hours.
Chlorides and Thiosulphates. — The solution of 2 gm. of
ammonium carbonate in 50 cc. of water should not be affected
on adding 10 cc. of.nitric acid, followed by silver nitrate
solution.
Heavy Metals. — To a solution of 5 gm. of ammonium
carbonate in 30 cc. of water is added 30 cc. of dilute acetic
acid, then 20 cc. of ammonia water, then a few drops of
ammonium sulphide solution. No precipitate should form,
nor should the liquid acquire a green or a brown color.
Sulphocyanates. — The solution of 1 gm. of ammonium
carbonate in 20 cc. of water and 2 cc. of hydrochloric acid
should not be reddened on adding 1 drop of ferric chloride
solution.
Tar Bases. — Acidify 1 gm. of ammonium carbonate with
5 cc. of nitric acid, and evaporate the solution to dryness on
the water-bath. The residue must have a pure white color.
AMMONIUM CHLORIDE
NELCl. Mol. Wt. 53.52.
A white, crystalline powder, easily soluble in water.
TESTS OF PURITY
Non-volatile Matter. — 3 gm. of ammonium chloride, when
gently ignited, should leave no weighable residue.
Phosphates and Arsenates. — Dissolve 5 gm. of ammonium

CHEMICAL REAGENTS

55

chloride in 20 cc. of water, and add to the clear solution 3 cc.
of magnesia mixture and 10 cc. of ammonia water. No
precipitate should form on standing twelve hours.
Heavy Metals and Earths. — 20 cc. portions of the aqueous
1: 20 solution of the salt should not be affected by hydrogen
sulphide water, ammonia water, ammonium sulphide solution, and ammonium oxalate solution.
Sulphates. — On adding to 10 cc. of the 1:10 solution a
few drops of hydrochloric acid, followed by barium chloride
solution, no precipitate of barium sulphate should form on
standing twelve hours.
Sulphocyanates. — Dissolve 1 gm. of ammonium chloride
in 10 cc. of water, and add to the solution a few drops of
hydrochloric acid and 1 drop of ferric chloride solution.
The liquid should not acquire a red color.
Tar Bases. — On evaporating to dryness 1 gm. of ammonium chloride with 5 cc. of nitric acid on the water-bath,
the residue must have a pure white color.
AMMONIUM CITRATE SOLUTION
A clear, colorless liquid, containing 150 gm. of pure, crystallized citric acid and 23 gm. of ammonia-nitrogen ( = 2 7 . 9 3
gm. of NII3) per liter. The solution has an acid reaction to
litmus paper and is used for determining citrate-soluble phosphoric acid in Thomas slag, by the method of Wagner.
TEST FOR PROPER CONTENT OF AMMONIA-NITROGEN
Dilute 25 cc. of the ammonium citrate solution with water
to 250 cc. To 25 cc. of this diluted solution add 3 gm. of
calcined magncKsia and about 200 cc. of water, and distil,
using a receiver containing 40 cc. of semi-normal sulphuric
acid. After the distillation titrate the excess of acid with
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semi-normal potassium hydroxide solution, using methyl
orange as indicator.
1 cc. of semi-normal H2SO4 - 0.00702 gm. of N (log. 8463^
= 0.00853 gm. of NH 3 , log. 9309.
AMMOmUM DITHIOCARBONATE SOLUTION
CO(SNH4)2. Mol. Wt. 128.26.
A yellow liquid of ammoniacal odor, and containing about
10 to 12 per cent of ammonium dithiocarbonate, about 8 per
cent of ammonium chloride, and small quantities of ammonium sulphocyanate and ammonium sulphide. I t is used as
a substitute for hydrogen sulphide and ammonium sulphide.
TESTS OF PURITY
Non-volatile Matter. — 1 0 cc. of ammonium dithiocarbonate
solution, on being evaporated and ignited, should leave no
weighable residue.
Ammonium Carbonate. — On adding 3 cc. of calcium chloride solution to 10 cc. of the ammonium dithiocarbonate solution, no precipitate should form, even on warming.
NOTE. — Regarding the employment of ammonium dithiocarbonate,
see M. Vogtherr, Ber. d. pharm. Ges., 8, 232 (1898) [or Pharm. CentrhL,
39, 692 (1898)]; J. Chem. Soc., 78, II, 241 (1900).
AMMONIUM FLUORIDE
NH4F. Mol. Wt. 37.07.
White crystals, easily soluble in water, affording a solution
which usually exhibits an acid reaction because of the presence of NHJF-HF.
TESTS OF PURITY
Non-volatile Matter. —10 gm. of ammonium fluoride on
ignition should leave no weigKable residue.
Chlorides. — On dissolving 5 gm. of ammonium fluoride in
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25 cc. of water, and adding a few drops of nitric acid, followed
by silver nitrate solution, the liquid must exhibit no change.
Sulphates and Silicofluorides. — Dissolve 5 gm. of ammonium fluoride in a platinum dish in 25 cc. of water, and add
25 cc. of hydrochloric acid, followed by barium chloride
solution. No turbidity should ensue.
Heavy Metals. — Dissolve 5 gm. of ammonium fluoride in
25 cc. of water, add to the solution a few drops of hydrochloric acid, and 10 cc. of hydrogen sulphide water. No
change should appear. Now add ammonia water to alkalinity, and a few drops of ammonium sulphide solution; at
most a slight greenish coloration may develop, but a precipitate should not form.
AMMONIUM MOLYBDATE
(NHOOMOTOM + 4HaO. Mol. Wt. 1236.43.
Large, colorless, or slightly greenish crystals, soluble in
water, which, when heated, liberate ammonia and water,
leaving molybdic anhydride.
TESTS OF PURITY
Phosphates. — 10 gm. of ammonium molybdate with 25 cc.
of water and 15 cc. of ammonia water (sp. gr. 0.910) should
afford a clear solution. Add this solution to 150 cc. of
nitric acid (sp. gr. 1.20*). No yellow precipitate should
form on standing two hours at a temperature of about 40° C.
Heavy Metals. — Dissolve 2 gm. of ammonium molybdate
in 5 cc. of water and 5 cc. of ammonia water, and to the
solution add 10 cc. of hydrogen sulphide water. Neither a
green coloration nor a precipitate should form.
Sulphates. — On dissolving 1 gm. of ammonium molybdate
* The ammonium molybdate solution should be added to the nitric
acid gradually and with constant rotation; never otherwise.
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in 10 cc. of water, and acidifying the solution with nitric acid,
no change should be observed on the further addition of
barium nitrate solution.
Chlorides. — 20 cc. of the 1:10 aqueous solution acidified
with nitric acid should show no change on the addition of
silver nitrate solution.
Quantitative Determination. — The content of molybdic
anhydride may be approximately determined by gently
igniting about 1 gm. of the salt until the ammoniacal odor
has disappeared, and then weighing the residue of molybdic
anhydride; it should amount to about 81 per cent. The
accurate determination is carried out in the manner described
under Acid Molybdic Anhydride, on page 19.
AMMONIUM NITRATE
NH4NO3. Mol. Wt. 80.11.
Colorless crystals easily soluble in water.
TESTS OF PURITY
The tests to be made are those described under ammonium
chloride; and, in addition, tests for chlorides and nitrites.
Chlorides. — On dissolving 1 gm. of ammonium nitrate in.
10 cc. of water, and adding a few drops of nitric acid, followed
by silver nitrate solution, the liquid should remain unchanged.
Nitrites. — To the solution of 1 gm. of ammonium nitrate
in 20 cc. of water are added 1 cc. of 16 per cent sulphuric
acid and 1 cc. of a freshly prepared (0.5:100*) colorless
solution of metaphenylenediamine hydrochloride; no yellow
or yellowish-brown color should develop.
* Should the solution of metaphenylenediamine hydrochloride already
have a color it is to be decolorized before use by warming with ignited,
animal charcoal.
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AMMONIUM OXALATE
* + HaO. Mol. Wt. 142.16.
Colorless crystals, clearly soluble in 25 parts of cold water.
The aqueous solution should be neutral to litmus paper.
TESTS OP PURITY
Non-volatile Matter. — 3 gm. of ammonium oxalate on
ignition should leave no weighable residue.
Sulphates. — Dissolve 5 gm. of ammonium oxalate in
200 cc. of water, heat the solution to boiling, and then add
10 cc. of hydrochloric acid, followed by barium chloride
solution. No precipitate of barium sulphate should form on
standing twelve hours.
Chlorides. —- On adding to absolution of 1 gm. of ammonium oxalate in 25 cc. of water, 10 cc. of nitric acid, and a
few drops of silver nitrate solution, no turbidity should
develop on shaking.
Heavy Metals. — To a solution of 1 gm. of ammonium
oxalate in 25 cc. of water add hydrogen sulphide water; the
solution should remain unchanged. Now add to the liquid
5 cc. of ammonia water; no green color should develop, nor
should a precipitate form.
Quantitative Determination. — This is to be made as described under Potassium Oxalate Neutral on page 178.
1 c c of deeinormal KMnO 4 = 0.007108 gm. of (NH 4 ) 2
+ H A log.85175AMMONIUM PHOSPHATE
IIPCX,. Mol. Wt. 132.15.
Colorless crystals, or white, crystalline powder, soluble in
4 parts of cold, or 0.5 part of boiling, water. The aqueous
solution is slightly alkaline to litmus paper.
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TESTS OF PURITY

Alkalies. — The solution of 2 gm. of ammonium phosphate
in 100 cc. of water is treated with lead acetate solution in
slight excess to precipitate the phosphoric acid, and is then
filtered. The excess of lead in the filtrate is then precipitated
with hydrogen sulphide, the liquid filtered, the filtrate evaporated to dryness, and the residue ignited. The residue
should not be soluble in water, nor should it have an alkaline
reaction.
Arsenic. — On shaking 1 gm. of powdered, ammonium
phosphate with 3 cc. of stannous chloride solution, the
mixture should not darken within one hour.
Carbonates and Sulphates. — On adding hydrochloric acid
to a solution of 1 gm. of ammonium phosphate in 20 cc. of
water, no effervescence should take place; and on adding
barium chloride solution, no precipitate of barium sulphate
should form on standing twelve hours.
Chlorides. — On dissolving 1 gm. of ammonium phosphate
in 20 cc. of water, and adding 5 cc. of nitric acid, followed by
silver nitrate solution, not more than a very slight opalescence
should develop.
Nitrates. — Dissolve 2 gm. of ammonium phosphate in
10 cc. of water, and to the solution add 1 drop of indigo
solution (1:1000), followed by 10 cc. of concentrated sulphuric acid. The liquid should still retain its blue color on
standing one hour.
Heavy Metals. — On dissolving 2 gm. of ammonium phosphate in 20 cc. of water, acidifying the solution with hydrochloric acid, and then adding hydrogen sulphide water, no
change should be seen. On now rendering the liquid alkaline
with ammonia water, and adding a few drops of ammonium
sulphide solution, no green color should develop, nor should
a precipitate form.
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AMMONIUM SULPHATE
(NH.,),K(.).,. Mol. Wt. 132.14.
Colorless crystals, soluble in 2 parts of cold, and in 1 part
of boiling, water; insoluble in alcohol.
TESTS OF PURITY
Ron-volatile Matter. — 3 gm. of ammonium sulphate on
ignition should leave no weigh able residue.
Chlorides. — The solution of 2 gm. of ammonium sulphate
in 20 cc. of water should not become turbid on acidifying
with nitric acid and then adding silver nitrate solution.
Heavy Metals. — The solution of 2 gin. of ammonium
sulphate in 20 cc. of water should remain unaffected by
hydrogen sulphide, and by ammonia water with ammonium
sulphide solution.
Sulphocyanates. — Dissolve 1 gin. of ammonium sulphate
in 10 c c of water; on adding to the solution several drops of
hydrochloric acid and 1 drop of ferric chloric solution, the
liquid should not acquire a red color.
Phosphates and Arsenates. — Dissolve 5 gm. of ammonium
sulphate in 20 cc of water, and add to the clear solution
3 cc. of magnesia mixture and 10 cc. of ammonia water.
No precipitate should form on standing twelve hours.
Nitrates. — Dissolve 2 gm. of ammonium sulphate in 10 cc.
of water, and add to the solution 1 drop of indigo solution
( 1 : 1000), followed by 10 c c of concentrated sulphuric acid.
The liquid should still retain its blue color on standing one
hour.
AMMONIUM SULPHOCYANATE
(AMMONIUM THIOCYANATE)

NH.,RCN. Mol. Wt. 70.17.
Colorless crystals, easily soluble in water and in alcohol.
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TI-STS <)K ITUITY

Non-volatile Matter.
2 gm. of ammonium sulphocyanate,
on being ignited, should leave no weighable residue.
Substances insoluble in Alcohol.
1 gm. of ammonium
sulphocyanate should completely dissolve in 10 cc. of absolute
alcohol, and yield a perfectly clear solution.
Sulphates.
On adding a IVvv drops of hydrochloric acid,
followed by barium chloride solution, to a solution of I gm.
of ammonium sulphocyanate in '20 cc. of water, no reaction
should be observed within five minutes.
Heavy Metals.
On dissolving 1 gm. of ammonium sulphocyanate in 20 ce, of water, and adding to the solution
several drops of ammonium sulphide solution, no precipitate
should form, nor should a brown color develop.
Iron.
The .solution of 1 gm. of ammonium sulphoeyanate
in 20 c.c. of water should remain perfectly colorless on adding
0.5 cc. of hydrochloric acid.
AMMONIUM SULPHIDE SOLUTION
(AMMONM M SruMivnuATK SOI.ITION)

A (colorless or yellowish liquid, produced by passing
hydrogen sulphide into ammonia water. It. is strongly
alkaline towards litmus paper.
TKSTH OF Pt'HITY
Arsenic, Antimony, and Tin. On adding hydrochloric
acid to 50 cc. of ammonium sulphide* solution to acidity,
hydrogen sulphide gas is liberated in copious amounts, but
no colored precipitate should form.
Non-volatile Matter.
On evaporating and igniting 10 ee,
of ammonium sulphide solution in a porcelain dish, no
weighable residue should remain.
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Ammonium Carbonate. — On adding 3 cc. of calcium
chloride solution to 10 cc. of ammonium sulphide solution,
no precipitate should form, even on warming.
AMMONIUM THIOACETATE SOLUTION
(SCHIFF'S REAGENT)

CHa. COSNILi. Mol. Wt. 93.15.
A clear, yellowish liquid, having a faint odor resembling
t h a t of ammonium sulphide, and slightly alkaline to litmus
paper. The solution contains about 30 per cent of ammonium
thioacetatc.
TESTS OF PURITY
Non-volatile Matter. — 1 0 cc. of ammonium thioacetate
solution on evaporation and ignition should leave no weighable
residue.
Ammonium Carbonate. — On adding 3 cc. of calcium
chloride solution to 10 cc. of ammonium thioacetate solution,
no precipitate should form, even on warming.
Sulphates. — A mixture of 10 cc. of ammonium thioacetate
solution with 10 cc. of diluted acetic acid should not
immediately be rendered turbid on the addition of barium
chloride solution.
NOTE.- -Tho reagent can bo kept only a short time unchanged; it
readily becomes turbid. It is, therefore, advantageous to prepare only
sufficient for eight to ten days7 use, which may bo done by dissolving the
thioacetio acid in a slight excess of ammonia water.
Regarding the use of ammonium thioacetate solution in analysis, see
R. SehifT and N. P. Tarugi, Her., 27, 3437 (1894) [or Ztschr. anal. Chem.,
34, 450 (1895)]; .1. Chom. Hoc, 68, II, 84 (1895). It. Schiff, Ber., 28,
1204 (1895); J. Chcm. Boc, 68, IT, 370 (1895).
AOTLINE
C0II5 • NHa. Mol. Wt. 93.09.
A colorless, oily, strongly refractive liquid, which rapidly
becomes brown on exposure to light and air.
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CllKMlCAt* HKAtiblSTX

Aiiiliiu* is soluble in about .'$/> \mvt^ of wafer. If solidifies
in a. freezing mixture, and then melts at
S" ('. Its
specific gravity is 1.027; its boiling point, itt.T" ( \
TKSTS OK iriUTY
Hydrocarbons and Nitrobenzene.
"> cc. of aniline dissolved
in 10 cc. of hydrochloric acid should form a clear fluid which,
on beinp; diluted with If) ec. of water, should not become
cloudy on cooling.
NOTK. liV^: inline tin* <"\:ifiiin:it i«»ii <>1 ;tttiltiit*, *.«<•«• I,ung<\ ('hrtti, tech.
I'ntrr.surh.Mrth., I <•<!., 3, 7I.'» <HH)(h; <M.jnpurr W.-IMN1 1 Hrt, nt" ('hcnj.,
coiupim) Thorpe's Diet. <>l AppM. ('hnu., 'J rd,, I, HY2
ANTIMONY OXIDE
(AN'riMoNors O.XIDK; ANTIMONY Tin

SU.-O,. Mcil. Wi, 2SS.-1.
1

A whif< powder, insoluble in wafer, but soluble in hydrochloric acid, farfaric acid, alkali bitarfrates, au<l in s(»lufions
of potassium or sodium hydroxide1. Antimony trioxide is
neutral to litmus paper.
TKSTS OK priUTV
Arsenic.
On dissolving 1 p n . of antimony trioxide in
*{' cc-. of hydrochloric acid (sp. #r. 1.10), and uddin^ .'i cc. of
stnnnous chloride solution, the mixture should not darken
within one hour.
Heavy Metals.
Dissolve 1 p n . of antimony trioxide with
the aid of heat in .'{() cc. of sodium hydroxide solution (sp.
tfr. Uf).
Dilute the solution with 20 cc. of wafer arid add
hydrogen sulphide water. Neither a white nor a brownishblack precipitate should develop.
Chlorides.
Dissolve 1 jjjm. of antimony frioxide with flu*
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aid of heat in 30 cc. of sodium hydroxide solution (sp. gr. 1.3).
Add to the solution 70 cc. of nitric acid, filter, and to the
filtrate add silver nitrate solution. The liquid may exhibit
at most a slight turbidity, but no precipitate should form.
ARSENIC TRIOXIDE
(ARSKNOUS ACID; (ACID) ARSKNOUS ANHYDRIDE)

AsaOa. Mol. Wt. 198.
White, vitreous, or porcelain-like pieces, or white powder,
soluble in 15 parts of boiling water.
TESTS OF PURITY
Non-volatile Matter. — 1 gin. of arsenic trioxide cautiously
heated in a porcelain dish should completely volatilize and
leave no weighable residue. (Use a hood!)
Barium Sulphate, Talcum, Calcium Sulphate, etc. — 0.5 gm.
of arsenic trioxide should be perfectly soluble in a mixture
of 5 cc. of ammonia water and 5 cc. of water, and should
yield a clear solution.
Arsenic Sulphide. — Dissolve 5 gm. of arsenic trioxide in a
mixture of 5 cc. of sodium hydroxide solution and 15 cc. of
water; on adding to the clear solution 2 drops of lead acetate
solution, no color reaction should occur.
Quantitative Determination. — Dissolve * 1 gm. of arsenic
trioxide with the aid of 6 gm. of potassium bicarbonate in
50 cc. of boiling water, then allow to cool to 15° C , and add
sufficient water to make the whole measure 100 cc. Dilute
10 cc. of this solution with 50 cc. of water, and titrate with
dccinormal iodine solution.
* It may be quicker to dissolve 1 gm. in a freshly prepared solution of
sodium hydroxide (sulphur-free), slightly acidulate with hydrochloric
acid, and then add the 0 gin. of bicarbonate. No heat is necessary in
this case.

(if)

VllhlMlt'M.
I co. of dceinonnal I

tiblMWSTS

0.00105 p n . of As3Oa, Io^, 05M01.

NoTi'j. Both the lump and the powder fonun of arsenic trio\ide
answer the above requirements. The teats hen* tfiven should lie earned
out with tluv powdered preparation, a.s tho wlude pitTt\s or htmp.s di.sHolvo
with dilliculiy.
Hogardiug tl»» n.sn of arnriue trio\i*l«* in voltimetrir analysis, H<M< Mohr'H
Lehrl>. ('hmn. anal. TitritM'ineth., 7 ed., p. »iS<,MT. (IHNli); Sutton, Voiuumt.
Anal., 9 cd., p. i:tt) (l»()4).
AZOLITMIN
Azolitmin is a particularly purr, water-soluble coloring
matter made1 from litmus. It occurs in the form of blackishviolet scales.
Azolitmin is used as an indicator, usually in 1 per cent
solution. To make this, dissolve 1 gin. of azolitmin in SO cc.
of water with (lie aid of heat, then add 20 ec. of «Sf> per cent
alcohol, and filter the solution when cold.
TKST OK SKNSITIVMNKSS
Add 0.1 cc. of the above a'/olitmin solution to 50 cc. of
distilled water, as Free as possible from alkali and carbon
dioxide. The bluish-red color of the liquid should be changed
to red by the addition of, at most, 0.05 cc. of dceinormal
hydrochloric acid, and must, be changed to bluish-violet by
the addition of, at most, 0.05 ee, of deeinonual potassium
hydroxide.
NOTK. The* distilled water u.sed in thin te.Mf jnti.st IK1* freed frotn
carl>on <lioxid(^ l>y boiling in a platinum ve,sM«I, and munt Jx* cooled in
completoly (ill(»<l flawk.s with tlu4 eveltision of air.
BARIUM ACETATE
HH«MI.IO,), I !!•<). Mol. Wt. 27:\Ai),
A white, crystalline1 powder, soluble in 2 parts of water
and in about 100 parts of alcohol.
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TESTS OF PURITY
Chlorides. — The solution of 1 gm. of barium acetate in
20 cc. of watcr ; acidulated with nitric acid, must exhibit no
turbidity on the addition of silver nitrate solution.
Calcium and Alkalies. — Dissolve 5 gm. of barium acetate
in 200 cc. of water, add to the solution 2 cc. of hydrochloric
acid and heat to boiling. Now add 15 cc. of 16 per cent
sulphuric acid, allow to stand twelve hours, filter, and mix
the filtrate with 85 per cent alcohol. At most a faint opalesccnce should be observed; and on evaporating in a platinum
dish and igniting, not more than 0.004 gm. of residue should
remain.
Heavy Metals. — 20 cc. of the 1: 20 aqueous solution should
not acquire a dark color or afford a precipitate on the addition of hydrogen sulphide water; ammonia water with ammonium sulphide solution should produce the same negative
results.
Nitrates. — The blue color imparted by 1 drop of 1:1000
indigo solution to a solution of 1 gm. of barium acetate in
.10 cc. of water should not disappear on the addition of 10 cc.
of concentrated sulphuric acid.
BARIUM CARBONATE
BttCO3. Mol. Wt. 197.4.
A white powder, almost insoluble in water.
TESTS OF PURITY
Solubility in Dilute Hydrochloric Acid. — 5 gm. of barium
carbonate should be completely soluble in 10 cc. of hydrochloric acid diluted with 50 cc. of water.
Calcium and Alkalies. — Dissolve 5 gm. of barium carbonate in 10 cc. of hydrochloric acid and 200 cc. of water, and
heat the solution to boiling. Then add 15 cc. of 16 per cent
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sulphuric acid, allow to stand twelve hours, filter, and mix
the filtrate with 85 per cent alcohol. Not more than a faint
opalescence should be visible, and on evaporating in a platinum dish and igniting, not more than 0.003 gm. of residue
should remain.
Heavy Metals. — Neither hydrogen sulphide water, nor
ammonia water with ammonium sulphide solution, should
produce a dark color or a precipitate on being added to a
solution of 1 gm. of barium carbonate in 5 cc. of hydrochloric
acid and 15 cc. of water.
Chlorides. — The solution of 1 gm. of barium carbonate
in 5 cc. of nitric acid and 15 cc. of water (solution is hastened
by heating) should not be affected by silver nitrate solution.
Nitrates. — The blue color imparted by 1 drop of a 1:1000
indigo solution to the solution of 1 gm. of barium carbonate
in 10 cc. of diluted acetic acid should not disappear on the
addition of 10 cc. of concentrated sulphuric acid.
NOTE. — Regarding the volumetric determination of barium carbonate,
see Mohr's Lehrb. Chem.-anal. Titriermeth., 7 ed., p. 133 (1896); Sutton,
Volumet. Anal., 9 ed., p. 70 (1904).
BARIUM CHLORIDE
BaCl,> + 2HaO. Mol. Wt. 244.33.
Colorless crystals, soluble in 2.5 parts of cold, and in 1.5
parts of hot, water, and insoluble in absolute alcohol. The
aqueous solution is neutral to litmus paper.
TESTS OF PURITY
Alkalies. — Dissolve 3 gm. of barium chloride in 100 cc.
of water, add 2 cc. of hydrochloric acid and heat to boiling;
then add 10 cc. of 16 per cent sulphuric acid, allow to stand
twelve hours, and filter. On evaporating the filtrate in a
platinum dish and igniting, a residue weighing more than
0.001 gm. should not remain.
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Strontium and Calcium Chlorides. — On shaking 1 gm. of
powdered barium chloride with 20 cc. of absolute alcohol
five minutes, and then filtering, the filtrate on being evaporated and ignited should leave no wcighable residue.
Heavy Metals. — 20 cc. of the 1: 20 aqueous solution should
not afford a dark coloration nor a precipitate when hydrogen
sulphide water is added; nor when ammonia water and
ammonium sulphide solution are added.
Nitrates. — On adding 1 drop of a 1:1000 indigo solution
to a solution of 1 gm. of barium chloride in 10 cc. of water,
the blue color must not disappear on the addition of 10 cc.
of concentrated sulphuric acid.
Chlorates. — On warming 2 gm. of powdered barium chloride with 10 cc. of concentrated hydrochloric acid hi a test
tube, neither the crystals nor the liquid should acquire a
yellow color; nor should the odor of chlorine become perceptible.
BARIUM DIOXIDE
(BARIUM SUPKR- OH PEROXIDE)

BaO,. Mol. Wt. 1G9.4.
White, or grayish-white powder, insoluble in water, but
soluble in cold hydrochloric acid with the formation of
hydrogen peroxide. The preparation should contain at least
82 per cent of Ha()3.
THST OF PURITY
Quantitative Determination. — Introduce 1 gm. of barium
peroxide into a graduated flask of 100 cc. capacity, and add
to it 5 gm. of potassium iodide; dissolve in 30 cc. of water
and 10 co. of hydrochloric acid, and allow the mixture to
stand in the stoppered flask for about half an hour, with
frequent shaking. Then fill the flask to the mark, mix, and
titrate 10 cc. of the mixture with decinormal sodium thio-
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sulphate solution, using starch solution as the indicator. At
least 9.7 cc. of decinormal sodium thiosulphate should be
required.
1 cc. of decinormal Na2S2O3 = 0.00847 gm. of BaO2, log.
92788.
BARIUM HYDROXIDE
(BARIUM HYDRATE)

Ba(OH)2 + 8EM). Mol. Wt. 315.54.
White crystals, soluble in 20 parts of cold, and in 3 parts
of boiling, water, a trace of barium carbonate almost invariably remaining undissolved. The aqueous solution is alkaline to litmus paper.
TESTS OF PURITY
Chlorides. — The solution of 1 gm. of barium hydroxide
in 5 cc. of nitric acid and 15 cc. of water should not be
affected by silver nitrate solution.
Calcium and Alkalies, — Dissolve 3 gm. of barium hydroxide in 100 cc. of water, add 5 cc. of hydrochloric acid, and
heat to boiling. Then add 10 cc. of diluted sulphuric acid,
allow to stand twelve hours, and filter. On evaporating the
filtrate in a platinum dish and igniting, a residue weighing
more than 0.002 gm. should not remain.
Heavy Metals. — 20 cc. of the 1:20 aqueous solution
acidulated with hydrochloric acid should not acquire a dark
color, nor yield a precipitate on the addition of hydrogen
sulphide water; nor should it do so on adding ammonia water
to alkaline reaction, followed by ammonium sulphide solution.
Sulphides. — The 1:20 aqueous solution of barium hydroxide, when acidulated with hydrochloric acid, should not
have an odor of hydrogen sulphide, nor should it acquire a
dark color on adding lead acetate solution.
Quantitative Determination. — Dissolve 1 gm. of barium
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hydroxide in 100 cc. of water, add 1 drop of methyl orange
solution, and titrate with normal hydrochloric acid. Not
less than 6.3 cc. of the normal acid should be necessary to
produce the red end-point.
1 cc. of normal IIC1 - 0.15777 gm. of Ba(0H) 2 + 8H 2 O,
log. 19802.
BARIUM HYDROXIDE SOLUTION
(BARYTA WATER)

A clear, colorless liquid, of strongly alkaline reaction.
Baryta water contains 3.3 per cent of crystallized barium
hydroxide, Ba(0H) a + 8H 2 O.
TESTS OF PURITY
The tests to be made are those given under Barium Hydroxide. But for each gram of crystallized barium hydroxide, 30 cc. of baryta water are to be taken. The quantitative determination is made as follows.
Quantitative Determination. — Titrate 50 cc. of baryta
water with normal hydrochloric acid, using methyl orange
as the indicator. At least 10.5 cc. of normal hydrochloric
acid should be required to produce the red end-point.
1 cc. of normal HOI - 0.15777 gm. of Ba (OH) 2 + 8H 2 O,
log. 19802.
BARIUM NITRATE
Ba(NOa)a. Mol.Wt. 261.48.
Colorless crystals, soluble in 20 parts of cold, and in 2.8
parts of boiling, water.
The aqueous solution is neutral to
litmus paper. Barium nitrate is insoluble in absolute alcohol.
TESTS OF PURITY
Chlorides. — The 1:20 aqueous solution acidulated with
nitric acid should show no change on the addition of silver
nitrate solution.
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Alkalies and Heavy Metals.
Tin* test is to be curried out
as described under Barium Chloride.
BARIUM SULPHIDE
(fray, hard, amorphous pieces, prepared by fusing a- mixture
of IK'.'ivy spar, powdered coke, and sodium chloride.
On allowing hydrochloric acid to How over barium sulphide1,
a uniform current of hydrogen sulphide should be generated.
TKST OK PI'lilTY
Arsenic.
Heat 100 cr. of nitric acid f.^p. <*;r. !..'{) in a
porcelain dish to 70 to NO" ('., and add 10 ^m. of finely powdered barium sulphide, gradually, in cjiiantitics of O.'J to ()..'{
p u . at a time; when all has been added, heat to boiling.
Then add to the mixture 100 ec. of arsenic-free, dilute sulphuric acid (l.'T)), evaporate on the water bath as fai as
possible; continue to heat on the sand bath until vapors of
sulphuric acid be^in to be evolved; cool, and finally stir the
cooled residue with 100 v<\ of wafer.
Set a. Marsh apparatus in operation, usinfr; 20 j»;m. of arsenicfree, granulated zinc and dilute (I:T>) sulphuric acid, and
then introduce the above residue suspended in water, in
small quantifies at a time, into the genera t in »' flask of the
Marsh apparatus. No deposit of arsenic should be observable
in the reduction tube after the apparatus has been in operation two hours,
Nori-;. This chemical .serve* for I ho preparation <>f niwnir-fnw
hydrogen .sulphide. The hydrochloric acid (o l»o u.scd for <hi.s purp(Ks<^
IN (o In" ivnivil for :ir.M<*nic.
BENZENE
f\,IIfl. Mol. Wl. 7S.0I,
A dear, colorless liquid, of characteristic*, odor, insoluble
in wafer, but easily soluble* in alcohol and in ether. Benzene
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solidifies at 0° C. to rhombic, crystalline scales, which melt
at + 4° C. Its specific gravity is 0.883, and it boils at
80.5° C.
TESTS OF PURITY
Thiophene.* — On shaking 50 cc. of benzene with 20 cc. of
concentrated sulphuric acid, the sulphuric acid should remain
colorless; on now adding a crystal of isatin, and again shaking
and allowing to stand one hour, the sulphuric acid should
have neither a green nor a blue color.
Carbon Disulphide.j — Thoroughly mix 50 cc. of benzene
with 50 gm. of alcoholic potassium hydroxide solution (11 gm.
of potassium hydroxide in 90 gm. of absolute alcohol), and
allow the mixture to stand several hours at a temperature
of about 20° C. Shake with about 100 cc. of water, remove
the aqueous solution from the benzene, neutralize the latter
with acetic acid, and add copper-sulphate solution. No
precipitate should form.
BENZIDINE
(PARADIAMINODIPHENYL)

(CoHO2 • (NH2)8. Mol. Wt. 184.17.
A grayish-yellow, crystalline powder, melting at 122° C.
Benzidinc is very difficultly soluble in cold water, but more
readily in boiling water, in alcohol, and in ether.
TEST OF PURITY
Sulphur and Sulphates. — Thoroughly mix 5 gm. of benzidine with a mixture of 5 gm. of anhydrous sodium carbonate
* Sec C. Schwalbo: "On the Sulphur Content of Pure Benzenes";
ZtBchr. Farb.-Tcxtl. IncL, 3, 461 (1904); J. Chem. Soc. 88,1, 124 (1905).
Ztschr. Farb.-Textl. hid., 4,113 (1905); J. Soc. Chem. Ind., 24,271 (1905).
t F. Frank: Chem. Ind., 24, 237, 262 (1901) [or Chem. Centralb., (5)
6, I, 1251 (1901)]; J. Soc. Chem. Ind., 20, 566 (1901).
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and 2 gm. of potassium nitrate, and cautiously incinerate in
a platinum crucible. When cold, dissolve the melt in 50 cc.
of water, filter, add to the filtrate 20 cc. of hydrochloric acid,
and heat to boiling. On now adding barium chloride solution, no precipitate of barium sulphate should form on
standing twelve hours.
BENZIN
(PETROLEUM ETHER;

PETROLEUM BENZIN)

A colorless, non-fluorescent, very inflammable liquid of
strong but not unpleasant odor. Specific gravity 0.640 to
0.670. Benzin distils between 40 and 75° C , and does not
solidify at 0° C.*
TESTS OF PURITY
Non-volatile Matter and Heavy Oils. — 20 gm. of benzin
warmed on the water-bath should volatilize and leave no
residue. When dropped upon paper, and allowed to evaporate, it should leave no greasy spot.
Sulphur Compounds or Reducing Agents. — Mix 1 cc. of
benzin with 5 cc. of a solution of silver nitrate in alcoholic
ammonia; on plunging the test-tube containing the mixture
into water of about 50° C, no brown coloration should develop.
BISMUTH SUBNITRATE
(BISMUTH BASIC NITRATE)

A white, microcrystalline powder, insoluble in water and
in alcohol, but soluble in diluted hydrochloric, nitric, or
sulphuric acid. On shaking bismuth subnitrate with water,
it imparts an acid reaction to the latter.
* Benzin is a mixture of various hydrocarbons. It has, therefore,
no sharp boiling point, but distils within rather wide limits. The testing of benzin for benzene by nitrating the latter with nitro-sulphuric
acid was not adopted here, because it is impossible to obtain a benzin
that will stand this test.
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TESTS OF PURITY
Carbonates, Lead, Copper, Salts of the Alkalies, etc. —
0.5 gin. of bismuth subnitrate should completely dissolve in
25 cc. of cold 16 per cent sulphuric acid without the evolution of carbon dioxide, and should yield a clear solution.
10 cc. of this solution, with an excess of ammonia water,
should yield a colorless filtrate. Another 10 cc. of this
solution, diluted with 100 cc. of water and treated with
hydrogen sulphide to completely precipitate the bismuth,
should yield a filtrate leaving no weighable residue on evaporation and ignition.
Chlorides. — On adding silver nitrate solution to a solution
of 0.5 gin. of bismuth subnitrate in 5 cc. of nitric acid, not
more than a slight opalescent turbidity should develop.
Sulphates. — The solution of 0.5 gm. of bismuth subnitrate in 5 cc. of nitric acid should show no change on the
addition of 5 to 10 drops of barium nitrate solution.
Ammonia. — On warming 1 gm. of bismuth subnitrate
with 10 cc. of sodium hydroxide solution (sp. gr. 1.3), no
ammonia should be evolved (to be ascertained by moistened
litmus paper).
•Residue on Ignition. — On igniting 1 gm. of bismuth subnitrate, there should remain a residue of bismuth oxide
weighing 0.79 to 0.82 gm.
Arsenic. — The residue of bismuth oxide obtained above
is triturated to a fine powder, and dissolved in sulphuric acid
with heat. Set a Marsh apparatus in operation, using 20 gm.
of arsenic-free, granulated zinc, and dilute (1:5) sulphuric
acid, then introduce the bismuth solution in small quantities
a t a time into the evolution flask. No deposit of arsenic
should be visible in the reduction tube within half an
hour.
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BROMINE
Br. Atomic Wt. 79.96.
A dark red, almost black liquid, of specific gravity 2.97 to
2.99, and boiling at 63° C. Bromine dissolves in about
30 parts of water. I t is easily soluble in alcohol, ether,
chloroform, and carbon disulphide.
TESTS OF PURITY
Non-volatile Matter.— 5 gm. of bromine warmed in a porcelain dish on the water-bath should volatilize and leave no
weighable residue.
Sulphuric Acid, Chlorine, and Organic Bromine Compounds
(Bromoform; Carbon Tetrabromide). — 5 gm. of bromine dissolve without turbidity of any kind in 100 cc. of watSr
after adding, by drops, 20 cc. of ammonia water.* Evaporate to dryness the solution of ammonium bromide thus
obtained, and test for:
(a) Sulphuric Acid.
Dissolve 2 gm. of the ammonium bromide in 60 cc. of
water, and add 0.5 cc. of hydrochloric acid followed
by barium chloride solution. A precipitate of barium
sulphate should not form on standing twelve
hours.
(6) Chlorine.
Dissolve 0.1 gm. of the ammonium bromide in 10 cc.
of water, and mix with 4 cc. of ammonium carbonate
solution (1 part of ammonium carbonate, 1 part of
ammonia water, and 3 parts of water), then add
12 cc. of decinormal silver nitrate solution, filter,
* Organic bromine compounds gradually separate out in the form of
oily drops.
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and acidulate the filtrate with nitric acid. Only a
slight opalescencc should develop.*
Iodine. — Dissolve 1 gm. of bromine in 40 cc. of water,
add 4 gm. of powdered iron, and shake two to three minutes.
Filter, add starch solution to the filtrate, and cautiously
allow a few drops of bromine water to flow upon the surface.
A blue zone should not form at once below the yellowish
upper portion of the liquid.
BROMINE WATER
A saturated, aqueous solution, containing about 3 per cent
of Br.
TESTS OF PURITY
Sulphuric Acid. — Add 0.5 cc. of hydrochloric acid and
barium chloride solution to 50 cc. of bromine water, and b'oil
the liquid until the bromine has been completely expelled
from it. No precipitate of barium sulphate should separate
on standing one hour.
Bromine Content. — Let 10 cc. of bromine water run into
a solution of 5 gm. of potassium iodide in 100 cc. of water,
allow to stand half an hour in a stoppered flask, and then
titrate with decinormal sodium thiosulphate solution.
1 cc. of decinormal Na2S2O3 = 0.00799G gm. of Br., log.
90287.
BRUCINE
CaaHaoNaOi + 2HaOt- Mol. Wt. 430.32.
Small, white crystals, difficultly soluble in cold, but more
readily soluble in boiling, water. Brucine is easily soluble
* Some opaloscencc always occurs because silver bromide is not absolutely insoluble in ammonium carbonate solution.
Regarding the quantitative determination of chlorine in bromine, see
Topf. Pharm. Ztg., 37, 304 (1892).
t Brucine also crystallizes with 4 molecules of water; then it dissolves
in 320 parts of cold, and in 150 parts of boiling, water.
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in 85 per cent alcohol, and in chloroform. The
solution of brucine is alkaline to litmus paper, and is l e v o gyrate. When dried at 100° C, brucine melts at 178° C.
TESTS OF PURITY
Water of Crystallization. — 1 gm. of brucine dried a t
100° C. to constant weight should lose not more than 0.083 g m Nitric Acid. — 0.01 gm. of brucine should dissolve in 5 c c .
of pure concentrated sulphuric acid, and yield a colorless or,
at most, scarcely perceptible faint pink color.*
Strychnine. — Treat 0.5 gm. of brucine with 5 gm. o f
absolute alcohol at the ordinary temperature for one h o u r ,
with frequent shaking. Filter, transfer a portion of t h e
undissolved substance to a watch glass, allow it to dry t h e r e on, and then dissolve it in a few drops of concentrated s u l phuric acid. To this solution add a small crystal of potassium
dichromate. A play of colors, from blue through violet a n d
red into green, is evidence of the presence of strychnine.
Quantitative Determination. — Dissolve 0.25 gm. of brucine
in 50 cc. of 85 per cent alcohol, and titrate with decinormal
hydrochloric acid, using lacmoid as the indicator. At l e a s t
5.8 cc. of decinormal acid should be required to produce t h e
red end-point.
1 cc. of decinormal HC1 = 0.043032 gm. of C23H2QN2O4 +2H2O, log. 63379.
CADMIUM BOROTUNGSTATE SOLUTION
A perfectly clear, yellowish, or light brown, liquid, having
a specific gravity of 3.28.
CADMIUM AND POTASSIUM IODIDE
(POTASSIUM-CADMIUM

IODIDE)

A white powder, easily soluble in water and in alcohol.
*The sulphuric acid should be tested with diphenylamine to insure
the absence of nitric acid.
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Cadmium and potassium iodide readily acquires a slight
yellowish color on keeping.
TESTS OF PURITY
Foreign Metals. —
(a) Dissolve 1 gin. of cadmium and potassium iodide in
20 cc. of water, add to the solution 2 cc. of potassium
hydroxide solution, and filter. Neither before nor
after acidulating with hydrochloric acid should the
filtrate yield a precipitate with hydrogen sulphide
water.
(6) Dissolve 1 gin. of cadmium and potassium iodide in
30 cc. of water, and add to the solution 5 cc. of
ammonia water. The liquid should remain clear
and colorless on shaking.
Sulphates. — The 1:20 aqueous solution acidulated with
hydrochloric acid should not be affected by barium chloride
solution.
Iodic Acid. — The 1:20 solution freshly prepared with
boiled water should not immediately give a blue color on
adding starch solution followed by 2 or 3 drops of dilute
sulphuric acid.
CALCIUM CARBONATE PRECIPITATED
CaCO3. Mol. Wt. 100.1.
A white, crystalline powder, almost insoluble in pure water
(1:27000), but somewhat soluble in carbonated water.
TESTS OF PURITY
Solubility in Hydrochloric, Nitric, and Acetic Acids. — 5 gm.
of calcium carbonate should be completely dissolved by 25 cc.
of hydrochloric acid, and by 25 cc. of nitric acid, and by
60 cc. of 30 per cent acetic acid. The solutions must be
clear and colorless.
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Heavy Metals.- -Dissolve I gm. of calcium carbonate* in
5 cc. of hydrochloric, acid and 25 ce. of water. This solution should not afford a precipitate or a green color with
hydrogen sulphide water; nor with ammonia water in excess
accompanied by 2 to 'A drops of ammonium sulphide solution.
Magnesium.
Dissolve* 1 gm. of calcium carbonate in
5 cc. of hydrochloric acid and 5 cc. of water. To this solution add .10 cc. of ammonia water and an rxeiw of ammonium
oxalatc solution, allow to stand live hours, filter, and add
to the filtrate sodium phosphate solution. No precipitate
should form on standing twelve hours.
Sulphates.
Dissolve 1 gin. of calcium carbonate4 in f> e<\
of hydrochloric acid and 25 cc. of watt1!', boil the solution
five, minutes, and add barium chloride solution. No precipitate of barium sulphate should form on standing twelve
hours.
Chlorides. — 1 gin. of calcium carbonate* dissolved in f> cc.
of nitric acid and 25 ce*. of water, must, show no change on
the addition of silver nitrate solution.
Phosphates.
Dissolve1 10 gin. of calcium carbonate in
50 cc. of nitric, acid, add 25 ce. of ammonium molybdate
solution, and allow to stand twelve hours at a temperature*
of 30 to '10° C. No yellow precipitate* should form.
Alkalies and Calcium Oxide.
1 gm. of calcium carbonate
shaken with 50 parts of boileel ami eoe>led water should
yield a filtrate withentt an alkaline4 rvaetiem, which on evaporation and ignition should leave a residue weighing at most
0.001 gm.
CALCIUM CHLORIDE, CRYSTALS
CnC\2 } (iii 2 o. Moi. \vt. uiium.
Colorless crystals, elelieiueseent. in the air, and easily soluble
in water and in alcohol. The 1: 10 solution should 1M* neutral
to litmus paper.
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TUSTS OF PURITY
Substances Insoluble in Absolute Alcohol. •— 2 gm. of calcium chloride .should completely dissolve in 20 cc. of absolute alcohol.
Heavy Metals.
20 ce. of the I: 10 aqueous solution should
show no change on adding I ce. of hydrochloric acid and
hydrogen sulphide water. On further adding 5 cc. of ammonia water and 2 to «{ drops of ammonium sulphide solution, no green color should develop, nor should a precipitate
form.
Sulphates.
On adding barium chloride solution to the
solution of 2 gin. of calcium chloride*, in 20 cc. of water acidulated with 0.5 cc. of hydrochloric, acid, no precipitate should
form on standing twelve hours.
Ammonium Salts.
On boiling 2 gm. of calcium chloride
with 10 cc. of sodium hydroxide* solution, no ammonia should
be evolved (to be ascertained by moistened litmus paper).
Barium.
On adding 20 ex*., of calcium sulphate solution
to the solution of 2 gm. of calcium chloride in 20 cc. of water,
no precipitate should form within three hours.
Arsenic.
Introduce 10 gm. of arsenic-free, metallic zinc
into the generating flask of a Marsh apparatus, and start the
hydrogen with dilute (1:5) sulphuric acid. Dissolve 5 gm.
of calcium chloride in 20 cc. of water, introduce the solution
in "small quantities at a time into the Marsh apparatus, and
maintain the stream of gas for about one hour. No deposit:
of arsenic should be visible* in the reduction tube within
this time.

CALCIUM CHLORIDE, DRY, GRANULATED

White, granular, porous masses in pieces the size of peas,
the form preferred for drying gases. This is the preparation
to be used for filling absorption tubes for the determination
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of carbon dioxide, as in elementary analyses, but it should
be previously rendered neutral by means of carbonic acid.
CALCIUM CHLORIDE FUSED
White crystalline masses; formula: practically CaCl2. Fused
calcium chloride is chiefly used for drying liquids, e.g., ethers,
esters, ethereal oils, hydrocarbons, etc.
CALCIUM HYDROXIDE
(SLAKED LIME)

Ca(OH)2. Mol. Wt. 74.11.
A white, dry powder.
The article is tested as to purity by the methods detailed
under Calcium Oxide from Marble, on page 83.
CALCIUM OXIDE, FROM ICELA1H) SPAR
CaO. Mol. Wt. 56.1.
White pieces in the form of Iceland spar crystals.
TESTS OF PURITY
Solubility and Sulphates. — 3 gm. of calcium oxide slaked
with 10 cc. of water should completely dissolve in 15 cc. of
hydrochloric acid without effervescence. Dilute the solution
with 50 cc. of water, heat to boiling, and add barium chloride
solution. On standing twelve hours, not more than a scarcely
perceptible, unweighable trace of barium sulphate should be
present.
Phosphates. — Slake 3 gm. of calcium oxide with 10 cc.
of water, dissolve in 25 cc. of nitric acid, and add 25 cc. of
ammonium molybdate solution. No yellow precipitate should
form on standing twelve hours at 30 to 40° C.
Chlorides. — Slake 3 gm. of calcium oxide with 10 cc. of
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wnter, dissolve in 20 ee. of nitric acid, and dilute the solution
with 10 cc. of water. The solution should show no change
on the addition of silver nitrate solution.
Iron.
Slake I gin. of calcium oxide with 5 cc. of water,
and dissolve in 10 cc. of hydrochloric, acid. The solution
should not immediately afford a blue color on adding 0.5 cc.
of potassium ferrocyanide solution.
CALCIUM OXIDE, FROM MARBLE
(LIMIO)

OaO. Moi. wt. r>(u.
White pieces of granular structure which develop much
heat on being sprinkled with water, and which become converted into a lino, dust-like powder, or a pasty mass, according
to the quantity of wnter used. Calcium oxide is soluble in
about (S00 parts of cold, and in 1300 parts of boiling, water.
TIOHTH OF PURITY
Carbonates, Silica, Alumina, and Sulphates. ~ Slake 5 gtn.
of calcium oxide with 10 cc. of water. The magma so obtained should almost completely dissolve in 30 cc. of hydrochloric acid without strong effervescence. Dilute the solution
with 20 ee. of water, and filter. (The insoluble residue, after
ignition, should weigh at most 0.005 gm.) To 25 cc. of the
filtrate, add barium chloride solution; the liquid should show
no change within ten minutes. Supersaturate 25 cc. of the
filtrate with ammonia water; the liquid should not be rendered more than slightly opalescent.
Chlorides.-----Slake 1 gm. of calcium oxide with li cc. of
water, dissolve in 10 cc. of nitric acid, dilute the solution
with 10 cc. of water, filter, and add silver nitrate solution to
the filtrate. The liquid should not be. rendered more than
slightly opalescent.
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CALCIUM PHOSPHATE, DIBASIC

(SECONDARY CALCIUM PHOSPHATE; DICALCIXJM PHOSPHATE)

CaHPO4 + 2H2O. Mol. Wt. 172.14.
A white, crystalline powder, easily soluble in hydrochloric,
nitric, or phosphoric acid, without effervescence; it is difficultly soluble in water, and in cold acetic acid.
Dicalcium phosphate does not dissolve in boiling water
without decomposition; it produces a liquid of acid reaction
and an amorphous residue, the composition of which approximates that of the neutral salt.
TESTS OF PURITY
Arsenic. — The test is carried out as described under
Calcium Phosphate, Monobasic on page 85, using a solution
of 2 gm. of dicalcium phosphate in 5 cc. of hydrochloric acid
and i 5 cc. of water
Chlorides. — Dissolve 1 gm. of dicalcium phosphate in
5 cc. of nitric acid and 15 cc. of water; on adding silver
nitrate solution, not more than a slight opalescent turbidity
should be visible.
Heavy Metals. — The solution of 1 gm. of dicalcium phosphate in 5 cc. of hydrochloric acid and 15 cc. of water should
afford a pure white precipitate on the addition of hydrogen
sulphide water and 10 cc. of ammonia water.
Sulphates. — On shaking 1 gm. of dicalcium phosphate
with 20 cc. of water and filtering, the filtrate, on adding 1 cc.
of hydrochloric acid and barium chloride solution, should
develop no precipitate within twelve hours.
Residue on Ignition. — On ignition, dicalcium phosphate
should yield 74 to 75 per cent of its weight of residue.*
* On ignition, dicalcium phosphate is converted into calcium pyrophosphate, whereby it theoretically loses 26.12 per cent of water.
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CALCIUM PHOSPHATE, MONOBASIC
(CALCIUM BIPHOSPHATE; CALCIUM ACID (OR SUPER)

PHOS-

PHATE; PRIMARY CALCIUM PHOSPHATE;
MONOCALCIUM PHOSPHATE)

Ca(H2PO4)2 + HoO. Mol. Wt. 252.14.
Colorless, pearly scales, which readily deliquesce in the air.
Calcium biphosphate dissolves in much water, apparently
without decomposition; with a small quantity of water, an
amorphous salt separates, richer in calcium, while the solution
exhibits a strongly acid reaction.
On heating a 1: 20 aqueous solution of calcium biphosphate
to boiling, a precipitate forms.
TESTS OF PURITY
Arsenic.—Introduce 10 gm. of arsenic-free, granulated zinc
into the generating flask of a Marsh apparatus, and start the
stream of hydrogen by adding dilute (1:5) sulphuric acid.
After the apparatus and reagents have been tested in the
usual manner, dissolve 2 gm. of calcium biphosphate in 5 cc.
of hydrochloric acid and 15 cc. of water. Introduce this
solution into the Marsh apparatus, and maintain the flow
of gas for about one hour. No deposit of arsenic should be
visible in the reduction tube within this time.
Chlorides. — A solution of 1 gm. of calcium biphosphate in
5 cc. of nitric acid and 15 cc. of water should not be rendered more than slightly opalescent on the addition of silver
nitrate solution.
Heavy Metals. — On adding hydrogen sulphide water and
10 cc. of ammonia water to a solution of 1 gm. of calcium
biphosphate in 5 cc. of hydrochloric acid and 15 cc. of water,
a pure white precipitate should form.
NOTE.—The presence of a small quantity of sulphuric acid in this
preparation cannot be avoided. It is due to the customary methods of
manufacturing the salt.
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CALCIUM PHOSPHATE, TRIBASIC

(TERTIAKY CALCIUM PHOSPHATE; TRICALCIUM

PHOSPHATE)

Ca3(PO4)2. Mol. Wt. 310.3.
A white, amorphous powder, insoluble in cold water.
Tricalcium phosphate is gradually decomposed by boiling
water into an insoluble basic salt and an easily soluble acid
salt. It is easily soluble in hydrochloric or nitric acid, and
without effervescence.
TESTS OF PURITY
Arsenic. — The test is carried out as detailed under Calcium Phosphate, Monobasic, on page 85, using a solution of
2 gm. of tricalcium phosphate in 5 cc. of hydrochloric acid
and 15 cc. of water.
Sulphates. — Shake 1 gm. of tricalcium phosphate with
20 cc. of water, filter, and add to the filtrate 1 cc. of hydrochloric acid and barium chloride solution. No precipitate
Should form on standing twelve hours.
Chlorides. — The solution of 1 gm. of tricalcium phosphate
in 5 cc. of nitric acid and 15 cc. of water should not show
more than a slight opalescent turbidity on adding silver
nitrate solution.
Heavy Metals. — The solution of 1 gm. of tricalcium phosphate in 5 cc. of hydrochloric acid and 15 cc. of water should
yield a pure white precipitate on adding hydrogen sulphide
water and 10 cc. of ammonia water.
CALCIUM SULPHATE
(GYPSUM)

CaSO4 4- 2H2O. Mol. Wt. 172.19.
A fine, white powder, difficultly soluble in water (about
.1:500).
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TESTS OF PURITY
Iron, Magnesium, and Alkalies. — On warming 2 gm. of
calcium sulphate with 10 cc. of hydrochloric acid and 100 cc.
of water, a clear solution should result, which, on the addition of 15 cc. of ammonia water and a few drops of ammonium sulphide solution, should not acquire a greenish or
dark color. To the solution, no matter whether a precipitate
of calcium sulphate has formed or not, add ammonium
oxalate solution in slight excess, filter, evaporate the filtrate,
and ignite in a platinum dish. There should not remain a
residue weighing more than 0.001 gm.
CALCIUM SULPHIDE
(SULPHURATED LIME)

Light-gray cubes, from which dilute hydrochloric acid sets
free copious quantities of hydrogen sulphide gas.
TEST OF PURITY
Arsenic. — This is carried out as detailed under Barium
Sulphide on page 72.
NOTE. — This preparation serves for the generation of arsenic-free
hydrogen sulphide. The hydrochloric acid used for this purpose should
also be tested for arsenic.
CARBON DISULPHIDE
CS2. Mol. Wt. 76.12.
A clear, colorless, neutral liquid of specific gravity 1.270
to 1.272, and boiling at 46 to 47° C.
TESTS OF PURITY
Non-yolatile Matter. — On evaporating 50 cc. of carbon
disulphide on the water-bath, no weighable residue should
remain.*
* Under the influence of light, carbon disulphide becomes yellowish,
and then leaves a slight residue on evaporation.
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Hydrogen Sulphide and Foreign Organic Sulphur Compounds. —
(a) On shaking 10 cc\ of carbon di*ulphidr with \vn<\
carbonates the hittt*r should not at*<|uin* u bniwu
color.
(6) On shaking 2 ee. of carbon dUtlphide in u dry ven^el
with a globule of metallic mercury, the bright
surface of the* latter should tint breojue covered
with a dark, pulverulent coating.
Sulphuric and Sulphurous Acids.
(hi .haUim 10 ce. of
carbon disulphide with f> <*t\ <>f uutrr, thr l;itti*r Mumltl
neither redden nor deeolori/t* bhu* litmus papi*r.
CARMINE
((\\HMINK I. { N \< <f VH V I 11
Bright rod, light p i w s , whirli an* v*«ry iViahli* arid nutttcible to a fine powder. Carmine U iimluble in \vuli*r, and in
dilute acidn, but Is solubh* in uiumonia.
TKSTS OF i't K t n
Solubility.
(), 15 gtu. nhottld be nlmnl cninpletelv ^ftltthlo
in a mixture of 5 c<\ of amit»<»nia wafer and «*O ee. of witter,
yielding a violet-red solution; only a ^uinll uiootml of floeculent matter nliould remain uudiN>olvnL
Ash.
(),2F) gm. of earmine ratttiou Iv ineifieniteii in a
porcelain crucible should not yield an a.-»h ueii'btu^ more
than 0.02 gm. Particular attention hould U- paid ff» the
odor of the decomposing carmine; it IM Miuilar lt» that yielded
during the combustion of prnteids, An *«lor oi bromine
would point to a sophistication with an eo.mr luke; and itti
odor of phenol would point to an admixture nf peoniue lake.
NOTH.-•»-Hogimliu/B: tin* ndultrmtinrr* nf vwhinvnl vntmiuv, w Iv
Bonnth, Dingl. pol. J., 204, ISH (isui»; J, Htn\ (Viu Iml . 1%. :fnfi t ts'JAi*
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Regarding the preparation of carmine solutions and carmine tinctures,
see Merck's Reagentien-Verzeichnis, p. 171 (1903); Cohn, Tests and Reagents, p. 349 (1903).
Regarding the composition of carmine and of carmine ash, see S. Feitler,
Ztschr. angew. Chem., 5, 136 (1892) [or Ztschr. anal. Chem., 32, 627
(1893)]; J. Soc. Chem. Ind., 12,256 (1893).
CHARCOAL, AMMAL
(BLOOD CHARCOAL, PURIFIED BY ACID)

A dry ; light, black powder.
TESTS OF PURITY
Material Soluble in Water. — Exhaust 1 gm. of animal
charcoal by boiling with 20 cc. of water, filter, and evaporate
the filtrate to dryness. The residue should not weigh more
than 0.003 gm.
Material Soluble in Alcohol. — Heat a mixture of 1 gm. of
animal charcoal and 20 cc. of alcohol to boiling, and filter.
The filtrate should leave no weighable residue on evaporation.
Sulphates, Chlorides, and Nitrates. —
(a) Boil 1 gm. of animal charcoal with 50 cc. of water for
a few minutes, and filter. The filtrate should be
colorless and neutral. On adding to 10 cc. of the
filtrate some barium nitrate solution, no immediate
turbidity should be produced.
(6) On adding silver nitrate solution to 10 cc. of the
filtrate, not more than a slight opalescence should
develop.
(c) On adding 1 drop of 1:1000 indigo solution and 5 cc.
of concentrated sulphuric acid to 10 cc. of the filtrate, the blue color of the solution should not disappear.
Copper, Iron, and Calcium. — Boil 1 gm. of animal charcoal
with 40 cc. of water and 10 cc. of hydrochloric acid for about
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five minutes, filter, and to 10 cc. of the filtrate add 25 cc.
of ammonia water; the liquid should not acquire a blue color,
nor should a flocculent precipitate form. On the further
addition of a few drops of ammonium sulphide and ammonium oxalate solutions, no turbidity should develop
immediately.
Residue on Ignition. — 1 gm. of animal charcoal should
leave a residue weighing not more than 0.10 gm. on ignition.
Hydrogen Sulphide. — Heat 1 gm. of animal charcoal with
40 cc. of water and 10 cc. of hydrochloric acid, and test the
escaping vapors with moistened lead acetate paper. The
latter should not acquire a brown color.
Decolorizing Power. — Dissolve 50 gm. of caramel (sugar
coloring; burnt sugar) in 50 cc. of water, add 100 cc. of
85 per cent alcohol, dilute the whole to 1 liter, allow to
stand for several days, and then filter. Dilute 5 cc. of this
caramel solution with 50 cc. of water, add 1 gm. of animal
charcoal, boil the mixture ten minutes under a reflux condenser, and then filter. The filtrate should be perfectly
colorless.
CHLORINE WATER
A clear, pale, greenish-yellow liquid, having a strong odor
of chlorine. The liquid should contain about 0.4 per cent of Cl.
TESTS OF PURITY
Non-volatile Matter. — 20 gm. of chlorine water evaporated
in a glass dish on a water-bath should leave no weighable
residue.
Chlorine Content. — Let 25 gm. of chlorine water run into
a flask containing a solution of 1 gm. of potassium iodide in
25 cc. of water. Add a few drops of starch solution, and
titrate the liberated iodine with decinormal sodium thiosulphate solution, of which at least 28.2 cc. should be used to
cause the blue color to disappear.

CHEMICAL REAGENTS

91

1 cc. of deeinormal N a 2 S A - 0.003545 gm. of Cl, log.
MW>2.
Hydrochloric Acid.*
Shake 20 gm. of chlorine water
with about 5 gm. of pure mercury vigorously for five minuten.
Miter, add phenolphthalein to the solution, and run in
normal potassium hydroxide solution, by drops, until a red
color appears. Not more than 0.1 cc. of normal alkali should
be required to produce the red end-point.

CHLOROFORM

(UKIla. Mol. Wt. 110.35.
A clear, colorless, very volatile liquid, slightly soluble in
water (1:200), but miseible in all proportions with alcohol,
ether, and fatty and volatile oils. Chloroform has a specific
gravity of 1.485 to 1.489, and boils at (JO to 02° C.f
TRSTK OK PURITY
Free Acid. Vigorously shake together 20 cc. of chloroform and 10 cc. of water for half a minute; after the chloroform has separated, draw off the aqueous layer with a pipette.
The liquid should not redden blue litmuH paper, nor should
it acquire an opaleseenee when overlaid on a mixture of
2.5 cc. of water and 2.5 cc. of silver nitrate solution.
Free Chlorine. On shaking 5 cc. of chloroform with
5 cc, of zinc iodide-starch solution, the latter should not
acquire a blue color, nor should the chloroform become
colored.
Foreign Organic Bodies.— On repeatedly shaking 20 cc.
* Chlorine* water, UIIOHH recently prepared, alwayn eontairiH hydrochloric acid.
i*The readtneHH of pure (al)Holute) chloroform to deeompoHo may bo
prevented by the addition of a Hinall amount (up to 1 per cent) of pure
abnoluto alcohol. The Hpoeitie gravity and boilmg point are Homcwhat
changed by thin addition. The alcohol may l>o removed from tho chloroform by shaking it twice with double itn volumo of pure sulphuric acid,
neutralizing the acid with granulated potasHium carbonate, and dintilling.

92

CHEMICAL REAGENTS

of chloroform and 15 cc. of concentrated sulphuric acid in
a glass-stoppered flask, 3 cm. wide, which has been rinsed'
previously with sulphuric acid, the acid should not acquire
a color within one hour.
CHROMIUM TRIOXIDE — FREE FROM SULPHURIC ACID
( (ACID) CHROMIC ANHYDRIDE)

CrO3. Mol. Wt. 100.01.
Dark, brownish-red needles, or rhombic prisms, very
readily soluble in water. Chromium trioxide contains almost
100 per cent of CrO8.
TESTS OF PURITY
Sulphuric Acid. — 2 gm. of chromium trioxide must afford
a clear solution with 20 cc. of water. On adding to the
solution 20 cc. of hydrochloric acid and 1 cc. of barium
chloride solution, no turbidity should occur immediately.
Potassium Sulphate and Potassium Chromate. — Ignite 0.2
gm. of chromium trioxide in a porcelain crucible, triturate
the residue with about 20 cc. of water, and filter. Evaporate the filtrate to dryness on a water-bath, dry the residue
at 100° C, and weigh. The residue must not weigh more
than 0.002 gm.
Quantitative Determination. — Dissolve 5 gm. of chromium
trioxide in water and dilute to 500 cc. Introduce 10 cc. of
this solution into a stoppered flask of about 400 cc. capacity,
dilute with 100 cc. of water, and add 5 gm. of potassium
iodide and 2 cc. of hydrochloric acid. Allow the mixture to
stand for about ten minutes with frequent shaking, then
dilute with 200 cc. of water, and titrate with decinormal
sodium thiosulphate solution.
1 cc. of decinormal Na2S2O3 = 0.003336 gm. of CrO3, log.
52323.
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COBALT NITRATE
(COBALTOUS NlTKATK)
(V)(N();l), | (JUaO. Mol. Wt. 291,17.
Red, monoelinie prisms, deliquescent in moist air, and
readily soluble in water and in alcohol.
TKSTH OK PURITY
Sulphates. —- A solution of 1 gm. of cobalt nitrate in
20 ec. of water, to which have been added 0.5 cc. of hydrochloric acid and a little barium chloride solution, should not
become turbid.
Alkali Salts. - Precipitate the cobalt completely from a
solution of 2 gin. of cobalt nitrate in 100 cc. of water by
adding ammonia water and ammonium sulphide solution;
filter, evaporate the filtrate to dryness, and ignite the residue.
The weight of the latter should not exceed 0.00.5 gm.
Zinc.
To a solution of 0.5 gm. of cobalt nitrate in 50 cc.
of water, add 5 cc. of sodium hydroxide solution (sp. gr. l.IJ);
filter, and to the filtrate add ammonium sulphide solution.
No precipitate should form.
Lead and Copper. - Dissolve 2 gm. of cobalt nitrate in
50 cc. of water, and add 2 cc. of nitric acid, followed by
hydrogen sulphide water. The solution must show no
change.
Nickel.* — Dissolve 1 gm. of cobalt nitrate in 20 cc. of
water, add X gm. of potassium cyanide, boil the solution
until it. has acquired a yellow color, filter, and to the filtrate
add potassium hydroxide solution and bromine water. No
brown color should develop.
* Compare the method uning nitroNobota-naphthol. See PrcHCoit mid
Johnson, Qualitative Chemical Analymn, p. 100 (1901).
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COLLODION

A colorless, or slightly yellowish, neutral, syrupy liquid,
which, exposed in thin layers, evaporates, and leaves a
tough, colorless film. Collodion contains about 4 per cent
of soluble cotton.
TESTS OF PURITY
Acids. — Blue litmus paper, when immersed in collodion,
should not be reddened immediately.
Determination of Residue. — On evaporating 10 gm. of
collodion on the water-bath, it should leave a residue, which,
when dried at 100° C , should weigh 0.38 to 0.40 gm.
COPPER, BY ELECTROLYSIS
Cu. Atomic Wt. 63.6.
TESTS OF PURITY
Foreign Metals.
(a) Dissolve 10 gm. of copper in 60 cc. of nitric acid (sp.
gr. 1.3), and evaporate the solution to dryness on
the water-bath. The residue should completely dissolve in 50 cc. of water and 10 cc. of nitric acid
(sp. gr. 1.3), yielding a clear solution (absence of
antimony and tin). To the solution add 15 cc. of
concentrated sulphuric acid (sp. gr. 1.84), evaporate
on the water-bath as far as possible, heat the residue
on a sand-bath until vapors of sulphuric acid begin
to be evolved, and take up the residue with 100 cc.
of water. No insoluble residue should remain
(absence of lead). On adding 5 cc. of hydrochloric
acid to the clear solution, no turbidity should ensue
(absence of silver). Now add 150 cc. of ammonia
water to the liquid, allow to stand three to four
he TS at 50 to 60° C , filter through an ashless filter,
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wash with ammoniaeal water until perfectly free
from copper. Incinerate the filter with any precipitate it may contain, and ignite. The residue
should not weigh more than 0.001 gm. (iron and
bismuth).
(6) Dissolve 10 gm. of copper in GO cc. of nitric acid (sp.
gr. 1.3), add to the solution 15 cc. of concentrated
sulphuric acid (sp. gr. 1.84), evaporate the solution
on the water-bath as far as possible, and heat the
residue on a sand-bath until the* vapors of sulphuric
acid begin to be evolved. Dissolve the residue in
300 cc. of water, pass hydrogen sulphide gas into
the solution at 70° 0. until the copper is completely
precipitated, filter, concentrate the filtrate, expel the
sulphuric acid on the sand-bath, and ignite the
residue. The weight of the latter should not exceed
0.002 gm.
Arsenic.
Dissolve 10 gm. of copper in 60 cc. of nitric
acid (sp. gr. 1.3), add to the solution 15 cc. of concentrated
sulphuric acid (up. gr. I.N4), evaporate the solution on the
water-bath as far as possible, and then heat the*, residue on
the sand-bath until vapors of sulphuric acid are evolved.
When cold, dissolve the residue in 100 cc. of water.
Set a Marsh apparatus in operation, using 50 gm. of arsenicfree*, granulated zinc, and dilute (1:5) sulphuric acid, then
introduce the copper sulphate solution in small quantities at
a lime, and maintain the flow of gas for about two hours.
No deposit of arsenic should be visible in the reduction tube
within this time.
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COPPER CHLORIDE, CUPRIC
(COPPER DICHLORIDE)

CuClo + 2HaO. Mol. Wt. 170.53.
Green, hygroscopic crystals, easily soluble in water, alcohol,
and ether.
TESTS OF PURITY
Substances Insoluble in Alcohol. — The solution of 5 gm.
of copper chloride in 5 cc. of water should not be rendered
turbid on mixing with 5 cc. of 95 per cent alcohol.
Sulphates. — Dissolve 1 gm. of copper chloride in 20 cc. of
water, and add 0.5 cc. of hydrochloric acid, followed by
barium chloride solution. No turbidity should ensue within
five minutes.
Salts of Alkali Metals. — Dissolve 3 gm. of copper chloride
in 100 cc. of water, add 5 cc. of hydrochloric acid, and into
the solution, maintained at about 70° C, pass hydrogen
sulphide gas, until the copper is completely precipitated;
filter, evaporate the filtrate to dryness, and ignite the residue.
The weight of the latter should not exceed 0.002 gm.
Iron. — The test is carried out as described under Copper
and Ammonium Chloride.
Arsenic. — Introduce 20 gm. of arsenic-free, metallic zinc
into the generating flask of a Marsh apparatus, and start
the hydrogen by adding dilute (1:5) sulphuric acid. Dissolve 1 gm. of copper chloride in 20 cc. of water, introduce
the solution in small quantities at a time into the Marsh
apparatus, and maintain a slow stream of gas for about one
hour. No deposit of arsenic should be visible in the reduction
tube of the apparatus within this time.
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COPPER CHLORIDE, CUPROUS
((•OITKU MONOCHLOUIDIO)
VMJL%. Mol. Wt, I OH. I.

A white, crystalline powder, insoluble in water, but soluble
in concentrated hydrochloric, acid and in ammonia water.
r
fhe quality of cuprous chloride may be judged from its
appearance. The preparation should be white, but not
green nor brown.* Both the hydrochloric acid and the
ammoniacal solutions should rapidly and freely absorb
carbon monoxide.
COPPER OXIDE
(OUPUK) OXIDM)

OuO. Mol. Wt, 70.0.
Copper oxide is used in ultimate organic analysis, in the
form of fine powder or coarse granules, and also in the form
of wire.
TIOHTS OK PURITY
Nitrates, Chlorides, and Carbon Dioxide. — On heating
100 gm. of copper oxide, and passing over it a stream of
moist air freed from carbonic acid, no vapors should be given
off which redden litmus paper, or render lime water turbid.
Substances not Precipitated by Hydrogen Sulphide (Iron,
etc.). - Dissolve 2 gm. of copper oxide in 10 cc. of hydrochloric acid (sp. gr. 1.19), dilute with water to 100 c c ; ignite
the insoluble residue, the weight of which should not exceed
0.00f> gin. Pass hydrogen sulphide gas into the solution at
about 70° 0., until the copper, has completely precipitated,
filter, evaporate the filtrate on the water-bath, and ignite
the residue. The weight of the latter should not exceed
0.02 gm.
Sulphates. — Dissolve 1 gm. of copper oxide in 5 cc. of
* CuprouH chloride woon acquires* u green color in uir.
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hydrochloric acid (sp. gr. 1.19), dilute with water to 50 c c ,
and add barium chloride solution. No immediate turbidity
should appear.
Calcium. — Digest 20 gm. of copper oxide with a mixture
of 5 cc. of nitric acid and 95 cc. of water for about fifteen
minutes, shaking frequently; filter, precipitate the copper in
the filtrate completely by passing hydrogen sulphide gas, and
filter again. Evaporate the filtrate on the water-bath to
about 20 cc, add ammonia water in excess, filter once more,
and to the filtrate add ammonium oxalate solution. No
immediate turbidity should be produced.
COPPER SULPHATE
(CXJPRIC SULPHATE)

CuSO4 + 5H2O. Mol. Wt. 249.74.
Blue, transparent crystals, slightly efflorescent in dry air,
soluble in 3.5 parts of cold, and in 1 part of boiling, water;
insoluble in alcohol. The aqueous solution is acid to litmus
paper.
TESTS OF PURITY
Salts of the Alkalis, Earths, etc. — Dissolve 3 gm. of copper
sulphate in 100 cc. of water, add 5 cc. of hydrochloric acid,
and into the solution, maintained at about 70° C , pass
hydrogen sulphide gas until the copper is completely precipitated. On evaporating the filtrate to dryness, and igniting
the residue, the weight of the latter should not exceed 0.001
gm.
Iron. — To the solution of 5 gm. of copper sulphate in
25 cc. of water, add 2 cc. of nitric acid (sp. gr. 1.3), and
heat the mixture to boiling. Then add 20 cc. of ammonia
water, pour the liquid through an ashless filter, wash the
latter with ammoniacal water until perfectly free from
copper, and then incinerate and ignite the filter together
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with any precipitate it may contain.
residue should not exceed 0.001 gm.
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COPPER AND AMMONIUM CHLORIDE
(AMMONIO-CUPRIC CHLORIDE)

CuClo • 2(NH4C1) + 2H2O. Mol. Wt. 277.57.
Blue crystals, giving with water a clear solution slightly
acid to litmus paper.
TESTS OF PURITY
Free Acids. — A solution of 30 gm. of copper and ammonium chloride in 100 cc. of water must be perfectly clear.
On introducing into the solution several pieces of piano wire,
the latter should dissolve with the deposition of copper, b u t
without any evolution of gas.
Sulphates. — Dissolve 1 gm. of copper and ammonium
chloride in 20 cc. of water, and add 0.5 cc. of hydrochloric
acid, followed by barium chloride solution. No turbidity
should be produced within five minutes.
Salts of the Alkalis, Earths, etc. — Dissolve 3 gm. of copper
and ammonium chloride in about 100 cc. of water, add
5 cc. of hydrochloric acid, pass hydrogen sulphide gas into
the solution at about 70° C , until the copper is completely
precipitated; filter, evaporate the filtrate, and ignite the
residue. The weight of the latter should not exceed 0.002
gm.
Iron. — Dissolve 5 gm. of copper and ammonium chloride
in 25 cc. of water, add 2 cc. of nitric acid (sp. gr. 1.3), heat
to boiling, then add 20 cc. of ammonia water and pour the
liquid through an ashless filter. Wash the latter with
ammoniacal water until perfectly free from copper; incinerate and ignite the filter together with any precipitate it
may contain. The weight of the residue should not exceed
0.002 gm.
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DIPHENYLAMINE *
(C«H«)aNH. Mol. Wt. 169.12.

White, monoclinic crystals, insoluble in water, but easily
soluble in alcohol, ether, and benzene. Diphenylamine melts
at 54° C. and boils at 302° C.
TESTS OF PURITY
Nitric Acid. — 0.2 gm. of diphenylamine should dissolve in
20 cc. of pure concentrated sulphuric acid with 2 cc. of water,
and yield a colorless solution. Should a blue color develop,
the sulphuric acid should be tested with brucine for the
possible presence of nitric acid.
Aniline. — On pouring 1 gm. of powdered diphenylamine
into 20 cc. of a chlorinated lime solution, the liquid should
not acquire a violet color.
*The diphenylamine solution, used as a reagent, is prepared by dissolving 0.5 gm. of diphenylamine in 100 cc. of pure, concentrated sulphuric
acid (free from nitric acid) and 20 cc. of water. According to G. Lunge
[Ztschr. angew. Chem., 7, 345 (1894); J. Chem. Soc, 66, II, 398 (1894)],
the reagent is employed as follows:
To test for nitric or nitrous acid, introduce about 5 cc. of the reagent
solution into a test tube, and overlay it with the liquid to be examined.
If the latter is specifically heavier than the reagent solution, the diphenylamine solution is to be overlaid upon the liquid.
Regarding the increased sensitiveness of the nitric-acid reaction with
diphenylamine in water analyses, see R. Cimmino, Ztschr. anal. Chem.,
38, 429 (1899); J. Chem. Soc, 70, II, 805 (1899).
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ETHER
(ETHYL ETHER)

(C2H6)2O. Mol. Wt. 74.08.
I
ETHER, SP. GR. 0.720
A clear, colorless; mobile liquid of specific gravity 0.720,*
boiling a t 34 to 36° C. Ether should not redden moist blue
litmus paper. Filter paper which has been moistened with
ether should have no odor when dry.
TESTS OF PURITY
Residue. — On allowing 20 cc. of ether to evaporate spontaneously in a glass dish, the residue must have no odor,
and should not redden or decolorize blue litmus paper; and
it must be completely volatilized on warming on the waterbath.
Ethyl Peroxide, Hydrogen Peroxide, and Ozone. — On vigorously shaking 10 cc. of ether with 1 cc. of 1:10 aqueous
potassium iodide solution in a completely filled glass-stoppered bottle, neither the ether nor the potassium iodide
solution should acquire a color after standing one hour in
the dark.
Aldehydes. — On covering pieces of potassium hydroxide
the size of a pea with the ether, and setting aside in the
dark for one half hour, the liquid must not acquire a yellow
color.
Sulphur Compounds. — On shaking 20 cc. of ether with a
globule of mercury for two minutes in a glass-stoppered
* It must be remembered that ether is apt to absorb moisture from the
air, particularly when poured from one vessel into another, acquiring in
consequence a higher specific gravity.
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bottle, the bright surface of the metal must not be tarnished;
nor should a black precipitate form.
Water. — On shaking 20 cc. of ether in a stoppered flask
with 1 gm. of anhydrous copper sulphate, the latter should
not acquire a green or blue color.
II
ETHER, ANHYDROUS, DISTILLED OVER SODIUM
TESTS OF PURITY
In addition to the tests given above, this preparation must
answer the following requirement:
On introducing 15 cc. of ether into a dry, glass-stoppered
flask with a freshly-cut piece of sodium the size of a pea,
only a very slight evolution of gas should take place, and
the bright metallic surfaces of the sodium should not completely lose their luster within six hours.
FURFURAL
(FURFUKOL)

C8H4O2. Mol. Wt. 96.03.
When freshly prepared, furfural is a clear, colorless liquid,
which rapidly acquires a yellow color on exposure to light
and air. Furfural has a specific gravity of 1.165 to 1.166,
boils at 158 to 160° C , and is soluble in 12 parts of cold
water. It is very easily soluble in alcohol and in ether.
NOTE. — Regarding the quantitative determination of furfural, see
W. E. Stone, Ztschr. anal. Chem., 40, 550 (1901); J. Anal. Appl. Chem.,
5, 421 (1895). W. Cormack, Ztschr. anal. Chem., 43, 256 (1904); J. Chem.
Soc, 77, 990 (1900). Merck's Reagentien-Verzeichnis, p. 19 (1903);
Lewkowitsch, Chem. Technol. and Anal. Oils, Fats, and Waxes, 3 ed..
Vol. II, p. 542 (1904). Merck's Reagentien-Verzeichnis, pp. 129, 157
(1903); H. Schiff, J. Chem. Soc, 52, 571 (1887). Woltering, Pharm.
Ztschr. f. Russl., 31, 526 [Ztschr. anal. Chem., 36, 410 (1897)].
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GALLEIN, LIQUID
(GALLEIN)

A pale brown coloring matter, consisting of pyrogallolphthalein.
Gallein in alcoholic solution is used as an
indicator.
GLYCERIN
(GLYCEROL)

C3H8O3. Mol. Wt. 92.06.
I
GLYCERIN, SP. GR.

1.250

A clear, colorless, odorless liquid, neutral in reaction,
soluble in all proportions in water and in alcohol. Insoluble
in ether and chloroform. Specific gravity not less than 1.250.
I t contains at least 95 per cent of absolute glycerin, C3H8O3.
TESTS OF PURITY
Arsenic. — On mixing 1 cc. of glycerin with 3 cc. of stannous chloride solution, the mixture should not darken within
one hour.
Free Acids and Bases. — On diluting 10 cc. of glycerin
with 50 cc. of water, the solution should not affect red or
blue litmus paper.
Inorganic Matter. — On boiling 5 cc. of glycerin in an open
dish and then gently igniting, the glycerol should be volatilized completely, leaving only a dark stain which should
disappear on being more strongly heated.
Substances which Reduce Ammoniacal Silver Nitrate Solution. — On heating a mixture of 1 cc. of glycerin and 1 cc.
of ammonia water on the water-bath to 60° C , and then
immediately adding 3 drops of silver nitrate solution, neither
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a coloration nor a brownish-black precipitate should develop
within five minutes.
Fatty Acids. — On gently warming 1 cc. of glycerin with
1 cc. of 16 per cent sulphuric acid, no unpleasant, rancid
odor should develop.
Hydrochloric Acid (Chlorides). — 5 cc. of glycerin diluted
with 25 cc. of water should exhibit at most a slight, opalescent turbidity on the addition of silver nitrate solution.
Sulphuric and Oxalic Acids. — The solution of 5 gm. of
glycerin in 25 cc. of water should not be affected by barium
chloride solution nor by calcium chloride solution.
Heavy Metals. — On diluting 5 cc. of glycerin with 25 cc.
of water and adding hydrogen sulphide water, no change
should appear.
Calcium. — 5 cc. of glycerin dissolved in 25 cc. of water
should not be affected by the addition of ammonium oxalate
solution.
Sugars. — 5 cc. of glycerin are mixed with 50 cc. of water
and a few drops of hydrochloric acid, heated thirty minutes
on a water-bath, then 10 cc. of the hot liquid are made alkaline with sodium hydroxide and mixed with 1 cc. of Fehling's
solution. No yellowish-red cloud or precipitate should appear
within six hours.
Readily Carbonizable Matter. — 5 cc. of glycerin mixed
with an equal volume of concentrated sulphuric acid, and
allowed to stand one hour, should not become darker than
yellow.
II
GLYCERIN, SP. GR.

1.23

A clear, colorless, odorless liquid of neutral reaction.
specific gravity is 1.225-1.235.

Its
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TESTS OF PURITY
The tests for arsenic, heavy metals, chlorides, substances
which reduce ammoniacal silver nitrate, free acids and
bases, oxalic, sulphuric and fatty acids, and inorganic matter,
are to be made in the manner described under Glycerin,
sp. gr. 1.250.
The following additional test is also to be made:
Ammonium Compounds and Organic Bodies Such as Occur
in Unpurified Glycerin. — On heating 1 cc. of glycerin with
1 cc. of sodium hydroxide solution, no ammonia should be
evolved (to be detected by means of moistened litmus paper);
nor should a color develop nor an odor resembling that of
glue.
GUAIACIN ACCORDING TO SCHMITT*
Guaiacin is a brownish, amorphous powder, obtained by a
special method from guaiac wood. I t is soluble in alcohol,
is colored blue by oxidizers, is far more sensitive than guaiac
resin, and serves as an excellent reagent for oxidases. Guaiacin is used in the form of a 5 per cent alcoholic solution,
which keeps well in completely filled, dark-colored, wellstoppered bottles.
HEMATEIN
CieHioOe. Mol. Wt. 300.09.
Hematein occurs in reddish-brown plates, presenting a
yellowish-green metallic luster. 100 parts of water at 20° C.
dissolve 0.06 part of hematein. I t is difficultly soluble in
ether and in alcohol, and insoluble in chloroform and benzene;
but it is soluble in ammonia water with brownish-violet
* Le Bois de Gajac, These de Nancy. 1875. Report on the Advancements of Pharmaceutical Chemistry and Therapeutics, E. Merck, p. 73,
1902.
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color, and in dilute sodium hydroxide solution, producing a
bright-red color.
HEMATOXYLIN
C16H14O6 + 3H2O. Mol. Wt. 356.16.
Colorless, or pale-yellow, tetragonal prisms, melting at
100 to 120° C. with loss of water. On slowly cooling a solution saturated at boiling heat, hematoxylin crystallizes at
times in the form of rhombic crystals containing one molecule of water of crystallization. Hematoxylin is but slightly
soluble in cold water and in ether, but is more soluble in
borax solution and in hot water, and is easily soluble in
alcohol. On exposure to light it gradually acquires a red
color, and then dissolves to form yellow solutions. In
ammonia water hematoxylin dissolves and yields a purple
solution. Hematoxylin is used as an indicator in 0.5 per
cent alcoholic solution.
NOTE. — Regarding the use of hematoxylin as an indicator in tho
titration of alkaloids, see C. Kippenberger, Ztschr. anal. Chcm., 39, 201
(1900); J. Chem. Soc, 78, II, 637 (1900J. J. Messner, Ztschr. angew.
Chem., 16, 444 (1903); J. Chem. Soc, 84, II, 519 (1903).
HIDE POWDER
White or yellowish-white, woolly powder, prepared from
the best quality of hide from which the hair has been removed with lime and which has been thoroughly washed.
Hide powder should have but a slight odor and should be
specially free from odors of decomposition products. I t is
used for tannin determination.
TEST OF PURITY
Determination of the Water-Soluble Constituents.* — In*As the quantity of water-soluble constituents in the various hide
powders varies greatly, it is always necessary, before using a hide powder
for tannin determinations, to determine the quantity of soluble constituents by a blank test according to the method described here.
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troduce 5 gm. of the hide powder into a bell-filter, as described by Procter (see Lunge, Chem.-tech. Untersuch.Meth., 5 ed., 3, 715 (1905); Allen, Com. Organ. Anal., 3 ed.,
Vol. I l l , Pt. I, p. 83 (1900)). Then suspend the filter in a
beaker of about 150 to 200 cc. capacity, fix the siphon, by
means of a clamp, so that the bell-filter almost reaches the
bottom of the vessel, and then pour into the beaker a small
quantity of water in order to moisten the hide powder by
capillarity. After the powder has become moist, which requires about an hour, the beaker is filled, and suction carefully applied to the siphon until the filtrate begins to drop
slowly. The filtration of 90 to 100 cc. requires about one
and a half to two hours. The 30 cc. first siphoned off are
rejected; the next 50 cc. are evaporated to dryness on the
water-bath. The residue from the evaporation is then dried
to constant weight in an air-bath at 100 to 105° C. The
weight of this residue, conforming to the requirements laid
down by the International Conference of Chemists for Leather
Industries, should not exceed 0.005 gm.
HYDROGEN PEROXIDE, 30%
(PERHYDROL)

HaOa. Mol. Wt. 34.01.
A colorless liquid of specific gravity 1.115 to 1.119, containing about 30 per cent by weight of hydrogen peroxide.*
The solution is acid to litmus paper.t
* Tho solution, containing 30 per cent, by weight, of hydrogen peroxide,
M also designated as "100 volumes hydrogen peroxide," because this
solution is capable of yielding 100 times its volume of free oxygen.
t The acid reaction is entirely due to the high content of hydrogen
peroxide. If it is desired to ascertain whether the acidity is due also to
the presence of acids, the hydrogen peroxide is first decomposed by means
of a small piece of platinum sponge.
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TESTS OF PURITY

Sulphuric Acid. — Dilute 1 cc. of the hydrogen peroxide
with 20 cc. of water, add 0.5 cc. of hydrochloric acid, heat to
boiling, and add barium chloride solution. No precipitate
of barium sulphate should form on standing twelve hours.
Residue on Evaporation (Sulphuric and Phosphoric Acids,
etc.). —10 cc. of the hydrogen peroxide, when heated on the
water-bath, should completely volatilize and leave no weighable residue.
Oxalic Acid. — The solution of 2 cc. of hydrogen peroxide
in 10 cc. of water should not become turbid on the addition
of calcium chloride solution.
Hydrochloric Acid. — The solution of 1 cc. of hydrogen
peroxide in 20 cc. of water with 1 cc. of nitric acid should
not become turbid on the addition of a few drops of silver
nitrate solution.
Hydrofluoric Acid. — Evaporate 10 cc. of hydrogen peroxide with a few drops of sodium hydroxide solution, transfer
the concentrated liquid to a watch glass, evaporate to dryness
on the latter, pour concentrated sulphuric acid over the
residue, and allow the whole to stand two to three hours in
a warm place. After washing off the glass, no etching should
be visible.
Phosphoric Acid. — Concentrate 5 cc. of hydrogen peroxide
on the water-bath, take up any residue with 3 cc. of water,
add 1 cc. of magnesia mixture and 3 cc. of ammonia water.
No precipitation should take place on standing twelve hours.
Quantitative Determination. — Weigh off 1 gm. of hydrogen
peroxide in a graduated flask of 100 cc. capacity, and fill
with water to the mark. Dilute 20 cc. of this liquid with
50 cc. of water, add 40 cc. of 16 per cent sulphuric acid, and
titrate with decinormal potassium permanganate. At least
35 cc. should be required to produce the end-point.
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1 cc. of decinormal KMnO< - 0.0017008 gm. of H2O2, log.
23065.
HYDROGEN SULPHIDE WATER
A clear, colorless liquid, having a strong odor of hydrogen
sulphide gas, and affording a voluminous precipitate of
sulphur on the addition of ferric chloride solution. Hydrogen
sulphide water has an acid reaction to litmus paper.
HYDROXYLAMINE HYDROCHLORIDE
NH20H • HC1. Mol. Wt. 69.52.
Dry, colorless crystals, soluble in 1 part of water and in
15 parts of alcohol, and also in glycerin. The aqueous solution is acid to litmus paper.
TESTS OF PURITY
Non-volatile Matter. — 1 gm. of hydroxylamine hydrochlorido, heated on platinum foil, should volatilize and leave no
residue.
Ammonium Chloride. — The 1:20 alcoholic solution should
afford no precipitate on adding platinic chloride solution.
Sulphuric Acid. — On adding barium chloride solution to
20 cc. of a 1:10 aqueous solution of hydroxylamine hydrochloride, no precipitate of barium sulphate should form
within twelve hours.
Iron. — 1 0 cc. of the 1:10 aqueous solution are boiled
two or three minutes with 1 cc. of 15 per cent potassium
hydroxide solution. While still hot, acidify with 1 cc. of
strong nitric acid and subsequently add an excess of potassium sulphocyanate solution. No red color should appear.
Quantitative Determination. — Dissolve 1 gm. of hydroxylamine hydrochloride in 30 cc. of water, and titrate the solution
with normal potassium hydroxide to permanent redness,
using phenolphthalein as indicator.
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1 cc. of normal KOH = 0.06952 gm. of NH 2 OH'HC1, log.
84211.
INDIGO
I
SYNTHETIC INDIGO
A fine, dark-blue powder, containing at least 95 per cent
of indigo blue.
TESTS OF PURITY
Ash. — On heating 1 gm, of indigo in a platinum crucible,
beautiful purple-red vapors are evolved, and a residue is left,
the weight of which, after ignition, should not exceed 0.01 gm.
Moisture. — On drying 1 gm. of indigo at 100° C. to constant weight, the loss of weight should not exceed 0.01 gm.
Quantitative Determination of Indigo Blue (Indigotin *). —
Place 1 gm. of indigo in a beaker of about 50 cc. capacity,
cover it with 8 cc. of fuming sulphuric acid, containing 8 to
10 per cent of sulphuric anhydride, and warm the mixture
on the sand-bath at 50 to 60° C, stirring frequently. The
indigo will be dissolved in about one to two hours. Rinse
the solution into a liter flask, and fill with water to the mark.
Shake thoroughly, and transfer 100 cc. of the solution into a
porcelain dish, add 400 cc. of water and 50 cc. of dilute
sulphuric acid (1:10), then titrate immediately with decinormal potassium permanganate. At first no change in the
dark-blue color is noted, but gradually the color passes
through green into light yellow. This point (and not the
* A perfectly unobjectionable method of assaying indigo is not known
at present. The method here described frequently gives results that are
too high. The results, however, are satisfactory for fine grades of indigo,
which rarely contain foreign organic compounds. In this method, however, indigo red is determined along with the indigo blue.
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incipient red color) is the sharp and distinctly visible endpoint of the titration.
1 cc. of decinormal KMnO 4 = 0.007415 gm. of indigotin,
log. 87011.
II
VEGETABLE INDIGO
Dark-blue, light pieces, which, on being rubbed with a
horn spoon, or other hard substances, exhibit a copperymetallic luster. Good vegetable indigo has a lower specific
gravity than water, hence it floats on the latter. I t should
contain at least 60 per cent of indigo blue.
TESTS OF PURITY
Ash. — 1 gm. of indigo should not leave more than 0.12 gm.
of ash.
Moisture. — On drying 1 gm. of indigo to constant weight
a t 100° C , the loss in weight should not exceed 0.06 gm.
Quantitative Determination of Indigo Blue (Indigotin). —
This test is to be carried out as detailed under Synthetic
Indigo.
INDIGOTIN
(INDIGO BLUE)

CioHioNaOa. Mol. Wt. 262.08.
Purple, rhombic crystals with coppery luster, or dark-blue
powder with a reddish tint, which, on pressure or rubbing,
exhibits a coppery luster. Indigo blue is insoluble in water,
alcohol, ether, dilute acids, and alkalies. It dissolves in
15 parts of concentrated sulphuric acid, or 5 parts of fuming
.sulphuric acid, with the formation of indigo sulphonic acids.
TESTS OF PURITY
Ash. — 1 gm. of indigotin,1 on ignition, should yield a residue
weighing not more than 0.0015 gm.
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Moisture. — On drying 1 gm. of indigotin at 100° C. to
constant weight, the loss of weight should not exceed 0.005
gm.
Quantitative Determination. — This is to be carried out as
described under Synthetic Indigo.
IODEOSIN
(TETRAIODOFLUORESCEIN)

CaoHsI405. Mol. Wt. 835.94.
A scarlet-red, crystalline powder, yielding with alcohol a
deep-red, and with ether a yellowish-red, solution. Iodeosin
is insoluble in water containing a trace of hydrochloric acid.
The solution used as an indicator is prepared by dissolving
1 gm. of iodeosin in 500 cc. of alcohol.
TEST OF SENSITIVENESS
Introduce 100 cc. of water, containing 5 drops of the above
iodeosin solution, into a colorless, glass-stoppered flask, and
then overlay it with 30 cc. of ether. Then run in by drops,
from a burette, centinormal hydrochloric acid solution, vigorously shaking after the addition of each drop, until the
aqueous layer just becomes colorless. Now add 5 drops
more of the iodeosin solution. After shaking again, the
aqueous layer must not acquire a pink color; or, should it
do so, the color must disappear on the addition of 1 drop of
centinormal hydrochloric acid.
NOTE. — Regarding the use of iodeosin for the estimation of alkaloids, see C. Kippenberger, Ztschr. anal. Chem., 39, 205 (1900); J. Chem.
Soc, 78, II, 637 (1900). Merck's Berichte, pp. 9, 32 (1900); Merck's
Annual Report, pp, 13, 37 (for the year 1900).
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IODINE
(IODINE RESUBLIMED)

I. Atomic Wt. 126.97.
Blackish-gray, dry, rhombic plates or scales, with a metallic
luster, easily soluble in alcohol, ether, and chloroform. Iodine
dissolves in about 5000 parts of water, and is very freely
soluble in an aqueous solution of potassium iodide. The
preparation contains 99.98 to 100 per cent of I.
TESTS OF PURITY
Non-volatile Matter. — On cautiously heating 1 gm. of
iodine in a porcelain dish, no weighable residue should remain.
Cyanogen, Chlorine, and Bromine. — Shake 0.5 gm. of
powdered iodine with 20 cc. of water, and filter. To 10 cc.
of the filtrate, add, drop by drop, decinormal sodium thiosulphate solution until decolorized, then add a granule of
ferrous sulphate, 1 drop of ferric chloride solution and 2 cc.
of sodium hydroxide solution. Warm to about 60° C , and
add 10 cc. of hydrochloric acid. The liquid should not
acquire a blue color. Filter, and to 10 cc. of the filtrate add
1 cc. of ammonia water, 5 drops of silver nitrate solution,
and again filter. On adding to the filtrate 2 cc. of nitric
acid no precipitate, and not more than an opalescent turbidity, should develop.*
Quantitative Determination. — Dissolve 0.2 gm. of iodine
with 1 gm. of potassium iodide in 50 cc. of water, and titrate
with decinormal sodium thiosulphate.f
1 cc. of decinormal Na2S2O3 = 0.012697 gm. of I, log. 10369.
*The filtrate contains traces of dissolved silver iodide; hence, on
acidulating with nitric acid some opalescence always occurs.
t The titer of the decinormal sodium thiosulphate should be controlled
by means of potassium biniodate.
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IODINE WATER

A saturated aqueous solution, containing about 0.2 gm. of
iodine in 1000 cc.
TEST OF STRENGTH
Titrate 100 cc. of iodine water with decinormal sodium
thiosulphate solution.
1 cc. of decinormal Na2S2O3 = 0.012697 gm. of I, log. 10369.
IRON
Fe. Atomic Wt. 55.9.
Metallic iron is used in the analytical laboratory in the
form of thin, polished wire (piano wire), or gray powder
obtained by reduction with hydrogen (iron by hydrogen),
and also in the form of the ordinary gray, lustrous powdered
iron.
I
IRON WIRE
(PIANO WIRE)

Iron wire serves chiefly for the standardization of potassium permanganate solutions. It was formerly believed,
without further consideration, that the wire contained 99.6
to 99.8 per cent of pure, active iron. Treadwell, however, has
shown that the various kinds of wire exhibit a decidedly
variable value towards potassium permanganate solution, and
that several exhibit a value corresponding to over 100 per
cent of Fe, which statement is fully confirmed by Lunge.
The explanation of this lies in the presence of carbon in the
wire, principally as carbide of iron, which, upon dissolving
in acid, becomes converted into hydrocarbons, exerting a
marked reducing action on the permanganate.
Notwithstanding this, iron wire is a convenient, unalterable,
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and also perfectly reliable substance for standardizing permanganate solutions, if we have once ascertained its effective
value compared with potassium permanganate solution, the
titcr of which has been accurately determined by means of
some other standard.
For a satisfactory means of fixing the titer of permanganate solution, sodium oxalate may be recommended (see
Sodium Oxalate, According to Sorensen). Or * starting with
sodium bicarbonate, then by drying at about 300° C , thus
obtaining sodium carbonate, preparing a standard solution
of this, from this preparing a solution of fifth normal hydrochloric acid, from this a solution of fifth normal potassium
hydroxide, from this a solution of oxalic acid, and finally a
solution of the permanganate. Where a gasvolumeter is at
hand, the titer may also be ascertained with hydrogen peroxide, according to the nitrometer method. (G. Lunge, Chem.tech. Untersuch.-Meth., 5 ed., 1, 127 (1904); J. Chem. Soc,
58, 1468 (1890).)
II
IRON BY HYDROGEN
(REDUCED

IRON)

A gray, lusterless, fine powder, containing at least 90 per
cent of Fe.
TESTS OF PURITY
Solubility in Acids; Carbon and Silica. — 10 gm. of reduced
iron should dissolve almost completely in a mixture of 20 cc.
of sulphuric acid (sp. gr. 1.84) and 200 cc. of water. Any
insoluble residue should be filtered off, and when dried at
100° C. its weight should not exceed 0.05 gm.
Sulphides. — Pour a mixture of 10 cc. of hydrochloric acid
* G. Lunge, Ztschr. angew. Chem. 17., 267, (1904); J. Chem. Soc.? 86
II, 289 (1904).
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and 10 cc. of water over 1 gm. of reduced iron in a test tube.
Filter paper moistened with solution of lead acetate should not
be darkened in color on exposure to the liberated hydrogen
for ten seconds.
Sodium Carbonate. — On shaking 5 gm. of reduced iron
with 50 cc. of water and filtering, the filtrate should not
turn red litmus paper blue; and on evaporation it should
leave no residue.
Nitrogen. — Dissolve 10 gm. of reduced iron in a mixture
of 20 cc. of concentrated sulphuric acid (sp. gr. 1.84) and
200 cc. of water, with the aid of heat. Allow to cool, and
when cold add 100 cc. of sodium hydroxide solution (sp.
gr. 1.3), and distil off about 50 c c , collecting the distillate
in a receiver containing about 20 cc. of water and 2 to 3 cc.
of decinormal hydrochloric acid. Titrate the distillate with
decinormal potassium hydroxide, using" methyl orange as
indicator. The ammonia should not have neutralized more
than 0.2 cc. of the acid.
Arsenic. — Pour 10 cc. of hydrochloric acid over a mixture
of 1 gm. of reduced iron and 1 gm. of potassium chlorate,
and when the reaction has subsided, heat until all free chlorine has been expelled. On now adding 15 cc. of stannous
chloride solution to 5 .cc. of the filtrate, a dark coloration
should not develop within one hour.
Quantitative Determination. — Introduce into a graduated
flask of 100 cc. capacity 1 gm. of reduced iron, 10 gm. of
finely powdered mercuric chloride, and 50 cc. of boiling water.
Place the flask on wire gauze, heat over a small flame, boil for
about five minutes with frequent shaking; then immediately
fill the flask to the marl: with cold, boiled water. Cool the
mixture to 15° C, add water to the mark, shake thoroughly,
and, tightly stoppering the flask, set it aside to deposit.
Now filter, and to 10 cc. of the filtrate add immediately 10 cc.
of 16 per cent sulphuric acid, and titrate with decinormal
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potassium permanganate until a faint red color persists.
At least 16 cc. of the permanganate solution should be required.
For the purpose of control, dissolve in the slightly recj
liquid 2 gin. of potassium iodide, allow to stand for one hour
in the stoppered flask at 20° C , and titrate with decinormal
sodium thiosulphate solution, using starch solution as the
indicator.
1 cc. of decinormal KMnO 4 or 1 cc. of decinormal Na2S2O3
= 0.00559 gm. of Fe, log. 74741.
Ill
IRON POWDER
A fine, heavy, gray powder with metallic luster, and containing at least 98 per cent of Fe.
TESTS OF PURITY
Solubility in Acids; Carbon, Silica, and Sulphur. —10 gm.
of powdered iron should dissolve almost completely in a
mixture of 20 cc. of concentrated sulphuric acid (sp. gr. 1.84)
and 200 cc. of water. Any insoluble residue should be filtered
off and dried at 100° C. Its weight should not exceed 0.005
gm. The gas evolved during solution should not impart
more than a brownish color within five seconds to strips of
filter paper moistened with load acetate solution.
Nitrogen and Arsenic. — These tests are carried out as
detailed under Iron by Hydrogen.
Copper, Zinc, and Lead. — Dissolve 1 gm. of powdered iron
in 25 cc. of nitric acid, assisting solution by heating the
mixture to boiling. Dilute the solution with 25 cc. of water,
add 30 cc. of ammonia water, and filter. The filtrate should
not have a blue color; nor should it show any change on the
addition of hydrogen sulphide water.
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Quantitative Determination. — Dissolve 1 gm. of powdered
iron in about 50 cc. of dilute sulphuric acid, and dilute the
solution to 100 cc. To 10 cc. of this solution add decinormal
potassium permanganate solution until the liquid has a slight
red color, and when the liquid becomes decolorized, which
may be effected, if necessary, by adding a few drops of
alcohol, add 2 gm. of potassium iodide. Allow the mixture
to stand one hour in a closed flask at 20° C, and then titrate
with decinormal sodium thiosulphate. At least 17.5 cc.
should be required to combine with the liberated iodine.
1 cc. of decinormal Na2S2O3 = 0.00559 gm. of Fe, log. 74741.
IRON CHLORIDE, FERRIC
FeCla + 6H2O. Mol. Wt. 270.34.
Yellow, crystalline masses, very deliquescent in air. Ferric
chloride is easily soluble in water, alcohol, and a mixture of
alcohol and ether. The solutions are acid to litmus paper.
TESTS OF PURITY
Basic Salt and other Material Difficultly Soluble in Water. —
10 gm. of ferric chloride should completely dissolve in 10 cc.
of water, and yield a perfectly clear solution.Hydrochloric Acid and Chlorine. — On bringing a glass rod,
moistened with ammonia water, over a few cubic centimeters
of a ferric chloride solution (1:1), contained in a watch glass,
no cloud should form. On introducing a piece of paper,
moistened with zinc iodide-starch solution, into the neck of
a flask containing (1:1) ferric chloride solution, the paper
should not acquire a blue color within two minutes.
Arsenic. — A mixture of 1 cc. of ferric chloride solution
(1:1) and 3 cc. of stannous chloride solution should not
acquire a darker color within one hour.
Ferrous Salt. — Add 1 cc. of hydrochloric acid and a few
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drops of potassium ferricyanide solution to the 1:20 aqueous
solution of ferric chloride; no blue color should develop.
Copper, Nitric Acid, etc. (Alkali Salts, Calcium). — Dilute
20 cc. of ferric chloride solution (1:1) with 100 cc. of water,
add 25 cc. of ammonia water, and filter. On evaporating
50 cc. of the colorless filtrate and igniting the residue, the
weight of the latter should not exceed 0.001 gm. On mixing
2 cc. of the filtrate with 2 cc. of concentrated sulphuric acid,
and overlaying this mixture with 1 cc. of ferrous sulphate
solution, no brown zone should form at the contact-surfaces
of the two liquids. 20 cc. of the filtrate acidulated With
acetic acid should not be affecte'd by potassium ferrocyanide
solution.
Sulphates. — Dissolve 10 gm. of ferric chloride in 100 cc. of
water, add 25 cc. of ammonia water, filter, acidulate the
filtrate with acetic acid, and add barium chloride solution.
No precipitate of barium sulphate should form on standing
twelve hours.
IRON CHLORIDE, FERRIC, SOLUTION
A clear, deep yellowish-brown liquid, of specific gravity
1.2X0 to 1.282. 100 parts contain* 10 parts of Fe = 29 parts
of FeCl3.
TESTS OF PURITY
The tests to be made are those given under Iron Chloride,
Ferric. But, for each gram of the crystallized ferric chloride,
3 cc. of the solution of ferric chloride are to be taken.
IRON CHLORIDE, FERROUS
FcCla + 4H«O. Mol. Wt. 19S.86.
A pale-green hygroscopic powder, soluble in an equal
weight of water acidulated with a few drops of hydrochloric

120

CHEMICAL REAGENTS

acid, yielding a pale-green solution.
soluble in alcohol

Iron chloride is also

TESTS OF PURITY
Oxychloride.— The solution of 1 gm. of ferrous chloride
in 1 cc. of water and 2 to 3 drops of hydrochloric acid should
be pale green or green in color, and should not have any
yellowish-green tint. On adding 5 cc. of saturated hydrogen
sulphide water, the solution should show only a very slight
turbidity, due to the separation of sulphur.*
Sulphates, Copper, and Alkalies. — Boil for a few minutes
a solution of 5 gm. of ferrous chloride in 10 cc. of water and
5 cc. of nitric acid (sp. gr. 1.3), dilute to 120 c c , add 20 cc.
of ammonia water, and filter; evaporate 50 cc. of the filtrate
and ignite the residue. The weight of the latter should not
exceed 0.001 gm. Slightly acidulate 20 cc. of the filtrate
with hydrochloric acid and add barium nitrate solution. No
change should appear. 20 cc. of the filtrate acidified with
acetic acid should show no change upon addition of potassium
ferrocyanide solution.
Arsenic. — The solution of 1 gm. of ferrous chloride in
1 cc. of water, acidulated with a few drops of hydrochloric
acid, should not acquire a darker color on adding 3 cc. of
stannous chloride solution and standing one hour.
IRON SULPHATE, FERROUS
FeSO* + 7HaO. Mol. Wt. 278. 07.
Pale, greenish-blue, monoclinic crystals, soluble in 1.8 parts
of cold water and in 0.5 part of boiling water; insoluble in
alcohol and in ether.
* Small amounts of iron oxychloride are always apt to be present in
ferrous chloride, even when the latter is most carefully made.
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TESTS OF PURITY
Substances Insoluble in Water. — The 1: 20 solution, freshly
prepared with water which has previously been thoroughly
boiled and then cooled, should be clear and have a greenishyellow color.
Alkalies. — A d d 5 cc. of nitric acid (sp. gr. 1.3) to a solution of 5 gm. of ferrous sulphate in 100 cc. of water, and
boil for several minutes; then add 15 cc. of ammonia water,
filter, and evaporate the filtrate. The residue ignited should
not exceed 0.001 gm. in weight.
Copper and Zinc. — Oxidize the solution of 2 gm. of ferrous
sulphate in 50 cc. of water by boiling with 3 cc. of nitric
acid (sp. gr. 1.3), then add 8 cc. of ammonia water and
filter:
(a) 15 cc. of the filtrate should undergo no change on the
addition of a few drops of ammonium sulphide
solution.
(&) Acidify 20 cc. of the filtrate with acetic acid, and add
potassium ferrocyanide solution; the liquid should
remain unchanged.
Quantitative Determination. — dissolve 1 gm. of ferrous
sulphate in 50 cc. of well-boiled water, add 10 cc. of dilute
sulphuric acid, and titrate with decinormal potassium permanganate.
1 cc. of decinormal KMnO 4 - 0.027807 gm. of Fe SO4 +
7H 2 O, log. 44415.
IRON SULPHIDE
(FERROUS SULPHIDE)

FeS. Mol. Wt. 87.96.
Dark gray or grayish-black, heavy, hard lumps, soluble in
diluted hydrochloric or sulphuric acid with the copious evolution of hydrogen sulphide.
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TEST OF PURITY

Quantitative Determination. — Place 0.5 gm. of the finely
powdered iron sulphide in a retort, in the tubule of which is
fixed a funnel-tube provided with a glass cock. After connecting the retort with a receiver containing 50 to 100 cc. of
decinormal iodine solution, allow to flow into the retort,
through the funnel-tube, a mixture of 20 cc. of water and
20 cc. of dilute sulphuric acid; close the stop-cock, and heat
to boiling. After the decomposition of the iron sulphide is
complete, and the hydrogen sulphide has been entirely driven
off (the iodine solution must not be fully decolorized), determine the excess of iodine by means of decinormal sodium
thiosulphate.
1 cc. of decinormal I = 0.004398 gm. of FeS, log. 64326.
IRON AND AMMONIUM SULPHATE, FERRIC
(FERRIC AMMONIUM SULPHATE; AMMONIO-FERRIC ALUM)

FeNH4(SO0a + 12H2O. Mol. Wt. 482.28.
Large, pale violet (amethyst colored), transparent, octahedral crystals, soluble in 2 parts of water and insoluble in
alcohol. The aqueous solution has an acid reaction.
TESTS OF PURITY
Ferrous Salt. — Dissolve 1 gm. of ferric ammonium sulphate in 20 cc. of water, add 1 cc. of hydrochloric acid and
1 drop of a freshly prepared solution of potassium ferricyanide. Neither a green nor a blue color should develop.
Chlorides. — 30 cc. of. the 1:20 aqueous solution should
undergo no change on the addition of 3 cc. of nitric acid
and silver nitrate solution.
Zinc and Copper. — To a solution of 2 gm. of ferric ammonium sulphate in 50 cc. of water add 10 cc. of ammonia
water and filter. The filtrate should be colorless.
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(a) 2Q cc. of the filtrate should show no change on adding
ammonium sulphide solution.
(b) On acidifying 20 cc. of the filtrate with acetic acid,
and then adding potassium ferrocyanide solution,
the liquid should show no change.
Alkalies. — To a solution of 5 gm. of ferric ammonium
sulphate in 100 cc. of water add 15 cc. of ammonia water,
filter, and evaporate the filtrate. The residue ignited should
not exceed 0.002 gm. in weight.
IRON AND AMMONIUM SULPHATE, FERROUS
(FEKROUS AMMONIUM SULPHATE;

MOHR'S SALT)

FeS04(NH4)oS04 + 6H2O. Mol. Wt. 392.'26.
Pale, bluish-green crystals, or light, bluish-green crystalline
powder, soluble in 6 parts of cold water. Ferrous ammonium
sulphate contains exactly one seventh of its weight of Fe in
the ferrous condition.
TESTS OF PURITY
Ferric Salts.—The solution of 1 gm. of powdered ferrous
ammonium sulphate in 20 cc. of boiled and cooled water
(freed from oxygen), with 1 cc. of hydrochloric acid, should
not afford an immediate red color on adding a few drops of
potassium sulphocyanate solution.
Copper, Zinc, and Alkali Salts. — Dissolve 5 gm. of ferrous
ammonium sulphate in 50 cc. of water, add 5 cc. of nitric
acid (sp. gr. 1.3), and boil the solution for a few minutes;
then add to the liquid 15 cc. of ammonia water, let stand for
about one hour, and filter. The filtrate must be colorless
(copper).
Add hydrogen sulphide water to 10 cc. of the filtrate; no
change in appearance should occur (zinc).
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Evaporate 30 cc. of the filtrate on the water-bath to dryness
and ignite. No weighable residue should remain.
Quantitative Determination. — Dissolve 1 gm. of ferrous
ammonium sulphate in 50 cc. of well-boiled and cooled water,
add 10 cc. of dilute sulphuric acid, and titrate with decinormal
potassium permanganate solution.
1 cc. of decinormal KMnO 4 = 0.039226 gm. of FeSO 4
(NH4)2SO4 + 6H2O, log. 59358.
LACMOID
(RESORCINOL BLUE)

Lustrous, dark-violet scales, soluble in alcohol, acetone,
and ether, and but slightly soluble in water. The solution
to be used as an indicator is prepared by dissolving 0.5 gm.
of lacmoid in 100 cc. of 95 per cent alcohol, and diluting the
solution with 100 cc. of water.
TESTS OF SENSITIVENESS
(a) Introduce 100 cc. of absolute alcohol into a flask provided with a glass stopper, and then add 0.2 cc. of
the above lacmoid solution; the blue color of the
alcohol should change to red on the addition of
0.05 cc. of decinormal hydrochloric acid, and the red
color should again change to blue on the further
addition of 0.05 cc. of decinormal potassium hydroxide.
(b) Add 0.2 cc. of the above lacmoid solution to 100 cc. of
distilled water freed from carbon dioxide by prolonged boiling in a platinum dish; the blue color of
the water must change to red on the addition of
0.05 cc.of decinormal hydrochloric acid, and the
red color should again become blue on the further

CHEMICAL REAGENTS

125

addition of 0.05 cc. of decinormal potassium hydroxide.
NOTE. — Regarding the use of lacmoid for the titration of alkaloids,
see C. Kippenberger, Ztschr. anal. Chem., 39, 214 (1900); J. Chem. Soc,
78, II, 637 (1900). J. Messner, Ztschr. angew. Chem., 16, 444 (1903);
J. Chem. Soc, 84, II, 519 (1903).
LEAD ACETATE
Pb(C,H3O2)2 + 3H2O. Mol. Wt. 378.99.
Colorless, translucent crystals, soluble in 2.3 parts of water
or in 29 parts of 85 per cent alcohol. All the aqueous solutions for testing should be prepared with well-boiled water,
to insure freedom from carbon dioxide.
TESTS OF PURITY
Earths and Alkalies. — Dissolve 5 gm. of lead acetate in
about 100 cc. of water, and precipitate the lead from the
solution with hydrogen sulphide gas; filter, evaporate the
filtrate, and ignite the residue. The weight of the latter
should then not exceed 0.001 gm.
Copper and Iron. — Dissolve 2 gm. of lead acetate in 40 cc.
of water, add to the solution 50 cc. of ammonia water and,
as soon as the precipitate has settled, filter. The precipitate
must have a pure white color, and the filtrate should be
colorless.
Lead Carbonate and Substances Insoluble in Water. — The
solution of 5 gm. of lead acetate in 50 cc. of water should be
clear, or only very slightly opalescent.
Chlorides. — The 1:30 aqueous solution acidified with nitric
acid should show no change with silver nitrate solution.
Nitrates. — The solution of 1 gm. of lead acetate in 30 cc.
of water, which has been colored a light blue by the addition
of 1 drop of indigo solution, should not lose its color on
the addition of 15 cc. of concentrated sulphuric acid.
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LEAD CHROMATE
PbCrO4. Mol. Wt. 323.
A yellowish-brown powder, or brown lumps, insoluble in
water and ammonia water; but almost completely soluble
in solutions of the fixed alkali hydroxides, and, with decomposition, almost wholly soluble also in concentrated nitric
acid.
TESTS OF PURITY
Substances Soluble in Water. — Shake 5 gm. of lead chromate in fine powder with 50 cc. of warm water (at about
50°C.) for five minutes, then filter, evaporate the filtrate, and
ignite the residue. The weight of the latter should not
exceed 0.001 gm.
Organic Substances. — Lead chromate should evolve no
carbon dioxide on ignition.
Lead chromate which is to be used in the elementary
analysis of organic compounds should first be gently ignited
in a current of oxygen, as according to C. H. L. Ritthausen.
[J. prakt. Chem., N. F., 25, 141 (1882); J. Chem. Soc, 42,
898 (1882)] when ignited in air, it retains carbon, which can
only be burned off by ignition in a current of oxygen.
LEAD

OXIDE,

(LEAD SUPER-,

DI-,

BROWN
OR PEROXIDE)

PbO,. Mol. Wt. 238.9.
I
LEAD OXIDE BROWN, FREE FROM MANGANESE
A dark-brown, amorphous powder, insoluble in water.
The preparation contains 97.5 to 99 per cent of PbO 2 .
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TESTS OF PURITY
Chlorides. — Boil 5 gm. of lead peroxide with 60 cc. of
water and 5 cc. of nitric acid, filter, and to 30 cc. of the filtrate
add silver nitrate solution. At most a slight opalescent
turbidity should appear.
Sulphates. — Digest 5 gm. of lead peroxide with 30 cc. of
a cold saturated aqueous solution of sodium bicarbonate for
three or four hours, shaking frequently. Then filter, acidulate
the filtrate with hydrochloric acid, boil the solution for ten
minutes, and add 2 cc. of barium chloride solution. No
precipitate of barium sulphate should form on standing
twelve hours.
Substances Soluble in Water (Lead Nitrate, etc.).—Boil
2 gm. of lead peroxide with 60 cc. of water, and filter; 40 cc.
of the filtrate should not leave a weighable residue upon
evaporation and ignition.
Calcium and Alkalies. — Dissolve 2 gm. of lead peroxide
in 25 cc. of hydrochloric acid. Dilute the liquid with 200 cc.
of water, boil ten minutes to expel the chlorine, and supersaturate with hydrogen sulphide gas. Filter off the precipitate, evaporate the filtrate, ignite and weigh the residue.
The weight should not exceed 0.002 gm.
Manganese. — H e a t 5 gm. of lead peroxide with 10 cc. of
concentrated sulphuric acid until completely decomposed.
When cold, mix the mass with 20 cc. of water and add 0.5
gm. of lead peroxide. On now wanning again, the liquid
should not acquire a red color.
Quantitative Determination. — Gently heat 1 gm. of lead
peroxide in a porcelain dish of about 300 cc. capacity with
30 cc. of nitric acid; then add, while stirring, 30 cc. of seminormal oxalic acid solution, and heat to 60°.C. The lead
peroxide must be completely dissolved by this treatment,
and the solution should be clear and colorless. Now heat
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the solution to the boiling point, and allow semi-normal
potassium permanganate solution to run into it until the
red color imparted by 1 drop of the permanganate solution
no longer completely disappears within half a minute. 13.5
to 13.7 cc. of the semi-normal potassium permanganate solution should be required.
1 cc. of semi-normal H2C2O4 = 0.05973 gm. of PbO 2; log.
77619.
II
LEAD OXIDE BROWN, FOR DENNSTEDT'S ULTIMATE
ANALYSIS
A dark-brown, amorphous powder, insoluble in water, used
for ultimate organic analysis according to Dennstedt.*
TESTS OF PURITY
Chlorides; Calcium and Alkalies. — The tests are to be
carried out as detailed under lead peroxide free from manganese.
Sulphates. — Digest 25 gm. of lead peroxide with 50 cc. of
a cold saturated aqueous solution of sodium bicarbonate for
three to four hours, shaking frequently. Then filter, acidulate
the filtrate with hydrochloric acid, boil the solution for ten
minutes, and add 2 cc. of barium chloride solution. No
precipitate of barium sulphate should form on standing
twelve hours.
Nitrates. — Boil 1 gm. of lead peroxide with a mixture of
5 cc. of dilute acetic acid and 10 cc. of water, filter, and
color the filtrate blue by adding 1 drop of a 1:1000 indigo
solution. The blue color should not disappear on the addition of 10 cc. of concentrated sulphuric acid.
* Literature: M. Dennstedt, Ztschr. anal. Chem., 41, 525 (1902); J.
Chem. Soc, 84, ll, 103 (1903); Also: Anleitung zur vereinfachten Elementaranalyse, von Prof. Dr. M. Dennstedt, 1903. Published by O.
Meissner, Hamburg.

CHEMICAL REAGENTS

129

Carbonates. — On pouring nitric acid over 5 gm. of lead
peroxide, no evolution of gas should be seen, even when
observed through a magnifying glass.
Quantitative Determination. — This is to be carried out as
detailed under Lead Peroxide Free From Manganese.
LEAD OXIDE YELLOW
(LITHARGE)

PbO. Mol. Wt. 222.9.
A yellow or reddish-yellow powder, almost insoluble in
water (1:12000), but soluble in nitric acid, acetic acid, and
potassium hydroxide solution.
TESTS OF PURITY
Substances Insoluble in Acetic Acid. — To 2 gm. of lead
oxide mixed with 5 cc. of water add 10 cc. of dilute acetic
acid. No evolution of gas should take place. Now boil the
liquid for several minutes, filter when cold, wash the undissolved residue, dry at 100° C.; and weigh. The weight should
not exceed 0.005 gm.
Carbonates. — 5 gm. of lead oxide, when heated even to
the melting-point, should not lose more than 0.005 gm. in
weight.
Copper and Alumina. — Dissolve 2 gm. of lead oxide in
10 cc. of nitric acid and 5 cc. of water with the aid of heat.
Add to the clear solution 15 cc. of 16 per cent sulphuric acid,
and filter off the resulting precipitate after it has settled.
On adding to the filtrate an excess of ammonia water, the
liquid should not acquire a blue color, nor should a precipitate
form.
Nitrates and Nitrites. — Mix 1 gm. of lead oxide with 5 cc.
of water, and dissolve with the aid of 5 cc. of dilute acetic
acid. The blue color produced by adding 1 drop of indigo
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solution should not disappear on the addition of 10 cc. of
concentrated sulphuric acid.
Chlorides. — The solution of 1 gm. of lead oxide in 5 cc. of
nitric acid diluted with 20 cc. of water should not be affected
by silver nitrate solution.
Earths, Gypsum, and Alkalies. — Dissolve 1 gm. of lead
oxide in 10 cc. of diluted acetic acid, add 100 cc. of water,
and supersaturate with hydrogen sulphide gas. Filter off
the precipitate, evaporate the filtrate, ignite the residue, and
weigh. The weight should not exceed 0.003 gm.
LEAD SUBACETATE SOLUTION
A clear, colorless, liquid, of specific gravity 1.235 to 1.240.
Lead subacetate solution is alkaline to litmus paper, but
does not redden phenolphthalein.
TEST OF PURITY
Copper and Iron. — On acidifying 10 cc. of lead subacetate
solution with 2 cc. of dilute acetic acid, and adding potassium
ferrocyanide solution, a precipitate forms which should have
a pure white color.
LIME, CHLORINATED
White cubes with chlorine-like odor, and liberating chlorine
on the addition of hydrochloric acid. 100 parts treated with
hydrochloric acid should afford at least 25 parts of Cl.
Specially prepared in cube form for the generation of chlorine
in the laboratory.
TEST OF PURITY
The value of this preparation depends entirely upon its
active chlorine.
Quantitative Determination of Active Chlorine. — Mix 0.5
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gm. of the powdered cubes with a solution of 3 gm. of potassium iodide in fi() cc. of water, and add 5 cc. of hydrochloric
acid. Titrate the liberated iodine with dccinormal sodium
thiosulphate solution, of which at least 35.2 cc. should be
required.
1 cc. of dccinormal Na2S2O3 - 0.003545 gin. of Cl; log. 54962.
LIME WATER
(SOLUTION- OF CAT/HUM HYDROXIDE)

A clear, colorless liquid having a strongly alkaline reaction.
TKST OF STRENGTH
Titrate 100 cc. of lime water with normal hydrochloric
acid, using methyl orange as the indicator. Not less than
4 c c , nor more than 4.5 c c , of the normal hydrochloric acid
should be required to produce the red end-point.
1 cc. of normal HOI - 0.03705 gm. of Ca(OH) a , log. 56S79.
LITMUS
A specially purified dye obtained from various species of
lichens. I t occurs in the form of friable lumps consisting
chiefly of erythrolitmin and azolitmin.
A large number of formulas have been given for the preparation of litmus tincture, of whitih several are described by
(Jlaser in his "Indikatoren der Azidimetrie und Alkalimetries
A very sensitive litmus tincture may be prepared as follows:
Dissolve 1 gm. of litmus in 100 cc. of hot water, and add,
drop by drop, dilute sulphuric acid until the liquid acquires
a red color. Then boil for ten minutes in order to expel
completely the carbon dioxide. Should the red color pass
into blue during the boiling, the color is restored by again
adding dilute sulphuric acid. Now add baryta water, drop
by drop, until a violet color develops, set aside to deposit,
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and filter. Preserve the litmus tincture in bottles not completely filled, and simply cover with a loose cap, or stopper
with a plug of cotton to keep o u t the dust.
TEST OF SENSITIVENESS
Add 0.2 cc. of litmus tincture t o 100 cc. of distilled water,
and boil for some time in a platinum dish to free it from
carbon dioxide. The violet color of the liquid so obtained
must change to red on the addition of 0.05 cc. of decinormal
hydrochloric acid; or must pass into a pure blue color on
the addition of 0.05 cc. of decinormal potassium hydroxide.
MAGNESIUM CARBONATE
MgCO3. Mol. Wt. 84.36.
White, light pieces, easily reduced to powder; or white,
bulky powder. Almost insoluble in water, it yet imparts to
it a slight alkaline reaction.
TESTS OF PURITY
Substances Soluble in Water. — Suspend 5 gm. of powdered
magnesium carbonate in 50 cc. of water, heat to boiling, and
filter while hot. Evaporate 20 cc. of the filtrate, and weigh
the residue, which should not exceed 0.006 gm.
Substances Insoluble in Hydrochloric Acid. — 1 gm. of the
carbonate should entirely dissolve in 10 cc. of hydrochloric
acid with 10 cc. of water, and yield a colorless solution.
Chlorides. — Dissolve 1 gm. of magnesium carbonate in
5 cc. of nitric acid and 15 cc. of water; on adding silver
nitrate solution, not more than a slight opalescent turbidity
should develop.
Sulphates. — On adding barium chloride solution to the
solution of 1 gm. of magnesium cabornate in 5 cc. of hydrochloric acid and 15 cc. of water, n o change should occur.
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Barium. — The solution of 1 gm. of magnesium carbonate
in 5 eo. of hydrochloric acid and 15 cc. of water should not
be rendered turbid on the addition of dilute sulphuric acid.
Calcium and Alumina. — Dissolve 1 gm. of magnesium
carbonate in 30 cc. of acetic acid (sp. gr. 1.041) and 30 cc.
of water. Boil, add 20 cc. of ammonia water and some
ammonium oxalatc solution. The liquid should not become
turbid within five minutes.
Heavy Metals. -The solution of 1. gm. of magnesium carbonate in 20 cc. of acetic acid (sp. gr. 1.041) and 30 cc. of
water should bo clear, and should show no change with
hydrogen sulphide water.
Iron. --The solution of 1. gm. of magnesium carbonate in
5 cc.. of hydrochloric acid and 15 cc. of water should not
immediately acquire a blue color on the addition of 0.5 cc. of
potassium ferrocyanide solution.
MAGNESIUM CHLORIDE
M«C-la I «Ha(). Mol. Wt. 203.35.
White, deliquescent crystals, soluble in about 0.G part of
cold, or in 0.3 part- of hot, water, and in 5 parts of 85 per
cent alcohol. The aqueous solution is neutral to litmus
paper.
TNSTS OK PURITY
Substances Insoluble in Alcohol. — 2 gm. of magnesium
chloride should completely dissolve in 10 cc. of 85 per cent
alcohol, and yield a clear solution.
Sulphates.- The solution of 1 gm. of magnesium chloride
in 20 cc. of water, slightly acidulated with hydrochloric acid,
should not become turbid on the addition of barium chloride
•solution.
Phosphates and Arsenates. — Dissolve 3 gm. of magnesium
chloride and 6 gm. of ammonium chloride in 24 cc. of water,
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and add 12 cc. of ammonia water. No turbidity or precipitate should form on standing twelve hours.
Ammonium Salts. — On heating 3 gm. of magnesium chloride with 10 cc. of sodium hydroxide solution (sp. gr. UJ),
no vapors of ammonia should be evolved (to bo ascertained
by moistened litmus paper).
Barium. — The solution of 1 gm. of magnesium chloride in
20 cc. of water should afford no reaction on the addition of
dilute sulphuric acid.
Heavy Metals and Calcium.
(a) The solution of 1 gm. of magnesium chloride in 20 cc.
of water must not be affected by hydrogen sulphide
water.
(6) Dissolve 1 gm. of magnesium chloride in 20 cc. of
water, and add 1 gm. of ammonium chloride and
5 cc. of ammonia water; no change should occur on
the further addition of ammonium oxalate solution,
nor with a few drops of ammonium sulphide solution.
MAGNESIUM

OXIDE

(MAGNESIA)

MgO. Mol. Wt. 40.36.
I
MAGNESIUM OXIDE
A white, light, fine powder, almost insoluble in water.
TESTS OF PURITY
Substances Soluble in Water. — Heat 0.5 gm. of magnesium
oxide with 20 cc. of water to boiling, allow to cool, and
filter off 10 cc. of the supernatant liquid. The filtrate should
have at most a slight alkaline reaction, and on evaporation
should not yield a residue weighing more than 0.002 gm.
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Substances Insoluble in Hydrochloric Acid. — 1 gin. of
magnesium oxide should completely dissolve in 10 cc. of
hydrochloric acid and 10 cc. of water, yielding a clear solution.
Sulphates.
The solution of 0.5 gm. of magnesium oxide
in 10 cc. of acetic acid (sp. gr. 1.041) should not be immediately rendered turbid on the addition of barium nitrate
solution.
Chlorides. • The solution of 0.5 gm. of magnesium oxide
in 10 cc. of nitric acid and 10 cc. of water should not become more than slightly opalescent on the addition of silver
nitrate solution.
Carbonates. * Heat 0.5 gm. of magnesium oxide with 10 cc.
of water, and pour this mixture into 10 cc. of dilute acetic
acid. Solution should take place without any effervescence;
only a few individual gas bubbles may occur.
Barium. ••-"•The solution of 1 gm. of magnesium oxide in
10 cc. of hydrochloric acid and 10 cc. of water should not be
rendered turbid on the addition of dilute sulphuric acid.
Calcium.
On shaking 1 gm. of magnesium oxide with
20 ec. of water and filtering, the filtrate, on the addition of
ammonium oxalate solution, should not exhibit more than a
slight opalcseenee within five minutes.
Heavy Metals. - The solution of 1 gm. of magnesium oxide
in 20 ee, of acetic acid (sp. gr. 1.041), should not be affected
by hydrogen sulphide water.
Iron. ---The solution of 1 gm. of magnesium oxide in 10 cc.
of hydrochloric acid and 10 cc. of water should not immediately acquire a blue color on the addition of 0.5 cc. of
potassium ferroeyanide solution.
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II
MAGNESIUM OXIDE, FREE FROM SULPHATES
TESTS OF PURITY

The tests as given for Magnesium Oxide should bo nuule
upon this article, and in addition the following one:
Sulphates. — Dissolve 3 gin. of magnesium oxide in 20
cc. of hydrochloric acid, dilute the solution to about 100 ec. t
heat to boiling, and add barium chloride solution.
No precipitate of barium sulphate should form within twelve houiu
MAGNESIUM SULPHATE
MgSO.t + 7H2O. Mol. Wt. 240.53.
Clear, colorless, prismatic crystals, only very .slightly efflorescent in air. Soluble in 1 part of cold, and in Q.U part of
boiling, water, but insoluble in alcohol. The aqueous solution
is neutral to litmus paper.
TESTS OF PURITY
Chlorides. — Dissolve 1 gm. of magnesium sulphate in
20 cc. of water, and add 1 cc. of nitric acid; the solution
should not be affected by silver nitrate solution.
Phosphates, Arsenates, and Heavy Metals. —- The test s are
to be carried out as detailed under Magnesium Chloride.
Iron. —20 cc. of the 1:20 aqueous solution, slightly neidified with nitric acid and boiled, should not show a red color
on the addition of potassium sulphocyanate solution.
Arsenic.— A mixture of 1 gm. of powdered magnesium
sulphate and 3 cc. of stannous chloride solution should not
acquire a dark color on standing one hour.
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MAGNESIUM AND AMMONIUM CHLORIDE
MtfV NII4CU I Ml,O. Mol. Wt. 2JW.87.
Rhombic crystals, or white crystalline powder, easily
soluble in water. Its principal use is in the preparation of
magnesia mixture for the determination of phosphoric acid.
TftSTS OK PUIUTY
Sulphates; Heavy Metals; Calcium and Barium. — The tests
are to be made as detailed under Magnesium Chloride.
Phosphates and Arsenates. - Dissolve 5 gm. of magnesium
and ammonium chloride in 10 cc. of water, and add 5 cc. of
ammonia water. No turbidity or precipitate should form
within twelve hours.
MANGANESE CHLORIDE
(MANCJANOUH

MnC.la \ «ina<>. Mol. Wt.
Reddish, hygroscopic crystals, easily soluble in
(about 1:1), and also soluble in alcohol.

water

TKHTS OF PURITY
Sulphates.
Dissolves 1 gm. of manganous chloride in 10 cc.
<»f water, add 0.25 cc. of hydrochloric acid, and some barium
chloride solution. No change should be noticeable.
Chlorine. --The solution of I gm. of manganous chloride
in *l() cc. of water and 5 cc. of Hi per cent sulphuric acid
should not he immediately rendered blue by zinc iodideslarch solution.
Calcium.
20 cc. of the 1:20 aqueous solution should
not be1 immediately rendered turbid on the addition of 2 cc.
of ammonium oxalate Holution.*
* On allowing thin mixture to niand for Home tirno, manganous oxalate
in tho form of ticicular
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Iron, other Foreign Metals; Salts of Magnesium and the
Alkalies. —
(a) Dissolve 1 gm. of manganous chloride in 15 cc. of
water, add 1 cc. of hydrochloric acid, 3 cc. of chlorine water, and heat to boiling. The solution, when
cold, should not acquire a red color on the addition
of potassium sulphocyanate solution, nor should any
change appear on the addition of an excess of
hydrogen sulphide water.
(6) Precipitate the manganese from a solution of 3 gm.
of manganous chloride in 50 cc. of water by adding
ammonium carbonate solution (5 gm. of ammonium
carbonate in 50 cc. of water). Filter, evaporate
the filtrate, and ignite the residue. It should not
weigh more than 0.001 gm.
Zinc. — Dissolve 1 gm. of manganous chloride and 1 gm.
of sodium acetate in 10 cc. of water, and add a few drops of
acetic acid and hydrogen sulphide water. No white precipitate soluble in hydrochloric acid should form.
MANGANESE DIOXIDE
(MANGANESE P E R - OR SUPER-OXIDE; PYROLUSITE)

MnO2. Mol. Wt. 87.0.
Grayish-black to steel-blue, brittle, or fibrous pieces producing a black, or grayish-black, streak. The preparation
contains about 90 per cent of MnO2.
TEST OF PURITY
Quantitative Determination. — Weigh off 1.0875 gm. of
the manganese dioxide, previously very finely powdered
and dried to constant weight at 100° C. Place in a flask
provided with a Bunsen rubber valve, and add75cc. (3 pipettefuls of 25 cc. each) of a solution of 100 gm. of pure, crystal-
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lized ferrous sulphate and 100 cc. of pure, concentrated
sulphuric acid in .1000 parts of water.* Close the flask with
the stopper bearing the liunsen valve, and heat until the
manganese dioxide is completely decomposed, leaving no
dark-colored residue. Then cool, making sure the valve is
closed as indicated by the collapsing of the rubber tubing.
When cold, dilute with 200 cc. of water, and titrate with
semi-normal potassium permanganate until the faint red color
no longer disappears, but persists for half a minute (further
deeolorization is neglected). From the quantity of permanganate corresponding by calculation to the 75 cc. of ferrous
sulphate solution is now deducted the quantity of permanganate actually used. Each cubic centimeter of the
difference represents 0.02175 gm., or 2 per cent, of MnO2.
MANGANESE SULPHATE
(MANCJANOUH SULPHATE)

MnSO* I 4IIaO. Mol. Wt. 223.12.
Pale-red, monoclinic crystals, soluble in 0.8 part of water,
and insoluble in alcohol. The aqueous solution is neutral to
litmus paper.
TESTS OF PURITY
Chlorides. - - The solution of 1 gm. of manganese sulphate
in 20 cc. of water should not be rendered more than slightly
opalescent on the addition of 1 cc. of nitric acid, followed
by silver nitrate solution.
Iron, Zinc, and other Foreign Metals; Salts of Magnesium
and the Alkalies. — The testa are carried out as detailed
under Manganese Chloride.
Calcium. — The solution of 1 gm. of manganese sulphate
* Thin ferrous sulphate solution is standardised against semi-normal
potassium permanganate solution on tho same day, uning the same pipette.
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in 20 cc. of water should be perfectly clear, and should afford
no immediate reaction on the addition of 2 cc. of ammonium
oxalate solution.*
MERCURY
Hg. Atomic Wt. 200.
A liquid metal with a silvery surface; completely volatilized by heat, without leaving a residue.
TESTS OF PURITY
Foreign Metals. —
(a) On heating 20 gm. of mercury in a porcelain dish under
a good draft, no weighable residue should remain.
(6) On boiling 5 gm. of mercury with 5 cc. of water and
4.5 gm. of sodium thiosulphate for about one minute,
in a test-tube, the mercury must not lose its luster,
and should acquire at most only a slight yellowish
tinge.
MERCURY BICHLORIDE
(MERCURIC CHLORIDE; CORROSIVE SUBLIMATE)

HgClo. Mol. Wt. 270.9.
White, translucent, prismatic crystals. Mercuric chloride
is soluble in 16 parts of cold, and in 3 parts of boiling, water;
in 3 parts of alcohol and in 12 to 14 parts of ether. The
aqueous solution is acid to litmus paper.
TESTS OF PURITY
Foreign Matter not Precipitated by Hydrogen Sulphide. —
Dissolve 5 gm. of mercuric chloride in 100 cc. of water, add
5 cc. of hydrochloric acid, and pass into the solution hydrogen
sulphide gas until the mercury has been completely precipitated. Then filter, and evaporate the colorless filtrate to
* See note under Manganese Chloride.
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dryness on the water-bath. No weighable residue should
remain.
Arsenic. — Shake the mercury sulphide obtained in above
test with a mixture of 5 cc. of ammonia water and 45 cc. of
water, filter, and acidulate the filtrate with hydrochloric
acid. Neither a yellow color nor a yellow precipitate should
appear.
Mercurous Chloride and other Substances Insoluble in
Ether. — 1 gm. of powdered mercuric chloride should be
completely soluble in 25 cc. of ether.
MERCURY NITRATE
(MERCUROUS NITRATE)

HgNO3 + H2O. Mol. Wt. 280.05.
Colorless, monoclinic tables or prisms, soluble in about 2
parts of warm water, affording a solution with an acid reaction. On the addition of much water the solution is decomposed with the separation of a light-yellow precipitate.
Solution is best effected by means of water acidified with
nitric acid.
TESTS OF PURITY
Non-volatile Matter. — On igniting 2 gm. of mercurous
nitrate, no weighable residue should remain.
Mercuric Salts. — Dissolve 1 gm. of mercurous nitrate in
5 cc. of water with 3 to 5 drops of nitric acid. Dilute the
solution with 15 cc. of water, add an excess of hydrochloric
acid, filter, and add hydrogen sulphide water to the filtrate.
More than traces of a precipitate should not be visible.
MERCURY OXIDE, RED AND YELLOW
(MERCURIC OXIDE)

HgO. Mol. Wt. 216.
A heavy, reddish-yellow or yellow powder, easily soluble
in dilute hydrochloric or nitric acid, giving a clear solution.
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Non-volatile Matter. — On igniting 2 gm. of mercuric oxide,
no weighable residue should remain.
Chlorides. — The solution of 1 gm. of mercuric oxide in
5 cc. of nitric acid and 15 cc. of water should not be rendered
more than slightly opalescent on adding silver nitrate solution.
Sulphates. — The solution of 1 gm. of mercuric oxide in
5 cc. of nitric acid and 15 cc. of water should show no change
on the addition of barium nitrate solution.
Nitrates. — Dissolve 1 gm. of mercuric oxide in 2 cc. of
water and 2 cc. of sulphuric acid, and overlay this mixture
with 1 cc. of ferrous sulphate solution. No colored zone
should form even on long standing.
MERCURY AND POTASSIUM IODIDE
(MERCURIC POTASSIUM IODIDE)

HgI2.2KI. Mol. Wt. 785.6.
Sulphur-yellow, crystalline pieces, deliquescent in moist air.
TEST OF PURITY
Solubility. — 5 gm. of mercuric potassium iodide should
completely dissolve in 10 cc. of water, and yield a clear
solution which should remain clear even after adding 80 cc.
of water.
METAPHENYLENEDIAMINE HYDROCHLORIDE
(METADIAMINOBENZENE HYDROCHLORIDE)

eaH4(NH2)2-2HCL Mol. Wt. 181.06.
A white, or slightly reddish-white, crystalline powder, easily
soluble in water. Metaphenylenediamine hydrochloride is
used as a reagent in the form of a 1:200 solution. Should
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this solution have a color, it is to be decolorized before use
by heating with previously ignited animal charcoal
METHYL ORANGE
(HOMUM SALT OF PAUAIHMimiYIAMlITOAZOBENZENEStTLraoNic

ACID)

(01 Ia)B • N • OflI U • N: N • C0H4 • SOaNa. Mol. Wt. 327.24
An orange-yellow powder, easily soluble in water. As an
indicator, a solution of 0.1 gin. in 100 cc. of water is used.
TEST OF SENSITIVENESS
To 100 cc. of distilled water in a Jena flask add 1 drop of
the above methyl orange solution. On adding to this solution one drop of decinormal hydrochloric acid7 the lightyellow color of the water should change to a red, and on
the further addition of one drop of decinormal potassium
hydroxide the original color should be restored.
MIXTURE, KASSNER'S
This is a mixture of barium dioxide and potassium ferrioyanide, used for generating oxygen. The constituents of
the mixture are kept stored in separate containers.
NITROBENZALDEHYDE, ORTHO
(MMNOaXUIO. Mol. Wt. 151.07.
Light-yellow needles, melting between 45 and 46° C , and
easily soluble in alcohol and in ether.
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FOR THE GRAVIMETRIC DETERMINATION OF
NITRIC ACID
(1.4

DIPHENYL-3.5

ENDANILODIHYDROTRIAZOL)

G20H10N4. Mol. Wt. 312.28.
Shining, yellow leaflets, or amorphous powder, melting at
189° C. with decomposition. I t is soluble in alcohol, chloroform, acetone, and ethyl acetate, difficultly soluble in ether,
and insoluble in water. In alcohol, the substance undergoes
partial decomposition, indicated by the red color of the
solution. Nitron is used as a reagent in the form of a 10
per cent solution in 5 per cent acetic acid, according to the
method of M. Busch.
TEST OF PURITY
1 gm. of nitron should easily and almost completely dissolve
in 10 cc. of 5 per cent acetic acid.
NOTE. — Literature: M. Busch, " Gravimetrische Bestimmung der
Salpetersaiire," Ber., 38, SGI (1905); J. Chem. Soc, 88, II, 282 (1005).
A. Gutbier, Ztschr. angew. Chem., 18, 494 (1905); J. Chem. Soc, 88, 11^
418 (1905).
NITROPHENOL, ORTHO
C0H4OH.NCX2. Mol. Wt. 139.08.
Sulphur-yellow needles or prisms, melting at 44 to 45° C ,
easily soluble in alcohol and in ether, freely soluble in hot
water, and but slightly soluble in cold water.
NITROPHENOL, PARA
CCH4OH • NO2. Mol. Wt. 139.08.
Colorless needles or monoclinic prisms, melting at 112° C.
and easily soluble in alcohol; to some extent also in water.
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NITROSOBETANAPHTHOL
CioH0(NO)(OH). Mol. Wt. 173.10.
Orange-brown crystals, melting at 109.5° C , insoluble in
cold water, very difficultly soluble in boiling water, and
very easily soluble in ether, benzene, and hot alcohol. I t is
used principally for the qualitative and quantitative separation of nickel and cobalt.
PALLADIUM
Pd. Atomic Wt. 106.5
Palladium occurs in the form of foil and wire which in
appearance greatly resemble platinum; also in the form of
palladium-sponge, a gray spongy mass, and as palladium
black. The compact metal is soluble in nitrohydrochloric
acid. Palladium sponge is soluble also in hydrochloric acid
in the presence of air.
TESTS OF PURITY
Differentiation Between Palladium Foil and Platinum Foil.
—On placing 1 drop of an alcoholic solution of iodine on palladium foil, and allowing it to evaporate spontaneously in the
air, a black spot will be formed on the palladium which will
disappear on heating the foil to redness. On platinum foil
similarly treated, no spot is formed.
Copper and Iron. — Dissolve the palladium in nitrohydrochloric acid, and evaporate the excess of acid on the waterbath. Dissolve the residue in water, and add ammonia water
until the flesh-colored precipitate of ammonium palladous
chloride first formed redissolves. Then pass into the solution gaseous hydrochloric acid, whereby the palladium is
precipitated as yellow palladosamine chloride, while iron and
copper remain in solution. The precipitate is filtered off,
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and the filtrate treated with ammonia water in excess.
coloration or precipitate should ensue.

No

NOTE. — Regarding the quantitative determination of palladium, see
Fresenius, Anleitung zur quantitativen chemischen Analyse, 6 ed., 1,
348, 481; Fresenius-Cohn, Quantitative Chemical Analysis, 1, 389.
PALLADIUM CHLORIDE
(PALLADOUS CHLORIDE)

PdCl2. Mol. Wt. 177.4.
Dark-brown, deliquescent mass, easily soluble in water.
Regarding the quantitative determination see the note under
Palladium.
PALLADIUM NITRATE
(PALLADOUS NITRATE)

Pd(NO3)2. Mol. Wt. 230.58.
A brown, deliquescent salt, yielding a turbid solution with
water, due to the almost invariable presence of some basic
salt. Regarding the quantitative determination, see the note
under Palladium.
PALLADIUM AND SODIUM CHLORIDE
(SODIUM PALLADOUS CHLORIDE)

PdCl2-2NaCl. Mol, Wt. 294.4.
A red, deliquescent salt, soluble in water and in alcohol.
Regarding the quantitative determination, see the note under
Palladium.
PHENACETOLIN
A brown dye, soluble in alcohol. Phenacetolin is a product
resulting from the action of concentrated sulphuric acid on
glacial acetic acid and phenol. The indicator solution is
prepared by digesting 1 gm. of phenacetolin with warm
alcohol, then diluting to 100 c c , and filtering.
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TEST OF SENSITIVENESS
Add 2 drops of the indicator solution to 100 cc. of distilled
water. On the addition of 0.05 cc. of decinormal potassium
carbonate, the light-brown color of the water should pass
into pink; on the further addition of 0.05 cc. of decinormal
hydrochloric acid, the color should change to a golden yellow.
PHENOLPHTHALEIN
C20Hi4O4. Mol. Wt. 318.11.
A white or yellowish-white powder, easily soluble in
alcohol, and melting between 250 and 253° C. Phenolphthalein is used as an indicator in the form of a solution of
1 gm. in 100 cc. of neutral 95 per cent alcohol.
TESTS OF PURITY
Non-volatile Matter. — 0.5 gm. of phenolphthalein when
ignited on platinum foil should yield no weighable residue.
Solubility in Alcohol. — 1 gin. of phenolphthalein should
give a clear solution with 10 cc. of 95 per cent alcohol. The
1:100 alcoholic solution should be colorless.
Sensitiveness. — To 250 cc. of water, which has been wellboiled and then cooled, add 3 to 5 drops of phenolphthalein
solution; the solution should not require more than 0.05 cc.
of decinormal potassium hydroxide to effect a change from
colorless to violet (not red).
Fluorane. — 0.5 gm. of phenolphthalein should completely
dissolve in a mixture of 1 cc. of sodium hydroxide solution
(sp. gr. 1.168) and 50 cc. of water.
PHENYLHYDRAZINE
CoH6 • NH • NH2. Mol. Wt. 108.14.
Colorless or slightly yellowish, highly refractive liquid,
boiling at 233° C , and solidifying when cold with the for-
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mation of monoclinic plates, melting at 23° C. Phenylhydrazine is but slightly soluble in cold water, but is more
readily soluble in hot water, and is easily soluble in alcohol
and in ether.
TEST OF PURITY
Solubility. — 2 cc. of phenylhydrazine, when shaken with
20 cc. of 2 per cent acetic acid, should afford a clear solution.
PHLOROGLUCIN
C6H3(OH)3 + 2H2O. Mol. Wt. 162.08.
A white, or slightly yellowish, crystalline powder, which
loses its water of crystallization at 100° C , and which, on
being rapidly heated, melts at 217 to 219° C , but which,
when slowly heated, melts at a much lower temperature
(200 to 209° C ) . Phloroglucin is easily soluble in water,
alcohol, and ether.
TEST OF PURITY
Diresorcin. — Warm a few milligrams of phloroglucin
with 1 cc. of concentrated sulphuric acid and 1 to 2 cc. of
acetic anhydride for five to ten minutes in a boiling waterbath. No blue color should develop.
PLATINUM
Pt. Atomic Wt. 194.8.
Platinum occurs in compact form as foil or wire, and in a
state of very fine subdivision as platinum sponge and platinum black. Compact platinum has a silver-white color;
platinum sponge is a grayish, spongy mass, while platinum
black is a black powder.
TESTS OF PURITY
Foreign Metals. — Dissolve 1 gm. of the metal in nitrohydrochloric acid, evaporate the solution to dryness on the
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water-bath, and convert the residual platinum chloride into
platinum sponge by strongly igniting. On now treating the
sponge with nitric acid and filtering, the filtrate should not
leave more than traces of residue on being evaporated.
Silver. — Dissolve platinum in nitrohydrochloric acid, evaporate the solution to dryness on the water-bath, and dissolve
the residue in water. No white residue should remain.
NOTE. — Regarding the further testing of platinum for slight impurities, see the paper by F. Mylius and P. Foerster: "Uber die Herstellung
und Beurteilung von reinem Platin," Ber., 25, 665 (1892); J. Chem. Soc,
62, 789 (1892).
PLATINUM CHLORIDE
(PLATINIC CHLORIDE; CHLORPLATINIC ACID)

HsPtClo + 6H*O. Mol. Wt. 517.61.
A brownish-red, crystalline, very hygroscopic, saline mass,
soluble in water, alcohol, and ether, with yellow color. The
aqueous solution is acid to litmus paper.
TESTS OF PURITY
Solubility in Absolute Alcohol. — 1 gm. of platinum chloride
should dissolve completely in 10 cc. of absolute alcohol,
yielding a clear solution. Platinic chloride should also afford
a clear, pure yellow solution with water; any red or darkbrown tinge would indicate the presence of platinous chloride
or iridium.
Metals Soluble in Nitric Acid. — Strongly ignite 2 gm. of
platinic chloride. A residue of platinum sponge weighing
0.752 gm. should be obtained. Digest this residue with
dilute nitric acid (5 cc. of nitric acid and 20 cc. of water)
on the water-bath for fifteen minutes, then filter, evaporate
the filtrate on the water-bath, and ignite the residue so
obtained. The weight of the latter should not exceed 0.005
gm.
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Sulphates. — The solution of 1 gm. of platinic chloride in
20 cc. of water should give no precipitate of barium sulphate
on adding barium chloride solution, and setting aside three
hours.
Nitrates. — On mixing 2 cc. of the 1:10 solution with
2 cc. of concentrated sulphuric acid, and overlaying this
mixture with 2 cc. of ferrous sulphate solution, no brownishred zone should develop at the contact-surfaces of the two
liquids, even on long standing.
Barium Salts. — The 1:20 solution of platinic chloride
should afford no precipitate of barium sulphate on adding a
few drops of sulphuric acid, and allowing to stand three
hours.
POTASSIUM ACETATE SOLUTION
A clear, colorless liquid, neutral, or at most slightly acid to
phenolphthalein; specific gravity 1.176 to 1.18. 100 parts
contain about 33 parts of potassium acetate.
TESTS OF PURITY
Chlorides. — Dilute 5 cc. of potassium acetate solution with
20 cc. of water, and add 5 cc. of nitric acid followed by silver
nitrate solution. At most a slight opalescent turbidity
should develop.
Sulphates. — Dilute 10 cc. of potassium acetate solution
with 10 cc. of water, acidify with hydrochloric acid and add
barium chloride solution. No change should appear.
Heavy Metals. —
(a) 15 cc. of potassium acetate solution diluted with 15 cc.
of water should not become colored on the addition
of hydrogen sulphide water; nor should a precipitate
form.
(b) On diluting 5 cc. .of potassium acetate solution with
20 cc. of water and adding 1 cc. of hydrochloric
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acid, the solution should not acquire a red color
with potassium sulphocyanate solution.
Calcium.
-Dilute 10 cc. of potassium acetate solution
with 10 cc. of water, and add ammonium oxalate solution.
No precipitate of calcium oxalate should form on standing
three hours.
POTASSIUM ANTIMONATE
(POTASSIUM ACID PYROANTIMONATE *)

K,.H,ttb,t()7 \ 411,0. Mol. Wt. 504.78.
A white, granular, crystalline powder, difficultly soluble
in cold water (1:250), and more readily soluble in boiling
water (1:1)0).
TKSTS OK PURITY
The aqueous solution of 1 gin. of potassium antimonate in
100 cc. of boiling water should be neutral to litmus paper.
On adding I gm, of potassium chloride, dissolved in 10 cc.
of water, to 20 cc. of the 1: 100 aqueous solution, no precipitate should form within fifteen minutes.
To 20 cc. of the 1:100 aqueous solution add 1 gm. of
ammonium chloride dissolved in 10 cc. of water containing
2 or •"{ drops of ammonia water. No precipitate should form
within fifteen m i n u t e s t
POTASSIUM BICARBONATE
KM( !<);,. Mol. Wt. 100.15.
Colorless, transparent, rhombic prisms or plates, soluble in
4 parts of water.
*Tho aqueotm solution of potaNHiuni antimonato iH iwod aa a reagent
for Htxiium. It m Ixwt to prepare the Holution junt boforo ufio by boiling
Mm Halt with water, and filtering. The HOIUUOUH to bo tented for Hodium
Hhtmld l>o neutral or Hlightly alkalino.
t If a Holution of 1 gm. of ammonium chloride in 10 cc. of water iH
added to 20 e.e. of the \\ 100 aquooiiB Holution, a voluminous flocculcnt
pnM»if>itate fontm within a few minutew, if the addition of ammonia water
l>e omitted.
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Sulphates. — On boiling the solution of;{ gm. of potassium
bicarbonate in 50 ee. of water and f> ee. of hydrochloric nrid
for several minutes, and then adding barium chloride solution,
no precipitate of barium sulphate should form within twelve
hours.
Chlorides. — Dissolve tt gm. of potassium bicarbonate in
50 cc. of water, add 10 ee. of nitric, acid and some silver
nitrate solution. More than a slight opalcsconec should not
develop.
Nitrates. — Dissolve !i gm. of potassium bicarbonate in
20 cc. of water and 10 cc. of 10 per cent sulphuric* acid; on
adding to the solution 1 drop of a 1: 1000 indigo solution
and 10 cc. of concentrated sulphuric acid, the blue color
should not disappear.
Silica. — Dissolve 5 gin. of potassium bicarbonate in 20 et\
of water and 15 cc. of hydrochloric acid, and evaporate the
solution on the water-bath in a platinum dish, Dry the
residue for half an hour at 120° C , and then dissolve it in
25 cc. of water with tf cc. of hydrochloric acid. The solution
should be perfectly clear.
Lime, Alumina, and Heavy Metals.
Dissolve* 5 gin, of
potassium bicarbonate in 25 cc. of water and 15 ee. of diluted
acetic acid. Add 5 cc. of ammonia water and heat for half
an hour on the water-bath. No flocks should separate, nor
should any precipitate form. Furthermore, on adding to
the slightly alkaline solution some ammonium oxalate snhttion and ammonium sulphide solution, no change shouM
appear.
Phosphates. — Dissolve 5 gm. of potassium bicarbonate in
50 cc. of water, add to the, solution 50 cc. of nitric acid,
25 cc. of ammonium molybdate solution, and heat at MO
to 40° C. for two hours. No yellow precipitate should form.
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Iron,
Dissolve 1 ^m. of potassium bicarbonate in 3 cc.
of hydrochloric acid and 10 cc. of water, add a drop of nitric
acid and boil, then add potassium sulphocyanate solution.
No red color should develop.
Residue on Ignition.
100 parts of potassium bicarbonate,
on ignition, should leave (>() parts of residue.
Quantitative Determination.
On titrating 1 gm. of potassium bicarbonate with normal hydrochloric acid, using methyl
orange as indicator, 10 cc. of acid should be required.
1 cc. of normal H(H
0.10015 gm. of KIICO a , log. 000G5.
POTASSIUM BINIODATE
KK>;1-HIO;,. Mol. Wt. MO.OO.
Small, white crystals, clearly and completely soluble In
20 parts of cold water.
TKSTS OK PURITY
Quantitative Determination. —The quantitative determination may be carried out either acidimetrically or iodpmetrirally. The salt to be used for the quantitative determination
must first- be brought to constant weight at 98° C. in a
dryingoven.
(a) Kor the acidimetrie determination about 3.5 gm. of
potassium biniodate are dissolved in 200 cc. of water.
The tit rat ion is made with fifth normal potassium
hydroxide* in the boiling solution, using phenolphthaiein as indicator.
1 cc. of fifth normal KOH
0.078018 gm. of KT<VHI() 3 ,
log. 8H2I8.
(h) The iodometric determination is made as follows:
Dissolve 0.10 to 0.15 gm. of potassium biniodate in
20 ce. of water, add 3 gm. of potassium iodide and
5 ce. of hydrochloric acid, then dilute the liquid
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with 100 cc. of water, anil titrate tin* lil
iodine with decinormal .sodium thiosulphate.
lcc.of decinormalNa 2 SA «0.(KW25()7«ni.<»f KK V UK),,
log. 51199.
Potassium biniodatc may also be tested as to the correctness of its composition by comparing the iodine found in h
with the quantity of iodine liberated from potassium bimodate by potassium iodide without the addition of an ncid,
As will be seen from the equation* given M o w , when
potassium biniodate is decomposed by potassium iodide,
without the addition of an acid, it liberates exactly one
twelfth of the quantity of iodine which is liberated if tin*
same quantity of potassium biniodate is decomposed by
potassium iodide in the presence of hydrochloric or sulphuric
acid.
The determination of the quantity of iodine Ulcerated,
when the decomposition of the bhiiodnte takes place in the
absence of acid, is carried out as follows: To the solution of
1 gin. of potassium biniodate in 20 ec. of water, add !J gm.
of perfectly neutral potassium iodide. Dilute* with UK) e<\ of
water, and titrate the liberated iodine with deeinoruml
sodium thiosulphate. It is necessary in carrying out thin
determination to use water perfectly free from carbon dioxide,
i.e., thoroughly boiled.
The iodine determined by this method, as well HH t h a t
obtained under b, and, of course, ak> the numher of cubit*
centimeters required in the titrations, provided the mum
quantities of potassium biniodate arc* used, bear tin* ratio 1; 12.
This determination ia of special value because tin* correct
composition of the preparation may be eon trolled even
without knowing the exact titer of the sodium thioHulphaUt
solution.
NOTE. —The course of decomposition of hmiculntf l>y |w»tu>wium
iodide in the absence of acid may be ahown by the fc»il«wi»K <«|iMtit»itK:
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1. 5KHI2O6 + 5KI « IOKIO3 4- 5HI;
2. KHIoOo + 5HI = KIO3 + 61 + 3H2O; hence
3. 6KHI2O0 + 5KI = IIKIO3 + 61 + 3H2O.
One KHIoOe, therefore, liberates one I.
In the presence of an acid, the reaction is as follows:
KHIoOo + 10KI + 11HC1 = 11KC1 + 6H2O + 121.
Here, therefore, one KHI2O6 liberates twelve I.
POTASSIUM BISULPHATE
(POTASSIUM ACID SULPHATE)

KHSO4. Mol. Wt. 136.21.
Colorless crystals, soluble in 2 parts of water.
solution is acid to litmus paper.

The aqueous

TESTS OF PURITY
Heavy Metals. — The solution of 1 gin. of potassium bisulphate in 20 cc. of water should not be affected by hydrogen
sulphide water; nor by ammonium sulphide solution when
rendered slightly alkaline with ammonia water.
Chlorides. — 20 cc. of the 1:20 aqueous solution should
not be rendered turbid on the addition of silver nitrate
solution.
Arsenic. — The mixture of 1 gm. of finely powdered potassium bisulphate with 3 cc. of stannous chloride solution
should not acquire a dark color within one hour.
Quantitative Determination. — Dissolve 1 gm. of potassium
bisulphate in 50 cc. of water, and titrate with normal potassium hydroxide, using methyl orange as the indicator.
1 cc. of normal KOH = 0.13621 gm. of KHSO 4; log. 13421.
POTASSIUM BISULPHITE
(POTASSIUM ACID SULPHITE)

KHSO3. Mol. Wt. 120.21.
A white, crystalline powder, having an odor of sulphurous
acid and easily soluble in water. The aqueous solution is
acid to litmus paper.
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Heavy Metals and Arsenic. — Evaporate to d r y urns on the
sand-bath a mixture of 5 gm. of potassium b i s u l p h i t e ami
5 cc. of sulphuric acid (sp. gr. l.cS4), and dissolve* the residue
in 20 cc. of water. 10 cc. of this solution should show no
change on the addition of hydrogen sulphide water. On
adding to the other 10 cc. of the potassium s u l p h a t e solution
a solution of ammonium molybdate in nitric acid, nnd h e a t i n g
the mixture to 70 to 80° C, the liquid should not. acquire n
yellow color, nor should a yellow precipitate form.
Quantitative Determination. — Dissolve 1 gm. of potassium
bisulphite in boiled water and dilute to 100 cc. Allow the
solution to run from a burette into a mixture of .'10 r e . oi'
decinormal iodine solution and 5 cc. of hydrochloric aeid,
with constant shaking, until decolorization is c o m p l e t e .
1 cc. of decinormal I = 0.0060105 gm. of KIISO 8 , log, 77NN7.
POTASSIUM BITARTRATE
(POTASSIUM ACID TAKTHATIO)

KHC4H4O0. Moi. Wt. 188.H).
A white, crystalline powder; soluble in 192 p a r t s of cold,
and in 20 parts of boiling, water, and insoluble. Iti nlcuhol.
Potassium bitartrate is also soluble in aolutionH of sodium
hydroxide and potassium carbonate, with the evolution of
carbon dioxide. The preparation contains 100 p e r cent of
KHC4H4O6.
TESTS OF PURITY
Moisture.— 5 gm. of potassium bitartrate, w h e n dried at
100° C, should not suffer any loss in weight.
Chlorides. — Dissolve 1 gm. of potassium b i t a r t r a t e hi 20 cv.
of water and add 5 cc. of nitric acid. The solution must
not be rendered more than slightly opalescent on t h e addition
of silver nitrate solution.
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Sulphates. — Dissolve 1 gm; of potassium bitartrate in
20 cc. of water, add 5.0 cc. of nitric acid and barium nitrate
solution. No precipitate should form within twelve hours.
Ammonium Compounds. — On heating 2 gm. of potassium
bitartrate with 10 cc. of sodium hydroxide solution no vapors
of ammonia should be evolved (to be ascertained by moist
litmus paper).
Calcium. — Dissolve 1 gm. of potassium bitartrate in 5 cc.
of diluted acetic acid and 25 cc. of water, with the aid of
heat. Allow to become perfectly cold, filter, and to the
filtrate add a few drops of ammonium oxalate solution.
The liquid should show no turbidity within ten minutes.
Heavy Metals. — The solution of 5 gm. of potassium bitartrate in 25 cc. of water and 25 cc. of ammonia water should
show no change on the addition of hydrogen sulphide water.
Quantitative Determination. —
(a) Dissolve 3.7638 gm. of potassium bitartrate in 200 cc.
of water, by boiling, and while boiling titrate the
solution with normal potassium hydroxide, using
phenolphthalein as the indicator. 20 cc. of the
potassium hydroxide should be required.
1 cc. of normal KOH * 0.18819 gm. of KHC4H4OC, log.
27459.
(&) Cautiously incinerate 3.7638 gm. of potassium bitartrate in a platinum crucible. When cold, dissolve
the contents of the crucible in water, and titrate
cold with normal hydrochloric acid, using methyl
orange as the indicator. 20 cc. of the hydrochloric
acid should be required.
1 cc. of normal HC1 = 0.18819 gm. of KHC 4 H 4 O e; log. 27459.
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POTASSIUM BROMATE
KHrOa. Mol. Wt. 107.11.
Colorless crystals or crystalline powder, soluble hi 15 parts
of cold, or 2 parts of boiling, water. The preparation contains 100 per cent of KBrO.,.
TRSTK OK PURITY
Potassium Bromide.
Dissolve4 2 grn. of potassium Inornate in 20 cc. of water and add 5 ce. of dilute sulphuric acid.
The solution should not immediately acquire a yellow color.
Quantitative Determination.
For this purposes the suit
must be dried over sulphuric acid for twenty-four hours.
Then dissolve 0.10 to 0.15 gin. of the dried potassium bromate
in 20 cc. of water, add 3 gm. of potassium iodide, 5 cc. of
hydrochloric acid, and titrate the* liberated iodine with
decinormal sodium thiosulphate.
1 cc. of decinormal Na2S3()3
0.0027X510 gm. of KBrO.M
log. 44485.
POTASSIUM BROMIDE
KBr. Mol. Wt. 119.11.
White, cubical, lustrous crystals, permanent- in the air;
soluble in 2 parts of water and in about 200 parts of alcohol.
TNSTS OF PURITY
Potassium Carbonate. — T h e 1:20 aqueous solution should
be neutral; it should not render a sensitive red litmus paper
blue, and should not be reddened on the addition of 1 drop
of phenolphthalein solution.
Potassium Bromate. —Potassium bromide which has l>een
triturated to powder and spread on a piece of white porcelain
should not immediately acquire a yellow color on adding a
few drops of dilute sulphuric acid.
Heavy Metals, Potassium Sulphate, and Barium Salts. --•-
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20 ec. portions of the 1:20 solution should show no change
by hydrogen sulphide water nor by barium nitrate solution,
nor by dilute sulphuric acid.
Iodides.
Add 2 or .'{ drops of ferric chloride solution to
20 CT. of the 1:20 solution, then add 5 ee. of chloroform and
shakes The latter should not acquire a violet color.
Excess of Potassium Chloride.*
On adding a few drops of
potassium eliminate solution to 10 cc. of the aqueous solution, prepared from 3 gm. of potassium bromide, dried at
100° 0., and dissolved in 100 ec. of water, the solution should
not require more than 25.4 ee. of decinormal silver nitrate
solution to produce* a permanent red color.
POTASSIUM CARBONATE
Iv/JO;,. Mol. Wt. lttK.3.
A white, granular, hygroscopic powder of alkaline reaction,
soluble in I part of water, but insoluble in absolute alcohol.
The preparation should contain at least 99 per cent of K2C()3.
TKHTH OF PURITY
Heavy Metals.
20 ec. of the 1:20 aqueous solution
should show no change of color on the addition of hydrogen sulphide water. Nor should any change of color be
shown upon acidulating with hydrochloric acid and then
adding hydrogen sulphide water.
Chlorides.
The solution of 1 gm. of potassium carbonate
in 20 ec. of water, acidified with nitric acid, should afford at
most a slight opalescence on the addition of silver nitrate
solution.
Sulphates.
On acidifying 20 cc. of the 1:20 aqueous
* PotuMMium chloride in tilnuwb tilwiyn prewmt. in potttHHium bromide,
though ummlly in very nmall quunUties only. The tent; here given allows
n ttummum of 1 per cent, of potimmum chloride.
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Solution with hydrochloric acid, them boiling (or a IVw utimitw
and adding barium chloride .solution, no precipitate of barium
sulphate should form within twelve hours.
Nitrates. — Dissolve 0.2 gin. of potassium carbonate in
2 cc. of dilute sulphuric acid, and mix the fluid with %J c<\ of
concentrated suphuric acid. On now cooling the .solution,
and overlaying it with 1 cc. of a ferrous sulphate solution,
no reddish-brown zone should form at the contact -suri'amH
of the two liquids.
Potassium Cyanide. — Dissolve 0.5 gm. of ferrous .sulphutt*
in5cc. of water, add 5 cc. of a 5 percent potassium carbonate
solution, and 1 or 2 drops of ferric chloride solution,
Ural
to about 60 to 70° C.; and acidulate with hydrochloric acid.
No green color should develop, nor should a blur pivcipiiak*
form.
Sulphides, Sulphites, and Thiosulphates.
On pouring I ce.
of the 1:20 aqueous solution into 10 cc. of dccinonuul silver
nitrate solution, a yellowish-white precipitate forms, which
should not become darker (gray to brownish to black) on
being heated to 68 to 70° C.
Phosphoric Acid. — Dissolve 5 gm. of potassium carbonate
in 50 cc. of water, acidulate the solution with />() ce. of nitric
acid, and add 25 cc. of ammonium molybdute solution. No
yellow precipitate should form on standing two hours at about
40° C.
Silica. — Dissolve 5 gm. of potassium carbonate in n platinum dish in 20 cc. of hydrochloric acid and 20 cc. of water,
and evaporate to dryness. Dry the residue for half an hour
at 120° C, and then dissolve it in li cc, of hydrochloric ucid
and 25 cc. of water. The solution must be perlWtly clear.
Alumina and Calcium. — Dissolve f> gin, of the carbonate*
in 25 cc. of water and 25 cc. of acetic acid (sp. gr. 1.0-lt),
add 12 cc. of ammonia water, and heat for half an hour
on the water-bath. No flocks nor any precipitate .should
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form, nor should any change take place on the addition of
ammonium oxulate solution to the slightly alkaline liquid.
Quantitative Determination.
Dissolve 1 gin. of potassium
carbonate in f>() e<\ of water, add I drop of methyl orange
solution, and titrate with normal hydrochloric, acid. At
least t I.;i ec. of the hydrochloric acid should be required to
produce the red end point.
1 cc. of normal UC1
0.0(><>ir> gm. of K 2 0() a , log. 83979.
POTASSIUM CARBONATE SOLUTION
A clear, colorless, alkaline liquid, of specific gravity 1.330
to L.'t.'M. 100 parts contain about X\ parts of potassium
carbonate.
TUSTS OK PURITY
The tests to be made are those given under Potassium
Carbonate*. But use 3 cc. of potassium carbonate solution
for each gram of potassium carbonate.
POTASSIUM CHLORATE
Kno-i. Mol. Wt. 1122.0.
Colorless, lustrous, tabular crystals, soluble in 10 parts of
cold, and in 2 parts of boiling, water, and in 130 parts of
K5 per cent alcohol. The salt is practically insoluble in
absolute alcohol and in ether. The aqueous solution is
neutral.
TKST8 OK PIUUTY
Alkaline Earths; Chlorides.
20 cc. of the 1:20 aqueous
solution should be affected neither by ammonium oxalate
solution nor by silver nitrate solution.
Heavy Metals.
The solution of 3 gm. of potassium chlorate in :«) cc. of warm water should be perfectly clear, and
should remain unchanged on the addition of hydrogen sulphide
water.
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Nitrates. —On heating 1 gin. of potassium chlorate with
5 cc. of sodium hydroxide solution (up. gr. 1.3), and u mixture of 0.5 gm. of zinc dust and 0.5 Rin. of powdered iron, no
ammonia should be evolved (to be ascertained by moist
litmus paper).
Sulphates. — On adding barium chloride solution to 20 ee.
of the 1:20 aqueous solution, no precipitate of barium nul
phate should form on standing twelve hours.
Arsenic. — Pour 100 cc. of hydrochloric acid over 20 gin.
of potassium chlorate in a capacious porcelain dish. AH soon
as the evolution of chlorine has slackened, evaporate the
solution on the water-bath to d r y m m A Marsh a p p a r a t u s
is set in operation, containing 20 gm. of arsenic-free, g r a n u lated zinc and dilute (1:5) sulphuric acid. The residue
from the above evaporation, dissolved in f>0 ee. of water,
is then introducd into the generating flask of the a p p a r a t u s
in small portions at a time. No deposit of arsenic should
be visible in the reduction tube within two hours.
POTASSIUM CHLORIDE
KC1. Mol. Wt. 74.0.
Colorless, cubical crystals, or white, crystalline powder,
soluble in 3 parts of cold, but more readily soluble in boiling,
water; insoluble in absolute alcohol or ether. The a q u e o u s
solution is neutral.
TESTS OF PURITY
Heavy Metals and Alkaline Earths. — The solut ion of H gnu
of potassium chloride in 50 cc. of water should not be uffVeted
by ammonium oxalate solution; nor by sodium carbonate
solution; nor by ammonium sulphide solution.
Sulphates. — On adding barium chloride solution to 20 ee.
of the 1:20 aqueous solution, no precipitate of barium sulphate should form on standing twelve hours.

CHEMICAL HE AGENTS

163

POTASSIUM CHROMATE
(YIOLU)W POTASSIUM CHIIOMATK)

K,CrO4. Mol. Wt. 194.4.
Yellow, rhombic crystals, permanent in the air, soluble in
2 parts of cold water, but insoluble in alcohol The 1:20
aqueous solution is slightly alkaline to litmus paper.
TKHTH OK PURITY
Free Alkali. ---The solution of 0.1 gm. of potassium ehromate in 25 ee. of water should not acquire a red color on
the addition of a few drops of phenolphthalein solution.
Sulphates.
Dissolve li gm. of potassium ehromate in 100
cc. of water, and add 30 ee. of hydrochloric acid, followed by
barium chloride solution. No precipitate of barium sulphate
should form within twelve hours.
Chlorides.
Dissolve 1 gm. of potassium ehromate in
20 cc. of water, add to the solution I cc. of nitric acid, and
heat the mixture to about 50° 0. On now adding a few drops
of silver nitrate solution, no turbidity or precipitate should
form within five minutes.
Alumina and Alkaline Earths.
Dissolve 2 gm. of potassium ehromate in 30 cc. of water, add f> ce. of ammonium
oxalato solution, and make slightly alkaline with ammonia
water. No precipitate should form within twelve hours.
Quantitative Determination.
Dissolve4 1 gin. of potassium
chromate in water and dilute to 100 cc. Introduce 10 cc.
of this solution into a glass-stoppered flask of about 400 cc.
capacity, add 2 gm. of potassium iodide, f> cc. of 10 per cent
sulphuric acid, and 350 cc. of thoroughly boiled water.
Titrate the liberated iodine with decinormal sodium thiosulphate, using starch solution as the indicator.
1 cc. of decinormal N a 2 S A a 0.00648 gm. of K2Cr()4,
log. 8.1158.
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POTASSIUM CYANIDE
KCN. Mol. VVt, (>r>.l<).

A white powder, easily .soluble in 2 parts of water, and
readily in boiling 65 per cent alcohol. The aqueous solution
is alkaline to litmus paper. T h e salt contains 00 to {IS
per cent of KCN.
TICSTtf OK .PURITY
Sulphides. — On adding a solution of lead aeefate to the*
solution of 1 gin. of potassium cyanide in 20 c c of water,
the resulting precipitate should have a pure white* color.
Carbonates, Sulphocyanates, a n d Ferrocyanides.
On a d d ing 5 cc. of hydrochloric acid t o the solution of 1 p n . of
potassium cyanide in 20 cc. of water, — which should he
done under a'hood with a good draft,— only a slight effervescence should be perceptible. On adding a drop of feme
chloride solution to the acid liquid, neither a red nor a hint*
color should develop.
Sulphates. — On adding to 2 0 cc. of the 1:20 aqueous
solution 5 cc. of hydrochloric acitl, and Home barium chloride
solution, no turbidity should develop.
Quantitative Determination.— Dissolve 1 gtn. of potassium
cyanide in water and dilute to 100 cc. Dilute 10 e<\ of this
solution with 90 cc. of water, add a granule of nodium chloride,
and titrate with decinormal silver nitrate solution until a
permanent, whitish turbidity appears.
1 cc. of decinormal AgNO 3 « O.013038 gm. of KCN, log.
11521.
POTASSIUM DICHROMATE
(POTASSIUM B I CHROMATE)

KaCraO7. Mol. VVt. 294.5.
Dark, yellowish-red, triclinic prisms or platen, soluble in
10 parts of cold, or in about 1.5 parts of boiling, water, a n d
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insoluble in alcohol.
litmus paper.
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The aqueous solution reddens blue

TKSTS OK PURITY
Sulphates.
Dissolve •{ gm. of potassium diehromate in
IOC) c c of water, and add HO e c of hydrochloric acid followed
by barium chloride solution. No precipitate of barium sulphate should form on standing twelve hours.
Chlorides.
Dissolve* 1 gin. of potassium dichromate in
20 ec. of water, add 10 ec. of nitric acid, and heat the mixtun* to about 50° (\ On now adding a few drops of silver
nitrate solution, no turbidity should develop nor should a
precipitate furm ; \vithiu live minutes.
Alumina and Alkaline Earths.
Add ammonium oxalate
solution to 2 gm. of potassium dichromate dissolved in 30 e c
of water, and make slightly alkaline with ammonia water.
No precipitate should form within twelve hours.
Quantitative Determination.
Dissolve* I gm. of potassium
diehromate in water, dilute to 100 e c , and introduce 10 c c
of this solution into a glass«stoppered flask of about 400 c c
capacity, together with 2 gm. of potassium iodide and 5
cc. of Hi per cent suJphuric acid. Dilute with 350 c c of
thoroughly boiled water, and tit rale the liberated iodine with
deciuonual sodium thiosulphate, using starch solution as the
indicator.
1 c c of deeinormal NaaS8Oa
(UHMMM gm, of K3Cra<)7,
log, (KKIH2.
POTASSIUM FERRICYANIDE
(Run

Pw'HHiATW OF POTASH)

H-uby-rcul, shining crystals, solubh* in 2.5 parts of cold,
nnd in 1.5 parts of boiling, water.
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Ferrous Salt. — On first removing the superficial layers of
a crystal by washing with water, and then preparing a 3
per cent aqueous solution from the washed crystals, the
solution must not acquire a blue color on the addition of a
few drops of a dilute ferric chloride solution.
Sulphates. — On adding 1 cc. of hydrochloric acid to 20 cc.
of the 1:20 aqueous solution, and then adding barium
ehloride solution, no precipitate of barium sulphate should
form on standing twelve hours.
Chlorides. — Deflagrate a mixture of 0.5 gm. of powdered
potassium ferricyanide and 1 gm. of potassium nitrate* by
introducing small quantities at a time into a porcelain crucible heated to redness. Fuse for a few minutes over the
free flame, and after the melt has cooled add 20 cc. of water.
Filter, to the filtrate add 0.5 gm. of potassium nitrate, evaporate to dryness, refuse in a porcelain crucible until quiescent,
and allow to cool. When cold, dissolve in 20 cc. of water,
add 3 cc. of nitric acid and silver nitrate solution. The
liquid should show at most a slight opalescence.
NOTE. — Regarding the quantitative determination of potassium ferricyanide, see Mohr's Lehrb. Chem.-anal. Titriermeth., 7 ed., p. 249; Sutton,
Volumet. Anal., 9 ed., p. 210.
POTASSIUM FERROCYANIDE
( Y E L L O W PRUSSIATE OF POTASH)

K4Fe (CN)6 + 3H2O. Mol. Wt. 422.78.
Citron-yellow, tabular crystals, which are quite permanent
in the air and are soluble in 4 parts of cold, and 2 parts of
boiling, water; insoluble in alcohol.
* The potassium nitrate should be tested for chloride and per chlorate.
See under Potassium Nitrate.
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TESTS OF PURITY
Carbonates. — On treating 1 gm. of powdered potassium
ferrocyanide with dilute sulphuric acid, there should be no
evolution of gas.
Sulphates. — Dissolve 1 gm. of potassium ferrocyanide in
20 cc. of water, and add 1 cc. of hydrochloric acid followed
by barium chloride solution. No immediate turbidity should
ensue.
Chlorides. — Deflagrate a mixture of 0.5 gm. of powdered
potassium ferrocyanide and 1 gm. of potassiiftn nitrate,* by
introducing small quantities at a time into a porcelain crucible heated to redness. Treat the residue with 20 cc. of
water, filter, and to the filtrate add 3 cc. of nitric acid and
silver nitrate solution. The liquid should not develop more
than a" slight opalescence.
NOTE. — Regarding the quantitative determination of potassium ferrocyanide, see Mohr's Lehrb. Chem.-anal. Titriermeth., 7 ed., p. 245; Sutton,
Volumet. Anal, 9 ed.; p. 209.
POTASSIUM

HYDROXIDE

(CAUSTIC POTASH; POTASSIUM HYDEATE)

KOH. Mol. Wt. 56.15.
I n the laboratory, three grades of potassium hydroxide
are generally used :
1. Potassium Hydroxide, Purest.
2. Potassium Hydroxide, Purified by Alcohol.
3. Potassium Hydroxide, Purified.
These three preparations differ chiefly in their content of
chloride, sulphate, silica, and alumina.
* The potassium nitrate should be tested for chloride and perchlorate.
See under Potassium Nitrate.
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POTASSIUM HYDROXIDE, PUREST

White pieces allowing a crystalline structure on fracture,
The preparation contains 82 to SF> per cent of KOI I.
TKSTS o r IH'IUTY
Sulphates. — Dissolve H gin. of potassium hydroxide* in
50 cc. of water, add 10 ee. of hydrochloric acid, heat to
boiling, and then add barium chloride1 solution. No precipitate of barium*sulphateshould form on standing twelve hours.
Chlorides. -- Dissolve\ 1 gm. of potassium hydroxide in
20 cc. of water, and add !> cc. of nitric acid, followed hy a
few drops of silver nitrate solution. Not more than a Nlijcht
opalescent turbidity should develop within one minute.
Nitrates. —(a) Dissolve 2 gnu of potassium hydroxide in 10 ce. of
water, add 10 cc. of 1(1 per cent sulphuric arid,
1 drop of 1: 1000 indigo solution, a granule* of .sodium
chloride, and 10 ce. of concentrated sulphuric arid.
The blue color of the mixture should not disappear
within ten nannies.
(6) Dissolve 25 gm. of potassium hydroxide in 100 ee. <<f
water in a distillation flask. To the solution add
5 gm. of zinc dust and ,r> gm. of powdered iron hy
hydrogen. Connect the flask with a condenser and
a U-tube receiver containing 'A to 5 ec. of fifth t\ur
mal hydrochloric acid arid 10 cc. of water; allow f<»
stand for a few hours, and then distil off about 25 ee,
over a small flame. Titrate (lie distillate with fifth
normal potassium hydroxide, using methyl orange
as the indicator. At most 0.2 cc. of fifth normal
hydrochloric acid should have been required to neutralize the ammonia.
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Phosphoric Acid. — Dissolve 5 gm. of potassium hydroxide
in 50 cc. of water and add 50 cc. of nitric acid, followed by
25 cc. of a solution of ammonium molybdate in nitric acid.
This mixture should deposit no yellow precipitate on standing
two hours at about 40° C.
Silica. — Dissolve 5 gm. of potassium hydroxide in 25 cc.
of water in a platinum dish, add 25 cc. of hydrochloric acid,
and then evaporate to dryness on the water-bath. Dry the
residue for half an hour on the sand-bath at about 120° C ,
and then dissolve it in 10 cc. of hydrochloric acid and 90 cc.
of water. Any insoluble residue should be filtered off,
washed, and ignited. Its weight should not exceed 0.0005 gm.
Alumina, Calcium, and Heavy Metals. — 5 gm. of potassium
hydroxide should yield a clear and colorless solution with
10 cc. of water. To this solution add 25 cc. of acetic acid
(sp. gr. 1.041), followed by 10 cc. of ammonia water, dilute
with 65 cc. of water, and heat the fluid on the water-bath
until the odor of ammonia has entirely disappeared. Now
add 2 or 3 drops of ammonia water, and allow to stand
twelve hours. At the end of this time there should be no
precipitate, or, at most, only an exceedingly slight, flocculent
precipitate. In the latter case the precipitate is collected
by filtration, washed, and ignited. Its weight should not
exceed 0.0005 gm. The following tests are now carried out
with the filtrate:
To 50 cc. add a few cubic centimeters of ammonium oxalate
solution. No precipitate of calcium oxalate should form
within two hours.
To 50 cc. add a few drops of ammonium sulphide solution.
No change should appear.
Substances Insoluble in Alcohol (Potassium Carbonate and
Other Potassium Salts). — 5 gm. of potassium hydroxide
should completely dissolve in 25 cc. of 85 per cent alcohol
on warming, giving a perfectly clear and colorless solution.
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Quantitative Determination, and Determination of the
Potassium Carbonate Content.— Tilntlr a cold solution uf
1 gin. of potassium hydroxide in 100 n \ of wafrr with nornmJ
hydrochloric acid, uxing phenoIphMmlrin us thr iwlinitnr.
At least 14.«S cc. of tho acid should bo uocosunry fn divfmv
the red color. (First (Rralion.) Now add I drop of nirfhyl
orange, and titrate? further until the* color again vUntitfo* '«»
red. I n this second titration, not more than 0.1**5 c<\ of tin*
acid should be required (2.07 per cent K,('<).,).*
1 cc. of normal 1101 - ().()/>« 1/5 #m. of K()H, log. 7J ( j;M
1 cc. of normal IIC1 - 0.00915 #,». <>f '<,('(),, lo/?. SM7\K
II
POTASSIUM HYDROXIDE, PURIFIED BY ALCOHOL
White, very hygroscopic HIICICN or pieces, oshihithi}* n
crystalline fracture. The preparation contains at Uuisl SO
per cent of KOIT.
TKSTS OK PITHITV
Sulphates and Nitrates. — The test, in earned out an tlrtnilrtl
under Potassium Hydroxide, Purest.
Chlorides. — Dissolve 1 gm. of potassium hydroxide in
20 cc. of water, add 5 cc. of nitric acid and a few ilrops of
silver nitrate solution. An opalescenee may develop, hut no
precipitate should form.
Silica. — Dissolve 5 gm. of potassium hydroxide in 2/5 r<\
of water and 25 cc. of hydrochloric acid in a platinum dish,
* From the rcmilta of both tifmtlonH, th<» confont (if \utlnmiuui Uytlrt*\'ufo
and potoHflium carbonate ar<$ nilculutncl an follows:
The result of the second titmtion mullipli^d by fwo givi«« th*< fiimtU<r
of cubic centimeters which arc necOHNury to hunimlm* tin* jtotun^mm
carbonate originally prenont.
On subtracting tho number of cubic eentimotorH required in f h«* wnutl
titration from the number of cubic centimKrrH UMH! ir» flu* tirsi fifr»f IMII,
the remainder gives the number of cuhic ccuf intoterN which wi*rt« ri««|itirtui
to neutralize the potu»tiiuin hydroxide.
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and evaporate to dry ness on the water-hath. Dry the residue
lor hall' an hour on the sand-bath at about 120° 0., then
treat it with 10 cc of hydrochloric, acid and 00 ec, of water,
filter, wash, and ignite any undissolved residue. The weight
of the latter should not exceed 0.0025 gin.
Alumina, Calcium, and Heavy Metals.
5 gm. of potassium
hydroxide should completely dissolve in 20 cc. of water,
affording a clear and colorless solution. Dilute the solution
to 100 c c , and add 25 cc, of acetic acid (sp. gr. 1.041) followed
by 10 ce. of ammonia water* At most a slight turbidity, but
no flocculent precipitate of aluminum hydroxide should develop within five* minutes; and no immediate change should
appear on the addition of ammonium oxalate and ammonium
.sulphide* solutions.
Quantitative Determination and Determination of the
Potassium Carbonate Content.
Dissolve 1 gm. of potassium
hydroxide in 100 cc. of water, and titrate the cold solution
with normal hydrochloric- acid, using phenolphthalein as the
indicator. At least 11.5 cc. of the acid should be necessary
to destroy the red color. Now add 1 drop of methyl orange,
and titrate* further until the color again changes to red. In
thin second tit ration not more than 0.25 cc. of the acid should
be required (3/15 per cent K2COfl).*
Ill
POTASSIUM HYDROXIDE, PURIFIED
White, very hygroscopic sticks or pieces which exhibit a
crystalline fracture. The preparation should contain at
least SO per cent of KOI I.
TKSTH OK PUUITY
Nitrates.
Dissolve 2 gm. of potassium hydroxide in 10 cc.
of water, and add 10 cc. of dilute sulphuric acid, followed by
* See thenntv under PutnNniuin Hydroxide, Purest.
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1 drop of 1:1000 indigo solution, a granule of sodium chloride, and 10 cc. of concentrated sulphuric acid. The blue
color of the mixture should not disappear within ten minutes.
Alumina, Calcium, and Heavy Metals. — 2.5 gm. of potassium hydroxide should completely dissolve in 10 cc. of water
yielding a clear and colorless solution. Dilute the solution to
100 cc. and add 15 cc. of acetic acid (sp. gr. 1.041), followed
by 10 cc. of ammonia water; a slight turbidity may form
within five minutes, but no flocculent precipitate of aluminum hydroxide should develop. The solution so tested,
filtered if necessary, should not exhibit an immediate turbidity on adding ammonium oxalate solution; and on the
addition of ammonium sulphide solution should acquire at
most a slight green color.
Quantitative Determination and Determination of the Potassium Carbonate Content. — The determinations are made
as detailed under Potassium Hydroxide, Purified by Alcohol.
The content of potassium carbonate should not exceed 5 per
cent.
POTASSIUM HYDROXIDE SOLUTIONS
A clear, colorless liquid, of specific gravity 1.3, and containing about 32 per cent of potassium hydroxide.
Also a similar solution having a specific grayity 1.138 to
1.140 and containing about 15 per cent of potassium
hydroxide.
TESTS OF PURITY
The tests and the quantitative determination, as given
under Potassium Hydroxide, Purified by Alcohol, are to be
made on each solution. But, of the solution having sp. gr.
1.3, use 2 cc. (2.6 gm.) in place of each gram of the solid
hydroxide referred to. And, of the solution having sp. gr.
1.138 to 1.140, use 5 cc. (5.7 gm.).
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POTASSIUM IODATE
KIO3. Mol. Wt. 214.12.
A white, crystalline powder, soluble in 13 parts of cold,
and in 3 parts of boiling, water. The aqueous solution
should be clear and have no acid reaction. The preparation
contains 100 per cent of KIO 3 .
TESTS OF PURITY
Free Acid. — Dissolve about 0.5 gm. of potassium iodate
in about 20 cc. of boiled water, and add a small crystal of
neutral potassium iodide and a few drops of freshly prepared
starch solution. The liquid should not immediately acquire
a blue color.
Iodides. — Dissolve 2 gm. of potassium iodate in 20 cc. of
water, add 5 cc. of dilute sulphuric acid and a few drops of
starch solution. The liquid should not immediately acquire
a blue color.
Quantitative Determination. — Previous to the quantitative determination, the salt should be dried for twenty-four
hours over sulphuric acid.
Dissolve 0.10 to 0.15 gm. of dried potassium iodate in
20 cc. of water, add 3 gm. of potassium iodide and 5 cc. of
hydrochloric acid. Dilute with 50 cc. of water, and titrate
the liberated iodine with decinormal sodium thiosulphate.
1 cc. of decinormal Na2S2O3 = 0.0035686 gm. of KIO 3 ,
log. 55250.
POTASSIUM IODIDE
KI. Mol. Wt. 166.12.
White, cubical crystals, not becoming moist on contact
with air. Potassium iodide is soluble in about 0.75 part of
water, in about 12 parts of 85 per cent alcohol, and in 40
parts of absolute alcohol.

174

CHEMICAL REAGENTS

TESTS OF PURITY
Potassium Carbonate. — Potassium iodide when crushed
and placed upon moistened red litmus paper should not
immediately color the latter violet-blue.
On adding to a solution of 0.5 gm. of potassium iodide in
10 cc. of water 1 drop of phenolphthalein solution, no red
color should develop.
Metals and Sulphates. — 20 cc. portions of the 1:20 aqueous
solution should afford no reaction with either hydrogen
sulphide water or barium chloride solution.
Cyanides. — On adding to 20 cc. of the 1:20 aqueous
solution a granule of ferrous sulphate, 1 drop of ferric chloride
solution, and 5 cc. of sodium hydroxide solution (sp. gr. 1.3),
then heating the mixture to 50 to 60° C, and adding 10 cc.
of hydrochloric acid, no blue color should develop.
Iodates. — 20 cc. of the 1:20 solution, freshly prepared
with recently boiled and cooled water, should not immediately
acquire a blue color on the addition of starch solution and
2 to 3 drops of dilute sulphuric acid.
Nitrates. — On heating 1 gm. of potassium iodide with
5 cc. of sodium hydroxide solution and a mixture of 0.5 gm.
of zinc dust and 0.5 gm. of powdered iron, no vapors of
ammonia should be evolved (to be ascertained by moist litmus
paper).
Chlorides, Bromides, and Thiosulphates. — Dissolve 0.2 gm.
of potassium iodide in 2 cc. of ammonia water, add 13 cc. of
decinormal silver nitrate solution, shake, and filter. On
supersaturating the filtrate with nitric acid, the solution
should not become so cloudy as to be opaque nor should a
dark color develop, within ten minutes.
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POTASSIUM IODIDE, NEUTRAL
TESTS OF PURITY
Neutrality. — Dissolve 10 gm. of the neutral potassium
iodide in 50 cc. of water, in a stoppered, flint-glass bottle,
overlay with 30 cc. of ether, and add 3 drops of iodeosin
solution. After vigorously shaking, the aqueous layer will
exhibit a pale-red color which disappears on adding 1 drop
of decinormal hydrochloric acid and thoroughly shaking.
Should the water which has been used for making the
solution of potassium iodide have an alkaline reaction to
iodeosin, it must be first rendered neutral to it.
Further Tests. — The tests as given under Potassium Iodide
are also to be made, and in the manner there described.
POTASSIUM NITRATE
KNO3. Mol. Wt. 101.19.
Colorless, transparent, prismatic crystals, or crystalline
powder, permanent in air, and soluble in 4 parts of cold,
and in less than 0.5 part of boiling, water; almost insoluble
in alcohol. The aqueous solution is neutral to litmus paper.
TESTS OF PURITY
Sulphates. — Dissolve 3 gm. of potassium nitrate in 60 cc.
of water, and add 0.5 cc. of hydrochloric acid followed by
barium chloride solution. No precipitate of barium sulphate
should form on standing twelve hours.
Chlorides. — Dissolve 1 gm. of potassium nitrate in 20 cc.
of water, acidulate with 1 cc. of nitric acid and add silver
nitrate solution. No turbidity should develop.
Chlorates and Perchlorates. — Gently ignite 1 gm. of potassium nitrate, dissolve the melt in 20 cc. of water, add
1 cc. of nitric acid and some silver nitrate solution. No
change should appear.
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Calcium and Heavy Metals. —
(a) The solution of 3 gm. of potassium nitrate in 50 cc.
of water should not be affected by hydrogen sulphide
water.
(b) The solution of 3 gm. of potassium nitrate in 50 cc.
of water should not be affected by ammonia water;
nor by the further addition of ammonium oxalate
solution and of ammonium sulphide solution.
Iron. — 20 cc. of the 1:20 aqueous solution, acidulated
with 1 cc. of hydrochloric acid (sp. gr. 1.124), should not be
reddened by potassium sulphocyanate solution.
Nitrites. — Dissolve 1 gm. of potassium nitrate in 20 cc.
of water, acidulate with 1 cc. of 16 per cent sulphuric acid,
and add 1 cc. of a freshly prepared, colorless 1: 200 solution
of metaphenylenediamine hydrochloride.* No yellow or
yellowish-brown color should develop.
POTASSIUM NITRITE
KNO2. Mol. Wt. 85.19.
White, or slightly yellowish, tough sticks, which are deliquescent in the air, and are easily soluble in water. The
aqueous solution is alkaline to litmus paper. The preparation contains at least 90 per cent of KN0 2 .
TESTS OF PURITY
Heavy Metals. — On adding a few drops of ammonium
sulphide solution to 20 cc. of the 1:20 aqueous solution, no
change should appear.
Sulphates. — On adding to 20 cc. of the 1:20 aqueous
solution 5 cc. of nitric acid and barium nitrate solution, no
turbidity should develop.
* Should the solution of metaphenylenediamine hydrochloride have a
color, it is to he decolorized before using by warming with previously
ignited animal charcoal.
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Quantitative Determination. -Dissolve 10 gin. of potassium nil rite in water and dilute to 1000 cc. Make a mixture
of 50 <•<». of derinormal potassium permanganate (accurately
measured) with :«H) e<\ of water and 25 cc. of 10 per cent
sulphuric acid, warm to <10 to 50° (.!, and, while constantly
•shaking, allow the nitrite solution to run slowly into it, until
the red color disappears. Care must be taken'towards the
end to run in the nitrite solution very slowly, because the
change from red to colorless requires some time. Not more
than 23.7 ee. of the potassium nitrite solution should be
required.
1 (T, of decinormal KMn() 4 - 0.0042595 gin. of KN0 2 ,
log. iYJAVMl
POTASSIUM OXALATE, NEUTRAL
K,,(•:,<>, } H,(). Mol. Wt. 1S4.:«)«.
Rhombic prisms, soluble in 3 parts of water. The aqueous
solution is ni'tilral to litmus paper.
TKKTS OK PURITY
Sulphates.
Boil a solution of 5 gm. of potassium oxalate
in 200 CM\ of water, and add 5 cc. of hydrochloric acid followed
by barium chloride solution, No precipitate of barium sulphate should form cm standing twelve hours.
Chlorides.
Dissolve I gm, of potassium oxalate in 25 cc.
of water, and add 10 cc. of nitric acid and a few drops of
silver nitrate solution. No turbidity should develop on
slinking.
Heavy Metals.
To a solution of 1 gin. of potassium oxalate
in Uf> ee. of water, add hydrogen sulphide water. The solution should remain unchanged. On now adding to the liquid
& ee. of ammonia water, no green color should develop, nor
should a precipitate form.
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Quantitative Determination. — Dissolve about 3.2 gm. of
potassium oxalate in water and dilute to 500 cc. To 50 cc.
of this solution add 6 to 8 cc. of concentrated sulphuric acid,
heat the liquid to about 60° C , and titrate with decinormal
potassium permanganate.
1 cc. of decinormal KMnO4 - 0.0092158 gm. of K2CaO4 +
H 2 O, log. 96453.
POTASSIUM PERCHLORATE
KCIO*. Mol. Wt. 138.6.
Colorless, rhombic prisms,* soluble in about 65 parts of
cold, and in 8 parts of boiling, water, and insoluble in
alcohol.*
TESTS OF PURITY
Calcium; Chlorides. — 20 cc. of the 1: 20 aqueous solution
prepared by the aid of heat should not be affected by ammonium oxalate solution; and it should develop at most a
slight opalescence on the addition of silver nitrate solution.
Heavy Metals. — 20 cc. of the 1:20 aqueous solution prepared with the aid of heat should not be affected by hydrogen
sulphide water.
Nitrates. — On heating a mixture of 1 gm. of potassium
perchlorate with 5 cc. of sodium hydroxide solution (sp. gr.
1.3) and a mixture of 0.5 gm. of zinc dust and 0.5 gm. of
powdered iron, no vapors of ammonia should be evolved
(to be ascertained by moist litmus paper).
Sulphates. — On adding barium chloride solution to 20 cc.
of the 1:20 aqueous solution prepared by the aid of heat,
no change should appear.
* Potassium perchlorate is distinguished from potassium chlorate by
the fact that it dissolves without color in concentrated sulphuric acid,
and is not decomposed by hydrochloric acid with the liberation of free
chlorine.
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POTASSIUM
PERMANGANATE
KM11O4. Mol. Wt. 158.15.
I
POTASSIUM PERMANGANATE
Dark-violet, almost black prisms, exhibiting a steel-blue
luster, soluble in 16 parts of cold, and in 3 parts of boiling,
water. The 1:1000 aqueous solution is neutral to litmus
paper.
TESTS OF PURITY
Sulphates and Chlorides. — Boil 0.5 gm. of potassium permanganate with a mixture of 2 cc. of 95 per cent alcohol
and 25 cc. of water, and filter. The filtrate should be colorless, and, after adding to it 2 cc. of nitric acid, barium nitrate,
and silver nitrate solutions, it should not develop more than
a slight opalescence.
Nitrates. — Add gradually 1 gm. of crystallized oxalic acid
to a solution of 0.5 gm. of potassium permanganate in 5 cc.
of water, heat to 50 to 60° C , and filter. On overlaying
1 cc. of ferrous sulphate solution on a mixture of 2 cc. of the
clear colorless filtrate and 2 cc. of concentrated sulphuric
acid, no dark-colored zone should form at the contact-surfaces
of the two liquids.
Chlorates. — Heat 2 gm. of potassium permanganate in a
platinum crucible, and gradually add small pieces of paraffin
until no more glowing is observed. When cold, the residue
is treated with 20 cc. of water, filtered, and 5 cc. of nitric acid
and silver nitrate solution are added to the filtrate. The
liquid should develop at most a slight opalescence.
Quantitative Determination. — Dissolve 3.164 gm. of potassium permanganate in water and dilute to 1000 cc. Also
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dissolve 6.715 gm. of sodium oxalate,* dried at 240° C. (see
Sodium Oxalate, Sorensen's), in water and dilute to 1 liter
(decinormal sodium oxalate). Measure off 30 cc. of the
oxalate solution with a burette, add to it 6 to 8 cc. of concentrated sulphuric acid, heat to about 60° C. ,and run in the
potassium permanganate solution until a permanent red color
appears.
1 cc. of decinormal Na2C2O4 = 0.003164 gm. of KMnO 4 ,
log. 50024.
II
POTASSIUM PERMANGANATE, FREE FROM
SULPHATES
The preparation contains 99.7 to 100 per cent of KMnO 4 .
TESTS OF PURITY
Sulphates. — The solution of 3 gm. of potassium permanganate in 150 cc. of water with 15 cc. of 95 per cent alcohol
(or a little hydrogen peroxide, 30 per cent), heated, if necessary, until perfectly decolorized, should yield a filtrate which,
on the addition of 2 cc. of hydrochloric acid and barium
chloride solution, should afford no precipitate of barium
sulphate on standing twelve hours.
Further Tests. — The other tests and the quantitative
determination as given under Potassium Permanganate are
also to be made.
POTASSIUM STANNOSULPHATE
(MARIGNAC'S SALT)

K2Sn(SO4)2. Mol. Wt. 389.42
White crystals, soluble in dilute potassium or sodium
hydroxide solution, and in hydrochloric acid.
* The proper composition of the sodium oxalate is verified and controlled by qualitative tests and by titration with fifth normal hydrochloric
acid.
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TIOT OK PURITY
Quantitative Determination. • I )issolve 1 gin. of potasHium stannosulphate in a solution of 5 gm. of Hodiiun bicarbonate and f> gin. of potassium and sodium tartrate in 100 cc.
of water, and titrate the* clear liquid with deeinormai iodine,
using starch solution as the indicator.
I cc. of deeinormai I
0.019-171 gin. of K2Sn(SO4)2; log.
2HMI).
POTASSIUM SULPHATE
K,SO*. Mol. Wt. 174.30.
White, hard crystals, soluble in 10 parts of cold, and in
-1 parts of boiling, water, but insoluble in alcohol. The
aqueous solution is neutral to litmus paper.
TKSTtf OK PURITY
Chloride*?, Heavy Metals (Fe, Cu), Calcium, and Magnesium).
20 cc. portions of the 1:2() aqueous solution should
not be affected by hydrogen sulphide water, nor by ammonium oxalafe, silver nitrate, and sodium phosphate solutions.
Iron.
The solution of 1 gm. of potassium sulphate in
20 cc. of water boiled with a few drops of nitric acid should
remain colorless on the addition of potassium sulphocyanate
solution.
POTASSIUM SULPHIDE
Leather-brown or yellowish-green pieces, which deliquesce
in moist air, dissolve in 2 parts of wafer with but a slight
residue, and afford alkaline, yellowish-green solutions. On
adding acetic acid to the aqueous solution, hydrogen sulphide
gas in generated in copious quantities.
POTASSIUM SULPHIDE SOLUTION
The solution contains 5 per cent of K2S, and is intended
for use in determining nitrogen according to Kjeldahl.
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Nitrogen. — Mix 100 cc. of the potassium sulphide solution
in a distilling flask with 50 cc. of nitrogen-free sodium hydroxide solution (sp. gr. 1.3). Add 1 gin. of zinc dust, and
distil off about 50 c c , collecting the distillate in a U-tube
receiver containing about 20 cc. of water and 2 to 3 cc. of
decinormal hydrochloric acid. Titrate the distillate with
decinormal potassium hydroxide, using methyl orange as the
indicator. The ammonia distilled over should not have neutralized more than 0.2 cc. of the decinormal acid.
POTASSIUM SULPHOCYANATE
(POTASSIUM THIOCYANATE)

KSCN. Mol. Wt. 97.25.
Colorless, prismatic crystals, deliquescent in the air, and
easily soluble in water and in alcohol.
TESTS OF PURITY
Substances Insoluble in Alcohol. — 1 gm. of potassium
sulphocyanate should completely dissolve in 10 cc. of boiling
absolute alcohol, and yield a clear solution.
Sulphates. — On adding to a solution of 1 gm. of potassium
sulphocyanate in 20 cc. of water, a few drops of hydrochloric
acid and some barium chloride solution, no turbidity should
be observed within five minutes.
Heavy Metals. — On dissolving 1 gm. of potassium sulphocyanate in 20 cc. of water, and adding to the solution a few
drops of ammonium sulphide solution, no precipitate should
form, nor should a brown or green color develop.
Iron. — The solution of 1 gm. of potassium sulphocyanate
in 20 cc. of water should remain perfectly colorless on the
addition of 0.5 cc. of hydrochloric acid.
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POTASSIUM SULPHYDRATE
(POTASSIUM

IIYOKOHULPHIDK)

•JKSII ! II,(). Mcil. VVt, K;2.'I5.
(olorkss, deliquescent crystals* c^isily .soluble in water and
in alcohol. The solution is strongly alkaline to litmus paper.
<>n Ixiilintf, the aqueous solution is decomposed with the
evolution of hydrogen .sulphide gas and the formation of
potassium hydroxide.
TKST OF IHIIUTV
Polysulphldea.
The* solution of 1 grn. of potassium sulphydrafo in 'JO cv. of water should be colorless and clear.
On acidulating the solution with hydrochloric acid, hydrogen
sulphide pis is generated in copious quantities, and the fluid
exhibits a slight opalescent turbidity. No separation of
sulphur .should occur.
POTASSIUM TETRAOXALATE
Kll<y>4 I IMy>* I 2H,O. Mol. Wt. 254.20.
Colorless, triclinic crystals, soluble in 55 parts of water.
The aqueous solution is arid to litmus paper.
TKSTB OF IHJUITY
rhi» tests for chlorides, sulphates, and heavy metals are
to be made us detailed under Potassium Oxalate, Neutral.
Quantitative Determination.
la) Aridimrfrie: "Dissolve about 3.10 gm. of potassium
tetraoxulate in water and dilute to 500 cc. Titrate
50 cc. of this solution, while boiling, with fifth
normal potassium hydroxide, using phenolphthalein
as the* indicator.
f

* Whwi <<*p<wil to tlm air, tho preparation rapidly acquires a yellow
color by fnkiiiK Uf> <»xy^»n with t\w formation of polysulphides. It
nhtMiId, Mif^rcloro, In? pw«Hcrvtul in woll-ntopporod bottles.
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1 cc. of fifth normal KOH = 0.016947 gm. of KHC 2 O 4 +
H2C2O4 + 2H2O, log. 22909.
(b) Oxidimetric: To 50 cc. of the solution made for test a,
add 6 to 8 cc. of concentrated sulphuric acid, heat
the liquid to about 60° C , and titrate with decinormal
potassium permanganate.
1 cc. of decinormal KMnO 4 = 0.006355 gm. of KHC 2 O 4 +
H2C2O4 + 2H2O, log. 80312.
POTASSIUM AND SODIUM TARTRATE
(ROCHELLE SALT; SEIGNETTE SALT)

KNaCJHUQo + 4H2O. Mol. Wt. 282.29.
Colorless, prismatic crystals, soluble in 1.4 parts of water,
and yielding a neutral solution.
TESTS OF PURITY
Calcium. — On dissolving 1 gm. of potassium and sodium
tartrate in 10 cc. of water, and adding to the solution 5 cc.
of dilute acetic acid, and then shaking for a few minutes, a
crystalline precipitate forms. On filtering off the latter,
diluting the filtrate with an equal volume of water, and
then adding 8 to 10 drops of ammonium oxalate solution, no
turbidity should develop within one minute.
Heavy Metals. — The 1:20 aqueous solution should show
no change with hydrogen sulphide water.
Chlorides and Sulphates. — The solution of 1 gm. of potassium and sodium tartrate in 10 cc. of water, with 2 cc. of
nitric acid added, should not be affected by silver nitrate
and barium nitrate solutions.
Ammonium Compounds. — On heating the solution of 1
gm. of potassium and sodium tartrate in 10 cc. of water
with 10 cc. of sodium hydroxide solution (sp. gr. 1.3), no
vapors of ammonia should be given off (to be ascertained by
means of moist litmus paper).
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PYROGALLOL
(ACID PYIUKJALUC)

<\»IUOII)a. Mol. Wt. V2(\M.
While, shining IUM»C11<»S or scales, melting at 131° C. Pyrogullol is soluble in 1.7 parts of water, in 1 part of alcohol,
and in 1.2 parts of ether; it is difficultly soluble in benzene,
chloroform, and carbon disulphide. The aqueous solution is
slightly acid to litmus paper.
T10KTS OK PURITY
Inorganic Matter.
1 gm. of pyrogallol, on being heated,
should volatilize and leave no weighable residue.
Gallic Acid.
2 gin. of pyrogallol must completely dissolve
in 5 ce. of ether (sp. gr. 0.72), and afford a clear solution.
RESORCINOL
(RKHOUCIN)

(UUOIIh. Mol. Wt. 110.04.
Colorless crystals, having a scarcely perceptible but peculiar odor, soluble* in about I part of water, or alcohol, easily
soluble in ether and in glycerin, difficultly soluble in chloroform and in carbon disulphide. Hesorcinol volatilizes on
bring heated, and melts at 110 to 111 0 0. The aqueous
solution Ls neid to litmus paper.
TKHTH OF PURITY
Non-volatile Matter.
1 gm. of resorcinol, on being heated
and volatilized, should leaw uo weighable residue.
Diresorcin and Phenol.
1 gm. of resoreinol should yield
a perfectly clear solution with 20 cc. of water; and the solution on being warmed should not have a phenolic odor.
Free Acids (e.g., Salicylic Acid).
On dissolving 1 gm. of
resoreiuol in 10 cc. of alcohol, and adding 1 drop of lacmoid
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solution, a wine-red liquid is obtained, which, on the addition
of 1 drop of decinormal potassium hydroxide, should assume
a blue color.
SILVER
Ag. Atom. Wt. 107.93.
A white, shining metal in the form of foil, insoluble in
hydrochloric and in cold dilute sulphuric acids; soluble in
nitric and in hot concentrated sulphuric acids.
TESTS OF PURITY
Foreign Metals. — Dissolve 2 gm. of silver in the smallest
possible quantity of nitric acid (sp. gr. 1.2). The solution
should be colorless and there should be no insoluble residue
(Sb and Sn). Dilute with about 200 cc. of water (no turbidity should occur after standing one hour — Bi), and precipitate the' silver by adding hydrochloric acid to the boiling
solution. Allow the precipitate to settle in a dark place,
filter, and evaporate the filtrate. No weighable residue
should remain.
Quantitative Determination. — This may be carried out
either gravimetrically by precipitating the silver by means of
hydrochloric acid from a boiling solution slightly acid with
nitric acid; or the determination may be made volumetrically
according to Gay-Lussac's method, which is used in all the
laboratories of the German mints.
NOTE. — Regarding the manner in which this method is carried out,
see Lunge, Chem.-tech. Untersuch.-Meth., 5 ed., 2, 135; Sutton, Volumet.
Anal., 9 ed., p. 303.
SILVER NITRATE
AgNO3. Mol. Wt.,169.97.
Colorless, lustrous crystals or sticks, exhibiting a stellate,
crystalline fracture, and yielding a clear, colorless solution
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with 0.6 part of water, and with about 10 parts of alcohol.
The aqueous solution should be neutral to litmus paper.
TESTS OF PURITY
Chlorides. — Dissolve 5 gm. of silver nitrate in 5 ce. of
water, and allow the solution to run into 100 cc. of water.
No turbidity or opalescence should occur.
Potassium Nitrate. — Dissolve 0.5 gm. of silver nitrate in
0.5 cc. of water, mix the solution with 20 cc. of absolute
alcohol, and shake for a few minutes. No turbidity or
precipitate should form.
Salts of Copper, Bismuth, and Lead. — Dissolve 1 gm. of
silver nitrate in 5 cc. of water, and add to the solution 10 cc.
of ammonia water. The liquid should remain clear and
colorless.
Substances not Precipitated by Hydrochloric Acid. — Dissolve
2 gm. of silver nitrate in 50 cc. of water, heat the solution
to boiling, and add 3 cc. of hydrochloric acid. After the
precipitate has settled, filter, and evaporate the filtrate to
dryness. No weighable residue should remain.
Quantitative Determination. — This is carried out as detailed under Silver.
SILVER NITRITE
AgNO2. Mol. Wt. 153.97.
Small, yellowish, acicular crystals, soluble in about 300
parts of cold water. Silver nitrite is more readily soluble in
hot water, but suffers partial decomposition therein.
TESTS OF PURITY
Substances not Precipitated by Hydrochloric Acid. — Dissolve
2 gm. of silver nitrite, with heat, in 100 cc. of water, with
the aid of 2 cc. of nitric acid, heat the solution to boiling,
and add 3 cc. of hydrochloric acid. After the precipitate
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has settled, filter, and evaporate the filtrate to dryness. No
weighable residue should remain.
Quantitative Determination.* — Dissolve 1.5 gm. of silver
nitrite in water and dilute to 500 cc. Make a mixture
containing 18 to 19 cc. of decinormal potassium permanganate
solution, 20 cc. of dilute sulphuric acid, and 300 cc. of water,
heat it to 40 to 50° C , and run the nitrite solution into it
until the pink color just disappears. Care must be taken
towards the end to introduce the nitrite solution very slowly,
because the change from pink to colorless always requires
some time.
1 cc. of decinormal KMnO4 = 0.0076985 gm. of AgNO 2 ,
log. 88640.
SODIUM
Na. Atomic Wt. 23.05.
The metal, when freshly cut, has a silver-white surface,
which rapidly becomes dull on exposure to air and becomes
covered with crusts of sodium oxide, sodium hydroxide, and
sodium carbonate. At ordinary temperatures, sodium has
the consistency of wax, but at low temperatures it is brittle.
TESTS OF PURITY
Foreign Metals. —
(a) 1 gm. of sodium is freed from adhering petroleum by
wiping with pieces of filtering paper, then cut into
small pieces, and thrown upon 20 cc. of cold water.
The solution of sodium hydroxide so obtained should
appear unchanged upon adding ammonium sulphide
solution.
(b) The solution perpared from 1 gm. of sodium and 20 cc.
of water should be unchanged in appearance on the
addition of 10 cc. of hydrochloric acid, followed by
hydrogen sulphide water.
* Compare other methods of determining nitrites; Sutton, Volumct.
Anal., 9 ed., p. 270 (1904).
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SODIUM ACETATE
NaC2H3O2 + 3H2O. Mol. Wt. 136.12.
Colorless, transparent crystals, efflorescent in warm air,
soluble in 1 part of water, in 23 parts of cold, and 1 part of
boiling, alcohol.
The solution of 1 gm. of sodium acetate in 1 cc. of water
is alkaline to litmus paper; it should, however, not be reddened, or only very slightly, by phenolphthalein solution.
TESTS OF PURITY
Chlorides. — The solution of 1 gm. of sodium acetate in
20 cc. of water should appear unchanged on adding 1 cc. of
nitric acid followed by silver nitrate solution.
Sulphates. — 20 cc. of the 1:20 aqueous solution should
not be rendered turbid by barium chloride solution.
Heavy Metals and Calcium. — 20 cc. of the 1:20 aqueous
solution should not be affected by hydrogen sulphide water,
nor by ammonium oxalate solution.
Iron. — The solution of 1 gm. of sodium acetate in 20 cc.
of water should not be reddened on adding 1 cc. of hydrochloric acid, followed by potassium sulphocyanate solution.
SODIUM AMALGAM
Gray pieces, the size of peas, containing 2 per cent of
metallic sodium.
TEST OF STRENGTH
Quantitative Determination of Sodium. — Introduce 10 gm.
of sodium amalgam into 100 cc. of water, and allow the
mixture to stand with repeated shaking until the evolution
of hydrogen entirely ceases. Then titrate with normal
hydrochloric acid, using methyl orange as the indicator.
1 cc. of normal HC1 = 0.02305 gm. of Na, log. 36267.
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SODIUM BICARBONATE
NaHCO3. Mol. Wt. 84.05.
White, crystalline crusts, or crystalline powder, soluble in
12 parts of water, but insoluble in alcohol. The aqueous
solution is faintly alkaline to litmus paper.
TESTS OF PURITY
Sulphates. — Dissolve 2 gin. of sodium bicarbonate in 30 cc.
of water, add 10 pc. of hydrochloric acid, heat to boiling,
and add barium chloride solution. No precipitate of barium
sulphate should form within twelve hours.
Silica. — Dissolve 5 gm. of sodium bicarbonate in 15 cc.
of water and 25 cc. of hydrochloric acid in a platinum dish.
Evaporate the solution on the water-bath, dry the residue
for half an hour at 120° C.; and then dissolve it in 3 cc. of
hydrochloric acid and 25 cc. of water. The solution should
be perfectly clear.
Chlorides, Thiosulphates, and Arsenic. — On adding to the
solution of 1 gm. of sodium bicarbonate in 50 cc. of water
5 cc. of dilute acetic acid, followed by silver nitrate solution,
at most a faint opalescence should develop.
Phosphates. — Dissolve 2 gm. of sodium bicarbonate in
20 cc. of water, add 20 cc. of nitric acid and 10 cc. of ammonium molybdate solution. On heating to 30 to 40° C , no
yellow precipitate should form within two hours.
Heavy Metals. —
(a) The solution of 3 gm. of sodium bicarbonate in 40 cc.
of water and 8 cc. of hydrochloric acid should
remain unchanged on the addition of hydrogen sulphide water; on adding to the liquid 5 cc. of ammonia water and a few drops of ammonium sulphide
solution, no precipitate should form, nor should a
green or brown color develop.

CHEMICAL REAGENTS

191

(b) The solution of 1 gm. of sodium bicarbonate in 15 cc.
of water and 2 cc. of hydrochloric acid should not
be reddened on the addition of potassium sulphocyanate solution.
Potassium. — The yellow color imparted by sodium bicarbonate to the flame, when observed through cobalt glass,
should have at most a transient violet tinge.
Monocarbonate (Neutral Sodium Carbonate). —
(a) A solution of 1 gm. of sodium bicarbonate in 20 cc. of
water, prepared at a temperature not above 15° C ,
without excessive shaking, should not be immediately reddened on the addition of 3 drops of
phenolphthalein solution; at all events, any slight
redness that may develop should disappear on the
addition of 0.2 cc. of normal hydrochloric acid.
(6) 1 gm. of the sodium bicarbonate dried over sulphuric
acid, and ignited, should leave a residue weighing
not more than 0.633 gm.
Ammonia. — On heating 1 gm. of sodium bicarbonate in a
test-tube, no vapors of ammonia should be evolved (to be
ascertained by moistened turmeric paper).
Sulphocyanates. — The solution of 1 gm. of sodium bicarbonate in 3 cc. of nitric acid and 47 cc. of water should not
be reddened on the addition of 1 drop of ferric chloride
solution.
Quantitative Determination. — On titrating 1 gm. of sodium
bicarbonate with normal hydrochloric acid, using methyl
orange as the indicator, 11.9 cc. of the acid should be required.
1 cc. of normal HC1 = 0.08405 gm. of NaHCO3, log. 92454.
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SODIUM BISULPHATE
(SODIUM ACID SULPHATE)

NaHSO4 + H2O. Mol. Wt. 138.13.
Colorless crystals, or white, fused pieces, easily soluble in
water. The aqueous solution is strongly acid to litmus paper.
TESTS OF PURITY
Heavy Metals. — The solution of 1 gm. of sodium bisulphate in 20 cc. of water should not be affected by hydrogen
sulphide water; nor should it show any change on making it
alkaline with ammonia water, and then adding ammonium
sulphide solution.
Chlorides. — 20 cc. of the 1:20 aqueous solution should
not be rendered turbid on adding silver nitrate solution.
Arsenic. — The mixture of 1 gm. of powdered sodium
bisulphate with 3 cc. of stannous chloride solution should
not acquire a darker color within one hour.
Potassium. — The yellow-colored flame produced by sodium
bisulphate, when observed through cobalt glass, should exhibit
only a transient violet color.
Quantitative Determination. — Dissolve 1 gm. of sodium
bisulphate in 50 cc. of water, and titrate with normal potassium hydroxide, using methyl orange as the indicator.
1 cc. of normal KOH - 0.13813 gm. of <NaHSO4 + H 2 O,
log. 14029.
SODIUM BISULPHITE
(SODIUM ACID SULPHITE)

NaHSO3. Mol Wt. 104.118.
A white powder, having an odor of sulphurous acid, and
soluble in 4 parts of water. The aqueous solution is acid to
litmus paper.
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TESTS OF PURITY
Heavy Metals and Arsenic. — Completely evaporate a mixture of 5 gm. of sodium bisulphite with 5 cc. of pure sulphuric
acid (sp. gr. 1.84) on the sand-bath, and dissolve the residue
in 20 cc. of water. 10 cc. of this solution should not be
affected by hydrogen sulphide water. On adding to the
other 10 cc. of the solution a solution of ammonium molybdate
in nitric acid, and heating the mixture to 70 to 80° C , the
liquid should not acquire a yellow color, nor should a yellow
precipitate form.
Quantitative Determination. — Dissolve 1 gm. of sodium
bisulphite in thoroughly boiled water and dilute to 100 cc.
Run this solution from a burette into a mixture of 30 cc. of
decinormal iodine and 5 cc. of hydrochloric acid, with constant shaking, until complete decoloration ensues.
1 cc. of decinormal-I = 0.0052059 gm. of NaHSO 3 , log.
71649.
SODIUM

BORATE,

CRYSTALS

(BORAX; SODIUM TETRABORATE; SODIUM BIBORATE)

Na2B4O7 + 10 H2O. Mol. Wt. 382.26.
Hard, colorless crystals, or crystalline pieces, soluble in
17 parts of cold, and in 0.5 part of boiling, water, freely
soluble in glycerin, but insoluble in alcohol. When borax
is heated, it swells up, the water of crystallization being
expelled, and at a red heat the anhydrous borax fuses to a
transparent, colorless mass.
The aqueous solution is alkaline to litmus paper, and
when acidulated with hydrochloric acid it colors turmeric
paper brown. The brown color becomes particularly evident
as the paper dries, and when moistened with ammonia water
the color becomes greenish-black.
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I
SODIUM BORATE
TKSTS OK PHUTY
Carbonates and Sulphates.
The solution of 1 p;m. of lioras
in 20 cc. of water should not effervesce on tin* julditiun <»1
hydrochloric add, and should not In* affected hy the ^ul» <•
quent addition of barium chloride solution.
Chlorides. — On adding to 20 cc. of the 1: U0 JUJUI-UUH
solution 3 cc. of nitric acid, followed hy silver nil rate .ulu
tion, at most a slight opalescent turbidity .should «li*vr|np,
Quantitative Determination/11
Dissolve 1 yju. of \mvi\\ in
50 cc. of water, add 1 drop of methyl orange .sultiiicm. ami
titrate with fifth normal hydrochloric acid.
1 cc, of fifth normal IICl
O.(K*Si>2(i gm. of N u j l . o , I
IOII 2 (.), log. r)S2:i5.

II
SODIUM BORATE, PUREwST CRYSTALS
TKSTS OK p r u i r v

Content of Water.t
1 gm. of borax, on ignition. '4H»UM
yield a r(\sidue weighing i)J)2\) gin.
Carbonates and Sulphates.
The solution of ! i<tu, ni liura\
in 20 cc. of water should not effervesce on adding I rr. <»!
hydrochloric, acid, nor should it become turlud nti the Mil*••!••
((ucnt addition of barium chloride solution.
Chlorides.
On adding to 20 cc, of the 1 : v!O u«|tti*«*ti*i
solution •'{ cc. of nitric acid, followed by .silwr uitrafe ;«4u
tion, no change should appear.
* Oompjiro method of Scliwartz as given in Suttnu, \«»ltu<j«t Vj» »|
9 eel., p. 94 (1001).
t Hosid(\s thin pri.M!naii<i lmr:i\ ronininin^ 10 imilrruli-. ul n.d«« «.i
cryHtiillizjition, tlu^rc. in mioihcr l»ora\ r(»tilii
l !
of crystallization, crystnlli/in^ in ncttihcdm.
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Calcium. — The solution of 1 gin. of borax in 20 cc. of
water should not be rendered turbid by ammonium oxalate
solution.
Iron and Other Metals. —
(a) The solution of 1 .gm. of borax in 20 cc. of water
should not be reddened on the addition of 2 cc. of
hydrochloric acid, followed by potassium sulphocyanate solution.
(6) 20 cc. of the 1:20 aqueous solution, acidulated with
2 cc. of hydrochloric acid (sp. gr. 1.124), should
remain unchanged on the addition of hydrogen
sulphide water.
Quantitative Determination. — The determination is carried
out as detailed under Sodium Borate.
SODIUM BORATE, PUREST, CALCINED.
A white, spongy mass, or white powder, containing at least
75 per cent of Na2B4O7 (anhydrous).
TESTS OF PURITY
The tests to be made are those given under Sodium Borate,
Purest, Cryst. But for each gram of crystallized borax use
0.7 gm. of the calcined.
Quantitative Determination.* — Dissolve 1 gm. of calcined
borax in 50 cc. of water, add 1 drop of methyl orange solution,
and titrate with fifth normal hydrochloric acid. At least
37.2 cc. of the acid should be necessary to produce the endpoint.
1 cc. of fifth normal HC1 = 0.02021 gm. of N a 2 B A , log.
30557.
* Compare methods given by Sutton, Volumet. Anal., 9 ed., p. 94 (1904).
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SODIUM BORATE, PUREST, FUSED
(BORAX GLASS; ANHYDROUS BORAX)

Na2B4O7. Mol. Wt. 202.1.
Colorless, vitreous pieces, which take up moisture from the
air, and in consequence become opaque.
TESTS OF PURITY
The tests to be made are those given under Sodium Borate,
Purest, Cryst. But for each gram of the crystallized borax
use 0.5 gm. of the fused.
Quantitative Determination. — This is carried out as described under Sodium Borate, Purest, Calcined.
SODIUM BROMATE
NaBrO3. Mol. Wt. 151.01.
Shiny crystals, or crystalline powder, soluble in 3 parts of
cold, and in about 1.5 parts of boiling, water.
TESTS OF PURITY
Bromides. — On dissolving 2 gm. of sodium bromate in
20 cc. of water, and adding 5 cc. of dilute sulphuric acid,
the solution should not immediately acquire a yellow color.
Quantitative Determination. — Dissolve 0.10 to 0.15 gm.
of sodium bromate, previously dried for twenty-four hours
over sulphuric acid, in 20 cc. of water, add 3 gm. of potassium
iodide and 5 cc. of hydrochloric acid, and titrate the liberated
iodine with decinormal sodium thiosulphate.
1 cc. of decinormal Na2S2O3 = 0.002517 gm. of NaBrO 3 ,
log. 40088.
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CARBONATE

SODIUM CARBONATE, CRYSTALS
NaaCO3 + lOHoO. Mol. Wt. 286.26.
Colorless, transparent crystals, efflorescent in the air, soluble in 1.6 parts of cold, and 0.2 part of boiling, water. The
aqueous solution is strongly alkaline to litmus paper. Sodium
carbonate is insoluble in alcohol. The crystallized sodium
carbonate contams 37 per cent of the anhydrous salt, Na2CO3.
TESTS OF PURITY
Substances Insoluble in Water. — 20 gm. of sodium carbonate should completely dissolve in 80 cc. of water, yielding
a perfectly colorless solution.
Sodium Hydroxide. — In a graduated flask of 100 cc.
capacity, dissolve 3 gm. of crystallized sodium carbonate in
50 cc. <jf water, add to the solution 6 gm. of crystallized
barium chloride dissolved in 30 cc. of water, and then fill
with water up to the mark. After thoroughly shaking,
filter, and to 50 cc. of the filtrate add some phenolphthalein
solution. The liquid should not acquire a red color. Use
boiled water throughout.
Sulphates. — On boiling a solution of 10 gm. of sodium
carbonate in 50 cc. of water and 10 cc. of hydrochloric acid,
for a few minutes, and then adding barium chloride solution,
no precipitate of barium sulphate should form within twelve
hours.
Chlorides. — The solution of 5 gm. of sodium carbonate
in 50 cc. of water and 10 cc. of nitric acid should not be
affected by silver nitrate solution.
Silicates. — Dissolve 20 gm. of crystallized sodium carbonate in 30 cc. of hydrochloric acid in a platinum dish, and
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evaporate the solution on the water-bath to dryness. Dry
the residue half an hour at 120° C, and then dissolve it in
3 cc. of hydrochloric acid and 50 cc. of water. The solution
should be perfectly clear.
Nitrates. — Dissolve 1 gm. of sodium carbonate in 10 cc.
of dilute sulphuric acid, and overlay this liquid on 5 cc. of a
solution of 0.5 gm. of diphenylamine in 100 cc. of concentrated sulphuric acid and 20 cc. of water. No blue color
should form at the contact-surfaces of the two liquids.
Phosphates. — To the solution of 20 gm. of sodium carbonate in 50 cc. of nitric acid add 50 cc. of a solution of ammonium molybdate in nitric acid. No yellow precipitate
should form in the liquid on standing two to three hours
at about 40° C.
Potassium. — The yellow color imparted by sodium carbonate to the flame, when observed through cobalt glass, should
at most have a transient violet tinge.
Ammonium Compounds. — On adding 1 cc. of Nessler's
reagent to a solution of 10 gm. of sodium carbonate in 50 cc.
of water, no change should be observed.
Calcium and Magnesium. — Dissolve 10 gm. of sodium
carbonate in 10 cc. of water and 10 cc. of hydrochloric acid,
and add 5 cc. of ammonia water, followed by ammonium
oxalate solution. The liquid should remain perfectly clear,
and should show no change even on the addition of ammonium phosphate solution and standing for several hours.
Heavy Metals. —
(a) The solution of 20 gm. of sodium carbonate in 50 cc.
of water and 20 cc. of hydrochloric acid should not
be affected by hydrogen sulphide water; on now
adding to the solution 5 cc. of ammonia water and
a few drops of ammonium sulphide solution, no
turbidity or green color should develop.
(6) A solution of 10 gm. of sodium carbonate in 25 cc. of
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water and 10 cc. of hydrochloric acid should not
acquire a red color on the addition of potassium
sulphocyanate solution.
Arsenic. — Introduce 20 gm. of arsenic-free, metallic zinc
into the generating flask of a Marsh apparatus, and start the
hydrogen by adding dilute sulphuric acid (1:5). Dissolve
30 gm. of sodium carbonate in 100 cc. of dilute sulphuric
acid (1:5), introduce the solution in small quantities at a
time into the Marsh apparatus, and maintain a slow stream
of gas for about half an hour. At the close of this period no
deposit of arsenic should be visible within the reduction
tube.
Quantitative Determination. — Dissolve 3 gm. of sodium
carbonate in 50 cc. of water, and titrate with normal hydrochloric acid, using methyl orange as the indicator.
1 cc. of normal HC1 = 0.14313 gm. of Na2CO3 + 10H 2 O,
log, 15573.
II
SODIUM CARBONATE, DRIED
A white, dry powder, containing about 80 per cent of
Na2CO3.
TESTS OF PURITY
The tests to be made are those given under Sodium Carbonate Crystals. But for each gram of the crystals use 0.45
gm. of the dried.
Quantitative Determination. — Dissolve 1 gm. of the sodium carbonate in 50 cc. of water, and titrate with normal
hydrochloric acid, using methyl orange as the indicator. At
least 15 cc. of normal acid should be required.
1 cc. of normal HC1 - 0.05305 gm, of Na 2 C0 3 , log. 72469.
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III
SODIUM CARBONATE, ANHYDROUS
Na,(H>;t. Mol. Wt. I (Mi. I

A white powder, containing 99 to MM) per cent nf N H / ' ( ):I.*
TIOS'PS OK ITIUTV
The testa to bo made are those given under Sodium Carbonate Crystals. Hut for each gram of crystals use 0.JJ5 tfiu.
of the anhydrous.
Quantitative Determination.
Dissolve I gin. in Aft n \ of
water and titrate with normal hydrochloric arid, usiiiK ntft !tyl
orange as indicator. At least 1S.7 re. of the uurmu! nv'ul
should be re([uired.
1 cc. of normal HOI
0.0f>Mr> gm. of Na,H >.,. lotf. 7UUKI.
SODIUM
CHLORIDE
NaCl. Mol. Wt.fiS.fi.
I
SODIUM

CHLORIDE

White, cubical crystals, or crystalline powder, NOIUMI* iti
2.7 parts of water. The* aqueous nolulion is neutral to litinu-s
paper.
TKSTS OK Pt'lUTV
Sulphates. —U gin. of nodium chloride yit*hl a jMTfVrtly
clear solution with 20 cc. of water. On diluting HUM .solution with SO cc. of water, adding I ee. of hydrochloric nvn\t
heating to boiling, and then adding barium ehloridt* xolutiou,
no precipitate of barium sulphale should form within t\vi*lw
hours.
* Sodium carbonate, which in to IK* UHWI IIM a Hlarnlnnl lit v«»|tttu«*titr
dctertninatiouH, inunt fimt l>o IHMIUMI for thirty numit^ in n mml h;iih,
or in an air-hath, at 270 to 300° t\ ($IH\ hungo, 7AHV\U\ nuw* rbi«i«
IT, 231 (1004); J. Ohom. Sue, 86, II, 289 (1901) .)
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Alkaline Earths, and Heavy Metals. — The solution of 3 gm.
of sodium chloride in 50 ec. of water, heated to boiling,
should not. bo affected by ammonium oxalate solution; nor
by .sodium carbonate solution; nor by ammonium sulphide
solution.
Magnesium.
Dissolve ;j gm. of sodium chloride in 10 cc.
of water, and add f> cc. of ammonia water and ammonium
phosphate solution. No precipitate should form within three
hours.
Iodides.
On adding to 20 cc. of the 1:20 aqueous solution one drop of ferric chloride solution and some starch
solution, no blue color should develop.
Potassium.
()n adding platinic chloride solution and 3 cc.
of alcohol (t)5 per cent) to the solution of 1 gm. of sodium
chloride in f> ee. of water, no precipitate should form within
two hours.
Iron,
The solution of 3 gm. of sodium chloride in 20 cc.
of water boiled with a few drops of nitric acid should not
acquire a red color on the addition of potassium sulphocyanate
solution.
Ammonium.
The solution of 3 gm. of sodium chloride
in 20 <T. of water should not be changed in appearance on
OH* addition of Nessler'n reagent.
Quantitative Determination. - Dissolve 0.2 gm. of sodium
chloride* in 100 re. of water, add a few drops of potassium
rlmmuito solution, and titrate with decinormal silver nitrate
solution until a permanent red precipitate just begins to form.
I re of deeinormal A R N O , - 0.00585 gin. of NaCl, log.
7071 (I
II
SODIUM CHLORIDE, FUSED
Colorless, translucent pieces.
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TESTS OF PURITY
The tests and the quantitative determination as given
under Sodium Chloride are to be made.
SODIUM

HYDROXIDE

(CAUSTIC SODA; SODIUM HYDRATE)

NaOH. Mol. Wt. 40.058.
Three grades of sodium hydroxide are used in the chemical
laboratory:
1. Sodium Hydroxide, from Sodium.
2. Sodium Hydroxide, Purified by Alcohol.
3. Sodium Hydroxide, Purified.
These three preparations vary chiefly in their content of
chloride, sulphate, silica, and alumina.
I
SODIUM HYDROXIDE, FROM SODIUM
White pieces showing a crystalline structure on fracture.
The preparation contains from 95 to 98 per cent of NaOH.
TESTS OF PURITY
Sulphates. — Dissolve 3 gm. of sodium hydroxide in 50 cc.
of water, acidulate with 15 cc. of hydrochloric acid, heat to
boiling, and add barium chloride solution. No precipitate
of barium sulphate should form within twelve hours.
Chlorides. — Dissolve 1 gm. of sodium hydroxide in 20 cc.
of water, add 10 cc. of nitric acid and a few drops of silver
nitrate solution. At most a slight opalescent turbidity should
develop.
Nitrogen as Nitrates, Nitrites, Ammonia, etc. —
(a) To 2 gm. of sodium hydroxide dissolved in 10 cc. of
water add 20 cc. of dilute sulphuric acid, 1 drop of
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1: 1000 indigo solution, a granule of sodium chloride,
and then 10 cc, of concentrated sulphuric acid. The
blue color of tho mixture should not disappear
within ten minutes.
(//) Dissolve 25 gin. of sodium hydroxide in 100 cc. of
water in a distillation flask, and add 5 gm. of zinc
dust and 5 gm. of iron by hydrogen. Connect the flask
with a condenser and a U-tube receiver containing
l\ to 5 (•(•.. of fifth normal hydrochloric acid and 10 cc.
of wafer, allow to stand for several hours, and then
distil olT about 25 cc. over a small flame. Titrate
the distillate with fifth normal potassium hydroxide,
using methyl orange as tho indicator. At most
0.2 ec. of the acid should have been required to
neutralize the ammonia.
Silica.
Dissolve 5 gm. of sodium hydroxide in 25 cc. of
water and 25 ec. of hydrochloric acid in a platinum dish,
and evaporate to dryness on a water-bath. Dry the residue
for half an hour on the? sand-bath at about 120° C , and then
dissolve it in 10 ee. of hydrochloric acid and 90 cc. of water.
Any insoluble residue should be filtered off, washed, and
itfiiitnl. Its weight should not exceed 0.0005 gm.
Alumina, Calcium, and Heavy Metals. — 5 gm. of sodium
hydroxide should afford a clear and colorless solution with
10 er. of water. To this solution add 30 cc. of acetic acid
(sp. tfi\ 1.0-11), followed by 10 cc. of ammonia water. Then
dilute* with 55 ee. of water, and heat the liquid on the waterbat It until the odor of ammonia has disappeared. Add 2 to
A drops of ammonia water, and allow to stand twelve hours.
Within this time, no precipitate, or only a very slight floceulent precipitate, should form. In the latter case, the
precipitate is filtered off and washed. Its weight upon
ignition should not exceed 0.0005 gm. With the filtrate,
the following tests are made:
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To 50 cc. add a few cubic centimeters of ammonium oxalate
solution. No precipitate of calcium oxalate should form on
standing two hours.
To another 50 cc. add a few drops of ammonium sulphide
solution; no change should appear.
Quantitative Determination and Determination of Sodium
Carbonate Content. — Titrate the solution of 1 gm. of sodium
hydroxide in 100 cc. of water with normal hydrochloric acid
in the cold, using phenolphthalein as indicator. At least
24 cc. of normal acid should be required to destroy the red
color. Now add 1 drop of methyl orange, and titrate further
until the color changes to red. In the second titration, at
most 0.3 cc. of acid should be used (3.18 per cent of Na2CO3).*
1 cc. of normal HC1 = 0.04005 gm. of NaOH, log. 60260.
1 cc. of normal HC1 = 0.05305 gm. of Na2C03, log. 72469.
II
SODIUM HYDROXIDE, PURIFIED BY ALCOHOL
White, very hygroscopic sticks or pieces, exhibiting a
crystalline fracture. The preparation contains 95 to 98 per
cent of NaOH.
TESTS OF PURITY
Sulphates. — Dissolve 3 gm. of sodium hydroxide in 50 cc.
of water, acidulate with 15 cc. of hydrochloric acid, heat to
boiling, and add barium chloride solution. The liquid should
not have more than a slight turbidity; and it should still be
transparent when observed in a test-tube of 2 cm. diameter.
Chlorides. — The solution of 1 gm. of sodium hydroxide
in 20 cc. of water and 10 cc. of nitric acid may be rendered
opalescent on adding a few drops of silver nitrate solution,
but should develop no precipitate.
* Regarding the calculation of the sodium carbonate, see the note
under Potassium Hydroxide, Purest.
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Nitrogen as Nitrates, Nitrites, Ammonia, etc. — The test is
carried out as detailed under Sodium Hydroxide, From
Sodium.
Silica. — Dissolve 5 gm. of sodium hydroxide in 25 cc. of
water with 25 cc. of hydrochloric acid in a platinum dish,
and evaporate to dryness on the water-bath. Dry the
residue on the sand-bath for half an hour at about 120° C ,
and then dissolve it in 10 cc. of hydrochloric acid and 90 cc.
of water. Any insoluble residue is filtered off, washed, and
ignited. Its weight after ignition should not exceed 0.0025
gm.
Alumina, Calcium, and Heavy Metals. — 5 gm. of sodium
hydroxide should afford a clear and colorless solution with
20 cc. of water. Dilute the solution to 100 c c , and then add
30 cc. of acetic acid (sp. gr. 1.041) and 10 cc. of ammonia
water. At most a slight turbidity should develop within
five minutes, but no flocculent precipitate of aluminum
hydroxide should form; nor should an immediate change in
appearance occur on the addition of ammonium oxalate and
ammonium sulphide solution.
Quantitative Determination. — This is carried out as described under Sodium Hydroxide, From Sodium. The amount
of sodium carbonate present should not exceed 4 per cent.
Ill
SODIUM HYDROXIDE, PURIFIED
White, very hygroscopic sticks or pieces, exhibiting a
crystalline fracture. The preparation contains 90 to 95 per
cent of NaOH.
TESTS OF PURITY
Nitrogen as Nitrates and Nitrites. — To the solution of 2 gm.
of sodium hydroxide in 10 cc. of water, add 15 cc. of 16 per
cent sulphuric acid, 1 drop of 1:1000 indigo solution, a granule
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of Hodium chloride, and then 10 n \ of concentrated sulphuric
acid. The blue color of tlie* mixture .should not disappear
within ten minutes.
Alumina, Calcium, and Heavy Metals.
2.5 jau, of M»ditim
hydroxide should afford a clear and eolorhw .solution with
JO ec. of water. Dilute the solution to UN) ce. and add la w,
of acetic acid (sp. gr, 1.011) and 5 ec, of ammonia watrr,
At most a slight turbidity should develop within fiv*• minutrN,
but no flocks of aluminum hydroxide should separate. Tin*
solution thus tested should not immediately 1«* rendered
turbid on the* addition of ammonium oxulate Molufion; and
on adding to it. ammonium sulphide solution, it should acquire
at most a slight green color.
Quantitative Determination and Determination of ihv Sodium Carbonate Content.-—Titrate a Hiluliou of I j',m. of
sodium hydroxide in 100 cc. of water with normal hydrochloric acid in the cold, using pheuolphHmlriu n* \Uv iudi
cator. At least 22.5 ec. of normal aeid should \n> mjuiivd
to discharg(i \lw color. Now add I drop oi methyl omn^r,
and titralt 1 furth<»r until the color n^aiu ehungrH to m l . In
this s(»cond tit ration at most 0.5 cc. of th<* neid ^houhl In*
necessary (fi.tf per cent of N a i ' O ^ , *
1 cc. of normal IK-1 0.01005 gm, of NnCMI, lur. itOjtU),
I cc. of normal II(1I
0.05II05 gm. cif Nu^'O,. l«?«, T2MVA
utulor PotuHMium Uyilroxufo, Purv.st,
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SOLUTIONS

((•AUHTH! SODA SOUJTIONH)

I
SODIUM HYDROXIDE, SOLUTION I—FREE FROM
NITROGEN
A rolnr!i»ss lie|tti< 1 of specific gravity 1.3, and containing
about 27 JUT cent of sodium hydroxide, NaOH.
TKNTS O F PUKITV

Nitrogen of Nitrates, Nitrites, Ammonia, etc. —The test for
nitrogen in carried out by the distillation method as described
uudrr Sodium Hydroxide*, From Sodium. For this purpose
TO c'i\ UK) ^m.) of .sodium hydroxide, solution I, should be
Inkrn.
It
SODIUM

HYDROXIDE, SOLUTION II —FREE FROM
NITROGEN

A eolurhw liquid of specific gravity 1.3 and containing
about 27 per eeni of Hodium hydroxide, NaOII.
TRHTS OF PUIUTV
The twin to IH* mado an* thoH(» given under Hodium Hydro\id«\ Purified by Alcohol. Hut for each gram of sodium
hydroxide, purified by alcohol, use 2.9 co. (3.7 gin.) of
Noclium hydroxide, nolution II, N-free.
Ill
SODIUM HYDROXIDE, SOLUTION III.

SP. GR. 1.168

A Hear, eolorlenN liquid, of Hpecifie gravity 1.168 to 1.172,
and eontnininju: about 15 portent of sodium hydroxide, NaOH.
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TESTS OF PURITY

The tests to be made are those given under Sodium Hydroxide, Purified by Alcohol. But for each gram of sodium
hydroxide, purified by alcohol, use 5.6 cc. (6.5 gin.) of
sodium hydroxide, solution I I I .

SODIUM

H Y D R O X I D E

WITH

LIME

(SODA-LIME)

I
SODIUM HYDROXIDE WITH LIME
A white, porous mass, finely or coarsely granulated.
TESTS OF PURITY
Excess of Carbonate. — Soda-lime, when treated with dilute
sulphuric acid, should not effervesce strongly.
Nitrogen. —
(a) On igniting soda-lime in a test-tube, it should develop
no vapors of ammonia (to be ascertained by moistened litmus paper).
(b) Shake 50 gm. of finely powdered soda-lime with a mixture of 5 gm. of zinc dust and 5 gm. of iron by
hydrogen in 200 cc. of water in a flask of about
500 cc. capacity. Connect the flask with a condenser
and a receiver containing 2 to 3 cc. of fifth normal
hydrochloric acid, allow to stand for two to three
hours, and then distil off about 25 cc. over a small
flame. Now titrate the distillate with fifth normal
potassium hydroxide, using methyl orange as the
indicator. No more than 0.2 cc. of the acid should
have been required to neutralize the ammonia.
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II
SODIUM HYDROXIDE

WITH LIME
SPAR

FROM ICELAND

A white, porous, granular mass.
TESTS OF PURITY
Chlorides. — Dissolve 5 gm. of soda-lime in 50 cc. of
nitric acid ; and dilute the solution with 100 cc. of water.
The liquid should acquire at most a slight opalescent turbidity on the addition of silver nitrate solution.
Phosphorus. — Dissolve 10 gm. of soda-lime in 100 cc. of
nitric acid, and add to the solution 25 cc. of a solution of
ammonium molybdate in nitric acid. No yelloyv precipitate
should form within two to three hours on standing at about
40° C.
Sulphur. — Thoroughly mix 5 gm. of finely powdered sodalime with 2 gm. of sodium nitrate, and ignite the mixture in
a silver crucible. Dissolve the melt in 50 cc. of water with
20 cc. of hydrochloric acid, filter, and to the filtrate add
barium chloride solution. No precipitate of barium sulphate
should form within twelve hours.
SODIUM NITRATE
NaNO3. Mol. Wt. 85.09.
Colorless, transparent, rhombohedric crystals, soluble in
1.2 parts of water and in 50 parts of alcohol. The aqueous
solution is neutral to litmus paper.
TESTS OF PURITY
Sulphates. — On dissolving 3 gm. of sodium nitrate in
60 cc. of water, and adding 0.5 cc. of hydrochloric acid followed by barium chloride solution, no precipitate of barium
sulphate should form on standing twelve hours.
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Chlorides. — The solution of 1 gm. of sodium nitrate in
20 cc. of water, acidulated with a few drops of nitric acid,
should not be rendered turbid on the addition of silver nitrate
solution.
Chlorates and Perchlorates. — On gently igniting 1 gm. of
sodium nitrate, dissolving the residue in 20 cc. of water,
and adding 1 cc. of nitric acid, the solution should not be
rendered turbid on adding silver nitrate solution.
Calcium and Heavy Metals. —
(a) The solution of 3 gm. of sodium nitrate in 50 cc. of
water should show no change on the addition of
hydrogen sulphide water.
(&) The solution of 3 gm. of sodium nitrate in 50 cc.
of water should not be changed in appearance by
the addition of ammonia water nor by adding
ammoniumoxalate and ammonium sulphide solutions.
Iron. — 20 cc. of the 1:20 aqueous solution, acidulated
with 1 cc. of hydrochloric acid, should not be reddened on
the addition of potassium sulphocyanate solution.
Nitrites. — Dissolve 1 gm. of sodium nitrate in 20 cc. of
water, and add 1 cc. of dilute sulphuric acid and 1 cc. of a
1:200 solution of metaphenylenediamine hydrochloride.*
No yellow or yellowish-brown color should develop.
Iodates and Nitrites. — To 5 cc. of the 1:20 aqueous solution add 3 or 4 drops of dilute sulphuric acid and zinc iodidestarch solution. No immediate blue color should develop.
Potassium. —
(a) The color imparted to the flame by sodium nitrate,
when observed through cobalt glass, should be pure
yellow, without violet; or at most only momentarily
violet.
* Should the solution of metaphenylenediamine hydrochloride have a
color, it should be decolorized before use by warming with ignited animal
charcoal.
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(/*) Dissolve \\ gm. of sodium nitrate with the aid of heat
in <> c c of water, and to ;{ cc. of the filtered solution
add 1 or 2 dropn of a solution of cobalt and podium
nitrite in acetic acid * The liquid should not become turbid, and on .standing two hours at about
f>(f (>., no yellow precipitate should form.
SODIUM
NITRITE
NaNO* Mol. Wt. 09.09.
I
SODIUM

NITRITE

White, or very slightly yellowish, tough sticks, easily and
clearly soluble in water. The aqueous solution is slightly
alkaline to litmus paper. The preparation contains 98 to
i)U per cent of NaNOa.
TKHTtf OK PURITY
Chloride*.
Tint solution of 1 gm. of sodium nitrite in
20 vc, of water should not acquire more than a slight opal<*sn4ttt turbidity on the addition of f> cc. of nitric acid and
some silver nitrate solution.
Sulphates. 20 cc. of the 1:20 aqueous solution, acidulated
with 5 ee, of nitric acid, should not be rendered turbid on
thi* addition of barium nitrate solution.
Potafflilum.
The color imparted to the flame by sodium
nitrite, when observed through cobalt glass, should be pure
yeilmv\ without violet; or at most only momentarily violet.
Heavy Metals.
20 cc. of the 1: 20 aqueous solution should
• Th<* wt'tit* arid wnlufitm of coluilt and Hodium nitrite for testing for
|MttiiKHtttitt nntin \H pmpttrtul as followH:
T«t u dilution of 10 grn. of eryHtaUtoml cobalt, acotat-o in 25 cc. of water,
iu\d H Htihtttou of 20 gtu. of puw Modiuut nitrite in 40 to 50 cc. of water
juvvmtixty iwululuUwi with a littlo acetic acid. Allow the Holution to
two houw at about 50° ()., and them filter.
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show n o change on the* addition of n IVw drops of a m m o n i u m
sulphide solution.
Quantitative Determination.
Hissolve 1 <rm. ni «»»lium
n i t r i t e in water and dilute to 100 n \
Make a l u K h u e of
50 cc. of decinormal potassium p e r m u u n m u t e tneeumfelv
m e a s u r e d ) with :<()() cc. of water and 2."> n \ of d d u i e Milphurir
acid, w a r m to •!() or 50° (•., a n d , while rnu.stuiitly /Juikm}*,
allow l\u\ nit-rit(» solution to run slowly iufn it until I hi- ml
color disappears, ('are must be taken tnwardM t h r t-itfl !<»
a d d t h o nitrite solution very slowly, I»ecau.-.r t 1M- rhauir<»
from rcul to colorless always requires .M»mr l i m r . \««f mur«*
tlian 17.()cc. of the sodium nitrite solution ^luuitd I»r ivijuirnl.
1 cc, of decinormal KMuO.,
0.00;(i,VI^ p u . nf N a N o , ,
log. ,r)«cS;j8.
II
SODIUM

NITRITE,

FREE

FROM

POTASSIUM

TKSTS OF ITIUTY
Potassium.

Tn a solution of 5 ^m, <»f cry^fnllt/,f*i n»|**ilt

(^ in 12 cc. of water add a solution of 10 }nu, *»} .••.ntlium
nitrite in 20 cc. of water previously acidulated wills ;f w nj1
diluted ac<^ic acid. Dilute the solution with LVi IT. «*!' water
and allow it- to stand twenty-four hour.1,' at 10 to ait" i\
\<»
yellow precipitate should form within fhis lime,
Other Tests.
The other te.sin mu\ lh<' tjtumfitnHve
(haermination giv(*n under Sodium Nitrite ^UmM i t l n 1«*
made observing Mic» conditionn \Ui*tv <h\ erihed,
SODIUM NITR0FERR1CYANIDE
(SoDH.'M NlTHOPIH SSHU-;)
NaA<\\ (CNUNOJ \ 2!K), M.»| \\i ;ms ;»7
Iluhy-red, trans[)a,irnt- crystals, ufTunlinjr a rlenr di
wifcli 21) parts of water; also soluble in alrulml.

CHEMICAL itEAUENTS

213

TKST OK PUIUTY
Sulphate. The .solution of 1 Km. of nodiuiti nitropnwside
in :»() e<\ n| wafer acidulated with I ce. of hydrochloric acid
should not be rendered turbid on adding barium chloride
l i
SODIUM OXALATE
(SOUKNKKN'H ()XA J,ATK)

NUJTA.

Mc»l. Wt. KM,I.

A white, crystalline powder, noluble in Jil parts of cold,
awl in Hi parts of boiling, water. Sodium oxalate which is
to be UMMI in uridituetrie and oxidimetric (U^/tu'mitiations as
a Mtandanl, is obtaiiunt by precipitation with alcohol and
drying at 'JIOU ('. Tiu* preparation contains 100 per cent of

NaJW
TKSTS OK PUHITV
Hygroscopic Moisture,*
10 gin. of sodium oxalate, when
driml to a water-drying oven for twenty-four hourn, should
not lu?;r toon* than 0.001 pn. in weight.
Sodium Carbonate, Sodium Binoxalate. Introduce into a
eoniral ,\vnn linsk about 250 ce. of wat(?r and 10 drops of
phrnolphthnleiu nolutiou (0.5 gm. phenolphthalein dissolved
io aO (*{', oi' alcohol and f>() cc. of wat(u-), and (evaporate to
abtiut ISO ec, while panning in a current of pure air, free
front eurbon dioxide. Allow to cool to the ordinary temperature, add a ^m. (if sodium oxalate, nhake c,ar(^fully, and
tumntntn the current of air. The oxulate nlowly dissolven.
ll" flu* solution is ml, not> ituim than 4 dropn of decinormal
acid should b<* re<|uired to render it colorless. Hut, if the
solution is coloiiesH, it muni acquire a distinct red color
on tin* addition of at most 2 drops of decinormal sodium
hydroxide.
*TIWHO IVHIH nw Uikvn frotti i\w origituil paper by S. P. h.
'MHVUV. littul. (Vm., 42, 512 (HMKI); J. Chem. Hoc, 84, H, (184, 750 (1903).
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Chlorides and Sulphates. — Decompose 10 gm. of sodium
oxalate by heating in a platinum crucible, best over an
alcohol lamp (illuminating gas contains sulphur). The carbonate formed is dissolved in nitric acid, and the solution
filtered off from the carbon. On adding silver nitrate solution to half of the filtrate, no reaction for hydrochloric acid
should be obtained; and in the other half no reaction for
sulphuric acid should be obtained on adding barium nitrate
solution.
Iron and Potassium. — Decompose 10 gm. of sodium oxalate by igniting moderately in a platinum crucible, removing
the last traces of carbon by cautious ignition with a blast
lamp. The residue, when treated with warm water in a
platinum dish, should be completely soluble, and should
leave at most a scarcely weighable trace of undissolved iron
oxide. The solution is filtered if necessary, and supersaturated with hydrochloric acid as free from iron as possible.
I t is then evaporated in a platinum dish on the water-bath,
and the residue dried for two hours in the drying oven at
120° C. The residue must dissolve clear in water and the
solution should give:
(a) With potassium sulphocyanate solution only a very
faint reaction for iron after boiling with a little
nitric acid; and
(b) With sodium and cobalt nitrite solution, no reaction
for potassium.
Foreign Organic Bodies. — In a clean, thoroughly ignited
test-tube, heat 1 gm. of sodium oxalate with 10 cc. of pure
concentrated sulphuric acid, as long as evolution of gas
occurs, at first gently, and then more strongly, until vapors
of sulphuric acid begin to be evolved. When cooled, the
color of the sulphuric acid is compared with that of another
portion of 10 cc. of sulphuric acid. similarly treated, but
without the addition of sodium oxalate. The sodium oxalate,
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ronted in the manner described, should impart to the sulhuric uri«l not more than an exceedingly faint brownish
i
Quantitative Determination.
0.4 to 0.5 gm. of the sodium
n\ulutt* dried to constant weight at 100° C. in cautiously
heated in a covered platinum crucible. In order to avoid
the error due to the sulphur in illuminating gan7 the crucible
in helil in a s\uv\ of unbent OH provided with a round hole, or
a lierwliun alcohol lamp in used. The conversion of the
O\H1U(<* into enrbonate \H completed in from fifteen to thirty
minutes; any eurbun present is then burned off by more
Ntronjrjy healing the crucible while half covered. When cold,
diNsnlvr the contents of the* crucible in water, and titrate in
the colt I with fifth normal hydrochloric acid, using methyl
orange as I lit* indicator.
I e<\ of fifth normal l t d
0.01341 gm. of Na2C3O4; log.
1271.'$.
I,»«rrntitn«:. S. IV I,, Sttrwiwn, Ztwhr. anal, ('horn., 38, 030 (1807);
J. riinn S*ir, 74, II, 1K5 (tHOH), Zt-w-hr. anal. Choxn., 42, MX (1903);
J (Viu S*»r , M, II/llSI (tiio:*). Ztwhr. anal, flhom., 42, 512 (1903);
J Chi-m S«»r , 14, II, (ISI, 750 (IU0:i). ZtNclir. anal, Chom., 44, 150
MWI/ii; .1. IVIII. Si«v, »», II, 4If» (1005).
(« I.itn^, Zlnrhr, ui^w, (tau., 17, 230, 200 (1004); J. flhom. Soc,
m> u, *js« (Hioi).
SODIUM PEROXIDE
M M<»1. VVt.. 7K.I0.
A li^lit, yellow powder, very eanily Holublc in water with
the cupiou.s evolution of oxygen and great elevation of temperature, < )n cnutiously abiding nodium pc^roxide to a cooled,
dilute mineral acid, hydrogen peroxide results. The preparation contains nt least 05 per cent of
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TKSTS OK r r u r n

Sulphates. ••- Add f> gm. <>f sodium peroxide in small *|unntifies at a time to a mixture* of 25 n*. of hydmchlnrjr arid
and 100 ce. of wafer. The Hoar solution .shuulil devrlop n«»
precipitate with barium chloride* solution on ritnudiuf twelve
hours.
Halogens.
Add .'{ gin. of sodium peroxide in niall quun
titles at a time to a mixture of 20 t r . of nitric acid niu\ HM) ee.
of water. The clear liquid should exhibit at uu* t u h|*ht
opal(vscent turbidity on the addition of .silver nitmh* Mtlufiuit.
Phosphates.
Add 2.5 ^tn. of scitliuiu pen»\id«* in .m:dl
({uantities at a time to a mixture ol 20 n \ c»f nitiie iwul
and 100 ee. of water. On now adding 25 cc. nf n nlutinn t»f
ammonium molybdat(* in nitric acid ami heafiui1: In lli\ tn
40° (-., no yellow precipitate should form within t u n hour-i.
Nitrogen.
Mix 1 gin. of sodium pernxidr with U.',! ^m,
of grap(v sugar, v<»ry cautiously, in a rnpaeintrs nirKi*l n ucibh*.
IOflecX tlux d(»flngration of the mixture by very jvufly hmtin^
th(^ bottom of tlu1 covered crucible. \\ hen cot«If di ' «*lvr the
residue in f> cc. of water, jwidulntr with It) rr, uf tiitult- :stjl
l)huri« acid, and overlay a few ctthie mitiniHrr.'-i «*i fhii
solution on 5 cc. of diphenylamiuc* Ncilution i t r I>i|»tif-ttyt =
amine). No blue color should develop at thecuntnrf tulneei
of the two liquids.
Heavy Metals.
On cautiously adding a j^n, nt uditutt
peroxides to 100 cc. of water, a perfectly clear mnl nUm^l
colorkvss solution should result.
<10 cc. of this solution,acidulated with 10 w, of hytiruehititii*
acid, should not be affected by hydrogen .sulphide \\ht**i\
40 cc. of tlu* alkaline solution should drvrlnp no |*t<<t*tpi!Htt*
on l\n\ addition of a few drops <•!' ammonium MilpM«|t* %t»!u
tion, nor should Mu» liquid accmire n brown nr n yjrm n»lnr,
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nation of sodium peroxide is most simply o(Toc:tcui by deeom|ic»Nin»; il in u Lunge gas volumeter,* using cobalt nitrate as
u catalyzer and measuring the volume of oxygon evolved.
Iiitrtniii«'f* ()./> #tu. of sodium peroxide in a weighing flask
into fin* outer compartment, of (he decomposition flask, and in
tin* inner place a mixture of If) e<\ of dilute sulphuric, acid and
2 or II ilmpN of n .saturated solution of cobalt nitrate. On tilting the Ihisk, the liquid is allowed to mix with the sodium
peroxide, whereby the decomposition of the latter is effected.
I ee. of o at 0° C. and 7i\i) mm. 0.0()(>!H>4 gm. of Na2O2;
IM«<:. s-r,;sr»,

SODIUM PHOSPHATE
IlMM(««iK\ PnoHPHAT!-;; SKCONDAUV SODUTM

( |)|S«»l»!r\l

I'llOKlMIATK)
N«aHPt>, ! 12 fl,<).

Mdl. W(. 3fiH.3.

( ' o l n r l e - r : , lr;iriNparent c r y s t a l s , e f l l o r e s e e n t in d r y a i r , a n d
, - o l u h l e in i\ pnrtM of w a f e r .
tn litmus

T h e a q u e o u s s o l u t i o n is a l k a l i n e

pjiprr,
Tf-LSTS OK I'lJHITV

CarhoimttfN a n d S u l p h a t e s .
:«*lut it if i :ittnitld not

effervesce

2 0 c c . of t h e 1 : 2 0

aqueous

on

1 c c . of

the addition

of

h y « h u e h l u r i r ari<l; n o r s h o u l d it exhibit, a n y chang(^ o n

thc^

, til» e«jueut itc{<littciii of b a r i u m c h l o r i d e s o l u t i o n , o n s t a n d i n g
Ihrre

humx,

Chloride*.

Tin* s o l u t i o n

of

I g m . of s o d i u m

phosphate

in 1!O rr. of w a t e r , a c i d u l a t e d w i t h 2 c c . of nitric, a c i d , s h o u l d
s h o w a t ntotft a v e r y s l i g h t o p a l e s c e n t t u r b i d i t y o n t h e a d d i t i o n of s i l v e r n i t r a t e s o l u t i o n .
a s o l u t i o n of 2 g m . of s o d i u m p h o s p h a t e

in

10 e e , itf w a t e r a d d 5 c c . of d i l u t e s u l p h u r i c a c i d , 1 d r o p

Nitrates. T o

of

I:!0(M)

iwlitfo : u t l u t i o n , a g r a n u l e of s o d i u m

• !.unfc«\ Chi'in. Tw\\> VuUwuvh.

clilorido,
r

Moth., 4 IML, 1, I. )S (1901).

and
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10 cc. of concentrated sulphuric acid. The blue color of the
liquid should not disappear within ten minutes.
Heavy Metals. — The solution of 2 gm. of sodium phosphate
in 20 cc. of water, acidulated with 1 cc. of hydrochloric acid,
should appear unchanged on the addition of hydrogen sulphide
water. On now adding to the liquid 5 cc. of ammonia water
and a few drops of ammonium sulphide solution, no precipitate should form, nor should a green color develop.
Arsenic. — Into the generating flask of a Marsh apparatus
introduce 10 gm. of arsenic-free, metallic zinc, and start the
hydrogen with sulphuric acid (1:5). Dissolve 2 gm. of
sodium phosphate in 50 cc. of water, introduce the solution
in small portions at a time into the Marsh apparatus, and
maintain a slow stream of the gas for about one hour. No
deposit of arsenic should be visible in the reduction tube
within this time.
Potassium. — The color imparted by sodium phosphate to
a colorless flame, when observed through cobalt glass, should
not be tinged with violet, or should be only momentarily so.
SODIUM PYROPHOSPHATE
Na4P207 + 10 H2O. Mol. Wt. 446.36.
Colorless, transparent crystals, soluble in 10 to 12 parts of
cold water, and in somewhat more than 1 part of boiling
water, but insoluble in alcohol. The aqueous solution is
alkaline to litmus paper.
TESTS OF PURITY
Phosphates. — The 1:20 aqueous solution of sodium pyro a
phosphate should give a pure white precipitate with silver
nitrate solution.
Other tests. — The tests as given under Sodium Phosphate
are also to be made.
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SODIUM SULPHATE
N11.SO1 ! 1OII,(). Mol.VVt.a22.32.
Colorless, efllorescent crystals, soluble in 3 parts of cold,
and hi 0.1 part of boiling, water, but. insoluble in alcohol.
The aqueous .solution is neutral to litmus paper.
TKHTS CW IMfHITY
Subatancas Insoluble in Water. - 5 gm. of sodium sulphate
should afTonl a clear solution with 50 cc. of water.
Chlorides*, Heavy Metals, Calcium, and Magnesium. — 20 cc.
portions of the 1:20 aqueous solution should not be affected
by hydrogen sulphide water, ammonium oxalate, silver nitrate, and sodium phosphate* solutions.
Iron,
I tfiu. of sodium sulphates dissolved in 20 cc. of
wafer and boiled with a few drops of nitric acid should
remain colorless on the addition of potassium nulphocyanate
solution.
Arsenic.
Introduce 20 gm. of arsenic-free, metallic zinc
into \hv grucmting (lask of a Marsh apparatus, and start the
hydrogen with sulphuric acid (1:5). Dissolve 2 gm. of
sodium sulphate in 20 cc. of water, introduce the solution in
Mimll jKirttoiiH ni a itrtio into the Marsh apparatus, and
maintain a slow stream of &HH for about half an hour. No
deposit of arsenic should be visible in the reduction tube
within this time.
SODIUM SULPHIDE
NiijH I IIIW). Mol. Wt. 240.20.
ColortoHs, transparent crystaln, easily and clearly soluble
in water. The* aqueous solution is alkaline to litmus paper.
The preparation contains at least 97 per cent of Na2S + 9H a O.
TKSTS OF WfKITY
Ammonium Salts.
On dissolving 3 gm. of sodium sulphide in 20 cc. of water, and heating with sodium hydroxide

220

CHEMICAL REAGENTS

solution, no vapors of ammonia should be evolved (to be
ascertained by moistened litmus paper).
Quantitative Determination; Sulphites, and Thiosulphates. —
(a) Dissolve 1 grn. of sodium sulphide in water and dilute
to 100 cc. Allow 20 cc. of this solution to run into
a mixture of 20 cc. of decinormal iodine and 3 cc. of
hydrochloric acid which has been diluted with 100 cc.
of water. Titrate the excess of iodine with decinormal sodium thiosulphate, using starch solution as
the indicator.
1 cc. of decinormal I = 0.012015 gm. of Na2S + 9H 2 O,
log. 07972.
(6) To 100 cc. of a solution of 1 gm. of sodium sulphide in
sufficient water to make 100 c c , add 2 gm. of crystallized zinc sulphate dissolved in 150 cc. of water;
shake vigorously, allow to stand half an hour, and
then filter. Titrate 50 cc. of the filtrate with decinormal iodine, using starch solution as the indicator.
Not more than 0.1 cc. of decinormal iodine should
be required.
SODIUM SULPHIDE SOLUTION
Sodium sulphide solution contains 5 per cent of Na2S and
is used for determination of nitrogen according to Kjeldahl.
TEST OF PURITY
Nitrogen. — The test for nitrogen is to be carried out as
described under Potassium Sulphide Solution.
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SULPHITE
I

SODIUM SULPHITE, CRYSTALS
\it:S<), ! Til O. Mol. Wt. 'J52.27.
Culorliw, prLsiiuitic crystals, efllorcseeut in air, and easily
.soluble iu \vut«T, Tin* aqueous solution is alkaline to litmus
papn\
TUSTS OF PURITY
Heavy Metals and Arsenic.
The tests arc*, carried out as
dHuilrd under Sodium Bisulphite.
Quantitative Determination.
Dissolve I gm. of sodium
Milphiti* in boiled water and dilute to 100 ec. Allow the
Nulutiun to run from a burette* into a mixture of U0 ec. of
dtn'umntml iodine and !\ ce. of hydrochloric acid, with con:\n\ii n^itntion, until complete decolorization occurs.
1 re, cf decim.rnud I
(U)12(Ua() gm. of Na2tt()3 + 7IU),,
1«»^. IOUK-1.
II
SODIUM SULPHITE, DRIED
A whitr* powder, containing S5 to 90 per cent of Na2ft()n.
H i e (rMtM and qufintilativo determination as given under
Sodituu Sulphite Crystals n\v to bt^ made.
! iv. of deeiuormal I
(UKKWON gtn. of Na2S()3, log. 79989.
SODIUM THIOSULPHATE
NaS-O, I 511/). Mol. Wt, 2-18.3.
('dlorh^ss and odorless crystals, permanent in the air at
ordinary temperatures. Sodium thiosulphate liquefies at
/Mr (\ in its own water of cryHtallization, and is soluble in
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less than 1 part of cold water. The 1:1 aqueous solution is
slightly alkaline to litmus paper.
TESTS OF PURITY
Carbonates, Sulphates, and Sulphites. — To a solution of
3 gm. of sodium thiosulphate in 50 cc. of water, add decinormal iodine solution (about 120 cc.) until the liquid has a
slight yellow color; on now adding barium chloride solution,
no turbidity should ensue.
Free Alkali. — The solution of 1 gm. of sodium thiosulphate
in 10 cc. of water should not be reddened by phenolphthalein.
Sulphides. — The solution of 1 gm. of sodium thiosulphate
in 10 cc. of water should not change in appearance on the
addition of zinc sulphate solution.
Calcium. — The solution of 1 gm. of sodium thiosulphate
in 20 cc. of water should not be rendered turbid on the
addition of ammonia water and ammonium oxalate solution.
Quantitative Determination. — Dissolve 1 gm. of sodium
thiosulphate in 100 cc. of water, and titrate with decinormal
iodine solution, using starch solution as the indicator.
1 cc. of decinormal I = 0.02483 gm. of Na2S2O3 + 5H 2 O ;
log. 39498.
SODIUM TUNGSTATE
(SODIUM WOLFRAMATE)

Na2WO4 4- 2H2O. Mol. Wt. 330.13.
Colorless prisms or rhombic plates, soluble in 4 parts of
water. The aqueous solution is alkaline to litmus paper.
TESTS OF PURITY
Water. — After gently igniting 1 gm. of sodium tungstate,
the residue should weigh 0.88 gm.
Chlorides. — Dissolve 1 gm. of sodium tungstate in 20 cc.
of water, add 5 cc. of nitric acid, and filter. The filtrate
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should ucquhv td most a slight opalescent turbidity within
ti'ii minutes uftcr adding a few drops of silver nitrate solution.
SulphateK.
Dissolve 1 gin. of sodium tungstate in 25 cc.
of wntrr, utId f> cc. of nitric ueid, boil for ten to fifteen minutes,
mid tlit-tt filter. 20 cc. of the filtrate should not immediately
|w iviidrtvd turbid on |ho addition of barium nitrate solution.
Quantitative Determination.
Dissolve 1 gm. of sodium
in 10 <T. of water, add 10 cc. of hydrochloric acid,
(»n the vvnter-bath to dryness, and heat the residue
fur half nn hour at 120° (I Treat the residue with 20 cc. of
hydrorhloric acid, and repeat the entire operation three or
four t iiui'H, Finally digest the residue with ammonium nitrate
solution to whirh a little nitric aeid has been added, filter,
wash th«» t i m ^ t i r acid with dilute nitric acid, dry, ignite,
and wHtfh tin* n»siiluf». The latter should weigh 0.69 gm.
SODIUM AND AMMONIUM PHOSPHATE
toroHMw SALT)

f 41W. Mol. Wt, 209.19.
ColoiirHM, inonocliuie cryntalH, solubh^ in 5 parts of water.
Tin* nqufouH solution in alkaline to litmus paper. Sodium
and ammonium phosphate when fused on a platinum wire
should yMd a clear and colorless beiul.
TKHTK OF PURITY
Thi» \VH\H given under Sodium Phosphate are to be made,
obMrrving the conditions there described.
SODIUM AND POTASSIUM CARBONATE, FUSED,
ANHYDROUS
White sticks uml for making carbon dioxide free from air,
according to Kmisslcr.
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THYMOL
C6H3(CH3)(OH)(C3H7)1: 3: 4. Mol. Wt. 150.11.
Colorless, hexagonal crystals with an ethereal odor, easily
soluble in alcohol, ether, and chloroform, but difficultly soluble
in water (1:1100). Thymol melts at 50 to 51° C , and boils
at 228 to 230° C.
TESTS OF PURITY
Inorganic Matter. — 1 gm. of thymol on ignition should
leave no weighable residue.
Free Acids. — Blue litmus paper should not- be reddened
by the aqueous or alcoholic solution.
Phenol. — The l.\.1100 aqueous solution may exhibit a
milky turbidity on the addition of bromine water, but should
show no crystalline precipitate. Nor should the solution
afford a violet color with ferric chloride.
TIN
Sn. Atomic Wt. 119.
A soft, almost silver-white metal, melting at 231° C. Tin
dissolves in hot hydrochloric acid with the formation of
stannous chloride. Hot concentrated nitric acid converts it
into insoluble meta-stannic acid.
TESTS OF PURITY
Lead, Copper, Iron, and Zinc. — Digest 5 gm. of the tin
with 40 cc. of nitric acid on the water-bath until the conversion of the metal into a white powder is complete. Then
evaporate completely, stir the residue with 10 cc. of nitric
acid and 50 cc. of water, and filter. To the filtrate add 1 cc.
of dilute sulphuric acid, and evaporate on the water-bath as
far as possible, and then take up the residue with 10 cc. of
water. No weighable insoluble residue should remain (Pb).
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If necessary, filter, nnd (o the filtrate* add ammonia water to
alkaline ivnefion, The ti<|tii< 1 should not ac(|uiro a blue color
«\tK
NIIW add ammonium sulphide solution, and allow the
m i \ h u r to stand for four (o five* hours at. about f>()° 0. Should
any precipitate form, its weight after ignition should not
t>\vvr<l 0,002 Kin. (I'V
TIN CHLORIDE
SuC1!, ! 211,0. Mol. VVt, 225.93.
CnlnrlrNs crystals, rusily and ('oinplot^ly Holublo in alcohol,
and in water acidulated with hydrochloric acid. HtannouH
clilnri«li* ,v«»Iutint» is drcnmpos<*d by much water, with the
separation of a basic staunotw chloride.
TKSTS ()!•* PdlUTY
SuIphitteN.
Dissolve 1 gm. of Htanncnw chlorhh* in 5 cc.
ol' hytiroehluric acid (.sp. gv. 1.1!)), and dilute with 50 cc.
<>f water, l i t e notutiou should not be aiTected l>y barium
ebloritie solution,
Ammonium Compounds.
On luxating 1 gm. of ntannou»s
eblutide with UUv. ofHoditmi hydroxide* solution (sp. gr. 1.3),
no vapors of ammonia should bo evolved (to bo ascertained
by nitiisl litmtis pa|>er).
KarthH, AlkalieB^ and Iron.
Dissolve 2 gm. of stannoius
4
ehlciridi in 10 et\ (»f hydrochloric acid (sp. gr. 1.19), dilute
the Mtlufiou with I(K) <T. of wafer, and pass into the solution
hvdro^en nulpliido gas until all th(k tin lias been precipitated.
Kilter off the precipitate, evaporate the filtrate*, and ignite
the residue; the weight of the ignited residue should not
exceed (MHll fciu. On heating the ignited residue with 1 cc.
of hydrochloric acid, then diluting with 20 cc. of water, and
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adding potassium sulphoeyanate .solution, lit tuu-t only a
slight red color should develop.
Arsenic. — Boil 2 gin, of staunotis ehlorid*- with 10 n \ of
hydrochloric acid (sp. #r. 1. KM fur ,NI*VITHI miimtr-i. Tin*
liquid should remain clear and colorless lor ow* IMMIT.
Quantitative Determination.
h U n l w O.f* via. «*! fmumm
chloride in 2 cc. of hydrochloric nci*l i^p, ?.»r, I.HM an«i dUuti*
the solution with SO cc. of water. Thru add ".> ftu. oj pufu.
sium and sodium tartrntr, and sodium l»icurl«iu.'it«^ unhl ti»i«
solution is alkalim* t<» litmus paper. Now liirnir with
d(HkinormaI iodine, using starch solution n^.the tudirutttr.
1 cc. of decinoriiml I -- 0.0! 12!M»ti ^m. o! S u t i , . Iflt.u,
log. 05294.
TIN CHLORIDE SOLUTION

A slightly yellow, very refractive li<|uid> thr -tj^rifie gravity
of which should not tic lens than \ {Ml It i-* ohtuitini hy
ntirring !i parts of stjumotw ehloridf* with t part «»J hy«ln»chloric acid, and then wttumtin^ the iiiivitur with «liy
hydrochloric acid gas.
m> v\

urn

Substances Precipitated by Alcohol.
On
chloride solution with 10 time* it* vtthitnt* MI V, jn,|- r^uf
alcohol, no turhidity should vnsw- on itiuidiiu* for #*ur hoitr,
Sulphuric Acid.
fi ee, of Nt»nn«»urt rhluii.|r ^M|nti«ih di
lutvd with 50 <T, of wntiT whtmhl nut I** mnhtnl
tm\n4 t«ti
the addition of barium chloride solution,
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URANIUM ACETATE, FREE FROM SODIUM
(I'ltANYI, AeKTATN)
t <MrjI,u >b } 21M). Moi. Wt.-124.58.
A yellow, crystalline powder, (wily Holuhlo in water. As
tin* preparation nearly always contains some basic Halt, a
c< •nr .solution is obtained only on adding a little acetic acid.
TRSTS OF PURITY
Sulphates
The solution of I gm, of uranium acetate in
20 ee. i»f water and 2 to .'{ ee. of dilute acetic acid should not
be uiterted by barium chloride solution.
Sodium.
Dissolve f> gm. of uranium acetate in 200 cc.
of water, with (he aid of 10 cc. of dilute acetic acid. Add to
the boiling .solution an excess of ammonia water, filter, and
evaporate I hi4 filtrate to dryness. Ignite the residue, dissolve
it in water, and then titrate1 with normal hydrochloric acid,
ttNitiK methyl orange as the indicator. Not more than 0.1 cc.
ol tturtiml hydrochlori<t aci<l should be re([uired to produce
the ret! eulur,
Earths
The Holution of 1 gin. of uranium acetate in
20 ee. of water and 2 to U cc. of dilute acetic acid should
remain elenr on adding ammonia water and ammonium
n u b o i m i e solution in excess.
Urtmous SaltThe solution of 1 gm. of uranium acetate
in 20 et\ of water and I <*c. of dilute sulphuric acid should
\n* eolured red on tin* addition of 0.1 to 0.2 cc. of dccinonnal
potnHNiuut permanganate1.
Foreign Metals.
(//) On heating to boiling a solution of 5 gm. of uranium
neetate in 100 cc. of water and 5 cc. of hydrochloric
acid, no change should appear on passing into the
Holution hydrogen sulphide gas.
(/>) On adding to the liquid obtained under the test for
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earths, 2 or 3 drops of ammonium sulphide solution,
no dark-brown color should develop, nor should a
precipitate form.
URANIUM NITRATE
(URANYL NITRATE)

UOo(N03)3 + 6H2O. Mol. Wt. 502.67.
Yellow crystals, having a greenish luster by reflected light,
and efflorescing superficially in dry air. Uranium nitrate is
easily soluble in water, alcohol, and ether. The aqueous
solution is acid to litmus paper.
TESTS OF PURITY
Sulphates. — The 1:20 aqueous solution should not develop
a turbidity within fifteen minutes on adding barium chloride
solution.
Alkali Salts. — On igniting 1 gin. of uranium nitrate,
treating the residue with 20 cc. of water, filtering, and evaporating the filtrate, no weighable residue should remain.
Earths. — The solution of 1 gm. of uranium nitrate in
20 cc. of water should remain clear on the addition of ammonia
water and ammonium carbonate solution in excess.
Uranous Salt. — The solution of 1 gm. of uranium nitrate
in 20 ec. of water and 1 cc. of dilute sulphuric acid should
be colored red on the addition of 0.1 to 0.2 cc. of decinormal
potassium permanganate.
Foreign Metals. —
(a) The liquid obtained under the test for earths, when
treated with 2 or 3 drops of ammonium sulphide
solution, should not acquire a dark-brown color, nor
should it develop a precipitate.
(6) On heating to boiling a solution of 5 gm. of uranium
nitrate in 100 cc. of water and 5 cc. of hydrochloric

acid, no rhan^e .should appear on passing hydrogen
.sulphide y,ns into the solution.
WATER DISTILLED
HO. Mnl. Wt. 1S.01.
Distilled water must be neutral to litmus paper.
TKSTH OF PUUITY
Ammonia and Ammonium Compounds. — 50 cc. of the
- NIHMIII .show no change on the addition of 10 to 15
drnps «>}' Ni*sslfT§s reagent,
Chlorides,
1(H) rv, of tIi<» water should show no change
on adding a IVw drops of nitric acid followed by silver nitrate
SulphatDN.
On adding 0.25 cc. of hydrochloric acid and
•MUM* U<iriimi rhU»ii«l<* .solution to 100 cc. of water, no precipi\ntr u\ ttarium sulphate1 should form on standing twelve
Nitrate.
Intn«luce 5 ce. of <liphenylamin(k. solution (see
hipliruylnuuitr) irito a test tube, and overlay it with 10 cc.
nl watiT, Si* blue color nhotdd form at the contact-surfaceR
nf tin* two liquids,
Ncm-volatite Mutter.
100 cc. of the water evaporated on
th«* wntrr hath ^hntild Icavt* no weighable residue.
Hmivy Matttln and Calcium.
100 cc. of the water should
;hnu !H» change with hydrogen sulphide water, ammonia
watrr, nuununituu sulphuh1, and ammonium oxalate Holutions.
Substnnc«s Oxidizable by Permanganate (Organic Matter,
Nitritim, « t c ) .
Heat to Iioiling 100 cc. of the water with
I IT, til' 111 per cent sulphuric acid, add 1 drop of potassium
piTiiumwHiuti' solution (1:1000), and maintain the boiling
tor Hirer minute.s, Tin* liquid should not be decolorized.
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XYLIDINE
CGH3(CH3)2(NH2). Mol. Wt. 121.12.
A yellow to yellowish-brown liquid, having a specific
gravity of 0.981 to 0.984; and boiling at 212 to 215° C.
TEST OF PURITY
Substances Insoluble in Hydrochloric Acid. — 1 0 cc. of
xylidine should afford a perfectly clear solution with a mixture of 10 cc. of hydrochloric acid and 10 cc. of water.
ZINC
Zn. Atomic Wt. 65.4.
A shining, white metal, exhibiting a slight, bluish-gray
luster, and occurring on the market in various forms.

ZINC, FREE FROM ARSENIC, SULPHUR, PHOSPHORUS, AND IRON
This grade of zinc occurs in three forms, — granulated,
thin sticks, and thick sticks.
TESTS OF PURITY
Arsenic. — Introduce 20 gm. of zinc into the generating
flask of a Marsh apparatus, and start the hydrogen with
arsenic-free, dilute sulphuric acid (1:5), maintaining the
flow of gas until the metal is almost completely dissolved.
At the end of the test, no deposit of arsenic should be visible
within the reduction tube.
Matter Oxidizable by Potassium Permanganate. — Dissolve
10 gm. of zinc in a mixture of 60 cc. of water and 15 cc. of
pure sulphuric acid (sp. gr. 1.84) in a flask provided with a
rubber valve; no black flocks should remain undissolved.
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As soon as the zinc has dissolved, add to the solution, drop
by drop, decinormal potassium permanganate. Not more
than 0.1 cc. should be required to produce a distinct pink
color. Should more of the permanganate solution be required,
the dilute sulphuric acid (15 cc. of sulphuric acid and 60 cc.
of water) should be titrated for the purpose of control, without
zinc, using the same solution of decinormal potassium
permanganate.
Compounds of Sulphur, Phosphorus, etc. — Into a narrow
test-tube introduce 1 gm. of zinc together with 5 to 10 cc. of
dilute, arsenic-free sulphuric acid, and in the upper part of
the tube insert a plug of cotton, which serves to hold back
the water carried off by the escaping hydrogen. Over the
mouth of the tube lay a small piece of filter paper which has
been moistened with a 1:1 silver nitrate solution, and carefully dried. The reaction is allowed to proceed in a dark
place which is perfectly free from hydrogen sulphide. On
standing two hours, the silver nitrate paper should show
neither a yellow nor a black color.
II

ZINC, FREE FROM ARSENIC, NEARLY FREE FROM
IRON

This grade of zinc is in various forms, — granulated, thick
sticks, thin sticks, sheets.
TESTS OF PURITY
Arsenic. — Introduce 20 gm. of zinc into the generating
flask of a Marsh apparatus, and start the hydrogen with
arsenic-free, dilute sulphuric acid (1:5), maintaining the flow
of gas until the metal is completely dissolved. At the end
of the test no deposit of arsenic should be visible within the
reduction tube.

Matter Oxidi/able by Permanganate.
Hi «»l\r 10 ym, of
y\\\v. in a mixture of (50 cc. of wahj mid l.> ee, <»f pure eon
centrated sulphuric acid in a Ha.k pmvided \\11ii a MIIIUT
valve. Tlic- .solution should contain only a \«TV hjdiJ tjtmu
til-V of iiudissolvcil hlatdv flocks A' ;<t«»u :» tijr /inr has
dissoiv(kd, add (o (he wilulion, ilrop hv «I ft .|», u<»Huai |»«»fa ium
pcrinanpinuU'. Not inorr than 0,1 r<\ Jtunld In- n-ijuirrd
to produce a distinct pink color.
This ^radc of zinc /// jimrdrv fitn/t .hoitld, in atMuinu to
the ahovc, l>c tested as {olh»\vs;
ChlQrides.
I)issolv<» «"i fr;ut, oi1 \\w /hir in a luisftm* of1
;")() cc. of nitric acid and U)0 c<«. ot uaf«-r. tin
»»luiion
should not show more than a .slight t»pali-cmt turhidity on
<h(k addition of sih'er nitratt* .^huiou,
II!
ZINC, FREE

FROM

ARSENIC

'Phis zinc is used in the I'ulluuinr. !'*»nir-. < iianMla(i*i|, thick
sticks, thin sticks,
TivST i»V Vi'Ul 1 v
Arsenic.
Introduce 'JO *MU, «»f /iu«' intt» Ihr •'«*n«MHtinji;
flask of a> Marsh apparatus, and • l;ut Ihr hvdfmr.i'i* nith
arsiMiic-fn'e, dilute sulphutie H»-id * 1 : r«?, niaintaiiiint' rhe flnw
of tfUH until the metal i;; aluM* f c«iuipl*hiv di MUI*!
\|
the end of the reaction, Jio deposit oi nt enir ;-.luiuM In* \i$l»le
within the reduction tube,
IV
ZINC DUST
A fines way powdt^r, conlaiuiiH*; uhuut 1MI pi-r m i l n|'
ftietidlic* zinc.
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TESTS OF PURITY
Nitrogen (from Nitrates and Ammonia). — Dissolve 10 gm.
of zinc dust in a mixture of 20 cc. of sulphuric acid (sp. gr.
1.84) and 200 cc. of water. Add to the solution 100 cc.
of sodium hydroxide solution I, distil off about 50 cc. ; and
collect the distillate in a receiver containing about 20 cc. of
water and 2 to 3 cc. of decinormal hydrochloric acid. Titrate
the distillate with decinormal potassium hydroxide, using
methyl orange as the indicator. Not more than 0.2 cc. of
the acid should have been consumed by the ammonia.
Determining the Value of Zinc Dust. — Introduce 1 gm. of
zinc dust together with a few glass beads into a flask of
about 200 cc. capacity, closed with a glass stopper, and then
add a mixture of 30 cc. of potassium iodate solution and 100
cc. of sodium hydroxide solution (potassium iodate solution:
15.25 gm. KIO 3 to 300 cc. H 2 O; sodium hydroxide solution:
300 gm. NaOH to 1000 cc. H 2 O). Now shake the contents
of the flask vigorously for five minutes; transfer, without
filtering, to a graduated flask of 1000 cc. capacity; fill up to
the mark and mix. Of this solution transfer 100 cc. into an
iodine distillation apparatus. Add 50 cc. of dilute sulphuric
acid, and after expelling the air by means of carbon dioxide,
distil, and receive the iodine in potassium iodide solution
(1:5). The distillation is ordinarily complete in about
twenty minutes, and may be recognized by the contents of
the retort having become colorless. The iodine distilled over
is titrated with decinormal sodium thiosulphate.
61 - 15 Zn.*
1 cc. of decinormal Na2S2O8 = 0.01635 gm. of Zn, log. 21352.
* 15 Zn + 30 NaOH = 15 Zn(ONa)2 + 15 H2.
5KIO3 + 15 H2 = 5KI + 15H2O.
KIO3 + 5 KI + 3 H2SO4 = 3 K2SO4 + 3 H2O + 61.
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ZINC CHLORIDE

ZnC-l*. Mcil. \V(. VM\M
A dry, white powder, deliquescent in t-he air, and easily
soluble in water and in alcohol. The aqueoun .solution is
acid to litmus paper.
TMKTS OK WMUTY
Solubility (Basic Zinc Chloride).
The solution of 1 gm.
of zinc chloride in 1 cc. of water should he clear, or at most
only slightly turbid; any turbidity caused in the solution by
the addition of X c c of alcohol should disappear on the
addition of 1 drop of hydrochloric acid.
Sulphates. —-10 cc. of the 1: 10 aqueous solution acidulated
with a few drops of hydrochloric acid should not be rendered
turbid by barium chloride solution.
Foreign Metals and Alkalies.
(a) The solution of 1 gin. of zinc chloride in 10 cc of
water acidulated with 1 cc. of hydrochloric acid
should appear unchanged after the addition of
hydrogen .sulphide water.
(?>) 1 gm. of zinc chloride should afford a clear solution
with 10 cc. of water and if) cc, of ammonia water.
On adding hydrogen sulphide water to the solution,
a pure white precipitate should form. On filtering,
evaporating the filtrate4 to dryness, and igniting, no
weighablo residue should remain.
ZINC IODIDE STARCH SOLUTION
A colorless, clear, or only slightly opalescent liquid.
deteriorates with age, acquiring a blue color.

It

TKHTS <W HKNSrriVKNI
A mixture of 1 cc. of zinc iodide-starch solution and 20 ee.
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<>f water should acquire an intense blue color on adding
1 d r o p of dceinormal iodine .solution.
//me iodide-starch solution diluted with 50 volumes of
water should not. acquire* a blue color on the addition of
dilute sulphuric acid.
ZINC OXIDE
Zn(). Mol. Wt. 81.4.
A white, amorphous powder, having a faint yellowish
tinge. Zinc oxide is insoluble in water, but is soluble in
dilute acetic acid and in mineral acids.
TKHTS OF PURITY
Arsenic.
A mixture of 1 gm. of zinc oxide and 3 cc. of
stunnous chloride solution should not acquire a darker color
on standing one hour.
Sulphates and Chlorides.
On shaking 2 gm. of zinc oxide
with 20 ec. of water and filtering, the acidulated filtrate
should show no reaction on the addition of barium nitrate
solution, and should acquire at most a slight opalescent
turhidity on the addition of silver nitrate solution.
Carbonates, Calcium, Magnesium, and Foreign Heavy
Metals,
1 gm, of zinc oxide should dissolve completely in
10 <•<•. of dilute aeetie acid without effervescence. On adding
to this solution 20 cc. of ammonia water, a clear colorless
liquid should result which should not show a change on the
addition of ammonium oxalate and sodium phosphate solutions, and which should give a pure white precipitate with
hydrogen sulphide gas.
Foreign Bodies which Reduce Permanganate when Zinc
Oxide is Dissolved in Dilute Sulphuric Acid. — Very carefully
triturate :{ gm. of zinc oxide in a mortar with 20 cc. of water
containing in solution 0.2 gm. of pure ferric alum free from
ferrous salt. Then add to the mixture 25 cc. of diluted
mtlphuric acid, and effect complete solution by gently heating.
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Dilute the solution with 100 cc. of thoroughly boiled and
cooled water, and add decinormal potassium permanganate.
A single drop of the permanganate should suffice to impart
a distinct pink color to the solution.
ZINC SULPHATE
ZnSO* + 7 H2O. Mol. Wt. 287.57.
Colorless crystals, slowly efflorescent in dry air, soluble in
0.6 part of water, and insoluble in alcohol. The aqueous
solution is acid to litmus paper.
TESTS OF PURITY
Chlorides. — The 1:20 aqueous solution should not be
affected by silver nitrate solution.
Foreign Metals. — A solution of 0.5 gin. of zinc sulphate in
10 cc. of water and 5 cc. of ammonia water should be clear
and should afford a pure white precipitate with hydrogen
sulphide water.
Iron. — 1 gm. of zinc sulphate dissolved in 20 cc. of water
acidulated with a few drops of nitric acid and boiled should
not be reddened by potassium sulphocyanate solution.
Nitrates. — On adding to 5 cc. of a 1:10 zinc sulphate
solution 1 drop of indigo solution and 5 cc. of concentrated
sulphuric acid, the blue color should not disappear.
Ammonium Compounds. — On heating 1 gm. of zinc sulphate with sodium hydroxide solution, no vapors of ammonia
should be evolved (to be ascertained by moist litmus paper).
Free Sulphuric Acid. — On shaking 2 gm. of zinc sulphate
with 10 cc. of 85 per cent alcohol and, after ten minutes,
filtering, the filtrate, when diluted with 10 cc. of water,
should not redden blue litmus paper.
Arsenic. — Introduce 20 gm. of arsenic-free, metallic zinc
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into the generating flask of a Marsh apparatus, and start the
hydrogen with dilute (1:5) sulphuric acid. Dissolve 2 gm.
of //me sulphate in 20 o.c. of water, introduce the solution in
small quantities at a time into the Marsh apparatus, and
maintain a slow stream of gas for about half an hour. At
the end of this period no deposit of arsenic should be visible
within the* reduction tube.
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INTERNATIONAL ATOMIC WEIGHTS, 1906

1.008
Aluminum. . Al 27.1 Hydrogen . . . . H
Antimony... Sb 120.2 Indium
In 115
Argon
I 126.97
A 39.9 Iodine
Arsenic
Ir 193.0
As 75.0 Indium
Barium . . . . Ba 137.4 Iron
Fe 55.9
Bismuth .. . Bi 208.5 Krypton
Kr 81.8
Boron
B
11 Lanthanum .. . La 138.9
Bromine .. . Br 79.96 Lead
Pb 206.9
Cadmium... Cd 112.4 Lithium
Li 7.03
Caesium
Cs 132.9 Magnesium... . Mg 24.36
Calcium
Ca 40.1 Manganese.... Mn 55.0
Carbon . . . . C 12.0 Mercury
Hg 200.0
Cerium . . . . Ce 140.25 Molybdenum.. Mo 96.0
Chlorine .. . Cl 35.45 Neodymium... Nd 143.6
Chromium. . Cr 52.1 Neon
Ne 20
Cobalt
Ni 58.7
Co 59.0 Nickel
Columbium . Cb 94 Nitrogen
N 14.04
Copper . . . . Cu 63.6 Osmium
Os 191
Erbium . . . . Er 166 Oxygen
O 16.00
Fluorine .... F
19 Palladium . . . . Pd 106.5
Gadolinium . Gd 156 Phosphorus.... P 31.0
Gallium . . . . Ga 70 Platinum
Pt 194.8
Germanium.. Ge 72.5 Potassium . . . . K 39.15
Giucinum.. . Gl 9.1 Praseodymium Pr 140.5
Gold
Rd 225
Au 197.2 Radium
Helium
Rh 103.0
He 4 Rhodium

Rubidium.. Rb S5.5
Ruthenium Ru 101.7
Samarium . Sm 150.3
Scandium . Sc 44.1
Selenium.. Se 79.2
Silicon
Si 28.4
Silver
Ag 107.93
Sodium*... Na 23.05
Strontium. Sr 87.6
Sulphur... S 32.06
Tantalum . Ta 183
Tellurium. Te 127.6
Terbium .. Tb 160
Thallium.. Tl 204.1
Thorium .. Th 232.5
Thulium .. Tm 171
Tin
Sn 119.0
Titanium . Ti 48.1
Tungsten . W 184
Jranium... U 238.5
Vanadium. V 51.2
Xenon .... Xe 128
Ytterbium. Yb 173.0
Yttrium .. Yt 89.0
7A\ 65.4
Zinc
Zirconium. Zv 90.6

1 CC. OF NORMAL HYDROCHLORIC ACID IS THE EQUIVALENT OF:
Log.
Ammonia Water NH3
Barium Hydroxide Ba(OH)a+8 H2O
Calcium Hydroxide Ca(OH)2
Potassium Bicarbonate KHCO3
Potassium Carbonate KaCO3
Potassium Hydroxide KOH
Sodium Bicarbonate NaHCOa
Sodium Borate, Anhydrous* Na2B4O7
Sodium Borate, Cryst.* Na2B4O7+10 H2O .
Sodium Carbonate, Anhydrous Na2CO3
Sodium Carbonate, Cryst. Na2CO3+10 H2O
Sodium Hydroxide NaOH
* Indicator: Methyl Orange.

0.01706
0.15777
0.03705
0.10015
0.06915
0.5615
0.08405
0.10105
0.19113
0.05305
0.14313
0.04005

23198
19802
56879
00065
83979
74935
92454
00453
28132
72469
15573
60260
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1 CC. OF DECINORMAL POTASSIUM PERMANGANATE SOLUTION IS THE
EQUIVALENT OF :
Log.
Acid Oxalic, Anhydrous H2C2O4
Acid Oxalic, Cryst. H2C2O4 + 2 H2O
Ammonium Oxalate (NHO2C2O4 4- H2O
Hydrogen Peroxide H2O2
Indigotin (Indigo Blue) C17H10N2O2
Iron Fe
Iron Sulphate, Ferrous FeSO4 + 7 H2O
Iron and Ammonium Sulphate FeSO
6H*9
Potassium Nitrite KNO2
Potassium Oxalate, Neutral K2C2O4 H- H2O
Potassium Tetraoxalate KHC2O* + H0C-O4 + 2 H<0
Silver Nitrite AgNOa
Sodium Nitrite NaNOa
Sodium Oxalate N C

0.0045008
0.0063024
0.007108
0.0017008
0.007415
0.00559
0.027807

65329
79951
85175
23065
87011
74741
44415

0.039226
0.0042595
0.0092158
0.006355
0.0076985
0.0034545
0.006705

59358
62936
96453
80312
88640
53838
82640

1 CC. OF NORMAL POTASSIUM HYDROXIDE SOLUTION IS THE
EQUIVALENT OF:

Acid Acetic H02H3O2
Acid Acetic Anhydride (CH3-CO).>O
Acid Citric COHHOT + HsO

Acid Hydriodic HI
Acid Hydrobromic HBr
Acid Hydrochloric HC1
Acid Hydrofluoric HF
Acid Nitric HNO8
Acid Oxalic, Cryst. H4G3O4 + 2 H,>O
Acid Oxalic, Sublimed H 2 a0 4
Acid Phosphoric *H3PO4
Acid Phosphoric t H3PO4
:
Acid Succinic C4H0O4
Acid Sulphuric H2SO4
Acid Sulphuric Anhydride SO3
Acid Tartaric CJIoOe
Hydroxylamine Hydrochloride t NH2OH-HCL
Potassium Bisulphate KHSO4
Sodium Bisulphate NaHSO*
* Indicator: Methyl Orange.

Gram.

Log.

0.06003
0.051024
0.07002
0.12797
0.08096
0.036458
0.020
0.06304
0.063024
0.045008
0.09802
0.04901
0-05902
0.049038
0.04003
0.07502
0.06952
0.13621
0.13813

77837
70777
84522
10710
90827
56179
30103
79962
79950
65329
99131
69028
77100
69053
60239
87518
84211
13421
14029

t Indicator: Phenolphthalein.
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1 CC. OF DECINORMAL SODIUM THIOSULPHATE SOLUTION IS 'I I*1
EQUIVALENT OF:
Gram.

Acid Iodic H I O 3
A c i d I o d i c A n h y d r i d e I2O5
B a r i u m P e r o x i d e BaO2
Bromine Br
C h l o r i n e Cl .
C h r o m i u m Trioxide CrO3
H y d r o g e n P e r o x i d e H2O2
Iodine I
Iron Fe
Potassium Biniodate KIO3-HIO3
Potassium Bromate KBrO3
Potassium Chromate K2Cr04
P o t a s s i u m D i c h r o m a t e K 2 Cr2O7
Potassium Iodate KIO3
S o d i u m B r o m a t e NaBrOa

x

.

....'

t,»M

0.002933
0.0027828
0.00847
0.007996
0.003545
0.003336
0.0017OO8
0.012697
0.00559
0.00325O82
0.002785 10
0.00648
0.0049O83
0.003568O
0.002517

*!
V"

1 CC. OF DECINORMAL IODINE SOLUTION IS THE EQUIVALKN'1 t *f'

Acid Arsenous As2O3
A c i d S u l p h u r o u s SO2
Iron Sulphide FeS
Potassium Bisulphite KHSOx
Sodium Bisulphite NaHSO3'
Sodium Sulphide N a ^ + 9 H 2 O
S o d i u m Sulphite, Cryst. N a 2 S O 3 + 7 H a O
S o d i u m Sulphite, Anhydrous Na2SO3 ..
Sodium Thiosulphate ^ 8 ^ 2 0 8 - f 5 H 2 O . .
S t a n n o u s Chloride SnCl2 + 2 H 2 O

0.00495
0.003203
0.004398
0.006O1O5
0.0052059
0.0120152
0.0126130
0.006308
0.02483
0.0112960

V'/**•!
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i tv, OF I'lvrn NORMAL HYDROCHLORIC ACID IS THE EQUIVALENT OF.-

Sodium honiU* (Vynt.* NiiglUOr h 1011/)
Sl|
Uomt<\ AnhydrmiN ^Ntiyli^)?
Oxulato (aftor ignition) Na^'aO*

Gram.

Log.

0.038220
0.02021
p.()1341

58235
30557
12743

* Indicator: Methyl Orange.

J C<\ OF FIFTH -NORMAL POTASSIUM HYDROXIDE SOLXJTION IS THE
EQUIVALENT OF:
Gram.
0.012605
Arid Oxalic, (tynt.
4 2lljO
0.009001
Arid < )xnH<*, Ailhy
0.078018
!
ti i
^ s
0.010947
THraoxalato *KH(U>4 4 h&JLh+2¥L£>..
• Indicator: Phenolphtkalein.

Log.
10055
95432
89219
22909

INDEX
Acetone, 1.
Acetic Acid, 2, 3, 4, 5.
Anhydride, 5.
Acid Acetic, 2, 3, 4, 5.
Anhydride, 5.
Diluted, 30 per cent, 4.
Glacial, 96 per cent, 3.
36 per cent, 4.
90 per cent, 4.
99i per cent, 2.
Alphanaphthylaminesulphonic,
20.
Arsenous, 65.
Arsenous Anhydride, 65.
Boric Anhydride, 5.
Fused, 5.
Carminic, 6.
Chlorplatinic, 149.
Chromic Anhydride, 92.
Citric, 7.
Fluosilicic, 16.
Gallic, 8.
Hydriodic, 9, 10.
Sp. Gr. i.5, 9.
Sp. Gr. 1.7, 10.
Hydrobromic, 10.
Hydrochloric, 12, 14, 15. See
Preliminary
Note.
Concentrated,
12. "
Diluted, 14.
Fuming, 12.
Sp. Gr. 1.050, 15.
Sp. Gr. 1.124,14.
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Acid Hydrochloric Sp. Gr. 1.19, 12.
Hydrofluoric, 15.
Hydrosilicofluoric, 16.
Iodic, 17.
Anhydride, 18.
Molybdic, 18.
Anhydride, 18.
100 per cent, 18.
Naphthionic, 20.
Naphthylaminesulphonic, 20.
Nitric, 20, 21, 22. See Preliminary Note.
Crude, 22.
Fuming, 22.
Sp. Gr. 1.40, 20.
Sp. Gr. 1.20, 22.
Sp. Gr. 1.30, 21.
Sp. Gr. 1.153, 22.
Oxalic, 23.
Sublimed, 25.
Perchloric, 25.
Phosphomolybdic, 26.
Phosphoric, 26, 28, 29.
Anhydride, 29.
Sp. Gr. 1.12, 28.
Sp. Gr. 1.057, 29.
Sp. Gr. 1.7, 26.
Glacial, 29.
Ortho, 26, 28, 29.
Meta, 29.
Phosphotungstic, 30.
Picric, 31.
Picronitric, 31.
Pyrogallic, 185.
Rosolic, 32.
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INDEX

Acid Silicofluoric, 16.
Succinic, 33.
Sulphanilic, 34.
Sulphuric, 34, 36, 37.
Anhydride, 37.
Concentrated, 34.
Diluted, 16 per cent,
36.
Fuming, 38, 39.
Fuming, Free from
Nitrogen, 38.
Fuming, with Phosphoric Anhydride,
41.
Sp. Gr. 1.84, 34.
with Phosphoric
Anhydride, 40.
10 per cent, 37.
Sulphurous, 41.
Cubes for Generating, 42.
Tannic, 42.
Tartaric, 43.
Thioacetic, 44.
Alcohol, 44, 46.
Absolute, 44.
85 per cent, 46.
95 per cent, 46.
Amyl, for Gerber's Fat Determination, 47.
Amylic, 47.
Ethylic, 44, 46.
Methylic, 48.
Alphanaphthol, 49.
Aluminum Oxide, 49.
Ammonia Water, 50, 51, 52. See
Preliminary Note.
Concentrated, 51.
Stronger, 50.
10 per cent, 52.
20 per cent, 51.
28 per cent, 50.
Ammonio-Cupric Chloride, 99.
Ammonio-Ferric Alum, 122.

Ammonium Acetate. 53.
Carbonate, 53.
Chloride, 54.
Citrate Solution, 55.
Dithiocarbonate Solution, 56.
Fluoride, 56.
Molybdate, 57.
Nitrate, 58.
Oxalate, 59.
Phosphate, 59.
Sulphate, 61.
Sulphide Solution, 62.
Sulphocyanate, 61.
Sulphydrate Solution, 62.
Thioacetate Solution, 63.
Thiocyanate, 61.
Amyl Alcohol, 47.
for Gerber's Fat Determination, 47.
Aniline, 63.
Animal Charcoal, 89.
Antimonous Oxide, 64.
Antimony Oxide, 64.
Trioxide, 64.
Apparatus, Marsh. See Preliminary
Note.
Arsenic Trioxide, 65.
Arsenous Anhydride, 65.
Atomic Weights, 238. See Preliminary Note.
Azolitmin, 66.
Barium Acetate, 66.
Carbonate, 67.
Chloride, 68.
Dioxide, 69.
Hydrate, 70.
Hydroxide, 70.
Solution, 71.
Nitrate, 71.
Peroxide, 69.
Sulphide, 72.
Superoxide, 69.
Baryta Water, 71.

INDEX
Benzene, 72.
Benzidine, 73.
Benzin, 74.
Petroleum, 74.
Benzol, 72.
Bismuth Nitrate, Basic, 74.
Subnitrate, 74.
Blood Charcoal, 89.
Borax, 193, 194, 195, 196.
Anhydrous, 196.
Glass, 196.
Boric Anhydride, 5.
Boron Trioxide, 5.
Bromine, 76.
Water, 77.
Brucine, 77.
Cadmium and Potassium Iodide, 78.
Borotungstate Solution,
78.
Calcium Biphosphate, 85.
Carbonate Precipitated, 79,
Chloride, Crystals, 80.
Dry Granulated, 81.
Fused, 82.
Hydroxide, 82.
Solution, 131.
Oxide, from Iceland Spar, 82.
Marble, 83.
Phosphate, Acid, 85.
Dibasic, 84.
Monobasic, 85.
Primary, 85.
Secondary, 84.
Super, 85.
Tertiary, 86.
Tribasic, 86.
Sulphate, 80.
Sulphide, cS7.
Carbon Bisulphide, 87.
Carmine, 88.
I (Naccarat), 88.
Caustic Potash, 167, 168, 170, 171.
Soda, 202, 204, 205.
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Caustic Soda Solutions, 207.
Charcoal, Animal, 89.
Blood, 89.
Chlorinated Lime, 130.
Chlorine Water, 90.
Chloroform, 91.
Chromic Anhydride, 92.
Chromium Trioxide, 92.
Cobalt Nitrate, 93.
Cobaltous Nitrate, 93.
Collodion, 94.
Concentrated Hydrochloric Acid,
12.
Sulphuric Acid, 34.
Copper and Ammonium Chloride,
99.
by Electrolysis, 94.
Chloride, Cupric, 96.
Cuprous, 97.
Dichloride, 96.
Monochloride, 97.
Oxide, 97.
Sulphate, 98.
Corallin, 32.
Corrosive Sublimate, 140.
Cubes for Generating Sulphurous
Acid, 42.
Cupric Chloride, 96.
Oxide, 97.
Sulphate, 98.
Cuprous Chloride, 97.
^Dibasic Calcium Phosphate, 84.
Dicalcium Phosphate, 84.
Diphenylamine, 100.
Disodium Hydrogen Phosphate, 217.
Distilled Water, 229.
Ether, 101, 102.
Anhydrous, Distilled over Sodium, 102.
Sp. Or. 0.720, 101.
Petrolic, 74.
Ethyl Alcohol, 44, 46.
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INDEX

Ethyl Ether, 101, 102.
Ferric Ammonium Sulphate, 122.
Chloride, 118.
Ferrous Ammonium Sulphate, 123Chloride, 119.
Sulphate, 120.
Sulphide, 121.
Fuming Sulphuric Acid, 38, 39.
Furfural, 102.
Furfurol, 102.
Gallein, 103.
Liquid, 103.
Glycerin 103, 104.
Sp. Gr. 1.250, 103.
Sp. Gr. 1.23, 104.
Glycerol, 103, 104.
Guaiacin, according to Schmitt, 105.
Gypsum, 86.
Hematein, 105.
Hematoxylin, 106.
Hide Powder, 106.
Hydriodic Acid, 9, 10.
Hydrochloric Acid, 12, 14, 15. See
Preliminary Note.
Hydrogen Dioxide, 107.
Peroxide, 30per cent, 107.
Sulphide Water, 109.
Hydroxylamine Hydrochloride, 109.
Indigo, 110, 111.
Blue, 111.
Synthetic, 110.
Vegetable, 111.
Indigo tin, 111.
Iodeosin, 112.
Iodic Anhydride, 18.
Iodine, 113.
Pentoxide, 18.
Resublimed, 113.
Water, 114.
Iron, 114, 115, 117.

Iron and Ammonium Sulphate, Ferric, 122.
and Ammonium Sulphate, Ferrous, 123.
by Hydrogen, 115.
Chloride, Ferric, 118.
Ferric, Solution, 119.
Ferrous, 119.
Powder, 117.
Reduced, 115.
Sulphate, Ferrous, 120.
Sulphide, 121.
Wire, 114.
Kassner's Mixture, 143.
Lacmoid, 124.
Lead Acetate, 125.
Chromate, 126.
Dioxide, 126, 128.
Oxide, Brown, 126, 128.
Brown, Free from Manganese, 126.
Brown, for Dennstedt's
Analysis, 128.
Yellow, 129.
Peroxide, 126, 128.
Subacetate Solution, 130.
Superoxide, 126, 128.
Lime, 83.
Chlorinated, 130.
Slaked, 82.
Sulphurated, 87.
Water, 131.
Litharge, 129.
Litmus, 131.
Magnesia, 134, 136.
Magnesium and Ammonium Chloride, 137.
Carbonate, 132.
Chloride, 133.
Oxide, 134, 136.
Free from Sulphates, 136.

INDEX
Magnesium Sulphate, 136.
Manganese Chloride, 137.
Dioxide, 138.
Peroxide, 138.
Sulphate, 139.
Superoxide, 138.
Manganous Chloride, 137.
Sulphate, 139.
Marignac's Salt, 180.
Marsh Apparatus. See Preliminary
Note.
Mercuric Chloride, 140.
Oxide, 141.
Potassium Iodide, 142.
Mercurous Nitrate, 141.
Mercury, 140.
and Potassium Iodide, 142.
Bichloride, 140.
Nitrate, 141.
Oxide, Redand Yellow, 141.
Metadiamino benzene Hydrochloride, 142.
Metaphenylenediamine Hydrochloride, 142.
Metaphosphoric Acid, 29.
Methyl Alcohol, 48.
Orange, 143.
Microcosmic Salt, 223.
Mixture, Kassner's, 143.
Mohr's Salt, 123.
Molyhdic Anhydride, 18.
Monobasic Calcium Phosphate, 85.
Monocalcium Phosphate, 85.
Nitric Acid, 20, 21, 22. See Preliminary Note.
Nitrobcnzaldehyde, Ortho, 143.
Nitron, 144.
Nitrophenol, Ortho, 144.
Para, 144.
Nitrosobetanaphthol, 145.
Orthonitrobenzaldehyde, 143.
Orthonitrophenol, 144.
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Palladium, 145.
and Sodium Chloride, 146.
Chloride, 146.
Nitrate, 146.
Palladous Chloride, 146.
Nitrate, 146.
Paradiaminodiphenyi, 73.
Paranitrophenol, 144.
Perhydrol, 107.
Petroleum Ether, 74.
Phenacetolin, 146.
Phenolphthalein, 147.
Phenylhydrazine, 147.
Phloroglucin, 148.
Phosphoric Acid, 26, 28, 29.
Anhydride, 29.
Phosphorous Pentoxide, 29.
Piano Wire, 114.
Platinic Chloride, 149.
Platinum, 148.
Chloride, 149.
Potassium Acetate Solution, 150.
Acid Pyroantimonate, 151.
Acid Sulphate, 155.
Acid Sulphite, 155.
Acid Tartrate, 156.
and Cadmium Iodide, 78.
and Sodium Tartrate, 184.
Antimonate, 151.
Bicarbonate, 151.
Bichromate, 164.
'Biniodate, 153.
Bisulphate, 155.
Bisulphite, 155.
Bitartrate, 156.
Bromate, 158.
Bromide, 158.
Carbonate, 159.
Solution, 161.
Chlorate, 161.
Chloride, 162.
Chromate, 163.
Chromate, Yellow, 163.
Cyanide, 164.

/A7>/',\V
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Potawium Dichromato, 104.
Kerrieyaiiido, 105.
Korrocyauido, I (JO.
Ilydrato, 107, 10K, 170, 171.
UydroNiilphido, 18,'J,
Hydroxide, 107, 108, 170,
171.
Purest, HIM.
Purified, 171.
Purified hy Alcohol, 170.
Solution*, 172.
Iodutu, 173. *
Iodide, I7:i, 175.
Nmitral, I7.r».
Nitrate, 175.
Nitrites 170.
Oxalate, Neutral, 177.
Perehlorate, 178.
Permanpumte, 179, I HO,
Permanganate, Kree from Sul
phatoH, ISO.
StannoHiilphato, 1H0,
Sulphate, 181.
Sulphide, 181.
Solution, 181.
Sulphocyanatis IH2.
Sulphy«irato, 18IJ.
Totraoxulatr, lK.'i.
Thioryaimto, 182.
Primary (<al(utuu PhoHphntc, Hfi,
PniN.sia(o <»f Potatth, Hod, \i\f>,
Vollovv, IfUI.
Pyro^tllol, 1H5.
PniMmati* of Pcitawh, 105.
Iron, 115.
liuiiuary Note*.
UoHcttviti, 185.
lU'Horriuol, 185.
Hlu<\ 124.
Uooh(»llt» Salt, 181,

s Hi.

S4*nmdary Ci
Stnlium
S4nKmMtf«Snit
S t h r r , 1H0

Staked l,n

Arrtntr, !*«».
Ariit SuljilMt
Antt Stttphili'
Auml^uiti, tM
and
AuuuMi

\SHi

t•»*•

linittmtt*, M

C'htt»rtfli\ ytm. Viu

I'uttliin)

l.y

Att-i»

iutiiMi H I ; 4 M ;

INDEX
Sodium Hydroxide, with Lime, from
Iceland Spar,
209.
Hyposulphite, 221.
Nitrate, 209.
Nitrite, 211, 212.
Free from Potassium,
212.
Nitroferricyanide, 212.
Nitroprusside, 212.
Oxalate, 213.
Palladous Chloride, 146.
Peroxide, 215.
Phosphate, 217.
Secondary, 217.
Pyrophosphate, 218.
Sulphate, 219.
Sulphide, 219.
Solution, 220.
Sulphite Crystals, 221.
Dried, 221.
Superoxido, 215.
Tctraborate, 193, 194.
Thiosulphate, 221.
Tungstate, 222.
Wolframate, 222.
Solution Ammonium Citrate, 55.
Dithiocarbonate, 56.
Sulphide, 02.
Sulphydrate,
62
Thioacetate,
63.
Barium Hydroxide, 71.
Cadmium Borotungstate, 78.
Calcium Hydroxide, 131.
Caustic Soda, 207.
Ferric Chloride, 119.
Hydrogon Peroxide, 107.
Iron Chloride, Ferric, 119.
Lead Subacetate, 130.
Potassium Acetate, 150.
Carbonate, 161.
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Solution Potassium Hydroxide, 172.
Sulphide, 181.
Sodium Hydroxide I, 207.
Hydroxide II, 207.
Hydroxide III, 207.
Sulphide, 220.
Stannous Chloride, 226.
Zinc Iodide-Starch, 234.
Sb*rensen3s Oxalate, 213.
Specific Gravities. See Preliminary
Note.
Stannous Chloride, 225.
Sulphurated Ljjne, 87.
Sulphuric Acid, 34, 36, 37.
Anhydride, 37.
Sulphur Trioxide, 37.
Synthetic Indigo, 110.
Tables, 238, 239, 240, 241.
of Atomic Weights, 238.
of Equivalents, 238, 239, 240,
241.
of Logarithms, 238, 239, 240,
241.
Tannin, 42.
Tertiary Calcium Phosphate, 86.
Tetraiodofiuorescein, 112.
Thymol, 224.
Tin, 224.
Chloride, 225.
Solution, 226.
Tribasic Calcium Phosphate, 86.
Tricalcium Phosphate, 86.
Trinitrophenol, 31.
Unweighable Residue. See Preliminary Note.
Uranium Acetate, Free from Sodium, 227.
Nitrate, 228.
Uranyl Acetate, 227.
Nitrate, 228.
Vegetable Indigo, 111.
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Wator, Ammonm, 50, 51, 52. M*
Prdimimiry Note.
!() pur rout, »r>2.
20 | wir cent, «r»i
28 per rout, f>0.
(•(>ti(Ttitrut(((i «r>l.
Stronger, ^«
Harytu.71.
HronniMS 77.
(^hlnriiMS iH).
DiHtillod, 221).
Hytlrognt Hulphiilo, 1CHI.
lodiix*, 111.
Auimouiu, f»<).
ghtH Atomic, 2^8. Sw Pnv
iittiiuury Note.

Xyh»liiM%, VliM).
YrllmV t%»f HHi
Ui'A
ui |*tit»^lt, Kill.
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