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DR.

As long ago as the early seventies 1 fell, (ho need of a

treatise on Chemical Reagents, and thought of compil ing

such a. work. I was I hen an assistant in Mir chemical

laboratory of the (Jovernment Agricultural Kxporiment

Stat ion at. Minister, and in my chemical work (here met wi th

constant difficulties on account, of the great variations in

the chemicals which were graded as *'(•. I \ M "pur iss , " cic.

If was my aim to fix uniform standards for such chemicals

as are used in analytical work, such standards to define

closely the decree of pur i ty of the chemicals and yet to be

possible of attainment, in practice by the manufacturer.

Not unti l ISSN, however, did my work in this direction

take the tangible form of a. book, " I)ic l*ntvjuu<j dcr (1hvun~

srhcti h't'(t(fcntic?i ituj licinlicil.'1 A second revised and

enlarged edition was published in lN'.M. In INiMi a. third

edit ion, carefully revised and sti l l further enlarged, was pub-

lished. Since tha i time a ^ood many changes have taken

place, so that my book ajcain needed revision. As I was

unable to undertake this work, Mr. 10. Merck, appreciating

the usefulness of such a. work as mine, published in MM).r)

what might be considered its up-to-date revision.

It is a, source* of gratif ication to me to see this work trans-

lated and placed before my colleagues across the sea. Such

changes and additions as (he translator has made in order

to adapt the book to their particular needs, have my approval.

h 1007.

\)u. (•. K H A U C H .



TRANSLATOR'S PMWACIC

Tin-; desire of American chemists (o rid themselves of the
misleading IITIII 4 4 C . 1 \ , M and tof>;et in its stead definite state-
ments as to the exact d(igr(v(v of purify of their reagents or
(he exact iiinil. of the impurities, impelled the American
Chemical Society, in l!)0L\ to create a. C\itmiiit.(.<k<^ on Purity
of Rea;j;eu(s. In l!M)C> I his Committee advised against the
publication of a hook, because (o us<* their own Ia.nf>;ua#e

*' until further work is done and more data. eoIIeetcMl, such
a work would he practically only a duplicate of the work of
Kranch," *

It is evident that the work of the Committee is heiu^ per-
formed with most- painstaking rare, as, at (he time of the last
report, the Committee* was working; on " perfecting a, ni(vthod
for the accurate colorimetric d(»tennina(ion of truces of iron."*
11 ir: evident, too, that if tluv collection of data re^ardin/>; other
fe-:f .*. than those for iron is pursued with thesanx* pa ins taking
<*are, the complete report of the Commit tee will not he ready
for puhlication for several vears. My <ixcus<k for pr<vsent-
in!f this translation now lies, therefore, in the hope that, until
the work of the* Committee appears, chemists will ^eneraJIy
make acceptance of their purchases conditional upon their
comiur; up to the specifications of purity prescribed '>>' ' j '^ s

transla t ion.

The additions mentioned by Hi'. Kranch, in the preface:
he has kindly consented to write for (his book, are limited to

+ ̂ rr .Journal of Ihr Afnc»rintn (-iicnu '̂nl Soeioly, Vol. XXVIII, No. «St

pj. (il and K'.\
V



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



TRANSLATORS NOTE

F O R the sake of brevity, expressions throughout the book
are sometimes used without full qualification. The 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 0 == 16.

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

Unweighable Residue or words to that effect apply to
residues weighing 0.0005 gm. or less.

Solutions of chemicals to be tested are made from 1 gm.
diluted to 20 cc. or proportionately.

Volumetric Determinations can of course be made with
other solutions than the potassium hydroxide and 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 cc.

generating flask.
The tests presuppose the use of Jena or some equally re-

sistant Glassware.
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ACETONE
(CH3)sCO. Mol. Wt. 58.04.

A clear, colorless liquid, boiling at 56 to 57° C , with a
specific gravity of 0.797.

TESTS OF PURITY

Residue on Evaporation. — 25 cc. of acetone on evaporation
should leave no weighable residue.

Acids. — Acetone should not redden blue litmus paper.
Solubility in Water. — Acetone should be miscible with an

equal volume of water, yielding a clear liquid.
Aldehydes. — On heating 10 cc. of acetone with 5 cc. of

ammoniacal silver nitrate solution for fifteen minutes on a
steam-bath, the mixture must not acquire a brown color.

Substances Oxidizable by Permanganate. — On adding one
(irop of a 1:1000 solution of potassium permanganate to
10 cc. of acetone, and maintaining a temperature of 15° C ,
the pink color should not be entirely discharged within fifteen
minutes.

Water. — On mixing equal volumes of acetone and 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., 3, 653 "(1900). G. Kra-
mer, Ber., 13, 1000 (1880); J. Chem. Soc, 38, 826 (1880). J. Messinger,
Ber., 21, 3366 (1888); J. Chem. Soc, 56, 313 (1889). H. Strache, Mo-
natsh. Chem., 12, 524 (1891) [or Ztschr. anal. Chem., 31, 573 (1892)];
J. Chem. Soc, 62, 546 (1892). F. Robineau and G. Rollin, Ztschr. anal.
Chem., 33, 87 (1894); J. Chem. Soc, 64, II, 556 (1893).
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A C I D A C E T I C
HC2H3O2. Mol. Wt. 60.03.

I

ACID ACETIC, 99.5%
A clear, colorless liquid, with a strong odor; miscible in all

proportions with water or alcohol, and containing at least
99.5 per cent of HC2H302. Specific gravity about 1.048 at
25° C. At about + 15.65° C. it solidifies.

TESTS OF PURITY

Non-volatile Matter. — 1 0 cc. of acetic acid should leave
no weighable residue on evaporation.

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

Sulphuric Acid. — On boiling a mixture of 10 cc. of acetic
acid and 150 cc. of water, and then adding barium chloride
solution, no precipitate of barium sulphate should form on
standing twelve hours.

Heavy Metals and Earths. —
(a) A mixture of 20 cc. of acetic acid and 100 cc. of water

should not be affected by passing through it a current
of hydrogen sulphide gas.

(b) On diluting 10 cc. of acetic acid with 100 cc. of water
and adding an excess of ammonia water, no green
color should be developed on the addition of 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 co. of the acid
arc diluted with 10 co. of water, and 0.1 ec. of decinonnal
solution of potassium permanganate added. The pink
color should not be entirely changed to brown within two
hours.

Other Empyreumatic Bodies. — No smoky odor should be
noticeable upon making 10 cc. of the acid alkaline with solu-
tion of potassium hydroxide.

Quantitative Determinations. — Dilute 10 gm. of acetic acid
with suflicient water to make 100 cc. Titrate 10 cc. of this
solution with normal potassium hydroxide solution, using
phenolphthalein as the indicator.

1 cc of normal KOII = O.OOOfW gm. I I C J I A , log. 77837.
The acetic acid content may also be ascertained from the

specific gravity, if due note be taken of the fact that the
specific gravities above 1.055.'* represent in each case two
liquids of different acetic acid content.*

II

ACID ACETIC, GLACIAL, 96%

A clear, colorless liquid with a pungent odor, solidifying
at about + 10° 0.; specific gravity 1.004, and boiling point
117 to 118° C. I t contains at least 90 per cent of IIC2H8()2.

TKSTS OK PURITY

This acid should respond to the tests for non-volatile
matter, hydrochloric acid, sulphuric acid, heavy metals, and
quantitative determinations, as described under Acid Acetic
99.5 per cent. Its strength, however, is less. The following
test also applies.

Substances Reducing Permanganate. — On adding 0.3 cc.

* Compare G. Lungo, Chom.-tccli. Untorauch.-Mofch., 4 od., 3, 681 (1900).
Also U. H. Pharmacopoeia, VIH, p. 010 (1905).
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of decinormal potassium permanganate solution to a mixture
of 5 cc. of acetic acid with 15 cc. of water, the red color
should not disappear within fifteen minutes.

I l l

ACID ACETIC, 90%

A colorless liquid having a specific gravity 1.071 and
containing at least 90 per cent of HC2H3O2.

TESTS OF PURITY

The tests to be made are those given under Acid Acetic,
Glacial, 96 per cent, observing the conditions there described.

IV

ACID ACETIC, 36%

A clear, colorless liquid, specific gravity about 1.048, and
containing about 36 per cent of HC2H3O2.

TESTS OF PURITY

The tests of purity and details of execution are the same
as those given under Acid Acetic, Glacial, 96 per cent. But
instead of 10 gm. (or cc.) of 96 per cent, use 25 gm. (or cc.)
of the 36 per cent acid.

V

ACID ACETIC, DILUTED, 30%

A colorless liquid having the specific gravity 1.041. The
liquid contains about 30 per cent of HC2H3O2.

TESTS OF PURITY

The tests to be made are those given under Acid Acetic,
Glacial, 96 per cent, observing the conditions there described.
But instead of 10 gm. of the 96 per cent, use 30 gm. of the
30 per cent.
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(ACID) ACETIC ANHYDRIDE
((!lI:,.C())a(). Mol. Wt, 102.05.

A colorless liquid of pungent odor, boiling at 137° C.
Specific gravity 1 .OS.

On pouring acetic anhydride into water, it does not at
first mix with the latter, but sinks to the bottom of the
vessel. Gradually, however, it dissolves, forming acetic acid.

TICSTS OF PURITY

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

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

Quantitative Determination. —- Dissolve 10 gin. of acetic
anhydride in water and dilute to 100 cc. Titrate 10 cc. of
this solution with normal potassium hydroxide solution, using
phenolphthalein as indicator. It should require at least
1 {)..'{ cc. of the normal potassium hydroxide solution to
develop the pink color.

1 cc. of normal KOIT - 0.051025 gm. of (CHs-CO)aO, log.
70777.

(ACID) BORIC ANHYDRIDE

(BORON THIOXIDK; BORIC ACID, FUSED)

Ba()a. Mol. Wt. 70.0.

Brittle, vitreous, hygroscopic lumps used in silicate analy-
sis, according to Jannaseh.*

TESTS OF PURITY

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

* Itvjvrmcvx : P. Jarmaneh and (). Hoidenrcich, Ztschr. anorgan. Ohem.,
12, 211 (1800) [or Zfcwchr. anal. Chom., 36, 382 (1897)]; J. Chem. Soc,
10, II, f>7(J (181)0).
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chloric acid* to «r> gin. of (he powdered boric auhydriflr in n
weighed platinum dish, slir with a platinum wire until nun .
pletely dissolved, and evaporate the liquid over a small flame,
the platinum dish l>c»ing placed on wire gauze. If a m4du<*
remains, it is treated anew with 2f> ee. of the methyl aleuhul
hydrochloric acid, the liquid evaporated, nnd the d\:>\\ and
conduits gently ignited. There must remain no weighnble
residue.

ACID CARM1N1C f

Purple-brown, amorphous masses, affording a dark red
powder on trituration. Carminie acid is easily soluble in
water and in alcohol, hut is insoluble in benzene and chloro-
form. It has no constant melting point.

TKSTS OV IM'UITV

Solubility. I gm. of canninic acid dissolves completely
in 2 cc. of water. The addition of 20 ce. <4' 90 per cent,
alcohol to this solution should cause no appreciable precipi-
tation.

* Tho methyl alcohol-hydrochloric acid VA prepared l.y /nit unit ing puns
auhydrouH iticthyl nlcohol, kecpitĵ  tho toiui^nitttrr lnw,uifh t h h l
d i d h d h l i iI li f i h
auhydrouH iticthyl nlcohol, kecpitĵ  tho toiui^nitttrr lnw,uifh thorui^hly
dried hydrochloric jie.itI %nx. On HtitfttlitifC for mmm tituo, ht»\vover, thti
methyl aleohol-hydrochlorie acid lc».mv» it s original effectivrnc>(

t Itcfercmrx : K. Sclumck and \t, Marchlewnki, \Un > %11 VMlW (IHIM);
J. Ohetn. vSoeM 68, 1, 07 (IKU5). t1, Liehenuauti and il VtiMwmrM,
Ber., 30, (JSS (1H»7); .1. (1hem, Soc.f 1%, I, VJU2 {\H\M\ Her, SO, \1\\\
(1897); J. (lUoin. So<\, n, I, fiHU (IHD7). <\ taeU'nuautt. t*. Uormj?. aud
F. Wiedemann, HerM 33, \ [{) (HUM)); J. ('hem. Hoc, 78, I, :*IM rtUtMh.
J. Landau, Her., 33, 2>Ul\ (HMM)); J. Chom. Sue., 7S, I, ii(U (imHh (',
Licbormann and J. Landau, Uw\, 34, 215H (IU0U; .1, ('hem Sue, tK)» I,
545 (1901). 0. Liehermann and H. Litideuhaum, ttvr^ Ut 'JMUi (HHK,*);
J. Chom. Hoe., 82, I, 787 (1902).

Regarding the use of earminie acid an a reagent nee T. J. Bognjommv
and N. J. WaHniliefT, Pharm. (JimtrhL, 40, 120 (I8UU); M. Merck, Annual
Report (on year 1H9H).
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If the carminic acid is intended to be used as an indicator
in acidimetry, it must first be tested as to its sensitiveness,
as follows:

Dissolve 1 gm. of the carminic acid in 100 cc. of water
and add one drop of this solution to a solution of 5 gm. of
ammonium chloride in 50 cc. of water. The addition to this
latter solution of one drop of decinormal potassium hydroxide
solution should cause a change in color from yellowish-red
to violet-red.

ACID CITRIC

CaH8O7 + H2O. Mol. Wt. 210.08.

Colorless, odorless, rhombic prisms, efflorescing superficially
in warm air.

Citric acid is soluble in 0.75 part of cold and in 0.5 part of
boiling water; in 1 part of 85 per cent alcohol, and in 50
parts of ether.

TESTS OF PURITY

Oxalic and Tartaric * Acids. — On dissolving 1 gm. of citric
acid in 2 cc. of water, and adding 10 drops of a 1:2 potas-
sium acetate solution and 5 cc. of alcohol 85 per cent, no
turbidity should be produced, nor should a crystalline deposit
form within two hours.

Tartaric Acid and Sugar. — 1 gm. of citric acid and 10 cc.
of sulphuric acid are ground together in a porcelain mortar
previously rinsed with sulphuric acid. When this mixture
is then heated in a test tube for an hour in a boiling 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
solution.

Calcium. — 20 cc. of the 1:10 aqueous solution m u s t
be rendered turbid by the addition of ammonium
solution.

Lead.* — A solution of 5 gm. of citric acid in 10 c c .
water, to which 12 cc. of ammonia water are added,
not acquire a dark color upon adding freshly made, s a t u r £ f t o < *
hydrogen sulphide water.

Non-volatile Matter. — 1 gm. of citric acid must l e a v e i * °
weighable residue on ignition.

Quantitative Determination. — On dissolving 1 gm. of c i t v r I < *
acid in 30 cc. of water and titrating with normal p o t a s s r u i * *•
hydroxide solution, using phenolphthalein as indicator, n o t
less than 14.2 cc. of the alkali solution should be r e q u i r e d t'<>
develop the pink color.

1 cc. of normal KOH = 0.07002 gm. of C6H8O7 + H 2 O ,
log. 84522.

ACID GALLIC

C0H2(OH)3 • (COOH) + H8O. Mol. Wt. 188.06.

Colorless or slightly yellowish needles or prisms, w h i o l i
melt and slowly decompose at 220° C. Gallic acid d i s s o l v e s
in 130 parts of cold w^ter, in 3 parts of boiling wa te r , i n
5 parts of 95 per cent alcohol, and in about 40 parts of e t l x o t * -

TESTS OF PURITY

Solubility in Water. — 1 gm. of gallic acid must d i s s o l v e s
completely in 20 cc. of water on heating. The solution m u H t
be colorless or only faintly yellowish.

Water Content. — On drying 1 gm. of gallic acid at 10O° O -

* Regarding the examination of citric acid for lead compounds w o o
M. Bucket, Ztschr. anal. Chem. 32, 465 (1893); J. Chem. Soc, 64, XX,
557 (1893).
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to constant weight, it should not lose more than 0.1 gm. in
weight.

Sulphuric Acid. — On adding 1 cc. of hydrochloric acid
and some barium chloride solution to a 1:50 aqueous 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.

A C I D H Y D R I O D I C
HI. Mol. Wt. 127.97.

ACID HYDRIODIC, SP. GR. 1.5

A clear, colorless liquid which, on exposure to light and
air, rapidly becomes yellow to brown, due to the separation
of iodine. Specific gravity 1.5. The liquid contains about
43 per cent of HI.

TESTS OF PURITY

Non-volatile Matter. — 5 gm. of hydriodic acid should leave
no weighable residue on evaporation.

Sulphuric Acid. — On diluting 5 gm. of hydriodic acid with
50 cc. of water and adding barium chloride solution, no
barium sulphate should precipitate on standing twelve
hours.

Heavy Metals and Earths. — On diluting 10 gm. of hydriodic
acid with 100 cc. of water and passing hydrogen sulphide gas
into a portion of the solution, no colored precipitate should
form; and, after adding an excess of ammonia water to
another portion of the solution, neither ammonium sulphide
nor ammonium oxalate solution should cause a visible
change.
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Hydrochloric and Hydrobromic Acids. — Dilute 1 gm. of
hydriodic acid with 20 cc. of water, add an excess of silver
nitrate solution followed by 30 cc. of ammonia water, shake
well, and filter. On acidulating the filtrate with nitric acid,
only a slight turbidity may develop, never a precipitate.*

Quantitative Determination. — Dilute 5 gm. of hydriodic
acid with 50 cc. of water and titrate with normal potassium
hydroxide solution, using methyl orange as indicator. At
least 17 cc. of the normal alkali solution must be required to
effect the change in color.

1 cc. of normal KOH = 0.12797 gm. of HI, log. 10710.

I I

ACID HYDRIODIC, SP. GR. 1.70

A yellow or brownish liquid of specific gravity 1.70.
The acid contains about 57 per cent of HI and is used for
methoxyl determination, according to Zeisel.

TESTS OF PURITY

Tests for non-volatile impurities and sulphuric acid are
made, observing the conditions given above. In titrating
this acid, phenolphthalein is used as the indicator.

ACID HYDROBROMIC

HBr. Mol.Wt. 80.96.

A clear, colorless, or faintly yellowish liquid, of specific
gravity 1.38. I t contains about 40 per cent of HBr.

TESTS OF PURITY

Non-volatile Matter. —10 gm. of hydrobromic acid on

* A slight turbidity is permitted, because silver iodide is not absolutely
insoluble in ammonia water.
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evaporation on the water-bath should leave no weighable
residue.

Sulphuric Acid. — On diluting 5 gm. of hydrobromic acid
with f)() ce. of water and adding barium chloride solution, a
precipitate of barium sulphate should not form on standing
twelve hours.

Heavy Metals. —
(a) Dilute 10 gin. of hydrobromic acid with 10 cc. of

water and overlay with hydrogen sulphide water;
neither a coloration nor a yellow ring should form
at the contact-surfaces of the two liquids on standing
one hour.

(b) Dilute 20 cc. of hydrobromic acid with 20 cc. of water,
and add 30 cc. of ammonia water, followed by a
few drops of ammonium sulphide and ammonium
oxalate solutions; on standing two hours neither a
brown coloration nor a precipitate should appear,

(r) Boil 5 gm. of hydrobromic acid with 25 cc. of water
and 2 drops of nitric acid. No reddish color should
occur on the addition of p6tassium sulphocyanate
solution.

Hydrochloric Acid. — 2 or 3 drops of hydrobromic acid
are diluted with 4 cc. of water, and them mixed with 15 cc.
of decinormal silver nitrate solution. To this mixture add
(5 ce. of ammonium carbonate solution (1 part of ammonium
carbonate, 1 part of ammonia water, and 3 parts of water),
shake for five minutes, and filter. The filtrate acidulated
with nitric acid may exhibit at most a faint turbidity.

Hydriodic Acid. — To a mixture of 5 drops of hydrobromic
acid, 5 cc. of water, and 10 cc. of ammonia water, add one
drop of silver nitrate solution. The mixture after being
shaken must remain clear, or at most may develop a turbidity
insufficient to destroy entirely its transparency.
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Besides the above test for hydriodie acid, the following

may also be employed:
On adding I drop of ferric chloride solution lo «""> r<\ of

hydrobromie acid, and shakin*;; with f> ee. (»f chloroform, tlit*
latter should not acquire a. violet color.

Phosphorous and Phosphoric Acids. Ural 1 j»;m. of hydro
bromic. acid willi I cc. of nitric acid to boiling, allow to cool,
and then add I ec. of ammonia water followed by I drop of
magnesium sulphate solution. No precipitate should form
oven on standing two hours,

Quantitative Determixiation. Dilute f> <,mi. of hydrobromic
acid with f>0 cr. of water, and titrate with normal potassium
hydroxide solution, usinj1; methyl orange as indicator. At
least 2-1.0 ee. of the normal alkali solution .should be* required
to effect the change in color.

1 ec. of normal KOH 0.0X000 ^m. of HHr, 1< .̂ 00X27.

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

I

ACID HYDROCHLORIC. SV. GR. ut()

(V\'\\tXit I h nKocui.uHir ACID)

A clear, colorless liquid, fuming iti tin* air, and of specific
gravity 1.19. T\u% \u\\\u\ contains about .17 per cent of HCI.

TKSTS OK PI'HITY

Sulphuric Acid. lOvaporaie 100 ^m. of hydrochloric acid
in a platinum dish lo about .r> ec , dilute the residue with
water, and add barium chloride solution, No precipitate of
barium sulphate should form on standing twelve hours,

Non-volatile Matter. 20 pn , of hydrochloric acid, when
evaporated in a platinum dish on the wuter-bath, must leave
no weighable residue.
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Chlorine.* — Dilute 5 gm. of hydrochloric acid with 50 cc.
of water and add zinc iodide-starch solution. The liquid
must not develop a blue color within ten minutes.

Sulphurous Acid. — 50 cc. of water are colored blue by the
addition of 1 drop of decinormal iodine solution and a few
drops of starch solution. Then add a mixture containing
5 gm. of the hydrochloric acid to be tested and 50 cc. of
water. The liquid must not be decolorized after being
shaken.

Heavy Metals. —
(a) Dilute 20 gm. of hydrochloric acid with 200 cc. of

water, warm the liquid to about 70° C , and pass
into it hydrogen sulphide gas for twenty minutes.
No precipitate should form within two hours.

(b) Dilute 20 gm. of hydrochloric acid with 200 cc. of
water ; and add 50 cc. of ammonia water, followed
by a few drops of ammonium sulphide solution.
The mixture must not acquire a dark color, nor
should a precipitate form.

(c) Boil 5 gm. of hydrochloric acid with 20 cc. of water
and 2 drops of nitric acid. After cooling, a reddish
color should not occur on the addition of potassium
sulphocyanate solution.

Calcium. — On diluting 20 cc. of hydrochloric acid with
20 cc. of water and adding 50 cc. of ammonia water, followed
by a few cc. of ammonium oxalate solution, no precipitate
should form on standing two hours.

Arsenic.—Add 0.1 gm. of potassium chlorate to 200 gm.
of hydrochloric acid, and evaporate on the water-bath. A
Marsh apparatus is started, using 20 gm. of arsenic-free,
granulated zinc and dilute (1:5) sulphuric acid; then the

* Regarding the testing for chlorine, see also Kupfferschliiger, Bull.
Soc. chim. Paris, (3), 2, 134 (1889) [Ztschr. anal. Chem., 31, 201 (1892)];
J-Chem. Soc, 58, 2S9 (1890).
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residue from the above evaporation is washed into the gen-
crating flask of the apparatus by the aid of dilute sulphuric
acid. After the api>ara(us has been in action for one hour,
there may be at most a wry slight deposit in the reduction
tube but no distinctly visible arsenic mirror.

Quantitative Determination. The strength of the acid

may be most simply ascertained from the specific gravity.*

On diluting .'J gin, of hydrochloric acid with 50 ce, of water,

and titrating with normal potassium hydroxide solution,

using methyl orange* as indicator, not less than .'10.f> ec. of

the normal alkali should be required to effect the color change.

1 cc. of normal KOH (MWIilW gm. of MCI, log. 5M7<).

II

ACID HYDROCHLORIC, vSP. GR. 1.124

(Din'TKi) IIvnuociiLoHic ACID)

A dear, colorless liquid, of specific gravity 1.TJ1, and
containing 25 per cent of 11(1,

TKSTK OK in t tTV

The tost.s to be made are (hose given under Fuming Ily
drochloric. Acid. Hut, instead of using 10 gin. of fuming
acid, use 15 gm. of the acid of sp. gr. I.TJI.

Quantitative Determination. Dilute* 5 gm. of the acid
with f>() cc. of water, and titrate with normal potassium
hydroxide solution, using methyl orange as indicator. At
least 34.U ee. of the normal alkali should be required for
neutralization.

* Soo tho table* by Lungo and Marohlownki, in Lungon Chfiu.••!i«rhn.
Untormich.-Moth.t f> «<l., I, 419 (1901); If. S. Plmnmu'opuua, VIII, p. i\V2
(H)05). Compare J. Hoc. ('honi. hid., 24, 7Kt) (\\H)r>).
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III

ACID HYDROCHLORIC, SP. GR. 1.050

A clear, colorless liquid, of specific gravity about 1.050,
and containing about 10 per cent of HC1.

TESTS OF PURITY

The tests to be made are those given under Fuming Hy-
drochloric Acid. But, instead of using 10 gm. of the fuming
acid, use 35 gm. of the 10 per cent acid.

ACID HYDROFLUORIC

HF. Mol. Wt. 20.

A colorless, or almost colorless, liquid, containing 38 to 40
per cent of HF. I t fumes in the air.

TESTS OF PURITY

In these tests use platinum containers as much as possible.
Non-volatile Matter. — 20 gm. of hydrofluoric acid 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-
nium oxalate solution. An immediate turbidity should not
occur.

Magnesium. — Dilute 5 gm. of hydrofluoric acid with 50 cc.
of water, and add ammonia water until the liquid has an
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alkaline reaction; on now adding ammonium phosphate solu-
tion, no precipitate should form on standing three hours.

Heavy Metals. —
(a) Dilute 10 gm. of hydrofluoric acid with 40 cc. of water,

warm the liquid, and saturate with hydrogen sul-
phide gas. Neither a yellow nor a dark-colored
precipitate should form.

(b) Dilute 5 gm. of hydrofluoric acid with 50 cc. of water,
make the solution alkaline with ammonia water,
and add ammonium sulphide solution. A green
coloration must not develop, nor should a precipitate
form.

Hydrochloric Acid. — Dilute 2 gm. of hydrofluoric acid
with 50 cc. of water and add a few, drops of nitric acid and
silver nitrate solution. The liquid may exhibit, at most, a
faint opalescence.

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

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

1 cc. of normal KOH - 0.020 gm. of HF, log. 30103.

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

ACID HYDROSILICOFLUORIC

(FLUOSILICIC OR SILICOFLUORIC ACID)

HoSiFo. Mol. Wt. 144.41.

A clear, colorless liquid having a specific gravity of about
1.06. This specific gravity corresponds to a content of 7.5
per cent of H2SiF6.
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TESTS OF PURITY

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

Heavy Metals. — Dilute 5 gm. of hydrosilicofluoric acid
with 10 cc. of water, add a few drops of hydrochloric acid
and 10 cc. of hydrogen sulphide water. No visible change
should take place.

Sulphuric Acid. — On diluting 5 gm. of hydrosilicofluoric
acid with 10 cc. of water and adding a solution of barium-free
strontium nitrate, no precipitate should form, even on 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

HIO3. Mol. Wt. 175.97.

Colorless, rhombic crystals, or white, crystalline powder,
easily soluble (1:1) in water, but difficultly soluble in alcohol.
The aqueous solution first reddens blue litmus paper and
then bleaches it.

TESTS-OF PURITY

Non-volatile Matter. — On heating 2 gm. of iodic acid no
weighable residue should remain.

Solubility. — 1 gm. of iodic acid should dissolve completely
in 1 cc. of water, and yield a colorless solution.

Quantitative Determination. — Dissolve 1 gm. of iodic acid
in water and dilute to 100 cc. Dilute 10 cc. of this solution
with 50 cc. of water, and add 2 gm. of potassium iodide and
5 cc. of dilute sulphuric acid. Titrate the liberated iodine
with decinormal sodium thiosulphate solution, using starch
solution as indicator.

1 cc. of decinormal Na2S2O3 = 0.002933 gm. of HIO3, log.
46731.
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(ACID) IODIC ANHYDRIDE

(loi)INK PlONTOX !!>!•:)

Uh. Mol. Wt. MUM I.

A white; crystallines powder, sohihlr in wafer with the
formation of the hydrated acid, MO.,, but insoluble in nUsn-
lute alcohol, ether, and carbon disulphide.

TKSTS OK PUHITY

The tests to be made are those given under bnlir Arid.
1 cc. of decinormal Na2S,O,, <).()0fJ7S2S:j #'»• of l,O...

log. 4448.

ACID MOLYBDIC

II,M<>(>,. Mol. Wt. HW.OI.
A white or slightly yellowish powder, eontuiniru1; about

85 per cent of MoO3.

TIOSTS OK IU'KITV

Solubility in Ammonia Water; Heavy Metnln. fJ ^ni. <»l
molybdic acid should completely dissolve in a mixture <>}'
10 cc. of water and 5 cc. of ammonia, water (sp, ^r. i)t\H)t

yielding a clear solution. On ihe addition of hydroj^n
sulphide water to this liquid it acquires a slight yellow eulor,
a green color or a f)recipita((k should not, however, develop.

Phosphoric Acid. Quantitative Determination. As de
tailed under (Acid) Molybdic Anhydride, below.

(ACID) MOLYBDIC ANHYDRIDE

(MoLYHim: A<?n>, 1 ()()';,'.)
Mo()n. Mol. Wt. I'It,

A slightly yellowish jmwder, often exhibiting a faintly
bluish tint, due to the presence of other oxides of moiyhle
num. The preparation contains about 100 per cent of Mo( )„
and is free from ammonia and nitric acid.
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TESTS OF PURITY

Alkalies. — On heating 1 gm. of molybdic anhydride in a
test tube, the particles adhering to the heated portion begin
to fuse at a red heat, while at the upper, cooler portion of
the tube a crystalline formation of sublimed anhydride may
be observed. If the molybdic anhydride is contaminated
with salts of the alkalies, the whole melts to a dark-colored
mass. In such case the melting-point is low.

Ammonium Salts. — On boiling 1 gm. of molybdic 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 cc. of ammonia water (sp. gr. 0.91).
The solution, mixed with 150 cc. of nitric acid, and allowed
to stand for two hours at a temperature of about 40° C ,
must not contain a yellow precipitate.

Nitric Acid. — Shake 1 gm. of molybdic anhydride with
10 cc. of water, and add a small crystal of sodium chloride,
followed by one drop of a 1:1000 solution of indigo; the blue
color of the solution must not disappear on adding 10 cc. of
concentrated sulphuric acid.

Quantitative Determination. — Dissolve 0.5 gm. of molybdic
anhydride in a mixture of 50 cc. of water and 1 cc. of am-
monia water (sp. gr. 0.91), with the aid of a gentle heat.
Acidulate the solution with 5 cc. of acetic acid (sp. gr. 1.041),
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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 cc. of
water. Boil for several minutes with constant stirring,
whereby the precipitate, at first milky, is rendered granular
and easy to filter. Collect the precipitate on a filter, 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 PbMoO4.

PbMoO4 X 0.39247 = MoO3, log. 59380.

ACID NAPHTHYLAMINESULPHONIC

(ALPHANAPHTBTYLAMINESULPHONIC ACID; NAPHTHIONIC

ACID)

CIOHC(NH2)(S03H)1: 4 + iH2O. Mol. Wt. 232.18.
A white powder, or small, lustrous, colorless needles (when

crystallized from hot water), which carbonize but do not
melt on being heated. Naphthylaminesulphonic acid is
soluble in about 4000 parts of cold water, more readily in
hot water, scarcely soluble in alcohol, and insoluble in ether.
The solution in ammonia water exhibits a violet fluorescence.

NOTE. — Regarding the use of naphthylaminesulphonic acid for the
detection and colorimetric determination of small quantities of nitrous
acid, see E. Riegler, Ztschr. anal. Chem., 35, 677 (1896) [or Merck's Rea-
gentien-Verzeichnis (1903), p. 120]; J. Chem. Soc, 72, II, 230(1897).
E. Riegler, Ztschr. anal Chem., 36, 306 (1897); J. Chem. Soc, 72, II,
385 (1897).

A C I D N I T R I C
HNO3. Mol. Wt. 63.04.

I

ACID NITRIC, SP. GR. 1.40

A clear, colorless liquid, specific gravity 1.40 to 1.42, and
containing about 68 per cent by weight of HN03 .
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TESTS OF PURITY

Non-volatile Matter. — 4 cc. of nitric acid on evaporation
should leave no weighable residue.

Sulphuric Acid. — Dilute 4 cc. of nitric acid with 90 cc. of
water, and add barium chloride solution. No precipitate of
barium sulphate should form on standing twelve hours.

Hydrogen-Halogen Acids.—4 cc. of nitric acid diluted with
90 cc. of water must not appear changed on the addition of
silver nitrate solution.

Heavy Metals, and Earths. — Dilute 8 cc. of nitric acid
with 80 cc. of water, and render slightly alkaline with 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 small 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, using methyl orange as indicator.

1 cc. of normal KOH = 0.06304 gm. of HN03 , log. 79962.

II

ACID NITRIC, SP. GR. 1.30

A clear, colorless liquid, of specific gravity 1.30, and con-
taining about 47 per cent of HN03 .

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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I I I

ACID NITRIC, SP. GR. 1.20

A clear, colorless liquid, of specific gravity 1.20, and con-
taining about 33 per cent of HN0 3 .

TESTS OF PURITY

The tests to be made are those given under Acid Nitric
sp. gr. 1.40; observing the conditions there described. But,
instead of 4 cc. of acid sp. gr. 1.40, 10 cc. of acid sp. gr.
1.20 are to be used.

IV

ACID NITRIC, SP. GR. 1.153

A clear, colorless liquid, of specific gravity 1.153, and
containing about 25 per cent of HN03 .

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 HN03 .

TESTS OF PURITY

Non-volatile Matter. — 5 cc. 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 nitric
acid, HN03 .
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TESTS OF PURITY

The tests to be made are those given under Acid Nitric
sp. gr. 1.40. But for 4 cc. of acid sp. gr. 1.40, use 5 cc. of
fuming nitric acid.

ACID OXALIC
H2C2O4 + 2H2O. Mol. Wt. 126.04.

Colorless, odorless, prismatic crystals, free from 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 alcohol,
and in about 100 parts of ether. On heating the hydrated
oxalic acid in a capillary tube, it liquefies at 98° C. in its
water of crystallization. On being heated to 70° C , the
hydrated acid is rendered anhydrous, which latter sublimes
at about 100° C. and melts at 187° C. This preparation must
contain 99.8-100 per cent of the hydrated acid, H2C2O4 +
2 H2O.

TESTS OF PURITY

Ash. — 3 gm. of oxalic acid, after being dried and then
ignited in a platinum crucible, should leave no weighable
residue.

Sulphuric Acid. — Dissolve 5 gm. of oxalic acid in 100 cc.
of water, and add 1 cc. of hydrochloric acid and 1 cc. of
barium chloride solution. No precipitate of barium sulphate
should form on standing twelve hours.

Chlorides. — Dissolve 5 gm. of oxalic acid in 50 cc. of
water, add 15 cc. of nitric acid and a few drops of silver
nitrate solution. The solution may exhibit at most a slight
opalescent turbidity.

Heavy Metals. — The 1:10 aqueous solution must be 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 cc. of sodium hydroxide solution on being boiled
should not evolve ammonia (to be ascertained by
means of moistened litmus paper).

(6) On dissolving 2.5 gm. of oxalic acid and 5 gm. of
potassium hydroxide in 30 cc. of water, and adding
to the solution about 15 drops of Nessler's reagent,
at most a slight yellow color should develop; never a
brownish-red color.

Nitric Acid. — On overlaying 10 cc. of a solution of dipheny-
lamine in concentrated sulphuric acid with 10 cc. of a 1:10
aqueous solution of oxalic acid, a blue zone should not form
at the contact-surfaces of the two liquids.

Quantitative Determinations. —
(a) Acidimetrically: Dissolve about 6.3 gm. of crystallized

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

1 cc. of fifth normal KOH = 0.012605 gm. of H2C2O4 +
2H2O, log. 10055.

(6) By Oxidimetry: To 25 cc. of the aqueous solution (6.5
gm. of crystallized oxalic acid in water as above)
add 6 to 8 cc. of concentrated sulphuric acid, heat
to about 60° C, and titrate with decinormal potas-
sium permanganate solution.

1 cc. of decinormal KMnO4 = 0.0063024 gm. of H2C2O4 +
2H2O, log. 79950.
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ACID OXALIC, SUBLIMED

H2G>04. Mol. Wt. 90.01.

A white, crystalline, exceedingly hygroscopic powder,
melting at 187° C. The preparation must contain at least
99.5 per cent of anhydrous oxalic acid, H2C2O4.

TESTS OF PURITY

Ash. — 1 0 gm. of the oxalic acid on ignition should leave
no weighable residue.

Other Tests, — The other tests to be made are those given
under crystallized oxalic acid.

1 cc. of fifth normal KOH - 0.009001 gm. of H2C2O4,
log. 95432.

1 cc. of decinormal KMnO4 = 0.0045008 gm. of H2C2O4,
log. 65329.

NOTE.—If it is desired to use sublimed oxalic acid for standardizing
solutions for alkalimetric or oxidimetric determinations, it must be heated
to dryness at a temperature of 60 to 70° C, in small quantities at a time.

ACID PERCHLORIC

HC1O4. Mol. Wt. 100.45.

A colorless liquid of specific gravity 1.12, and containing
about 20 per cent of HC1O4.

TESTS OF PURITY

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

Sulphuric Acid. — On diluting 5 cc. of perchloric acid with
100 cc. of water, and adding 1 cc. of hydrochloric acid, fol-
lowed by barium chloride solution, a precipitate of barium
sulphate should hot form on standing twelve hours.

Hydrochloric Acid. — The mixture obtained by diluting
5 cc. of perchloric acid with 25 cc. of water and adding 3 cc.
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of nitric acid should not be rendered more than slightly
turbid by silver nitrate solution.

Barium. — 10 cc. of perchloric acid diluted with f>0 e<\ of
water must not become turbid within five minutes on" adding
dilute sulphuric acid.

Heavy Metals. 10 cc. of perchloric acid diluted with
40 cc. of water must- show no change on adding hydrogen
sulphide water; and on adding to this solution 10 re, of
ammonia water, and a few drops of ammonium sulphide4

solution, a precipitate should not form, nor should the liquid
acquire a green or brown color.

ACID PHOSPHOMOLYBDIC

I2Mo<>:|. II:,r<>4 I XH,<).

Yellow, lustrous crystals, easily and completely soluble in
water, and yielding with the latter an acid solution.

TKKTS OK PURITY

Solubility, Heavy Metals, and Earths, 1 gm. of phospho-
molybdic acid should completely dissolve* in 10 cc. of water.
On adding to this solution two or three drops of ammonia
water, a yellow precipitate forms, which completely red is*
solves on the addition of 5 cc. of the ammonia water. On
now adding to this solution ammonium sulphide and ammo-
nium oxalatc solutions, no visible change should take place.

A C I D P H O S P H O R I C
(Ortho.)

IlaPO*. Mo. Wt, 98.02.

I
ACID PHOSPHORIC, SP. GR. 1.7

A clear, colorless, odorless, syrupy liquid, of specific gravity
•1.7, and containing about 85 per cent of II3PO4.
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TESTS OF PURITY

Volatile Acids. — Mix 30 cc. of the phosphoric acid with
50 cc. of water in a distilling flask. Distil * off 50 cc.; and
titrate the distillate with decinormal potassium hydroxide
solution, using methyl orange as indicator. Not more than
0.1 cc. of the decinormal alkali solution should be required.

Nitric Acid. — 2 cc. of phosphoric acid mixed with 2 cc. of
concentrated sulphuric acid, and overlaid with 1 cc. of a
solution of ferrous sulphate, must not develop a colored zone.

Hydrogen-Halogen Acids and Phosphorous Acid. — 2 cc. of
phosphoric acid diluted with 18 cc. of water should give no
reaction with silver nitrate solution either in the cold or on
warming.

Sulphuric Acid. — On adding barium chloride solution to
20 cc. of the diluted acid (1:10), no precipitate of barium
sulphate should form on standing two or three hours.

Metaphosphoric Acid. — On dropping the acid diluted with
10 volumes of water into a dilute solution of albumen, no
turbidity should ensue.

Heavy Metals, Earths, Etc. —
(a) Dilute the acid with 10 volumes of water, and to 20 cc.

of the mixture -add hydrogen sulphide water. There
should be no visible change.

(6) On adding 10 cc. of ammonia water to 20 cc. of the
above diluted acid, no precipitate should form on
the further addition of either ammonium oxalate
solution, or ammonium sulphide solution.

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

Substances Oxidizable by Permanganate. — On adding 5

* In order to prevent spirting over of phosphoric acid, the flask should
be provided with a Kjeldahl connecting bulb tube. The distillate must
be tested with ammonium molybdate solution for phosphoric acid..
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drops of decinormal potassium permanganate solution to a
mixture of 5 cc. of phosphoric acid and 5 cc. of diluted 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 zinc, and diluted (1:5) sulphuric
acid. A mixture of 3 cc. of phosphoric acid with 20 cc. of
water is then introduced in small quantities at a time, the
evolution of hydrogen being maintained for about two hours.
A deposit of arsenic should not be visible in the reduction
tube within these two hours.

Quantitative Determination. — Dilute 1 gm. of phosphoric
acid with 30 cc. of water, and titrate with normal potassium
hydroxide, using phenolphthalein as indicator.* At least
17 cc. of normal alkali must be added to produce the red
color.

1 cc. of normal KOH = 0.04901 gm. of H3PO4, log. 69028.

I I

ACID PHOSPHORIC, SP. GR. 1.12

A clear, colorless, odorless liquid of specific gravity 1.12,
and containing about 20 per cent of H3PO4.

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 cc. of the phosphoric acid sp. gr. 1.12.

* Methyl orange may be used instead of phenolphthalein. In this case,
however, 1 cc. of the normal KOH = 0.09802 gm. of H<jPO4, log. 99131.
When titrating with phenolphthalein, twice as maH$r cubic centimeters
of the alkali solution are required as when using methyl orange.
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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 H3PO4.

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)

P2O5. 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 cc. of water, and while
warming the solution, pass into it a current of hydrogen
sulphide gas. The liquid should not acquire a yellow color,
nor should a yellow precipitate form.

ACID PHOSPHORIC, META

(GLACIAL PHOSPHORIC ACID)

HPO3. Mol. Wt. 80.0.

Colorless, transparent, vitreous pieces or sticks, deliquescent
in moist air, and melting to a clear viscid liquid on being
warmed. Metaphosphoric acid is very easily soluble in water.
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T10STS OK H'lUTY

Nitric Acid.--On adding 2 ee. of concentrated .sulphuric*
acid to a solution of I gm. of metaphosphoric acid in 2 cc.
of water, and overlaying the mixture with 1 ee. of a solution
of ferrous sulphate, no colored zone should form.

Sulphuric Acid. The solution of 1 gin. of metaphosphorie
acid in 20 cc. of water must, not immediately he rendered
turbid on the addition of /> ee. of hydrochloric acid, followed
by barium chloride solution.

Hydrogen-Halogen Acids. Add /> cc of nitric acid to u
solution of 1 gm. of mcraphosphorie acid in 20 ee. of water.
On the further addition of silver nitrate solution (he liquid
should appear unchanged.

Heavy Metals, Earths, Etc. —
(a) The solution of 1 gin. of metaphosphorie acid in 20 ce.

of water must not he affected by hydrogen sulphide
water.

(/;) On adding /> cc. of ammonia water to a solution of
1 gin. of metaphosphorie acid in 20 cc. of wafer, no
precipitate should form on adding ammonium oxalate
and ammonium sulphide solutions.

Arsenic.-—-On adding 5 cc. of stannous chloride solution
to a solution of I gin. of metaphosphorie acid in 1 c<\ of
water, the mixture should not darken on standing <we hour.

Substances Oxidizable by Permanganate. Dissolve I p i i .
of metaphosphorie acjd in 10 cc. of wafer, add f> ee. of U>
per cent sulphuric acid and 0.1 ec. of decinormal potassium
permanganate solution; then heat 5 minutes at 100° (•. The
red color of the mixture should not- disappear.

ACID PHOSPHOTUNGSTIC

Small, white, or slightly yellowish-green crystals, easily
soluble in water, and free from ammonia and nitric acid.



CHEMICAL REAGENTS 31

TESTS OF PURITY

Nitrates. — Dissolve 1 gm. of phosphotungstic acid in 10 cc.
of water, add a granule of sodium chloride and 1 drop of
indigo solution (1:1000), followed by 10 cc. of concentrated
sulphuric acid. The blue color of the mixture must not
disappear within ten minutes.

Ammonium Salts. — On heating a solution of 1 gm. of
phosphotungstic acid in 10 cc. of water, with 5 cc. of sodium
hydroxide solution (sp. gr. 1.3), no ammonia should be
evolved (to be ascertained by means of dampened litmus
paper).

NOTE. — Regarding a method for the quantitative analysis of phos-
photungstic acid, see F. Kehrmann, Ber., 20, 1813 (1887); J. Chem. Soc,
52, 777 (1887).

ACID PICRIC

(PICRONITRIC ACID; TRINITROPHENOL)

C0H2(OH)(NO2)3. Mol. Wt. 229.14.
Pale yellow, glistening crystals, melting at 122.5° C ,

soluble in about 90 parts of cold water and in about 30 parts
of boiling water. The acid is readily soluble in alcohol,
ether, and benzene.

TESTS OF PURITY

Resins; Substances Insoluble in Water. — 1 gm. of picric
acid should dissolve completely and without turbidity in
100 cc. of water. On adding to the solution 1 or 2 drops of
16 per cent sulphuric acid, no precipitate should form on
standing twelve hours. On subsequently filtering the liquid,
no resin should remain on the filter.

Picrates of Potassium, Sodium, and Ammonium.*—1 gm. of

* Picric acid cannot be tested for ammonia by warming with sodium
hydroxide solution, as under such conditions picric acid itself decomposes
with the evolution of ammonia.
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picric acid must completely dissolve in 20 <T. of benzene,
affording a clear solution.

Oxalic Acid. On adding calcium chloride solution to a
solution of 1 gm. of picric acid in KM) re. of water, a precipitate
of calcium oxalate should not form within two hours.

Free and Combined Sulphuric Acid. Kvnpornte a mix fun*
of 2 gin. of picric acid and 10 ec. of nitric aeid fsp. *y\ 1,-1)
to dryness on the water-bath. Dissolve the residue in KM) er.
of boiling water with the addition of 5 ce. of nitric aeid,
allow to cool, then filter, and add barium nitrate solution to
the filtrate. There should be no immediate turbidity.

Inorganic Matter (Ash). 1 gm. of picric aeid cautious! v
incinerated in an open platinum dish should not leave a
residue weighing more than 0.001 gm.

ACID ROSOLIC

Brittle, amorphous, reddish brown pieces, presenting a
metallic reflection, and readily soluble in alcohol, but insoluble
in water.

Rosolie acid is used as an indicator in the form of a solution
of 0.5 gm, of the acid in a mixture of f>0 cc. of tt/> per rent
alcohol and 50 cc. of water.

TIOSTS OF SKNsrnVKN'KSK

Add two or three drops of the above rosolie acid solution
to 100 cc. of distilled water. On adding to the solution
0.05 cc. of decinormal potassium hydroxide, the pale vellow
color of the water should change to a rose-red, and on tin*
further addition of 0.05 cc. of decinormal hydrochloric* acid,
the original color should be restored.
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ACID SUCCINIC

GiHeOi. Mol. Wt. 118.04.

Colorless, monoclinic prisms, soluble in 20 parts of cold
and about 2 parts of boiling water; in 10 parts of alcohol
and in 80 parts of ether. Succinic acid melts at 182° C,
and at 235° C. it boils with the evolution of white acrid
fumes, while it undergoes decomposition to a large extent
into water and succinic anhydride.

TESTS OF PURITY

Non-volatile Matter. — 1 gm. of succinic acid heated in a
platinum dish should volatilize and leave no weighable
residue; nor should any charring occur.

Oxalic Acid. — The solution of 1 gm. of succinic acid in
20 cc. of water should not be affected by calcium chloride
solution.

Tartaric Acid and Sulphates. — On adding potassium acetate
and barium nitrate solutions to a solution of 1 gm. of succinic
acid in 20 cc. of water, no precipitate should form on standing
twelve hours.

Chlorides. — On adding 2 or 3 cc. of nitric acid to 20 cc.
of the 1:20 aqueous solution of succinic acid, not more than
a faint opalescent turbidity should develop on the addition
of silver nitrate solution.

Ammonium Salts. — 1 gm. of succinic acid, on being heated
with 10 cc. of sodium hydroxide solution (sp. gr. 1.3), should
liberate no ammonia (to be ascertained with moist litmus
paper).

Heavy Metals. — 1 gm. of succinic acid dissolved in 20 cc.
of water should not be visibly changed by hydrogen sulphide
water.

Quantitative Determination. — Dissolve 1 gm. of succinic
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acid in 50 cc. of water, and titrate with uonuul potassium
hydroxide, using phenolphthalein us indicator.

1 cc. of normal KOH 0.05902 gm. of (\Iitt< >«, l<tf. 77100.

ACID SULPHANILIC

CoIMNHiOCrtOalOh.l ! 2H-.O. Mol. Wt.'JW.lK.

Sulphanilic acid occurs in colorless, neieulur, eflloresmit
crystals. It has no melting-point, hut carbonizes on bring
heated to 280 to 300° (.5. The acid is dillicultly suiuhle iu
cold water (about 150 parts), but more readily soluble in
hot water; it is insoluble in alcohol, ether, and benzene.

TKSTS OK PI'HITV

Inorganic Matter. I gm. of sulphanilie acid should leave
no weighable residue on ignition.

Sulphuric Acid (Aniline Sulphate). A solution of 1 p u .
of sulphanilie acid in 25 <».<». of boiling water should not- rhnnp*
in appearance on adding a few drops of barium chloride
solution.

Hydrochloric Acid (Aniline Hydrochloride). On shaking
1 gm. of Hulphanilic acid with 20 cc. of water and filtering
the filtrate should exhibit at most a faint opalescent tur-
bidity on the addition of a lew drops of nitric ueid and .silver
nitrate solution.

A C I D S U L P H U R I C
lUSO.,. Mol. Wt. 1IN.07.

I
ACID SULPHURIC, SP. GR. x.84
(CoNCKNTHATKl) SULPHURIC! Adi*)

A clear, colorless, oily liquid of specific gravity l .Sj, and
containing 95 to 96 per cent of H2S()4.
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TESTS OF PURITY

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

Nitric Acid. — Dilute 1 cc. of sulphuric acid with 9 cc. of
water, and overlay this liquid on 5 cc. of diphenylamine
solution (see Diphenylamine, page 100). A blue zone should
not form at the contact-surfaces of the two liquids.

Selenium. — On overlaying 2 cc. of sulphuric acid with
2 cc. of hydrochloric acid, in which a granule of sodium
sulphite has been dissolved, a reddish zone must not form at
the contact-surfaces of the two liquids; nor should a red
precipitate form on warming.

Substances Oxidizable by Permanganate. (Nitrous and
Sulphurous Acids). — Dilute 15 cc. of sulphuric acid with
60 cc. of water, and color the solution by adding 1 drop of
decinormal potassium permanganate solution. The pink
color should not disappear within three minutes.

Hydrogen-Halogen Acids. — 2 cc. of sulphuric acid diluted
with 30 cc. of water should appear unchanged on adding a
few drops of silver nitrate solution.

Lead. — On cautiously diluting 10 cc. of sulphuric acid
with 50 cc. of 85 per cent alcohol, no turbidity should be
observed; nor should a precipitate of lead sulphate form on
standing two hours.

Heavy Metals and Calcium. —
(a) Dilute 10 cc. of sulphuric acid with 50 cc. of water,

and add ammonia water in excess. On now adding
a few drops of ammonium sulphide and ammonium
oxalate solutions, neither a green color nor a turbidity,
should occur.

(6) On diluting 20 cc. of sulphuric acid with 100 cc. of
water, and passing a current of hydrogen sulphide
gas into the solution, no brown color should develop;
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nor, after the passage of the gas, should any brown
flocks precipitate on long standing (Tin).

Ammonium Salts. Dilute 2 ec. of sulphuric acid with
30 c.c. of water, and add aqueous solution of potassium
hydroxide (1:<>) to alkalinity, followed by 10 In 1T> drops of
Nessler's reagent. At. most a. light-yellow precipitate may
form, but in no ease a brownish-red one.

Arsenic* — A Marsh apparatus is set in operation, using
20 gm. of arsenic-free, granulated zinc, and arsenic free,
dilute sulphuric, acid (1:5). As soon as the air has been
expelled from the apparatus, heat the reduction tube to
redness, and then introduce a cooled mixture of 10 re. of
the acid (sp. gr. l.K-l) to be tested and f>0 ee. of water. No
deposit of arsenic should be visible in the reduction tube
within half an hour.

Quantitative Determination. The content of n.,S<)4 is
most readily ascertained by taking the specific gravity, and
then referring to tables for the percentage. Consult the tables
of Lunge, Isler, and Naef, Chem.-tech. rntersuch. Meth.,
5 0(1., 1, :*f>4 (19(M); compare W'nii^ Diet, of Chem., 4, (>2I
(1894); also J. Soc. Chem. lndM 24, 700 (I<)0f>).

The acid content may also be ascertained by tit ration with
normal potassium hydroxide solution, using methyl orange as
indicator.

1 cc. of normal KOII (MMWMN gm. of H..SO,, log. mm.

U

ACID SULPHURIC, DILUTED x6ft;.

A colorless liquid of specific gravity 1.110 to 1.1 Mf and
containing .15.7 to 10.3 per cent of II,S(),.

* Regarding the detection of arnwrio in milphuric aci<!, HCC
Chein.-tcch. UnterHueh.-Meth., 5 ed., 1, 'M\7 (UH)\); Detection and
mination of Arsenic. Reprint from J. Soc. Them. Inch, HUH.
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TKSTS OF PURITY

The tests to ho made are those given under Acid Sulphuric
fip. gr. LSI. Hut for I cc. of the arid sp. gr. I,Si use il r r .
of the acid >sp. gr. I.I 10.

Il l

ACID SULPHURIC, xo%

A colorless li(|uid of specific gravity about, 1.070, and
containing about K) per cent of II2S<)4.

TKSTS OK PUHITY

The tests to be made are those given under Acid Sulphuric,
sp. gr. l.iS'l. Hut for I cc. of (he acid sp. gr. LSI, use I.I ce.
of the acid sp. gr. 1.070.

(ACID) SULPHURIC ANHYDRIDE

so.,. Mol. \vi. so.oo.

Long, transpa-HMit, eolorhw prisms, which melt at 15° (\
to a clear oily liquid, boiling at -!(>° (\ On long keeping at
a temperature below 25° ('.T (he sulphuric anhydride* po-
lymerizes to a modification which forms long, silky, felted
needles, which melt above r>()° C , and which at a higher
temperature become converled into the (riovide in vapor
form, solidifying at ir>° (-., and boiling at •!(!" (•.

o. i\\\nn\ ifafivo <I<*t-4»rinirin<inn <>(' .stilphurir nnhv-
drido, HC.P. th« .statomonls îven und<»r Acid Siil[)liunc, Kuiuin .̂ ,\I;«» K.
K,OHonl(H'lH'r, "Zur (icfwltxhvxtinimunij tier rattchrnrfrn Schwrfrht'turr urni
dvs tirliwrft'lM'lurc arihi/HHtiti," 7A.»c\u\ anal (Hmm,, 37, 1>(M> (1HOK>; J. ( 1»MU,
Hoc, 74. II, 4(H (IHOS).
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A C I D S U L P H U R I C , F U M I N G

ACID SULPHURIC, FUMING. FREE FROM NITROGEN

A colorless, oily liquid, fuming in the air, and containing
8 to 10 per cent of free SO3 (i.e., 83.1 to 83.5 per cent total

TESTS OF PURITY
Non-volatile Matter. — 3 cc. of fuming sulphuric acid, on

being evaporated and ignited, should leave no weighable
residue.

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

Ammonium Salts. — Carefully add 2 cc. 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,
b u t in no case a brownish-red, color or precipitate may
develop.

Halogens. — Add 1 cc. of fuming sulphuric acid, by drops,
t o 30 cc. of water; on now adding a few drops of silver nitrate
solut ion, the liquid must not acquire more than a faint
opalescent turbidity.

Lead. — On cautiously adding 10 cc. of fuming sulphuric
acid , b y drops, to 50 cc. of 85 per cent alcohol, a clear liquid
should result, which should contain no precipitate of lead
su lpha t e after standing two hours.

Arsenic. — A Marsh apparatus is set in operation, using
20 gm. of arsenic-free, granulated zinc, and arsenic-free,
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dilute (1:5) sulphuric acid. As soon as the air has been
expelled from the apparatus, heat the reduction tube to
redness, then run into the apparatus a cooled mixture of
10 cc. of the fuming sulphuric acid with 90 cc. of water.
No deposit of arsenic should be visible in the reduction tube
within half an hour.

Quantitative Determination.* — Weigh off accurately 1 gm.
of fuming sulphuric acid in a Lunge-Rey stoppered bulb
pipette,t and cautiously allow the acid to run into 10 cc.
of water, contained in a porcelain dish. The contents of
the dish are now rinsed into a measuring flask of 100 cc.
capacity, and the flask then filled up with water to the
mark. After vigorously shaking, 25 cc. of the liquid are
titrated with fifth normal potassium hydroxide solution,
using methyl orange as indicator4

1 cc. of fifth normal KOH - 0.008006 gm. of SO3, log.
90342.

II

ACID SULPHURIC, FUMING f
An oily liquid, sometimes slightly colored, and often not

perfectly clear. The acid fumes in the air, contains from
* In accurate determinations, the acidity due to sulphurous acid must

be deducted from that determined by titration. Regarding this, see
Lunge, Chem.-tech., Untersuch.-Meth., 5 ed., 1, 395 (1904); J. Chem. Soc,
68, II, 413 (1895).

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

X In order to ascertain the free SO3 from the total SO;? found by analysis,
see the table in Lunge, Chem.-tech. Untersuch.-Meth., 5 ed., 1, 399 (1904);
compare Thorpe's Diet, of Appld. Chem., 2 ed., 3, 711 (1895).

If This acid, which contains traces of nitric acid, is considerably cheaper
than the foregoing acid, which is perfectly free from nitrogen. It is well
adapted for use in laboratories where fuming sulphuric acid is very fre-
quently used for the Kjeldahl nitrogen determinations. For accurate
nitrogen determinations, however, it will be necessary to determine the
nitrogen content of the acid by a blank test carried out in the manner
above described.
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8 to 10 per cent of free SO.,, and is intended for nitrogen
dotertninations by the Kjeldahl method.

TKSTS OK 1TIUTY

Nitrogen. Dilute li() ee. of the fuming sulphuric arid in
a retort with 200 ee. of wafer, and when eold add nitrogen-
free solution of sodium hydroxide (sp. #r. l..'{), until .strongly
alkaline. Then add )> gin. of zinc dust, distil off about
50 co., and collect (he distillate in a I- tube receiver con-
taining about 10 co. of water and 2 to l\ oe. of fifth normal
hydrochloric, acid. The distillate is then titrated with fifth
normal potassium hydroxide solution, u.sing methyl orange
as indicator. The ammonia should not have consumed more
than 0.2 co. of the fifth normal hydrochloric acid.

Quantitative Determination. The determination is niv-
ried out as described under Acid Sulphuric, Fuming, free
from nitrogen.

ACID SULPHURIC, WITH PHOSPHORIC ANHYDRIDE

AlTHOXIMATKLV 10, If), OK 2()r
(' P.,(L

Sulphuric acid containing phosphorus pentoxido. Approx-
imately 10, 15, or 20 per cent of i y )8 arc* the usual strengths.
The preparation is employed in Kjeldahl's nitrogen determi-
nation.

TKSTS OF Pt'lUTV

Nitric Acid.- Dilute 1 eo. of the solution of phosphoric*.
anhydride* in sulphuric acid with i) cc. of water, and overlay
this fluid on 5 cc. of diphenylamine solution (see Dipheny-
laminc, page 100). No blue zone should form at the contact-
surfaces of the two liquids.

Ammonium Salts. Dilute 2 cc. of the* solution of phos-
phoric anhydride in sulphuric acid with ;{() cc. of water, and
add aqueous solution of potassium hydroxide (1 :C>) to ulka-
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Unity, followed by 10 to 15 drops of Nessler's reagent. At
most only a faint yellow, but in no case a brownish-red,
color or precipitate should form.

ACID SULPHURIC, FUMING, WITH PHOSPHORIC AN-
HYDRIDE

APPROXIMATELY 5, 10, 15, 20, OR 25% P2O5

Fuming sulphuric acid containing phosphorus pentoxide;
the usual grades contain approximately 5, 10, 15, 20, or 25
per cent of P2OS. The preparation is used in Kjeldahl's
nitrogen determination.

TEST OF PURITY

Nitrogen. — The nitrogen determination is carried out as
described under Acid Sulphuric, Fuming. See footnote there.

ACID SULPHUROUS
SO2 + Aq. Mol. Wt. 64.0G.

A clear, colorless liquid of specific gravity 1.029 to 1.035.
The acid first reddens blue litmus paper, and then bleaches
it. The liquid contains about 6 per cent of SO2.

TESTS OF PURITY

Non-volatile Matter. —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 cc. of decinormal iodine solution,
constantly shaken, until decoloration ensues. To effect this
not more than 16.2 cc. of the acid solution should be required.

1 cc. of decinormal I = 0.003203 gm. of SO2, log. 50556.



42 CUKMICAL ittiAd'HtVTS

CUBES FOR GENERATING SULPHUROUS ACID

Cube-like pieces, containing at least 20 per cent of sul-

phurous acid.

TIOST OK STHKNCTII

Quantitative Determination. Introduce 1 gm. of the finely
powdered cubes and 5 gm. of anhydrous sodium rarbonate
into a graduated flask of 100 er. rapacity; add 50 re. of
water, boil the mixture, for about ten minutes, allow to cool,
fill the flask up to the mark, and filler. Run the filtrate
from a burette into a constantly shaken mixture of ;>() re.
of dccinonnal iodine solution and 10 re. of hydrochloric acid,
until complete decoloration ensues.

1 cc. of clccinormal I (M)0.T2(W gm. of SO,, log. 50550.

ACID TANNIC

(TANNIN)

A yellowish powder, or crystal -like, lust rous scales. Tannie.
acid is soluble in 5 parts of \val(»r and in 2 parts of 85 per-
cent alcohol, yielding a clear liquid acid to litmus paper.
Tannie acid is also soluble in about S parts of glycerin but
is almost insoluble in ether.

TKSTS OK PURITY

Inorganic Matter. - 1 gin. of tannin on ignition should
not leave a residue exceeding 0.002 gm. in weight.

Sugar, Dextrin. -On mixing 10 cc. of an aqueous (1:5)
solution of tannie acid with 10 cc. of X5 per cent, alcohol,
the mixture must remain clear for one hour; nor should a
turbidity occur on the further addition of f> cc. of other.
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Water. — On drying tannic acid at 100° C, it should not
lose more than 12 per cent of its weight.

seeNOTE. — Regarding the quantitative determination of tannic acid,
Fresenius, Anleitung zur quantitativen Analyse, Vol. II, 619 [or Lunge,
Chem.-tech. Untersuch.-Meth., 4 ed., 3, 560 ff. (1900)]; Fresenius-Cohn
Quantitative Analysis, Vol. II, 767 ff. (1904).

ACID TARTARIC

C4H6Oo. Mol. Wt. 150.04.

Colorless, prismatic crystals, or crystalline crusts, soluble
in 0.8 part of water, and in 2.5 parts of 85 per cent
alcohol.

TESTS OF PURITY

Sulphuric and Oxalic Acids, and Calcium. — Separate 20 cc.
portions of the aqueous (1:10) solution of the acid should
show no change with barium chloride nor ammonium oxalate
solutions; nor, when lowered to slight acidity by adding
ammonia water, should a precipitate be obtained on adding
calcium sulphate solution.

Lead and other Metals. —

(a) The solution of 5 gin. of tartaric acid in 20 cc. of
water, with 12 cc. of ammonia water added, should
not develop a brown color on the addition of hy-
drogen sulphide water.

(6) 20 cc. of the 1:10 aqueous solution should not be
affected by hydrogen sulphide water.

Inorganic Matter.—1 gm. of tartaric acid, on being ignited,
should leave no weighable residue.

Quantitative Determination. — Dissolve 1 gm. of tartaric
acid in 50 cc. of water, and titrate with normal sodium
hydroxide solution, using phenolphthalein as indicator.

1 cc. of normal NaOH = 0.07502 gm. of C4H6O6, log. 87518.
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ACID THIOACETIC

cuiaOosii. Mol. \V(. 7r».n«».

A yellow liquid of penetrating odor, boiling between 92
and 97° C, and having a specific gravity of 1.070. Thioacrtie
acid is soluble in 10 parts of water, and easily in alcohol.
The 0 per cent aqueous solution is used instead of hydrogen
sulphide in chemical analysis.*

TKSTS OK PURITY

Non-volatile Matter. 10 ec. of thioaeetie acid, on being
evaporated and ignited, should leave no weighuble residue.

Sulphuric Acid. On dissolving .1 ee. of thioueelie acid in
100 cc. of water, and adding barium chloride solution, no
turbidity should occur, nor should a precipitate form.

A L C O H O L E T H Y L I C
(ilia-Oil. Mol. Wt. M.OL

I

ALCOHOL ABSOLUTE

A clear, colorless liquid of specific gravity 0.79(5 to 0.798
(99 to ()().(> per cent by weight), and boiling at 7N..7' (\
Alcohol should not affect litmus paper.

TKSTS OK H'lUTY

Residue. — 50 cc. of alcohol, on being slowly evaporated,
should leave no residue.

* Regarding; the UNC of ihioaootio arid, woo tho following: H. St-hilV ami
N. P. Tarugi, Her., 27, 'MM (IMM) for ZlHchr. mini. Thorn., 34, J5(; (IS«».r»)|;
J. Chem. Hoo.f 68, II, H-\ fiSOf)). H. SchiiT, I^r., 28, 1204 (!S!»5); J.
Chom. Soc, 68, II, 370 (1S(.),P)).
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Fusel Oil.* — On mixing 10 cc. of alcohol and 30 cc. of
water in an Erlenmeyer flask, no turbidity or coloration
should be observed, nor should any foreign odor be noticeable.

A mixture of 10 cc. of alcohol and 0.20 cc. of 15 per cent
sodium hydroxide solution, when evaporated down to 1 cc,
and supersaturated with dilute sulphuric acid, should not
have the odor of fusel oil.

On rubbing a few drops of alcohol between the hands, no
unpleasant odor should be noticeable.

Molasses-Alcohol. — On overlaying 5 cc. of alcohol on 5 cc.
of concentrated sulphuric acid, no rose-red zone should form
within one hour at the contact-surfaces of the two liquids.

Aldehyde. — On warming 10 cc. of alcohol with 5 drops of
silver nitrate solution and 1 cc. of water for ten minutes on
the water-bath (70 to 80° C ) , neither a turbidity nor a
precipitate should form.

Organic Impurities.f — The red color of a mixture of 10 cc.
of alcohol and 1 drop of a 1:1000 potassium permanganate
solution should not pass into yellow within twenty minutes.

Metals and Tannin. — On adding to 10 cc. of alcohol 1 cc.
of ammonia water or 5 cc. of hydrogen sulphide water,
no coloration should develop.

* Regarding the quantitative determination of fusel oil, see Lunge,
Chem.-tech. Unterauch.-Meth., 4 ed., 3, 422, 442 (1900); Allen, Com.
Organ. Anal., 3 ed., Vol. I, p. 167 ff. (1898). A. Stutzer and O. Reitmaier,
Ztschr. angew. Chem., 3, 522 (1890); J. Chem. Soc, 60, 622 (1891). G.
Lunge, V. Meyer, and E. Schulze, Chem. Central!). (3), 15, 854 (1S84);
J. Chem. Soc, 48, 708 (1885). M. Glasenapp, Ztschr. angew. Chem., 8,
657 (1895); J. Chem. Soc, 70, II, 277 (1896). H. Borntrager, Chem.
Ztg., 13, Rep. p. 27 (1SS9); compare J. Chem. Soc, 56, 552 (1889), and
58, 669 (1890). See also Ztschr. Spiritusind., 18S6, 362.

t A partial decolorization of potassium permanganate occurs even
with the purest alcohol. Compare also M. E. Barbet, J. Pharm. Chim.,
19, 413, 457 (1889) [or Pharm. Ztg., 34, 481 (1889)]. P. Cazeneuve,
Chem. Ztg., 13, Rep. p. 198 (1889); for similar article see J. Chem. Soc,
56, 928 (1889). Lang, Chem. Ztg., 17, 1544 (1893).
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II

ALCOHOL, 95%

A clear, colorless liquid of about, O.Nlo' specific gravity
(15.6° C) , and containing about 05 per cent by volume of
absolute alcohol; C2II5OIL It boils at 7<Sa (!., is miscible in
all proportions with water, and does not change the color of
moistened litmus paper.

TENTS OK PIT HIT V

Residue. — 50 cc. of alcohol, on being slowly evaporated,
should leave no weighablo residue.

Fusel Oil. — Mix 10 cc. of alcohol, 5 ce. of water, and 1 cc.
of glycerin, saturate a piece of clean, odorless blotting-paper
with the mixture, and allow to evaporate spontaneously.
No foreign odor should be noticeable after the evaporation.

Aldehyde, Tannin. - 1 0 cc. of alcohol mixed with 5 cc. of
potassium hydroxide solution (5%) should not become yellow
at once.

Foreign Organic Matter, Aldehyde, etc. Shake 20 cc. of
alcohol with 1 cc. of decinormal silver nitrate solution. Not
more than a faint opaleseenee should appear, nor more than
a faint brownish tint after exposing for six hours to diffused
daylight.

Furfural. — Add ten drops of aniline and two or three
drops of hydrochloric acid to 10 cc. of alcohol. No pinkish-
red color should appear.

n r

ALCOHOL, 85%

This alcohol has a specific gravity of 0.830 to 0.S:M, and
contains 87.2 to 85.6 per cent of alcohol, ( y I8OU, by weight.
In other respects it conforms to the requirements given under
Alcohol Absolute.



CUtiMICAL 47

A L C O H O L A M Y L I C

<*AIIII -OH. Mol. W(, 88.07.

I

AMYL ALCOHOL

A clear, colorless liquid, neutral to litmus paper. Amyl
alcohol is hut slightly soluble in water, but is clearly miscible
with alcohol, ether, and benzin. It has a specific gravity
of O.KM and boils a t VM° 0.

TKSTK OK PURITY

Non-volatile Matter .™ 10 gm. of amyl alcohol evaporated
on the water-bath should leave no weighable residue.

Foreign Organic Matter (Furfural, etc.). —
(a) On shaking .r> ce. of amyl alcohol with 5 cc. of con-

centrated sulphuric acid, the. mixture should not
acquire more1 than a faint yellow or reddish color.

(/;) On shaking «r> ec. of amyl alcohol with f> cc. of potas-
sium hydroxide* solution, the amyl alcohol should
not acquire any color.

II

AMYL ALCOHOL FOR GERBER'S FAT DETERMI-
NATION

A colorless liquid boiling at I2X to 130° C , and of specific
gravi ty ().<Sl.r>.

TKST OK PURITY

I cc. of amyl alcohol shaken 'with 10 cc. of concentrated
sulphuric acid, and II ec. of water in a Gcrber butyrometer,
then centrifuged for two or three minutes, and then allowed
to stand for twenty-four hours, must not exhibit an oily
portion.*

*<!ompum N. <}or)*ruml M. M. (Vwindijk, Milch Ztg., 27, (Ml (1898).
n. (kmtruib., [ty, 2, U, 1)07 (!<S9H).
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ALCOHOL METHYLIC

Cii;t.;>n. Mol. Wt. :iv!.o:«.

A colorless, mobile liquid, readily misciMe in all propor-
tions with water, alcohol, ether, and I'ally and volatile oils.
Methyl alcohol has the specific gravity 0.7%, and boils
between 05 and (>C>° (\ It should not redden blue litmus
paper.

THSTS ()!•' ITHITV

Non-volatile Matter. .'{() ee. of methyl alcohol evaporated
on the water-bath should leave no weighaMe residue.

Acetone and Ethyl Alcohol. Shake together thoroughly
50 cc. of doubl(v nonnaJ sodium hydroxide solution and f> ee.
of methyl, alcohol in a mixing cylinder, and mid, with repeated
shaking? 25 cc. of double normal iodine solution. No tur-
bidity or floeeulent precipitate should occur; nor .should an
odor of iodoform be perceptible.

Empyreumatic Substances. I ce. of methyl alcohol should
dissolve without turbidity in 10 cc. of water. On allowing
5 cc. of concentrated sulphuric acid to drop into f> ee. of
methyl alcohol while kept cold, the mixture should not
acquire more than a slightly yellowish color.

Aldehydes.-—On shaking 10 cc. of methyl alcohol with
10 cc. of sodium hydroxide solution (sp. gr. I..H), the mixture
should remain colorless.

Substances Oxidizable by Permanganate. On adding I
drop of decinormal potassium permanganate solution to 10 ec,
of methyl alcohol, the red color of the liquid must not disap-
pear within ten minutes.

NOTK. - TieKiinliiiK the qu;mtit:itivo <l<>tonumation of lurthyl alcohol,
as well as the <(u;i,utif;i!ive (lotomiinuticm of mvtom« in mrthyl alcohol, M»««
Lunjc;c, C1hoin.-(och. lIntc»rNuch.-MclliM I <•<!., 3, WX\ (Miooi; compnn*
G. Kriinior, II. Simdio, and J. McHHingcr as g;iv<'ii in note un<l<<r A<M-ton<%
n. I.
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ALPHANAPHTHOL
CioH7-OH. Mol. Wt. 144.06.

Colorless, lustrous needles; having a phenolic odor, and
melting at 95° C. Alphanaphthol is difficultly soluble in
cold water, more readily soluble in warm water, and dissolves
easily in alcohol, ether, benzene, and chloroform.

TESTS OF PURITY

Inorganic Matter. — 1 gm. of alphanaphthol ignited on
platinum foil should leave no weighable residue.

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

ALUMINUM OXIDE

AlaO3. Mol. Wt. 102.2.

A white, very bulky, hygroscopic powder,* used for Wis-
licenus' f 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., 23, 765 (1904).
Ztschr. anal. Chem., 44, 96 (1905); J. Chem. Soc, 88, II, 363 (1905).
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aluminuin oxide is vigorously shaken for five minutes with
200 ee. of a solution of •!./> tfiu. of pure tannin in Nullirimt
water to make 1000 ec. (t 'se a Husk wit It a rubber Supper.)
The mixture is then heated for five minute;, on (he water*
bath, and filtered. «r>0 ee. of the filtrate are evaporated in a
weighed platinum or nickel dish, and the residue dried at
105° C. and weighed.

The total residue obtained from f>0 vv, of the original
tannin solution, and dried at 105" (\, is nUu asc'ertuin(*d.
On now calculating the residue for 'J00 ee. of tannin .uilution,
and deducting this from the total residue left from the tannin
solution treated with the aluminum oxide, the reMiIt .should
show that 1 gm. of aluminum oxide absorbs 0,10 to 0,50 ^ui»
of tannin.

A M M O N I A W A T E R

NH;I I I!;.<>. M*»l. W( SlU - I7(Hi
The aqiu^ous solution of ammonia J^IN h a clear, enlurless

licjuid, the spc><;ifi<* gravity of which decreu^e.. a » (he ammonia
content increases.

For analytical purposes, two .solutions of different nwren*
tration arc ordinarily used, of which one ha^ a Nperifie ^mvitv
of about 0.90, and contains about Id per cc\i\ of Nil.,, while
the other, the concentrated, has the :*peeiiir j^ravitv of about
0.025, and contains about 20 per cent of Nil,, In American
laboratories a still more concentrated solution of ammonia
is employed. Its strength is about 2S per eent and it \H
generally designated as " Stronger Ammonia Water."

1

AMMONIA WATER, a8<7

(STUONCKU AMMONIA \V\TKU)

A clear, colorless liquid having a specific gravity of about
0.90, and containing about 2N per ceift of NH;1.


