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DR, KRAUCIHS PREPACE

As longe o as the varly seventies 1 Telt the need of o
teentise an Chewienl emrents) aml thowght of campiling
siueho oo work. 1 owas ther an pssstant in the chenient
Liboratury - of  the Govermmeat Agrienlineal By perinent,
Stativnnr al Munster, atnl uonye ehemienl work there met with
voanstant dJdilividties on areonnde of ee grent variadions in
the vleieals whivh wiee graded as ¢ e o
O was iy aia G s nniforn stadasds fue sneh chenneals
as e sl i amalytieal wark, sueh stalards (o ddetine

prriss,” e,

vlosely Hue depeee of panity of the vlivmieals ol vel o e
presible of attimneot i practive by the wannfaetnrer,

Not Gl 1SSS, however, did ey woerk o this dJdivevtion
Gk the Coopibbe form ol o book, "< Die Pracfuny dee Cheni-
schen Beagention anf Beinheit”” A secoml vevised minl
eulavgemd wdifion was pablished in ISHE Ty 1896 00 thind
velillion varefily vevised sd sGH tether enlavped, was pnb-
lished, Sinee that e a ool many vhamnes have faken
plave, w0 thed iy ook again needed revisien, As 1T owas
unable tooamdertake s work Mreo Pl Merek, appreciating
the newfiuhess of sneh a0 work as oddne, gblished e 1905
what tnight e vonsideyal its np-fo-date revision.

I s e soneee of svpditivation (o one (o see s work Trans
Ertesd anned plaeed Tefore iy volleagnes aevovs the sea, Sneh
vhanges mul sublilions as e teanskdor bas veede 0 ander
e alaped the bowk te their partienlar needs, lave wy approval.

Dearmstndt, Ielruary, 1907,

D, Co Keaven,
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TRANSLATOR'S PREPACH

s desive of Amerivan vhenists to vis] themselves of the
tizleading teem  CUl 7 amd La gol i s stead delinite stade-
piends s o e exael degree of purity of their reagents or
the exael il of the fmpmrities, hoapelled the Amerivan
Chetaient Seviely, in 1902, o ereale o Croaniblee on Purily
of Rewveuts. o 906 this Committee advise] ayminst the
pubilicatiom of a ook, beeanse o nse their vwn langage

“nndil fether work i dee and suove dada eolieeted, sneh
s worh wenld Lo peactivally ouly a duplicate of (he work of
Nranel, " #

I evidend that the work of the Conunittee is being per-
formed with most painstabing vare, as, al the the of the Tnst
repeart, e Conunitier wase workgran = perleetingg aomethud
for the aevnenle odirtmetvie defermioation of traces of e %
Hbcevidont, foeg that ST the eallsetin ol dnta regavding ather
teest i tee Tor i s poesned with the sane painstaking
vave, e ccanplete vepuret al the Committes will uot e realy
for paldication G several veaess My exense fwe present -
vy this tranclation new Bes, therefvre, o e hope thiad, indil
the work of e Coarnittee nppears, chiemists will peaersdly
nisthe aevvpdanee of theie proechases eomlitional apon their
ot up o e spevifications ol ity preseribed by this
franslation,

The soblitivas menlione] Ty Dre Kraneb, in the preface
I D Bnedly evgsented o write o this Lnok, sue Himites]! Lo

+ = dearroad nl the Auoctens Chiewien] Sueinty, Vol XXVILL, Noo X,

prre wlomd 6
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vi TRANSLATORS DEIE ol

articlos which are nuiversally used heve lmO o nor seera 1 e
so in Euavope, and Tov which specitivativons corded {oe fmud
in authoritative Amerienn publicalivaes, Thev aos el
Acetic Acid 90507, 36 Avetic Acbl Hyshobhibaw Aend
a specific gravity of LOAD, Nilvke Aenl with ane oo n,
Phosphorie. Acid with vue ol 1037, 107) Salpdnan el
28%, Anmnonin Wader, 954, Aol and Glveerie w1 a0 12550
speeilic gravity.  The slight ehange obvionrdy aeee oy
the text on necount of these additiomes have Tuen eanebally

male.
Tus Tuvesivion



TRANSLATOR’S NOTE

For the sake of brevity, expressions throughout the book
are sometimes used without full qualification. The follow-
ing is then to be their interpretation.

Atomic Weights, Quantitative Calulations, etc., are based
on the table of International Atomic Weights for 1906
in which O = 16.

Specific Gravities are given at + 15°C, compared with
water at + 4°C. A

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 ce. or proportionately.

Volumetric Determinations can of course be made with
other solutions than the potassium hydroxide and hydro-
chloric acid solutions generally selected, provided they be
equivalent. In 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 ce.
generating flask.

The tests presuppose the use of Jena or some equally re-
sistant Glassware.



CHEMICAL REAGENTS

ACETONE
(CH3):CO. 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
drop 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 petro-
leum benzin (boiling-point 40° to 70° C.), two layers should
not be formed.

Note. — Regarding the quantitative determination of acetone, see
G. Lunge, Chem.-tech. Untersuch.-Meth., 4 ed., 83, 653 (1900). G. Kri-
mer, Ber., 18, 1000 (1880); J. Chem. Soc., 38, 826 (1880). J. Messinger,
Ber., 21, 3366 (1888); J. Chem. Soc., §6, 313 (1889). H. Strache, Mo-
natsh. Chem., 12, 524 (1891) [or Ztschr. anal. Chem., 81, 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).

1



2 CHEMICAL REAGENTS

ACID ACETIC
HC:H:0.. Mol. Wt. 60.03.

I

ACID ACETIC, 99.59,

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,H,0,. Specific gravity about 1.048 at
25° C. At about + 15.65° C. it solidifies.

TESTS OF PURITY

Non-volatile Matter. — 10 cc. of acetic acid should leave
no weighable residue on evaporation.

Hydrochloric Acid. — 5 ce. of acetic acid diluted with 50 ce.
of water should afford no turbidity on the addition.of 5 ce. of
nitric acid followed by silver nitrate solution.

Sulphuric Acid. — On boiling a mixture of 10 ce. 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 mixture of 20 ce. of acetic acid and 100 ce. 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 ce. of water
and adding an excess of ammonia water, no green
color should be developed on the addition of am-
monium 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 ce. of the aetd
are diluted with 10 ce. of water, and 0.1 cc. of decinornal
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 he
noticeable upon minking L) ce. of the aecid alkaline with solu-
tion ol potassinm hydroxide,

Quantitative Determinations. — Dilute 10 gin. of acctic acid
with sullicienl. water to make 100 ce. Titrate 10 ce. of this
solution with normal polassinn hydroxide solution, using
phenolphthalein as the indicator.

L ce. of normal KOIL == 0.06003 @, TICH,0,, log. 77837.

The aceliec acid content may also be ascevtained from the
specilie: gravily, if due note be taken ol the 'net that the
specitic: gravities nhove 10553 represent in cach case two
liquids of ditferent acetic acid content.*

11
ACID ACETIC, GLACIAL, 969,

A clear, colorloss Hiuid with a pungent odor, solidifying
ate aboute ++ 10° C.; specilic gravity 1.064, and boiling point
117 to 118° (L It contains at least 96 por cent of HG,ITL0,.

TS O PURITY
This acid should respond to the tLests for non-volatile
matler, hydroehiorie acid, sulphurie acid, heavy metals, and
guantitative determinations; as deseribed under Acid Acctie
90.5 per cent. Ha sirength, however, is less. The following
test adso applies.
Substances Reducing Permanganate. — On adding 0.3 ce.

* Conaparo (1 Dupgo, Chot,-teeln, Untersvel.-Motl, 4 ed., 8, 681 (1900).
Alsv UL 8. Plarinenpooia, VILL . 010 (1905).
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of decinormal potassium permanganate solution to a mixture
of 5 cc. of acetic acid with 15 ce. of water, the red color
should not disappear within fifteen minutes.

111
ACID ACETIC, 90%,
A colorless liquid having a specific gravity 1.071 and
containing at least 90 per cent of HC,H,0,.
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, 369,

A clear, colorless liquid, specific gravity about 1.048, and
containing about 36 per cent of HC,H,0,.
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 ce.)
of the 36 per cent acid.

v
ACID ACETIC, DILUTED, 30%

A colorless liquid having the specific gravity 1.041. The
liquid contains about 30 per cent of HC,H,0,.

TESTS OF PURITY
The tests to be made are those given under Acid Acetic,
Glacial, 96 per cent, observing the conditions there deseribed.
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
(€1 -CO)O. Mol Wt 102.D5.
A colovless Hauid of pungent odor, hoiling at 137° C.
Spedilie gravity 1,08,
Ou ponving acetic anhydride into water, it does not at
livat, mix with the latter, but sinks to the bottom of the
vessel,  Gradually, however, it dissolves, forming acetic acid.

TESTS OF PURITY

Hydrochloric Acid. — 1 ce. of acetic anhydride diluted with
50 e, of water, and acidulated with 5 ce. of nitric acid, should
give no reaction with silver nitrate solution.

Non-volatile Matter. — 10 ¢e. of acctic anhydride should
leave no weighable residue on evaporation.

Quantitative Determination. -— Dissolve 10 gm. of acetic
anhydride in water and dilate o 100 ce. Titrate 10 ce. of
this solntion with normal potassinin hydroxide solution, using
phenolphthalan as indieator. Tt should require at  least
19.3 e of the normal potassium hydroxide solution to
develop the pink color,

I ee. of nonnal KOTT = 0.051025 gm. of (CH,'CO),0, log.
70777.

(ACID) BORIC ANHYDRIDE
(BoroN Trinxany; Borie Acw, T'usep)
13,04, Mol. Wt. 70.0.

Brittle, vitreons, hygroscopic lumps nsed in silicate analy-
siw, necording to JJannasch *

TESTS OF PURITY

Sitica, Alkalies, etc. — Add 50 cc. of methyl alcohol-hydro-

* Referemces @ 1L Jursselt wigd O, Hoidenreich, Ztselir. anorgan. Chem.,
12, 211 (1806) [or Ztschr. anoal. Chem., 88, 382 (1897)]; J. Cheni. Soc.,
70, 11, 576 (1800).
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chlorie acid * to 5 g, of the pawdered borie auhydride ina
woighed platiomnn dish, stiv with o platinnn wire nbtil evnn
pletely dissolvel, and evapornte the Tepish vvee noanalt e,
the platimun dish being placerd on wive ganze, 10 veside
remains, it is treated wnew with 25 vesal tee wethy ] sleohal
hydrochlorie acid, the T evapoerleld, aml The dizhe aud
pontents gently ignited. Theve nst wemaine no weighalde
rosidug,

ACID CARMINIC }
Col 100,

Purple-brown, amorphous masses, allosding: a0 durke red
powder on teiturntion.  Curminge aeid is vasily solnble
water and in aleohol, bul is iuselnble fn beazene il clilaro-
form. It has no eonstnol wmelting-point.

TESTS OF PURIETY

Solubility. - 1 gm. of eanuinie ackl dissdves conpledely
in 2 oees of waler, The addition of 200 ee. of 90 per et
aleoho] to this salntian shenbd eanse no appreciablhe pureipi-
tation.

*Tho metly]l wlewlud-liydeoellorie aeid i preqoeed by oaliraling pore,
withiydrous petleyl aleolol, kevping 1the tesperatore biwowile Yeermyghdy
riod Liyeleoelidurie weil ges, Ou sbauliug foe sotue $iues, however, the
wothyl wleoliol-leytleoeldoriee aeil Iaaea o nriginnl efeel s,

T Referenves o 1L Sehuteck atel Lo Mureldewski, Do, 27, 2079 (suqy
J. Clstn. Mue,, 68, 1. 67 (1805, . Livherpunt wmd 11 Viswurhed,
Ber., 80, 688 (1807): 1 Choun, Soe, 12, 1, 200 (1507). Boee, 30, 1741
A807); J. Clin, See, 7801830 (183070, 0 Ladwrunnn, 1 Hiawg, wal
I Wisletonnu, Ber., 38, 140 (10DD): W1 Chour, S, 78, 1, 42530 (1400).
J. Luluu, Bor,, 88, 2400 (1000); L Clietn, %o, 78, 1, Gt 10001 1%
Licheruunm winl J. Lugulwy, Ber., 84, 2193 100012 W, (e, Sor, 80, 1,
H5 (1901), L Linloraanr ael 8. Lowdenbaiinn, Biee., 88, 2010 (19023
J. Ghott, Soe., 82, 1, 787 (10002).

Regardiug the sso of eurwinie heid ay nosengent sas’15 0, Bogolmnow
and N. .J. Wussiliefl, Plinrn. Contrlil, 40, 120 (1RO BL Morek, Aunnnd
Report (o yrar 1898),
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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
CaHsO7 + H20 MOI. 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 ce. of water, and adding 10 drops of a 1:2 potas-
sium acetate solution and 5 cc. of aleohol 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 water-
bath 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 chloride
solution.

Calcium. — 20 cc. of the 1:10 aqueous solution must not
be rendered turbid by the addition of ammonium oxalnte
solution. N

Lead.* — A solution of 5 gm. of citric acid in 10 cc- < !
water, to which 12 cc. of ammonia water are added, should
not acquire a dark color upon adding freshly made, saturatod
hydrogen sulphide water.

Non-volatile Matter. — 1 gm. of citric acid must leave 132¢?
weighable residue on ignition.

Quantitative Determination. — On dissolving 1 gm. of citir-1¢*
acid in 30 cc. of water and titrating with normal potassitirxt
hydroxide solution, using phenolphthalein as indicator, Tic>t:
less than 14.2 cc. of the alkali solution should be required 1.¢>
develop the pink color.

1 ce. of normal KOH = 0.07002 gm. of CH,0, + EX.CD,
log. 84522,

ACID GALLIC
CoHo(OH); - (COOH) + H.O. Mol. Wt. 188.06.

Colorless or slightly yellowish needles or prisins, which
melt and slowly decompose at 220° C. Gallic acid dissolvr¢x=s
in 130 parts of cold water, in 3 parts of boiling water, in
5 parts of 95 per cent alcohol, and in about 40 parts of ethh¢r--

TESTS OF PURITY

Solubility in Water. — 1 gm. of gallic acid must dissolve»
completely in 20 ce. of water on heating.  The solution muust
be colorless or only faintly yellowish.

Water Content. — On drying 1 gm. of gallic acid at 100° (3.

* Regarding the examination of citric acid for lead compounds s
M. Bucket, Ztschr. anal. Chem. 82, 465 (1893); J. Chem. Soc., 64, 11X,
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 ce. of hydrochloric acid
and some bariuin chloride solution to a 1: 50 aqueous solu-
tion 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.

I
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 gin. of hydriodie acid should leave
no weighable residue on evaporation.

Sulphuric Acid. — On diluting 5 gn. of hydriodic acid with
50 cc. of water and adding bariuin 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 hydriodi¢
acid with 50 ce. of water and titrate with normal potassiuin
hydroxide solution, using methyl orange as indicator. At
least 17 cc. of the normal alkali solution 1nust be required to

effect the change in color.
1 ce. 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 arc
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. It contains about 40 per cent of HBr,
TESTS OF PURITY
Non-volatile Matter. — 10 gm. of hydrobromic acid on

* A slight turbid'ty 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 hydrobroinic acid
with 50 ce. of water and adding barium chloride solution, a
procipitate of barimn sulphate should not form on standing
twalve hours.

Heavy Metals. —

(@) Dilnte 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 ce. of hydrobromic acid with 20 ce. of water,
and add 30 ce. of ammonia water, followed by a
few (drops of anumomium sulphide and ammonimn
oxalate solntions; on standing two hours neither a
brown eoloration nor a precipitate should appear,

(¢)y Boil 5 g, of hydrobromic acid with 25 ce. of water
and 2 drops of nitrie acid.  No reddish color should
ocenr on the addition of potasstnm sulphocyanate
solution,

Hydrochloric Acid. — 2 or 3 drops ol hydrobromic acid
wre diluted with 4 ce. of water, and then mixed with 15 ce.
of decinorinal silver nitrate solutton.  To this mixture add
6 ec. of anunoutinn carbonate solution (1 part of ammonizun
earbonate, 1 part of ammonia water, and 3 parts of water),
shake for Lhve minntes, and filter.  The filtrate acidulated
with nitrie acid may exhibit at most a faint turbidity.

Hydriodic Acid. — T'o a ixture of 5 drops of hydrobromie
acid, 5 ce. of water, and 10 ce. of ammonia water, add one
drop of silver nitrate solution. The mixture after being
shaken must remain elear, or at most may develop a turbidity
insulficient to destroy entirely its transparency.
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Besides the albove test fue hydrdohie acid, the followingg
may also he empdoyed:

On adding 1 slrop of fervie eblovile solations 1o 3 er, ol
hydrobrowic acil, aunl shaking with 5 v, of ehhaeoligemn, the
Tntter should pul aequire 4 vialel eolor,

Phosphorous nud Phosphoric Acids.  Thent | g, ol hyale.
browie acid with I ee. of nitvie aebd to hoiling, allow (o eoud,
and then add -1 ee. of aummuin wider folluwed Ly  drops ol
magmesiun slphate solntion. No - precipitnte shonbd e
even on standing two linmes,

Quantitative Determiunation. Dihtte 5 pan. ol Lyvholwenie
acid with 50 ce. ol waler, el tilrate witle owioal podassinng
hydr(-).\:i(l(e solntivm, nsing ueelhyl evange as hulieatse, A1
Jeast. 216 ce. of the nvannd alkall sotution shank! be vegniped
{0 wlfeet the ehange in eador,

1 ee. of normad IWOEL 008096 o, of THBe, digr, YDS2T,

ACID HYDROCHLORIC
HCL Mol WSG90,

|
ACID HYDROCHLORIC., §P. GR. 1.r9
(Peansys Ty nosusane Aenny

A clear, colurless pud, imingg e the aie, il ol speeeitie
gravity 119, The liuid cuntains aboul 37 peee @t of 1101
TESTS OF PURITY

Sulphuric Acid.  Evaporate 10O g of hydroehlovie aid
i o platinum dish o about 5 ce,, ditute the resichne with
water, aud add burimn ehloride sudution, - No precipitinte of
barinm sulphate shauld G on standing twelve hanes,

Non-volatile Matter. 20 g of hytlrochlorie neul, when
evaporated i a platinnm dish au the water-bath, must have
no weighnble residne,
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Chlorine.* — Dilute 5 gm. of hydrochloric acid with 50 ce.
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 decinormnal 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 ce. of
water. The liquid must not be decolorized after being
shaken.

Heavy Metals. —

(@) 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 hydrochioric 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 forn.

(¢) Boil 5 gin. of hydrochloric acid with 20 ce. 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 ce. of hydrochloric acid with
20 ce. of water and adding 50 cc. of aminonia water, followed
by a few cc. of ainmonium 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 gin. of arsenic-free,
granulated zine and dilute (1:5) sulphuric acid; then the

* Regarding the testing for chlorine, see also Kupferschliger, Bull.

Soe. chim. Paris, (3), 2, 134 (1889) [Ztschr. anal. Chem., 81, 201 (1892)];
J. Chem. Soc., 58, 289 (1890).
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residue from the above evaporation is washied into the gen-
crating linsk of the apparatns by the aid uf diliule sulplnrie
acid.  Alter the npparains has been i anetion foe one hony,
there may be al mmst a very slight deposit i the reduetion
tube, it no distinetly visible arsenie mirror,

Quantitative Determination. "The strewgth of the aeid
may be most simply aseertained rom the speeilie genvity *

Ou diluting 3 gm. of hytrachlovie neid with 50 ce ol waler,
and titrating with normnd potassimn fiydroside sohition,
using tnethyl orange ns ddicptur, ual less than 30.5 e, wl
the novinnd alkali should be yeqpiived to effeel the enlar change,

1 ce. of normal KO 0036158 g of HEL g, 56179,

Il
ACID HYDROCHLORIC, $P. GR. r.r24

(Thueeren Ty pivennome ey

A clear, colorless lipdd, of spoevitie geavily 1ML aud
containing 25 per ceut af 1Y,

TESTS OF PIRITY

The tests o be made ave these given under Fnuinge Hy
drochlorie Acid. Bud, instend of using K gnn. of Tuming
acid, use 15 g of the aeid of sp.ogr. 1124,

Quantitative Determination.  Dilule H g of (he el
with 50 ce. of water, aml titvate with nunal polasinm
hydroxide solution, usivg methyl orange a8 indieator, A\
least 34.3 ce. of the normal adkndl shonld he vequired for
neutralization,

*Seo the tubln hy Lunge ard Murchlowski, i Lange's Cluen, deeeb,

UntersuelL-Matl, 5 @l 1, 410 (1004 11 S, Phurtuwesaein, V1L, . 642
(1905).  Corapurs J. Sov. Clus, Led,, 28, 750 (1D05),
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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 HCI.

TESTS OF PURITY

The tests to be 1nade are those given under Fuming Hy-
drochloric Acid. But, instead of using 10 gm. of the fuining
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 HF. It 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 evapo-
rated 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 tur-
bidity 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 ammo-
niuin oxalate solution. An immediate turbidity should not
oceur. :

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 ammoniwm phosphate solu-
tion, no precipitate should form on standing three hours.

Heavy Metals. —

(@) Dilute 10 gm. of hydrofluoric acid with 40 ce. of water,
warm the liquid, and saturate with hydrogen sul-
phide gas. Neither a yellow nor a dark-colored
precipitate should form.

(b) Dilute 5 gm. of hydrofluoric acid with 50 ce. 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 nost, a
faint opalescence.

Hydrosilicofluoric Acid. — On diluting 5 gm. of hydrofluorie
acid with 20 ce. of water and adding 2 ce. of a cold, saturated
potassium chloride solution, the further addition of 40 cc. of
85 per cent aleohol should cause no turbidity or precipitate.

Quantitative Determination. — Dilute 2 gm. of hydrofluoric
acid with 50 ce. of water and titrate with normal potassium
hydroxide solution, using phenolphthalein as indicator.

1 ce. of normal KOH = 0.020 gm. of HF, log. 30103.

NorEe. — Regarding the titration of hydrofluoric acid, see Katz, Chem.
Ztg., 28, 356, 387 (1904); J. Chem. Soc., 86, II, 442 (1904).

ACID HYDROSILICOFLUORIC

(FLuosILiClCc oR SILICOFLUORIC ACID)
H.SiFs. 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 H,SiF,.
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TESTS OF PURITY

Non-volatile Matter, — 5 gm. of hydrosilicofluoric acid evap-
orated in a platinum dish should leave no weighable residuec.

Heavy Metals. — Dilute 5 gm. of hydrosilicofluoric acid
with 10 ce. 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 ce. of water and adding a solution of bariurn-free
strontium nitrate, no precipitate should form, even on stand-
ing 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
HIO;. 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 ce. Dilute 10 ce. of this solution
with 50 ce. 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 ce. of decinormal Na,S,0, = 0.002933 gm. of HIOQ,, log.
46731.
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(ACID) IODIC ANHYDRIDEFE.
(TomiNt PeNrexioe)
L) Mul Wi, oti,

A white, crystalline powder, schible o owaler with the
formation of the hydrnted acid, IO, Il insehutde in b
lute alcohol, ether, and envbon disnlphide.

TES1IS OF PURITY

The tests to be made are those given under Todie Aeid,

1 ce. of decinormal NuSA),  OOD2TSINE . wl 1,0,
log. 4448.

ACID MOLYBDIC
LMo, Mal. Wi, 162201,

A white or slightly yellowish pawder, containing alwni
85 per cent of Mo,

TESTS OF PERITY

Solubility in Ammonia Water; Heavy Metals. < jrn of
molybdic acid should completely dissolve ina udstupe ol
10 ce. of water and 5 ce. of ammonia water (s, gr. DY,
yielding a clear solution. On the mddition of hydregan
sulphide water to this liquid it aespiives o stight vellow olor,
a green color or a precipitate should not. vwever, develup,

Phosphoric - Acid. Quantitative Determination.  Ax e
tailed under (Acid) Molyhdie. Anhydride, holow,

(ACID) MOLYBDIC ANHYDRIDE

Morysote Acin, 1000])
Ma(hs Mol Wit. 144,
A slightly yellowish powder, ofteu exhibiting o faintiy
bluish tint, due to the presence of other oxides af mnlylul(:‘

num. The preparation contains about 100 pereent of Mo(),
and is free from ammonia and nitvie 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 anhy-
dride with sodium hydroxide solution, there must be no
liberation of ammonia (to be ascertained by means of moist-
ened 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 solu-
tion 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 ce. of ammonia water (sp. gr. 0.91).
The solution, mixed with 150 ce. 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 ce. of water, and add a small erystal 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 ce. of
concentrated sulphurie acid.

Quantitative Determination. — Dissolve 0.5 gm. of molybdie
anhydride in a mixture of 50 cc. of water and 1 ce. of am-
monia water (sp. gr. 0.91), with the aid of a gentle heat.
Acidulate the solution with 5 ce. of acetic acid (sp. gr. 1.041),
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dilute with 200 cc. of water, heat to boiling, then add a
solution of 1.5 gm. crystallized lead acetate in 20 ce. 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, pre-
viously 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 PbMoO,.
PbMoO, X 0.39247 = MoOQ,, log. 59380.

ACID NAPHTHYLAMINESULPHONIC

(ALPHANAPHTHYLAMINESULPHONIC ACID; NAPHTHIONIC
Acip)
CioHo(NHz)(SO:H)1: 4 + 3H.0. 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 aleohol, 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., 85, 677 (1896) [or Merck’s Rea-
gentien-Verzeichnis (1903), p. 120]; J. Chem. Soc., 72, II, 230 (1897).
E. Riegler, Ztschr. anal Chem., 36, 306 (1897); J. Chem. Soec., 72, II,
385 (1897).

ACID NITRIC
HNQO;. 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 HNO,.
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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 ce. 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 ce. of nitric acid
with 80 ce. of water, and render slightly alkaline with am-
monia water. On adding a few drops of ammonium sul-
phide 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 sinall quantity of chloroform, the chloro-
form 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, uvsing methyl orange as indicator.

1 cc. of normal KOH = 0.06304 gm. of HNO,, log. 79962.

IT
ACID NITRIC, SP. GR. 1.30

A clear, colorless liquid, of specific gravity 1.30, and con-
taining about 47 per cent of HNO,.

TESTS OF PURITY
The tests to be made are those given under Acid Nitric sp.
gr. 1.40, observing the conditions there described. But in-
stead 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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ITT
ACID NITRIC, SP. GR. 1.20

A clear, colorless liquid, of specific gravity 1.20, and con-
taining about 33 per cent of HNO,.
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 ce. of acid sp. gr. 1.40, 10 cc. of acid sp. gr.
1.20 are to be used.

v
ACID NITRIC, SP. GR. 1.153
A clear, colorless liquid, of specific gravity 1.153, and
containing about 25 per cent of HNO,.

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 HNO,,
TESTS OF PURITY

Non-volatile Matter. — 5 ce. of crude nitric acid on evapo-
ration 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 nitrie
acid, HNO,,
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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
HC:0: + 2H:0. Mol. Wt. 126.04.

Colorless, odorless, prismatic crystals, free from efflores-
cence. Crystallized oxalic acid is soluble in 10 parts of cold,
and in about 3 parts of boiling, water, in 2.5 parts of aleohol,
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, H,C,0, +
2 H,0.

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 ce. of hydrochloric acid and 1 ce. 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 ce. 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 per-
fectly 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 ce. of sodium hydroxide solution on being boiled
should not evolve ammonia (to be ascertained by
means of moistened Litmus paper).

(b) On dissolving 2.5 gm. of oxalic acid and 5 gm. of
potassium hydroxide in 30 ce. 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 ce. of a solution of dipheny-
lamine in concentrated sulphuric acid with 10 ce. 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. —

(@) Acidimetrically: Dissolve about 6.3 gm. of crystallized

oxalic acid in water, dilute to 500 cec., and titrate
25 cc. of the solution with one fifth normal potassium
hydroxide solution, using phenolphthalein as indi-
cator. Perforin the titration at 60° C.

1 ce. of fifth normal KOH = 0.012605 gm. of H,C,0, +
21,0, log. 10055,

(b) By Oxidimetry: To 25 cec. 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 potas-
sium permanganate solution.

1 ce. of decinormal KMnO, = 0.0063024 gm. of H,C,0, +

2H,0, log. 79950,
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ACID OXALIC, SUBLIMED
H.C:0.. 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, H,C,0,.

TESTS OF PURITY

Ash. — 10 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 ce. of fifth normal KOH = 0.009001 gm. of H,C,0,,
log. 95432.

1 ce. of decinormal KMnO, = 0.0045008 gm. of H,C,0,,
log. 65329,

Note.—If it is desired to use sublimed oxalic acid for standardizing
solutions for alkalimetric or oxidinietric determinations, it must be lieated
to dryness at a temperature of 60 to 70° C., in sinall quantities at a tinie.

ACID PERCHLORIC
HCIO,. Mol. Wt. 100.45.

A colorless liquid of specific gravity 1.12, and containing
about 20 per cent of HCIO,.

TESTS OF PURITY

Non-volatile Matter. — 10 gm. of perchloric acid when
evaporated and ignited should leave no weighable residue.

Sulphuric Acid. — On diluting 5 ce. of perchloric acid with
100 ce. of water, and adding 1 ce. of hydrochloric acid, fol-
lowed by barium chloride solution, a precipitate of barium
sulphate should not 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 nitrie. acid should not. be vendered more e slighitly
turbid by sitver nitrade solutiou,

Barium. - 10 ce. of perchloric nebd dilated with 50 v, of
water st notb heeome taebid within ive minutes o’ adlingg
dilute sulphnwie acid.

Heavy Metals. - 10 ce. of perchlorie acid diluted with
40 ¢e. of waler must show no chupge vu udding hydeopen
sulphide waler; nnd on adding to this solutivo 10 e, of
ammonin, water, and a Tew drops ol amnemin salphide
solution, a precipitale should not form, nov should the foud
acquire a green or hrown color,

ACID PHOSPHOMOLYBDIC
12AMuOy- 1100, 1 2110,
Yellow, lustrous erystals, easily and completely sahible in
water, and yielding with the latler an add solntion,
’l‘l‘l.‘\"_‘.\‘ O ruRIvTy
Solubility, Heavy Metals, and Earths. | gn. of phaspho-
molybdie acil shonld completely dissobve in 10 ce. of waler,
On adding to this solution two or theee deaps o wnmonin
water, a yellow precipitate Torms, which completely vedise
solves on the additior of § ce. of the wnmonia, waler,  On
now adding to this solulion mmmoniwn sulphide aud anuno-
nium oxalate solutions, no visible change shondd take paec,

ACID PHOSPHORIC
(Ortho.)

ILIOL Mu, W, 8.2,

I
ACID PHOSPHORIC, SP. GR. 1.7

A clear, colorless, odorless, syrapy liquid. of specific gravily
1.7, and containing about 85 par cent. of 1L,
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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 ce., and
titrate the distillate with decinormal potassium hydroxide
solution, using methyl orange as indicator. Not more than
0.1 ce. of the decinormal alkali solution should be required.

Nitric Acid. — 2 ce. of phosphoric acid mixed with 2 ce. 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 ce. 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 ce.
of the mixture add hydrogen sulphide water. There
should be no visible change.

(b) 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.

(¢) A mixture of 5 cc. of phosphoric acid with 20 ce. of
absolute alcohol should remain perfectly clear.

Substances Ozxidizable 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 phosphorie acid..
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drops of decinormal potassium permanganate solution to a
mixture of 5 cc. of phosphoric acid and 5 ce. of diluted sul-
phuric 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 zine, and diluted (1:5) sulphuric
acid. A mixture of 3 cc. of phosphoric acid with 20 ce. 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 potassiuimn
hydroxide, using phenolphthalein as indicator.* At least
17 cc. of normal alkali must be added to produce the red
color.

1 ce. of normal KOH = 0.04901 gm. of H,PO,, 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,PO,.

TESTS OF PURITY

The tests to be made are those given under Acid Phos-
phoric sp. gr. 1.7. But for 1 cc. of the phosphoric acid
sp. gr. 1.7, use 4 ce. of the phosphoric acid sp. gr. 1.12.

* Methyl orange may be used iustead of phenolphthalein. In this case,
however, 1 cc. of the normal KOH = 0.09802 gm. of HsPO,, log. 99131.
When titrating with phenolphthalein, twice as mar§ cubie centimeters
of the alkali solution are required as when using methyl orange.
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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,PO,.

TESTS OF PURITY

The tests to be made are those given under Acid Phos-
phoric 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)
P.0O,. Mol. Wt. 142.00.

A white, amorphous, odorless, bulky powder, which dis-
solves 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 ce. 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)
HPO;. 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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PINTS OF PERITY

Nitric Acid. ~ On adding 2 c¢e. of concentrated sulphmrie
acid to a solition ol I g, of wetaphosplineie acid in 2 ve,
of water, and overlaying the mixture with 1 ve, of o sudntion
of ferrons sulphnte, no colored zone shouhl Tor,

Sulphuric Acid. - The sulation of 1 g, of metaphasplivrie
acid in 20 ce. of water minst not indiadely be rendersd
turbid on the addition of 5 ee. of bydvochlonie acitl, Tollawed
by barium chiovide sohtion,

Hydrogen-Halogen Acids.  Add § ce. of nitric achl o a
solution of 1 g, of m(s%nphu.s'l)Imri(-. acitl W 20 ce of waler,
Ou the further addition ol silver nitrate sulntion the Bl
should appear wnebnnged.

Heavy Metals, Earths, Etc. -

(@) The solution ol 1 g, ol metaphosphorie weid in 20 ve,
of water mnst not. be alfected by hydreagen sulphile
wadter,

®) On wlding 5 ee. ol wnunonia waler 1o u sohdiomg ol
I g ol metaphiosphorie acid 1o 20 ce, of water, no
precipitate should fornr oo adding nmmeniun oxalate
and ammoninm sulphide solutions,

Arsenic. - On adding 5 ce. of stannous eldovide solution
to a solution of I g, of metaphospliorie ackl in 1 vel of
water, the wixtuee should ol durken an standing, voe hone,

Substances Oxidizable by Permanganate.  Dissalve | gna.
of metaphosphorie acid e 10 ce. of water, add H v, of 11
per eent suiphnvie ackd and 0.1 ec. of decinormal polassinm
permanganate solution: then heat 5 minntes o 1007 (L The
red color ol the mixture should not. disappear.,

ACID PHOSPHOTUNGSTIC
(P08 20W 0« TTLOY 1 161LO. Mol Wi 520s.13,
Small, white, or slightly yellowish-geeen ervsints, casily
soluble in water, and free from pinmonia and nitrie jeid.
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TESTS OF PURITY

Nitrates. — Dissolve 1 gm. of phosphotungstic acid in 10 ce.
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 ce. 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 phos-

photungstic acid, see F. Kehrmann, Ber., 20, 1813 (1887); J. Chem. Soc.,
52, 777 (1887).

ACID PICRIC

(Picron1TRIC ACID; TRINITROPHENOL)
CoH:(OH)(NO.)s. Mol. Wt. 229.14.

Pale yellow, glistening ecrystals, 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 aleohol,
ether, and benzene.

TESTS OF PURITY

Resins; Substances Insoluble in Water.—1 gm. of pieric
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

* Pieric acid cannot be tested for ammonia by warming with sodium

hydroxide solution, as under such conditions pierie acid itself decomposes
with the evolution of ammonia.
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picvic acid must completely dissolve i 20 ce. of benzen,
affording a clear solntion,

Oxalic Acid. - On adding eialeinm ehiluride solulinn 1o n
solntion of 1 g, of pierie aeld in 100 ce. af waler, a precipilale
ol ealeimy oxalate shonld nal fore within 1wo hones,

Free and Combined Sulphuric Acid.  ISvapornfe a wisture
of 2 g, of pieric neid and 10 ceo ol nitrie neid 1sp, e 1D
to dryness on the wadev-bath,  Dissolve the vesidue in 100 ve,
of boiling water with the addition of 5 er. of ullrie neid,
allow to cool, then Bler, sl add Baviin siteate solulion to
the filteate. There shondd he uo immelide tnebidity,

Inorganic Matter (Ash). | g, of pivrie ackd vanliasly
ineinerated v an vpea platinnm alish stoubl el leave a
residue weighing more than 0,001 g,

ACID ROSOLIC
(Powantax)

Brittle, amorphons, veddisli-brown  pseees, presailing o
metallie velloetion, and readily solulde o aleshal, Taat fnsedntde
in water,

Rosolie acid s used as an indieator in the form of 0 sedalion
of 0.5 g, of the acid o a mixtove of 30 ee, af 85 per vent
aleohol and 50 ce. off water.

TSR OF SENSITIVEN FSs
Add two or threee drops of the whove wsudie aeid sudulion
to 100 ce. of distiled water.  Ou ndding to e solutiong
0.05 ce. of deeinonpal polassimn hydroxide, the palde-yelluw
color of the water sbould clinnge 1o a vose-ved, el an the
further addition of 0.05 ce. of decinormal hydrochiorie acid,
the original color shonld o vestored.
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ACID SUCCINIC
C:HO:. Mol. Wt. 118.04.

Colorless, monoclinic prisms, soluble in 20 parts of cold
and about 2 parts of boiling water; in 10 parts of aleohol
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
platinuin dish should volatilize and leave no weighable
residue; nor should any charring oceur,

Oxalic Acid. — The solution of 1 gm. of succinic acid in
20 cec. of water should not be affected by caleiumn 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 nittic acid to 20 ce.
of the 1:20 aqueous solution of suceinic acid, not more than
a faint opalescent turbidity should develop on the addition
of silver nitrate solution.

Ammonium Salts. — 1 gm. of suceinic acid, on being heated
with 10 ce. 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 sulphicde
water.

Quantitative Determination. — Dissolve 1 gm. of succinic
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acid in 50 ce. of waler, and liteale with normad petassinm
hydroxide, using phenolphtlialein as imlicul’nr. N
1 ce. of normad ISOIE = 1005002 g, ol C11L0O,, o 77100,

ACID SULPHANILIC
CollNTLYSON 0 1 2110, Mol WiL 209,18,
Sulphanilic acid oceurs in colorlessc neleniae, elfloresernl,
erystals. Tt has no mebting-poind, but ewrhonizes an heingg
heated to 280 to 300° (L The neid is ditliendtly suluble in
cold water (about 150 parcts), bul wore readily soinble in
hot water; it is insoluble i aleohol, ¢ther, mind benzene.

TESTS OF PERITY

Inorganic Matter. | gin. of sulphanilic neid should lenve
no weighable residue on ignition,

Sulphuric Acid (Aniline Sulphate). A solntion ol 1 g,
of suiphanilic neid in 25 ee. of holling water should not ehange
in appearnnee on wdding a fow drops o burivun elidoride
solation.

Hydrochloric Acid (Aniline Hydrochloride). O shakiug
1 gm. of suiphanilic acid with 20 ce. of waler and liltering,
the filteate shonld exhibit al west n faind opnlsseent -
bidity on the addition of n few drops of vitde aeid] ad silver
nitrate solution.

ACID SULPHURIC
IS0, Mol Wi, 95,07,

I
ACID SULPHURIC, SP. GR. 1.84
(CoNeEnrraven Strmane Acu)

A clear, colovless, oily liquist of specilic geavily 185, aud
containing 95 1o 96 per cent of T1SO),,
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TESTS OF PURITY

Non-volatile Matter, — 10 cc. of sulphuric acid, on being
evaporated and ignited, should leave no weighable residue.

Nitric Acid. — Dilute 1 ce. of sulphuric acid with 9 ce. of
water, and overlay this liquid on 5 ce. 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 ce. 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; ner should a precipitate of lead sulphate form on
standing two hours.

Heavy Metals and Calcium. —

(a) Dilute 10 ce. 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.

(b) On diluting 20 cc. of sulphuric acid with 100 ce. 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, slonhl any lerawn
flocks precipitade on long stawding (T,

Ammonium Salts. - Dilnle 2 ¢ of sulphnrie ueid with
30 e of waler, and bl aqueans sulntion of pudassion
hydroxide (1:6) to alkalinity, followal Ly 10 Lo L3 droge of
Nessier's reagent. Al maost a lightevellow precipitate nimy
form, but in no ense a brownish-ral owe,

Arsenic.* -~ A Marsh apparatns is sel in aperation, using
20 gan. of arsenie=lree. grupulaled zine, aml avsepiv-free,
dilute sulphurie actd (1:5). As soon as e air s hieen
expelied {rom the apparatus, heat the yahwtion tube to
redness, and then Intradnee a cooled mistnre vl 10 ee. of
the acid (sp. gr. 18D Lo be tested and 50 ee. of waler.  No
deposit. ol arsenie should be visible in the veduction inlw
within half an hone,

Quantitative Determination. The content ol 1180, ix
most readily ascertained by taking the speeitie pravily, nind
then veferring to tables Tor the pereentage,  Consndt the taliles
of Lunge, Iske, and Nuel, Chem-teeh, Usdvesuel,  Meth,,
5 ed., 1, 351 (1900); compare Watls' Diel, of Clienn, 4, 621
(1894); also 4. Soe, Cheor hul., 24, 790 {1005,

The acid content may also be aseertained by titeation with
normal potassin hydeoxide salution, using iethyt venuge ns
indicator,

1 ce. of normal KO - 0.049038 gou, of TLSO,, log, 69053,

H

ACID SULPHURIC, DILUTED 16,
A colordess Tiquid of specilie grnvitye 1110 1o 1L and
containing 15.7 to 16.3 per cont of 11,50,

* Reganling the detortion of weseuie in solplureie weid, ser Lioge,
Chiem.-tecl, Untersuel.-Meth., f ed., 1, 367 (19D1); Deteetion nil Deter.
mination uf Ameuie.  Reprivt from J, Soe. Clhem, L., 1001,
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TESTS O PHRITY

The tests to be nade are these given nnder Avid Salpbnrie
sp.gr. L8 But for 1eesof the neid spogre LS use 3oer,
of the aeid wp. gr. L1110,

I
ACID SULPHURIC, ro“;

A coloriess ligquid ol speeilic gravity alont 1LO70, andd
containing about 10 per cent of 1150,

TESTS OF PHRITY

The tests to be made are these given under Acid Solpdinrie,
sp.gr. LSL o Bat far 1eeo of the aeid spe gre, LS nse 13 e,
of the actd sp. ge. 1070,

(ACID) SULPHURIC ANHYDRIDE

(Stiamine "TrRiox o)
SOy Mull Wi, SO,

Long, transparent, colovless prisins, which melt al 152 €,
to a clear oily liguid, boiliug at 16" C0 Doty kevpduge ol
a temperatnee below 259 C the sudpleie anhyvdvide o
lymerizes to o moditication whivh fomns L, silky, felled
neadles, which elt above 507 € wed whicl wde o0 higgher
wwperntire: become canverted inds the trioxide in vapor
foru, solidilying at 15° ¢, aoad boiling al 0 (2,

Nervw. - Regarding Hue gzt ilative deteemiustion of salplovie waliy -
ritde, s the stalements givia auder Avid Salploeie, Puoodng, AL 1,
Ruwentleclur, “Lur Gehalishesd innng der muehenden Svbavefidsinee sl
des Seboafelsivre wphplrids,” Zaselie. vl Clwan,, 37,200 1180540 .1 Clieqs,
Sue., T4 11, 404 (1808),
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ACID SULPHURIC, FUMING

I
ACID SULPHURIC, FUMING. FREE FROM NITROGEN

A colorless, oily liquid, fuming in the air, and containing
8 to 10 per cent of free SO, (i.e., 83.1 to 83.5 per cent total
S0,).

TESTS OF PURITY

Non-volatile Matter. — 3 cc. of fuming sulphuric acid, on
being evaporated and ignited, should leave no weighable
residue.

Nitric Acid. — Dilute 1 ce. of fuming sulphuric with 9 ce.
of water, and overlay the fluid on 5 ce. of diphenylamine
solution (see Diphenylamine, page 100). No blue zone should
form at the contact-surfaces of the two liquids.

Ammonium Salts. — Carefully add 2 ce. of fuming sulphuric
acid, by 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,
but in no case a brownish-red, color or precipitate may
develop.

Halogens. — Add 1 ce. of fuming sulphuric acid, by drops,
to 30 ce. 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 ce. of fuming sulphuric
acid, by drops, to 50 cc. of 85 per cent alcohol, a clear liquid
should result, which should contain no precipitate of lead
sulphate after standing two hours.

Arsenic. — A Marsh apparatus is set in operation, using
20 gm. of arsenic-free, granulated zine, 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 ce. of the fuming sulphuric acid with 90 ce. 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 sulphuri¢ acid in a Lunge-Rey stoppered bulb
pipette, 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 ce. of the liquid are
titrated with fifth normal potassium hydroxide solution,
using methyl orange as indicator.}

1 ce. of fifth normal KOH = 0.008006 gm. of SO,, log.
90342.

II

ACID SULPHURIC, FUMING q

An oily liquid, sometines 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, IT, 413 (1895).

T See Lunge, Chem.-tech. Untersuch.-Meth.,, 5 ed., 1, 394 (1904);
illustrated in Trade Catalogues of glassware, ete.

I In order to ascertain the free SO; from the total SO, found by analysis,
see the table in Lunge, Chem.-tech. Untersuch.-Meth., 5 ed., 1, 399 (1904);
compare Thorpe’s Dict. of Appld. Chem., 2 ed., 8, 711 (1895).

9 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 fre-
quently used for the Ijeldahl 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 deseribed.
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8 to 10 per eent of Tree SO, aml is inteudal Tor nitrogen
determinations by the Kjeldabl methnd,
TEsTs OF PURIETY

Nitrogen. - Dilute 30 ce. of the tuning sulpboric acid in
a retort with 200 ec. of waler, smd when eold ahd nitregen-
free solution of sodimm hydroxide (sp. ge. L3), nulil stroungly
alkaline.  Then add 5 g, of gine dust, distil off  nbout
50 ce., and colleel the distiliate in o Usdube vaviver eon-
taining about 10 ¢ of waler and 2 1o 3 ce. ul if1h noviand
hydrochlorie acid. The distillate s then Titeated with {ifth
normal polassinn hyshroside selntion, using wethyl ornnge
agindicator,  The annnonin should not hpve cunsimed ware
than 0.2 ce. of the tifth noemal hydrachlorie aeid,

Quantitative Determination. Il deteenination is var-
red ont as deseribed under Acid Sulptinrie, Pamiog, free
frowm nitrogen.

ACID SULPHURIC, WITH PHOSPHORIC ANHYDRIDE
Averoxivaenny 10, 15, o 2000 14,0,

Sulphurie acid containing phosphiorus pentoside,  Approx-
imately 10, 15, or 20 pev cent of 15,0, are the usunl steengths,
The preparation is employed in Kjeldahl's vitrogen detormi-
nation,

TESTS OF PERITY

Nitric Acid. - Dilute 1 e, of the solntian ol phosphorie
anhydride in sulphorie acid with 9 ce, of waler, aml overlny
this Huid on 5 ce. of diphenylunine solution (see Dipheny-
lamine, page 100).  No blue gone shoudd Torm al the cantael-
surfaces of the two liquids,

Ammonium Salts. - Dilute 2 ce. of the solution of phos-
phorie anhydride in sulphurie acid with 30 e of waler, and
add aqueows solution of potassimn hydroxide (1:6) (v alka-
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linity, 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 AN-
HYDRIDE

ArproxaMaTELY 5, 10, 15, 20, or 259, P,O,

Fuming sulphuric acid containing phosphorus pentoxide;
the usual grades contain approximately 5, 10, 15, 20, or 25
per cent of P,O,. 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
S0. + Aq. Mol. Wt. 64.06.
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 SO,.

TESTS OF PURITY

Non-volatile Matter. — 10 cc. of sulphurous acid, on being
evaporated and ignited, should leave no weighable residue.

Quantitative Determination. — Weigh off 10 gm. of sul-
phurous 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 ce. of decinormal iodine solution,
constantly shaken, until decoloration ensues. To effect this
not more than 16.2 ce. of the acid solution should be required.

1 ce. of decinormal I = 0.003203 gm. of SO,, log. 50556.
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CUBES FOR GENERATING SULPHUROUS ACID
Cube-like picees, containing nt least 20 per cent ol snl-
phurous acid.
PEST O STRENCTI

Quantitative Determination.  {ntreduce | g, of the linely
powdered enbes and fi g, of anhydrons sodion carbvnade
into a graduated lask of 100 ece. capacily: mhl 50 v, of
water, botl the mixture Tor nboud ten minntes, allow (o eoal,
fill the thsk up to the wark, and Bilter.  Run the tiltrate
from a burette into a constantly shaken mixinre ol 50 ce,
of decinorinal todine solution and 10 ce, of hydrachlovie neid,
until complete decoloration ensues.

1 ce. of decinormaad I D.003203 g, of SO, log, 505666,

ACID TANNIC
(TANNIN)
(!Hllm( )y. Mnl. \\‘1-. :;'.:'.!.()H.
A yeliowish powder, or crvstal-like, nstrous seales, Tanoie
acit is soluble in 5 purts of walev and in 2 parls of 85 per
cent alcohol, yielding o clear Hquid neid o Bluws jager,

Tannic acid is also soluble i aboul. 8 purts ol glycevin hul.
is ahnost insoluble in cther,

TESTS O1F PURITY

Inorganic Matter.-- 1 gin. of tannin on igpition shonld
not leave a residue excecding 0.002 @, in weight.

Sugar, Dextrin. —- On mixing [0 ce. of an nqueons (1 5)
solution of tannic acid with 1) ee. of 85 per eent aleohol,
the mixture must remain elear for one hour; nor shondd o
turbidity occur on the further addition of § ce. of ether,
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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., 8, 560 ff. (1900)]; Fresenius-Cohn
Quantitative Analysis, Vol. II, 767 ff. (1904).

ACID TARTARIC
CHoOs. Mol. Wt. 150.04.

Colorless, prismatic crystals, or erystalline 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 gm. of tartaric acid in 20 cec. of
water, with 12 ce. of ammonia water added, should
not develop a brown color on the addition of hy-
drogen sulphide water.

() 20 cc. of the 1:10 aqueous solution should not be
affected by hydrogen sulphide water.

Inorganic Matter.—1 gin. 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 ce. of normal NaOH = 0.07502 gm. of C,H,O,, log. 87518.
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ACID THIOACETIC
CHAOSL Mol Wi, 7.0,

A yellow liquid of penetraliog odvr, Toiling: hetwern 92
and 97° ¢4, nad having a specifiec gravity of LOT0. "Uhioacetic
acid is soluble in 16 parts of water, mul casity in aleshal,
The 6 per cent aqueons solntion ts used tustead ul hydrogen
sulphide in chemical nnalysis*

TIPS O1F PUHRITY

Non-volatile Matter- 10 ce. of thiseelle acil, vn being
evaporated and ignited, shoub! leave no weighnlde resilue,

Sulphuric Acid. - - On dissolving H ee. of thivacelie aeld in
100 ce. ol water, and addivg barinm chluwide solution, no
turbidity should weene, nor shondd a precipitate form,

ALCOHOL ETHYLIC
Cally-OIL Mul. Wi 4604,

1
ALCOHOL ABSOLUTE

A clear, eolorless liquid of speciliv geavity 0.796 1o 0,798

(99 to 99.6 per cent by weight), and Goiling al. 78,57 (5,
Alcohol showld not aleel litus paper,

TESTS OF PHRITY

Residue. -~ 50 ce. of alcohol, on being slowly evaporated,
should leave no residue,

* Regunling the vse of thisneetie weild, s the following: 10 Seldt? qul
N. P. Turngi, Ber., 27, 3437 (1804) [orr Zawelie, s, Cle., 84, 450 ( 18U
J. Cheut, Soe., 68, 11, 84 (18D5). 1, Seloil, Ber., 28, 1201 (1807 J,
Clioti. Hoc., 68, 11, 470 (15H5).
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Fusel Oil* — On mixing 10 ce. of aleohol and 30 ce. of
water in an Erlenmeyer flask, no turbidity or coloration
should be observed, nor should any foreign odor be noticeable,

A mixture of 10 ce. of alcohol and 0.20 ce¢. of 15 per cent
sodiumm lhydroxide solution, when evaporated down to 1 ce.
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 ce. of aleohol on 5 ce.
of concentrated sulphurie acid, no rose-red zone should form
within one hour at the contact-surfaces of the two liquids.

Aldehyde. — On warmning 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.T — The red color of a mixture of 10 cc.
of aleohol 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 ce. of aleohol 1 ce.
of ammonia water or 5 ce. of hydrogen sulphide water,
no coloration should develop.

* Regarding the quantitative determination of fusel oil, see Lunge,
Chem.-texh. Untersuch.-Meth., 4 ed., 8, 422, 442 (1900); Allen, Com.
Organ. Anal,, 3 ed., Vol. I, p. 167 ff. (1898). A. Stutzer and O. Reitmaier,
Ztschir. angew. Chem., 8, 522 (1890); J. Chem. Soc., 60, 622 (1891). G.
Lunge, V. Meyer, and E. Schulze, Chem. Centralb. (3), 15, 854 (1884);
J. Cliem. Soc., 48, 708 (1885). M. Glasenapp, Ztschr. angew. Cliem., 8,
657 (1895); J. Chem. Soc., 70, II, 277 (1896). H. Borntriiger, Chem.
7tg., 18, Rep. p. 27 (1889); compare J. Chem. Soc., 56, 552 (1889), and
58, 669 (1890). See also Ztschr. Spiritusind., 1886, 362.

+ A partial decolorizationn of potassiin permanganate occurs even
with the purest alcohol. Compare also M. E. Barbet, J. Pharm. Chim.,
19, 413, 457 (1889) [or Pharm. Ztg., 84. 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).



46 CHEMICAL REAGENTS

I
ALCOHOL, 959

A clear, colorless laquid of abant D816 specifie juavily
(15.6° (1), and containing nbout 95 pee cont by vohme of
absohute aleohol, CH O Tt hoils at 787 € is miseible i
all proportions with water, and does not change the volor of
moistened litmus papoer,

TESTS OF PURITY

Residue. — 50 ce. of aleoliol, on being slowly cvaporated,
should icave no weighable residue,

Fusel Oil. — Mix 10 ce. of aleoliol, § ee, af waler, and | ee,
of glycerin, sntnrnte a picce of clean, odorless hlot{ing-papeer
with the mixbure, and nllow to evaporate spontuntonsly,
No foreign odor should be notdeeable after the evaporation.

Aldehyde, Tannin. --- 10 e of aleohol mixed with 5 ee, of
potagsinm liydroxide solution (5¢7) shiould not heeome yellow
at once.

Foreign Organic Matter, Aldehyde, etc.  Shnke 20 c¢, of
aleohol with 1 ce. of decinormal silver nitente salution.  Nal
more than a faint opnleseenee shonld appenr, uor more than
a faint brownish tint after expoging for six honres (o diltused
daylight.,

Furfural. — Add ten drops of aniline and two o three
drops of hydroehloric acid to 10 ce. of aleohol.  No pinkish-
red color should appear.

TIT
ALCOHOL, 85
This alcohol has a specilic gravity of 0.830 to 0.834, wnd
contains 87.2 to 85.6 per cent of aleohol, (IO, by weight.

In other respects it conforms to the requiranenls given under
Alcohol Absolute.
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ALCOHOL AMYLIC
Callp - O Mul. Wt 88.07,

1
AMYL ALCOHOL

A clear, ealorless liid, nentral to litmus paper. Amyl
aleobol is Int slightly soluble in water, but is eloarly miseible
with aleohol, ether, and benzin, TC has a specific gravity
of 0.814 and boils at 131° C,

TESTS O PURITY

Non-volatile Matter. -~ 1) gm. of amnyl alecohol evaporated
on the water-bath shanld leave no weighable residue.

Foreign Organic Matter (Furfural, etc.), —

(1) On shaking § ee, ol sunyd aleohol with 5 ce. of con-
eentenled sulpharie neid, the mixture shoukl not
acvive more than a faint yellow or reddish color.

(h) On shaking 5 ce. of amyl aleohol with 5 ce. of potas-
sitnn hydeoxitde solution, the syl aleohiol should
net aequive any calor,

I

AMYL ALCOHOL FOR GERBER’'S FAT DETERMI-
NATION

A evdorless lepid batling ab 128 1o 130° C., and of specific

gravily 0.815.
TLEST OF PURPMY

1 ce. of wayl aleohad shaken -with 10 ce. of concentrated
sulpleie acid, sud 11 ee. of water in a Gerber butyrometer,
then centrifaged for two or taee minutes, and then allowed
to stand for twenly-four hours, must not. exhibit an oily
portion *

# Cotapnro No Crorbiee aged M. M. Cennndijk, Mileh Ztg,, 27, 611 (1898).
Cliom, Conleall, [A] 2, 1, 907 (1808),
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ALCOHOL METHYLIC
Cl- 01 Mol WY, ge.0,

A colorless. mobile Tipied, readily miseilde in all prapor-
Lions with waley, aleoliol, eiber, ael fally sl volatile ils,
Methyl aleohol has the specitie geavily 07496, and Dl
between 65 and 66° . 11 shauld vol redden Tdue itinns
papur.

TESTS OF PURITY

Non-volatile Matter. 30 cc. of wnethyl aleahial evapornted
on the water-bpdh shouhbl leave e weighalde resithie,

Acetone and Ethyl Alcohol.  Shuke lugriler tharmghiy
50 ce. of donble narmzl sading hyelraxile sodutiom and 5 e,
of mothyl aleoholsn o mixing eylinder, and abl, with vepeatend
shaking, 25 ce. of double nrmal idine sohtGon,  NeoTar
bidity or flocenlent precipifade shaukl aeevr: wae sheald an
odor of iodofornt be pereeptilibe,

Empyreumatic Substances. 1 ce. vl methyl aleahol shondd
dissolve withonl. tibidity in 10 ee. of waler.  On allowing,
5 ce. of coneentented sulphinde neid Ao drop indo 5 cel ol
methyl aleobol  while kepte cobl, the wistuee shomhd uel
acuire more than slightly vellowizh eolot,

Aldehydes. - - Ou shaking 10 ec. of anethyl nlechol with
10 ce. of sodin hydvoxide selution (sp. ge. L3, the istoee
shindd ranain colorless.

Substances Oxidizable by Permanganate. O ndding |
drop of decinoriml potsssinm pevomngniate solition ta 10 ee.
of metliyl aleohol, the vl color af tie Bouid st ual disap-
puar within Len minntes,

Nurs, — Reganling e gomntinGve sletevninat o of oretliyl wleohol,
a8 Well wn the gresditadivie determivation ol oeetane et vl aleslud, wee
Lunge, Chewc-teel, Undeesselo Metlu, 4wl 8, 683 010006 cotagore

(¢ Kriuner, H. Strache, wid J. Messinger us given in unte soder Avetone,
it
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ALPHANAPHTHOL
CycH,-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 omn
platinum foil should leave no weighable residue.

Organic Acids. — On shaking 1 gm. of alphanaphthol with
100 ce. of water and filtering, the filtrate should not redden
blue litmus paper.

ALUMINUM OXIDE
Al:O;. Mol. Wt. 102.2.

A white, very bulky, hygroscopic powder,* used for Wis-
licenus’ T determination of tannin. Under a microscope, mag-
nifying 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 determi-
nation of tannin.

t H. Wislicenus, Determination of Tannin Without Hide Powder,
Ztschr. angew. Chem., 17, 801 (1904); J. Soc. Chem. Ind., 28, 765 (1904).
Ztschr. anal. Chem., 44, 96 (1905); J. Chem. Soc., 88, II, 363 (1905).
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alunimnn oxide i3 vigoransly shmban G five winntes with
200 ee. of & soltion of L3 g o pure Laan o saflicient
water o make 1000 ce. (Use a tlask with a rubiber stoqper,)
The mixture is then heatal fur five winnbes on the water-
batd, and Gltered. 50 coo ol the iltmbe are eviquantad o a
woighid platinmn or nirkel dish, sl the vedihne sdvied ot
105° .o werghesd.

The total yesidne obtaiual from H0 ce, ul Hue weignnal
tannin solution, and dried at 103 €4 b ala usevriained,
On now epJenlating the residie Tne 200 ves ul taunin sadution,
and deducting this fram the total resddie tell {oan the tannin
solution trented with the ahnnimun oxile, e resnldl sdanbl
show that 1 g, of aloninunn exide alearbs 0010 Le 0,050 pan.
of tanmin.

AMMONIA WATER
Nlly 1 110, Mol Wi NH, 17 G

The aqueous solition of atunenia pgos i a0 elenr, codurless
fignid, the speeilic geavity of whivh deerenses as thie amnnmia
content inereases,

For analytical purposes, two sululions of ditleeenl eonaen-
tration are ordivaril v used, ol whivh saee e nspeeeitie reavity
ol abanl 0.96, and containg abod R per eenl of N1, while
the other, the coneentented, bas the speeifie geavily of sluw
0.0925, and cantains aliont 20 per cent of NH,, o Mneriean
Inborptories a sl more eomaatmted solulion ol meuia
is employed. s steength i about 28 per venl and il s
generndly designated as  Stronger Annnsiia Witer,”

[
AMMONIA WATER, 280
(NrvoNcrr Asatonia W

A clear, colorless lqguid having a specitie gravily of nbont
0.90, und containing aboul 28 jer eatl of NH,.
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TESTS OF PURITY

Non-volatile Matter. — On evaporating 3.5 ce. of the am-
monia 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 ainmonia water
with 30 ce. of water, and supersaturate with 20 ce. of nitrie
acid. The solution should remain colorless. This liquid
should show no change on the addition of silver nitrate solu-
tion.

Heavy Metals. — On diluting 2 cc. of the ammmonia water
with 20 cc. of water, and then adding a few drops of ammo-
nium sulphide solution, no change should appear.

Sulphates. — Slightly acidify 3.5 cc. of the ammonia water
with hydvochlovie acid, and add barium chloride solution.
No precipitale of barinm sulphate should formn on standing
twelve honrs, A

Carbon Dioxide. — 3.5 cc. of the ammonia water with
15 ce. of caleium hydroxide solution should not at once
beeome more than slightly opalescent.

Quantitative Determination. — Dilute 2 gm. of the am-
monia water with about 50 ce. of water, and titratc with
normal hydrochloric acid, using methyl orange indicator.

1 ce. of normal HCl = 0.01706 gm. of NH,, log. 23198.

I
AMMONIA WATER, 20
(CONCENTRATED AMMONIA WATER)
This solution of amimonia has the specific gravity 0.925 and
containg about 20 per cent of NH,.
TESTS OF PURITY

The tests for non-volatile matter, chlorides, pyridine, heavy
metals, sulphates, and per cent of NH, as described under
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Ammonin Water 28 per veuadoare o be e, Bul, dwetead
of 3.0 ce. of the 28 per venl nse 5 e, ul the Q0 jer veul ane-
monia,  The |n'vp:|.mli(~u shionhd sy voulvens (o (e Tollowinger
{ostes,

Sulphides.  (u adding o few slrops al o mmnemiacal
lend acetate solution 1o 8 ceo o The mumain water, (e
Tiquid st not acrpuive o yellow s brow vodor, uor clambl
a dark precipiiade torn,

Tar-Bases (Aniline, Pyridiue, Pyrrol, ete.s. Iy porate
a mixtive of 5 e, of the anuoumia waler poed 20 eel ol nilvie
acid on the waler-ttln, The vesidne ou evaporalion shuaghd
have a pure white eolor,

Calcium. A ixture of 5 v, ol the annuoma waleye
with 20 e, of waler should extibil nee Inebidily v e
addition of ammoming oxalpte salntio,

Magnesium. - O adding atmovitnn phospliate solnliom
to 10 ee. of the amtmunin walvr, nu peeelpttate shoubl Topn
on standing two hons,

Carbonates. - 1) ce. of the amtamuin waler, wihar izl
with 20 ee. of Tine waler awd boiled, slaondd uot develop
more than a very slight tuelsdily,

Phosphates.  'I'o 10 ce. of the anmnenin wider add 1t) ¢,
ol nitrie acid and 25 ee. of mmmuning molyvlsdate solition,
No yeliow precipitate shonld forin du te lguid i staodiog
two hours at abont 10

i
AMMONIA WATER, 1o}

This is the article Cermed " anunonia water” ragront
the text of this book, 1 contains atumit 10 pee cont uf N1l
and has w specifie gravity abont 0,06,

Sy
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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
cemployed in testing the 20 per cent.

AMMONIUM ACETATE
NH.CH0. Mol Wt. 77.1.
A white, hygroscopic, crystalline mass, casily soluble in
water and in aleohol,

TESTS OF PURITY

Non-volatile Matter. — 3 gm. of ammonium acetate, when
ignited, should leave no weighable residue.

Chlorides. -— The solution of 1 gm. of amnonium acctate
in 20 ce. ol water, neidulated with 5 ce. of nitric acid, should
show no change on the addition of silver nitrate solution.,

Sulphates. — On adding 1 cc¢. of hydrochloric acid to a
sobrtion of 1 g, of annnoniim acctate in 20 ce. of water,
followed by bariumn chioride solntion, no precipitate of
baehwn suiphate should Torm on standing twelve hours.

Heavy Metals and Earths. — The solution of 5 gmu. of
ammoniin acetate in 100 ce. of water should not he affectad
by hydrogen sulphide water. urthermore, the addition of
annonta water and ammonium  oxalate solution should
cause neither a coloration nor a turbidity.

AMMONIUM CARBONATE
(NIL) FICOy - (NHL)NTLCO..

The term “ammonimn carbonate’ is generally applied to
a mixture of ammoniuin bicarbonate and carbamate, forining
a crystalline, white, translucent mass which readily effloresces,
becomnes opaque, and gives off an odor of ammnionia.
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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 amnonium carbonate in
100 ce. of water and 10 ce. of hydrochloric acid, heat the
solution to boiling, and add bariumn 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 ce. of dilute acetic
acid, then 20 ce. 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 gnm. of ammonium
carbonate in 20 ce. of water and 2 ce. of hydrochloric acid
should not be reddened on adding 1 drop of ferric chloride
solution.

Tar Bases. — Acidify 1 gn. of ammonium carbonate with
5 ce. of nitric acid, and evaporate the solution to dryness on
the water-bath. The residue must have a pure white color.

AMMONIUM CHLORIDE
NH.Cl. 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
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chiloride in 20 ce. of water, and add to the clear solution 3 ce.
of wagnesin mixture and 10 cc. of anunonia 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 waler, amnonia water, ammonium sulphide solu-
tion, and anunonium oxalate solution.

Sulphates. -— On adding to 10 cc. of the 1:10 solution a
fow drops of hydrochloric acid, followed by barium chloride
solation, no precipitate of barium sulphate should form on
standing twelve hours.

Sulphocyanates. — Dissolve 1 gm. of aminonium chloride
in 10 ce. of water, and add to the solution a few drops of
hydroehloric acid and 1 drop of ferric chloride solution.
The lquid should not acquive a red color.

Tar Bases. — On cvaporaling to dryness 1 gm. of ammo-
wimin chloride with 5 ec. of nitric acid on the water-bath,
the residuc must have a pure white color.

AMMONIUM CITRATE SOLUTION

A clear, colorless licquid, containing 150 gm. of pure, crys-
tallized citric acid and 23 gin. of ammonia-nitrogen (= 27.93
g, of NIL) per liter.  The solution has an acid reaction to
litinus paper and is nsed for determining citrate-soluble phos-
phorie acid in Thomas slag, by the method of Wagner.

TEST FOR PROPER CONTENT OF AMMONIA-NITROGEN

Dilute 25 ce. of the amimonium citrate solution with water
to 250 ¢c. To 25 ce. of this diluted solution add 3 gn. of
caleined magnesia and about 200 ce. of water, and distil,
using a recciver 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 ce. of semi-normal H,S0, = 0.00702 gm. of N (log.8463,
= 0.00853 gm. of NHj, log. 9309.

AMMONIUM DITHIOCARBONATE SOLUTION
CO(SNH,), 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 ammo-
nium sulphocyanate and ammonium sulphide. It is used as
a substitute for hydrogen sulphide and amimonium sulphide.

TESTS OF PURITY

Non-volatile Matter. — 10 cc. of ammonium dithiocarbonate
solution, on being evaporated and ignited, should leave no
weighable residue.

Ammonium Carbonate. — On adding 3 ce. of caleium chlo-
ride solution to 10 ce. of the ammonium dithiocarbonate so-
lution, 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., T8, II, 241 (1900).

AMMONIUM FLUORIDE

NH,F. Mol Wt. 37.07.

White crystals, easily soluble in water, affording a solution
which usually exhibits an acid reaction because of the pres-
ence of NH,F-HF,

TESTS OF PURITY

Non-volatile Matter. —10 gm. of ammonium fluoride on
ignition should leave no weighable 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 ammo-
nium fluoride in a platinwmn dish in 25 ce. 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 hydro-
chloric acid, and 10 cc. of Liydrogen sulphide water. No
change should appear. Now add amnmonia water to alka-
linity, and a few drops of ammonium sulphide solution; at
most a slight greenish coloration may develop, but a precipi-
tate should not form.

AMMONIUM MOLYBDATE
(NH,)Mo:Ow + 4H.O. Mol. Wt. 1236.43.
Large, colorless, or slightly greenish erystals, 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 ce. of ainmonia water (sp. gr. 0.910) should
afford a clear solution. Add this solution to 150 ce. of
nitric acid (sp. gr. 1.20*). No yellow precipitate shoukl
form on standing two hours at a temperature of about 40° C.

Heavy Metals. — Dissolve 2 gin. of ammonium molybdate
in 5 ce. of water and 5 cc. of amnmonia 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 amumonium molybdate

* The ammonium molybdate solution sliould be added to the nitric
acid gradually and with constant rotation; never otherwise.



58 CHEMICAL REAGENTS

in 10 ce. 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 molybdie
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
NH.NO;. 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 amimonium 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
(NHD)L04 + 0. Mol. Wt. 142.16.
Colorless crystals, clearly soluble in 25 parts of cold water.
The aqueons solution should be neutral to litmus paper.

TESTS OF 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 ce. of water, heat the solution to boiling, and then add
10 ce. of hydroehioric acid, followed by bartum chloride
solution.  No precipitate of barium snlphate should form on
standing twelve hours,

Chlorides. — On alding to a.solution of 1 gm. of ammo-
nium oxalate in 25 cc. of water, 10 ce. of nitric acid, and a
fow drops of silver nitrate solution, no turbidity should
develop on shaking,

Heavy Metals.— To a solution of 1 gm. of ammonium
oxalnte: in 25 ce. of water add hydrogen sulphide water; the
solution should remain unchanged. Now add to the liquid
5 ce. of ammonia water; no green color should develop, nor
shomld a precipitate form.

Quantitative Determination. — This is to be made as de-
seribed under Potassium Oxalate Neutral on page 178.

1 ce. of decinormal KMnO, = 0.007108 gm. of (NH,),
C,0, + 11,0, log. 85175,

AMMONIUM PHOSPHATE
(NH.):HDPO,.  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 evap-
orated to dryness, and the residve 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 ce. 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 ce. 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 sul-
phuric acid. The liquid should still retain its blue color on
standing one hour.

Heavy Metals. — On dissolving 2 gm. of ammonium phos-
phate in 20 ce. of water, acidifying the solution with hydro-
chloric 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 amumonium
sulphide solution, no green color should develop, nor should
a precipitate form.



CHEMICAL REAGENTS 61

AMMONIUM SULPHATE
(NILYSOs  Mal. Wt. 132,14
Colorless erystals, soluble in 2 parts of cold, and in 1 part
ol boiling, waler; insoluble i alcohol.

TINTS O PURITY

Non-volatile Matter. — 3 gm. of aminonium sulphate on
ignition should leaves no weighable residue,

Chlorides. ~— The solution of 2 gin, of ammonium sulphate
in 20 ce. ol water should not becomne turbid on acidifying
with uitrie acid and then adding silver nitrate solution.,

Heavy Metals. — The solution of 2 gin. of ammonium
sulphate 20 ce. ol water should remain unaffected by
hydrogen sulphide, and by annnonia water with ammonium
sulphide solution,

Sulphocyanates. —- Dissolve 1 gin. of ammoniun sulphate
in 10 ce. of water; on adding Lo the solution several drops of
hydrochiorie acid and 1 drop ol Terrie chlovie solution, the
Licpuid shonld not asquive o red color,

Phosphates and Arsenates. — Dissolve 5 gm. of ammonivin
sulphate i 20 ce. of water, and add to the clear solution
3 ce. ol magonesia ixtare and 10 ce. of ammonia water.
No precipitate shonld formy on standing twelve hours.

Nitrates. - -~ Dissolve 2 g, ol ammnoninm sulphate in 10 ce.
of walar, and add to the solution 1 drop of indigo solution
(1: 1000). followed by 10 ce. of concentrated sulphurie acid.
The liquid should still retain its blne color on standing one
hour.

AMMONIUM SULPHOCYANATE
(AmmoNtuM THIOCYANATE)

NH.8CN. Mol. Wt. 76.17.
Colorless crystals, casily soluble in water and in alecohol.
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TESTS OF FURETY

Non-volatile Matter. 2 gin. of mnmoninn sulphoeyaople,
oun being ignited, should teave no weighnblhe cesivine,

Substances insoluble in Alcohol. | gy wif avunaninm
sulphoeynnate shonld enmpletely disselve i 10 e, ol absolnt e
aleohal, and yiekl a perleetly clear salution,

Sulphates. O adding a few drops ol hydvaelilorie aeid,
followed Ly bavinm ehloride solntion, to o solnlion of 1 g,
of anmoninm snlphoevanate in 20 e, of watler, no vrenetion
should be cliserved within tive minnfes,

Heavy Metals. Ou dissulving 1 g, o avuwnoninm snl-
phoeyannte i 20 ee. ol waler, and adding o the solution
severad draps of ammaniniy sulphide solation, ne preeipitate
should Torwn, ner shvonld o leawn color develop,

Iron. - The salution ul I gm, of aunnenium sulphoeyanate
in 20 ce, of water shauld remain perfeetly colorless on adding
0.5 ce. ol hydroehlorie acid,

AMMONIUM SULPHIDE SOLUTION
(AMMONU M SULPHY DRATE SOLUTON)
A colorless or o yellowish il prodhiced by passing
hydrogen  salphide inte nmwenin wadee, 1L s strongly
alkndine townrds fitmms paper,

TESTS OF PURITY

Arsenic, Antimony, and Tin. Ou adding hydroehlorie
acid to 50 ee. of ammenimn sulphide solutian to achlity,
hydrogen sulpbide gas is liberated in copions monnts, bl
no calored preeipitate should formn,

Non-volatile Matter. - Dn evaporating and jgaiting 10 ce.
of ammouninm suiphide solution in a porcelaiu dish, no
weiglnble residue should ranain,
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Ammonjum Carbonate. —On adding 3 cc. of calcium
chiloride solution to 10 ce. of ammoniwn sulphide solution,
no preeipitate should form, ¢ven on warming.

AMMONIUM THIOACETATE SOLUTION

(Scmr’s REAGENT)
CH, - COSNH,.  Mol. Wt. 93.15.

A clear, yollowish liquid, having a faint odor resembling
that of amunoniun sulphide, and slightly alkaline to litmus
paper.  The solution contains about 30 per cent of ammonium
thioacetate.

TESTS O PURITY

Non-volatile Matter. -— 10 cc. of ammonium thioacetate
solution on ¢vaporation and ignition should leave no weighable
residne.

Ammonium Carbonate. — On adding 3 cc. of calcium
ehloride solution to 10 ¢c. of ammonium thioacetate solution,
no precipitate should forin, even on warining,

Sulphates. — A mixturc of 10 cc. of ammonium thioacetate
solntion with 10 co. of diluted acetic acid should not
immnediately be rendered turbid on the addition of bariun
chloride solution.

Norgs, — Plie rengeut ecan bo kept. ouly p short time unchianged; it
rowlily beeomes turlitl. It s, thereforo, adviatageous to prepare only
sulleient for eight to ten dwyw use, which vy lie doue liy dissolving the
thieetie aeid fu o slight exeess wf annmonia water.

Regurding the use of wiunesinn thivavetute solution i analysis, see
R. Seldlf anl N. DL Parugl, Ber., 27, 3437 (1894) [or Ztschr. anal. Chern.,
34, 450 (1895)]; J. Cliews. Sor., 68, 1T, 84 (1895). R. Schiff, Ber., 28,
1204 (1895); J. Chear. Sue., 68, 11, 370 (1895).

ANILINE
Cpll;- NI1s. Mol. Wt. 93.09.
A colorless, oily, strongly refractive liquid, which rapidly
becomes brown on exposurc to light and air.
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Aniline 15 sulubie i abont 35 puets of water, T solidiies
iwoa freevdng wixhwre, and then aells al 8OO0 s
specitie gravily is LO270 i builing: poinl, 18320,

TESTS o PURITY

Hydrocarbons and Nitrobenzene. 7 ev. vl nuiline thissulved
in 10 e, of hvdeehlorie acid shonbd oo s clear taid which,
an being dilnted with 13 ees of waler, shonbl not Deenne
ey an enoling,

Nevet, Regaodigg e exatina tiow d sotline, o Lauge, Clie, Lech,
Padersuele-Metle, 3 eds, 80 700 030006 emgare Wales" tinel, ol Cluas,,

L o271 (st (L Sebndtz, Clende dess Steindnhibeateres, 1, 280 (1886G);
eontpure Thorpe's DieC ol Apphl Clete,, 2 el 3, 13 (1805),

ANTIMONY OXIDE

(Aveioxors Oxine: Axrivesy Tiaoxine)
ShaOy, Ml Wrodssot,

A white puwder, insolubde D water, Tt sudnbide in hyalro-
chlotie ackl, tactarie aeidd, alkali Ditartrates, jpl o soditions
ol polassivm o sodionn hydyexide, Antinpmy triosble s
acartral 1o s paper,

TESTS OF PURETY

Arsenic. (I dissolving T g of anliueny triexide in
3 e ol hydrochilovie acil Gop. ges B0, nd adsdingg 3 ee. of
styumons chloride solution, the wisture should ot dacken
within ane liane,

Heavy Metals.  Dissolve I g, of anlimany {riaxide with
the aid ol heat jn 30 ce. of solimn hydvaxide salidion (s,
gr. 13). Dilute the sahidion with 20 ec, of whler nmd add
hydrogen sudphide water,  Neither a white nor o brownish-
hlieke preeipifate should develdop,

Chlorides.  Dissalve | gm. of antinmwny Leioxide with the
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aid of heat in 30 ¢, of sodinm hydroxide solution (sp. gr. 1.3).
Add to the solution 70 ce. of nitrie acid, filter, amd to the
fillrate add silver nitrate solution. The liquid may exhibit
at most o slight. turbidity, but no preecipitate should form.

ARSENIC TRIOXIDE

(ArseNOUs Acin; (Acp) ARsENOUS ANHYDRIDE)
Asy. Mol. Wt. 108,
White, vitreous, or poreelain-like pieces, or white powder,
soluble in 15 parts of boiling water.

TESTS OF PURITY

Non-volatile Matter. — 1 mm. of arsenic trioxide cautiously
heated in a poreclain dish should cowmpletely volatilize and
leave no weighable residue,  (Use a hood?)

Barium Sulphate, Talcum, Calcium Sulphate, etc. — 0.5 gni.
of arsenie trioxide should be perfectly soluble in a mixture
of 5 ce. of anmnonia water and 5§ ce. of water, and should
yield a clear solution.

Arsenic Sulphide. — Dissolve 5 gin. of arsenic trioxide in a
mixbure of 5 ce. of sodiwn Irydroxide solution and 15 ce. of
water: on adding to the clear solution 2 drops of lead acetate
solution, no color reaction should oceur.

Quantitative Determination. — Dissolve * 1 @n. of arsenic
trioxide with the aid of 6 gin. of potassium bicarbonate in
50 ee. of boiling water, then allow to cool to 15° C., and add
sufficient water to ake the whole measure 100 ce.  Dilute
10 ce. of this solution with 50 ce. of water, and titrate with
decinormal iodine solution.

* It may he yuicker to dissolve 1 gm. in a freshly prepared solution of
sodivm hydroxide (sulphur-free), slightly acidulate with hydrochloric
acid, and then add the 6 gm. of bicarbonate. No heat is necessary in
this cuse.
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1 e, of deetnovrinal T 000095 . ol AsO), loe GG,

Nivvw, Bl the L vral Che powtler torom of wesenie Teioxide aunut,
nnswer Hhe b et e beds lere given shoald Te eaeeinl
wit witle the powolered prepued b, ws L whnle peees or lomgps dissolva

with dillieulty.

Legneding Hlus e of wesende eioxide e vnhpoelre aunlysis, soe Mooy
Lol Cles-suml, Piteivvetle, 7 e, po SS9 T TES00); Sadtan, Volugot,
Anal, 9 al., 1 103D (1D04).

AZOLITMIN

Azolitmin 18 o particularly puve, wader-soluble  coloring
mintler made trom nms,  Hooeeurs o Wie form ol blackish-
violel senles,

Azalitmin i used as an iudicator. nsually in 1 per cont
solidion. "o make this, dissolve 1 gae ol azolitinin in SO e¢,
ol waler with the aid of hent, then mld 20 ¢ af 85 per cont
wleohol, and Bler the solntton when cold.

TEST OF SENSITIVIENFSS

Add 0.1 ce. of the above nzolitmin solntion to 50 ¢, of
distilled wader, as free as possible Tromn alkali amd eavbon
dioxide,  The blnish-red color of the liuid should be elanged
to ved by the nddition ol at mast, 0.05 e, of decimmwmal
bydrachlovie acid, and nmst be ebanged to duisheviolet hy
the adidition of, abt most, 0,05 ce, of deeinormal polussinim
hydroxide,

Neeepe The alistillil watoe sl in this it jvust be Trewl frow

varhou Buxile by boilieg oo pladino vesael, ael wast e cdahad 1
cumpletdy Glled fusks witl the eselusine ol nir,

BARIUM ACETATE
BudC Oy 1 11O, Mol W, 273,106,
A white, crystalline powder, soluble in 2 purts of water
and in about 100 puets of aleohol.
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TESTS OF PURITY

Chlorides. — The solution of 1 gm. of barium acetate in
20 cc. ol water, 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 ce. of hydrochloric
acil and heat to boiling. Now add 15 ce. 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 opales-
cencee should be observed; and on evaporating in a platinum
dish and igniting, not more than 0.004 gm. of residuc should
remgin.

Heavy Metals. — 20 ce. of the 1: 20 aqueous solution should
not acquire o dark color or afford a precipitate on the addi-
tion of hydrogen sulphide water; anunonia water with ammo-
ninm 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 barlum acetate in
10 ce. of water should not disappear on the addition of 10 ce.
of concentrated sulphuric acid.

BARIUM CARBONATE
BaCO,. Mol Wt. 197.4.
A white powder, almost insoluble in water.

TESTS 0 PURITY

Solubility n Dilute Hydrochloric Acid. — 5 gm. of barium
carbonate should be completely soluble in 10 ce. of hydro-
chlorie acid diluted with 50 cc. of water,

Calcium and Alkalies. — Dissolve 5 gm. of bariuin carbo-
nate in 10 cc¢. of hydrochlorie acid and 200 ce. of water, and
heat the solution to hoiling. Then add 15 ce. 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 plati-
num 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 bariuin carbonate in 5 cc. of hydrochloric
acid and 15 cc. of water.

Chlorides. — The solution of 1 gm, of bariuin carbonate
in 5 ce. of nitric acid and 15 ce. 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.

Nots. — Regarding the voluinetric determination of harium earbonate,
see Mohr’s Lehrb. Cliem.-anal. Titriermeth., 7 ed., p. 133 (1896); Sutton,
Volumet. Anal., 9 ed., p. 70 (1904).

BARIUM CHLORIDE
BaCl: + 2H.0. 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 ce.
of water, add 2 ce. of hydrochloric acid and heat to boiling;
then add 10 cc. of 16 per cent sulphuric acid, allow to stand
twelve howrs, and filter. On evaporating the filtrate in a
platinuin 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 gin. of
powdered barium chloride with 20 ce. of absolute aleohol
five minmtes, and then filtering, the filtrate on being evapo-
rated and ignitad should leave no weighable residue.

Heavy Metals. — 20 ¢c. of the 1: 20 aqueons solution should
not. alTord o dawk coloration nor a precipitate when hydrogen
sulphide water is added; nor when anunonia water and
annnoninm sulphide solution are added.

Nitrates. — On adding 1 drop of a 1:1000 indigo solution
to a solution ol 1 gm. of bariun chloride in 10 ce. of water,
the blne color must not disappear on the addition of 10 ce.
ol concentrated sulphurie acid.

Chlorates. — On warming 2 gm. of powdered barium chlo-
ride with 10 ce. of coneenteated hiydrochiorie aeid in a test
tube, neither the arystals nor the liquid should acquire a
yellow color; nor should the odor af chlorine become per-
coptible.

BARIUM DIOXIDE

(Barmm Surer- or PrroxIng)
BaO.  Mul. Wt 169.4.

White, or grayish-white powder, insoluble in water, but
solublee in cold hydrochlorie acid with the formation of
hydrogen peroxide.  The preparation should contain at least
82 per cent of Bal).,

TIEST OF PURITY

Quantitative Determination. — Introduce 1 gm. of barinm
peroxide mito a graduated Hask of 100 ce. capacity, and add
to it 5 g, of potassimn iodide; dissolve in 30 ce. of water
and 10 ee. of hydrochloric add, 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. thin-
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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 Na,3,0, = 0.00847 gm. of BaO,, log.
92788.

BARIUM HYDROXIDE

(BartuM HYDRATE)
Ba(OH). + SH.O. 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 inva-
riably remaining undissolved. The aqueous solution is alka-
line to litinus paper.

TESTS OF PURITY

Chlorides. — The solution of 1 gm. of barium hydroxide
in 5 ce. of nitric acid and 15 cc. of water should not be
affected by silver nitrate solution.

Calcium and Alkalies. — Dissolve 3 gm. of barium hydrox-
ide in 100 cc. of water, add 5 ce. of hydrochloric acid, and
heat to boiling. Then add 10 ce. 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 hy-
droxide, 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 ce. of the normal acid should be necessary to
produce the red end-point,

1 ce. of normal HCl = 0.15777 gm. of Ba(OH), + SH,0,
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(OH), + SH.,O.

TESTS OF PURITY

The tests to be made are those given under Barium Hy-
droxide. But for cach gramn of crystallized barium hydrox-
ide, 30 cc. of baryta water arc to be taken. The quantita-
tive 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 ce. of normal hydrochlorie
acid should be required to produce the red end-point.

1 ce. of normal HCl = 0.15777 gm. of Ba (OH), + 8H,O,
log. 19802.

BARIUM NITRATE
Ba(NOy).. 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 aqucous solution acidulated with
nitric acid should show no change on the addition of silver
nitrate solution.
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Alkalies and Heavy Metals.  The test s to be viveried out,
as deseribed meder Barin Clidernde,

BARIUM SULPHIDE

Gray, hard, snorphons pacess, preparal by tsingr a roixbae
al heavy spar, powderad coke, aud sodivun ehioride,

On allowime hvdeovldorvie avid to tlew over Darinm salphisle,
a unilorm envvent of hvadreggen sulphiche shonbd he generated.,

TEST o1 PURITY

Arsenic.  Heat 10D ev, ul nilrie neid Gy g 13) i
poreelin dish fa 70 o SU7C0mnd ald 10 e of fnely pow-
deved barinta salphide, geadhally, woopantiGes of 0.2 1o 0.3
g al a e when adl has teen added, Lieal o Lniling,
Thew ehd fu the mixtine 100 ev, ol arseme-fame, dilule sil-
phirie aeid (L5, evageande v the waler lath as far ns
possibdes contime fo heat v the samd bath aulil vapers of
sulpineie avkd hexin ta he evalved; vanl, and ually stie the
covled residne with (00 ¢, o waler,

Set a Marsh opparatus iv aperation, wstng 20 g, of avsenie-
free, granmlated zine ped dilnle 115 sulpdineie acid, and
then intradnee the above resihie susgpendad i waler, in
sl quantities ot g fluee, la the generatiog lask of e
Mavsh apparatnsg,  Noodeposit of aesenie should e olservable
in the reduetion tnbe after the apparatus has beew e opene
{ian twu howes,

Neevw,  This vheageas]l seeves Toe e prepoedion o sesenie-Teen
hydenges sulpbide. Tl bydeoeldoeie aebl 1o be ool Tor 3 porepose
i 1o Dee testenl Tor arsenie,

BENZENE
(Benzon)
Clly, Mul, Wi, TS0,
A clear, colorless lnid, of characteristic alor, soluble
in water, but easily solalde n aleohol und i ether,  Benzene
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solidifies at 0° C. to rhombie, erystalline 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 ce. of
concentrated sulphuric acid, the sulphuric acid should remain
colorless; on now adding a erystal of isatin, and again shaking
and allowing to stand onc¢ hour, the sulphuric acid should
have neither a green nor a blue color,

Carbon Disulphide.t — Thoroughly mix 50 cc. of benzene
with 50 gin. of alcoholic potassium hydroxide solution (11 gm.
of potassium hydroxide in 90 gm. of absolute alecohol), and
allow the mixture to stand several howrs at a temperature
of about 20° C. Shake with about 100 ce. of water, remove
the aqueous solution from the benzene, neutralize the latter
with acetic acid, and add copper-sulphate solution. No
preeipitate should formn.

BENZIDINE

(PARADIAMINODIIFHENYL)
(CoHy)2- NHy). Mol Wt. 184.17.
A grayish-yellow, crystalline powder, melting at 122° C.
Benzidine is very difficultly soluble in cold water, but more
readily in boiling water, in aleohol, and in ether.

TEST OF PURITY

Sulphur and Sulphates. — Thoroughly mix 5 gm. of ben-
zidine with a mixture of 5 gm. of anhydrous sodiuni carbonate

* See C. Schiwnlbo: “ On the Sulphur Content of Pure Benzenes ';
Ztnelir. Farh.-Textl. Ind., 3, 461 (1904); J. Chem. Soc. 88, I, 124 (1905).
Ztselir. Yarle.Toxtl. Tud., 4,113 (1905); J. Soc. Chem. Ind., 24, 271 (1905).

+ . Prank: Chiemn. Ind., 24, 237, 262 (1901) [or Chem. Centralb., (5)
5, I, 1251 (1901)]; J. Soc. Chem. Inud., 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 ce.
of water, filter, add to the filtrate 20 cc. of hydrochloric acid,
and heat to boiling. On now adding barium chloride solu-
tion, no precipitate of barium sulphate should form on
standing twelve hours.

BENZIN
(PerroLEuM ETHER; PErrorezum 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 evapo-
rate, it should leave no greasy spot.

Sulphur Compounds or Reducing Agents. — Mix 1 ce. of
benzin with 5 ce. 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 DBasic NiTRATE)

A white, microcrystalline powder, insoluble in water and
in aleohol, but soluble in diluted hydrochlorie, nitrie, or
sulphuric acid. On shaking bisinuth 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 test-
ing 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 OI' PURITY

Carbonates, Lead, Copper, Salts of the Alkalies, etc. —
0.5 gm. ol bismuth subnitrate shonld completely dissolve in
25 c¢¢. of cold 16 per cent sulphuric acid without the evolu-
tion of carbon dioxide, and should yield a clear solution.
10 ce. of this solution, with an cxeess of ammonia water,
should yield a colorless filtrate. Another 10 cc. of this
solution, diluted with 100 ce. of water and treated with
hydrogen sulphide to completely precipitate the bismuth,
should yield a filtrate leaving no weighable restdue on evapo-
ration and ighition. »

Chlorides. — On adding silver nitrate solution to a solution
of 0.5 gm. of bisinuth subnitrate in 5 cc. of nitric acid, not
more than a slight opaloscont turbidity should develop.

Sulphates. — The solution of 0.5 gm. of bismuth sub-
nitrate in 5 ce. of nitric acid should show no change on the
addition of & to 10 drops of barium nitrate solution.

Ammonia. — On warming 1 gin. of bismuth subnitrate
with 10 cc. of sodinm hydroxide solution (sp. gr. 1.3), no
anmmumia should be evolved (to be ascertained by moistened
litmins paper).

‘Residue on Ignition. — On igniting 1 gin. of bismuth sub-
nitrate, there should remain a residue of bismuth oxide
weighing .79 to 0.82 g,

Arsenic. — The residue of bismuth oxide obtained above
is triturated to a fine powder, and dissolved in sulphuric acid
with heat. Sct a Marsh apparatus in operation, using 20 gm.
of arsenic-free, granulated zine, and dilute (1:5) sulphurie
acid, then introduce the bismuth solution in small quantities
at 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. It is easily soluble in alcohol, ether,
chloroform, and carbon disulphide.

TESTS OF PURITY

Non-volatile Matter.— 5 gm. of bromine warmed in a porce-
lain dish on the water-bath should volatilize and leave no
weighable residue.

Sulphuric Acid, Chlorine, and Organic Bromine Compounds
{Bromoform; Carbon Tetrabromide). — 5 gin. of bromine dis-
solve without turbidity of any kind in 100 .cc. of watér
after adding, by drops, 20 ce. of anunonia water.* Evapo-
rate 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
liours.

(b) Chlorine.

Dissolve 0.1 gm. of the ammonium bromide in 10 ce.
of water, and mix with 4 ce. of arnmoniuin carbonate
solution (1 part of amnmonium 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 opalescence should develop.*
Iodine. — Dissolve 1 gm. of bromine in 40 cc. of water,
add 4 gn. of powdered iron, and shake two to three minutes.
Ifilter, add starch solution to the filtrate, and cautiously
allow a fow 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
bariimn chloride solution to 50 cc. of bromine water, and boil
the ligquid wmtil the bromine has been completely expelled
from it. No precipitate of barium sulphate should scparate
on standing one hour,

Bromine Content. — L¢t 10 ce. of hromine water run into
a solution of 5 gm. of potassium iodide in 100 ce. of water,
allow to stand half an hour in a stoppered flask, and then
titrate with decinorinal sodiwn thiosulphate solution.

1 ¢e. of decinormal Na,S,0, = 0,007996 gm. of Br., log.
90287,

BRUCINE
CpHuNO, + 2H0F. Mol. Wt. 430.32.

Small, white erystals, difficnltly soluble in cold, but more
readily soluble in boiling, water. DBrucine is easily soluble

* Yome opalescence always oceurs hecause silver bromide is not also-
lutely insululide in armsaoniun carbonate solution.

Regarding the (quantitative (letermination of chlorine in bromine, sec
Topf. Phurin. Ztg., 87, 364 (1892).

+ Brucine also erystallizes 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 aqueou8
solution of brucine is alkaline to litmus paper, and is levo~
gyrate. When dried at 100° C., brucine melts at 178° C.

TESTS OF PURITY

Water of Crystallization.—1 gm. of brucine dried at
100° C. to constant weight should lose not more than 0.083 grxa.-

Nitric Acid. — 0.01 gm. of brucine should dissolve in 5 ccC-
of pure concentrated sulphuric acid, and yield a colorless or’,
at most, scarcely perceptible faint pink color.*

Strychnine. — Treat 0.5 gni. of brucine with 5 gm. of
absolute alcohol at the ordinary temperature for one hour,
with frequent shaking. Filter, transfer a portion of the
undissolved substance to a watch glass, allow it to dry there-
on, and then dissolve it in a few drops of concentrated sul-
phuric acid. To this solution add a small erystal of potassiurxa
dichromate. A play of colors, from blue through violet and
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 least
5.8 cc. of decinormal acid should be required to produce the
red end-point.

1 cc. of decinormal HCI = 0.043032 gm. of C,,H,N,0, +
2H,0, log. 63379.

CADMIUM BOROTUNGSTATE SOLUTION
A perfectly clear, yellowish, or light brown, liquid, having
a specific gravity of 3.28.
CADMIUM AND POTASSIUM IODIDE
(Potasstum-Capmium IopIDE)

A white powder, easily soluble in water and in alecohol.

*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 gm. 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 withy hydrochloric acid should the
filtrate yield a precipitate with hydrogen sulphide
water.

(b) Dissolve 1 gm. of cadmium and potassium iodide in
30 ce. of water, and add to the solution 5 ce. of
ammonia water, The liquid should remain clear
and colorless on shaking,.

Sulphates. — The 1:20 aqueous solution acidulated with
hiydrochlori¢ 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
CaCOy.  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 ce.
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. -~ Dissulve 1 gm. ol ealetum eavhoundr 1
5 ce. of bydrochlrie acid and 25 ce. of water,  "This saln-
tion shiould not alford a precipitate vy n green endor with
hydrogen sulphide waler; no with mumonia waler i exeess
accompanicd by 2 to 3 dvaps of avnmanivny sulphivhe et o,

Magnesium. - Dissolve 1 gra. uf ealinm earbunate in
5 ee. of hydrochlorie aeid and 5 ee. of water, "1 this solie
tion add 10 e, of anmmonin wader ad anexeess of amnunimn
oxalnte solution, allow o stand Give hours, Gler, and bl
to the filleate sodium phasphate solution, Neo precipitate
shonld Torm o standing twelve bunes,

Sulphates.  Disselve 1 gan of culehnn cavbounte in i e,
of hydrochlorie acid and 25 ce. of waler, boil the solntion
five minutes, and add barinm eldoride solidion,  No jeveipis
tate of barium sulphate should Torm on staoding {welve
honvs,

Chlorides. ~- | g, of ealeiun cpubanate dissalved in 5 ee,
of nitrie acid and 25 ce. of waler, must shiow na elpuge on
the addition of siver niteale selution,

Phosphates. - - Dissolve 1} gin, of ealrimn epebonate in
50 ce. of nitvie weid, add 25 ceo ol arnnaninm anlyladnle
solution, and nllow to stand twelve boues 4l o Lemperstare
of 30 to 40° €. No yellow preeipitate shouhd form,

Alkalies and Calcium Oxide. [ g of ealeiiun varlumate
shaken with 50 pacts of boiled and conled waler  shoudd
yield a litteate without an alkatine reacting, which anevaju-
ration and ignition should lenve a vesidue welghing at st
0.001 g,

CALCIUM CHLORIDE, CRYSTALS
Catly 16 11,0, Mol WiL 21009,

Colorless erystals, deliqueseent.mn the aie, s vasily sohible
in water and in nleohol,  The 12 10 solution shentd T nenl el
to litmus paper.
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TESTS O PRy

Substances Insoluble in Absolute Alcohol. —2 gmu. of cal-
et chiloride shonld completely  dissolve in 20 ce. of ab-
solute pleohol.

Heavy Metals. - - 20 cc¢. ol the 1: 10 aqueons solution shonld
show no ehapge on adding 1 ce. ol hydrochlorie acid ad
hydrogen suiphide water.  On further adding 5 ce. ol am-
mounin water and 2 to 3 drops of wmmonium salphide solu-
tion, no green color should develop, nor should a precipitate
forn,

Sulphates. - On adding bavimp chloride solntion to the
solution of 2 gm, of eadeimn chloride i 20 e, of water acid-
wated with 0.5 ce. of hydroehlovie acid, no precipitate shoukl
form on standing twelve hongs,

Ammonium Salts. O hoiling 2 g, of ealetvun ehloride
with 10 ee. of sadivun hydroxide solntion, no ammmonia should
he evolved (to he aseertained by moistened litmus paper).

Barium.  On adding 20 ce. of caleinm sulpbate solution
to the solution of 2 gm. of ealeimn ehlorvide in 20 ce. ol water,
no precipitade shondd Torm within theee hours,

Arsenic.  lutroduee 10 giu. ol arsenie-leee, metadbie zine
into the generating lask of o Massh apparatng and stact the
hydrogen with dilate (1:5) sulphurde aeid, Dissolve 5 gm,
ol eadeinm eliloride in 20 e of water, introduee the solulion
sl quantities ab o tine into the Marsh apparatus, and
mndutain the steeam of gas Tor about one bour.  No deposit
of arsenie shoudd be visible in the reduetion tube within
Lhis thine,

CALCIUM CHLORIDE, DRY, GRANULATED

Viite, ersunlnr, porans mnsses in pieees tha size of pens,
White, g | ) woin pieees the gize of

the Torm prefarved Tor drying gases. This is the preparation
to be used for hlling sabsorplion 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 CaCl,. Fused
caleium chloride is chiefly used for drying liquids, e.g., ethers,
esters, ethereal oils, hydrocarbons, ete.

CALCIUM HYDROXIDE

(SLAKED LIME)
Ca(OH)s. 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 ICELAND SPAR
Ca0. 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 ce. of
hydrochloric acid without effervescence. Dilute the solution
with 50 ¢e. 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 ce.
of water, dissolve in 25 ce. 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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water, dissolve in 20 ce. of nitrie acid, and dilate the solution
with 10 ce. of waler.  The solution should show no change
on the addition of silver niteate sohition.

Iron.  Shke | gin, ol endeiin oxide with 5 ce. of water,
and dissolve in 1) ee. of hydrochloriec acid, The solution
should not innnediptely alford a blue calor on adding 0.5 ce.
of potassinm Tervoeyanide solution,

CALCIUM OXIDE, FROM MARBLE

(Lams)
MO, Mul, W, AL,

White pieces of granulwe strocture which develop much
hent on being sprinklad with water, and which become con-
verted into w line, dost-like powder, or a pasty mass, according
to the guantity of watev nsed,  Caleinm oxide is soluble in
about. 800 parts of cold, and in 1300 parts of boiling, water.

THNTS O PURITY

Carbonates, Silica, Alumina, and Sulphates. -— Slake 5 g,
ol eadeiinn oxide with 10 ce. of water,  The magnmn so ob-
tained shonld ahnost. completely dissolve in 30 ce. of hydro-
ehiorie addd without strong efferveseence,  Dilute the solution
with 20 ce. of water, ind filter.  (The insoluble residue, alter
ignition, should weigh at most 0.005 gm.)  To 25 ee. of the
lilteate, add bavinm ebloride solution: the liquid should show
no change within tm minntes,  Supersatorate 25 ce. of the
filtente. with wnmonia waler: the liquid should not be ren«
deved wore than slightly opalescent,

Chlorides. - Shnke | gn. of enlein oxide with 3 ce. of
waler, dissolve in 10 ce. of niteie acid, dilnte the solution
with 10 ce. of water, filter, md adid silver nitrate solution to
the filtrate.,  The liquid shonld not be rendered more than
slightly opalescent,
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CALCIUM PHOSPHATE, DIBASIC

(SeconparY Carctum ProsPHATE; Dicarcium PHoOSPHATE)
CaHPO, + 2H.O. Mol. Wt. 172.14.

A white, crystalline powder, easily soluble in hydrochlorie,
nitric, or phosphoric acid, without effervescence; it is diffi-
cultly 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 approx-
imates that of the neutral salt.

TESTS OF PURITY

Arsenic. — The test is carried out as described under
Caleium Phosphate, Monobasic on page 85, using a solution
of 2 gm. of dicalcium phosphate in 5 cc. of hydrochloric acid
and 15 cc. of water

Chlorides. — Dissolve 1 gm. of dicalcium phosphate in
5 cc. of nitric acid and 15 ce. 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 phos-
phate in 5 cc. of hydrochlorie acid and 15 ce. 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 ce.
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, dicaleium phosphate is converted into caleium pyrophos-
phate, whereby it theoretically loses 26.12 per cent of water.
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CALCIUM PHOSPHATE, MONOBASIC

(CaLctum BrpHosPHATE; Cavrcium Acip (or Super) PHos-
PHATE; PRIMARY CALCIUM PHOSPHATE;
Mon~ocaLctum PHOSPHATE)

Ca(H:PO.,): + H:.0. 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 zine
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 calecium 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 ce. of water should not be ren-
dered 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 ce. of hydrochloric acid and 15 ce. of water,
a pure white precipitate should form.

Norm. — 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

(TerTiaRY Carcium PHospPHATE; TRICALCIUM PHOSPHATE)
Cas(PO,):. 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 Cal-
cium Phosphate, Monobasic, on page 85, using a solution of
2 gm, of tricalcium phosphate in 5 cc. of hydrochloric acid
and 15 ce. of water.

Sulphates. — Shake 1 gm. of tricalcium phosphate with
20 ce. of water, filter, and add to the filtrate 1 ce. of hydro-
chloric acid and barium chloride solution. No precipitate
should form on standing twelve hours.

Chlorides. — The solution of 1 gm. of tricalecium phosphate
in 5 cc. of nitric acid and 15 ce. of water should not show
more than a slight opalescent turbidity on adding silver
nitrate solution.

Heavy Metals. — The solution of 1 gm. of tricalecium phos-
phate in 5 ce. of hydrochloric acid and 15 ce. of water should
yield a pure white precipitate on adding hydrogen sulphide
water and 10 cc. of ammonia water.

CALCIUM SULPHATE

(GypsuM)
CaS0, + 2H,O. 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 ce. of hydrochloric acid and 100 ce.
of water, a clear solution should result, which, on the addi-
tion of 15 ce. of ammonia water and a few drops of ammo-
nium 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.

Notr. — 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
CS:. 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-volatile Matter. — On evaporating 50 ce. 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 Foreigu Organic Sulpbur Com-

pounds. -~ ‘

(@) On shaking 10 ce. of carbon sdindphivhe witle dend
envhonade, the Intter shoubl vet acguive a Lrown
color,

() On shaking 2 ce. of carlom disdphihe s dey v
with & globude of wetatliv wurenry. tae dright
aurface of the fntter staild nol beeoiie voveral
with n dark, puiverudent eoating,

Sulphuric and Sulphurous Acids.  thv shinhiuy, 10 pe. of

carbon disulphide with 5 weo ol walere e fatter shanld
neither redden nor decoliize Dlue litnaes pajer,

CARMINE
(Catenses b [Nseravah

Bright. red, Bghl picees, which nee very fvinbhe il reada-
cible to a e powder.  Carmite is frsadndde fuwale, el m
dilute acids, but is soluble in suomnuia.

TESTS Gl PURIETY

Solubility. -~ 15 giw, shoubd Tee slinwest conupleledy sodighide
in awdxbare of § ce. of mnnnmin waler aued 200 ee ol water,
yielding a violet-red solulions vly g smndl st o Hoes
aent matter should remain smudisentved,

Ash. - 0.25 g of carine vantiedy duelteraled inon
poreolnin evueible shoubl nal vield an wdi weiedine waee
than 0.02 g Particuln wilentiom <onld e paid to tue
odor of the decomposing earmine: 3t i shsilae 1o Hnl viebled
during the combustivne of proteids, An doe of bundie
would point to 0 sopbistication with i eedie tabee; wd nn
odor of phenal would peint {o an adiixtiee of poamine lake.

Nowg., - Rogurding the wlolterdivus of ewelines] cagiine, s ¥
Donuth, Distgl. pob. 1., 204, IS8 1IN0 J, Sive Vlean el L 18, 0% (15051
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Regarding the preparation of carmine solutions and carmine tinctures,
see Merck’s Reagentien-Verzeichnis, p. 171 (1903); Cohn, Tests and Re-
agents, p. 349 (1903).

Regarding the composition of carmine and of carmine ash, see S. Feitler,
Ztschr. angew. Chem,, 8, 136 (1892) {or Ztschr. anal. Chem., 32, 627
(1893)]; J. Soc. Chem. Ind., 12, 256 (1893).

CHARCOAL, ANIMAL
(BLoop 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 ce. 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. —

(@) 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 ce. of the
filtrate some barium nitrate solution, no immediate
turbidity should be produced.

(b) On adding silver nitrate solution to 10 ce. of the
filtrate, not more than a slight opalescence should
develop.

(¢) On adding 1 drop of 1:1000 indigo solution and 5 ce.
of concentrated sulphuric acid to 10 cc. of the fil-
trate, the blue color of the solution should not dis-
appear.

Copper, Iron, and Calcium. — Boil 1 gm. of animal charcoal

with 40 cc. of water and 10 ce. of hydrochloric acid for about
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five minutes, filter, and to 10 cc. of the filtrate add 25 ce.
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 am-
monium 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 ce. 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 ce. 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 ce. of water, add 1 gm. of animal
charcoal, boil the mixture ten minutes under a reflux con-
denser, 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 ce. of water. Add a few drops of starch solution, and
titrate the liberated iodine with decinormal sodium thio-
sulphate solution, of which at least 28.2 cc. should be used to
cause the blue color to disappear.
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1 ce. of deeinormal NuS,0; == 0003545 gm. of Cl, log.
51062,

Hydrochloric Acid.* --- Shake 20 gm. of c¢hlorine water
with about 5 gm. ol puve mereary vigorously for five ininutes.
Filter, add  phenolphthalein to the solution, and run in
normal polassimn hydroxide solntion, by deops, until a red
color nppens, Not move than 0.1 ec. of nornmnal alkali should
be required to produee the red end-point.,

CHLOROFORM
CHCL, Mul. Wt. 119,35,

A clenr, calorless, very volatile liguid, slightly solable in
waber (15200), but miseible in all proportions with alcohol,
ether, and fatty and volatile oils,  Ghloroform has a specific
gravity of 1485 to L48), and boils at 60 to (62° C.t

TS O PURITY

Free Acid. - Vigmonsly shake togother 20 ce. of ehloro-
forn and 10 ee. of water for hall o minute; after the ehloro-
form has separated, dinw off the agueous layer with a pipette.
The Ligquid shonld not redden bloe s paper, nor should
it acquire an opalescence when overlaid on o mixture of
2.5 ec. of wnler and 2.5 e of silvar nitrate solution.,

Free Chlorine. - Ou shaking 5 cc. of ehloroforin with
5 e of sine odidesstarch solution, the latler should not
acquire o blie color, nor should the chlovoform beeome
colored,

Foreign Organic Bodies. - On repeatedly shaking 20 cc.

* Chlering walar, unless roceatly propured, nlways contning hydro-
vhilorin nehl,

F e remlinoss of pure (lmsolute) ehluroferne ta dovompuso tany Lo
preveided by the whlition of n sgmll waount (up te 1 oper vout) of pare
absolate wleolinl,  Tle spoeifie gruvity aad loiling point wee somewhut
chinnged by this additian.  The nleolin] wmuy be rewsved from the chlo-
rofort liy shinking it twiee witk doulile its volume of pure sulphuric weid,
neutrulizing the achl with grudntol potassivim enrbmante, and distilling.
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of chloroform and 15 ce. 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

( (Acip) CHROMIC ANHYDRIDE)
CrO;. Mol. Wt. 100.01.

Dark, brownish-red needles, or rhombic prisms, very
readily soluble in water. Chromium trioxide contains almost
100 per cent of CrOs.

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 ce. 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. Evapo-
rate 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 ce. 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 ce. 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 ce. of decinormal Na,S,0, = 0.003336 gm. of CrO,, log.
52323.
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COBALT NITRATE

(Conarrons Nraars)
Go(NOy): 1 GlHLO. Mul, Wi, 291,17,

Red, monoclinie prisms, deligueseent in moist air, and
readily sotuble in water and in aleohol.

TESTS OF PURITY

Sulphates. — A solution of 1 gn. of cobalt nitrate in
20 ce. of water, to which have been added 0.5 ce. of hydro-
chlorie acid and a little Durvinm chloridoe solution, shoulkd not
become turbid,

Alkali Salts. - Precipitate the cobalt completely from a
solution ol 2 g, of cobndt nitente in 100 ce. of water by
adding anmonin water and anoniim salphide solation:
litter, evaporate the Hlirate to dryness, and ignite the residue,
The weight of the Iatier should not execed 0.005 gm,

Zinc. - 'To n sohtion of 0.5 g, of coball nitente in 50 ce.
ol water, add 5 ee. of sodinm hydroxide solution (sp. gr. 1.3);
liltey, and to the hitrate add ammonium sulphide solntion,
No precipitate shonld form,

Lead and Copper. - Dissolve 2 gm. of cobalt nitrate in
50 ce. of waler, and add 2 e of nitrie acid, followed by
hydrogen  saiphide waler.  The solution must show  no
change,

Nickel.* — Dissolve 1 g, of cobnlt nitrate in 20 ee. of
water, add 3 gm. of potassimn eyanide, boil the solntion
until it has acquired a yellow eolor, filter, and to the filteate
add potassinm hydroxide solution and bromine water. No
brown color should develop.

* (utnpura tho metlusl wing vitroslota-naphthol.  See Proscott and
Johnm, Qualitntive Chentenl Atmlysis, 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 dis-
solve in 50 ce. of water and 10 ce. of nitric acid
(sp. gr. 1.3), yielding a clear solution (absence of
antimony and tin). To the solution add 15 ce. 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 ce.
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
hc-'rs at 50 to 60° C., filter through an ashless filter,
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wash with ammoniacal water until perfeetly free
from copper.  Incinernte the hiter with any pre-
cipitnte iy contain, and ignite. The residne
should notl. weigh more than 0.00L gin. (von and
Bisnnth).

(0) Dissolve 10 gm. of copper in 60 ce. of nitrie acid (sp.
gr. L), ndd to the solulion 15 ce. of concenbrated
sulphnrie neid (sp. gr. L&), evaporate the solution
on the water-bath as far as possible, and heat the
resicue on asand-buth antil the vapors of suiphurie
acidd begin to be avolved,  Dissolve the residue in
300 ece. of water, pass hydrogen sulphide gas into
the solution at 70° G, wniil the coppar is complotely
precipitated, llter, concentrate the liltrate, expel the
sulphurie. acid o the sand-bath, and ignite the
residiges, The welght of the Intter should not exeeed
0.002 g,

Arsenic.  Dissolve 10 g of copper in 60 ce. of nitric
acid (sp. gr. 1.3), add Lo the solution 15 ce. of concentrated
sulphuric acid (sp. gr. L81), evaporata the solution on the
wader-hath as far s possible, and then heate the residue on
the sund-bath bl vapors of sulphurie neld are evolved.
When cold, dissolve the restduo in 10D ¢e. of water,

Set e Marsh appuratis in operation, using 50 gin, of arsenie-
free, geanulated gioe, and dilute (1:5) sulphuie acid, then
mtroduce the copper sulphate solution in smadl quantitios ab
n Lune, and maimtain the How of gas for about two hounes,
No deposite of nesenie shondd be visible in the reduction tube
wilhin this thae,
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COPPER CHLORIDE, CUPRIC

(CopPER DICHLORIDE)
CuCl: + 2H.0. 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 aleohol.

Sulphates. — Dissolve 1 gm. of copper chloride in 20 ce, 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 ce. of water, add 5 ce. 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. Dis-
solve 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

(Correr. MoNoenLORINE)
Oy Mol Wt 1D,

A white, erystadiine powdeyr, insolnble in water, but. soluble
i coneentrated hydrochlorie actd and in wnnnonin water,

The quulity ol eaprous chloride may be judged from its
appearance.  The peepacation shoudd be white, buat not
green nov brownX  Both the hydvochloric neid and the
ammoninenl sobitions should rapidly and  freely  absorb
enrbon monoxide,

COPPER OXIDE

{Cure Oxaing)
M0, Mol Wt 70.15,

Copper oxide 18 used m ultimnte organic analysis, in the
form of fine powder or conrse grapules, and also in the form
ol wire,

THSTS OF PURPTY

Nitrates, Chlorides, and Carbon Dioxide. ~ On henting
100 g, of copper oxide, and passing over it n stream of
wmoist wir freed from carbonie acid, no vapors should be given
oll which redden s paper, or rendec e water turbid.

Substances not Precipitated by Hydrogen Sulphide (Iron,
etc.). - Dissolve 2 gm. of copper oxide in 10 ce. of hydro-
ehloric neid (sp. gr. 1.19), dilute with waler to 100 ce.; ignite
the msoluble vesidue, the weight of which should not exceed
0.005 g, Pass hydrogen suiphide gas into the solntion at
about. 70° (L, antil the copper, has completely precipitated,
filter, evaporate the filtrate on the water-bath, and ignite
the rosidue,  The weight of the Intter should not exeeed
0.02 gin.

Sulphates. — Dissolve 1 gm. of copper oxide in 5 ce. of

* Guproas chilarido soon aeuires s green color in air.
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hydrochloric acid (sp. gr. 1.19), dilute with water to 50 cc.,
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

(CupRIC SULPHATE)
CuSO, + 5H;0. 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 precipi-
tated. 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. The weight of the
residue should not exceed 0.001 gm.

COPPER AND AMMONIUM CHLORIDE

(AMMoN10-CuPRIC CHLORIDE)
CuCl: - 2(NH,Cl) + 2H,0. 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 ammo-
nium 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, but
without any evolution of gas.

Sulphates. — Dissolve 1 gm. of copper and ammonium
chloride in 20 cc. of water, and add 0.5 ce. of hydrochlorie
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 ce. 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 ce. of water, add 2 ce. 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; incin-
erate 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 *
(CeHs)o:NH. Mol. Wt. 169.12,

White, monoclinic crystals, insoluble in water, but easily
soluble in alcohol, ether, and benzene. Diphenylamine nelts
at 54° C. and boils at 302° C.

TESTS OF PURITY

Nitric Acid. —0.2 gm. of diphenylamine should dissolve in
20 ce. of pure concentrated sulphuric acid with 2 ce. 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 ce. of a chlorinated lime solution, the liquid should
not acquire a violet color.

*The diphenylamine solution, used as a reagent, is prepared by dis-
solving 0.5 gm. of diphenylamine in 100 ec. of pure, concentrated sulphuric
acid (free from nitrie acid) and 20 ce. 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 ce. 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 dipheny-
lamine 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.,
88, 429 (1899); J. Chem. Soc., 70, II, 805 (1899).
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ETHER

(EtayrL ETHER)
(CeHﬁ)eO. Mol. Wt. 74.08.

I
ETHER, SP. GR. o.720

A clear, colorless, mobile liquid of specific gravity 0.720,*
boiling at 34 to 36° C. Ither 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 spon-
taneously 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 water-
bath,

Ethyl Peroxide, Hydrogen Peroxide, and Ozone. — On vig-
orously shaking 10 cc. of ether with 1 cc. of 1:10 aqueous
potassium iodide solution in a completely filled glass-stop-
pered 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 ce. of ether with a
globule of mercury for two minutes in a glass-stoppered

* Tt 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 ce. 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 com-
pletely lose their luster within six hours.

FURFURAL

(FURFUROL)
CﬁH402- 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.

NoTtE. — 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., 62, 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 pyrogal-
lolphthalein.  Gallein in aleoholic solution is used as an
indicator,

GLYCERIN

(GLYCEROL)
CsHsOa. 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 aleohol. Insoluble
in ether and chloroform. Specific gravity not less than 1.250.
It contains at least 95 per cent of absolute glycerin, C,H,O,.

TESTS OF PURITY

Arsenic. — On mixing 1 ce. of glycerin with 3 ce. of stan-
nous chloride solution, the mixture should not darken within
one hour.

Free Acids and Bases. — On diluting 10 cc. of glycerin
with 50 ce. 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 vola-
tilized completely, leaving only a dark stain which should
disappear on being more strongly heated.

Substances which Reduce Ammoniacal Silver Nitrate Solu-
" tion. — On heating a mixture of 1 ce. of glycerin and 1 ce.
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, opa-
lescent turbidity on the addition of silver nitrate solu-
tion.

Sulphuric and Ozxalic Acids. —The solution of 5 gm. of
glycerin in 25 ce. 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 ce.
of water and adding hydrogen sulphide water, no change
should appear.

Calcium. — 5 cc. of glycerin dissolved in 25 ce. of water
should not be affected by the addition of ammmonium oxalate
solution,

Sugars. — 5 cc. of glycerin are mixed with 50 ce. of water
and a few drops of hydrochloric acid, heated thirty minutes
on a water-bath, then 10 ce. of the hot liquid are made alka-
line with sodium hydroxide and mixed with 1 ce. 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.

11
GLYCERIN, SP. GR. 1.23

A clear, colorless, odorless liquid of neutral reaction. Its
specific gravity is 1.225-1.235,
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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 deseribed under Glycerin,
sp. gr. 1.250.

The following additional test is also to be made:

Ammonijum Compounds and Organic Bodies Such as Occur
in Unpurified Glycerin. — On heating 1 cc. of glycerin with
1 ce. 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. It is soluble in aleohol,
is colored blue by oxidizers, is far more sensitive than guaiac
resin, and serves as an excellent reagent for oxidases. Guai-
acin is used in the form of a 5 per cent aleoholic solution,
which keeps well in completely filled, dark-colored, well-
stoppered bottles.

HEMATEIN
CieH 206,  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. It is difficultly soluble in
ether and in aleohol, and insoluble in chloroform and benzene;
but it is soluble in ammonia water with brownish-violet

* Le Bois de Gajac, Thése de Nancy. 1875. Report on the Advance-
ments 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
CicH1O6 + 3H:0. Mol. Wt. 356.16.

Colorless, or pale-yellow, tetragonal prisms, melting at
100 to 120° C. with loss of water. On slowly cooling a solu-
tion saturated at boiling heat, hematoxylin crystallizes at
times in the form of rhombic crystals containing one mole-
cule 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 por
cent aleoholic solution.

Note. — Regarding the use of hematoxylin as an indicator in tho
titration of alkaloids, see C. Kippenberger, Ztschr. anal. Cheru., 39, 201
(1900); J. Chem. Soc., 78, II, 637 (1900). J. Messner, Ztschr. angtw.
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 re-
moved with lime and which has been thoroughly washed.
Hide powder should have but a slight odor and shouk! he
specially free from odors of decomposition products. It 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 hido
powders varies greatly, it is always necessary, before using a hide powder
for tannin determinations, to determine the quantity of soluble constit-
uents 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 de-
seribed by Procter (see Lunge, Chem.-tech. Untersuch.-
Meth,, 5 ed., 3,715 (1905); Allen, Com. Organ. Anal, 3 ed.,
Vol. IIT, Pt. I, p. 83 (1900)). Then suspend the filter in a
beaker of about 150 to 200 ce. capacity, fix the siphon, by
means of a clamp, so that the bell-filter almost reaches the
bottomn 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 re-
quires about an hour, the beaker is filled, and suction care-
fully applied to the siphon until the filtrate begins to drop
slowly. The filtration of 90 to 100 cec. requires about one
and a half to two hours. The 30 ce. first siphoned off are
rejected; the next 50 ce. 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)
H,0.. Mol. Wt. 34.01.

A colorless liquid of specific gravity 1.115 to 1.119, con-
taining about 30 per cent by weight of hydrogen peroxide.*
The solution is acid to litmus paper.t

* The solution, containing 30 per cent, by weight, of hydrogen peroxide,
is also designated as ‘100 volumes hydrogen peroxide,”” because this
solution is capablo of yielding 100 times its volume of free oxygen.

+The acid reaction is entirely due to the high content of hydrogen
peroxido. If it is desired to ascertain whether the acidity is due alsoto
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 ce. of water, add 0.5 ce. 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 weigh-
able residue.

Oxalic Acid. — The solution of 2 ce. of hydrogen peroxide
in 10 ce. of water should not become turbid on the addition
of calcium chloride solution.

Hydrochloric Acid. — The solution of 1 ce. of hydrogen
peroxide in 20 cc. of water with 1 ce. 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 per-
oxide 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 shouid
be visible.

Phosphoric Acid. — Concentrate 5 ce. of hydrogen peroxide
on the water-bath, take up any residue with 3 ce. of water,
add 1 ce. 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 ce. capacity, and fill
with water to the mark. Dilute 20 ce. 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 ce. should be required to produce the end-point.
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1 ce. of decinormal KMnO, = 0.0017008 gm. of H,0,, 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 ferrie chloride solution. Hydrogen
sulphide water has an acid reaction to litmus paper.

HYDROXYLAMINE HYDROCHLORIDE

NH.OH-HCL. 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 solu-
tion is acid to litmus paper.

TESTS OF PURITY

Non-volatile Matter. — 1 gm. of hydroxylamine hydrochlo-
ride, 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 ¢e. of a 1:10 aqueous solution of hydroxylamine hydro-
chioride, no precipitate of barium sulphate should form
within twelve hours.

Iron. — 10 ce. of the 1:10 aqueous solution are boiled
two or threce minutes with 1 ce. of 15 per cent potassium
hydroxide solution. While still hot, acidify with 1 ce. of
strong nitric acid and subsequently add an excess of potas-
simn sulphocyanate solution. No red color should appear.

Quantitative Determination. — Dissolve 1 gm. of hydroxyl-
amnine hydrochloride in 30 ce. 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,0H - HCl, 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 con-
stant weight, the loss of weight should not exceed 0.01 gm.

Quzintitative Determination of Indigo Blue (Indigotin *), —

Place 1 gm. of indigo in a beaker of about 50 cc. capacity,
cover it with 8 ce. 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 ce. of the solution into a
porcelain dish, add 400 cc. of water and 50 cec. of dilute
sulphuric acid (1:10), then titrate immediately with deci-
normal 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, how-
ever, indigo red is determined along with the indigo blue,
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incipient red color) is the sharp and distinctly visible end-
point of the titration,
1 cc. of decinormal KMnO, = 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 coppery
metallic luster. Good vegetable indigo has a lower specific
gravity than water, hence it floats on the latter. It 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
at 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

(Inp1Go BLuUE)
CioHN:O.. Mol. Wt. 262.08.

Purple, rhombic crystals with coppery luster, or dark-blue
powder with a reddish tint, which, on pressure or rubbing,
exhibits & 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, 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)
CeoHsLi0s. Mol. Wt. 835.94.

A scarletred, crystalline powder, yielding with aleohol 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 ce. of alcohol.

TEST OF SENSITIVENESS

Introduce 100 ce. 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, vig-
orously 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 hydrochlorie acid.

Nots. — Regarding the use of iodeosin for the estimation of alka-
loids, 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

(IopINE 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 poreelain 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 cec.
of the filtrate, add, drop by drop, decinormal sodium thio-
sulphate solution until decolorized, then add a granule of
ferrous sulphate, 1 drop of ferric chloride solution and 2 cec.
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 ce. of nitric
acid no precipitate, and not more than an opalescent turbid-
ity, should develop.*

Quantitative Determination. — Dissolve 0.2 gm. of iodine
with 1 gm. of potassium iodide in 50 ce. of water, and titrate
with decinormal sodium thiosulphate.}

1 ce. of decinormal Na,S,0, = 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.

1 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 ce. of decinormal Na,S,0, = 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
(P1aNo WIRE)

Iron wire serves chiefly for the standardization of potas-
sium 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 per-
manganate solutions, if we have once ascertained its effective
value compared with potassium permanganate solution, the
titer of which has been accurately determined by means of
some other standard.

For a satisfactory means of fixing the titer of perman-
ganate solution, sodiwm oxalate may be recommended (see
Sodium Oxalate, According to Serensen). 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 hydro-
chloric 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 perox-
ide, according to the nitrometer method. (G. Lunge, Chem.-
tech. Untersuch.-Meth., 5 ed., 1, 127 (1904); J. Chem. Soc.,
58, 1468 (1890).)

IT
IRON BY HYDROGEN
(Repucep IroN)

A gray, lusterless, fine powder, containing at least 90 per
cent of Ie,

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 ce. of hydrochloric acid

* G, Lunge, Ztschr. angew. Chem. 17., 267, (1904); J. Chem. Soc., 86
11, 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 cc., collecting the distillate
in a receiver containing about 20 cc. of water and 2 to 3 ce.
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 ce. of the acid.

Arsenic. — Pour 10 ce. 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 chlo-
rine has been expelled. On now adding 15 ce. of stannous
chloride solution to 5 ce. 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 ce. 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 mark 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 ce. 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 re-
quired.

FFor the purpose of control, dissolve in the slightly red
liquid 2 gm. 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
indieator.

1 ce. of decinorimal KMnO, or 1 ce. of decinormal Na,8,0,
= 0.00559 gn. of Fe, log. 74741.

111
IRON POWDER

A fine, heavy, gray powder with metallic luster, and con-
taining at least 98 per cent of Fe.

TESTS OF PURITY

Solubility in Acids; Carbon, Silica, and Sulphur. — 10 gm,
ol powdered iron should dissolve alinost comnpletely in a
mixture of 20 ce. of concentrated sulphuric acid (sp. gr. 1.84)
and 200 ce. of water.  Any insoluble residue should be filtered
off and dried at 100° C,  Tts weight should not exceed 0.005
gm. The gas cvolved during solution should not impart
more than a brownish color within five seconds to strips of
filter paper moistened with lead acetate solution.

Nitrogen and Arsenic. — These tests are carried out as
detatled under Iron by Hydrogen.

Copper, Zinc, and Lead. — Dissolve 1 gm. of powdered iron
in 25 cc. of nitric acid, assistingsolution by heating the
mixture to boiling. Dilute the solution with 25 ce. of water,
add 30 ce. of mnnonia water, and filter. The filtrate should
not have a blue color; nor should it show any change on the
addition of hiydrogen sulphide water.
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Quantitative Determination. — Dissolve 1 gm. of powdered
iron in about 50 ce. of dilute sulphuric acid, and dilute the
solution to 100 ce. To 10 ce. 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
aleohol, 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 ce.
should be required to combine with the liberated iodine.

1 ce. of decinormal Na,S,0, = 0.00559 gm. of Fe, log. 74741.

IRON CHLORIDE, FERRIC
FeCl; + 6H0. Mol. Wt. 270.34.
Yellow, crystalline masses, very deliquescent in air. Ferric
chloride is easily soluble in water, aleohol, and a mixture of
aleohol 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 ce.
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 lodide-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 ce. of ferric chloride solution (1:1) with 100 ce. of water,
add 25 cc. of ammonia water, and filter. On evaporating
G0 ce. of the colorless filtrate and igniting the residue, the
weight of the latter should not exceed 0.001 gm. On mixing
2 ce. of the filtrate with 2 ce. of concentrated sulphuric acid,
and overlaying this mixture with 1 ce. of ferrous sulphate
solution, no brown zone should form at the contact-surfaces
of the two liquids. 20 ce. of the filtrate acidulated with
acetic acid should not be affected by potassium ferrocyanide
solution,

Sulphates. — Dissolve 10 gin. of ferric chloride in 100 ce. of
water, add 25 ce. of amnonia 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
1.280 to 1.282. 100 parts contain 10 parts of Fe = 29 parts
of D'eCl,.

TESTS O PURITY

The tests to be made are those given under Iron Chloride,
Forrie. But, for cach gram of the crystallized ferric chloride,
3 e, of the solution of ferric chloride are to be taken.

IRON CHLORIDE, FERROUS
FeCly + 4H.O. Mol. Wt. 198.86.

A pale-green hygroscopic powder, soluble in an equgl
weight of water acidulated with a few drops of hydrochloric
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acid, yielding a pale-green solution. Iron chloride is also
soluble in alcohol.

TESTS OF PURITY

Oxychloride. — The solution of 1 gm. of ferrous chloride
in 1 ce. 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 ce. 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 ce. of nitric acid (sp. gr. 1.3), dilute to 120 cc., 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 ce. of
stannous chloride solution and standing one hour,

IRON SULPHATE, FERROUS
FeSO, + 7TH.O. Mol. Wt. 278. 07.

Pale, greenish-blue, monoclinic erystals, 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 greenish-
yellow color,

Alkalies. — Add 5 ce. of nitric acid (sp. gr. 1.3) to a solu-
tion of 5 gm. of ferrous sulphate in 100 ce. of water, and
boil for several minutes; then add 15 cc. of ammonia water,
filter, and evaporate the filtrate. The residue ignited should
not execed 0.001 gm. in weight,

Copper and Zinc. — Oxidize the solution of 2 gm. of ferrous
sulphate in 50 ce. of water by boiling with 3 cc. of nitric
acid (sp. gr. 1.3), then add 8 cc. of ammonia water and
filtor:

(a) 15 ce. of the filtrate should undergo no change on the
addition of a few drops of ammonium sulphide
solution.

() Acidify 20 ce. 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
sulphurie acid, and titrate with decinormal potassium per-
manganate.

1 ce. of decinormal KMnO, = 0.027807 gm. of Fe SO, +
711,00, 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 evolu-
tion 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 con-
necting 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 ec. of water and
20 ce. 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), deter-
mine 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)
FeNH((SO,): + 12H:0. Mol. Wt. 482.28.
Large, pale violet (amethyst colored), transparent, octa-
hedral crystals, soluble in 2 parts of water and insoluble in
aleohol. The aqueous solution has an acid reaction,

TESTS OF PURITY

Ferrous Salt. — Dissolve 1 gm. of ferric ammonium sul-
phate in 20 cc. of water, add 1 ce. of hydrochloric acid and
1 drop of a freshly prepared solution of potassium ferri-
cyanide. 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 ce. of nitric acid
and silver nitrate solution.

Zinc and Copper. —To a solution of 2 gm. of ferric am-
monium sulphate in 50 ce. of water add 10 cc. of ammonia
water and filter. The filtrate should be colorless,
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(@) 2Q cc. of the filtrate should show no change on adding

mmonium sulphide solution.

() On acidifying 20 cc. of the filtrate with acetic acid,
and then adding potassium ferrocyanide solution,
the liquid should show no change.

Alkkalies. —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

(Ferrous AMMONIUM SULPHATE; MoHR'S SALT)
FeSO,(NH.)S0, + 6H:0. 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 ce. of water, add 5 ce. 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 ce. of well-boiled and cooled water,
add 10 ce. of dilute sulphurie acid, and titrate with decinormal
potassium permanganate solution.

1 ce. of decinormal KMnO, = 0.039226 gm. of FeSO,
(NH,),S0, + 6H,0, log. 59358.

LACMOID
(ResorciNoL BLuE)

Lustrous, dark-violet -scales, soluble in aleohol, acetoue,
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 ce. of water.

TESTS OF SENSITIVENESS

(@) Introduce 100 cc. of absolute aleohol into a flask pro-
vided with a glass stopper, and then add 0.2 ce. of
the above lacmoid solution; the blue color of the
aleohol should change to red on the addition of
0.05 ce. of decinormal hydrochloric acid, and the red
color should again change to blue on the further
addition of 0.05 cc. of decinormal potassium hydrox-
ide.

(b) Add 0.2 cc. of the above lacmoid solution to 100 ce. of
distilled water freed from carbon dioxide by pro-
longed 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
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addition of 0.05 cc. of decinormal potassium hy-
droxide.

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:H:0,). + 3H:O. Mol. Wt. 378.99.

Colorless, translucent crystals, soluble in 2.3 parts of water
or in 29 parts of 85 per cent alecohol. All the aqueous solu-
tions 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 cec.
of water, add to the solution 50 cc. of ammonia water and,
as soon as the precipitate has settled, filler. 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 ce.
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 ce. of concentrated sulphuric acid.
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LEAD CHROMATE
PbCrO,. 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 decom-
position, almost wholly soluble also in concentrated nitric
acid.

TESTS OF PURITY

Substances Soluble in Water. — Shake 5 gm. of lead chro-
mate in fine powder with 50 ce. 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.

Orgam@ 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 BROWN

(Leap Surer-, D1-, 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,.
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TESTS OF PURITY

Chlorides. — Boil 5 gm. of lead peroxide with 60 cc. of
water and 5 ce. 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 ce. of
a cold saturated acqueous 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 ce. 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 ce.
of the filtrate should not leave a weighable residue upon
cvaporation and ignition.

Calcium and Alkalies. — Dissolve 2 gm. of lead peroxide
in 25 cc. of hydrochlorie acid. Dilute the liquid with 200 ce.
ol water, boil ten minutes to expel the chlorine, and super-
saturate with hydrogen sulphide gas. Filter off the precipi-
tate, evaporate the filtrate, ignite and weigh the residue.
The weight should not exceed (0.002 gin.

Manganese. — Ieat 5 gin. of lead peroxide with 10 ce. of
concentrated sulphuric acid until completely decomposed.
When cold, mix the mass with 20 ce. of water and add 0.5
gm, of lead peroxide. On now warming again, the liquid
should not acquire a red color.

Quantitative Determination. — Gently lheat 1 gm. of lead
peroxide in a poreelain dish of about 300 ce. capacity with
30 ce. of nitric acid; then add, while stirring, 30 cc. of semi-
normal 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 ce. of the semi-normal potassium permanganate solu-
tion should be required.

1 ce. of semi-normal H,C,0, = 0.05973 gm. of PbO,, 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 man-
ganese.

Sulphates. — Digest 25 gm. of lead peroxide with 50 ce. 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 ce. of barium chloride solution. No
preeipitate 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 ce. 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 addi-
tion of 10 ce. of concentrated sulphuric acid.

* Literature: M. Dennstedt, Ztschr. anal. Chem., 41, 525 (1902); J.
Chem. Soc., 84, 1T, 103 (1903); Also: Anleitung zur vereinfachten Ele-
mentaranalyse, von Prof. Dr. M. Dennstedt, 1903. Published by O.
Meissner, Hamburg.
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Carbonates. — On pouring nitric acid over 5 gm. of lead
peroxide, no evolution of gas should be seen, even when
observed throngh a magnifying glass.

Quantitative Determination. — This is to be carried out as
detailed under Lead Peroxide Free From Manganese.

LEAD OXIDE YELLOW

(LYrHARGE)
TPLO. Mol. Wt. 222.9,

A yellow or reddish-ycllow powder, almost insoluble in
water (1:12000), but soluble in nitric acid, acetic acid, and
potassiuin hydroxide solution.

TESTS OF PURITY

Substances Insoluble in Acetic Acid. —To 2 gm. of lead
oxide mixed with 5 ce. of water add 10 ce. of dilute acetie
acid. No cvolution of gas should take place. Now boil the
Hquid for several minutes, filker when cold, wash the undis-
solved regidue, dry at 100° C., and weigh. The weight should
ot excoed 0.005 gn,

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 ce. of nitrie acid and 5 ve. of water with the aid of heat.
Add to the clear solution 15 ce. of 16 per cent sulphuric acid,
and filtor off the resulting precipitate after it has settled.
On wdding to the filtrate an excess of ammonia water, the
ligid 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 ce. of
concentrated sulphuric acid.

Chlorides. — The solution of 1 gm, of lead oxide in 5 ce. of
nitric acid diluted with 20 cc. of water should not be affected
by silver nitrate solution,

Earths, Gypsum, and Alkalies. — Dissolve 1 gin. of lead
oxide in 10 ce. 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 ce. of lead subacetate
solution with 2 ce. 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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gin, of the powdered cubes with a solution of 3 g, of potas-
stum 1odide in 60 ce. of water, and add 5 ce. of hydrochloric
acid.  Titrate the liberated iodine with decinormal sodium
thiosulphate solution, of which at least 35.2 ce. should be
roquived,

1 ce. of docinormal Na,S,04 = 0.003545 gm. of Cl, log, 54962.

LIME WATER
SorurioNn or Caneniv HYprOXIDE)

A clenr, colorless lignid having a strongly alkaline reaction.
TEST O STREN(TH

Titrate 100 ce. of lime water with normal hydrochlorie
acid, nsing methyl orange as the indicator, Not less than
4 ¢c., nor more than 4.5 cc¢., of the normal hydrochloric acid
shonld be required to produce the red end-point.

1 ¢e. of normal IICL = 0.03705 gm. of Ca(OH),, log. 56879,

LITMUS

A specially purilied dye obtained Trom varions species of
lichens, It ocenrs in the form of fiiable lumps consisting
chiclly of crythrolitanin and agolitmin,

A large number ol formulas have been given for the prep-
aration of litmus tineture, of which several are deseribed by
Glaser in his “Tndikatoren der Azidimetrie imd Alkalinetrie.”
A very sensitive s tneture may be prepared as follows:

Thssolve L g, of fitims in 200 ce. of hot water, and add,
drop by drop, dilute salphurie acil until the liquid acquires
a rod color. Then boil for ten minutes in order to expel
completely the earbon dioxide.  Should the red color pass
into blue during the boiling, the color is restored by again
adding dilute sulphurie 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 com-
pletely filled, and simply cover with a loose cap, or stopper
with a plug of cotton to keep out the dust.

TEST OF SENSITIVENESS

Add 0.2 ce. of litmus tincture to 100 ce. 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 potassiumn hydroxide.

MAGNESIUM CARBONATE
MgCOs.  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 ce. of water, heat to boiling, and
filter while hot. Evaporate 20 cec. 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 ce. 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 ce. of hydro-
chloric acid and 15 cc. of water, no change should oceur.
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Barium. - The solution of 1 gim. of 1nagnesium carbonate
in 5 ce. of hydrochlovie acid and 15 ee. of water should not
be vendered twhid on the addition of dilute sulphurie acid.

Calcium and Alumina. — Dissolve 1 gin. of magnosium
carbonate in 30 ce. of acetic acid (sp. gr. 1.041) and 30 ce.
ol water,  Boil, add 20 ce. of ammonia water and some
mnonivim oxalate solntion.  The liquid should not becoine
burbid within live wminules,

Heavy Metals. -~ The sotution of 1 g, of nagnesium car-
honnte in 20 ee. of acetic acid (sp. gr. 1.041) and 30 ce. of
waler shonld be elear, and should show no change with
hydrogen sndphide water.

Iron. --The solntion of 1 gm. of magnesimn carbonate in
5 ee. of hydroehlorie acid and 15 ce. of water should not
tnmmediately acquive a bine color on the addition of 0.5 ce. of
potassinn Terroeyanide solntion,

MAGNESIUM CHLORIDE
Mgl 1 GILO. Ml Wi, 203.35.

White, deliquescent erystals, soluble in about 0.6 part of
cold, or m 0.3 purt of hot, water, and in 5 parts ol 85 per
eent. aleohol.  The agneons solnbion is neutral to litanus
paper.

TEHSTS OF PURITY

Substances Insoluble in Alcohol. -— 2 gm. of magnesium
ehlovide should completely dissolve in 10 ce. of 85 per cent
aleohol, aud yicld a clenr solation.

Sulphates. - T'he solntion of 1 g, of magnesimn chloride
in 20 ce. of water, slightly acidulnted with hydrochloric acid,
should not beeome burbid on the nddition of bariuin chloride
solntion,

Phosphates and Arsenates. — Dissolve 3 gin. of magnesin
ehloride and 6 gm. of nmmonin chioride in 24 ce. of water,
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and add 12 cc. of ammonia water. No turbidity or preeipi-
tate should form on standing twelve hours.

Ammonium Salts. — On heating 3 g of magnesinm chlo-
ride with 10 cc. of sodium hydroxide solution (sp. gr. 1.3),
no vapors of ammonia should be evolved (to he ascortaiued
by moistened litmus paper).

Barium. — The solution of 1 gm. of wmagnesinm chlovide in
20 ce. of water should afford no reaction on the addition of
dilute sulphuric acid.

Heavy Metals and Calcium.

(a) The solution of 1 gm. of magnesiun cliloride iy 20 cc.
of water must not be affected by hydrogen snlphide
water.

(b) Dissolve 1 gm. of magnesium chloride in 20 ¢e. of
water, and add 1 gm. of ammoninm chlovide and
5 ce. of ammonia water; no change should oeenr on
the further addition of ammoniuin oxalate sohition,
nor with a few drops of ammonium sulphide solution,

MAGNESIUM OXIDE

(MAGNESIA)
MgO. Mol. Wt. 40.30.

I
MAGNESIUM OXIDE
A white, light, fine powder, almost insolubls in water.

TESTS OF PURITY

Substances Soluble in Water. — Heat 0.5 gin. of Magnesinm
oxide with 20 cc. of water to boiling, allow to tool, and
filter off 10 cc. of the supernatant liquid. The fillrate should
have at most a slight alkaline reaction, and on evaporntion
should not yield a residue weighing more than 0.002 gm.
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Substances Insoluble in Hydrochloric Acid. —1 g, of
magnesinm oxide shonld completely dissolve in 10 ce. of
bydrochlorie acid and 10 e, of water, yiclding a clear solution.

Sulphates.  The solution of (0.5 @n. of magnesinn oxide
i 10 ee. ol acctie acid (sp. gr. 1.041) shoukd not be hurne-
dintely rendeved tuebid on the addition of barhwmn nitrate
solulion,

Chlorides. --- Tl golution of 0.5 gin. vf magnesinm oxide
in 10 . of nitrie acid and 10 ce. of water should not be-
come: wore. than slightly opalescent on the addition’ of silver
nitrade solution,

Carbonates. - - Henl 0.5 g, of magnesivmn oxide with 10 ce.
of water, and ponr this mixture into 10 ce. of dilitte acetic
acid.  Solution shonld take place without any effervescence;
only n Tfew individud gns hubbles may ocenr.

Barium. - - The solntion of T gm, of magnesiuin oxide .n
10 ee. of hydroehlorie acid and 10 ce. of water should not be
rendered tnebid on the addition of ditute sulphurie acid.

Calcium. - On shaking 1 gm. of magnesinm oxide with
20 ee. of water and liltering, the filtrate, on the addition of
auunonivm oxalate solution, should not exhibit wore than a
slight, opnleseenco within live winutes, _

Heavy Metals. — The solution of [ gm. of magnesium oxide
in 20 ee, of neotio aeld (sp. gr. 1.041), should not be affected
hy hydrogen sulphide water.

Iron. - The solution of 1 gni of magnesium oxide in 10 ce.
af hydroehlorie acid and 10 ec. of water should not. hnmne-
dintely aequire o blue color on the addition of 0.5 ce. of
potassium ferroeyanide solntion.
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IT
MAGNESIUM OXIDE, FREE FROM SULPHATES

TESTS OF PURITY

The tests as given for Magnesium Oxide should be made
upon this article, and in addition the following, one:

Sulphates. — Dissolve 3 gm. of magnesium  oxide in 20
ce. of hydrochloric acid, dilute the solution to about 100 ec.,
heat to boiling, and add barium chloride solution.  No pre-
cipitate of barium sulphate should forin within twetve hoirs.

MAGNESIUM SULPHATE
MgSO; + TH:O. Mol. Wt, 246.53.

Clear, colorless, prismatic crystals, only very slightly eftlo-
rescent in air. Soluble in 1 part of cold, and in (L3 pavt. of
boiling, water, but insolubleinaleohol. The aqucons solution
is neutral to litmus paper.

TESTS OF PURITY

Chlorides. — Dissolve 1 gm. of magnesinm sulphate in
20 cc. of water, and add 1 cc. of nitric acik; the solution
should not be affected by silver nitrate solution.

Phosphates, Arsenates, and Heavy Metals. —- The tests jue
to be carried out as detailed under Magnesiiun Chiovitde,

Iron. — 20 ce. of the 1:20 aqueous solution, slightly acidi-
fied 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 magnesinm
sulphate and 3 ce. of stannous chloride solution shoukl ot
acquire a dark color on standing one hour,
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MAGNESIUM AND AMMONIUM CHLORIDE
Mgl - NILCL 3 6LLO.  Mul, Wt 250,87,
Rlombie evystals, ov white  erystalling powder, casily
solble in water,  Hs prineipad wse is in the preparation of
magnesin mixture for the determination of phosphorie acid.,

TIPS OF PURPTY

Sulphates ; Heavy Metals; Calcium and Barium. — The tests
are Lo be made as detailed ander Magnesinm Ghiloride,

Phosphates and Arsenates. - Dissolve 5 . of magnesium
and aunnonitm eldovide in 10 ee. of water, and add 5 ce. of
amnnonia water.  No torbidity or precipitate should form
within twelve honrs.

MANGANESE CHLORIDE

(MaNGANOys Cunortng)
Mty 1 1O, Mul, Wi, 197406,
Reddish,  hygroscopic  crystals, easily soluble in water
(aboul 1: 1), and also soluble in aleohol.

TESTS OF DPITRITY

Sulphates. - Dissolve 1 gin, of manganons ehjoride in 10 ce,
ol witer, ndd 0.25 ee, of hydrochlorie acid, and some bariun
chlovide solution,  No change should be noticeable,

Chlorine. - 'I'he solution a 1 gn, af manganous chloride
in -0 e, of water wad 5 e of 16 per cent sulphurie acid
shiould not be inunedintely vendered bine by zine iodide-
staveh solution,

Calcium. - 20 ce. of the 1:20 ngueons solution should
not. be mmediately vendered turbid on the addition of 2 ce.
af umponiwm oxalate solulion

* O allowing tlds aeixturo Lo staml for some tine, mnuganous oxalate
peparmben in the forme of neieclor reystuls,
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Iron, other Foreign Metals; Salts of Magnesium and the
Alkalies. —

(@) Dissolve 1 gm. of manganous chloride in 15 ce. of
water, add 1 ce. of hydrochloric acid, 3 ce. of chlo-
rine water, and heat to boiling. The solution, when
cold, should not acquire a red color on the addition
of potassium sulphocyanate solution, nar should any
change appear on the addition of an excess of
hydrogen sulphide water.

() Precipitate the manganese from a solution of 3 gm.
of manganous chloride in 50 ce. 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 precipi-
tate soluble in hydrochloric acid should form.

MANGANESE DIOXIDE

(MaNGANESE PER- OoR SUPLR-OXIDE; PYROLUSITE)
MnO,. Mol. Wt. 87.0.
Grayish-black to steel-blue, brittle, or fibrous pieces pro-
ducing a black, or grayish-black, streak. The preparation
contains about 90 per cent of MnO,,.

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 add 75 cc. (3 pipette-
fuls of 25 ce. each) of a solution of 100 gm. of pure, crystal-
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lized ferrous salphate and 100 ce. of pure, concentrated
sulphurie neid in 1000 parts of water*  Close the flask with
the stopper hearing the Bunsen valve, and heat until the
manganese dioxide is completely decomposed, leaving no
dark-colored residue. Then cool, muking sure the valve is
closed as indieated by the collupsing of the rubber tubing.
When cold, dilute with 200 . of water, and titrate with
semi-normal potassiun pernanganate until the faint red color
no longer disappears, but persists for half & minute (further
decolorization is neglected).  From the uantity of perman-
gannle corvesponding by ealeulation to the 75 ce. of ferrous
sulphate solution 18 now deducted the quantity of per-
mnngannte actually used.  Ifach cubic centimeter of the
difference represents 0.02175 g, or 2 per cent, of MnOQ,.

MANGANESE SULPHATE

(MaNGANOUS SULYIATE)
MuSO, 42 4110, Mol. Wt, 223,12,
Pale-red, monoelinie evystals, solable in 0.8 part of water,
and ingoluble in alecohol.  The aqgueons solution is neutral to
itanns paper.

TESTS OF PURITY

Chlorides. -~ The solution of 1 gm. of manganese sulphate
in 20 ce. of water should not be rendoered wore than slightly
opalescent on the addition of 1 ¢c. of nitric acid, followed
by silver nitrate solation.

Iron, Zinc, and other Foreign Metals; Salts of Magnesium
and the Alkalies. — The tests are carried out as detailed
uder Manganese Chloride,

Calcium. - The solution of 1 gm. of manganese sulphate

*'iis forrous sulplmto swlution is stamlardized nguinst semi-normal
putwssiaea pepmnguanto solution vi the suise duy, using the same pipette.



140 CHEMICAL REAGENTS

in 20 ce. of water should be perfectly clear, and should afford
no immediate reaction on the addition of 2 ce. of ammonium
oxalate solution ¥

MERCURY
Hg. Atomic Wt. 200.

A liquid metal with a silvery surface; completely vol-
atilized by heat, without leaving a residue.

TESTS OF PURITY

Foreign Metals. —

(@) On heating 20 gm. of mercury in a porcelain dish under
a good draft, no weighable residue should remain,

() On boiling 5 gm. of mercury with 5 ce. 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)
HgCl.. 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 precipi-
tated. 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 ce. of ainmonia 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 ce. of ether.

MERCURY NITRATE
(MERCUROUS NITRATE)
HgNOg + H,0. Mol. Wt. 280.05.

Colorless, monoclinic tables or prisms, soluble in about 2
parts of warin water, affording a solution with an acid reac-
tion. On the addition of much water the solution is decom-
posed with the separation of a light-yellow precipitate.
Solution is best effected by means of water acidified with

nitric aeid.
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 ce. 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.



142 CHEMICAL REAGENTS

TESTS OF PURITY

Non-volatile Matter. — On igniting 2 gm. of mercuric oxide,
no weighable residue should remain,

Chiorides. — The solution of 1 gm. of mercuric oxide in
5 cc. of nitric acid and 15 ce. 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 ce. of water should show no change
on the addition of barium nitrate solution.

Nitrates. — Dissolve 1 gm. of mercuric oxide in 2 ce. of
water and 2 ce. of sulphuric acid, and overlay this mixture
with 1 ce. of ferrous sulphate solution. No colored zone
should form even on long standing.

MERCURY AND POTASSIUM IODIDE
(Mrrcuric Portasstum IopiDE)
Hgl. - 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 ce. of water, and yield a clear
solution which should remain clear even after adding 80 ce.
of water.

METAPHENYLENEDIAMINE HYDROCHLORIDE

(METADIAMINOBENZENE HYDROCHLORIDE)
CeHy(NH.).-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



CHEMICAL REAGENTS 143

this solution have a color, it is to be decolorized before use
by heating with previously ignited aniinal charcoal.

METHYL ORANGE

(Sovum SArr 01 PARADIMEYHYLAMINOAZOBENZENESUL-
VHONIC AcCID)
(CIp)z- N - Coll - N2 N - ColL - 8S03Na. Mol Wt. 327.24
An orange-yellow powder, casily soluble in water. As an
dicator, a solution of 0.1 g, in 100 ce. of water is used.

TIEST OF SENSITIVENESS

To 100 ve. of distiled water in a Jena flask add 1 drop of
the above methyl orange solution.  On adding to this solu-
Hon oue drop of decinorinal hydrochloric acid, the light-
yellow color of the water should change to a red, and on
Ure Marther addition of one drop of decinormal potassium
hydroxide the original color should be restored.

MIXTURE, KASSNER’S

This 18 a mixtuee of barinm dioxide and potassium ferri-
eyanide, nsd for genorating oxygen. The constituents of
the mixture are kept stored in separate containers.

NITROBENZALDEHYDE, ORTHO
CollNOHCTIO. Mul. Wt. 151.07.
Light-yclow needles, melting between 45 and 46° C., and
engily soluble in aleohol and in ethor.
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NITRON

FOR THE GRAVIMETRIC DETERMINATION OF
NITRIC ACID

(1.4 DipHENYL-3.5 ENDANILODIHYDROTRIAZOL)
C:HioN4s. Mol. Wt. 312.28.

Shining, yellow leaflets, or amorphous powder, melting at
189° C. with decomposition. It is soluble in aleohol, chlo-
roform, 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 cec. of 5 per cent acetic acid.

Nore. — Literature: M. Busch, “Gravimetrische Bestimmung der
Salpetersaiire,” Ber., 38, 861 (1905); J. Chem. Soec., 88, II, 282 (1905),

A. Gutbier, Ztschr. angew. Chem., 18, 494 (1905); J. Chem. Soe., 88, II,
418 (1905).

NITROPHENOL, ORTHO
CH,OH.NO,. Mol. Wt. 139.08.

Sulphur-yellow needles or prisms, melting at 44 to 45° C.,
easily soluble in aleohol and in ether, freely soluble in hot
water, and but slightly soluble in cold water.

NITROPHENOL, PARA
CeH.OH -NO.. 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
CicH(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 alecohol. It is
used principally for the qualitative and quantitative separa-
tion 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 pal-
ladium 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 nitrohydro-
chloriec acid, and evaporate the excess of acid on the water-
bath. 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 solu-
tion 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. No
coloration or precipitate should ensue.
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)
PdCl.. 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(NO;).. 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

(Soptum Parrapous CHLORIDE)
PdCl:-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 cc., and filtering.
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TEST OF SENSITIVENESS

Add 2 drops of the indicator solution to 100 ce. of distilled
water. On the addition of 0.05 ce. of decinormal potassium
carbonate, the light-brown color of the water should pass
into pink; on the further addition of 0.05 ce. of decinormal
hydrochloric acid, the color should change to a golden yellow.

PHENOLPHTHALEIN
CyH.O4.  Mol. Wt, 318.11.

A white or yellowish-white powder, easily soluble in
alcohol, and melting between 250 and 253° C. Phenolph-
thalein is used as an indicator in the form of a solution of
1 gm. in 100 ce. 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 gm. 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 ce. of water, which has been well-
boiled and then cooled, add 3 to 5 drops of phenolphthalein
solution; the solution should not require more than 0.05 ce.
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
CoH5 -NH - NHg- MO].. 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. Phenylhy-
drazine 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 ce. of 2 per cent acetic acid, should afford a clear solution.

PHLOROGLUCIN
CH3(0OH); + 2H:0. 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,

aleohol, and ether,
TEST OF PURITY

Diresorcin. — Warm a few milligrams of phloroglucin
with 1 cc. of concentrated sulphuric acid and 1 to 2 ce. of
acetic anhydride for five to ten minutes in a boiling water-
bath. 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 plati-
num 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 nitro-
hydrochloric 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, evap-
orate 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 impu-
rities, 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

(PraTiNic CHLORIDE; CHLORPLATINIC ACID)
H.PtCl, + 6H.O. Mol. Wt. 517.61.
A brownish-red, crystalline, very hygroscopie, saline mass,
soluble in water, aleohol, 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 aleohol,
yielding a clear solution. Platinic chloride should also afford
a clear, pure yellow solution with water; any red or dark-
brown 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 ce. of nitric acid and 20 ce. 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 ce. of water should give no precipitate of bariuin sulphate
on adding barium chloride solution, and setting aside three
hours.

Nitrates. — On mixing 2 ce. of the 1:10 solution with
2 ce. of concentrated sulphuric acid, and overlaying this
mixture with 2 ce. of ferrous sulphate solution, no brownish-
red 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 ce. of water, and add 5 ce. 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. —

(@) 15 ce. of potassium acetate solution diluted with 15 ce.
of water should not become colored on the addition
of hydrogen sulphide water; nor should a precipitate
form.

(d) On diluting 5 ce. of potassium acetate solution with
20 cc. of water and adding 1 ce. of hydrochloric
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neid, the solution shounid not aequire a red color
with potassium salphoeynnate solution,

Calcium. -Dilute 10 ec. of potassimn acetate solution
with 10 ce. of water, and add ammonium oxalate solution.
No precipitate o edeiiin oxndate should forin on standing
three hours,

POTASSIUM ANTIMONATE

(Porvassiim Actn DYROANTIMONATE *)
Kal1:81607 | 4110, Mol Wi. 504,78,

A white, granular, crystalline powder, diffienitly soluble
in cold water (1:2060), and more readily solubles in boiling
wuter (1:00).

TS OF PURITY

The wneous solution of { gin, of potassium antimonate in
100 e ol hoiling water shondd be neutral to litinus paper.

On adding T g, of patassizan ehloride, dissolved in 10 ec.
of waler, to 20 ce. of the 12100 aqueous solution, no precipi-
tnte showdd form within lifteen minntes,

To 20 ce. of the 1100 aqueons solution add 1 gm. of
amnmoninn chloride dissolved in 10 e, of water containing
2 ar 3 drops of ammonia water.  No precipitate should form
within {iftcen minutes.t

POTASSIUM BICARBONATE
KICO, Mol W, 1K)15,

Colorless, transpurent, rhombie prising or plates, soluble in
4 paris of waler,

* P he ageesus selution of potassine nolivonwte s ased ng b rengent
for mudion, 1L in beat tu prepure tn selntivn just. hofore use by Iniling
tho sall with water, wnl Gltoring.  "Uhe solptious to Lo testod for sedioau:
stonld bo owtenl vr sBglitly alkulinoe,

16w osulation of 1 o, of womeniaa eldorido in 10 ve, of water is
wililial o 20 er, of the 12 100 wpieons solutiur, o volininous {leeealent
proeipitute fortan witlin w fow winutos, i the sbilitivn of wimuenin water
Ty otuittel,
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PSS OF DURPTY

Sulphates. — On hoiling the solution of 3 gy, of polassiim
bicarbouate in 50 ce. o water and 6 ec. ol byalvochluric peid
for several minntes, and then ndding havimn ehlaride sotutivn,
no precipitate of barinn sutphate should Torny within 1widve
hours.

Chlorides. — Dissolve 3 gm. of potussinm bicawbonade in
50 cc. of water, add 10 ce. of nitrie neid and sane sitver
nitrate solution. More than a slight opalesccuee shaull nat
develop.

Nitrates. — Dissolve 3 g, of potassinm Liewrbonade in
20 ce. of water and 10 ce. of 16 per cent sulphinrie acid; ou
adding to the solution | drop of a 121000 indigo solulien
and 10 cc. of concentrated salplmrie acd, the blne enbr
should not digappear.

Silica. — Dissolve § g, of potassium bicarbonute g 20 e,
of water and 15 cc. of hydrochlorie acid, aud evapotte 1he
solution on the water-bath in a platimun dish,  Dey the
residue for half an hour at 120° ¢, and thea dissolve it in
25 ce. of water with 3 ce. of hydrochiorie acid,  The sulution
should be perfectly clear.

Lime, Alumina, and Heavy Metals, - Dissolve 5§ pu, of
potassivm bicarbonate in 25 ce. of waler and 15 ee, aof dihirted
acetic ackl.  Add 5 ec. of mmonin wider and heat Tor half
an hour on the water-bath,  No Hoeks should sepurate, wor
should any precipitnte form,  Pucthermore, on addige (o
the glightly alkaline solntion some mnmanium oxalade el
tion and ammonium suiphide solntion, no change shonkd
appear.

Phosphates. — Dissolve: § g, of potassivin biearhunnte in
50 ce. of water, add to the solution 50 ¢e. of nitviec aeid,
25 ce. of ammonium molylxinte soluiion, and hent w0
to 40° C. for two howrs. No yellow precipitate should forne,
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Iron. - Dhssolve I g, o potassiun bicarbonate in 3 ce.
ol hydroehtorie acid and 10 ee. of water, add o drop of nitrie
neid nnd boil, then add potassimu snlphosyanate solution,
No ved color shanld develop,

Residue on Ignition. 100 parls of potassiin bicarbonade,
on igattion, shonld leave 69 puts of residuoe,

Quantitative Determination. - - On titrating 1 gm. of potas-
siunt bienrbonnte with novad hydroehlorie acid, using mothyl
orange a3 indientor, 10 e, of neid shonld be vequired,

Uees of normaad HEE 010015 gy, of KICO,, tog. 00065.

POTASSIUM BINIODATE
K10+ 11105 Mol Wi, 300,00,

Sl white erystals, clearly and completely soluble in
20 purets ol eold water.

TESTS OF PURITY

Quantitative Determination. - The quantitative determina-
fian may he earvied ont cither addimetrieally or iodpmetri-
eadly,  The sadl to hie used Tor the quantitabive determination
masl tirst. be bronghite to constant weight,. at 98° C. in &
drying-oven,

(a) Por the neidimetreie determination about 3.5 g, of

potassivim hivtodate are dissolved iy 200 ce. of water,
The tilendion is made with lifth normal potawssinm
hydreexide in the boiling solution, using phenolph-
thalein as indieator,

I ee. of Bifth norimd KOIT = 0,078018 goe. of KTO, - TTTO,,
log. SO2I8,

() The dodometric determination i made as follows:

Dissolve 0.10 to 0.15 g, of potassiimn biniodate in
90 e, of water, add 3 g, of potassimn fodide and
5 ee. af hydrochlorie acid, then dilute the liquid
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with 100 ce. of water, and fileale the wrated
iodine with decinormal sodinm thicsniphate,

1 cc. of decinormtal Nag8,05 == 00082507 g, of K10, 11O,
log. 51199.

Potassium biniodate may nlso be tested as ta the everect -
ness of its composition by compuring the fodive fowt ur b
with the quantity of jodine liberated frow potnssium: binio-
date by potassium iodide withont the addition af an arid,

As will be seen from the equations given below, when
potassium biniodate is decomposed by polassimne didide,
without the addition of an neid, il libeentes exavtly one
twelfth of the (uantity of iodine which is libweratedd it the
same quantity of potassiun hiniodatr is decompused by
potassium iodide in the presunee of hydroehlorie v sulplinrie
acid.

The determination of the «qumntity of lodine lilwaated.
when the decomposition of the bintodate takes place in the
absence of acid, is curied ont as follows: To e selulion of
1 gm. of potassium biniodate in 20 cc. of water, mbid 33 gm.
of perfectly neutral potassivan lodide.  Dilute with 100 ¢e, of
water, and titrate the liberated lodine with deeinormml
sodium thiosulphate. It is necessary in caerying il this
determination to use water perfectly free frons rarbon dioxide,
.., thoroughly boiled.

The iodine determined by this method, as well as that
obtained under b, and, of wourse, also the wmuber of cubie
centimeters required in the titrations, pravidel the same
quantities of potasstum bintodate are used, e the vutio 12 12,

This determination is of spevial value beeunse (e correet
composition of the preparation mmy b conlrolled pven
without knowing the exact titer of the sodinm thinsilyhate
solution.

) I.\IOTF‘..-——The course of decomposition uf linwlute Dy pusdnasitun
lodide in the absence of acid may be show Ly the fullowing eopationss:
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1. 5KHI.O6 + 5KI = 10KIO; + 5HI;

2. KHI.Os + 5HI = KIO; + 61 + 3H.0; hence
3. 6KHI.O¢ + 5KI = 11KIO; + 6I + 3H.0.
One KHI.Og, therefore, liberates one I.

In the presence of an acid, the reaction is as follows:

KHI.O¢ + 10KI + 11HC] = 11KCIl + 6H.O + 121
Here, therefore, one KHI:O¢ liberates twelve I.

POTASSIUM BISULPHATE

(PoTAssIUM ACID SULPHATE)
KHSO,. Mol. Wt. 136.21.

Colorless crystals, soluble in 2 parts of water. The aqueous
solution is acid to litmus paper.

TESTS OF PURITY

Heavy Metals. — The solution of 1 gm. of potassium bisul-
phate in 20 ce. 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 1120 aqueous solution should
not be rendered turbid on the addition of silver nitrate
solution,

Arsenic. — The mixture of 1 gm. of finely powdered potas-
sium bisulphate with 3 ce. 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 potas-
sium hydroxide, using methyl orange as the indicator.

1 cc. of normal KOH = 0.13621 gm. of KHSO,, log. 13421.

POTASSIUM BISULPHITE

(PoTassiuM AcCID SULPHITE)
KHSO;. 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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TESTS OF PURITY

Heavy Metals and Arsenic. — vaporate to dl’ymm- on the
sand-bath a mixture of 5 g of potassinm hisulphite -uml
5 ce. of sulphuric acid (sp. gr. 1.84), and dissobves 1he reshiue
in 20 cc. of water. 10 ce. of this solution shoudd show uw
change on the addition of hydrogen sulphide  water. .()“
adding to the other 10 cc. of the potassinn sulphade .s'ulnlfnu
a solution of ammonium molybiate in nitric acid, and heating
the mixture to 70 to 80° C., the liquid should not acipive o
yellow color, nor should a yellow prucipitate form.

" Quantitative Determination. — Dissolve 1 mn. of polassinin
bisulphite in boiled water and dilute to 100 ce.  Allaw the
solution to run from a burette into a mixture of 30 ce. of
decinormal iodine solution and 5 cc. of hydvoeblmie acil,
with constant shaking, until deeolorization is coinplete.

1 ce. of decinormal I = 0.0060105 gin. of KISy, log, TTSST.

POTASSIUM BITARTRATE

(PotasstuMm Acin Tawmare)
KHCH, Qs Mol. Wt. 188.10.

A white, crystalline powder, solublc: in 102 parts of cold,
and in 20 parts of boiling, water, and soluble in aleafiol,
Potassium bitartrate is also soluble in solutions of sodium
hydroxide and potassium carbonate, with the cvelntion of
carbon dioxide. The preparation containg 100 per eent of
KHCH,0,.

TESTS OF PURITY

Moisture. — 5 gm. of potassium bitartrate, when dried al
100° C., should not suffer any loss in weight.

Chlorides. — Dissolve 1 gm. of potassiumn hitartrate in 20 ¢¢.
of water and add 5 ce. of nitric acid. The solution st
not be rendered more than slightly opalescent on tlic 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 ce. 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 ce.
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 bitar-
trate 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 gin. of potassium bitartrate in 200 ce.
of water, by boiling, and while boiling titrate the
solution with normal potassium hydroxide, using
phenolphthalein as the indicator. 20 ce. of . the
potassium hydroxide should be required.

1 ce. of normal KOH = 0.18819 gm. of KHCH,O,, log.

27459.

(b) Cautiously incinerate 3.7638 gm. of potassium bitar-
trate 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 ce. of the hydrochloric
acid should be required. ’

1 ce. of normal HCl = 0.18819 gin. of KHC,H,O,, log. 27459.
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POTASSIUM BROMATE
NI3r0)y.  Mul, Wi 167,11

Colorless erystals or erystalline powder, solulide in 15 purts
of cold, or 2 parts of boiling, water. The preparation con-
tains 100 per cent of KBr(),.

TISTS OF PURITY

Potassium Bromide. - Dissolve 2 g of polassiin bro-
mate in 20 cc. of water and add 5 ce. of dilute sulphtuie acid.
The solution should not. immedintely acquive n yellow calor,

Quantitative Determination.  lov {his purjiose. the salt
must be diied over sulplnwie acid for tweuty-Tone hones,
Then dissolve 0.10 to 0.15 gin. of the dried polassitn bromate
in 20 ce. of water, wdd 3 g, of potassium iodide, 5 ee. ol
hydrochloric acid, and titrate the liberated Sodine with
decinormal sodium thiomdphnte.

1 ce. of decinormal NugS,(), - = LOOZ7851G v, of KB,
log, 44485.

POTASSIUM BROMIDE
Klr. Mul. Wt. 110,11,

White, cubieal, Instrous erystals, pernwnent in the air;
soluble in 2 parts of water and in about 200 parcts ol wieohol,

TESTS OF 1BURMY

Potassium Carbonate. - The 1:20 aqueous solntion should
be neutral; it shonld not render a sensitive ral Hhaus papee
blue, and should not be reddened on the addition of 1 drop
of phenolphthalein solution.

Potassium Bromate. — Potassitnn heromnide whiclt bus been
triturated to powder and sproad aun a picee of white poreelnin
should not immediately accquive a yellow color on ndding o
few drops of dilute sulphuric acid.

Heavy Metals, Potassium Sulphate, and Barium Salts. -~
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200 ee, portions of the 1:20 solntion should show no change
by hydrogen sulphide waler nov by bhavinm niteate solution,
nor by ditute sulphirie aeid,

Iodides.  Add 2 or 3 drops of ferrie chioride solution to
20 ¢, ol the 1220 solution, then add § ce. of eliloroform and
shuke,  The latter shonld not nequire a violet color,

Excess of Potassium Chloride.* - (n adding a fow drops of
potissinm chromate solution to 10 e, of the agqueous solu-
tion, prepaved from 3 g, of potassiom bromide, dried at
1007 €., and dissolved in 100 ¢, of water, the solution should
not require more than 254 ce. of decinormal sitver nitrate
solution to pradues a permmanent red color.

POTASSIUM CARBONATE
105 Mol Wi, 148,13,
A white, grannlar, hygroscopic powder ol alkaline reaction,
soluble in 1 part of waler, but Insolibie in absolute aleoliol,
The preparention stionld contuin at least 99 per cent of K,CO,.

TEEIH OF PURITY

Heavy Metals. 20 cc. of the 1:20 aqueons solntion
shondd show 1o change of color on the addition of hydro-
gen sulphide water,  Nop shonld any ehange of color be
sbown npon acidndating with hydroehlorie acid and then
adding hvdrogen saiphide water,

Chlorides.  The solution of 1 gy, of potassitun earbonate
i 20 ¢, of water, neidificd with nitvie neid, shonld alford at
most o slight opaleseenee on the addition of silver nitrate
solution,

Sulphates.  On acidifying 20 ce. of the 1:20 aqueous

¥ Putpssiing ehloeidy i wloost alwnys presont in potnssinrs Lirowide,
theagh usanlly i very sl ynagtitios aply, Tl test lero giver: nlluws
WXt af 1 par eeot of potussitog elileride.
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solution with hydrochlovic acid, then boiling tl'm-' n few .mim‘xh\s
and adding barium chloride solution, na precipitate of lewhun
sulphate should form within twelve hours. .

Nitrates. — Dissolve 0.2 gm. of polussivun carlomnte in
2 ¢e. of dilute sulphuric acid, and mix the fhyid with 2 ee. of
concentrated suphuric acid. Ou now cooling e retxllll:l(!ll,
and overlaying it with 1 ce. ol a fervons sulphate solytiog,
no reddish-brown zoune should form at tlre comtaet-surinees
of the two liquids.

Potassium Cyanide. — Dissolve 0.5 gin. al Tervoas sadphate
in 5 ce. of water, add 5 ce. of a 5 per cenl. petassima cavbonate
solution, and 1 or 2 dvops of lerrie ehlarvide soltivar, Heat
to about 60 to 70° C., and ncidulale with hytleehluvir neid.
No green color should develop, nov shonhd a Blue peeripitule
form.

Sulphides, Sulphites, and Thiosulpbates. ~ ()n pveuring | e,
of the 1:20 aqueous solution into 10 ce. af decineenpd sdlver
nitrate solution, a yellowish-white precipitate Torms, which
should not become darker (gray to bhrowonishi 1o binek1 on
being heated to 68 to 70° C.

Phosphoric Acid. — Dissolve 5 g, of patassing enrlwade
in 50 cc. of water, acidulate the solution with 50 ce. of nitvie
acid, and add 25 cc. of ammonium molyhdste sobidion,  No
yellow precipitate should form on standing two tiones nt nlont,
40° C.

Silica. — Dissolve 5 gm. of potassinm exalionude in o plati-
num dish in 20 ce. of hydrochlorie acid and 20 ce. ol waler,
and evaporate to dryness. Dry the residue Tor half an hour
at 120° C., and then dissolve it in 3 ce. of hydraeltorie neid
and 25 cc. of water. The solution must. b perfeetly eloar,

Alumina and Calcium. — Dissolve 5 gin. of the curbonnde
in 25 cc. of water and 25 cc. of acetic neid (sp. ge. 1.041),
add 12 cc. of ammonia water, and hent, for hall nu hour
on the water-bath. No flocks nov any procipitate sliouh
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farn, nar shoutd wny change ke place on the addition of
aunuaninm oxalide sohtion to the slightly alkaline liquid.

Quantitative Determination.  Dissolve | g, of potassium
carbvnade in 50 e, ol wider, add 1 drop of methyl orange
selation, and tilete with noomd hydvoehlorie neid, At
feast TL3 el the hydroehlovie aeid shondd he vequired to
prathsee the rad end-poiud.,

Feeo al nermal HCE 006915 . of K.CO,, log. 83979,

POTASSIUM CARBONATE SOLUTION

A clear evlorless, wlkadine quid, of specilie gravity 1.330
to L3 10D pavls contain about 33 parts of potnssivm
carlwinnte,

TESTS OF PURITY

The texds o be wade ave these given auder Potassinm
Coarhaunte, Bt nse 3 ees ol polnssivme earbonate solution
far cacls gram of polassinm earbongte.

POTASSIUM CHLORATE
KK, Mol Wt 1.4,

Colorless, Tustrons, {abubwe erystals, soluble in 16 parts of
enld, amd i 2 parts ol boiling, water, and in 130 parts of
86 per eent ateobol,. The sl is penctically insoluble in
alsolule aleoliol and 1o ether, The agqueons solution s
nendreal.

TESTS OF FURITY

Alkaline Earths; Chlorides. 20 cc. of the 1120 aqueons
solution should be alfeeted ueither by mmmonium oxalte
soltlion noe by silver pitende solution,

Heavy Metals.  The solntion of 3 g, of potassivm chlo-
Fate 0 e, of warng waler shanld be perfeetly elear, and
sheald retain imehanged on the addition of hydrogen suiphide
wiler.
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Nitrates. — On heating 1 gm. of potassium chlarade w?th
5 cc. of sodium hydroxide solution (sp. gr. L3). m"l. X
ture of 0.5 gm. of zinc dust and 0.5 gin. of pawdered ron, ho
ammonia should be evolved (to be nscertained hy ot
litmus paper).

Sulphates. — On adding bariumn chloride solulion to 20 ec.
of the 1:20 aqueous solution, no precipitivte ol bnrium sl
phate should form on standing twelve liours.

Arsenic. — Pour 100 ce. of hydrochioric acid over 20 g,
of potassium chlorate in a capacious poreelain dish.  As soon
as the evolution of chlorine has sinckened, evaporate the
solution on the water-bath to dryness. A Marsh appmeatns
is set in operation, containing 20 gm. of arsenie-free, grmi-
lated zinc and dilute (1:5) sulpburic acid.  The residue
from the above evaporation, dissolved in 50 ve. of wander,
is then introdued into the generating flask of the npparalus
in small portions at a time. No deposit of arsenie. should
be visible in the reduction tube within two hours.

POTASSIUM CHLORIDE
KCL Mol. Wt. 74.6.

Colorless, cubical crystals, or white, erystalline powder,
soluble in 3 parts of cold, but more readily soluble in boiling,
water; insoluble in absolute alcolol or etlier. The aqueons
solution is neutral,

TESTS OF PURITY

Heavy Metals and Alkaline Earths. —- The solution of 3 g,
of potassium chloride in 50 ce. of water should not be alfeetid
by ammonium oxalate solution; nor by sodium carbonate
solution; nor by ammonium sulphide solution.

Sulphates. — On adding barium chloride solntion to 20 ec.
of the 1:20 aqueous solution, no precipitate of barium sl-
phate should form on standing twelve hours,
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POTASSIUM CHROMATE

(Yunlow Porassnm CHROMAT)
a0y Mol Wil 1044,
Yellow, rhombie erystals, permanent in the air, soluble in
2 paets ol cold water, but insoluble in aleohol.  The 1:20
agueons solution is slightly alkaline to linus paper.

TENTS OF DURITY

Free Alkali. - The solntion of (.1 gin. of potassium chro-
made in 25 e of water should not acquire a red color on
the ndilition o a Tow drops of phenolphthalein solution.

Sulphates.  Dissolve 3 g, of potassisun chromate in 100
ee, af waler, and add 30 ce. of hydrochlorie acid, followed by
barinm ehiloride sohtion.  No precipitate of barium sulphate
should Torma within twelve honrs,

Chlorides. - Dissolve | gni of polassiiun chromnate in
20 ce. ol waler, ndd to Lthe solution 1 ce. of nitrie acid, and
fieat the mixtuee to nbout 50° €. On now addiug o fow drops
of stlver nitende solution, no turbidity or precipitate shonld
form within five minutes.

Alumina and Alkaline Earths. --- Dissolve 2 gm. of potas-
sitan chromade In 30 e of water, add 5 ee. of ammonium
oxalnte solulion, mud nmuke slightly alkniine with anunonia
water,  No preeipitate shonld form within twelve hours,

Quantitative Determination.  Dissolve | gni of potassinn
cliromnte in water and dilote to 100 e Introduce 10 ee.
of this salution into w glass-stoppered lask of about 400 ce.
eapueily, add 2 gou of potassivan dodide, 5 ee. of 16 per cent
sulphirie neid, and 350 ce. of thoroughly botled  wator,
Titrate the Gherated todine with deeinormal sodivm thiosul-
phade, usiug stueeh solution ns the indicator,

I e of decinormal NagS,0, = 0.00648 gn, of K,CrO,,
log, 81158,
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POTASSIUM CYANIDE
KON. Muol. Wt 6514

A white powder, ensily solable in 2 parts of water, 1le1
readily in boiling 65 per cent adeohol. "The agueous salulion
is alkaline to lLitmus paper. The salt contains G to DS
per cent of KCN.

TESTS O1F PURITY

Sulphides. — On adding a solution of lend acetate to the
solution of 1 gn. of potassiin cyanide in 200 ce. ol waler,
the resulting precipitale should have a puve white colov,

Carbonates, Sulphocyanates, and Ferrocyanides. ()1t wilil-
ing 5 cc. of hydrochioric acid to the solation of 1 g, of
potassium cyanide in 20 ce. of water, — which sboubl be
done under ahood with a goad dyraft, — only n slight. elfer-
vescence should be pereeptible.  On adding o drop ol Terrie
chloride solution to the acid liquid, neither a ved noe n blue
color should develop,

Sulphates. — On adding to 20 ce. of the 1:20 aqueons
solution 5 ce. of hydrochlorie acid, and some bhartinn ehioride
solution, no turbidity should develop.

Quantitative Determination. — Dissolve 1 g, of polnssin
cyanide in water and dilute to 100 ce. Dilate 10 ¢ of 1his
solution with 90 ce. of water, add a grande of sodimn ehiloride,
and titrate with decinormal silver nitrate solntion nniil n
permanent, whitish turbidity appcars.

1 cc. of decinormal AgNO, == 0.013038 gin. of KCN, lag,
11521.

POTASSIUM DICHROMATE

(PoTAssiuM BICHROMATE)
K.Cr,07. Mul. Wt. 204.5.
Dark, yellowish-red, triclinic prisms or plates, soluble in
10 parts of cold, or in about 1.5 parts of boiling, walcr, and
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msolible du wleohol. The agueons solution reddens blne
litmus pagier,

TESTS OF PORITY

Sulphates.  Dissolve 3 g, ol potassinn diehromate in
100 ¢e. ol water, and add 30 ce, af hydroeblorie acid followed
by bariune ehilevide salution. No preeipitate of hurinm sul-
phnte shondd form ap standing twelve hours,

Chlorides.  Dissalve | g, of potussivm dichromate in
20 ¢ al waler, add 10 ce, of niteie aeld, and heat the mix-
fave o aliout 50" (L On pow adding w few drops of silvor
nitente solution, no tebidity sbonld develop nor should a
precipitade foan within live iminutes,

Alumina and Alkaline Earths.  Add anmnonium oxalate
solnfion 10 2 gy, ol potassitun dichromate dissolved in 30 ce.
ol water, amd make slightly alkaline with ammonin water.
Nu previpitate should Tarme within twelve houes.

Quantitative Determination.  issolve | g, of potassinm
diclwrannte i waler, dilute to 100 ee.. and introdnee 10 e
af this selutian fole o glws-stappered liask o abont 400 cc.
capaeily, together with 2 gne of potassion iodide and 5
ee. ol 16 per cent sulphurie aedd, Dilute with 350 ce. of
Hwrangddy bodted water, s tirate Mie ibaated lodine with
deeinorn] sediin thiosulpliate, using stareh solution ws the
idieator,

1 oee. ol deeinormal NngS,0, - 0.0049083 gue of K,Cr,Oy,
log, GR092, i

POTASSIUM FERRICYANIDE
(Ren Purrssiarei o Porast)
Il (0N e Ml Wi 220054,

Rubyered, shining cevstals, soluble in 2.5 parts of cold,
and I LG purls of boiling, water,
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TESTS OF PURITY

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
chloride 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 cru-
cible 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, evap-
orate to dryness, refuse in a porcelain crucible until quiescent,
and allow to cool. When cold, dissolve in 20 ce. of water,
add 3 ce. of nitric acid and silver nitrate solution. The
liquid should show at most a slight opalescence.

Note, — Regarding the quantitative determination of potassium ferri-
cyanide, see Mohr’s Lehrb. Chem.-anal. Titriermeth., 7 ed., p. 249; Sutton,
Volumet. Anal., 9 ed., p. 210.

POTASSIUM FERROCYANIDE

(YeLLow PRUSSIATE oF PoTAsH)
K,Fe (CN)s + 3H,0. 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 perchlorate.
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 potassivm nitrate,* by
introducing small quantities at a time into a porcelain cru-
cible heated to redness. Treat the residue with 20 ce. 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.

NotEe. — Regarding the quantitative determination of potassium ferro-
cyanide, see Mohr’s Lehrb. Chem.-anal. Titriermeth., 7 ed., p. 245; Sutton,
Volumet. Anal., 9 ed., p. 209.

POTASSIUM HYDROXIDE

(Caustic PorasH; Porassium HYDRATE)
KOH. Mol. Wt. 56.15.

In 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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I
POTASSIUM HYDROXIDE, PUREST

White picees showing a erystalline streture v fracture,
The preparabion contains 82 Lo 85 per cent of WOLL

PCISTS 01 PUERITY

Sulphates. — Dissolve 3 g, of putassinm bydroxide 1o
50 cc. of wator, wid 10 ce. of hydrochlorie acid, heat {u
boiling, and then add barinm eblovide salutivu,  Na jreripi-
tate of barinmesulphinte should Taem cn stamding twelve howrs,

Chlorides. -— Dissolve T g, ol patassivin hydeoxde i
20 ce. of water, and add 5 ee. ol nitrie neud, ollowed by o
few drops of silver nitrate sohation.  Not wwee than o stighi
opalescent turbidity shonld develop withiv one ndunte,

Nitrates. —

(@) Dissolve 2 gm. of potassium hydroxide i 10 ce, of

water, add 10 ce. of 16 per cont sulpbnrie neid,
1 drop ol L1 1000 indigo solutivn, w grsule of sl
chlovide, and 10 cc. of conecentradal sulphirie achi,
The biue color of the mixture should nat disnjquenr
within ten minntes,

() Dissolve 25 g, of potnssivun hydroxide in 1O e, of

water in o distillntion Hask,  To the solntion il
B ogm. of zne dust and 5§ go, of pawdenal iron
hydrogen.  Conueel the thsk with woesndinser nnd
a U-tube recciver comtuining 3 1 5 ee. of fifth nor
mal hydrochlovie acid and 10 ¢, of waler: allaw to
stand for a few bours, and then distil off alont 25 cre,
over a small flune,  Titrate the distillate with tifth
normal potassiim bydroxide, nsing wethyl oeangs
as the indieator. At most 0.2 ce. ol lifth normnd
hydrochlorie acid shonld have been vequival o -
tralize the annnonin,



CHEMICAL REAGENTS 169

Phosphoric Acid. — Dissolve 5 gm. of potassium hydroxide
in 50 cc. of water and add 50 cec. 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 ce.
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 ce. 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 ce. 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 ce. 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. - 'ilrale a cohl soluliay of
1 g of potassimn hydroxide in 100 ev, of water witle ol
hydrochlorie acid, using phenolpbhthalein as 1he ielivn o,
At least 14.8 ce. of the addd should be peerssary to sesliay
the rad color.  (Pirst titrntion.)  Now adhl T edrap of nnethyl
orange, and titrate further uutil the color ngain elanges: (v
ret.  In tids seecond titendion, nat more th (L15 e nl the
acid should be required (2.07 per cont i],0C0,).*

1 ce. of normad TICH = 005615 g of KOTL g, TS,

1 cc. of norinal I1CH = 006015 gy, of I8,C0, log, SSUTYH,

i
POTASSIUM HYDROXIDE, PURIFIED BY ALCOHOL

White, very lygroscopie sticks or picees. exhibiting o
crystalline fracture. The preparation contuing al least 80
per cent of KOH.

TESTS OF DITRITY

Sulphates and Nitrates. - The tesl is enrvicd out as detailed
under Potagsium Thydroxide, Purest.

Chlorides. — Digsolves 1 gy, of polassingn hydeaxihe i
20 ce. of water, ndd 5 ce. of nifvie aeid and w frw e of
silver nitrate solution. An opalescenee mny develap, tarl o
precipitate shounld form,

Silica. — Dissolve 5 g of potassinm hyrdroxide in 28 e,
of water and 25 ce. of hydrochiorie neid i n pladinnng Jish,

* From the results of butl titrutints, the content of polumsinos bydensiile
and potusgiutr enrbosmnto wro enlevlntml nn fullowwes:

The regult of the seeuml titrdiou dnliplivd by (wn gives H jonple
of cubic rentimeters which wre nevessury to peubmbize 1w prdassin
carhonate originully present.,

On salitractiszg tho mumlier uf ruble veatinwtern reguired in e margn
titration from the autuber uf enlie veathuetems el 3 the et nratio,

the remainder gives the wrthier of enlde centimeters whiel wore res el
to neutralize the potnssiutn hiydroxilp,
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aud evapornte todryness on the waler-bath,  Dry the vesidue
foe hall an howe on the sand-bath at about. 1200 C., then
treat ik with 10 ce. ol hydvochlovie acid wad 90 ee. of waler,
Giter, washe and gnite noy undissolved vesidue, The weight
af The latter should not exeeeal 00025 g,

Alumina, Calcium, and Heavy Metals. 5§ g, ol potassimn
hydroxide shadd eompletely dissolve in 20 ce. of water,
alfewrding nelear and colortess solution,  Dilate the solulion
(o 100 ey, and add 25 e, of neetie acid (sp. gr, 1.041) followed
by 10 oo of anmmonia water, Al most o slight tarbidity, but
ne foecentent predpitate of nhiumium hydroxide should de-
velop within live minatess and no imndiate ehange should
appiear iy the wlditton o ammonium oxalate sl ammoninm
stdphide salutions,

Quantitative Determination and Determination of the
Potassium Carbonate Content.  Dissolve | g of potassinm
hydrexide i 100 ceo ol wider, nnd - titeade the cold solution
with normad livdroehlorie acid, using phenolphthalein as the
indientor, AL feust FLA eeo ol the nead shonld be necessary
Lo destroy the ved eolor,  Now add 1 drop of methyl orange,
and iteste fuether until the color again clanges to yed.  In
this seeond titention not more than 0,25 «e. of the acid should
he voquired (345 per cenl ]U0,) X

HI
POTASSIUM HYDROXIDE, PURIFIED

While, very bygroscopie sticks or pieces which exhibit a
eryslalline Traeture.  The prepuntion  shonld contain at
lenst. SO per cenl af KOTL

TESTS O PERITY

Nitrates.  Dissolve 2 gun of potassinm hydroxide in 10 ec.

of water, nnd add 10 e of dilute sulphuvie neid, Tollowed by

# S Hae e vl Botassduwe Tlydroxide, Turest,
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1 drop of 1:1000 indigo solution, a granule of sodium chlo-
ride, and 10 ce. 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 potas-
sium hydroxide should completely disselve in 10 ce. of water
yielding a clear and colorless solution. Dilute the solution to
100 cc. and add 15 ce. 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 alumi-
num hydroxide should develop. The solution so tested,
filtered if necessary, should not exhibit an immediate tur-
bidity 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 Po-
tassium Carbonate Content. — The determinations are made
as detailed under Potassium Hydroxide, Purified by Aleohol.
The content of potassium carbonate should not exceed 5 per
cent.

POTASSIUM HYDROXIDE SOLUTIONS

A clear, colorless liquid, of specific gravity 1.3, and con-
taining 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 Aleohol, are to be
made on each solution. But, of the solution having sp. gr.
1.3, use 2 ce. (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
KIO;. 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,.

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 ce. 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 quantita-
tive 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 potasstum iodide and 5 ce. of
hydrochloric acid. Dilute with 50 cc. of water, and titrate
the liberated iodine with decinormal sodium thiosulphate.

1 ce. of decinormal Na,S,0, = 0.0035686 gm. of KIO,,
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,
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TESTS OF PURITY

Potassium Carbonate. — Potassiuin 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 ce. 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 lhydrogen
sulphide water or barium chloride solution.

Cyanides. — On adding to 20 cc. of the 1:20 acqueous
solution a granule of ferrous sulphate, 1 drop of ferric chloride
solution, and 5 ce. of sodiwin 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 ce. of sodium hydroxide solution and a mixture of 0.5 gm.
of zine dust and 0.5 gm. of powdered iron, no vapors of
ammonia should be evolved (to be ascertained by moist litinus
paper).

Chlorides, Bromides, and Thiosulphates. — Dissolve 0.2 gm.
of potassium iodide in 2 ce. of amnonia water, add 13 ce. 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 deseribed.

POTASSIUM NITRATE
KNO;. 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 alecohol. 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 gmn. of potassium nitrate in 20 ce.
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 po-
tassium nitrate, dissolve the melt in 20 cc. of water, add
1 ce. 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 ce.
of water should not be affected by hydrogen sulphide
water.

(b) The solution of 3 gm. of potassium nitrate in 50 ce.
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 ce. of hydrochloric acid (sp. gr. 1.124), should not be
reddened by potassium sulphocyanate solution.

Nitrites. — Dissolve 1 gm. of potassium nitrate in 20 ce.

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
KNQO,. Mol. Wt. 85.19.

White, or slightly yellowish, tough sticks, which are del-
iquescent in the air, and are easily soluble in water. The
aqueous solution is alkaline to litmus paper. The prepara-
tion contains at least 90 per cent of KNO,,

TESTS OF PURITY

Heavy Metals. — On adding a few drops of ammonium
sulphide solution to 20 ce. of the 1:20 aqueous solution, no
change should appear.

Sulphates, — On adding to 20 cc. of the 1:20 aqueous
solution 5 ce. of nitric acid and barium nitrate solution, no
turbidity should develop.

* Should the solution of metaphenylenediamine hydrochloride have a

color, it is to be decolorized before using by warming with previously
ignited animal chareoal.
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. Quantitative Determination. - issolve 10 gin. of potas-
st nileite in wader and dilute to 1000 e, Make a mixture
ol 50 ce ol decinormud polassini pormanganate (acenratoly
measnred) with 300 ce. ol wader amd 25 ee. of 16 per cent
sulplrie aeid, warm to 10 1o 50° ¢, and, while constantly
shaking, allow (he nitrite solution to rim slowly into it, until
the ved calor disappes,  Cire must. he taken "towards the
el o vme i the nitite solution very slowly, because the
change Trom ved Lo colorless requires some time.  Not more
than 2.7 ee. of the polassium nitrite solution  should be
revuired,

[ oceo ol decinormial KMnQ), = 00042595 gin. of KNO,,
Lo, 620506,

POTASSIUM OXALATE, NEUTRAL
K500 1 110, Mul, W, 184308,

Rbombice prisis, soluble in 3 purts of water.  The aqueous
sohtinn i uevdeal to litmus paper,

TESTS O PURITY

Sulphates. ~ Boil a solution of 5 gin. of potassiumn oxalate
111200 e, of water, nad add 5 ee. of hydrachlorie acid followed
by bl ehdovide solution.  No precipitate of bariumn sul-
phate shoubl form on standing twelve hours,

Chlorides.  Dissolve | gan, ol potassinn oxalate in 25 ce.
af water, and wdd 10 e of nitvie acd avd o few drops of
silver nitrale solution.  No o tuebidity shoukd develop on
shaking,

Heavy Metals. - To nsolution of 1 gm. of potassium oxalate
in 25 ee. of waler, mdd hydrogen sulphide water.  The solu-
fion showuld renmin unehanged,  On now adding to the liquid
5§ co. of wnonin water, no green color should develop, nor
slionld 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 ce.
of this solution add 6 to 8 cc. of concentrated sulphuric acid,
leat the liquid to about 60° C., and titrate with decinormal
potassium permanganate.

1 ce. of decinormal KMnO, = 0.0092158 gm. of K,C,0, +
H,0, log. 96453.

POTASSIUM PERCHLORATE
KClO,. 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 ce. of the 1:20 aqueous solution
prepared by the aid of heat should not be affected by am-
monium 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 pre-
pared 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 zine dust and 0.5 gin. 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 ce.
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
KMuO,. 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 per-
manganate with a mixture of 2 ce. of 95 per cent alecohol
and 25 ce. of water, and filter. The filtrate should be color-
less, and, after adding to it 2 ce. 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 cec.
of water, heat to 50 to 60° C., and filter. On overlaying
1 ce. of ferrous sulphate solution on a mixture of 2 ce. of the
clear colorless filtrate and 2 ce. 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 ce. 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 po-
tassiuin 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, Sérensen’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 ce. of concen-
trated sulphuric acid, heat to about 60°C. ,and run in the
potassium permanganate solution until a permanent red color
appears.

1 ce. of decinormal Na,C,0, = 0.003164 gm. of KMnO,,
log. 50024.

11

POTASSIUM PERMANGANATE, FREE FROM
SULPHATES

The preparation contains 99.7 to 100 per cent of KMnO,.

TESTS OF PURITY

Sulphates. — The solution of 3 gm. of potassium perman-
ganate in 150 cc. of water with 15 cc. of 95 per cent alcohol
(or a little hydrogen peroxide, 30 per cent), heated, if neces-
sary, until perfectly decolorized, should yield a filtrate which,
on the addition of 2 ce. 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)
KzSD(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 con-

trolled by qualitative tests and by titration with fifth normal hydrochlorie
acid.
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TEST OF PURITY

Quantitative Determination. - Dissolve 1 gn. of potas-
s stanvosulphate ina solntion ol 5 g, of sodinm bicar-
bomude and 5 g, of polassivm and sodimn tartrate in 100 e,
ol water, and titrate the elonr ignid with decinormal iodine,
nsing stareh gelution as the indieator.

L oceo ol deeinormnd 1 0.00M71 g, of K Sn(S0,),, log.
IR039,

POTASSIUM SULPHATE
ILSOL Mul, W, 174,38,

White, haed erystals, soluble in 10 parts of cold, and in
4 paets o boiling, waler, it nsoluble in aleohol. The
wpieous solution is neuteal to litimas paper.

TESTS OF PURITY

Chlorides, Heavy Metals (Fe, Cu), Calcium, and Magne-
siumi. 20 ee. portions of the 1:20 aqueons solution should
nel: be alfeeted by hydrogen salphide water, nor by amino-
nin oxulate, silver niteate, nnd sodinm phosphate solations,

Iron.  The solution of 1 gu. of potassimn saiphate in
20 ce. aof waler boiled with a fow drops of niteie neid should
renain coloress on the addition of potassinm sulphocynnate
solulion,

POTASSIUM SULPHIDE

Lenthasbrown or yellowish-green picees, which deliquesce
in st wir, dissolve 2 purts of water with butoa slight
resiviue, wnl alford alkaline, yellowish-green solntions,  On
ndding neetic acid to the agueons solution, hydrogen sulphide
gas 18 genernted i coplous (uantitics.

POTASSIUM SULPHIDE SOLUTION

The solubion containg 5 per cont of KN, and i intended
for nse In deternining nitrogen aceording to Kjeldahl.
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TEST OF PURITY

Nitrogen. — Mix 100 cc. of the potassium sulphide solution
in a distilling flask with 50 cc. of nitrogen-free sodium hy-
droxide solution (sp. gr. 1.3). Add 1 gm. of zinc dust, and
distil off about 50 ce., 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 neu-
tralized more than 0.2 cc. of the decinormal acid.

POTASSIUM SULPHOCYANATE

(PoTasstuM THIOCYANATE)
KSCN. Mol. Wt. 97.25.

Colorless, prismatic crystals, deliquescent in the air, and
easily soluble in water and in aleohol,

TESTS OF PURITY

Substances Insoluble in Alcohol. —1 gm. of potassium
sulphocyanate should completely dissolve in 10 ce. of boiling
absolute aleohol, 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 sulpho-
cyanate in 20 ce. 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 ce. of water should remain perfectly colorless on the
addition of 0.5 cc. of hydrochloric acid.
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POTASSIUM SULPHYDRATE

(Poransny Hynrosuenng)
YRS 10, Mol Wt 1a2.45.
Cadawless, delipeseent erystals® casily soluble in water and
) . L .
e nteatinl, "The solntion s strongly alknding to litmus paper.
Ou botlig, the squeans: selition i decomposed with the

evedulivn of hydvogen sulphide gas and the formation of
v Lysdroxide,
TEST OoF PURITY

Polysulphides.  The solution of 1 gni. of potassum sul-
phivedrate 20 eeo o waler should be eolorless and clear.
Ou neidntating the salation with hydeochlorie acid, ydrogen
sidpiede gas is geneented o copious quantities, and the fluid
eshilits w slight opalescent twrbidity, No separation  of
sulphuar shonld oeenss,

POTASSIUM TETRAOXALATE
ICHLC00 v 105ty 1 2110, Mal, W, 254.20.
Colorless, trichinie erystals, soluble 1 55 parts of water.
The avpuesns sulotion s neid to Hinns paper.
TEESTH O PURITY
The tests for ehidorides, sulplintes, and heavy metals are
to Ie mnde ax detadled ander Potassinm Oxalate, Neutral,
Quantitative Determination.
() Acidimelries Dissolve about 3.10 gm. of potassium
tetrnaxndnte in water nnd dilute to 500 ce.  Titrate
50 ce. ol this solution, while boiling, with fifth
pormal polassium hydroxide, using phenolphthalein
as e indientor.
* Wleetr vspomend tu the niv, the prepuration rapidly acquires a yellow

polor Ly tuking up oxygen with the furotion of polysulphides. It
whothl, tleeselioee, Tes proservenl i well-stoppered hottles,
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1 ce. of fifth normal KOH = 0.016947 gm. of KHC,0, +
H,C.0, + 2H,0, log. 22909.
®) 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, = 0.006355 gm. of KHC,0, +
H,C,0, + 2H,0, log. 80312.

POTASSIUM AND SODIUM TARTRATE

(ROCHELLE SALT; SEIGNETTE SALT)
KNaC,H.,0¢ + 4H.0. 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 ce.
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 potas-
sium and sodium tartrate in 10 ce. 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 ce. 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

(A Pyrocarane)
Gl Oy, Mul, WL 120,04,

White, sliuing needles or senles, inelting at 131° C. Pyro-
gadlol i solnble dn L7 purts of water, in 1 part of aleohol,
and in L2 parts of ether; it i dillienitly soluble in benzene,
chiorclarm, and enrlion disulphide.  The wqueons solution is
slightly neid to ltmus pagier,

TrsIS OF PURITY

Inorganic Matter. | guu of pyrogallol, on being heated,

shoubi valntilize nud lenve no weighable residue.

Gallic Acid. 2 g ol pyrogallol must. completely dissolve
in 5 ee.of ether (s gr. 0.72), and alford a cloar solution.

RESORCINOL

(R wsoucin)
Cal LU Mul, Wt 11004,

Colavless erystads, having a senreely pereeptible but peenl-
i ador, seluble Ta about T opuet of wader, or aleohol, casily
aolubile i ether and in glyearia, dilfienlidy solnble in chio-
roforin wd i earbon disuiphide. Resoreinol volatilizes on
heing headed, and melts al 110 to 111° G The agueous
solulion w neld to s paper.

1l OF PURITY

Non-volatile Matter. | g of vexorcinol, on being heated
and valatilized, should leave o weighable residue,

Diresorcin and Phenol. 1 g, of resoreinol shonld yield
w perleetly elear solution with 20 ee. of water; and the solu-
tiow on leing wirnied shendd not have a phenolie odor,

Free Acids (c.g.. Salicylic Acid). - On dissolving { gm. of
resoreinol in 10 ce. of aleohol, and adding U drop of lacnoid
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solution, a wine-red liquid is obtained, which, on the addition
of 1 drop of decinormal potassiuin 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 ce. of water (no tur-
bidity should occur after standing one hour — Bi), and pre-
cipitate 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
AgNO,;. 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 cc. 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 ce. of water, mix the solution with 20 cc. of absolute
alecohol, 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 ce.
of ammonia water. The liquid should remain clear and
colorless.

Substances not Precipitated by Hydrochloric Acid. — Dissolve
2 gm, of silver nitrate in 50 ce. 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 de-
tailed under Silver.

SILVER NITRITE
AgNO,. 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 ce. of nitric acid, heat the solution to boiling,
and add 3 ce. 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 KMnO, = 0.0076985 gm. of AgNO,,
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. —

(@) 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 ce. 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 ce.
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, Volumet.
Anal,, 9 ed., p. 270 (1904).
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SODIUM ACETATE
NaC.H:0, + 3H.O. 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 ce. of water
is alkaline to litmus paper; it should, however, not be red-
dened, 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 ce. 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 ce. of hydro-
chloric 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 ce. of normal HCl = 0.02305 gm. of Na, log. 36267.
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SODIUM BICARBONATE
NaHCOs. 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 allaline to litmus paper.

TESTS OF PURITY

Sulphates. — Dissolve 2 gm. of sodium bicarbonate in 30 cc.
of water, add 10 ge. 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 sodiuin bicarbonate in 15 ce.
of water and 25 cc. of hydrochioric 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 ce. of
hydrochloric acid and 25 ce. of water. The solution should
be perfectly clear.

Chlorides, Thiosulphates, and Arsenic. — On adding to the
solution of 1 gm. of sodiwn 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 ce. of nitric acid and 10 ce. of ammo-
nium molybdate solution. On heating to 30 to 40° C., no
yellow precipitate should formn within two hours.

Heavy Metals, —

(@) The solution of 3 gm. of sodium bicarbonate in 40 ce.
of water and 8 cc. of hydrochloric acid should
remain unchanged on the addition of hydrogen sul-
phide water; on adding to the liquid 5 ce. of amn-
monia water and a few drops of ammonium sulphide
solution, no precipitate should forin, nor should a
green or brown color develop.
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(b) The solution of 1 gm. of sodium bicarbonate in 15 ce.
of water and 2 ce. of hydrochloric acid should not
be reddened on the addition of potassium sulpho-
cyanate solution.

Potassium. — The yellow color imparted by sodium bicar-
bonate to the flamne, when observed through cobalt glass,
should have at most a transient violet tinge.

Monocarbonate (Neutral Sodium Carbonate), —

(@) 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 imme-
diately 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 ce. of normal hydrochloric acid.

(b) 1 gm. of the sodium bicarbonate dried over sulphuric
acid, and ignited, should leave a residue weighing
not more than 0.638 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 bicar-
bonate 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 sodiuin
bicarbonate with normal hydrochloric acid, using methyl
orange as the indicator, 11.9 cc. of the acid should be required.

1 cc. of normnal HCl = 0.08405 gm. of NaHCO,, log. 92454.
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SODIUM BISULPHATE

(SoptuM AcIiD SULPHATE)
NaHSO, + H:0. 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 bisul-
phate 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 potas-
sium hydroxide, using methyl orange as the indicator.

1 ce. of normal KOH = 0,13813 gm, of .NaHSO, + H,0,
log. 14029,

SODIUM BISULPHITE

(Soptum Acip SULPHITE)
NaHSO;. 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.



CHEMICAL REAGENTS 193

TESTS OF PURITY

Heavy Metals and Arsenic. — Completely evaporate a mix-
ture of 5 gm. of sodium bisulphite with 5 ce, of pure sulphuric
acid (sp. gr. 1.84) on the sand-bath, and dissolve the residue
in 20 cc. of water. 10 cec. 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 con-
stant shaking, until complete decoloration ensues.

1 ce. of decinormal I = 0.0052059 gm. of NaHSO,, log.
71649.

SODIUM BORATE, CRYSTALS

(Borax; SopiuM TETRABORATE; SopluM BIBORATE)
Na.B,O; + 10 H:O. 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 alecohol. 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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!
SODIUM BORATE
L
PESTS OF PURITY

Carbonates and Sulphates. "The svlulinn of T o af luans
in 20 ce. of waler should nol clfervesee au e addilivog of
hydroellorie acid, and showld ot I alfected Ly the sulbea
quent addition of bt ehlovide seintion.

Chlorides. -— Ou adding te 20 ceo aft Hue 1220 g
solution 3 ce. of niteie ackl, Tollowal by sitver niteale colu.
tion, at most a slight opadescent tirbiddity sl thevebape,

Quantitative Determination.®  Dissulve [ gov of Donaes in
50 ce. of water, add 1 deap ol methyl rwease solnlion, i
titvate with Lifth normal hydroehlorie avid,

1 ce. of fifth normal PG 00882206 any, of Nu b or,
101,00, log. 58235,

H
SODIUM BORATE, PUREST CRYSTALS
PESTS OF PURITY

Content of Water.t | g of beenx, v irnitionr, syl
yidd a residue weighiog 0.529 .,

Carbonates and Sulphates.  The solulivg v e, ol boens
in 20 ee. of water shoubd nat elfervesee v mlinge 1o o]
hydrochiorie acid, nar should it Iveame bl on the sandyae
quent addition of barinm ehilovile solulinn,

Chlorides. - -~ On adsling to 20 e, of e 12 mgavon
solution 3 e, of nitrie acitl, folluwed by sihver niteate colg
tion, no ehange should appear.

*Courewre vwthil of Selovarlz s given v Scon, Vedaunt Aol
9 ed., g D (10D,

T Busitlos this pebowbie Tovx covtidning 10 wnleenbe 0l o des o

erystalization, theee i aomtler Towax votdaining & wobsalies st woate
of crystullization, veystalliziug iv oetululra,
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Calcium. — The solution of 1 gm. of borax in 20 ce. 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 ce. of
hydrochloric acid, followed by potassium sulpho-
cyanate solution.

(b) 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 Na,B,0, (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 ce. of water, add 1 drop of methyl orange solution,
and titrate with fifth normal hydrochloric acid, At least
37.2 ce. of the acid should be necessary to produce the end-
point.

1 ce. of filth normal HCl = 0.02021 gm. of Na,B,0,, log.
30557.

* Compare methods given by Suttorr, Volumet, Anal., 9 ed., p. 94 (1904).
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SODIUM BORATE, PUREST, FUSED

(Borax Grass; ANHYDROUS BORAX)
Na,B,Or. 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 de-
seribed under Sodium Borate, Purest, Calcined.

SODIUM BROMATE
NaBrO;. 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 ce. of water, add 3 gm. of potassium
iodide and 5 ce. of hydrochloric acid, and titrate the liberated
iodine with decinormal sodium thiosulphate.

1 cc. of decinormal Na,S,0, = 0.002517 gm. of NaBrO,,
log. 40088.
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SODIUM CARBONATE

I

SODIUM CARBONATE, CRYSTALS
Na.CO; + 10H,0. Mol. Wt, 286.26.

Colorless, transparent crystals, efflorescent in the air, sol-
uble 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 alecohol. The crystallized sodium
carbonate contains 37 per cent of the anhydrous salt, Na,CO,.

TESTS OF PURITY

Substances Insoluble in Water. — 20 gm. of sodium car-
bonate should completely dissolve in 80 ce. 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 ce. of water, add to the solution 6 gm. of crystallized
barium chloride dissolved in 30 ce. 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 ce. of hydrochloric acid,
for a few minutes, and then adding barium chloridesolution,
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 ce. of nitric acid should not be
affected by silver nitrate solution,

Silicates. — Dissolve 20 gm. of crystallized sodium carbo-
nate 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 gmm. of sodium carbonate in 10 ce.
of dilute sulphuric acid, and overlay this liquid on 5 cec. of a
solution of 0.5 gm. of diphenylamine in 100 cc. of concen-
trated 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 gn. of sodium carbo-
nate in 50 ce. of nitric acid add 50 ce. of a solution of am-
monium 1nolybdate 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 carbo-
nate 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 ce. of water and 10 ce. of hydrochloric acid,
and add 5 ce. of ammonia water, followed by ammonium
oxalate solution. The liquid should remain perfectly clear,
and should show no change even on the addition of ammo-
nium phosphate solution and standing for several hours.

Heavy Metals. —

(a) The solution of 20 gm, of sodium carbonate in 50 ce.
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.

(b) A solution of 10 gm. of sodium carbonate in 25 cc. of
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water and 10 ce. 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 ce. 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 hydro-
chloric acid, using methyl orange as the indicator.

1 ce. of normal HCl = 0.14313 gm. of Na,CO; + 10H,0,
log. 15573.

II

SODIUM CARBONATE, DRIED

A white, dry powder, containing about 80 per cent of
Na,CO,.

TESTS OF PURITY

The tests to be made are those given under Sodium Carbo-
nate Crystals, But for each gram of the crystals use 0.45
gm, of the dried.

Quantitative Determination, — Dissolve 1 gm. of the so-
dium carbonate in 50 ce. of water, and titrate with normal
hydrochloric acid, using methyl orange as the indicator. At
least 15 ce. of normal acid should be required.

1 ce. of normal HCl = 0.05305 gm. of Na,CO,, log. 72469.
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Il

SODIUM CARBONATE, ANHYDROUS
Naat 0y Mul, Wi 106,10
A white powder, containing 99 ta 100 per cent of NpCO, %
TERTS 01 PURITY
The tests to be made are those given nnder Sadimg Cne-
bonate Crystals. But for ench g of erystats use 0,85 i,
of the anbydrons.
Quantitative Determination. - - Dissolve 1 gnn. 30 pe. of
water and titrnte with nornal hydroehlorie neid, using, nuahyl
orange as indicator. Al least 187 ce. ol the watand peid

should he requived.
1 ¢e. of normal HCL = 005305 goni. of NaC0),, log, T2,

SODIUM CHLORIDE
Nut'l, Mol Wt. 885,

1
SODIUM CHLORIDE

White, eubical crystals, or evystalline powder, sulnbde in
2.7 parts of water.  The ngueons salution is nenleal fae Hinne
paper.

TESTS OF PURITY

Sulphates. -— 3 g, of sodium ehilovide vield a pertistly
clear solution with 20 ce. ol water.  On o diluting thia sadn
tion with 80 ce. of waler, adding 1 e, o hyddrovhiborde neid,
heating to boiling, and then adding barinm eldorile sodntiog,
no precipitate of barinm sulphinte shoudd Torm within twelve
hours,

*Senlivin carlionnte, whicly is to be ised s o slatulued fn vobged pe
detersninntions, munt fimst. bo lumtel for thirty miotdes in w satad Latl,
or in it ar-ltl, 0t 270 to 300% (L (S Luuge, Al aiygew Chos
17, 231 (1%04); J. Chiore, Sac.. 86, 11, 280 (10(4) .)
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Alkaline Earths, and Heavy Metals. — The solution of 3 gm.
ol soddinun ehloride i 50 ce. of water, heated to boiling,
shuntd nat be wlfeeted by mnmonium oxalate solution; nor
by sadivw enrbonate solution; nor by simmonium sulphide
solution,

Magnesium.  [lissolve 3 g, of sodiumn chloride in 10 ce.
ul waler, nod wld 5 ce. of mnmonia water and ammonium
plivsphiate solution.  No precipitate should form within three
hrirs,

Todides.  On adding to 20 e, of the 1:20 aqueous solu-
tion ene drop ol farie chloride solution and some starch
sofntion, ne blue color shonld develop,

Potassium.  On adding platinie ehiloride solution and 3 ce.
al weohol (95 per eent) to e solution of 1 gm. of sodium
chltwide in 5 e of water, no precipitate should form within
Twu hanrs,

Iron.  The solution of 3 gri. of sodimn chloride in 20 ce.
of water bailed with a fow drops of niteie acid should not
acruire ared calor on the addition of potussium sulphocyanate
sudution,

Ammonium. Ihe solution of 3 g, of sodium chloride
in 20 ec. ol water should not be changed in appearance on
the mddition o Nessler's: reagent.,

Quuantitative Determination. - - Dissolve 0.2 gm. of sodium
eliueide 100 ee. of waler, add o few drops of potassium
chromule sohution, and titrate with decinormal silver nitrate
soolution il o perwanent red precipitate just begins to form.

I ee of decinormal AgNO, = 0.00585 g@n. of NaCl, log.
6710,

11
SODIUM CHLORIDE, FUSED

Colorless, transineent 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 Sopa; SobruM 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 sodimn 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 cec.
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. —

(@) 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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21000 indigo solution, a granule of sodium chloride,
‘lml then 10 ee. of concentrated sulphuric acid. The
blue calor of the mixture should not disappear
within tew minntes,

() Dissolve 25 @, ol sodinm hydroxide in 100 ce. of
water inoa distillation sk, and add 5 gm. of zine
dnstad § g ol iron by hydrogen.  Conneet the flask
with a condenser ami a U-tube receiver containing
310 8 ce. ol ilth norwal hydrochlorvie acid and 10 ce.
ol waler, allow to stand for several hours, and then
distit olf abont 25 ce. over a small flame.  Titrate
the distillate with lifth normn] potassium hydroxide,
using. wethyl omnge as the indicator. At most
0.2 ee. af the neid should have been required to
neutvalise the aunnonia.

Siliea.  Dissolve 5 gni of sodivm hydroxide in 25 ce. of
wider apd 25 ce. of hydroehiode acid in a platinun dish,
aned evipofule to deyuess on o water-bath,  Dry the residue
{or Linlt an howr on the sand-bath ab about 120° C,, and then
dismolve 3 iu 10 e, of hydrochiforie acid and 90 ce. of water.
Any insoluble residue should be filtered off, washed, and
weited, s weight should not exeeed 0.0005 g,

Alumina, Calcium, and Heavy Metals. — 5 gm. of sodium
tiyrdroxide shonld allord o clear and colorless solution with
(0 ec. of walor, To this solution add 30 ce. of acetic acid
tsp. g LOAD), Tollowed by 10 e, of nmmonia water. Then
dilute witht 55 ee. of water, and heab the liquid on the water-
buth until the odor of ammonia has disappeared.  Add 2 to
34 drops of anuuonin water, and allow to stand twelve hours.
Witlin this time, no procipitate, or only & very slight floc-
enlent precipitate, shonld form. In the lattorlcase the
procipitate is lilleved off and washed. It§ weight upon
ignition should nole exeeed 0.0005 gm. With the filtrate,
the Tfollowing tests nee made:
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To 50 ce. add a few cubie 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 ainmonium 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 ce. 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 ce. of acid should be used (3.18 per cent of Na,CO,).*

1 ce. of normal HCl = 0.04005 gm. of NaOH, log. 60260.

1 ce. of nornal HCl = 0.05305 gm. of Na,CO,, log. 72469.

II
SODIUM HYDROXIDE, PURIFIED BY ALCOHOL

White, very hygroscopic sticks or pieces, exhibiting a
crystalline fracture. Tlhe preparation contains 95 to 98 per
cent of NaOH.

TESTS OF PURITY

Sulphates. — Dissolve 3 gm. of sodium hydroxide in 50 ce.
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 em. diameter.

Chlorides. — The solution of 1 gm. of sodium hydroxide
in 20 ce. of water and 10 ce. 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 ce. of
water with 25 cc. of hydrochloric acid in a platinum dish,
and cevaporate 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 ce. of hydrochloric acid and 90 ce.
of water. Any insoluble residue is filtered off, washed, and
ignited. Its weight after ignition should not exceed 0.0025
gin,

Alumina, Calcium, and Heavy Metals. — 5 gm. of sodium
hydroxide should afford a clear and colorless solution with
20 ce. of water. Dilute the solution to 100 ce., and then add
30 ce. of acetic acid (sp. gr. 1.041) and 10 ce. of ammonia
water. At most a slight turbidity should develop within
five minutes, but no flocculent precipitate of aluminuin
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 de-
seribed under Sodium Hydroxide, From Sodium. The amount
of sodium carbonate present should not exceed 4 per cent.

111
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 soditm ehlovide, and then 10 ce. of eoncentrated sulplineie
acid,  The blue colve af the mixture shwmbl oot olesggquar
within ten wiunles.

Alumina, Calcium, and Heavy Metals. 2.5 pcon ol sandiam
hydroxide shonld alford a elear aud evlirbess sdntion with
10 ¢ of water,  Dilute the solution to 100 ee, aad ackd 13 ve,
of acetie acid (sp. g LD and 5 ceo ol msmian wiler,
AL most a slight taebidity shonkl develop within five ndnates,
but no floeks ol ahugiman hydroxide shoubl sepeeate, e
solution thus tested should nat twanediately Tue pendered
tarbid on the addition of aunentun oxadnte sodution; aund
ou ndding to it ammaniion sulphide solntion, 3t sheadd avoguine
ato most. a slight green colur,

Quantitative Determination and Determination of the So-
dium Carbonate Content. — 1rale n sdulivn o 1 g, af
sodivm hydroxide in 100 ce. of waler with nocied hivdye.
chlovie weid in the eald, using phenalphthaletn ws e i
calov, At denst 225 ceo ol nevmnd neid =honbd e vaquined
Lo disehacge the color, Now audd T deops of wmetbyl wrangae,
and titeste Brther undib the caoe ngain chauge 1o mal, Iy
this second Htration sl wost 0.5 co. ol the ack] shonbd b
neeessary (5.8 per cent ol Nay(0,) *

Lee, of normad T 0.04005 . of NaOdL, lige, 60260,

Uees of normd O 005305 g, ol NayCo,, b, 7224654

* Hegueding the enlealntion of thy ssdisger euebonmde, e e pnbee
wirdor Dotamsiaa Hydeaxile, Papest.,
y )



CHEMICAL REAGENTS 207

SODIUM HYROXIDE SOLUTIONS

(Cavsrie Sona Sovraons)

1
SODIUM HYDROXIDE, SOLUTION I—FREE FROM
NITROGEN

A crdurtess Tiquid ol spreeilie gowvity 13, and containing
abvatl 07 per cent of sodim hydvoxide, NaOIl.
TESTS OF PURITY
Nitrogen of Nitrates, Nitrites, Ammonia, etc.---The test for
silenyan B enyried oul by the distitlntion method as deseribed
winder Sadinm Hyadeoxide, Iévom Sodivm, Por this purpose

T e, 0 g} of sodunn hydroxide, solution 1, should be
[FINETY

H

SODIUM HYDROXIDE, SOLUTION II — FREE FROM
NITROGEN

A colipdess Tiquid of specilic geavity 13 and containing
ubont 27 per eent of sodinm hydroxide, NaOIL
PENTS arF PIURITY
Pl festa 1o e made are those given ander Sodium ITy-
denside, Prgilicd by Aleohol. But Tor ench gram of sodinm

hvdroside, porilied Dby aleohol, use 2.9 ceo (3.7 gm) of
soddinn hydroxide, solntion T, N-free.

1t
SODIUM HYDROXIDE, SOLUTION III. SP. GR. 1.168

A cenr, eolorless liquidd, of specilie geavity 1168 to 1.172,
and eontaining aboul. 15 per cout of soditm hydroxide, NaOIIL
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TESTS OF PURITY

The tests to be made are those given under Sodium Hy-
droxide, Purified by Alcohol. But for each gramm of sodium
hydroxide, purified by aleohol, use 5.6 cc. (6.5 gin.) of
sodium hydroxide, solution III.

SODIUM HYDROXIDE WITH LIME
(Sopa-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. — '

(@) On igniting soda-lime in a test-tube, it should develop
no vapors of ammonia (to be ascertained by moist-
ened litmus paper).

(b) Shake 50 gm. of finely powdered soda-lime with a mix-
ture of 5 gm. of zine 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 recetver containing 2 to 3 ce. of fifth normnal
hydrochloric acid, allow to stand for two to three
hours, and then distil off about 25 ce. over a sinall
flame. Now titrate the distillate with fifth normal
potassium hydroxide, using methyl orange as the
indicator. No more than 0.2 ce. of the acid should
have been reguired to neutralize the ammonia.
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II

SODIUM HYDROXIDE WITH LIME FROM ICELAND
SPAR

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 tur-
bidity on the addition of stiver 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 yellow precipitate
should form within two to three hours on standing at about
40° C.

Sulphur. — Thoroughly mix 5 gm, of finely powdered soda-
lime with 2 gm. of sodium nitrate, and ignite the mixture in
a silver crucible. Dissolve the melt in 50 cec. 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
NaNO;. Mol. Wt. 85.09.

Colorless, transparent, rhombohedric crystals, soluble in
1.2 parts of water and in 50 parts of alecohol. 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 fol-
lowed 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 ce. 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 ce. of
water should show no change on the addition of
hydrogen sulphide water.

(b) The solution of 3 gm. of sodium nitrate in 50 ce.
of water should not be changed in appearance by
the addition of ammonia water nor by adding
ammonium oxalate and ammonium sulphide solutions.

Iron. — 20 cc. of the 1:20 aqueous solution, acidulated
with 1 ce. of hydrochloric acid, should not be reddened on
the addition of potassium sulphocyanate solution.

Nitrites. — Dissolve 1 gin. of sodium nitrate in 20 cc. of
water, and add 1 cc. of dilute sulphuric acid and 1 ce. 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 solu-
tion add 3 or 4 drops of dilute sulphuric acid and zinc iodide-
starch solution. No immediate blue color should develop.

Potassium. —

(@) 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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(h) Dissolve 3 g of sodiwn nitrate with the aid of heat
in 6 eeaf water, nad 1o 3 ee. ol the filtoraed solution
whl 1 or 2 draps ol asolution af colmtt and godiun
nitrite inoneetie neid* The liguid should not be-
come Anrbid, nnd on standing two hours at about
5O Clono yellow predpitate should forn,

SODIUM NITRITE
NuNO.  Mul. Wt. 60.00.

I
SODIUM NITRITE

While, or vory slightly yellowish, tongh sticks, casily and
clearly sduble o water. The agueons solation s slightly
slicndime o Hinus paper. The preparation containg 98 to
D per @adl of NaNO,,

TENTS O PURITY

Chlorides.  'Tye solution of 1 gm, of sodium nibrite in
20 ces of wader should not aequive move than a slight opa-
beseent tuehidity on the addition of 5 ce. of nitric aeid and
sonpe slver uitrde solution,

Sulphates. 20 cc. of the 120 aqueous solntion, acidulated
wille 5 e, of nitrie nedd, shonld pot be rendered turbid on
the mbdition of bakun niteate salntion.

Potassium.  ‘I'he color imparted to the flune by sodinn
nitrite, when observed tirough cobalt gliss, should e pure
vilhawv, withoul vioked: or nl most only momentwily violeb.

Heavy Metals. - 20 ce. of he 1120 aqueous solubion should

* Phie nerd i wein] sedalinn of eadodt wind smlioen aitrite for testing for
polwssdinm sult in propueed as follows:

Pra salintinns of 10 g of erystullizod eabult weotuty in 21 cc. of wuter,
whl o sbibivg of 20 goe of pare smbinn pitrito v 40 to 50 ce of water

provinsly aviduluted with o littlo neoti aeid. Allow tho solitinn to
stuml twie howur wt aboat 80° 5, wad thou filter.
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show no change on the addition ul a few dyps ol noinonin
sulphide sohidion,

Quantitative Determination.  Dissudve 1 v, of <olinn
nitrite in water and dilule ta 100 e Mahe g wastine of
50 ee. of decinormal polassinm peroanganale daoenradely
measured) with 300 e, of waler aud e, ol hilnte salphuore
acid, waem Lo 0 or 50° C., el while vonctantly - hakaug,
allow the nitvite selution to run slewly tnto i1 anhl Hie vead
color disappenrs, Cave must be taken fowards Hue esd 1o
add the nitrite selution very slowly, Devanee the chaise
from red to colorless nlways veruires sotne Hwe, Nod o
than 17.6 e ol the sodium niteile solalion slhonbl De vegnive ],

1 oee. of decinormad WMoO,  O00G1S g, o NuNGy,
log. 53838,

I

SODIUM NITRITE, FREE FROM POTASSIUM
TESTR DI PURITY

Potassium. - T'o a sulution of J o of wevatadlizad volbult
acotate in 12 ceo of water wdd o seditivn of 1O gun of el
pitvite i 20 ceo ol wader previsusty aebdubiled witle 2 e of
dilited acctic neid,  Dilute the sohdivm with 28 of waler
and allow W to stand twendy-Cong s gl 40 to 300 0 N
yellow preeipitate shonld forn within this tine,

Other Tests. 'I'ln¢ olber firsts amml e quantilutive
determination  giver under Sodinn Nitdle Aol wlao b
made observing the conditions Hwre disriluad.

SODIUM NITROFERRICYANIDE
(Sonim Nerrooaa sty
Nul (CNIINOY 2 21O, Mid Wi oabs gy
Ruby-ved. transparent. evvstals, affovding o clenr solition
with 2.5 purts of waler; also solibde in aleadeol,
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TEST O DURITY

Sulphate.  The solulion of 1 gn of sodinmn nitroprusside
i G0 ev ol waler neidutated with 1 e, of hydvoehlorie neid
shendt vt be vendered taebid on wdding Iartam elloride
solud o,

SODIUM OXALATE
(Souxsen's Oxaramg)
Nud S0, Mal, Wt 134, 1.

A white erpstalline powder, soluble in 31 parts of cold,
nnd i 16 paets al beiling, waler,  Sodium oxalate which is
o b nsed i avidioieide and oxidinietrie delevininations as
a suedurd, s ehitained by precipitation with aleohol and
devingg at 2407 C0 "Phe preparadion contains 100 por cent of
Na 4,

TESTS o1 PURITY

Hygroscopic Moisture.* 10 g, of sodinin oxalate, when
driet]l in o water-deying oven Tor twenty-four bours, should
et lose oere thnn 0.000 gns, o weight.

Sodium Carbonate, Sodium Binoxalate. - Introduce into a
vopieal Jenn Hask about 2050 ec of water and 10 drops of
plusndpdd hiadeins satution (0.5 gus phienolphthalein dissolved
i 50 ce ol wleohol and 50 ¢ of water), and evaporate to
luatl IS0 ee. while passiug Inoa curcent of poee air, froe
frean carbon dioxide.  Allow to eool to the oxdinary tem-
pernlove, mbd 5 o, of sodin oxadate, shake carelully, and
maintain e errenl of wir. The oxaate slowly dissolves.
1 e solution is red, nol wore than 4 drops of decinonnal
achl sthoubd be mouirad Lo vender i6 eolorless, But if the
solutivm s colorles, 1 mst acquice o distinet red  color
or tne peddition of alo most 2 deops of decinornal sodinm
livdresidee,

# Pl timitn e tuken fratn the original pmpor by 8. P, L. Stronsen,
Zsehr, unul. Che., 48, 812 (100:3); J. Cliows. Svr., 84, 11, 084, 750 (1003).
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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 car-
bonate formed is dissolved in nitric acid, and the solution
filtered off from the carbon. On adding silver nitrate solu-
tion 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 oxa-
late 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 supersatu-
rated with hydrochloric acid as free from iron as possible,
It 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:

() 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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treated i the nnner deseribed, should impart to the sul-
pligeie aeid nal more than an exeeslingly faint brownish
Hiugne,

Quantitative Determination. - (0.4 to 0.5 gin. of the sodinm
wxadule dried o constant weight ot 100° G, i cantionsly
Leated v o coversd platinmm cerucible. In order to avoid
thwe erear due (o the sulphur in Hhoninating gus; the erucible
i Joebed i shert ol asbestos provided with a round hole, or
a Bergzelius alechol damp 38 used, The conversion ol the
axulale nto carbonate s completed in from fifteen to thivty
miles; any carbon present s then bawned off by wmore
strongrly lusating: (he erueible while hall coverad. When cold,
issolve the eanlends of the @nedbk mowater, and titrate in
tr eold with Kfth narnud hydrochlorie acid, using methyl
prange ux He dieator,

Uoee al Bfth nopmd HEL - 001341 @ of Na,C,0,, log.
[APE N

Lademtape 80 1 L, Shrepsen, Ztselies noul, Cliess,, 86, 630 (1807);
b Chote Soe . 74, 11,86 (1808). Zisehr, wnl, Clwa,, 42, 333 (1003);
JClwan S, 84, 117681 (1008). Ztwehr, wuul, Clwas,, 42, 812 (1003);
JoChear Soe, 84, 11, B8 750 (1003). Ztwebr, qnal, Chom,, 44, 156
Piise; 3 Chea, S, 88, 11, 435 (1005),

t0 Loage, Zisehr, wogew. Cheon, 17,230, 2060 (1004); J. Chow. Soc.,
80, 11, 480 (19D1),

SODIUM PEROXIDE
(RonitM SUPEROX1G)
Nudl.  Mul We 78,10,

A B, yellow powder, very cusily soluble in water with
{he eopivus evalution of oxygen and great clevation of tem-
pevature,  On ewitiously wdding sodinm peraxide (o a cooled,
ditnte wdueral acid, hydrogen peroxide mwsults, The prepa-
cadion ecoutning at feash 95 per conto of NayO,.



216 CHEMICAL KEACENTN

PESTS OF TFURITY

Sulphates. - - Add 5§ g of salin peraxide incsall qoag-
tities b time to o misture af 25 evo ol hydoeblorie aeid
and 100 e of water. The elear solntioe stienbl dhevidap o
precipitate with bacinm elitorile sobulion wr stasding twelye
hors,

Halogens. - Add 3 gu, of sodimn peraxide in vnall quan
Lities ab o time to o mixture of 20 ee, wf nilvie el ansd HHL e,
of wader. The elear liquid shanubd exhibil wt et o dighl
opaleseent. tarbidity on the nddition uf silver uitmte adution,

Phosphates.  Add 2.5 g of sudinm pevondle i aanall
(quantities at a e to a mixture of 20 pes of nilvie aeid
and 100 ee. of water.  Ou nuw wbding 25 veo ol 1 solationg of
ammonium molybdate in nitvie weid and Geatige Lo 3001,
4t° C., no yellow preeipitnte shoubd Toens willow twee b,

Nitrogen.  Mix | gui of sl puerndide with 13 pan,
o grape sngar, very cantinusly, o2 capuweiins wiehel vimeible,
Eileet the dellageation uf the mixtuee by viey pently henling
the botLom of the covered erneilde, When eabl, di-ontve Hae
residue 05 e, of waler, acidabude with 10 e of dilule syl
pliare neid, and overlny n few enldr coentimeters ol i
solation o 5 ce. ol diphenyluniwe solution cae Pigdunyd
amine).  No Dlue color should develop at the sontact o e
of the two liquids,

Heavy Metals. Oun enutiously adding 3 pon of welinm
peroxide to 100 ce. ol wider, o perfeetly vhear and nlieed
eolorless solndion sbouh] resudl,

A0 e, of this solutionaeilolnted with 10 ve, uf vdvoehborie
neid, should vot be alfectal By tvdroren sulphide water,

40 ee. o the alkidine solutivn shondd devebigi ue peenpitat e
on - the addition of o Tew deops of it sofplinde adn
ton, noy should the hoguid gepire o brawn e g erecn volor,
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wion o sasdini pevoxide s most sioply olfected by decom-
preeiiign i n Dange gas vohuneler® nsing cobadt nitrato s
a valalyzer mel wmewring the volime of oxygen evolved,

Batvrahios DG o ul sodinm peroxide i n weighing sk
inte e euler wanpaetinent of the deconposttion sk, and in
the iunwer plaee a wixture ol 15 ee, al ditute sulphide acid and
2oribdieps ol asahnaded selution of cabult nitrate.  On tilt-
dgr the Unsk T Giguid is allawed to mix with the sodium
peevashle, wherehy the decompesition of the fntber is elfectod.

Foevsal O al 00 Coamd 760 mm. - 0.006964 g, of NayQ,,
foar, SEOSH,

SODIUM PHOSPHATE
(Deseamrw Hymeeeky Pooseinaes!) SReoNpArY - Somuom
Pnoseiyee)
N O O Mol Wt, 3883,

Crdewdess, lenspavent erystals, ellloveseent. in dry adr, and
solublic i v partaal water, The sgueons solntion is alkaline
1o Wl pegaer,

TESTS OF FURITY
sarbuantes and Sulphates. 20 ce. of the T:20 ngneous
aoimtivgy shonb]l ol elfervesee o the addition of 1 ce. of
fow hoehibwde aeids nor should it exhibit any change on the
sutlvenuent anddithan of b eldoride solution, on standing
Hase fenars,

Chiorides,  The solution af T g, of sodinm phosphale
S e, o water, aeidudted with 2 e, of nitrie acid, shonld
show sl st 1 very slights opadeseent. tinbidity on the addi-
ey ol stiver nitende salution.

Nitrates. - To o solntion of 2 g af sodimn phosphate in
e, ol waler nadid 5 ce. of dilite sniphude neid, | drop of
- 1omy dedigne solution, & gennde of sodinne eldoride, and

* Lo, Chent Teeh, Untersuel, Math., 4wl 1, 158 (1v04),
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10 ce. 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 ce. 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 precipi-
tate should form, nor should a green color develop.

Arsenic, — Into the generating flask of a Marsh apparatns
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 tiune 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
Na,P.07 + 10 H:O. 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 aleohol. The aqueous solution is
alkaline to litmus paper.

TESTS OF PURITY

Phosphates. — The 1: 20 aqueous solution of sodium pyro-
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
Na SOy 10114 Mol Wt 322,32,
Colovless, effforesecnt. erystals, solutide in 3 parts of cold,

aml in O part ol hoiling, water, bat, insoluble in aleohol.
Thes negnenus sohitian is nentral to litimos paper.
TESTS OF URINTY

Substances Insoluble in Water. — 5 g, of sodimmn sulphate
rhaubt allord o elear solution with 50 e of water,

Chlerides, Heavy Metals, Calcium, and Magnesium. — 20 cc.
portivs of the 1220 aqueons solntion shonld not be affeeted
Ly Giyelergzen sulphide water, anunoninm oxalate, sitver ni-
trnle, aned sodiune phosphate solutions,

Iron. |y of sodinn sulphate dissolved in 20 ce. of
wiler and buileal with o fow drops of  nitric acid should
remain coaburdess un the addition of potassium sulphocyanate
sudulion,

Arsenic.  Introduce 20 gin. of arsenie-feee, moetallic zine
intu the genernting: flask of & Marsh apparatus, and start the
Lvdragen withe salphurie nedd (1:5). Dissolve 2 gin. of
sonlinun sulphabe 10020 ce, of water, introduce the solution in
sl peetions b o Hme nto the -Marsh apparatus, and
mudntain o slow streaw of gas for about half an hour. No
diposit ul aesenie: shonkd Iee visible in the reduction tube
within this tine,

SODIUM SULPHIDE
Nad 1 0lLO. Mol Wi, 240,20,

Cadorloss, transparent erystals, easily and clearly soluble
in water, The squeans soliution is alkaline o litmus paper,
The prepauntion eontnins ad least 97 per cont of Na,S + 9ILO.

ThETs OF DURITY
Ammonium Salts, - On dissolving 3 gm. of sodimm sul-
phiiile in 20 ec. of water, and heating with sodiun hydroxide
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solution, no vapors of ammonia should be evolved (to be
ascertained by moistened litmus paper).

Quantitative Determination ; Sulphites, and Thiosulphates. —

(a) Dissolve 1 gm. of sodium sulphide in water and dilute
to 100 cc. Allow 20 ce. of this solution to run into
a mixture of 20 ce. of decinormal iodine and 3 ce. of
hydrochloric acid which has been diluted with 100 ce.
of water. Titrate the excess of iodine with decinor-
mal sodium thiosulphate, using starch solution as
the indicator,

1 cc. of decinormal I = 0.012015 gm. of Na,S + 9H,0,

log. 07972.

(b) To 100 cc. of a solution of 1 gm. of sodium sulphide in
sufficient water to make 100 cc., add 2 gm. of crys-
tallized zine sulphate dissolved in 150 ce. of water;
shake vigorously, allow to stand half an hour, and
then filter. Titrate 50 cc. of the filtrate with deci-
normal iodine, using starch solution as the indicator.
Not more than 0.1 ce. of decinormal iodine should
be required.

SODIUM SULPHIDE SOLUTION

Sodium sulphide solution contains 5 per cent of Na,S and
is used for determination of nitrogen according to IKjeldalhl.
TEST OF PURITY

Nitrogen. — The test for nitrogen is to be carried out as
described under Potassiuin Sulphide Solution.
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SODIUM SULPHITE

1

SODIUM SULPHITE, CRYSTALS
MedOy  TILO. Mol WL 25247,

Culatess, pristndie erystals, eliloveseent in air, and casily
sedubdv e walve, The anueans solution is slkaline to litmus
Jurgner,

TESTS OF PURIPY

Heavy Metals and Arsenic.  The tests are carlnd ount ag
detatled] upder Sedinm Bisulphite,

Quentitutive Determination.  Dissolve T gm, of sodiwn
sulpdiite in Twdled waler and dilide to 100 ee,  Allow the
sulntion Leorun from o havette into oo mixtare of 30 e, of
devinurnmd dedine il 5 oee. of hydroehlovie aeid, with cou-
atanl agilativee, until complete decalorization oceurs,

e, of decinarmal T 00126136 gin. of NaSO, + 7110,
oy, TOONA,

I

SODIUM SULPHITE, DRIED

A while puawdder, eontaining 85 to 90 per cent of NnSO,.

Tl Leals mnd quuntiladive deteriination as given under
Sealino Sudpbite Crystals wre Lo be made,

1 ee, vl devinornd T 0.006308 g, of NSOy, log, 79989,

SODIUM THIOSULPHATE

(Noprem Hy rosunenres)
No M4, 1 G, Mol Wi 8.3,
Cobivless and olderless eeystads, peenmoent in the air at
ardinary tewporntures.  Nodiwm thiosulphade liguefies at
07 L in s vwn waler of crystadlization, 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 deci-
normal 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 ce. 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 zine 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 ce. of decinormal I = 0.02483 gm. of Na,S,0, + 5H,0,
log. 39498,

SODIUM TUNGSTATE

(SopruMm WOLFRAMATE)
Na;WO, + 2H;0. 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 ce. of nitric acid, and filter. The filtrate
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shenbl nequiny ub most n slight opaleseent turbidity within
ten tudiutes wlter wdding n few drops of silver nitrate solution.
Sulphates.  Dissulve I g of sodiwn tungstate in 25 ce.
af wader udd 5 e, of nitrie neid, hoil for ten to fiftoen winutes,
amd thew iter, 20 cc. ol the lilteate should ot imnediatoly
Pee rendived turbid an the additton of barium nitrate solution.,
Quantitative Determination.  Dissolve 1 gm. of sodium
Pangatate in 1) ce.of water, add 10 ee. of hydrochloric adid,
evaparate o the water-bathy Lo dryness, and heat the residue
fur hindt an hone at 120° G0 Treal the vesidoe with 20 ce. of
hydreehlorie add, and vepeat the entire operation three or
four tinees, Finally digest the residue with aammoninm nitrate
solution ta which o little nitrie neld has been added, filte,
wash the tungstie neid with dilate nitrie acid, dry, ignite,
and weigh Hue residue. The Ialter should weigh 0.6 g

SODIUM AND AMMONIUM PHOSPHATE
(Micnrocossie Savr)
NIENaIIPO, | o 411) Mol Wt 200,19,

Culorless, mianoelinie erystuds, soluble i 5 parts of water.
The aqueons solulion s alkaline to litmos paper.  Sodinn
and wimnoninm phosphade when fused on a platinum wire
shondd yiebl o clenr and colordess bewd.

TESTH OF PURPLY

The fests given umdee Sodimn Phosphate are to be made,
vibiserving the conditions there deseribed.

SODIUM AND POTASSIUM CARBONATE, FUSED,
ANHYDROUS

White slicks used for making carbon dioxide free from air,
accordiug to Rreussler.
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THYMOL
CoH3(CH3)(OH)(C:H7)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 1:1100 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 conver-
sion of the metal into a white powder is complete. Then
evaporate completely, stir the residue with 10 cc. of nitrie
acid and 50 cc. of water, and filter, To the filtrate add 1 ce.
of dilute sulphuric acid, and evaporate on the water-bath as
far as possible, and then take up the residue with 10 ce. of
water. No weighable insoluble residue should remain (Pb).
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ot

I nwvessary clilter and o the liltente add ammonian water to
alhalinge veaction, The Tiyuid should ot nequire o bine color
[ Now add amwpuinm sulpdide solution, and allow the
s hie Tecstamed fow i to Bve hours at about 500 ¢, Should
ahy preeipitate fora, ils weight alter ignition should not
exered 0002 an. (e, 7).,

TIN CHLORIDE

(Sranvous Coronine)
Sutde ¢ 21LO0 Mul, Wi, 225,03,

Coderelioss veyslals, casily nod completely soluble 1o aleohol,
awul e waler aeilulnted with hydvochlorie acid,  Stannous
ehbuaride solalivnm B deenoposed by mueh water, with the
sepaenlion ul o basie shvnmons ebloride,

TESTS OF PHIITY

Sulphates.  Dissalvee 1 g, of stanmons ehlovide in 5 ce.
ol dovdeeehbowie weld (speogre 110), and dilute with 50 ce,
ol waler. The selntivn should not be affecled by bartum
chloridde sadulivg,

Ammonium Compounds.  { healing | gin. of stannous
ellaithe with 10 ¢, of soditm hydroxide solition (sp. gv. 1.3),
neec vapuvs of amonin should b evolved (Lo he aseertained
Iiv sl Jilnous pogier).

- Earths, Alkalies, and Iron.  Dissolve 2 gm. of stannons
eldovidhe 1te 10 e of hydvoehlorie acid (sp. ge. 1.19), dilnte
the solnlion with 10 @ o water, mnd pass into the solntion
Ivedrogren salphisde g util all the tin has beea precipitaded.
Filter wll the precipitate, evaporate the liltrate, and ignite
e pesbiue: the weight of the ignited residue should not
exevrd (LOAT g, Ow heding the igatled vesidue with 1 ee.
al Liydvaehtorie neid, then diluting with 20 ce. of water, and
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-

adding potassium sidphoeyanate: salutig, nl st only 2
slight. ved color shonld develups,

Arsenic, — DBoil 2 gnn of shimnens vhdornhe wile B ees of
hydrochlorie neid (sp prc LD foe seveenl noante s Tl
Hquid shoubl vemain elene aied volirhs e e e,

Quantitative Determination.  Dissudvie (L7 ot linans
chloride in 2 ee. of hysleeelbrie avid ey e LTl dilate
the solution with 50 ce. of water, Then add 5 oy, of polas
sitnn and sodion taeteate, el salivne blemdwaale wail o
solution is alkuline o Btmns paper, Now Lilrabe wilhy
decinorud indine, usings staveh sodulicns asahe i lheatia

I ee. ol deeimormal -« OUTEXNG g ol St - GHLO,

log, 05204,

TIN CHLORIDE SOLUTION
(Sransnts Ciaange Sore e
A slightly yellow, very yetraviive tipud, Hae speetfie pravily
of which shondd nel be dess thnn T 10w alblaguad by
slivring 5 parts of stanmens chbovicdhe with T ogent of bl
chloric: acid, nnd e saturntingg the eistiure with iy
hydrochiovie aeid gus,

TESTS O PURilTy
Substances Precipitated by Alcohol.  On tuisinge »Innnos
ehlovides solution with 10 Hines il vodanne sd S e v
ndeohol, no tarbidity sthwndd (usane v atnwlive e cnve houe,
Sulphuric Acid. 5 vee, ol slanuons chidotihe wditwn o
Tuted with 50 ce, of water dadd not L relened tubid on
the: mldition of Lurivrn phloride sdntion,
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URANIUM ACETATE, FREE FROM SODIUM
(Unanvi, Acirars)
FOJCAL0: 1 210, Muh, Wi, 42158,
A yeliow, erysdudline pawder, casily soluble in water.  As
the preparativn nearly always containg some busie salt, a
clear sedulion is oldained anly ou wlding o little acetic acid.

TEITS OF PURITY

Sulphates. Pl solution of 1 g, of wranimn acetate in
20 er, ol waler nnd 2 to 3 e, of dilute acetic acid should not
Tue alleeted by barium ehloride solution.

Sodium.  Dissolve H g, of uwraniam neetate in 200 ce.
of wrler, wilh the gitd of 10 e, of dilute ncetic neid.  Add to
the budling salulion an exeess of anmonin waler, filter, and
wvnpewate the lillmde to deyness. Tgnite the vesidne, dissolve
1 water, and then titrnde with nonual hydrochlorie acid,
using methyl arnnge s e indientor,  Nob imore than 0.1 ce.
ol el hydroehlorie aeid shiould be eeguired to produce
Hies pend cndoy,

Barths,  The solulion of 1 g, of vranimn acetate in
20 ev, of wiler sl 2 1o 3 e of dilule acelio acdd should
renin clear on adding snononin. waler and  anmunonium
enrbovale solntion in exeess,

Uranous Salt.  "The solution of 1 gm. of waniimn acctate
i 20 cooof water and 1 ee. of dilute sulpinrie acid should
b cudored med an the ahilition ol 0.1 to 0.2 ¢e. of decinonnal
polassinn pernmngaaate,

Foreign Metals.

(1) On lieating to boiling a solation of 5 gm. of uranium
acetnbi in 100 ce. of witer and § o, of hydrochlorie
acid, no change shonld appear on passing into the
solution hydrogen sulphide gas.

(» On wlding to the hiquid obtained under the test for



CHEMICAL REAGENTS

8
[\
03]

earths, 2 or 3 drops of ammonium su'phide solution,
no dark-brown color should develop, nor should a
precipitate form.

URANIUM NITRATE

(UrANYL NITRATE)
UO:(NOs): + 6H.0. Mol. Wt. 502.67.

Yellow crystals, having a greenish luster by reflected light,
and efflorescing superficially in dry air. Uraniumn nitrate is
easily soluble in water, alcoliol, 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 gm. of uranium nitrate,
treating the residue with 20 cc. of water, filtering, and evap-
orating the filtrate, no weighable residuc should remain.

Earths. — The solution of 1 gm. of uranium nitrate in
20 ce. of water should remain clear on the addition of annnonia
water and-ammonium carbonate solution in excoss.

Uranous Salt. — The solution of 1 gm. of uranium nitrate
in 20 ce. of water and 1 ce. 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.

(b) On heating to boiling a solution of 5 gm. of uranium
nitrate in 100 cc. of water and 5 cc. of hydrochloric
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sl un change shanld appear on passing hydrogen
sl plidede yas fulo the solution.

WATER DISTILLED
LD, Maol. W 1801
Diatiltedh water ousl e nentrad o likmog paper.

TESTR O PURITY

Ammonia and Ammonium Compounds. - 50 ce. of the
water shuaild sww ne ciange on the addition of 10 to 15
e ol Newasher's vengent.,

Chlorides. 10D ce, of the waler should show no change
s el n Tew drops al pitrie neid folowad by silver nitrate
molnlioe,

Sulphates. O owldding 0.25 ce. of hydrochlorie acid and
cotve Leaing vhdiede salution to 100 «c. of water, no precipi-
Inle ol b sulphate should forme on standing twelve
tore,

Nitrutes.  Inteoduce 5 ce. of diphenylanine solution (see
Dipdeenylunin<d inte o test tube, and overlay it with 10 ce.
of watier, No ldie eolor should Torm at the contact-surfaces
ol Hie Twe li«llliliN.

Noun-volutile Matter, 100 ¢e. ol the water evaporated on
Hee water bty should lenve no weighnhile resitue,

Henvy Metals and Calcium, - 100 ce. of the waler shondd
show no vhoayre with hydrogen sulphide water, wmmonia
waler, anraneniv sulphide, and mmnoninm oxalate solutions.

Substances Oxidizable by Permanganate (Organic Matter,
Nitrites, eteo.  thal to boiling 100 ce, of the water with
e al 18 e cent salphinvie aeid, add 1 dvop ol potussinm
prertuspannde sdution (1210003, and madntain the boiling
fov e spimtes, The Tiyuid shionld not be deeolorised.
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XYLIDINE
CoH3(CH3)o(NH.). 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. — 10 ce. of
xylidine should afford a perfectly clear solution with a mix-
ture of 10 ce. 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.

I

ZINC, FREE FROM ARSENIC, SULPHUR, PHOS-
PHORUS, AND IRON

This grade of zine 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 zine 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 distinet pink
color. Should more of the permanganate solution be required,
the dilute sulphuric acid (15 ce. of sulphuric acid and 60 ce.
of water) should be titrated for the purpose of control, without
zine, using the same solution of decinormal potassium
permanganate.

Compounds of Sulphur, Phosphorus, etc. — Into a narrow
test-tube introduce 1 gm. of zine together with 5 to 10 ce. 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 care-
fully 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 zine 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.



R CHEMNICAL BEWGENTS

Matter Oxidizable by UPermanpanate. Dicolve 110 g, of
Zine i aowixiure of B e, of witer sl Loves o paise eon -
ceuteated sidplmeie ackl g ook poaselel swath a b
vilve,  The sulntivn shontd vontain enly 0 veey - Bt
ity of undissalvied blaek tloek X e o 2 e
dissolved, gl o the sednGog, deop Loy dvop, senmal fortaccmim
permmognide,  Nut gnere g D e shwondd e vengoiped
to produce a distinel pish eolur,

This grade of zine fn peder jorn shonbd, i aebdition 1o
the above, Do tesGal as follows:

Clhilgrides.  Dimadve & et od the sltne 1 2 tuisbie of
A0 e, of nitrie acid sad 00 e ol waters T ot
shiould ot show more than g slight opebeevar irbadiny on
the addition of Stver niteite sadita,

11
ZINC, FREE TIROM ARSENIC
This zive i wsed o the Yodbwes D Groaalated, thel
stieks, thin stieks,
TIST o 149111y

Arsenic.  lnlraduve M1 yan, of zne fute Hee reetied g
Hask ol a Marsh appuuntoe, awl ot the hadnaen sl
avsenic-vee, dilude sulphurie actd oF 500 taiutainios the 1o
ol gzas nndil the wetal = alnee U ennpbade e olved AL
the el ol the veaetivn, nodepreit ol arenwe sonb tae v bl
within the reduetion tube,

v
ZINC DUST

A lne, gray powder, eontaining alwat 1 Jur evenl e
wnetdlie zne,
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TESTS OF PURITY

Nitrogen (from Nitrates and Ammonia). — Dissolve 10 gm.
of zine dust in a mixture of 20 cc. of sulphuric acid (sp. gr.
1.84) and 200 cc. of water. Add to the solution 100 cec.
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
zinec 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
ce. of sodium hydroxide solution (potassium iodate solution:
15.25 gm. KIO; to 300 cc. H,O; sodium hydroxide solution:
300 gm. NaOH to 1000 cc. H,0). Now shake the contents
of the flask vigorously for five minutes; transfer, without
filtering, to a graduated flask of 1000 ce. capacity; fill up to
the mark and mix, Of this solution transfer 100 ce. into an
iodine distillation apparatus. Add 50 ce. of dilute sulphurice
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 ce. of decinormal Na,S,0, = 0.01635 gm. of Zn, log. 21352,

*15 Zn + 30 NaOH = 15 Zn(ONa), + 15 H,.

5KIO; + 15 H, = 5KI 4 15H,0.
KIO, + 5KI + 3 H,80, = 3 K,S0, 4+ 3 H,0 + 6L
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ZINC CHLORIDE
Zntle,  Mul, Wt. 1363,

A dry, white powder, ddiqueseent iv the air. and ewily
soluble in water and i aleohol. 'The agueous sohtion s
acid to litmus pajer.

PES OF PURITY

Solubility (Basic Zinc Chloride).  The selntion al | g,
of #ine chloride in 1 ¢e. of waler should be elenr, ar al mas
only slightly turbid; any turbidity eaused in the sulutivn by
the addition of 3 ee. of aleohol should disappienr on the
addition of 1 drop of hydroebloric neid,

Sulphates. — 10 cc. of the 1: 10 aqueans salition nesdnlated
with & fow drops of hydrachlovie acid should notl be rembared
turbid by barium chloride solution,

Foreign Metals and Alkalies,

(@ The solution of 1 g, of zne chivride in 10 ee of
water acidulated with 1 oeeo ol bydeeehbaie  neird
should  appear unchapged after the addition of
hydrogen sulphide wader,

®) 1 gm. of gine ehlovide shonld alfornd w char sdution
with 10 ee. of wader md 1O ee. of atanmmin waler,
On adding hydrogen sulphide waler to the solution,
a pure white precipitate shonbl form, On Lllering,
evaporating the lfteate to devuess, sud igniting, no
weighable residue should reminin,

ZINC IODIDE STARCH SOLUTION

A colorless, clear, or only slightly opalescent liquid, Tt
doteriorates with age, acquiring a blue color,

TESTS 01 SENSPETVEN Fss

A mixture of 1 ce. of zine fodide=sbarel solutiun nnd 20 ce.



CUHEMICAL REAGENTS 235

ul witer shonld aequire an intense blus color on adding
Ladrop ol decinormad iodine solution,

Zine icdide-slareh solution  diluted with 50 volumes of
wider should nol. acquire - biue color on the addition of
dilute sulplarie acid,

ZINC OXIDE
Zut), Mol Wt. 814,

A while, amorphous powder, having a faint yellowish
tuge,  Zine oxide i insoluble in water, but is soluble in
dilite aeetie actd and in mineeal acdds,

TESTS O DURITY

Arsenic. A mixture of [ gm. of zine oxide and 3 ce. of
stanneus ehlovide sotation should not nequire a darker color
on standing oue hour,

Sulphates and Chlorides.  On shaking 2 gi. of zine oxide
with 20 e, of water and fillering, the acidulated filtrate
shonld shiow no venetion on the addition of barimn nitrate
solulion, and should nequire at most o slight. opaleseent
Barebidity on the addition of silver nitrate solution,

Carbonates, Calcium, Magnesium, and Foreign Heavy
Metals. | g, of zine oxide should dissolve emmpletely in
1O e, ol dilute neetie acid without effirvescence. On adding
Lo this solalion 200 e of aamnonin water, a clear colorless
liguid should result. whieh should not show a change on the
addition of wmoninm oxalate and sodiwn phosphate solu-
tions, and which shauld give o pure white precipitate with
lvedrogen suiphide gas,

Foreign Bodies which Reduce Permanganate when Zinc
Oxide is Dissolved in Dilute Sulphuric Acid. — Very carefully
tritarde 3 gm, of zine oxide in a mortar with 20 ce. of water
contnining i solation 0.2 gui, of pure ferric alum free fromn
ferrous sadt. Then add to the mixture 25 ce. of diluted
sulplneie neid, and effeet 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 distinet pink color to the solution.

ZINC SULPHATE
ZnS0, + 7H.0. Mol. Wt. 287.57.

Colorless crystals, slowly efflorescent in dry air, soluble in
0.6 part of water, and insoluble in aleohol. 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 gm. of zine 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.

Ammonjum Compounds. — On heating 1 gin. of zine sul-
phate 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 ce. of water,
should not redden blue litmus paper.

Arsenic. — Introduce 20 gm. of arsenic-free, metallic zine
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ito the generating Hask of o Marsh apparatus, and start the
hydrogew with dilnte (1:5) sulphuric acid. Dissolve 2 gm.
al gine sulphnde in 20 ce. of water, introduce the solution in
sundl quantities at n time into the Marsh apparatus, and
mmindnin o slow strean of gy for about half an hour, At
the ond ol this peviod no deposit of arsenie should be visible
within the reduetion tube.
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INTERNATIONAL ATOMIC WEIGHTS, 1906

Aluminum. .|Al | 27.1 |[Hydrogen 1 | 1.008Rubidium..Rb| 85.5
Antimony ...|Sb [120.2 {Indium....... In |115 Ruthenium|Ru (101.7
Argon ...... A | 39.9 [fodine ....... I 1126.97 Samarium .Sm(150.3
Arsenic .....[As| 75.0 ridium ...... Ir {193.0 (Scandiuni .[Se | 44.1
Barium ....|[Ba{1374 fIron ......... Fe | 55.9 iBelenium..[Se | 79.2
Bismuth ...|Bi {208.5 Krypton ..... Kr| 81.8 (Silicon.....|3i | 28.4
Boron .. ...B 11 {[Lanthanum ...|La [138.9 [Silver . |Ag |107.93
Bromine ...[Br| 79.96|Lead......... Pb|206.9 {Sodium-,..|[Na| 23.05
Cadmium .. .|Cd {112.4 ||Lithium ...... Li} 7.03 [Strontium.Sr | 87.6
Caesium .....|Cs |132.9 Magnesmm .|Mg| 24.36 |Sulphur...|8 | 32.06
Calcium ... .|Ca| 40.1 [Manganese....[Mn| 55.0 [Tantalum .|Ta {183
Carbon ....[C | 12.0 [Mercury...... Hg|200.0 elluriun: . [Te [127.6
Cerium ....|Ce [140.25[Molybdenum. .|Mo| 96.0 [Terbium ..|Th [160
Chlorine ...[Cl | 35.45[Neodymium...|Nd|143.6 [Thallium..|Tl |204.1
Chromium. .[Cr | 52.1 [[Neon ........ Ne| 20 horium . . |Th [232.5
Cobalt .....|Co| 59.0 |INickel ....... Ni | 58.7 hulium . . {Tni{171
Columbium .|Cb| 94 |INitrogen ..... N | 14.04 [Tin....... Sn [119.0
Copper .|Cu| 63.6 |[Osmium...... Os; 191 itanjum .|Ti (48.1
Erbium ....[Erj 166 [Oxygen....... O | 16.00 {Tungsten .|W (184
Fluorine....|F 19 |[Palladium ....|Pd{106.5 {Uranium...|l! [238.5
Gadolinium .[Gd| 156 ||Phosphorus....|P | 31.0 |Vanadium.V | 51.2
Gallium . ...|Ga( 70 ([Platinum .[Pt [194.8 |Xenon....{Xe|128
Germanium..|Ge | 72.5 |[Potassium . ...|K | 39.15 [[Ytterbium.|YDh|[173.0
Glucinum .. .|G1 [ 9.1 Praseodymlum Pr [140.5 |Yttrium ..|Yt ] 89.0
Gold........|Au 197 2 ([Radium . .. ... Rdl 225 |[Zine...... Zn | 5.4
Helium. . ... He Rhodiunt Rh!103.0 |Zirconiutu .|Zr | 90.6
1 CC. OF NORMAL HYDROCHLORIC ACID IS THE EQUIVALENT OF :
Grasn. Log.
Ammonia Water NHz ........... ..o, 0.01706 | 23198
Barium Hydroxide Ba(OH)s+8H.O ................. 0.15777 | 19802
Calcium Hydroxide Ca(OH)o..ccovvvniiiiiiiiins.o. 0.03705 | 56879
Potassium Bicarbonate KHCO;...............ooveae. 0.10015 | 00065
Potassium Carbonate K:COs ......ooooouiiiiinoot. 0.06915 | 83979
Potassium Hydroxide KOH .................0......... 0.5615 74935
Sodium Bicarbonate NaHCO;...............ovvivinnn. 0.08405 | 92454
Sodium Borate, Anhydrous* Na.B,O7 ................ 0.10105 | 00453
Sodium Borate, Cryst.* Na,B,O,+10 H.O..... e 0.19113 | 28132
Sodium Carbonate, Anhydrous Na;CO;z ............. 0.05305 | 72469
Sodium Carbonate, Cryst. Na.CO;+10 H:O ......... 0.14313 | 15573
Sodium Hydroxide NaOH ......................... 0.04005 | 60260

* Indicator: Methyl Orange.



CHEMICAL REAGENTS

239

1 CC. OF DECINORMAL POTASSIUM PERMANGANATE SOLUTION IS THE

EQUIVALENT OF:

Gram. Log.
Acid Oxalie, Anhydrous HoCoOu. . .0 vvvnnneon. ... 0.0045008( 65329
Acid Oxalic, Cryst. HLC:O4+2H,0. .. .... ......10.0063024] 79951
Ammonium Oxalate (NH,).C:0, + H:O . 0.007108 | 85175
Hydrogen Peroxide HoOu. ... vvnviniun. Lt 0.0017008) 23065
Indigotin (Indigo Blue) Ci/H1eN2Oz o o.vvvvvnnnnt. 0.007415 | 87011
Iron Fe ... o i i e 0.00559 74741
Iron Sulphate, Ferrous FeSO4+7H.0............. 0.027807 | 44415
Iron and Ammonium Sulphate FeSO4«(NH,).S0, +
GHaO .. e 0.039226 | 59358
Potassium Nitrite KNOz . .......cooiiiinnenn... 0.0042595; 62936
Potassium Oxalate, Neutral K.C.O, + HO ......... 0.0092158| 96453
Potassium Tetraoxalate KHC.0, + H.C.O, + 2 H.O. .|0.006355 | 80312
Silver Nitrite AgNOa . ... v, 0.0076985| 88640
Sodium Nitrite NaNOQ.. ...................... ... 0.0034545| 53838
Sodium Oxalate Na:CeOs . ..o, 0.006705 | 82640

1 CC. OF NORMAL POTASSIUM HYDROXIDE SOLUTION 1S THE

EQUIVALENT OF:

Gram. Log.
Acid Acetic HC.HsOz ..o oeoiiiiiiiaiaienne, 0.06003 | 77837
Acid Acetic Anhydride (CH3-CO)MO. ..o on st *0.051024| 70777
Acid Citrie CoHngr FHO oo ©..1 0.07002 | 84522
Acid Hydriodie HL . .............o. oo aiaii, 0.12797 | 10710
Acid Hydrobromic HBr ............... ... ..... 0.08096 | 90827
Acid Hydrochloric HCL .. ........ ... ... ..., 0.036458) 56179
Acid Hydrofluoric HF ,................coviint. 0.020 30103
Acid Nitric HNOg. .. oovv v +.] 0.06304 | 79962
Acid Oxalie, Cryst. H.C.O4 + 2 H.O ..| 0.063024| 79950
Acid Oxalie, SllR;limed HCOs oo 0.045008| 65329
Acid Phosphoric*HzPOs . ..o.oocui ool 0.00802 | 99131
Acid Phosphorict HsPOy . ...t 0.04901 | 69028
Acid Suceinic CHoOQu oo vov oo 0.05902 | 77100
Acid Sulphuric HeSOy ...vuvini i 0.049038| 69053 -
Acid Sulphuric Anhydride SOz........... ...t 0.04003 | 60239
Acid Tartaric CaFleOe. . oo oot iin oy 0.07502 | 87518
Hydroxylamine Hydrochloride + NH.OH-HCL. ..... 0.06952 | 84211
Potassium Bisulphate KHSO, ................. ... 0.13621 13421
Sodium Bisulphate NaHSO4. . .......oviiun .--] 013813 | 14029

* Indicator : Methyl Orange. 1 Indieator : Phenolphthalein.
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1 CC. OF DECINORMAL SODIUM THIOSULPHATE SOLUTION IS °1 ¥ i

EQUIVALENT OF :

Gram.
AcidTodie HIO; ..o 0.002933
Acid Todic Anhydride I.Os ..........coovvivione. 0.0027828
Barium Peroxide BaO: ............. ... .nn 0.00847
Bromine Br....................0..... [, 0.007990
Chlorine Cl. ... ... ... . i, 0.00354:5
Chromium Trioxide CrQs. ........................ 0.003336
Hydrogen Peroxide HoOz...............oviial., 0.0017008
Jodine I ... oo i e 0.012697
Tron Fe..oooouiii i i 0.00559
Potassium Biniodate KIO;.HIOz. .. ............... 0.00325082
Potassium Bromate KBrQ;. ...................... 0.002785 14}
Potassium Chromate K. CrO,. .................... 0.00648
Potassium Dichromate KoCro:O7 ......cvvvvvvinnn, 0.0049083
Potassium Jodate KIO; .......................... 0.0035680
Sodium Bromate NaBrOz ........................ 0.002517

1 CC. OF DECINORMAL IODINE SOLUTION IS THE EQUIVALEN'{"
Gram.
Acid Arsenous As:Os. ... .. i, 0.00495
Acid Sulphurous 80z ... 0.003203
Iron Sulphide FeS.................c.oooiinia., 0.004398
Potassium Bisulphite KHSOs..................... 0.0060105
Sodium Bisulphite NaHSO; ..................... «10.00520)59
Sodium Sulphlde NaS+9H0..........oio.. 0.0120152
Sodium Sulphite, Cryst. Na,SO; + 7H.0 ........... 0.01261;36
Sodium Su phlte I\ijdrous NagSOa ............. 0.006308
Sodium Thiosulphate N80 + 5H:0 .. ........... 0.02483
Stannous Chlonde SnCL+2H0............o. oL, 0.0112960
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THE EQUIVALENT OF:

Grain,
Sl Bomto Cryst® NagliOp o 1010, ... ... 0.038226
Budbnmn Boewte, Aubylroms N3O Lol 0.02021
Selingn Oxalute (alter ignition) NogGOa v n s ... 10,01341

pr——

H8235
30557
12743

* Indicater : Mothyl Orunge.

P Oee 0F FIFM-NORMAL POTASSIUM HYDROXIDE SOLUTION 1S THE

EQUIVALENT O}
Gram. Log.
Avul Oxulie, Cryst, 1LCO 4 2HLO ..., NP (.012606 10055
Arul ()xuliv: mﬁ‘ Irous ILAY L ooL 0.009001 | 95432
Potausiion Binioduto * KIORIIO, . ().078018 | 89219
Lolassivin Tecrnuxninte *KICO, 4 11C0+2H,0..10.016947 | 22909

e

* Inclicator: l’héi;biphthaloin.



INDEX

Acetone, 1.

Acetic Acid, 2, 3, 4, 5.
Anhydride, 5.

Acid Acetic, 2, 3, 4, 5.

Acid Hydrochloric Sp. Gr. 1.19, 12.
Hydrofluorie, 15.
Hydrosilicofluorie, 16.

Todie, 17.

Anhydride, 5.
Diluted, 30 per cent, 4.
Glacial, 96 per cent, 3.
36 per cent, 4.
90 per cent, 4.
994 per cent, 2.
Alphanaphthylaminesulphonie,
20.
Arsenous, 65.
Arsenous Aunhydride, 65.
Boric Anhydride, 5.
Fused, 5.
Carminie, 6.
Chlorplatinic, 149.
Chromic Anhydride, 92.
Citrie, 7.
Fluosilicie, 16.
Gallie, 8.
Hydriodie, 9, 10.

Sp. Gr. 1.5, 9.

Sp. Gr. 1.7, 10.
Hydrobromie, 10.
Hydrochlorie, 12, 14, 15. See

Preliminary
Note.
Concentrated,
12,
Diluted, 14.
Fuming, 12.
Sp. Gr. r.050, 15.
Sp. Gr. 1.124, 14.
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Anhydride, 18.
Molybdie, 18.
Anhydride, 18.
100 per cent, 18.
Naphthionie, 20.
Naphthylaminesulphonic, 20.
Nitrie, 20, 21, 22. See Pre-
liminary 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.
Perchlorie, 25.
Phosphomolybdic, 26.
Phosphoric, 26, 28, 29.
Anhydride, 29.
Sp. Gr. 1.12, 28,
Sp. Gr. 1.057, 29.
Sp. Gr. 17, 26.
Glacial, 29.
Ortho, 26, 28, 29,
Meta, 29.

Phosphotungstie, 30.

Picric, 31.

Picronitrie, 31.

Pyrogallie, 185.

Rosolie, 32.
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Acid Silicofluorie, 16.
Suceinie, 33.
Sulphanilie, 34.
Sulphurie, 34, 36, 37.

Anhydride, 37.

Concentrated, 34.
Diluted, 16 per cent,

36.
Fuming, 38, 39.

Fuming, Free from

Nitrogen, 38.

Fuming, with Phos-
phoric Anhydride,

41.
Sp. Gr. 1.84, 34.
with Phosphoric
Anhydride, 40.

INDEX

Ammonium Acetate, 53.
Carbonate, 53.
Chloride, 54.

Citrate Solution, 55.

Dithiocarbonate Solution, 56.

Fluoride, 506.
Molybdate, 57.
Nitrate, 58.
Oxalate, 59.
Phosphate, 59.
Sulphate, 61.
Sulphide Solution, 62.
Sulphocyanate, 61.
Sulphydrate Solution, 62.
Thioacetate Solution, 63.
Thiocyanate, 61.

Amyl Aleohol, 47.

for Gerber’s Fat De-
termination, 47.

10 per cent, 37.
Sulphurous, 41.

Cubes for Gener- | Aniline, 63.

ating, 42,
Tannie, 42.
Tartarie, 43.
Thioacetic, 44.
Alcohol, 44, 46.
Absolute, 44.
85 per cent, 46.
95 per cent, 46.

Amyl, for Gerber’s Fat De-

termination, 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-Cuprie Chloride, 99.
Ammonio-Ferric Alum, 122.

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 Prelimi-

nary 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, Basie, 74.
Subnitrate, 74.
Blood Charcoal, 89.
Borax, 193, 194, 195, 196.
Anhydrous, 196.
Glass, 196.
Borie Anhydride, 5.
Boron Trioxide, 5.
Bromine, 76.
Water, 77.
Brucine, 77.

Cadmium and Potassium Iodide, 78.
Borotungstate Solution,
78.

Calecium Biphosphate, 85.
Carbonate Precipituted, 79,
Chloride, Crystals, 80.

Dry Cranulated, 81.
IFused, 82.
Hydroxide, 82.
Solution, 131.
Oxide, from Iceland Spar, 82.
Marble, 83.
Phosphatoe, Acid, 85.
Dibwusic, 84.
Monolusic, 85. .
Prinary, 85.
Secondary, 84.
Super, 85.
Tertiary, 86.
Tribusic, 86.
Sulplate, 86,
Sulpliide, 87.
Carbon Disulplide, 87.
Carnine, 88.
I (Nncearat), 88.

Cuustic Potash, 167, 168, 170, 171.

Sudu, 202, 204, 205.
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Caustic Soda Solutions, 207.
Charecoal, 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 Hydrochlorie Acid,
12.
Sulphuric Acid, 34.
Copper and Ammonium Chloride,
99.
by Electrolysia, 94.
Chloride, Cupric, 96.
Cuprous, 97.
Dichloride, 96.
Monochloride, 97.
Oxide, 97.
Sulphate, 98.
Coralliu, 32.
Corrosive Sublimate, 140.
Cubes for Generating Sulphurous
Acid, 42.
Cupric Chloride, 96.
Oxide, 97.
Sulphate, 98.
Cuprous Chloride, 97.

‘Dibasic Caleium Phosphate, 84.
Dicalciuwtn Phosphate, 84.
Diphenylamine, 100.

Disodium Hydrogen Phosphate, 217.
Digtilled Water, 229.

Ether, 101, 102.
Anhydrous, Distilled over So-
dium, 102,
Sp. Gr. 0720, 101.
Petrolic, 74.
Bthyl Aleohol, 44, 46.
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Ethyl Ether, 101, 102.

Ferric Ammonium Sulphate, 122.
Chloride, 118.

Ferrous Ammouium Sulphate, 123.

Chloride, 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.
Glyeerol, 103, 104.
Guaiacin, according to Schmitt, 105.
Gypsum, 86.

Hematein, 105.
Hematoxylin, 106.
Hide Powder, 106.
Hydriodic Acid, 9, 10.
Hydrochlorie 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.

Indigotin, 111.

Todeosin, 112.

Iodic Anhydride, 18.

Todine, 113.
Pentoxide, 18.
Resublimed, 113.
Water, 114.

Iron, 114, 115, 117.

INDEX

Iron and Ammonium Sulphate, Fer-
rie, 122.
and Ammonium Sulphate, Fer-
rous, 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 Man-
ganese, 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 Chlo-
ride, 137.
Carbonate, 132.
Chloride, 133.
Oxide, 134, 136.
Free from Sulphates, 136.
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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.

Mereuric Chloride, 140,

Oxide, 141.

Potassium Iodide, 142.
Mercurous Nitrate, 141.
Mercury, 140.

and Potassium Iodide, 142.

Bigchloride, 140.

Nitrate, 141.

Oxide, Redand Yellow, 141.

Metadiaminobenzene  Hydrochlo-
ride, 142.

Metaphenylenediamine Hydrochlo-
ride, 142.

Metaphosphoric Acid, 29.
Methyl Aleohol, 48.
Orange, 143.
Microcosmie Salt, 223.
Mixture, Kassner’s, 143.
Mohr’s Salt, 123,
Molyhdic Anhydride, 18.
Monobasic Caleium Phosphate, 85.
Monoecalcium Phosphate, 85.
Nitrie Acid, 20, 21, 22, See Pre-
litninary Note.
Nitrohenzaldehyde, Ortho, 143.
Nitron, 144.
Nitrophenol, Ortho, 144.
Para, 144.
Nitrosobetanaphthol, 145.

Orthonitrolensaldehyde, 143.
Orthonitrophenol, 144.
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Palladium, 145.
and Sodium Chloride, 146.
Chloride, 146.
Nitrate, 146.
Palladous Chloride, 146,
Nitrate, 146.
Paradiaminodiphenyl, 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.



245

Putusasiui Dicheoraate, 1G4
Perseynuide, 105,
Fuepmeynnitle, 116,
Hylrutn, 107, 168, 170, 1571,
[ydrosdphile, 183
Hydroxite, 167,

171,

Pyvest, THS.

Puriliel, 171,

Puritiel Ly Al

Lisl, 170.

Solulivag, 172,
Linlwdae, 173, o
Lodidn, 1733, 176,

Neulral, 175,

Nitrute, 175,
Nityite, 1706,
Oxadude, Neutral, 177,
Prreddomte, 178,
Prertsutignnate, 179, 180,
Pertpangnide, Feee frons Rul

e, 180
Shurntemalplmde, 1840,
Sulpludty, 181,
Sulphitle, 151,

Soludinn, 181,
Sulphoeyunate, 182,
Sulpliydeate, 153
Tt tunulute, 1K3,
Thiveyunue, 182,

Prinmey Caleinrm Phosphulo, 85,

Pevssintn ol Putash, Led, 164,

Yidlow, 146,

1H8, 170,

Dy vugullul, 188,
Py rilnsito, 135,

Ltal rissinte of Palusls, 105,
Ruslieo] Lean, t1A,
Renitlow Puwelglnble,

lintinry Note,
Ressooredrg, 1S5,
Remreinnl, 184,

I3lues, 1201,
Roelwlle Sult, 184,

M Pre

INDEX

Selnii's Reagent, (38,
Seromluey Caletnn Ploephate, K4,
Sendionne Plinaphiates, S17.
Sepgnrdle Salt, 154
Silver, 18t
Nileole, NG
Ny, 187
Shikenl Linge, N2
Sonle Lanne, QOS, S8,
Suthu, 188
Avidule, 184
Avul Selplin et
Avul Solphate, 1202
Al 18

winl  Annuonomse Pheaplnte,
KA
winl  Dbgecnnet Catdanatn,
ot

momct

Ititnante, 1403, 104
Kirurlansle, 1441
Boadpdote, 1o
Basalplutee, por
Rerate, VR, 161, 190 1)
T9ttiod, Culisaal | 1900
Urvatpla, 1o
Iagmeel, 100
Irenanden, 1K
Curbounte, 197, 194,
Aphytuas, Kt
Cryatals, 147
Plruual, 118)
Cllopide, 2R, B)
Fumed, d
Hycbvntse, w0, oul bl
Hytlyosuhe, 202, 208, 200
froste Madonn, 0
P tual, 00
Futidual oy
lidd, 2034
Nudotiog tuy
sobudan 1, 07
Suhttan 1, 0y
Sulitwag FIT sl
Witk Lagoe, Sus Sy

A
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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.
Superoxide, 215.
Tetraborate, 193, 194.
Tliosulphate, 221.
Tungstate, 222.
Wolframate, 222.
Solution Anmonium Citrate, 55.
Dithiocarbo-
nate, 56.
Sulphide, G2.
Sulphydrate,
62
Thioacetate,
63.
Barium Hydroxide, 71.
Cadraiwin Borotungstate, 78.
Caleiumt Hydroxide, 131.
Caustic Soda, 207.
Ferric Cliloride, 119.
Hydrogon Peroxide, 107.
Iron Chloride, Ferrie, 119.
Lead Subacctate, 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.
Zine Todide-Starch, 234.
Sorensen’s Oxalate, 213.
Specific Gravities. See Preliminary
Note.
Stannous Chloride, 225.
Sulphurated Line, 87.
Sulphurie 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.
Tetraiodofluorescein, 112.
Thymol, 224.
Tin, 224.
Chloride, 225.
~ Solution, 226.
Tribasic Caleium Phosphate, 86.
Tricaleium Phosphate, 86.
Trinitrophenol, 31.

Unweighable Residue.
liminary Note.
Uranium Acetate, Free from So-
dium, 227.
Nitrate, 228.
Uranyl Acetate, 227,
Nitrate, 228.

See Pre-

Vegetable Indigo, 111.
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Water, Aumuowin, 5b, FL, A2 See
Dreliniinmry Note,
11} por vened, 54,
20 prav et &l
D8 o i, A
Coureuliatml 51,
Nlronger, 40,
Burylu, 71.
Bannine, 77.
Chluriun, 40,
Dintilliml, 204,
Lytlrugea Sulphide, 100,
Linliug, 114,
Litoe, 131,
Strutiger Amannin, G0,
Weights Alvwnde, 2380 Bea e
listinuey Node,

INDEX

Nyluliaue, 2230

Yelbaw Undwacatine Clotansce, 1468
vetde ol Polnch, NG

g L, oL, o

Chilnruhie, w0y

Ihed, ol

Fres fooue A voweupe, 450

Frew lowe Avaeuns, Sulphar,
Ploespdioma, ase ] By, 0

Free frote Avassos, suonrly Fraw
Foong Lo, 290

Leslide Stonveh Sobdua, 204

thple, B0

Subploste, w6,



