Manual of chemical analysis as applied to the examination of medicinal
chemicals : a guide for the determination of their identity and quality, and
for the determination of their identity and quality, and for the detection of
impurities and adulterations : for the use of pharmaceutists, physicians,
druggists, and manufacturing chemists, and of pharmaceutical and
medical students / by Frederick Hoffmann.

Contributors

Hoffmann, Fr. 1832-1904.
Francis A. Countway Library of Medicine

Publication/Creation
New York : D. Appleton and Co., 1873.

Persistent URL

https://wellcomecollection.org/works/z3hhmdr3

License and attribution

This material has been provided by This material has been provided by the
Francis A. Countway Library of Medicine, through the Medical Heritage
Library. The original may be consulted at the Francis A. Countway Library of
Medicine, Harvard Medical School. where the originals may be consulted.
This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/
































































16 MANUAL OF CHEMICAL ANALYSIS,

aqueous solution of barium chloride, which will be precipitated
by the addition of concentrated hydrochloric acid, or a solution
of calcium sulphate, which will be precipitated by aleohel ; in
both these instances the solvent power of the menstruum is
lessened and solution may be reéstablished by the addition of a
gufficient quantity of water. Instances of the seccond case of
precipitation are a solution of calcium hydrate, precipitated by
sodium carbonate, and a solution of magnesium sulphate, pre-
cipitated by barium hydrate.

Precipitation is resorted to as the most important mode of
detecting and discriminating bodies by their physical and chem-
ical properties.

The term “ turbidity  designates the formation of a preeipi-
tate so insignificant in quantity, or so finely divided, or so light
in weight, that the suspended particles only impair the trans-
parency of the fluid, and require a certain amount of time to
subside in the form of a precipitate.

In the course of analytical investigation, each precipitation
must be complete; to insure this, the reagent must be added
gradually, allowing the precipitate to subside after each addi-
tion, until no further precipitate is produced. In almost all
cases separation of precipitates is aided
by the application of géntle heat.

The separation of the supernatant
menstruum from a preeipitate is effected
either by filtration and subsequent wash-
ing of the precipitate upon the filter by
means of a washing-bottle (Fig. 1), or,
where the precipitate speedily and com-
pletely subsides, by decantation. As a
rule, funnels and filters must be small,
and proportionate to the amount of the
precipitate and the menstruum ; filters
should be cut so as not to project over

Fia. 1. the rim of the funnel, and it is also ad-
visable to moisten the filter upon the

fannel with distilled water, by means of the washing-bottle,
previous to passing the fluid through it. Decantation is
effected either by pouring off the supernatant clear part of
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the fluid by simply inclining the vessel and allowing the fluid
to flow down a glass rod (Fig. 2), or by drawing it off by means
of a small glass siphon or a pipette (Fig. 3).

In either mode of separation the precipitate, in most in-
stances, must be thoroughly freed
from the menstruum by washing
with water, either on the filter or
by decantation.

In all cases and operations
of chemieal examination, a rea-
sonable economy with the sub-
stance and the solutions is advis-
able, so as to leave enongh of the
former for unseen contingencies
and for mnﬁrmatnry tests, as
well as to repeat or verify any
and all results of the examina-
tion. All tests and reactions
are, therefore, performed on as ¥, 3.
small a scale as is reasonable and
appropriate in the particular ease; and all operations shoald
proceed accordingly, and with constant observance of the prin-

civles and processes whereon they depend.
2 :
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errors arising from an insufficient amount in the application of
reagents, especially with dilute solutions, or in those cases in
which the complete elimination of a substance by precipitation
is required for the subsequent examination for other bodies: for
instance, hydrosulphurie acid, applied in a limited quantity, pro-
duces a white precipitate with solutions of mercurie salts ; ap-
plied in excess, it gives a black precipitate. There are other in-
stances where an excess of the solution under consideration, as
well as of the reagent, may redissolve, and consequently destroy,
the precipitate whereon the reaction is based.

In operations of chemical analysis it must always be borne
in mind and well understood that, in the processes and phe-
nomena taking place between the reagents and the substances
acted npon, as in all chemical changes and reactions, certain laws
and definite limits exist between cause and effect, and that the
ability of correctly applying knowledge, judgment, and skill,
and of drawing the right inference from necessary as well as
from ecasual reactions and phenomena, must rule and guide the
methods and operations of the investigator, and carry them be-
yond mere conjecture and empiricism.

It is beyond the scope of this work to deseribe the mode of
preparing the reagents, their use and application, and their
deportment with the common compounds. For such informa-
tion, reference must be had to the text-books of applied and
analytical chemistry. From a practical point of view, only the
usnal strength of the solution of the reagents, as best sunited for
the eommon tests and examinations, and the mode of preparing
a few of the rarer or special reagents, or of such as are not in-
cluded among the medicinal chemicals considered in this vol-
ume, have been stated.

It hardly needs to be mentioned that all reagents must con-
gist purely of their essential constitnents, and must contain nc
admixture of any other substance; it must, therefore, be an in-
variable rule to test the purity of the reagents before they are
employed.

The reagents and their solutions must be preserved accord-
ing to their nature ; of those whose solutions are liable to alter-
ation or decomposition, only small quantities must be kept,
and always in tightly-closed glass-stoppered bottles.
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ing about 8 per cent. of anhydrous acid. Obtained by mix-
ing 4 parts of water with 1 part of concentrated hydrochlorie
acid.

Concentrated Nitric Acid.—Spec. grav., 1.42; containing 60
per cent. of anhydrous acid.

When concentrated acids are ap-
plied in small tests only by the drop,
as, for instance, in testing alkaloids,
ete., they are taken from the bottle
by dipping a glass rod into the acid
and allowing the drop or drops to
fall npon the substance to be acted
upon, or better by means of a kind
of pipette consisting of a thin, strong
glass tube, adjusted at one end to
a small caoutchoue bulb, and con-
tracted at the other extremity to
a capillary end. The fluid is
drawn into the tube, and delivered
again by gentle pressure of the bulb
(Fig. 5).

Diluted Nitric Acid.—Spec. grav., 1.068; containing 10 per
cent. of anhydrous acid. Obtained by mixing 4 parts of water
with 1 part of concentrated nitric acid.

Oxalic Acid.—Solution of 1 part of erystallized oxalic acid
in 12 parts of water.

Acetic Acid—Spec. grav., 1.047.

Diluted Acetic Acid—Obtained by mixing 4 parts of water
with 1 part of acetic acid.

Tartaric Acid.—Solution of 1 part of erystallized tartaric
acid in 5 parts of water,

Tannic Acid.—Solution of 1 part of tannic acid in a mixture
consisting of 8 parts of water and 2 parts of aleohol.

Indigo-Sulphuric Acid.—Solution of indigo in sulphurie acid.
Five grains of finely-powdered indigo are digested in 2 drachms
of concentrated sulphuric acid, in a corked test-tube, for 2
hours; subsequently, 4 ounces of strong sulphuric acid are
added, and, after subsiding, the clear liquid is decanted, and
carefully added to 2 ounces of water.
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Indigo Sulphate.—Solution of 1 part commercial indigo ear-
mine * in 150parts of water.

Aniline Sulphate.—Solution of & drops of aniline in 1 ounce
of diluted sulphuric acid.

Sulphuric-Acid Mucilage of Starch.—Half a drachm of starch,
mixed with 1 ounce of cold water, is stirred into 3 ounces of
boiling water ; then half a drachm of diluted sulphurie acid,
and, when cool, 5 drops of benzol are added.

Mucilage of Starch.—20 grains of starch, mixed with 1 ounce
of cold water, are stirred into 3 ounces of boiling water, and the
boiling is continued for a few minutes ; when cool, the clear lig-
uid iz allowed to stand for 12 hours, is then decanted, and a few
drops of benzol are added; or
it is satnrated with sodium ehlo-
ride, when it may be kept a long
time without decomposition.

Hydrosulphuric-Acid Gas (Sul-
phuretted Hydrogen).—Obtain-
ed by the action of diluted sul-
phurie acid upon ferrous sul-
phide. Among the several con-
venient forms of apparatus for
the continuous preparation of
the gas and to keep it ready for
use, the one represented in Fig.
6 is preferable. It consists of
three glass bulbs, the two lower
ones being a single piece, and
the upper one, prolonged by a
tube reaching to the bottom of
the lower, being ground air-
tight into the neck of the second. Through the tubnlure of
the middle bulb the ferrons sulphide is introduced, and the
tubulure then elosed by a cork containing a wide glass tube

* Obtained by precipitation of a diluted solution of indigo in Nordhausen oil of
vitriol by a concentrated eolution of pure potassium carbonate in excess ; the deep-
blue precipitate is collected upon a filter, washed with some water until the filtrate
ceases 1o effervesce with concentrated acids, and is then dried. The obtained sul-
phindigotic potassium is soluble, with a deep blue color, in 140 parts of water.
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provided with a stop-cock, or with a rubber tube, closed
by a Mohr's wire clamp (see p. 56). The acid is poured in
through the safety-tube, runs into the bottom globe, and rises
to overflow the ferrous sulphide in the middle one. When the
air has been allowed to escape through the delivery-tube, and
this is elosed, the pressure of the aceumulating
hydrogen sulphide forces the liquid from the
gecond bulb down into the lower, and thence
into the npper bulb, thus stopping the action,
and preserving a volume of the gas ready for
use.
When no such apparatus is at hand, hydro-
snlphuric-acid gas may be generated, in small b o
tests, from a little flask or a test-tube (Fig.
1), taking care that none of the contents of the flask pass
through the delivery-tube into the liquid under examination.
Hydrosulphuric Acid.—A solution of hydrosulphuric-acid
gas (sulphuretted hydrogen) in water, saturated at 15° C,, or

at a lower temperature, containing about four times its volume
of the gas. The gas is likewise obtained by the action of di-
luted sulphuric acid upon ferrous sulphide, and is washed in
water, contained in a small flask or eylinder (Fig. 8), before
passing it into water for absorption.
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Potassium Antimoniate—A cold-saturated, aqueous solution
of potassinm antimoniate,

Potassium Cyanide, .

Potassium Ferrocyanide.—Solution of 1 part of potassium
ferrocyanide in 12 parts of water.

Potassium Ferri Cyanide.—Solution of 1 part of potassium
ferri eyanide in 20 parts of water,

Potassium Sulphocyanide.—Obtained by boiling, in a flask,
for 15 minutes, 1 drachm of fused potassinm cyanide and 1
drachm of sublimed and washed sulphur in 6 drachms of
water ; then the liquid is filtered, and so much water added
as to make the quantity 6 fluid drachms.

Potassium Iodide.—Solution of 1 part of potassinm iodide in
10 parts of water.

Commercial potassium iodide generally contains traces of
potassium iodate, and this should be eliminated by dissolving
the salt in boiling aleohol, to saturation, filtering the hot solu-
tion, and, when cool, collecting and drying the separated salt.

Iodinized Potassium Iodide.—Eight grains of potassinm iodide
and 2 grains of iodine, dissolved in 2 ounces of water.

Potassium Mercuric Iodide—A solution of 11 grains of mer-
eurie iodide and 8 grains of potassinm iodide in 10 drachms of
water.

Potassium Mercuric Iodide with Potassium Hydrate (Nessler’s
test) — A solution obtained by gradually adding mercuric
iodide, mixed in a test-tube with some water, to a warm solu-
tion of 20 grains of potassium iodide in 1 drachm of water,
until the mereurie iodide ceases to be dissolved (about 20 grains
will be required); when cooled, 1 drachm of water is added,
and, after allowing the solution to stand for 24 hours, it is fil-
tered, the filter washed with a few drops of water, and 5 drachms
of Liquor Potassii, U, 8. P., added.

Sodium Hydrate (Liquor Sodii, U. 8, P.).—Spee. grav., 1.071 ;
eontaining 5.7 Pﬁl:‘ cent, of sodium hydrate.

Sodium Carbonate.—Dehydrated by exsiceation.

Sodium Carbonate.—Solution of 1 part of ervstallized sodium
earbonate in 10 parts of water.

Sodium Bicarbonate—Saturated aqueous solution of sodium
biecarbonate.
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Sodium Bitartrate.—Saturated aqueouns solution of sodium
bitartrate.

Sodium Acetate,—Solution of 1 part of erystallized sodinm
acetate in 5 parts of water.

Sodium Phosphate.—Solution of 1 part of crystallized sodinm
phosphate in 5 parts of water,

Sodium Hyposulphite—Solution of 1 part of crystallized
godinm hyposulphite in 10 parts of water.

Ammonium Hydrate (Aqua Ammonig fortior),—A nearly
gaturated aqueous solution of ammonium hydrate. Spee. grav.,
0.900; containing about 26 per cent, of the gas by weight,

Aqua Ammoniw, U. 8, P.—Spec. grav., 0.960; containing 10
per cent. of ammonium hydrate.

Ammonium Sulphydrate—A solution of ammonium sulphy-
drate in water containing some ammonium hydrate ; it is ob-
tained by saturating, at 15° C. or a lower temperature, 4 parts
of Aqua Ammoniz fortior, U, 8. P., with hydrosulphuric acid
gas, and by subsequent addition of 1 part of aqua ammonize,
It is best preserved in 1-ounce vialg, tightly eorked, and in a eool
place. This solution, being concentrated, has to be employed,
in the common test, only in small quantities, mostly by drops.

When hydrosulphurie acid gas is at hand, ammonium sul-
phydrate may, in many of its applications, be produced by
gaturating the liquid under examination with the gas, and by
subsequent addition of ammonium hydrate ; or, in ammoniated
solutions, if dilution does not interfere with the reaction, by
addition of hydrosulphurie acid.

Ammonium Carbonate.—Solution of 1 part of erystallized
ammonium sesqui carbonate in 8 parts of water and 2 parts of
aqua ammonize,

Ammonium Chloride.—Solution of 1 part of erystallized am-
monium chloride in 10 parts of water.

Ammoniated Magnesium Sulphate.—Solution of 2 parts of
magnesium sulphate, 1 part of ammoninm chloride, and 1 part
of agua ammonise, in 8 parts of water.

Ammonium Oxalate.—Solution of 1 part of erystallized am-
monium oxalate in 20 parts of water.

Caleium Hydrate (Lime-water).—Saturated aqueous solution
of caleium hydrate,
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Caleium Chloride.—1 part of precipitated ecaleium carbonate
is shaken with 8 parts of water, and so much concentrated
hydrochloric acid added as nearly to dissolve the carbonate;
the solution is then filtered, and 2 parts of water are added.

Calcium Sulphate.—Saturated aqueous solution of calcium
sulphate, containing about 0.2 per cent. of the salt.

Barium Hydrate.—Saturated aqueous solution of barium hy-
drate, containing about 5 per cent. of the salt.

Barium Nitrate—Solution of 1 part of erystallized barium
nitrate in 16 parts of water.

Barium Chloride,—Solution of 1 part of erystallized barium
chloride in 16 parts of water.

Magnesium Sulphate.—Solution of 1 part of erystallized mag-
nesium sulphate in 10 parts of water.

Ferrous Sulphate.—Solntion of 1 part of ferrous sulphate,
obtained by precipitation with alcohol, in 4 parts of water.

Ferrous sulphate is best obtained by pouring an aqueous
solution of freshly-prepared erystallized ferrons sulphate, satu-
rated at the boiling-point, into strong aleohol, collecting the
precipitate npon a filter, washing with a little aleohol, drying
by pressing between filtering-paper, and by immediately filling
the humid salt into small warm vials, which are corked and
sealed while warm. The absence of ferric sulphate may be
ascertained by testing the solution with potassium ferro-cyanide.
No blue turbidity, or only a very slight one, should oecur.

Ferric Sulphate, obtained by diluting 1 part of Liguor Ferri
Persolphatis, U. 8. P., with 3 parts of water.

Ferric Chloride, obtained by diluting 1 part of Liquor Ferri
Perchloridi, U. 8. P., with 3 parts of water.

Ferri dinitrosulphide, obtained by adding, drop by drop, a
solution of ferric chloride or sulphate, with constant stirring,
to a mixture consisting of equal parts of strong solutions
of potassium nitrate and ammonium sulphydrate, heating the
liquid to boiling for a few minutes, and filtering while hot from
the sulphur. The deep-colored liquid deposits, on cooling,
black, needle-shaped rhombie prisms of ferri dinitrosulphide ;
these are dissolved 1 part in 10 parts of water, to give the
required solution. *

Cobaltous Nitrate,—Solution of 1 part of cobaltous nitrate in
10 parts of watep
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Stannous Chloride.—Saturated solution of real and pure tin-
foil in concentrated hydrochlorie acid, with subsequent addition
of a little coneentrated hydrochloric acid.

Plumbic Acetate.—Solution of 1 part of crystallized plumbic
acetate in 10 parts of water.

Plumbic Nitrate.—Solution of 1 part of erystallized plumbie
nitrate in 10 parts of water,

Cupric Sulphate.—Solution of 1 part of ery stalhzecl euprie
sulphate in 10 parts of water.

Fehling's Solution.—4} drachms (17.33 grammes) of pure
erystallized cupric sulphate are dissolved in 2 ounces of water ;
24 ounces and 2 scruples (86.25 grammes) of pure erystallized
potassinum and sodium tartrate are dizsolved in 5 ounces of water,
and 2} ounces (70 grammes) of Liquor Sods of 1.3 spec. grav.
are added. Then the eupric solution is gradually added to the
latter one, and the liguid passed through a filter, and 20 much
water added as to make the whole measure 16 fluidounces
(500 cubie eentimetres).

Mercuric Chloride.—Solution of 1 part of crystallized mer-
curic chloride in 20 parts of' water.

Argentic Nitrate.—Solution of 1 part of erystallized argentie
nitrate in 20 parts of water.

Platinic Chloride.—Solution of 1 part of platinie chloride in
20 parts of water.

Nascent Hydrogen is a very delicate means of detecting
arsenic; this test depends upon the production of hydrogen
arsenide, whenever arsenic is present in any soluble form, in a
solution in which hydrogen is being evolved by the action of
zine upon hydrochlorie or gulphurie acid.

There are two methods of the application of this test ; the
one long known as Marsh’s test, and preéminently adapted for
forensic and quantitative detection and estimation of arsenic,
the other of recent device, and preferable for the ready and
prompt qualitative detection of arsenie.

A complete but simple form of apparatus for Marsh’s test is
represented in Fig. 9; it consists of a generating-flask a, of about
4 to 6 ounces’ eapacity, provided by means of a twice-perforated
cork, or rubber stopper, with a funnel-tub® and a delivery-tube,
which last is ecomnected by rubber corks with a wider glass tube,
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¢, loosely filled with fragments of calecium-chloride; to the oppo-
gite end of this drying-tube is attached a long picce of narrow
tubing of hard German glass, d, drawn out into a capillary end,
“and bent up so as to form a vertical jet.

Fia. 9.

The test consists in introducing into the flask @ pure granu-
lar zine or magnesium, and a little water; when the apparatus
is tightly fitted, hydrochlorie or sulphurie acid is added through
the funnel-tube. :

It is necessary in each case first to ascertain the purity of
these substances. After the evolution of gas has continued
long enoungh to expel the atmospherie air, the reduction-tube, d,
is heated to redness for about ten minutes, the escaping gas is
lighted, and a piece of white poreelain held in the flame. If
no dark deposit takes place, either in the tube or on the porce-
lain, the liquid to be tested may then be added through the fun-
nel-tube, and the operation continued in the manner deseribed.
If arsenic-spots are obtained in the tube, a number of them may
be produced by heating the tube in at least two places, at dis-
tances of about three inches, or if an approximately quantita-
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tive estimation of the arsenic is desired, all the arsenic may be
obtained by the employment of a longer reduction-tube and
several flames,

The obtained arsenie mirrors may be examined for identi-
fication or quantitatively determined by subsequently cutting
off the tube with a file.

Llager’s test, requiring a simpler apparatus and less time,
depends upon the action of hydrogen arsenide mpom soluble
argentic .salts, forming black argentic arsenide, and consists
in evolving hydrogen in a long test-tube, and allowing the
escaping gas to pass through a cover of white bibulous paper
moistened with solution of argentic nitrate, or cloging the tube
loosely with a cork, into the lower end of which a strip of stiff
white blotting-paper paper, moistened with the argentic nitrie
solution, has been fastened.

Since, however, the presence of the lower oxy-acids of sul-
phur and selenium give rise to the formation of hydrosulphurie
acid, which also blackens argentic galts, this test has invariably
to be preceded by a test for the ahsence of such acids, for
which purpose plumbic acetate is employed, which is not de-
composed by hydrogen arsenide.

A mixture of 1 part of coneentrated hydrochlorie acid with
2 parts of water, or, when sulphurie acid is employed, a mixture
of 1 part of coneentrated sulphurie acid with 4 to 5 parts
of water, is introduced into a long test-tube (Fig. 10), taking
care that it fills only about one-tenth of the capacity of the
tube, and that the upper parts of the interior of the tube re-
main dry; a few pieces of pure zinc are then placed in the
acid, and a small buneh of cotton, moistened with a solution of
plumbic acetate, is inserted into the orifice of the tube, which
is then allowed to stand for half an hour; if| after that time,
the cotton remains colorless, the reagents are free from lower
oxy-acids of sulphur and selenium, which are liable to form
hydrosnlphurie acid, and to impair the correctness of the test.

The operation may then be repeated with the addition of
the liquid to be tested, and with the precaution to ascertain,
notwithstanding the purity of the reagents, the ubsence of
hydrosulphuric acid, by the simultaneous exposure of argentic
nitrate and plumbic acetate to the escaping gas; this is done
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other with solution of plumbie acetate; the cork is then loosely
fitted into the test-tube, and this allowed to stand for half an
hour.

If arsenic be present, the paper cover, or strip, or the gun-
eotton, containing the argentie solution, will become black ; the
strip moistened with plumbic acetate must remain white. As
an additional evidence that the brown or black reaction is
argentic arsenide, the paper or cotton containing the dark .
reaction may be immersed in an aqueouns solution of potas-
ginn eyanide (1 to 8) in a test-tube, and this gently warmed, by
dipping it in water of 50° C.; the dark spots of argentie
arsenide will become a little lighter, but will not disappear,
while spots of argentic sulphide disappear at onece, and spots
of argentic phosphide or antimonide are dissolved gradu-
ally.

Ether.—Spec. grav,, 0,728,

Abzolute Aleohol.—Spee. grav., 0.793,

Chloroform.—Spee. grav., 1.430.

Carbon Bisulphide,—Spec. grav., 1.272,

Benzol.—Spec. grav., 0.680 to 0.700,

Albumen.—The white of one chicken-egg is agitated with 3
ounces of water, and is then filtered throngh clean tow, pre-
viously moistened with water.

Gelatin.—Solution of 10 grains of ichthyocolla, in shreds, in
each ounce of water, obtained by digestion and subsequent
filtration through moistened clean tow.

%  Neutral Litmus-Solution is prepared by digesting, for 24
hours, 1 part of powdered commerecial litmus in about 10 parts
of water ; the solution is then filtered, and the filter washed
with 4 parts of water. The filtrate obtained is divided into
two equal parts; to one of them very dilute phosphorie acid
is added, drop by drop, with eonstant stirring, until the liquid
turns faintly red. The red liquid is then added to the blue
portion, 2 parts of aleohol are added, and the whole kept in
small, well-corked bottles,

Blue Litmus-Paper is prepared by drawing unsized white
paper (Swedish filtering-paper) through the above neutral
liquid.

Red Litmus-Paper is prepared by drawing unsized white
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and compounds of ammonium, mereury, arsenie, and antimony.
In this ease the sublimate is removed to the bottom of the
test-tube, and, together with the substance, is covered with a

Fre. 11

few small pieces of charcoal, and again heated ; mereury and
arsenic form metallic sublimates, the latter with the character-

Fia. 12,

istic garlic odor, the former without. In another tube part
of the substance iz heated, and the sublimate is moistened
with solution of potassium hydrate ; mercurous chloride turns
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be not completely dissolved, the portion insoluble in water is
collected upon a filter, and is then treated successively with
dilute and coneentrated hydrochlorie acid ; by this process ear-
bonates evolve carbonic-acid gas, with effervescence ; peroxides,
chromates, and chlorates, evolve chlorine ; eyanides give hydro-
eyanic acid; many sulphides, hydrosulphuric acid; sulphites
and hyposulphites, sulphurous acid.

It hydrochlorie acid does not completely dissolve the sub-
stance, it generally effects the separation of one or more of its
constitnents ; for this reason the solution should be separated
from the residue and examined apart. The residue may consist
of . compounds undecomposable by hydrochloriec acid, which
exizted in the original substance; or of insoluble compounds
formed by the decomposition of the original substance by hy-
drochloric acid. Thus sulphur is separated from polysulphides,
and pulverulent or gelatinous silica from silicates; or, it lead,
gilver, or subsalts of mereury be present, insoluble chlorides of
these metals will be formed. In this latter case, argentie ¢hlo-
ride may be distingnished by its solubility in aqua ammonis,
and mereurous chloride by its reduction to black merenrous oxide.

If the substance is not completely soluble in hydrochlorie
acid, the insoluble residue is treated successively with nitrie
acid and aqua regia, which either act as mere solvents or exert
an oxidizing action,

When a finely-powdered substance is not dissolved by sue-
cessive treatment with either of these solvents, it must be ren-
dered soluble by other means, in order that its constituents may
be determined. This is generally accomplished by fusion with
3 to 4 parts by weight of alkaline earbonates, in the case of
the sulphates of barium, strontium, ealeium, and lead, and also
of silica and silicates, or by fusion with potassium bisulphate
in the case of alumina or aluminates.

III. QUALITATIVE ANALYSIS OF SOLUTIONS.
1. EXAMINATION FOR BASES.
The most important groups of bodies are the simple com-

pounds of the so-called metallic elements, which contain gen-
erally but one base and one acid, or one metallic and one
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(B) Metals which are not precipitated by ammonium car-
bonate; these are: magnesium, potassium, sodium, and ammeo-
nium, Magnesium carbonate is insoluble in water, but soluble
in ammonium chloride; the carbonates of the alkaline metals
are soluble in water.

If a solution is supposed to contain several or all of these
metals, it is obvious that, by the successive application of
these general reagents, we shall separate, first, by hydrochlorie
acid, those metals whose chlorides are insoluble in water or in
dilute acids; secondly, by hydrosulphurie aecid, those metals
whose sulphides are insoluble in diluted acids ; thirdly, by am-
monium sulphydrate, those remaining metals whose sulphides
or hvdrates are insoluble in neutral or alkaline liguids; and,
finally, by ammonium carbonate, those metals whose carbonates
are insoluble: so that at last only the alkaline metals are left
in solution.

Hereupon the following course and method of investiga-
tion may be employed, with the observation of the following
roles:

The precipitation by each general reagent must be com-
‘plete. To insure thig, the reagent must be added gradually,
allowing the precipitate to subside between each addition, until
no further precipitate is produced. In the ease of hydrosul-
phurie acid, the precipitation is complete when the solution,
after agitation, still smells strongly of' the gas.

Each group, when precipitated, must be thoroughly freed,
by washing with water, from all members of the subsequent
groups, which may be contained in the solution. After the
precipitation of each grounp, it is advisable to ascertain the
presence or absence of any members of the succeeding groups,
by evaporating on platinum-foil a few drops of the filtrate; if,
after ignition, there is no distinetly visible residue, non-volatile
substances need not be looked for further. It is obvious that,
if complete precipitation and thorough washing be neglected,
metals belonging to one group are liable to be found among
those of another group; and, consequently, as the analysis pro-
ceeds, reactions will be obtained which will be a gource of per-
plexity and errors,
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magnesium. If this metal be present, the solution is exactly
neutralized with hydrochloric acid, and is then agitated with
barium hydrate, so that the magnesium may be completely
precipitated as hydrate; the excess of barium is completely re-
moved from the filtrate by sulphuric acid ; the filtrate is then
evaporated to dryness, the residue moistened with hydrochlorie
acid, and heated to redness; it is then examined upon plati-
num-wire in an alcohol-flame; sodium imparts a yellow,
potassium a red, color to the flame; for verification, the rest
of the residue may be dissolved in a few drops of water, and
tested with platinum chloride; a yellow crystalline precipitate
of potassium platinic ehloride will be formed, if potassium be
present.

Ammonium is always sought for in a separate portion of
the original substance or solution, by heating with a concen-
trated solution of potassium or sodium hydrate: any ammeo-
ninm compound evolves the characteristic odor of ammonia.

II. EXAMINATION FOR ACIDS.

The examination for the bases is followed by that for the
acids and for chlorine, iodine, and bromine. The preliminary
examination, as well as the nature of the substance and the
bases found therein, will give information, in most cases, as to
what acids cannot be contained in the substance, and what
acids may be present therein or should especially be looked
for. Thus the acids of arsenie, and chromie, earbonie, and
hydrosulphuric acids, have already been indicated. With
goluble substances containing earthy and metallic bases, the
presence of carbonic, phosphoric, borie, and oxalic acids, is
excluded; soluble substances, containing silver, lead, and
mercurons compounds, exclude chlorine; soluble substances,
containing lead, barium, strontium, and mercurous salts, ex-
clude sulphurie acid.

In the examination for acids, a neutral solution is frequent-
ly required, and generally ammoniumn hydrate is used for neu-
tralization ; but, as most of the heavy metals, as well as some
alkaline earthy. salts, are precipitated when their solutions are
neutralized by ammonium hydrate, it is often necessary to
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filtered solution, acidulated with nitric acid, is then tested
with argentic nitrate.

Nitric and chloric acids have already been detected in the
course of the preliminary examination. The former may also be
recognized by mixing the solution in a test-tube with an equal
bulk of econcentrated solution of ferrous sulphate, and pouring
the mixture carefully upon concentrated sulphuric acid, so that
the fluids do not mix (Fig. 13). If nitric acid be present, the
line of contact between the two fluids will show a dark red-
brown coloration. Chloric acid will be detected by the evo-
lution of chlorine, when the original substance is warmed in
strong sulphurie acid.

This brief outline of a systematic course of analysis is ne-
cessarily open to modification in its details; such will be desig-
nated in many cases by the results of the preliminary examina-
tion. As has already been stated, the search for the acids is
especially more or less dependent upon the results of the pre-
vious examination, and the substances found.

- Complex substances, and those which resist the eommon
golvents, have to be dealt with by special processes in order to
transform their constituents into soluble compounds, as stated
on page 38, or by methods better adapted to their nature,
Thue, insoluble compounds of the heavy metals may be decom-
posed by digestion with ammonium eulphydrate ; sulphates of
gtrontium and ealeium, by digestion with sodium ecarbonate;
in both cases, the filtrate contains the acid, together with an
excess of the decomposing agent, while the metal is found in
the residue. Insoluble salts of organic acids are decomposed
by boiling with an alkaline earbonate: iron salts containing
volatile organic acids, by digestion with ammoninm hydrate ;
in both cases, the filtrate econtains an alkaline salt of the aeid.
Sulphides, and all the lower oxygen acids of sulphur, yield sul-
phurie acid when digested with nitrie acid, or any correspond-
ing oxidizing agent.
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Volumetric determinations are principally based, either
upon Safuratieny-in which the quantity of a base or an
acid is measured by the quantity of acid or base which is
necessary to convert it into a mneutral salt; or, upon Ouxi-
dation and Reduction, in which the quantity of the substance
to be determined is found by the quantity of chlorine, iodine,
or oxygen, to which it is equivalent as an oxidant, or which it
requires to pass from a lower to a higher stage of oxidation;

or, upon Precipitation, in which case the quantity of the sub-

Fra. 15,

stance to be determined is derived from that of the reagent
required to separate it in an insoluble state.

The quantities of the substances to be assaved volumetri-
eally are submitted to examination by weight, generally coin-
eident with their molecular weight, and are expressed either in
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grains, or, as is now generally preferred, in grammes ;* those
of the test-solutions by measure in eubic centimetres.t

Fia, 16, Fie. 17.

* One gramme i3 equal to 15.4340 grains of Troy-weight.

Although in this work, as previously mentioned, the time.honored apothecary's
weight has been employed, for all statements of quantities by weight, as still being
in general use in pharmaceutical practice in the United States, Great Britain, and
its colonies, yet the metric svstem of weights and measures has been preferred for
volumetrie analysis for the above reazon, and because the instruments for volume-
tric analygsia are generally constructed with metrie divisions, It is
ohvions, however, that grain weights and corresponding proportions
of mensures ean readily be employed instend of metric units,

t A cubie centimetre (Fig. 14) is the voluome occupied by one
gramme of distilled water at its point of greatest density, 4° C. ; metrie
measurements, however, are uniformly taken at 15°.55 C, (60° F.).
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gsome cylindrieal graduated litre-jars (Figs. 16 and 17), divided
into 100 or 1,000 centimetre-parts, and used for the preparation
of test-solutions as well as for the admixture of parts of a litre ;
and one or several graduated tubes for the delivery and measure-

Fra. 20. Fia. 1.

GrmrLee's BureTTE, Monr's BURETTE,

ment of the test-solutions ; pipettes and burettes. The former
are provided either with a single mark upon the narrow neck,
or are graduated into a number of cubic centimetres or parts
thereof. In using pipettes, they are filled by sueking and then
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closed above with the forefinger of the right hand (Fig. 18);
the delivery is effected by a more or less gentle displacement of
the finger. DBurettes are preferable for delivery and measure-
ment, and are now most generally employed ; they hold to a
certain mark 100 or less
cubiec centimetres, and are
divided into a correspond-
_ing number of equal parts.

There are three kinds of
burettes in use, which differ
mainly in their construction
for delivery : Gay Lussac’s
burette, Geisler’s burette,
and Mohr’s burette,

Of these, Mohr’s burette
is now in general use; it
consists of a graduated glass
tube, of about half an inch
inside width, and about 30
inches in length ; to its con-
tracted lower extremity is
fitted (Fig. 22) a small piece
of eaoutchoue tube ; into the
other end of which a small
piece of narrow glass tube,
about 1 inch long, is tight-
ly inserted. A strong wire
clamp (Fig. 23) closes the
rubber tube so that the fluid
can only pass through, ei-
ther in a stream or drop by
drop, when the knobs of the Fro, 22,
clamp are pressed. Since
the correctness of the test depends upon the accurate read-
ing of the height of the test-solution in the burette, a small
hollow glass float is employed for this purpose (Iig. 24); it is
of such a width that it can move freely in the tube without
undue friction, and of such a weight that it sinks to more
than half its length into the test-liquid. A line is scratched
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most vinegar yields a slight turbidity with barinm and argentic
nitrates. In order to ascertain the presence of either of these
acids in a free state, about half an ounce of the vinegar is dis-
tilled from a small flask, the recipient being cooled in ice-water

(Fig. 28); when about one drachm of distillate has been ob-
tained, this is preserved for examination for aldehyde ; another
receiver is applied, and the distillation continued until almost the
entire fluid has distilled over and the seanty residne commences
to become dry and dark. The distillate is then acidulated with
a few drops of nitric acid, and tested with barium nitrate for
gulphuric acid, and with argentic nitrate for hydrochlorie acid.
The presence of sulphuric acid may also be detected, or
verified, by reducing about one ounce of the vinegar by evapo-
ration, in a porcelain capsule, upon a water-bath, to the con-
sistence of a thick syrup, which, when ecool, is thoroughly mixed
with about half a fluidounce of strong aleohol, and allowed
to stand in a corked test-tube, with occasional agitation, for
about an hour; the filtrate is then mixed with about half an
ounce of distilled water, is acidulated with a few drops of diluted
nitric acid, and tested with a few drops of solution of barium
nitrate ; an ensuing white precipitate, not disappearing on dilu-
tion with water, proves the presence of sulphuric acid.
Sulphurous acids and sulphites may be detected by a green-
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above 16 to 18° C., fuse to a thin, colorless liquid of a pungent
odor and strong acid reaction, having a spec. grav. of 1.063 ; it
boils at 120° (0, yielding very pungent and acid inflammable
vapors. Acetic acid hydrate is miseible in all proportions with
water, aleohol, and ether, and dissolves albumen, fibrin, cam-
phor, and many resins, gum-resins, and essential oils ; diluted
with water, it forms the commercial and medicinal acetic
acids, which maintain the character of acetic acid as long as
the admixture of water does not exceed 18 to 19 per cent.,
beyond which dilution the acid loses more or less the charac-
ter of a strong acid, and its solvent properties for the above-
mentioned substances,

Acetic acid is recognized, either free or combined, by yield-
ding a deep-red color with solutions of ferric salts, and, when
not too much dilnted, by the odor of acetic ether, when heated
with a mixture of equal parts of aleohol and concentrated sul-
phurie acid.

Two strengths of acetic acid are officinal : Acidum Aceticum
of the spec. grav. of 1.047 (1.044 British Pharmae., 1.064 Pharm.
German.), and Acidum Aceticum dilutum of the spee. grav, of
1.006 (1.040 Pharmae. German,). The strong acid of 1.047
spec. grav. contains 28 per cent. of anhydrous, or 36 per cent.
of monohydrated, acetic acid, and 100 parts of it require 60
parts of crystallized potassinm ecarbonate for saturation ; the
diluted acid of 1.006 spee, grav. contains 3.63 per cent. of an-
hydrous acid, and 100 parts of it saturate 7.6 parts of erystal-
lized potassinm bicarbonate.

The strength of aqueous acetic acid cannot be correctly in-
ferred from its specific gravity, since its densify is inereased to
a certain cxtent by eontraction, the spec. grav. of 1.0735 being
the maximum density, below which it again decrcases; for
instance: a mixture of one molecule of monohydrated acetic
acid with three molecules of water has the same specific gravity
as a mixture of one molecule of the acid with nine molecules
of water, namely, 1.0686. The strength of acetic acid may be
determined by observing the exact quantity of crystallized

“potassinm bicarbonate required to saturate a known weight of
the acid, and by subsequent equation ; or by treating a known
“weight of the acid with an excess of barium carbonate, and by
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calculating its strength from the amount of carbonate decom-
posed, which is ascertained by deducting the weight of the
remaining undissolved carbonate from the total amount used,
and by dividing the remainder by 1.933; the quotient indicates
at once the quantity of monohydrated acetic acid contained in
that quantity of the acid. *

The readiest mode of ascertaining the strength of acetic
acid, is the volumetric estimation with test-solution of sodium
hydrate (page 60). Sixty parts by weight (the molecular weight)
of anhydrous acetic acid require for exact saturation 40 parts
(the molecular weight) of sodium hydrate; since 1,000 eubic
eentimetres of' the test-solution contain 40 grammes of sodium
hydrate, these saturate exactly 60 grammes of anhydrous acetic
acid. Upon this equation the caleulation for the strength of
acetic acid may be based: for instance, an acid, of which 182.0
grammes saturate 1,000 cubic centimetres of test-solution, con-
tains 33 per cent. of anhydrous acid; an aecid, however, of
which the same quantity is saturated by 930 cubic centimetres
of the test-solution, contains, therefore, only 30.7 per cent. of
anhydrous acid. -

In order to secure acenrate results in the volumetric estima-
tion of acetic acid, alkanet-tineture is preferably used as the
indieator of saturation, since the alkaline acetates, though neu-
tral in combination, have an alkaline reaction on litmus.

Examination :

Empyrewma betrays itself by its odor; small traces, how-
ever, may be recognized by neutrulizing a little of the acid with
Liquor Potasse, and by tingeing it subsequently faintly with
potassium permanganate, and by gently heating it.

Sulphuric and hydrochlorie acid may be detected by test-
ing separate portions of the diluted acid with barium nitrate
for the former, and with argentic nitrate for the latter.

Sulphurous acid is indicated by a greenish coloration, when
a little of the acid is heated with a few drops of solution of
potassinm bichromate ; it may also be recognized when a mix-
ture of about one drachm of the acid with two drachms of
diluted hydrochlorie acid and two drachms of water, is poured
upon a little pure granular zine in a large test-tube, and the
mouth of the tube is at once loosely closed with a bunch of
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in a corked test-tube in a warm place for several hours; an en-
suing white precipitate would indicate ¢in or zine (if no sul-
phurous acid be present, which also ecauses a white turbidity
with the reagent), a black one lead or copper ; in the latter case,
the precipitate may be collected and washed upon a filter, and
then dissolved in a few drops of warm, strong nitrie acid, and then
diluted with a few drops of water; this solution is tested in two
separate portions, the one by over-saturation with ammonium
hydrate, the other with one drop of dilute solution of sodium
sulphate ; a blue coloration in the first test would indicate cop-
pery and a white precipitate, in the second one, lead.

ACIDUM ARSENIOSTUM.
ACIDUM ARSENICOSUM, ARSENICUM ALBUM,
Arsenious Aeid. White Arsenie.

Arseniouns acid oceurs in two polymeric erystalline forms,
and in the amorphous state; the latter one being the commer-
cial white arsenic. When freshly prepared, it forms heavy,
transparent, glassy cakes, with smooth conchoidal fracture, and
has a spee. grav. of 3.738; this becomes gradually opaque and
poreelain-like by passing into the erystalline state, which
change proceeds from the surface toward the inside; at the
same time its density is slightly diminished (3.689), and its
solubility in water increased. In consequence of the simulta-
neous occurrence of the amorphous and the erystalline modifi-
cations, and the difference in their solubility, the statements of
the solubility of arsenious acid in water are slightly at variance.
The amorphous glassy, and the commercial powdered, acid is
goluble in 10 to 12 parts of boiling, and 30 parts of cold, water;
it is almost insoluble in aleohol and insoluble in ether, but
freely soluble in the alkaline hydrates and in warm diluted
acids, especially in hydrochloric and tartarie acids, from which
latter solutions it deposits, on cooling, in small transparent
octabiedral erystals,

Arsenions acid volatilizes at about 218° C. without fusion,
forming a colorless, inodorous vapor which solidifies, on cool-



T4 MANUAL OF CHEMICAL ANALYSIS,

ing, in small transparent and brilliant octabedrons; but when
heated, in contact with reducing-agents, such as potassium
cyanide, organic substances, and carbon, the aeid is reduced to
metallic arsenic, which sublimes and deposits in a brilliant me-
tallic erust when the reduction is carried on in a glass tube
(Fig. 80), emitting, at the same time, a peculiar and character-
istic odor, somewhat similar to garlie.

T L

Fg, 80,

The aqueous solution of arsenious acid has a feeble acid re-
action on litmus ; it vields a white precipitate with lime-water,
a yellow one with hydrosulphuric acid, soluble in' aqua ammo-
nige ; argentic nitrate and cuprie sulphate produce only a tur-
bidity in solutions of arsenious acid; upon the addition of an
alkali, however, a yellow precipitate is formed with the former
reagent, and a brilliant green one with the latter, both precipi-
tates being soluble in exeess of ammonia, and the argentic one
also in nitrie acid.

Solution of arsenions acid, when mixed with either hydro-
chloric or sulphuric acid, and the mixture allowed to act on
metallic zine or magnesinm, gives rise to the formation of hy-
drogen arsenide simnltaneounsly with the formation of hydrogen
sulphide, which has an alliaceons odor, and burns with a bluish-
white flame, depositing a brilliant black spot on ecold surfaces
held in the jet (Marskh’s test). When solution of arsenious

I
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to traces of essential oil. When derived from solutions, ben-
zoie acid forms colorless, pearly needles or laminge of six-sided
prisms. When warmed, the acid begins to volatilize below
100° C.; melts at 121° C., forming a colorless liquid, which, on
cooling, solidifies ; at 145° C. it evaporates freely, and at near
240° C. it boils, without decomposition, emitting an acrid, irri-
tating vapor, which readily inflames, burning away without
residue.

Benzoic acid is soluble in about 200 parts of cold, and 25
parts of boiling, water, in 10 parts of glycerin, and freely in
aleohol, ether, oil of turpentine, and many essential and fatty
oils, and also in solutions of the alkaline hydrates. Coneen-
trated nitrie and sulphurie acids dissolve benzoic acid more or
less without decomposition ; on addition of water it is precipi-
tated unaltered. A concentrated solution of benzoie aeid in
aqua ammonig, in which the ammonium hydrate is nearly
neutralized, gives, on addition of a few drops of solution of a
ferric salt, a copions reddish-yvellow precipitate of ferric ben-
zoate, which, on addition of hydrochlorie acid, disappears,
while the benzoie acid is precipitated, redissolving on addition
of ether or aleohol.

Examination :

Hippurie acid, as is well known, is resolved by the action
of hydrochlorie acid, and other agents, into benzoic aeid and
glyeocine, and much benzoie acid is obtained from this source.
Such acid, however, differs in some of its chemical properties
from the benzoic acid derived from the benzoic resin, especially
in the degree of solubility of its salts in water and aleohol, and
in its deportment with potassinm permanganate; this differ-
ence extends very likely also to their physiological and thera-
peutical action, and the acid derived from hippuric acid cannot
yet be considered as admissible for medicinal use. :

Hippuric acid may be distinguished from, or recognized in,
benzoic acid, by heating in a test-tube a mixture of about 20
grains of the acid with 50 grains of dry potassium hydrate, and
about 50 drops of water ; if hippuric acid is present, it will be
indicated by a faint odor of ammonia, and by white vapors
with a glass rod moistened with acetic acid and held over the
orifice of the test-tube, as well as by blackening a strip of un-
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dish ; at temperatures above 41° C., pure earbolic aeid forms an
oily, ecolorless liquid, which boils at about 182° C.; its spec.
grav. is 1.060 to 1.065 ; it absorbs moisture on exposure to the
air, and gradually deliquesces; it dissolves about one-tenth of
its weight of water, and then remains liquid far below its melt-
ing-point,

Pure earbolic acid dissolves to some extent in water,* and
is freely miscible with aleohol, ether, chloroform, glycerin, acet-
ic acid, and the volatile and fatty oils; its aqueous solution
does not react upon test-paper, coagnlates albumen and collo-
dion, and assumes a violet-blue color upon the addition of a
few drops of a dilute solution of neutral ferric chloride.

Carbolic acid is miscible with concentrated sulphuric acid,
with a slight evolution of heat, without apparent change; it
yields a more or less violent reaction with concentrated nitrie
acid, and with ehlorine and bromine ; it is also soluble in the
alkaline hydrates, and combines with them, and with other
salifiable bases, forming nentral salts, which, however, main-
tain the alkaline reaction, and are decomposed by all acids.

‘The pure commercial carbolie acid contains mostly a slight
quantity of cresol, and perhaps of other homologous aromatic
aleohols, which do not modify the principal properties of pure
phenol, except that they lower its melting-point, and apparently
decrease its solubility in water, which may also be influenced
with pure phenol by a slight quantity of water.

Examination :

The quality of earbolic acid is sufficiently recognized by the
above characteristics, by its odor, and by its appearance; in
order to deteet admixtures, the fused acid may be tested by
mixing it with twice its volume of liquor potasse, and warming
the mixture by immersing the test-tube in boiling water; a
complete golution should take place, which, when cold, should
remain limpid, and not separate any oily liquid upon dilution
with three times its bulk of water.

* The United States Pharmacopeeia states that carbolic acid is soluble in from 20
to 33 parts of water, the purest being the most soluble, The Pharmacopea Ger-
manica states the proportion of solubility as 1 part of the acid to from 50 to 60
parts of water,
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ACIDUM CHROMICURMN.
Chromic Acid.

Brilliant erimson-red acicular erystals or erystalline masses,
of an acid, metallic taste ; very deliquescent, and therefore fre-
quently of a humid appearance. At a heat between 180° and
190° €., they melt into a reddish-brown liquid, which, on cool-
ing, forms a red, opaque, and brittle mass.

Chromie acid is freely soluble in water and alcohol, forming
orange-yellow solutions. It is a powerful oxidizing agent, and
decomposes organic matters.

Wlen its aqueous solution is heated, after the addition of a
few drops of hydrochlorie acid and a few drops of aleohol, the
orange-red color of the liquid becomes yellowish green, with
the evolution of ethereal vapors. When dissolved in an aque-
ous solution of sulphurous acid, it forms immediately a green
golution.

Examination :

Sulphuric acid may be detected by boiling a diluted solu-
tion of the acid, to which a few drops of hydrochlorie acid and
a little aleohol have been added, until the liquid appears green.
Part of it is then tested with barium nitrate; an ensuing white
precipitate would indieate sulphurie acid.

Potassium bichromate may be deteeted in the rest of the
green solution, by evaporating it, in a porcelain capsule, nearly
to dryness, and by subsequent solution of the residue in a few
drops of water ; the filtered solution is tested with sodium bi-
tartrate ; an ensuing white erystalline precipitate would indi-
cate potassiumwm,

ACIDUM CITRICUM.
Citrie Acid.
Colorless rhomboidal prisms with dihedral summits, perma-

nent in the air, but slightly eflorescent in a dry and warm

atmosphere, and becoming moist in a damp one. Exposed to
a strong heat, the acid fuses, and is wholly dissipated, with the
evolution of empyreumatic vapors.
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the citric-acid erystals, after several minutes’ action of the alka-
line solution, appear elearer and more transparent ; if erystals
of tartaric acid be present, they will be recognized by their
cloudy and white appearance ; after two or three hours, the
erystals of citrie acid are nearly or quite dissolved, and in their
stead is frequently left a small, delicate, dust-like spot (due to
traces of caleium salts); if erystals of tartaric acid be present,
they will appear whitish, covered with a coat of small trans-
parent acicular erystals, and surronnded by a deposit of small
overlapping groups of similar erystals, or a thin, though broad,
crystalline film (all crystals of potassium bitartrate).

Metallic impurities may be detected in the aqueous solution,
by a dark coloration or turbidity with hydrosulphuric acid ; if
it be so considerable as to form a deposit, this is collected and
washed upon a filter, and then dissolved in a few drops of warm
nitrie acid ; the obtained solution is divided into two portions,
one of which is examined by over-saturation with aqua ammo-
nige for eopper, which will be indicated by a blue coloration,
and the other with one drop of dilnted sulphurie acid for lead.

Sulphates may be deteeted in the diluted agueous solution,
to which a few drops of diluted nitrie acid have been added,
by a white precipitate with barium nitrate.

ACIDUM GALLICUM.
Gallie Aeid.

Small acicular prisms or silky needles, or a erystalline pow-
der, nearly colorless, or of a pale fawn-color. They contain 2
molecules (9.5 per cent.), of water of erystallization, which pass
off at about 100° C.; at about 215° (., the acid is resolved,
without fusing, into carbonie acid and pyrogallic acid, which
latter sublimes in small erystalline plates; when exposed to a
strong heat, with free access of air, gallic acid burns away
without residue,

Gallie acid is soluble in 100 parts of eold, and in 3 parts of
boiling, water ; it is also soluble in cold, and freely in boiling,
aleohol, but less soluble in ether and glycerin. The aqueous
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cent. of the gas and various impurities, which impart a yellow-
ish eolor to the acid.

Hydrochlorie acid may further be recognized by the evolu-
tion of chlorine gas when heated in a test-tube with black man-
ganie dioxide, and, when diluted, by a white curdy precipitate
with argentic salts, which is insoluble in acids, but soluble in
ammonium hydrate and in potassium ecyanide, and which be-
comes black on exposure to the solar light.

Volumetric Estimation, see page 61.

Examination :

Fized impurities are recognized by a residue, upon evapora-
tion of the acid in a platinum spoon or watch-glass.

Sulphuric acid may be detected in the acid, after dilution
with at least five times its volume of water, by a white precipi-
tate when tested with a few drops of barium chloride.

Sulphurous acid may be detected in the filtrate of the pre-
ceding test, after the sulphuric aeid, if such be present, has
been completely eliminated, by mixing with it a little chlorine-
water ; an ensning white turbidity would indicate sulphurous
acid.* This may also be recognized or confirmed when a little
of the hydrochlorie acid, diluted with 4 or 5 parts of water, is
;muled upon pure Gr:muiar zine in a small flask (Fig. 31),
:md the evolved gas allowed to pass into
a diluted solution of plumbic acetate in a
test-tube; an ensuing black precipitate in
the solution would indicate sulphurous acid ;
or the test may be made in a large test-tube,
and the solution of plumbic acetate exposed
to the eseaping gas by elosing the mouth of
the tube with a bunch of cotton, moistened
with the solntion (Fig. 29 ; page 72).

 Chlorine may be detected by the occurrence of a blue col-
oration, when the acid, diluted with about five times its bulk
of water, is mixed with a few drops of solution of potassium
iodide (free of iodate) and a little mueilage of starch.

lodine and Bromine.— About eight volumes of the acid are

Fis. 81,

* Chlorine and sulphurous acids, when in contact with water, form hydrochlorie
and sulphuric acids; therefore the presence of either one of these impurities in hy-
drochlorie acid excludes the other one.
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agitated in a test-tube with one volume of chloroform ; after
gubgidence, the stratum of chloroform will appear red when io-
dine, and vellowish when bromine, is present. If the chloro-
form, however, remains colorless, a few drops of chlorine-water
are added ; when, after agitation and subsequent subsiding, the
chloroform still remains colorless, the absence of hydrobromie
and of hydroiodic acids is also proved.

Matals are detected in the acid, diluted with at least four
times its bulk of water, when tested with hydrosulphuric acid :
a white turbidity would indieate sulphurous acid or ferric chlo-
ride, a yellow one, arsenious chloride, and a dark one, metals
(copper, lead, or tin); in order to distinguish the latter, the
precipitate is collected upon a filter, washed, and then treated
with a little warm ammonium sulphydrate ; the filtrate is over-
satnrated with a few drops of hydrochloric acid ; a brown
precipitate indicates fin. The precipitate upon the filter, in-
goluble in ammonium snlphydrate, is washed, and dissolved in
a few drops of warm nitrie acid ; part of this solution is over-
gaturated with ammoninm hydrate ; a blue eoloration indicates
eopper; another portion is diluted and tested with one or two
drops of diluted sulphurie acid ; a white precipitate indicates
lead.

Awrsenic.—The presence of arsenious or arsenie chlorides
may be shown by adding about 25 drops of concentrated
solution of stannous chloride to about three fluid-drachms of
the concentrated acid, and then adding, drop by drop, about
one fluid-drachm of concentrated sulphuric acid; the mixture
becomes hot, but remains clear and colorless; if, however,
traces of arsenic are contained in the aeid, it becomes more or
less turbid, and deposits a brown precipitate.

Another test is to introduce a mixture of one fluid-drachm
of the acid, with four drachms of water wherein about three
grains of eupric sulphate have been dissolved, into a long test-
tube (Fig. 32), taking care that the liquid fills only about one-
tenth of the tube, and that the upper interior surfaces of
the tube remain dry; a few pieces of pure zine are then
added, and a small bunch of gun-cotton moistened with solu-
tion of argentic nitrate, or a cork provided with a strip of
strong white blotting-paper moistened with the argentic solu-
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ACIDUM HYDROCYANICUM DILUTUM.

ACIDUM HYDROCYANATUM.
Diluted Hydroeyanie Aeid,

Pure hydroeyanic acid is a thin, colorless, and exceedingly
volatile and unstable liquid. Its odor is very powerful and
characteristic, resembling that of peach-blossoms or oil of bitter
almonds. It mixes with water and aleohol in all proportions.
The officinal acid is a highly-dilute agqueous solution, contain-
ing only about two per cent. of anhydrous acid. It imparts a
faint evanescent color to litmus, and forms a white precipitate
with argentic nitrate, soluble in potassium c¢yanate, as well as
in nitrie acid, but less soluble in ammonium hydrate. Upon
addition of ferrie chloride to the dilute acid, and subsequent
slight over-saturation with potassinm hydrate, the liquid will
acquire a blue color, and deposit a slight dark-blue precipitate
after the addition of hydrochlorie aeid in excess. It a solution
of mercurous nitrate is added, drop by drop, to the officinal
hydroeyanie acid, a gray precipitate of metallic mercury is
formed at once, ;

Examination :

Hydrochlorie and phosphoric acids may be detected by
ghaking some of the acid with a little powdered sodium bibo-
rate ; then the whole, without filtering, is evaporated in a poree-
lain eapsule, at a gentle heat, to dryness; the residue is dis-
solved in dilute nitrie acid, and part of the filtered solution is
examined with argentic nitrate for Aydrochloric acid, which
is indicated by a white precipitate. To another part of
the solution ammonium melybdate is added, and heated to
boiling ; an ensning yellowish precipitate indicates phosphoric
acid. '

Lormie acid, it present, will be deteeted by its property of
reducing red oxide of merecury to gray metallic mercury, when
a little of the acid is warmed and agitated with a few grains of
the oxide.

Sulpluric acid is detected by the formation of a white pre-
cipitate upon addition of a few drops of barium nitrate to the
acid.

PR R T ey
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Estimation of the strength of hydrocyanie acid.

There are two simple modes of ascertaining the quantity of
anhydrous acid contained in hydroeyanic acid. The one de-
pends upon the fact that one part of anhydrous hydrocyanic
acid forms 5 parts of argentic
cyanide ; that, accordingly,
100 parts of the officinal acid
should yield 10 parts of ar-
gentic cyanide,

The second mode is the
volumetric one, and depends
upon the property of argentie
eyanide to form a soluble com-
pound with alkaline eyanides.
When, therefore, the officinal
hydrocyanic acid is convert-
ed into sodinum or potassium
cyanide by addition of sodi-
um or potassinm hydrate, no
permanent precipitate will
appear, upon the addition of
nitrate of silver, until more
than sufficient cyanide of =il-
ver is produced to form the
goluble eompound.

I. One hundred grains of
the acid are completely pre-
cipitated by a solution of ar-
gentic nitrate. Then two fil-
ters of exaetly the same size ; :
‘and paper are cut; through the one the liquid is filtered,
the precipitate washed, and then both the empty filter and
the one containing the argentic cvanide are dried, at a heat
not exceeding 100° C. When the weight of the latter filter
remains constant, both filters are weighed, the empty one serv-
ing as a counterpoise of the one containing the precipitate;
the excess of weight of the latter is argentic eyanide, of which—

10 grains represent 2.015 per cent. anhydrous hydrocyanic acid,
10.6 « i 2.10 L i i k&
11 117 11 22“ 1Y (1% 1] ik
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II. Twenty-seven grammes of the diluted hydrocyanie aeid
are converted into sodium cyanide, by adding solution of sodium
hydrate until, after stirring, litmus-paper shows that the liquid
has a slightly alkaline reaction. The test-solution of argentie
nitrate is then allowed to flow in gradually (Fig. 33), until,
after agitation, a slight permanent turbidity remains. When
this oecurs, the quantity of argentic nitrate added represents
exactly half the amount of hydrocyanic acid present in the
diluted acid, and the quantity of acid indicated denotes, there-
fore, when doubled, the correct percentage.

For volumetric estimation, see also page 62,

ACIDUNM LACTICUNM.
Laetie Aeid,

A limpid, odorless, syrupy liquid, colorless, or of a pale-yel-
lowish tint, of a sour taste, and of from 1.21 to 1.24 spee. grav.
(eontaining 75 per cent. of hydrated lactic acid). It is misei-
ble, in all proportions, with water, glycerin, aleohol, and ether,
and also, without being colored, with concentrated sulphurie
acid. Lactic acid dissolves zine and iron, with effervescence,
and cannot be distilled without undergoing partial decomposi-
tion. Heated upon platinum-foil, it emits inflammable vapors,
which burn with a bright flame, and leaves a charred residue,
which is completely dissipated at red heat. When heated with
solution of potassium permanganate, lactic acid emits the odor
of aldehyde.

One drachm of lactic acid requires for saturation not less
than fifty grains of potassium bicarbonate.

Examination :

Gum, Mannite, and Glucose.—A few drops of the acid are
diluted with water in a test-tube, and slightly over-saturated
with sodium earbonate ; to the clear liguid are added a few
~drops of Fehling’s solution, and the whole is gently warmed ; a

blue eoagulation, upon the addition of the euprie solution before
warming, would indicate the presence of gum ; a brick-colored
precipitate, after heating, indicates glucose.
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The presence of gnm and mannite may also be recognized
by the occurrence of a turbidity upon dropping the acid into
a mixture of equal parts of aleohol and ether,

(#lycerin may be detected by mixing, in a porcelain cap-
sule, about 20 drops of the acid with 10 grains of oxide of
zine, previously triturated with a little water; the whole is
then evaporated, upon a water-bath, to dryness ; the residue is
treated with strong aleohol, and the obtained aleoholic solution
is evaporated npon a watch-glass ; a neatral, syrupy, sweet resi-
due would indicate glycerin.

Organie Acids.—Two drops of the lactie acid are added in
a test-tube to so much lime-water that the alkaline reaction re-
mains prevalent ; if a turbidity takes place at once, ozalic, tar-
taric, or phosphoric acid is indicated ; if the turbidity does
not ensue before the liquid is heated to boiling, eitric acid is
indicated. Aecetic and butyric acids are recognized by their
respective odors when the acid is gently heated in a poreelain
capsule. :

Sulphuric, hydrochloric, and phosphorie acids may be de-
tected in the diluted aqueous solution of the acid by testing it,
in separate portions, with barium chloride for the former, and
with argentic nitrate for the two latter,

Acid ealeivim phosphates would be indicated by a white tur-
bidity of the dilute solution of the acid when tested with ammo-
nium oxalate, i

Metals are detected in the acid, when neutralized with aqua
ammonige, and then tested with hydrosulphuric acid ; a white
turbidity would indicate zine, a brown or black precipitate,

copper or lead.

ACIDUM NITRICUM.
Nitrie Aecid.

Nitrie acid, in its most concentrated form, is a eolorless,
faming, corrosive liquid, having the spee. grav. of 1.517 at
15.5° C., and boiling at 84.5° C.; it consists of 54 parts (93 per
cent.) of nitrogen pentoxide and 9 parts of water.
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The erude commercial nitrie acid is of two strengths: the
go-called double acid has a speec. grav. of 1.36, containing about
50 per cent. of nitrogen pentoxide; and the single acid, of 1.22
spec. grav., containing about 30 per cent, of nitrogen pen-
toxide.

The officinal nitrie acid has the spee. grav. of 1.420, and con-
tains about 60 per cent. of nitrogen pentoxide, corresponding
to about 70 per cent. of monohydrated nitric acid. The Aeci-
dum nitricum dilutum, of 1.068 speec. gravity, contains 11.66
per eent. of monohydrated acid.

Nitrie acid is readily decomposed, and is a powerful oxidiz-
ing agent, acting violently upon most of the metals, and upon
organie compounds, converting many non-nitrogenous vegetable
gubstances into explosive bodies. From its tendency to decom-
pose, nitrie acid has frequently a yellowish color from nitrous
and nitric oxides, held in solution, which, upon dilution of the
acid with water, or upon heating, cause a further decomposi-
tion and consequent disengagement of nitric peroxide. Nitrie
acid may also be recognized by its property of dissolving cop-
per-turnings to a blue solution, with the evolution of colorless
nitric-oxide gas, which, however, at once unites with atmos-
pheric oxygen, forming red fumes of nitric peroxide; by the
ready decoloration of diluted solution of indigo; by its color-
ing pine-wood bright yellow; and by deep red or brown com-
pounds with ferrous salts.

The galts of nitrie acid are remarkable for being all soluble
in water.

The characteristic reaction of nitrie acid with ferrons salts
extends also to the nitrates, when previously acted upon by
strong sulphurie acid. The test is performed either by placing
a erystal of ferrous sulphate in the liquid under examination,
mixed with concentrated sulphuric acid, or by mixing the
liguid with a concentrated solution of ferrous sulphate, and
pouring this mixture carefully upon concentrated sulphurie
. aeid in a test-tube, or by pouring it into a conical eylinder and
placing concentrated sulphuric acid below it by means of a
pipette (Fig. 34), so as to form in either case two supernatant
layers, If a large quantity of nitrie acid is present, the surfaces
of the erystal, or the line of contact between the liyuids, become
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black ; if but a small quantity is present, they become reddish-
brown or purple.

Volumetric Estimation, see page 61.

Examination :

Hydrochlorie acid may be detected in the acid diluted with
about five times its volume of
water, by the formation of a
white precipitate, when tested
with argentic nitrate.

Sulpiurie acid is detected
in the diluted acid by a white
precipitate, when the diluted acid
is tested with barium nitrate.

Nitrous and hyponitrie acids
are detected in the diluted acid,
by one or two drops of a véry di-
lute (1:1000) solution of potas-
sium permanganate : their pres-
ence is indicated by decoloration,

lodine and lodie Acid.— Frg. 34,

About one drachm of the acid

(the most concentrated acid has to be diluted with an eqnal
volume of water) is shaken in a test-tube with about one-halt
its bulk of chloroform, which, after subsiding, will appear yel-
lowish or reddish, it free iodine be contained in the aeid ; when
it remains colorless, a little hydrosulphuric acid is added, drop
by drop, with gentle agitation; if a coloration of the chloro-
form takes place now, “odic acid is indicated.

A confirmatory test is, to mix the acid, after dilution, if
gtrong acid is under examination, with a few drops of mucilage
of starch; a bluish coloration will take place after a while,
when iodine is present; if no reaction occurs, a few drops of
solntion of sulphurous acid may be added, drop by drop, when
the blue color will appear, if iodie acid be present.

Metals may be detected by mixing the diluted acid with an
equal bulk of hydrosulphurie acid, and by subsequent over-sat-
uration with aqua ammonig.
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TABLE

OF THE QUANTITY BY WEIGHT OF ANHYDROUB AND OF MONOHYDEATED
NITRIC ACID CONTAINED IN 100 PARTS BY WEIGHT OF AQUEOQOUS NITRIC
ACID AT DIFFERENT DENSITIES. (TesrEratvme 17.56° C.)

Bpecifie | Percent. Percent. of
Gravity. | of NO*. [NO#% 4 E[“U‘
1.523 | 85 99.16 I
1.521 B4.5 | DR.58
1.519 84 08.00 |
1.517 | 83.5 07.41
1.516 | 83 06,83
1.514 | 825 | 96.24
1.512 g2 95,660
1.510 | 81.5 | 95.08
1.508 | &] 04,50
1.506 | 80.5 | 93.91
1.504 E0 ¥3.83
1.602 | To.h5 | 92.74
1.500 | 79 02,16
1.498 78.5 01.58
1.496 T8 091.00
1.404 | 77.56 | 90.41
1.492 i 89.83
1.490 | 76.5 | 89.24
1.488 T6 BR.G6
1.486 | Th.D | 8B.08
1484 | T8 87.50
1.482 | T4.5 | B4.01
1.480 | T4 86.55
1.478 | 78.5 | 85.74
1.476 T3 8516
1.474 | T2.5 | 84.58
1472 | T2 84,
1.470 | 71.5 | 83.41
1.460 | T1 £2.83
1.467 | T0.5 | 82.24
1.465 | TO B1.66
1.462 | 69.5 | 81.08
1.460 | 69 80.50
1.458 | 68.5 | T9o.m
1.456 fis T0.33
1.454 | 67.5 | T8.75
1.451 | 67 TR.16
1.449 | 68.5 | 77.58
1.447 | 66 77.00
1.444 | 65.5 | T6.41
1.442 | 65 TH.83
1.440 | 64.5 | 75.25
1.438 | 64 T4.66
1.436 | 63.50 | T4.08
1.434 | 48 73.50
1.432 | 626 | 72.91 |
1.430 62 T2.83
1.428 | 81.5 | T1.¥6
1.426 | 61 T1.16
1.424 | 60.6 | T0.5B
1.429 G0 T0.00
1.419 | bO.5 | 69.41
1.417 o0 G883

Ghaviy.

1414
1.412
1.400
1.406
1.403
1.400
1.307
1.504
1,592
1.389
1.386
1.383
1.380
1.877
1.874
1871

| 1.368

Percent./Percent.of | Speciic |Percent. Percent, of
of BOE, KO6 & H0, l.rrlvi'q of WO KOs 4 HT0
58.5 | 68.25 1232 | 32 87.23
58 | 67.66 || 1.228 | 81.5 | 86.75
B7.5 | 67.08 || 1.224 | 81 36.16
57 | 66.50 || 1.220 | 80.5 | 85.58
56.5 | 65.91 || 1.217 | 30 | 85.00
56 65.38 || 1.213 | 20.5 | $4.41
55.5 | 64.75 || 1.200 | 20 | 23.83
55 64.16 || 1.205 | 28.5 | 38.95
545 | 63.58 | 1.201 | 28 59,66
54 | 63.00 || 1.198 | 27.5 | 82.08
53.5 | 62.41 || 1.104 | 27 | 31.50
53 61.88 || 1.190 | 26.5 | 30.91
525 | 61.25 || 1.186 | 26 | 80.38
52 60,66 | 1.182 | 25.5 | 20.74
51.5 | 60.08 || 1.178 | 25 | 29.16
51 59.50 | 1.174 | 24.5 | 98.58
50.5 | 58.91.| 1.170 | 24 | 28.00
50 58.33 || 1.167 | 28.5 | 27.41
495 | 6775 || 1.163 | 28 | 26.88
49 57.16 || 1.159 | 22.5 | 26.28
485 | 56.58 | 1.155 | 22 25.66
48 56.00 | 1.151 | 21.5 | 25.08
475 | b5.41 || 1.147 | 21 24.49
47 54.88 | 1.148 | 20.5 | 23.91
46,5 | 54.25 | 1.140 | 20 93,58
46 53.66 | 1.136 | 19.5 | 22.74
45.5 | 53.08 | 1.182 | 19 99,16
45 52.50 || 1.129 | 18.5 | 21.58
445 | 51.91 | 1.125 | 18 91.00
44 | 51.88 || 1.122 | 17.5 | 20.41
43.5 | 50.75 || 1.118 | 17 19.88
43 50,16 || 1.114 | 16.5 | 19.25
425 | 4958 || 1.111 | 18 18.66
42 | 40,00 || 1.107 | 155 | 18.08
415 | 4841 || 1.104 | 15 17.50
41 4788 || 1.100 | 14.5 | 16.91
405 | 47.25 || 1.006 | 14 | 16.83
40 | 46.66 || 1.092 | 185 | 15.74
20.5 | 46.08 || 1.080 | 18 15.16
89 45.50 | 1.086 | 12.5 | 14.58
88.5 | 44.91 || 1.082 | 12 14.00
88 | 44.88 || 1.0m8 | 11.5 | 18.41
87.5 | 48.75 || 1.0m6 | 11 12,88
37 | 4816 | 1.0m1 | 105 | 12.25
86.5 | 42.58 || 1.068 | 10 11.66
86 | 492.00 || 1.064 | 95| 11.07
85.5 | 41.41 || 1.060 | 9 10.50
85 | 40.88 || 1056 | 85| 9.0
84.5 | 40.25 || 1.058 | 8 9.33
84 | 80.66 || 1.050 | 7.5 | 8.84
83.5 | 89.08 || 1.045 | ¥ 8.16
a3 $8.50 || 1.088 | & 7.00
395 | 87.091 || 1.082 | & 5.88
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tion of the acid is mixed with about four times its volume of ab-
golute aleohol ; if a precipitate is formed, it is collected nupon a
filter, and, after the aleoholic liguid has passed throngh the fil-
ter, is treated with liquor potassee ; if a residue remains on the
filter, the presence of calcium is indicated ; if the precipitate,
however, be partly or entirely dissolved, the solution is over-
gaturated with hydrochlorie acid and evaporated to dryness at
a gentle heat; the residue is dissolved in water acidulated with
sulphuric acid ; if a white turbid solution results, silicic acid is
indicated,

Metals—The rest of the solution of the acid may be exam-
ined for metals in the same mode as described under acidum
phosphoricnm dilutum.

Examination of Acidum Phosphoricum Dilutum :

Monobasie phosphorie acid may be detected by the forma-
tion of a gelatinous white precipitate when tested with solution
of albumen.

Phosplorous acid is indieated, if no arsenious acid be pres-
ent, by decoloration when a little of the acid iz heated in a
test-tube, with one or two drops of potassium permanganate,
It may also be detected in the diluted acid by adding a few
drops of golution of mereuric ehloride, and gently warming the
lignid ; an ensuing white turbidity would confirm the presence
of phosphorous acid.

Hydrochlorie acid is detected by a white precipitate with
argentic nitrate in the diluted acid, to which previously have
been added a few drops of concentrated nitrie acid.

Nitrie acid is indicated by decoloration when a little of the
acid is gently heated with one drop of indigo-solution. Its
presence may be confirmed by mixing with the acid nearly an
equal bulk of coneentrated solution of ferrous sulphate, and by
placing this mixture upon concentrated sulphuric acid, with
the precaution that the two fluids do not mix (Fig. 35); a red-
brown coloration upon the line of contact between the two
fluide will confirm the presence of nitric acid.

Sulphuric acid is detected in the diluted acid, to which a
few drops of nitric acid have been added, by a white precipitate
with barium nitrate,

Metals are detected by saturating the diluted acid with hy-
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a complete solution must take place in the first test, and a
clear mixture in the second, otherwise one or more of the
above-mentioned adulterations are present.

When a crude acid, containing empyrenmatic substances,
has to be examined, it is first agitated and washed with a little
ether, and is then dissolved in boiling water, and the solution,
when cold, passed through a filter previously moistened with
water.

AQIDUM é‘ﬂLPmmﬂH.
Sulphuric Aeid.

A dense, eolorless, inodorous, highly-corrosive liquid, of a
gpec. grav, of from 1.843 to 1.850, containing from 18 to 20 per
cent. of water, and 96.8 per cent. of monohydrated sulphuric
acid. At this density one fluidounce of the acid weighs a
gmnall fraction over 14 drachms. It has a strong attraction
for water, absorbing it from the atmosphere, and withdrawing
it or its elements from organic compounds immersed in, or
mixed with, the acid ; sulphurie acid, therefore, when in con-
tact with organic substances, or with air containing dust,
gradually loses its colorless appearance, and becomes more or
less brown, and rapidly chars and destroys most organie sub-
stances.

Sulphurie acid is miscible with water, glyeerin, aleohol,
chloroform, carbon bisulphide, and other solvents, with evo-
Intion of heat, and produces, with most organiec liquids, a
more or less vehement decompogition ; in its relations to
other compounds, it maintains the character of one of the
strongest acids, its affinity for bases being so powerful as
to withdraw them from most of their compounds, forming sul-
phates, which, with the exception of those of barium, stron-
tium, lead, and calcium, are soluble in water. By the same
powerful affinity, sulphuric acid decomposes water, and de-
prives it of its oxygen, when in eontact with water and certain
metals (iron, zine, tin, magnesium), or part of the acid itself is
decomposed by the abstraction of oxygen, with the forma-
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water required for golution must be not less than 26 times the

weight of the acid ; in this instance, not less than one ounce and .

two scruples. If the acid dissolves in less water, it is not pure,
eontaining admixtures (alcohol, acetic acid, and butyrie acid),
which by their greater solubility increase that of the valerianie
acid. On the other hand, the quantity of water required for
solution must not exceed thirty times (10 drachms) the weight
of the valerianic acid, in which case it would contain less sol-
uble or insoluble admixtures (eaproic and similar monatomie
acids, valeric aldehyde, ete.).

If the preceding test leaves doubt as to the purity of the
acid, or if' a more conclusive exam-
ination be required, one drachm
of the acid is weighed in a beaker-
glass, and mixed with two drachms
of hot water; then from a burette,
or a graduated pipette (Fig. 40), a
solution of potassium ecarbonate,
of 1.33 spec. grav, (containing 33%
per cent. of anhydrous carbonate),
is added drop by drop, until the
acid is exactly neutralized. The
quantity by weight ot the solution
of potassium carbonate used must
very little, it at all, exceed twice
the quantity of the acid; if a
greater quantity be required, the
presence of bntyrie, acetie, and
similar homologous acids, is evi-
dent. When, in this test, oily
drops are separated upon the sur-
face of the liguid, the admixture
of some neutral oily compound is indicated.

Acetic aeid may be detected, by adding to the liquid ob-
tained in the preceding test half as mueh hydrochlorie acid, of
1.124 spee. grav. (containing 25 per cent. of anhydrous acid),
as was required of the potassinm-carbonate solution for satura-
tion ; after agitation, the liquid is transferred upon a small
glass funnel, provided with a stop-cock. After the separation

Fio. 40,
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carbonates, a brown one with solution of iodinized potassium
iodide,

Aconitia dissolves in concentrated nitric acid without
change ; with concentrated sulphurie acid, it forms a coherent
mass, which dissolves upon agitation, with a yellowish-brown
color, gradually changing to purple or brown. It is also dis-
solved by phosphorie acid; this solution becomes purple upon
evaporation on a porcelain capsule, in a water-bath.

A kind of aconitia is occasionally met with in commerce
which differs from that above deseribed in its chemieal and
therapeutical properties, and which is evidently derived from
one or more non-officinal species of Aconitum ; it is readily
recognized by its slighter solubility in chloroform, requiring
about 230 parts for solution, while the officinal aconitia dis-
solves in 2§ parts of chloroform,

ETHER.
Ether. Ethylic Ether. Ethyl Ozide.

A colorless, light, and limpid liquid, of a characteristic fra-
grant odor, very volatile and inflammable ; it does not redden
litmus, but becomes slightly acid by the absorption of oxy-
gen and the formation of acetic acid, from contaet with the air
in imperfectlv-stuppered bottles. When pure, its spee. grav.,
at 15.5° C., is about 0.720,

The Llured States Pharmacopeeia provides two Etrengths
ether, one of the spec. grav. of 0.750, at 15.5° C., containing
about 70 per cent., and mther fortior, ﬂf a spee. grav. not exceed-
ing 0.728 at 15.5° C.,, and containing about 90 per cent. of
ethylie ether.

Ether is miseible, in all pro]:-urtmns, with alechol, carbon
bisulphide, chloroform, and benzol ; pure ether dissolves about
two per cent. of water, increasing tlmreh]' its density from 0,720
to 0.723, at 15.5° C. Water, on the other hand, dissolves near-
ly 10 per cent. of ether. From its solution in ether, the water
can wholly be removed again by anhydrons potassium carbon-
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boiling-point at T4 to 76° C. Acetic ether is miscible in all
proportions with ether, aleohol, echloreform, earbon bisulphide,
and benzol ; it is miscible with water, and soluble therein, in
approximately the same proportion as ether. It absorbsoxygen
from the air, especially if it contains some water, forming ‘acetic
acid; both the water and the acid can be removed from the
ether by shaking it with exsiccated potassium carbonate, whicl
will become more or less liquefied when these fluids are present.

Examination:

Alcohol.—When shaken with an equal volume of water in a
graduated glass cylinder (Fig. 41, page 115), the ether, after
subsiding, should not have decreased in bulk more than one-
tenth to one-eighth ; when pure glycerine is employed instead
of water, the volume of both liquids should remain almost
unaltered. Alcohol and water are also indicated by a greater
density, and consequently a lower specific gravity of the ether.

Acids.—Neutral litmus-paper, when immersed in both
strata in the eylinder, should remain unaltered, as also in the
remainder of a little of the ether when evaporated in a porce-
lain capsule.

Listimation of the ethyl acetate contained in acetic ether.
Fifty grains of pure crystallized barium hydrate are introduced
into a 2-ounce vial, with so much water as to leave room for 20
grains of the ether; the vial is then corked and weighed, and
20 grains of acetic ether are added. The flask is then tightly
cloged, and allowed to stand in a warm place or in tepid water,
agitating it occasionally for several honrs, until the ethereal
odor of the liquid has entirely ceased. The contents of the flask
are then emptied into a beaker or flagk, the flask being rinsed
with a little water to avoid loss. Carbonic-acid gas is now
passed into the liquid until this has an acid reaction ; it is then
warmed, the turbid liquid transferred to a filter, and the pre-
cipitate washed by means of a washing-bottle. The entire fil-
trate is completely precipitated with diluted sulphuric acid;
the ensuing precipitate is collected upon a moistened tared fil-
ter, washed, dried, and weighed. The weight of the precipi-
tate, divided by 1.32, gives, as a quotient, the quantity of ethyl
acetate contained in 20 grains of the acetic ether, which result,
multiplied by five, gives the percentage.
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SPIRITUS RECTIFICATUS,
Ethyl Aleohol,

Aleohol absolutum, Spiritus alecoholisatus, Epec. grav, 0795, 100 per cent.
of real aleohol by volume.

Aleohol fortins, Spiritus rectificatissimus. Spec. grav., 0.817. 95 per cent.
of real aleohol by voluma.

Aleohol rectifieatum, Spiritus rectificatus. Spec. grav., 0835, 90 per cent.,
by volume, of real aleohol.

Aleohol dilutum, Spiritus tenuinor. BSpee grav., 0041, 46 per eent. of real
alcohol by volume,

A colorlesg, limpid, neutral liquid, inflammable, and burn-
ing with a blue flame, without smoke ; its spec. grav. is 0,795
at 15° C.; its boiling-point at 78.4° C.; it is miscible in all pro-
portions with most lignid bodies, except the fatty oils, and,
next to water, is the most extensive and important solvent ; it
combines with some salts, forming alcoholates. Anhydrous
aleohol has a great attraction for water, absorbing its vapor
from the atmosphere, and abstracting the moisture from or-
ganic substances immersed in it. In the act of dilution, a con-
traction of volume and an increase of the temperature of the
mixture take place. When 55 volumes of absolute aleohol are
mixed with 45 volumes of water, the mixture, atter cooling,
will oceupy only 96.2 volumes, having therefore suffered a con-
traction of 3.8 per cent.: and, vice versa, an expansion of vol-
ume takes place when diluted aleohol is mixed with water:
e. 2., when 100 volumes of aleohol, of a spee. grav. of 0.966,
containing 28 per eent., by volume, of real alecohol, are mixed
with 50 volumes of water, 153 volumes will be obtained.

The percentage of real aleohol in its aqueous dilutions can
be determined approximately, but aceurately enough for any
practical purpose, by ascertaining its specific gravity at a
known temperature. The specifie gravity of any sample of al-
eohol established will, by the aid of the following table, at
onee indieate the percentage of real alcohol :
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Since, however, the temperature exercises a considerable
expanding and contracting influence upon aleohol and its dilu-
tion with water, it is necessary to aseertain, simultaneously
with the specific gravity, also the temperature of the sample ;
for this reason, the areometers (Alcoholometers) constructed
for measuring the density of aleohol are provided with a ther-
mometer, and differences in the temperature of the aleohol
under estimation may readily be eorrected by caleulation based
upon this rule: The number of degrees of temperature of the
aleohol above or below 15° must be multiplied by four-tenths ;
the product is then to be added to the percentage of the real
aleohol indicated by the specific gravity, when the sample was
cooler than 15° C., and subtracted, when it was warmer.

If, e. g., the spec. grav. of a sample is found to be 0.860, at a tempera-
ture of 5° C., its percentage of real alcohol would be, according to the
above table, 81 per cent., by volume; since, however, the alcohol was
weighed at a temperature 10° lower than the standard temperature of the
above table, its density was accordingly greater. Therefore, in order to
correct this difference, 10 has to be multiplied by four-tenths; the product
{= 4) must be added to the percentage of alcohol (81) inferred from the
spec. grav., and the sum (= 83) expresses the real quantity of alcohol in
100 parts by volume,

Examination :

Fusel-oil (a mixture of ethyl and amyl aleohols, containing
traces of propylie, butylie, and other alecohols) and aldehyde
may be detected by mixing about half an ounce of the aleohol
with an equal volume of pure ether, and by subsequently add-
ing an amount of water equal to the volume of the mixture;
the whole is shaken, and, when subsidence has taken place, the
ethereal layer is decanted and evaporated at the common, or at
a slightly-raised, temperature. After the evaporation of the
ether, the remainder will give the characteristic odor of fusel
oil, or of any flavors indicative of a previous employment of
the aleohol for the extraction of vegetable substances,

Methyl Aleohol.—Among the several methods for the detec-
tion of methylic aleohol as an admixture in ethyl aleohol, the
following is least open to objection : Thirty grains of powdered
potassinm bichromate are dissolved, in a little flask, in half an
ounce of water; 25 drops of concentrated sulphurie acid, and




-
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AT.COHOL AMYILICUM.
- Amylic Aleohol. Fusel-0il,

A colorless or pale-yellow, mobile, oily liquid, of a strong,
offensive odor, and acrid, burning taste; its spec. grav, is 0.818
and its boiling-point between 132° and 133° C. ; it solidifies at
about —22° C. When dropped upon water, it floats upon the
surface like an oil.  TFusel-oil requires about 40 parts of water
for solution ; it is miscible, in all proportions, with aleohol,
ether, carbon bisulphide, chloroform, and essential and fatty
oils ; it dissolves iodine, sulphur, phosphorus, eamphor, and
resins, Three parts of amylic aleohol mixed with two parts of
concentrated sulphurie acid, form a purple mixture, from which
the alcohol separates nnaltered upon dilution with water ; when
the mixture, however, has been allowed to stand for several
hours, amyl-sulphurie acid is formed, which is soluble in water,
When a mixture of amylic aleohol with strong sulphuric acid is
heated with a fragment of potassium bichromate, the odor of
valerianic acid is evolved. Amylic aleohol does not take fire
by eontact with a flame, and, when dropped on paper, does not
leave a permanent greasy stain.

ALUMEN.

ALUMINII ET POTASSII SULPHAS, ALUMINII ET AMMONII SULPHAS.
Al

Colorless, transparent, octahedral crystals, which often ex-
hibit the faces of a cube, permanent in the air; when exposed
to heat, they undergo aqueons fusion at about 100° C., and, at
a stronger heat, lose their water of erystallization, and swell up
to a white porous mass, which, when moistened with a few
drops of solution of cobaltous nitrate and reheated, assumes a
blue color.

Alum is soluble in 25.3 parts of water at 0° C., and in about
15 parts of cold, and in its own weight of boiling, water; it is
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also eoluble in glycerin, but insoluble in aleohol, ether, and
chloroform. Its solution has a sweetish, astringent taste, red-
dens litmus-paper, and gives a bulky white precipitate with
the alkaline hydrates, of which that with potassinm or sodium
hydrate is soluble in an excess of the reagent, but it is repre-
cipitated by ammonium chloride ; the alkaline carbonates and
phosphates, and solutions of barium salts, also throw down
white precipitates. ;

Most commereial alom is a mixture of ammoninm and po-
tassinm alum, the former being substituted, to a greater or less

_extent, for the latter; since their properties are almost the
game, this admixture is of little consequence in the common
uses of alum. Potassium alom eonsists, in 100 parts, of 18.39
parts of potassium sulphate, 36.14 parts of alnminium sulphate,
and 45.47 parts of water of crystallization ; while ammonium
alum contains, in 100 parts, 14.58 of ammonium sulphate,
37.83 of aluminium sulphate, and 47.59 of water of erystalliza-
tion. The presence of ammonium alum is recognized by the
odor of ammonia, and by its reaction upon moistened red test-
paper, and with a glass rod moistened with acetic acid, when a
little of the powdered alum is heated in liquor potassee.

Examination : .

dron is recognized in the solution of alum, after the addi-
tion of a few drops of sulphurie acid, by a blue coloration when
tested with potassium ferroeyanide : most ernde alum contains
traces of ferric salts ; their quantity, however, should not be so
considerable as to produce a purple coloration of a solution of
the alam upon the addition of a few drops of solution of tannie
acid. :

Other metallic impurities may be detected in the solution,
after addition of a little tartaric acid and subsequent over-satu-
ration with liquor potassse, by ammonium sulphydrate; a dark
eoloration or precipitate indieates metallic impurities; a white
precipitate, not disappearing upon addition of potassinm hy-
drate, would show zine. If required, the nature of such pre-
cipitate may be determined by the method deseribed on pages

41 to 43.
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ALUMINII SULFHAS.

ALUMINIUM SULPHURICUM.
Aluminium Sulphate.

A white erystalline powder, or small pearly plates, of a gour-
sweet and astringent taste, permanent in the air ; when exposed
to heat the salt fuses, loses at first the water of erystallization,
and, at a strong heat, the sulphurie acid also, leaving behind
aluminium oxide (alumina or argilla), which, when moistened
~ with solution of cobaltous nitrate and reheated, assumes a

blue eolor.

Aluminium sulphate is soluble in twice its weight of cold
water, forming a clear solution, of an acid reaction and astrin-
gent taste, which affords a bulky white precipitate with the al-
kaline hydrates, of which that with the fixed hydrates is soluble
in an excess of the precipitant (evidence of the absence of mag-
nesium), but is precipitated again upon addition of ammonium
chloride. The alkaline solution should yield no reaction upon
the addition of a few drops of ammonium sulphydrate ; the oc-
currence of a brown or yellowish-red precipitate would indicate
Jerric and manganie salts, and of a white one, zine,

AMMONII BENZOAS.

AMMONIUM BENZOICUM.
FBenzoate of Ammonium. Ammonium Benzoate,

Small, colorless, shining, thin, four-sided, tabular erystals,
deliquescent in the air, and having a feeble odor of benzoic
acid, and a saline, somewhat balsamie, and bitterish taste.
When heated, the salt sublimes without residue. It is soluble
in water, glycerin, and aleohol ; its aqueous solution, if not too
dilute, emits the odor of ammonia when heated with potassinm
hydrate, and gives a white precipitate of benzoie acid upon ad-
dition of hydrochlorie acid, and a copious, pale, reddish-yellow
precipitate with ferric salts, The diluted solution of ammo-
nium benzoate must remain clear when mixed with lime-water
(evidence of the absence of ammonium oxalate).
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ANMMONII IODIDURM.
AMMONIUM IODATUM.
Todide of Ammeonium, Ammonium JTodide.

A white, granular, erystalline salt, which, when exposed to
the air, becomes yellowish or reddish brown, from oxidation
and consequent liberation of a minute guantity of iodine,
‘When leated, it is completely volatilized with the evolution
of purple vapors.

Ammonium iodide is very soluble in water, and freely solu-
ble in aleohol (distinetion from ammonium and potassium
bromides, whiclr are less soluble in aleohol) ; its solution has a
pungent, saline taste, and emits the odor of ammonia when
heated with liquor potassse; it yields a red precipitate with
mercuric bichloride, and a yellowish-white one with argentic
nitrate, which latter precipitate remains unchanged upon the
addition of dilute nitric acid and of aqua ammoniz; the solu-
tion assumes a blue color upon the addition of mucilage of
starch and a little chlorine-water.

Examination :

An admixture of alkaline iodides, bromides, or chlorides, is
approximately recognized, when a concentrated aqueous solu-
tion of the salt is dropped into strong alcohol ; the liquid must
remain clear; the separation of a white erystalline powder
would indicate such an admixture.

Chlorides and bromides are detected by completely preeipi-
tating the solution of the salt with argentic nitrate, and by sub-
sequent addition of aqua ammonize; the filtrate is then over-
saturated with nitrie acid; a slight turbidity may take place;
a white precipitate wounld indicate chlorides and bromides. In
this case, and in order to distinguish argentic chloride or bro-
mide, the precipitate is collected and washed npon a filter, and
- is then rinsed through the pierced filter into a test-tube; the
supernatant water is decanted as far as practicable, and good
chlorine-water is poured npon and agitated with the silver salt,
This will remain unchanged if it consists of argentic chloride,
~ but, if it eontains argentic bromide, the chlorine-water assumes
a yellowish or reddish color, which will also be absorbed by
chloroform, when agitated with the liquid.






130 MANUAL OF CHEMICAL ANALYSIS.

argentic nitrate for the former salt, and with barium nitrate
for the latter.

ANMMONITI PHOSPHAS.
AMMONIUTM PHOSBPHORICUM.
Phosphate of Ammonium, Tri-basic Ammonium Phosphate.

Transparent, colorless prisms, efflorescent in the air; when
heated upon platinum-foil, ammonium hydrate, and subse-
quently thick, white vapors of phosphorie acid, are evolved,
and the salt is wholly dissipated at a red heat. When treated
with liquor potass@, ammonium hydrate is given off,

Ammonium phosphate is readily and freely soluble in water,
but insoluble in alecohol; its solution is slightly alkaline, bat,
when the salt has been exposed to the air or is old, the solution
is neutral, or even acid, from the lozs of ammonium hydrate ;
this reaction, with the formation of an acidulous ammonium
phosphate, takes place when the alkaline solution of the salt is
boiled.

With solution of argentic nitrate, the diluted solution of
ammonium phosphate gives a yellow precipitate, soluble upon
addition of ammonium hydrate, as well as of nitric acid. It
must give no reaction with ammonium sulphydrate, and, after
acidulation with diluted hydrochlorie acid, none with hydro-
gulphuric acid or with barium chloride. A precipitate with
the first two reagents would indicate metals, a white precipi-
tate with the latter reagent, insoluble in diluted nitric aeid,
would indicate sulphate.

If a solution of twenty grains of ammonium phosphate is
completely precipitated with solution of ammoniated magne-
sium gulphate, and the precipitate collected and washed upon
a filter with diluted aqua ammonige, dried, and subsequently
heated to redness in a tared porcelain erucible, the residue
obtained must weigh 16.8 grains.
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test-tube, tartar emetic emits sour empyreumatic vapors, and
leaves a charred residue which, when cool, turns moist turmerie-
paper brown ; when the residue is placed upon charcoal and
heated before the blow-pipe, white fumes are evolved, coating
the coal, and brittle globules of antimony are formed.

Tartar emetic dissolves in about 15 parts of cold, and 2 to
2% parts of boiling, water; it is almost insoluble in aleohol.
Its solution has a nauseous metallic taste, a slightly acid reac-
tion upon blue litmus-paper, and gradually decomposes if not
containing a small addition of aleohol ; it is decomposed both
by acids (except acetic, tartaric, and citric acids) and by alka-
line hydrates ; an excess of the latter redissolves the precipitate ;
it is also precipitated by all soluble carbonates, but not by bicar-
bonates. Hydrosulphuric acid produces an orange-red colora-
tion in concentrated solutions of tartar emetic, and gradually
a precipitate of the same color; in very dilute solutions, only
a coloration takes place; but, upon warming, or upon the
addition of an acid, or when the tartar emetic is contaminated
with potassium bitartrate, a turbidity ensues immediately.

Solution of tartar emetic reduces a solution of mereuric
chloride to mercurous chloride, gradually at common tempera-
tures, and quickly at elevated ones.

Examination :

Awrsenie is indicated by the garlie-like odor when about 10
graing of the powdered tartar emetie are charred in an iron
gpoon, or in a poreelain erneible, and subsequently heated to
redness,

If the result of this test be doubtful, or confirmatory evi-
dence be required, about 10 grains of the finely-powdered tar-
tar emetic are dissolved in a test-tube in about three fluid-
drachms of concentrated hydrochlorie acid, to which from 30
to 50 drops of water have been added ; then a few pieces of tin-
foil (real tin), or, if this be not at hand, about 25 drops of con-
centrated solution of stannous chloride, are added to the solu-
tion, and this heated to boiling ; the liquid must remain clear
and colorless on cooling; a brown turbidity or precipitate
would indicate arsenie.

Chlorides and sulphates may be detected in the aqueous
golution of tartar emetic, to which a little tartaric acid has
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been added, by testing it in separate portions, with argentie
nitrate for the former, and barium nitrate for the latter. A
white precipitate in either instance would indicate the re-
spective impurity.

Potassiuin Bitartrate.—An admixture of this salt may be
approximately recognized by the difference of the solubility of
tartar emetic (1:15) and of cream of tartar (1:184) in cold
water ; when, therefore, one part of the tartar emetie is agitated
with 16 to 18 parts of warm water (27 grains of the former in
one ounce of the latter), a complete solution must take place,
and remain unchanged after cooling. If eream of tartar be
present, it will separate in
small erystals,

The absence of any admix-
ture of potassium bitartrate or
other salts may be established
either by completely precipi-
tating an aqueous solution of
20 grains of tartar emetic
with hydrosulphuric-acid gas,
whereby a precipitate is ob-
tained which, when collected,
washed, and completely dried
upon a tared filter, must
weigh 991 grains; or by
volumetric estimation of a
solution of one gramme of
tartar emetic in 30 grammes
of water, to which have been
added 5 grammes of a satu-
rated solution of potassium
bicarbonate, and subsequent-
Iy a little mucilage of starch,
To this solution, test-solution
of iodine is added from a bu-
rette (Fig. 43), with constant
gentle agitation of the liguid,
until this just acquires a fixed blue tint. The gnantity of io-
dine required, multiplied by 1.815, gives as product the quan-
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tity of potassio-antimonious tartrate contained in one gramme
of the tartar emetie. If the tartar emetic was pure, 60 centi-
metres of the test-solution must have been required for the
reaction,

ANTIMONII OXIDUDM.

ANTIMONIUM BEU BTIBIUM -0OEXYDATUM.
Oxide of Antimony. Antimonious Oride.

A grayish-white or pale-buff powder, when obtained by
precipitation ; or small, eolorless, transparent, brilliant needles,
when obtained by sublimation (Flores Antimonii). When
heated, antimonious oxide becomes yellow, and fuses at a dull-
red heat, forming a yellowish liquid, which solidifies, on cool-
ing, into a erystalline mass of a pearl color ; at a stronger heat,
it volatilizes in white vapors; when mixed and heated with
exsiccated sodium carbonate on charcoal before the blow-pipe,
antimonious oxide is reduced, forming globules of metallic
antimony which are brittle when cold.

Antimonious oxide is insoluble in water and in aqua ammo-
nige, sparingly soluble in nitric and in acetic acid, but readily
soluble in warm hydrochlorie aeid, in warm liquor potassee or
sodse, and in solutions of tartaric acid, and the alkaline tar-
trates. Its acid solutions afford an orange-red precipitate with
hydrosulphurie acid ; its solutions in the fixed alkaline hydrates
are not acted upon by this reagent (distinetion from alkaline
solutions of salts of lead and zine), but, with argentie nitrate, a
black precipitate is formed, insoluble upon addition of ammo-
nium hydrate.

Examination :

Antimonic oride would be indicated by a turbidity on dis-
golving the vxide in warm hydrochlorie acid.

Antimonious oxy-chloride (Algaroth’s Powder) is indicated
by a white precipitate, when a diluted solution of the oxide in
an excess of tartaric acid is tested with argentic nitrate; its
presence may be confirmed by digesting a little of the oxide for
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about one hour with a dilute solution of sodium earbonate, and
by testing the subsequent filtrate, after over-saturation with
nitrie acid, with argentic nitrate.

Arsenic is recognized by the garlie-like odor, when a little
of the oxide is mixed and subsequently fused and reduced upon
charcoal before the blow-pipe. Its presence may be confirmed
by dissolving about 10 grains of the oxide in about 3 fluid-
drachms of coneentrated hydrochlorie acid, and by heating the
solution either with a emall piece of real tin-foil, or with about
20 drops of a concentrated solution of stannous chloride. A
brown turbidity would indicate arsenie.

ANTIMONII OXY-SULPHURETUIM.

ANTIMONIUM OXY-SULPHURATUM. BSTIBIUM SULPHURATUM RUBEUM.
Mineral Kermes. Sulphurated Antimony., Antimonious Ozy-sulphide.

An insipid powder of a dark brick-red color, becoming
gradually lighter by the action of air and light. It is a mix-
ture of antimoniouns sulphide with a small and variable amount
of antimonious oxide, the former appearing under the micro-
scope in amorphous globules, or laming, and the latter in small,
colorless erystals, or fragments of such. When heated upon
chareoal betore the blow-pipe, mineral kermes fuses and burns
away, with the evolution of white fumes, and the odor of sul-
phurous acid; heated with the addition of a little dried sodium
carbonate, brittle globules of antimony are obtained.

Antimonious oxy-sulphide is insoluble in water and alco-
hol, but readily and wholly goluble in hydrochlorie acid, which
golution, after the hydrosulphurie acid has been completely
expelled by heat, gives a white precipitate when dropped into
water, which, however, is redissolved upon the addition of tar-
tarie acid ; this solution yields an orange-red precipitate with
hydrosulphurie acid.

Antimonious oxy-sulphide is only slightly soluble in ammo-
nium hydrate, but warm liquor potassse dissolves the greater
part of it, leaving behind the antimonious oxide, which may be
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washed in water and dissolved in solution of tartarie acid, If
these solvents are employed in the reversed order, the oxide
may be extracted first, leaving behind the sulphide, now eom-
pletely soluble in liquor potasse.

Examination :

About half a drachm of kermes is agitated with about two
drachms of water; the filtrate must not affect either blue or
red litmus-paper, nor leave a residue when evaporated upon
platinum-foil (though, when potassinm carbonate has been em-
ployed instead of sodium carbonate in the preparation of the
kermes, the solution generally contains traces ot potassium salt,
and leaves a small fixed residue).

Antimonious Owxide.—The remaining kermes of the preced-
ing test is rinsed, with a little tepid water, through the pierced
filter into a test-tube; about 10 grains of tartaric acid are
added, and the mixture agitated for a few minutes ; it is then
filtered, and hydrosulphuric acid added to the filtrate. The
ensuing turbidity will be in proportion to the quantity of anti-
monious oxide contained in the kermes,

Awrsenic may be detected by dissolving about 10 grains of
the kermes in about 3 fluid-drachms of hot hvdrochlorie acid 3
the solution is boiled until the odor of hydrosulphuric acid
entirely ceases, and is then filtered ; one fluid-drachm of hydro-
ehlorie acid and a piece of tin-foil (real), or about 25 drops of a
concentrated solution of stannous chloride, are now added, and
the mixture heated ; it must remain clear, as a brown turbid-
ity would indicate the presence of arsenic.

The following confirmatory test may also be employed :
Ialf a drachm of the antimonious oxy-sulphide and six flnid-
drachms of hydrochlorie acid of 1,12 to 1.15 spee. grav. are
introduced into a small flask, which is provided, by means of a
twice-perforated cork, with a funnel-tube reaching nearly to
the bottom of the flask, and with a long delivery-tube, the end
of which dips into a little hydrochlorie acid in a long test-tube
cooled in ice-water (Fig. 44). Ieat is applied to the flask un-
til gentle boiling ensues, and this is continued until nearly half
of the liquid has distilled over, the orifice of the delivery-tube
being constantly kept below the level of the acid. If arsenic
be present, a yellow deposit within the delivery-tube above the
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ANTIMONII SULPHURETUM NIGRURN.

ANTIMONIUM SULPHURATUM NIGRUM. STIBIUM SULPHURATUM
CRUDUM.

Native Sulphide of Antimony. Tri-sulphide of Antimony. Antimonious
Sulphide.

Heavy fused masses which, when broken, present a striated
erystalline texture, and a lead-gray metallic brilliancy ; when
pulverized, they form a dark iron-gray powder. Spec. grav.
about 4.6. When heated upon charcoal before the blow-pipe,
black antimonious sulphide fuses and burns, emitting thick
white fumes and the odor of sulphurous acid ; when mixed with
some dried sodium carbonate and potassium eyanide, and heated
in the same way, metallic globules are obtained, which are
brittle when cooled.

Black antimonious sulphide, when reduced to a fine pow-
der, is soluble in concentrated boiling hydrochlorie, nitrie, and
sulphurie acids, and in a strong boiling solution of potassinm
hydrate. The solution in hydrochlorie acid, when dropped
into water, produces a copious white turbidity, which turns
orange-red upon addition of hydrosulphurie acid (a brown or
black color of the precipitate would indicate the presence of
lead or other metals).

The native antimoniouns sulphide generally contains sul-
phides of iron, lead, copper, and arsenic; and there are also
found, esvecially in the commercial black powder, silicates and
mineral admixtures,

Examination :

Awrsenic may be detected by dissolving about 15 grains of
the black antimonions sulphide in 3 fluid-drachms of boiling
concentrated hydrochlorie acid ; when the hydrosnlphurie acid
is expelled by continued boiling, the golution is filtered into a
test-tube, and the filtrate, after the addition of 1 flnid-drachm
of econcentrated hydrochlorie acid and about 20 drops of a con-
centrated solution of stannous chloride, is heated to boiling; a
brown turbidity would indieate arsenie.

Awrsenic and Lead.—Another test for arsenie may be com-
bined with that for lead. Half a drachm of the black antimo-
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nious sulphide is treated with 6 drachms of hydrochlorie acid
in exactly the same mode as deseribed on page 136, the opera-
tion, as well as the process, being the same. If the sulphide
contains any arsenie, a yellow depozit will be formed in the de-
livery-tube, and the hydrochloric acid of the receiver will show
a turbidity, which is at first white, but becomes gradually a
yellow floceulent precipitate. If the sulphide contains lead,
this will be indicated in the remainder in the flask, by the for-
mation of emall white needles after cooling, which will increase
- in quantity upon the addition of a dilute solution of tartaric
acid. They may be collected nupon a filter, washed with cold
diluted hydrochloric acid, and subsequently dissolved upon the
filter in boiling water ; the obtained filtrate is, if necessary,
refiltered until clear, and is then tested for lead in separate
portions, by sulphurie acid, by potassium iodide, and by hydro-
sulphurie acid.

Metals may be detected in black antimonious sulphide by
dissolving a little of it in boiling nitriec acid; the solution is
diluted with about four times its bulk of water, is filtered until
clear, and is then tested in separate portions with one drop of
sulphurie acid for lead, with potassium ferrocyanide for iron,
and by over-saturation with ammoninm hydrate for copper ; in
the latter test the liquid has to be filtered, if necessary, and the
filtrate will have a bluish appearance, if copper is present.

Admixtures of black manganic peroxide, of pyrites, and of
other crude minerals, are recognized by dissolving the black
powder in boiling hydrochloric acid ; the first-named gives rise
to the evolution of chlorine, the latter remain mostly undis-
golved.

The artificially-prepared black antimonious snlphide con-
tains frequently more or less metallic antimony, which may be
recognized by its insolubility in warm hydrochlorie acid, re-
maining behind in minute brilliant iron-gray particles, which,
however, dissolve upon the addition of potassium chlorate.
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ANTIMONII SULPHURETUM AURANTIACUM.

ANTIMONIUM SULPHURATUM. ANTIMONIUM SEU STIBIUM SULPHU-
RATUM AURANTIACUM. SULPHUR AURATUM ANTIMONIL

Golden Sulphur. Penta-sulphide of Antimony. Antimonic Sulphide.

A fine orangered powder,* nearly odorless and tasteless,
becoming gradually paler colored by the action of air and light;
when heated in a dry test-tube, it gives off sulphur, leaving be-
hind black antimonious sulphide ; when heated upon charcoal
before the blow-pipe, it burns away with a pale, bluish flame,
emitting the odor of sulphurous aeid, and causing a white in-
crustation of the coal. _

Antimonie sulphide is insoluble in water and aleohol, and
in diluted mineral acids. When treated with ten to fifteen
times its weight of warm coneentrated hydrochlorie acid, it dis-
golves for the most part with effervescent evolution of hydro-
sulphurie acid, leaving behind a scanty residue of red-colored
sulphur ; the solntion, when deprived of the hydrosnlphurie
acid by heat, produces, when dropped inte water, a white tur-
bidity, disappearing upon the addition of tartaric acid, which
solution is precipitated orange-red by ammoninm sulphydrate,

Antimonic sulphide is completely soluble in potassium
hydrate ; triturated with a little water, and added to solntions
of ammonium hydrate or alkaline carbonates and digested for
gome time, it is nearly or completely dissolved; if' a small
residue is left, it will dissolve in solution of tartaric acid.

Examination :

Half a drachm of the antimonie sulphide is triturated with
one ounce of tepid water and agitated for about ten minutes ;
after subsidence, the supernatant water should not act upon
neutral litmns-paper, nor leave a residne upon evaporation, nor,
when acidulated with a few drops of nitric acid, yield a white
turbidity, either with barium or with argentic nitrate.

Antimonious ovide may be deteeted in the sulphide left in
the preceding test, by adding a few grains of tartarie acid and
agitating the mixture for a few minutes ; the subsequent filtrate

® The color ia the brighter and lighter, the more dilute the solution was from
which it is precipitated, and the darker, the more concentrated it was,
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is then tested with hydrosulphurie acid; the occurrence of an
orange-red turbidity or precipitate would indicate antimonious
oxide.

Antimonious Sulphide.—A small portion of the golden
sulphur, treated with solution of tartarie acid, and left in the
flask or test-tube, is washed, and then repeatedly treated with
ammonium hydrate; complete solution must ensue, as a brown
remainder would indicate antimonious sulphide.

Arsenic may be detected by triturating about 10 grains of
the antimonic sulphide and 10 grains of sodium bicarbonate
with half a flnidounce of water ; the mixture iz macerated in a

P ——
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Fra. 45,

corked flask for about half an hour, with oeeasional agitation,
is then filtered, and the filtrate over-saturated with hydrochlorie
acid ; a lemon-vellow precipitate, oceurring at once or after a
ghort time, would indicate arsenic.

Another test for arsenic is to dissolve 10 grains of the an-
timonic sulphide in about 8 fluid-drachms of concentrated
hydrochlerie acid, diluted with 30 drops of water ; the solution
is heated until the hydrosulphuric acid is completely expelled ;
it is then filtered, and the filtrate, after the addition of 1 fluid-
drachm of hydrochlorie acid, and about ten drops of concen-
trated solution of stannous chloride, is heated to boiling; an
ensning brown turbidity would indicate arsenic.
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If a confirmatory test is required, some of the antimonie
sulphide may be mixed and agitated for a few minutes with a
cold saturated solution of erystallized ammonium carbonate ;
the subsequent filtrate is evaporated to dryness in a poreelain
capsule; the residue is seraped off by means of a pestle and a
little powdered magnesite or pumice-stone; after the addi-
tion of a little potassium eyanide, the powder is once more
warmed, and, when dry, is introduced into a warm reduction-
tube, and heated to redness to produce the arsenic mirror
(Fig. 45).

Admixtures of ferric oxides and of silicales ave indicated by
their insolubility in potassium hydrate, as well as by their sta-
bility at a red heat upon charcoal. Iron is recognized in the
diluted and filtered hydrochloric-acid solution, by a blue tur-
bidity with potassium ferrocyanide,

AQUA AMMONIZE,

LIQUOR AMMONLE, AQUA SEU LIQUOR AMMONII CAUSTICL
Selution of Ammeonia. Solution of Ammonium Hydrate.

Aqua ammonig is an aqueous solution of the gaseous hydro-
gen nitride ealled ammonia; this gas is soluble in water to an
extraordinary degree, one volume of water at 0° C. absorbing
1149, and, at 15° C., 783 volumes of the gas; the quantity of
ammonium hydrate contained in the commereial and officinal
solutions varies from 32 to 10 per cent. by weight of gas, the
latter strenzth corresponding with a spec. grav. of 0.955—0.960
at 15° C., being the average strength of the aqua ammoniw of
the majority of the pharmacopeeias. The United States and
the Britich pharmacopeeias include also an almost-saturated
golution, Aqua Ammonie fortior, the former of 0.900 spee.
grav,, containing 29 per cent., the latter of 0.891 spec. grav.,,
containing 32.5 per cent. of the gas.

This gas is also soluble in aleohol, which solution is officinal
as Spiritus Ammoniwe, or Spiritus Ammonii caustici Dzondii,
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a little water ; small portions of this solution are tested sever-
ally with argentic nitrate for chloride and ecyanide, and with
barium nitrate for sulphate; when a precipitate has been
formed with argentic nitrate, its nature may be ascertained by
slightly over-saturating a little of the aqua ammonie with
hydrochlorie acid, and then testing it with a few drops of solu-
tion of ferrie chloride ; a greenish-blue coloration or blue pre-
cipitate would indicate the presence of cyanide; if such reac-
tion does not oceur, the silver precipitate, if insoluble in diluted
nitrie acid, consists of argentic chloride.

Metals are detected in aqua ammo-
ni@, neutralized with nitrie acid, by hydro-
sulphuric acid, and by subsequent addition
of the same aqua ammonise. A dark reac-
tion in either instance would indicate met-
als.

The ammonia-strength of impure aqua
ammonige, or of crude ammoniacal liquors
(free of other alkaline hydrates or earbon-
ates), may be estimated by the following
simple method :

One hundred cubic centimetres of oxalic
acid test-solution (page 56) are poured into
a beaker, and reddened with a few drops
of litmus-solution. Then the ammoniacal
lignor is added from a burette (Fig. 46),
until the red color commences to pass
into a violet one. The number of cubic
centimetres required for neutralization is
then read off, and is used as divisor of
the number 170; the quotient indieates
at once the percentage of ammonia con-
tained in the ammoniaeal liqguor. For in-
stance, if 40 eubic centimetres of the lat-
ter have been used, it contains 4.25 per
cent. ; if 29 cubic centimetres, it contains
5.86 per cent.; if 17 cubic centimetres, it
contains 10 per cent. of ammonia.
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rine has entirely disappeared. The water should now leave
blue litmus-paper unchanged, and should form no precipi-
tate with argentic nitrate, although all chlorine-water, how-
ever freshly prepared, will yield a slight turbidity with the
latter reagent. Loss of the strong odor of the gas, an acid
reaction upon litmus, and the formation of a white precipitate
with argentic nitrate, would indicate a degree of decomposition
which renders the chlorine-water unfit for use,

Mineral salts, as an evidence of the employment of spring-
water for the absorption of the gas instead of distilled water,
may be ascertained by the fixed residue remaining upon evapo-
ration of a little of the water on platinum-foil, or on a watch-
glass ; as well as by testing it, after addition of a little aqua
ammonige, with oxalic acid; a white precipitate would prove
the presence of caleium salts, and would be indicative of spring-
water,

Lstimation of the strength of chlorine-water,

I. Approximate estimation :

1. One hundred parts by weight of chlorine-water are agi-
tated with a solution of 3 parts of erystallized or granulated
ferrons sulphate (free from peroxide) in 10 parts of water acid-
ulated with hydrochloric acid. When, now, a few drops of
diluted test-solution of potassium permanganate are added, no
discharge of its color should take place.

2. One fluidounce of chlorine-water is mixed with a solu-
tion of 10 grains of ferrous sulphate (free from peroxide) in 2
drachms of water. This mixture must yield no blue precipi-
tate upon the addition of potassium ferricyanide.

IT. Quantitative volumetric estimation :

One ounce by weight of ¢hlorine-water is mixed with a solu-
tion of 10 grains of potassinm iodide in 2 drachms of water ; to
this is added from a burette (Fig. 47), a test-solution of sodinm
hyposulphite, containing 10 weight-parts of the reagent in 100
volume-parts of the solution, until the brown color has just dis-
appeared. The number of volume-units required, divided by
seventy, gives as quotient the quantity by weight of the ehlo-
rine contained in one ounce of the solution.

For volumetrie estimation, with the standard test-solution
of sodium hyposulphite, see page 64.
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AQUA DESTILLATA.

Distilled Water.

Distilled water must not leave a fixed residue upon evapo-
ration. When reduced by
evaporation to one-fourth or
one-sixth of its volume, and
then tested in separate por-
tions with lime-water for car-
bonates, with argentic nitrate
and a few drops of nitric acid
for ellorides, with barium
nitrate for sulphates, with
ammonium oxalate for calei-
um, and with hydrosulphurie
acid and by subsequent acidu-
lation with hydrochlorie acid
for metals, it must in no in-
stance yield any reaction.

Ammonium salts may be
detected by a white turbidity,
oceurring after fifteen to thir-
ty minutes, when ore drop of
a strong solution of potassium
earbonate, and subsequently
3 or 4 drops of solution of
mercuric chloride, are added
to about one ounce of the - -
water, Fia. 41.

Nitrous acid may be de-
tected by mixing in a beaker a little sulphuric-acid mucilage
of starch and one drop of a solution of potassium iodide ; the
mixture must remain colorless; the water under examination
is then added, stirring it with a glass rod ; if the liquid as-
sumes a bluish tint, traces of nitrous acid are indiecated.

Nitrie acid may be detected by reducing abount 2 ounces of
the water by evaporation to about 2 drachms; to these are
added, in a test-tube, a few drops of golution of aniline sulphate,
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pipe, it deflagrates, emitting yellow vapors and sparks, while a
reticular coating of metallic silver remains behind.

Argentic nitrate is soluble in an equal weight of cold, and
in half that quantity of boiling, water ; it is also soluble in alco-
hol, but only sparingly in ether and chloroform ; its strong
aqueous solution, therefore, when dropped into aleohol, suffers
no precipitation; it is, however, precipitated by a solution of
ferrous sulphate acidulated with nitrie acid. When the super-
natant liquid is decanted from the precipitate and placed upon
strong sulphurie acid (Fig. 48), it yields the dark-brown reac-

tion of the nitrogen oxides on the line of contact between the
two fluids.

The aqueous solution of argentic nitrate must be clear;
a white turbidity would indicate argentic chloride or nitrite;
a bluish color, cupric nitrate; a grayish-black turbidity in the
golution of the fused salt, a partial reduetion by an exeess of
heat in the fusion, or cuprie chloride or oxide.

The solution gives a white, curdy precipitate with hydro-
chloric acid and with soluble chlorides, a black one with
hydrosulphuric acid, a brown one with the alkaline hydrates,
a white one with the carbonates and oxalates, and a yellow one
with tri-basic phosphoric acid and its soluble salts.
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Argentic nitrate consists, in 100 parts, of 68.23 parts of
argentic oxide (containing 63.53 parts of silver), and 31.77
parts of nitric acid; it yields, when completely precipitated by
hydrochlorie acid or chlorides, 84.39 parts of dry argentic
chloride.

Examination :

Potassium nitrate is used to adulterate both the fused and
the erystallized argentic nitrate ; sodium nitrate cannot well be
employed for such adulteration, on account of its hygroseopic
character ; argentic nitrate fuses with either of these alkaline
nitrates in all proportions, and such a mixture in the propor-
tion of one part of argentic nitrate and 2 parts of potassium
nitrate is officinal in some pharmacopeias, Such admixture is
indicated in the fused silver galt, by an alteration of its appear-
ance, which is less translucent, whiter, and without the distinct
radiate erystalline structure of pure argentic nitrate.

Among the methods of detecting such an adulteration, the
following are the readiest and most practicable ones :

1. A concentrated aqueous solution of argentic nitrate is
dropped into ten times its bulk of strong aleohol ; if potassinm
nitrate be present, it will separate after a while in small, white
granules, as it is far less soluble in aleohol. Sodium nitrate
cannot be detected by this test, since it is more soluble in aleo-
hol.

2. A small quantity of a dilute solution of argentic nitrate
is completely preeipitated with diluted hydrochlorie acid ; the
lignid is then warmed, and must, when filtered, leave no fixed
residue upon evaporation ; such a residue would indicate alka-
line nitrates or other impurities. '

3. A number of larger and smaller crystals are mixed and
broken in a mortar; a small portion of the coarse powder, or
fused argentic nitrate, if this is to be tested, is fused and com-
pletely reduced on charcoal before the blow-pipe (Fig. 49); a
slight reticular metallic coating will remain behind, and some
alkaline carbonate, it potassium or sodium nitrates were pres-
ent ; they will be recognized by the alkaline reaction, when
moist, red litmus-paper is pressed upon the spot of the coal
where the fusion took place.

Avrgentic chloride is indicated, as stated, by a white turbid-
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and iz finaliy wholly dissipated by heat. It gives the same re-
actions as atropia with coneentrated nitric and sulphurie acids,
and, in the latter solution, with peroxide of manganese. Atro-
pia sulphate is freely soluble in water and aleohol, but insolu-
ble in ether and chloroform. Its aqueous solution is neuatral,
gives a white precipitate with solutions of barium salts, and
also dilates the pupil of the eye.

A solution of one grain of atropia sulphate in half an
ounce of water must remain unchanged when a portion of it is
tested with solution of sodium carbonate; a white turbidity
would indicate a contamination with belladonnia; another por-
tion of it may be heated with a few drops of Fehling’s solution ;
the occurrence of a reddish-brown deposit would indicate the
presence of glucoside.

BARITI CHLORIDUR.
BARYUM CHLORATUM. BARYTA MURIATICA.,
Chloride of Barium. DBarium Chloride,

Colorless and transparent, flat, four-sided plates, containing
two moleenles (six per cent.) of water of erystallization ; they
are permanent in the air, but lose their water at 100° C., leav-
ing the anhydrous salt as a white mass, which, when heated,
fuses without decomposition, and imparts a yellowish-green
color to the flame.

Barium chloride is soluble in about 2} parts of cold, and 13
part of boiling, water, and but sparingly in aleohol ; it is less
goluble in diluted hydroehlorie and nitric acids, and is there-
fore partly precipitated from its aqueous solution, if not very
dilute, upon the addition of concentrated hydrochloric or nitrie
acids; the salt is, however, redissolved upon dilution with
water. The aqueous solution has a bitter, nauseous, saline
taste, does not act upon litmus-paper, and yields ecopious
white precipitates with sulphuric acid and sulphates, and
with argentie nitrate, insoluble in diluted nitrie acid, but the
last one goluble in ammoniom hydrate ; it forms precipitates
also with phosphoric acids and the phosphates, and with the
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alkaline carbonates ; they are soluble in hydrochlorie and nitrie
acids.

Examination :

Alumina may be detected, in the dilute aqueous solution,
by a white turbidity with aqua ammonig ; a bluish coloration
of the liquid would indicate copper.

Metals will be detected by a dark precipitate, or, it only
traces of iron are present, by a dark-greenish coloration, upon
addition of ammonium sulphydrate to the aqueous solution ;
if a precipitate be formed, it is colleeted upon a filter, and dis-
golved in afew drops of nitric acid, and the =olution over-satu-
rated with aqua ammoni® ; a blue coloration would confirm
the presence of copper ; a brown precipitate, that of iron.

Caleium, potassivm, and sodivm chlorides, are detected, in
the aqueous solution, by completely precipitating the same
with diluted sulphuric acid, and by subsequent examination of
the filtrate in separate portions;: caleiwm is recognized by a
white precipitate when one of these portions is slightly over-
saturated with aqua ammoni®, and tested with ammonium
oxalate. Potasstum and sodium chlorides will be indicated by
a fixed residue upon complete evaporation of another part of
the filtrate ; they may be distinguished by dissolving the residue
in a few drops of water, and testing the solution with potas-
gimm antimoniate; a white turbidity would indicate sodium
salt.

Strontivm chloride is detected by agitating some of the
powdered salt with an equal weight of strong aleohol, and by
igniting the filtrate ; the presence of strontium will be indicated
by a red color of the flame, especially apparent toward the end
of the combustion.

BISMUTHI ET AMMONII CITRAS.
BISMUTHUM ET AMMONIUM CITRICUM.
Citrate of Bismuth and Ammonium, Bismuth and Ammonium Citrate.
White, glossy, translucent scales, of a slightly acidulous and

somewhat metallic taste. When heated upon charcoal, before
the blow-pipe, they yield a black fuse, with a yellow coating
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of the coal; when heated in a dry test-tube, they are charred,
with the evolution of moisture and of ammoniacal and em-
pyreumatic vapors ; and, at a red heat, a black fuse remains,
whieh, upon eooling, acquires a lemon-yellow color on the sur-
faces, and which is readily soludle in warm concentrated nitrie
acid ; this solution, when dropped into a quantity of water, pro-
duces a white turbidity. Heated with liquor potassee, it emits
the odor of ammonia.

Citrate of bismuth and ammonium is readily soluble in
water, sparingly so in aleohol, and insoluble in ether and chlo-
roform. Dy exposure to the air, it loses its transparency, and
becomes gradnally more or less insoluble; it becomes, how-
ever, soluble again upon addition of a little ammonium hy-
drate. Its aqueous solution reddens blue litmus-paper slightly,
gives white precipitates with dilute hydrochlorie acid (soluble
in an excess of the acid), with potassinm hydrate, and with the
alkaline earbonates, the latter precipitate being insoluble in an
excess of the precipitants; it is not acted upon by ammonium
hydrate; with potassium bichromate, it forms a yellow preeipi-
tate, soluble in dilute nitrie acid, and, with hydrosulphurie
acid, a brownish-black preeipitate, insoluble in dilute acids or
alkaline hydrates,

BISMUTHI SUEBCAREONAS.
BISMUTHUM CARBONICUM,.

Carbonate, Subcarbonate, or Ory-Carbonate of Bismuth. DBismuthous
Carbonate.

A white or vellowish-white, odorless, and tasteless powder,
which is blackened when in contact with gaseous or agueous
hydrosulphurie acid. When exposed to heat, it gives off moist-
ure and earbonie acid (amounting to 9% per cent.), while yellow
bismuthons oxide remains behind; when heated with exsiec-
cated sodium carbonate, on charcoal before the blow-pipe, it
yields metallie globules of bismuth and an inerustation on the
coal, which is orange when hot and yellow when cold.

Bismuthous carbenate is insoluble in water, but slightly sol-
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continued digestion, however, it suffers an alteration in its
composition, whereby its solubility in water is increased ; it is
readily soluble in nitric and hydrochloric acids, and these solu-
tions, when poured into a large amount of water, form white
precipitates of basic bismuthous salts. Bismuthous nitrate is
but eparingly soluble in potassium and sodium hydrates, and
but little more so in ammoniam hydrate.

Examination :

Carbonates and insoluble admiztures are detected, the for-
mer by effervescence in the cold, the latter by remaining be-
hind, when about 10 grains of the bismuthous nitrate are mixed
and dissolved, with the aid of heat, in about three flnid-drachms
of a mixture consisting of equal parts of concentrated nitrie
acid and water.

Chlorides and sulphafes may be detected, in the solntion
obtained in the preceding test, diluted with an equal bulk of
water, and filtered if necessary, by testing it in two separate
portions, with a few drops of solution of argentic nitrate for
chlorides, and with a few drops of barium nitrate for sulphates.

The test for chlorides and sulphates may also be made by
adding about 10 graing of the bismuthous nitrate to about three
drachms of a boiling, diluted solution of sodium carbonate;
after a few minutes’ boiling, the mixed fluid, when nearly cool,
is filtered, and the filtrate over-saturated with nitric acid, and
then tested, in separate portions, with argentic nitrate for chlo-
rides and with barium nitrate for sulphates,

Salts of Caleium, Magnesium, and Zine.—About three
fluid-drachms of a mixture of equal parts of concentrated hy-
drochloric acid and water are heated, and so mueh of the bis-
muthous nitrate as will be dissolved is added, little by little ;
about 20 drops of concentrated hydrochlorie acid, and subse-
quently six drachms of water, are then added, and, after a
while, the solution is filtered ; the filtrate is now repeatedly
saturated, and completely precipitated, witlt hydrosulphurie-
acid gas, and again filtered ; the filtrate is then warmed, and
slightly over-saturated with sodium carbonate; an ensuing
white precipitate would indicate salts of ealeium, magnesinm,
or zine; if it be comparatively considerable, and sufficient in
amount to ascertain its nature, it is collected and washed upon
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a filter, and afterward agitated with aqua ammonis ; if a resi-
due remains, it is likewise collected and washed upon a filter,
and the filtrate tested with hydrosulphuric acid ; a white pre-
cipitate indicates zine salts; the residue upon the filter is dis-
solved in a few drops of diluted hydrochlorie acid, and the so-
lution neuntralized by a few drops of aqua ammonise, and then
divided into two portions, one of which is tested with ammo-
ninm oxalate, for caleium salts, the other with sodium phos-
phate, for magnesium salts,

Caleivm phosphates may be detected, in the bismuthous
nitrate, by adding to a solution of one part of it, in a sufficient
quantity of a mixture of equal parts of nitric acid and water,
two parts of citrie acid dissolved in a little water, and then
adding an excess of aqua ammonis ; the oceurrence of a white,
bulky precipitate, either at once or after a while, will indicate
caleinm phosphates.

The presence or absence of earthy admixtures in bismuth-
ous nitrate may also be ascertained, by boiling about 10 grains
of it, for 10 minutes, in about two fluid-drachms of acetic acid ;
the liquid is then filtered, and completely precipitated with
hydrosulphuric acid; the filtrate must leave no fixed residue
upon evaporation ; if any such residue remains, earthy oxides
are present,

Metallic Tmpurities :

Lead.—Two drachms of a mixture consisting of eqnal vol-
umes of concentrated nitrie acid and water are heated, and so
much of the bismuthous nitrate is added, in small portions, as
will be dissolved ; the solution iz then decanted, and diluted
with four times its volume of water; after about a qunarter of
an hour, the liguid is filtered, if necessary, and a portion of it
tested with one or two drops of concentrated sulphurie acid ;
if a white precipitate, indicating the presence of lead, oceurs,
the larger part of the liquid, or the whole of it, is precipitated
with sulphurie acid ; the precipitate is washed with water by
careful decantation, and then agitated for 10 minutes with
tepid liquor potassee ; the liquid is then passed through a moist
filter, and the filtrate mixed with an equal volume of hydrosul-
phurie acid ; a black precipitate will confirm the presence of lead.

Copper salts are deteeted, in the diluted nitric-acid solution
11
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of the bismuthous nitrate, by a reddish-brown precipitate with
potassinm ferroeyanide.

Awrsenic may surely enough be recognized by its character-
istic odor, when a mixture of five grains of the bismuthous
nitrate with 10 grains of powdered potassium bitartrate is in-
cinerated, either in an iron spoon or in a small ecavity upon
charcoal, before the blow-pipe (Fig. 50).

As an additional or confirmatory evidence of the absence
or presence of arsenie, either of the two following tests may be
applied : About 20 grains of the bismuthous nitrate are added
to about two fluid-drachms of coneentrated sulphuric acid, in a
test-tube or in a small flask, and the mixture boiled ; the tube
or flask is held, as much as practicable, in an inclined position,
so as to allow the nitric and nitrous acid vapors to escape;
when the evolution of such vapors ceases, two fluid-drachms of
eoncentrated hydroehloric acid are added, and the mixture is
allowed to eool, and may serve, in two separate portions, for
the two following tests :

1. One portion of the mixture is added to about an equal
volume of concentrated hydrochlorie acid, and a piece of tin-
foil (real tin), or about 20 drops of concentrated solution of
stannous chloride, are added, and heat applied ; a brown turbid-
ity of the mixture, either at once or after a while, and a gray-
ish-brown precipitate after subsiding, would indicate arsenie.

2. The other portion of the sulphuric-acid mixture is care-
fully added to five times its volume of a mixture of equal parts
of hvdrochloric acid and water, and the mixture carefully
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cate salts of caleium, magnesium, or zinc; they may be dis-
eriminated by the same method as described on page 160.

Another part of the solution of the valerianate in hydro-
chlorie acid is diluted with about four times its volume of wa-
ter, and is faintly tinted with one drop of solution of indigo,
and is gently warmed ; if decoloration takes place, nitrate is
indicated.

The examination of bismuthous valerianate, 1. e., of its solu-
tions in nitric or hydrochlorie acid, for ehlorides and sulphates,
for ealeium phosphate and salts of calcium, magnesium, and zine,
and for metallic impurities, is performed in the same way as with
the corresponding solutions of bismuthous nitrate, deseribed on

pages 160-163.

BROMUDML.
BEROMINIUM.
LBromine.

A heavy, dark-red, very volatile liquid, of an intense and
guffocating odor, somewhat resembling that of chlorine; its
gpec. grav. is 2.95 to 3.00. DBromine solidities at —7° C., form-
ing, at temperatures below that, a dark lead-gray, brittle, erys-
talline mass, of a semi-metallic lustre ; from —6° to 63° C,, it
is liquid, and volatile at common temperature ; at 63° it boils,
forming yellowish-red vapors.

~ Bromine is soluble in 32 parts of water, yielding an orange-
yellow golution, which has the odor of bromine, bleaches vege-
table colors and solution of indigo, and colors starch orange-
vellow, and which, when cooled down to 0° C., forms small
vellow scales of solid hydrate ; the aqueous solution of bro-
mine is deprived of its bromine and of its color when agitated
with ether, chloroform, or earbon bisulphide ; these ethereal
golutions, however, are themselves decolorized when agitated
with potassium hydrate ; but either of them, with the excep-
tion of carbon bisulphide, will form a new solution of the bro-
mine, and consequently regain the color, upon the addition of
an excess of any mineral acid.
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Bromine is freely soluble in alcohol, ehloroform, benzol,
carbon bisulphide, and the alkaline hydrates, and is miseible
with ether in all proportions. In its chemical relations, it re-
sembles chlorine, having a powerful aflinity for hydrogen,
though not quite so strong, and hence it acts with energy on
many organic compounds, abstracting hydrogen with equiva-
lent substitution.

Examination :

Chlorine may be detected by shaking a little of the bro-
mine with three times its volume of water; the liquid is then
poured into a conical glass, and the supernatant aqueous solu-
tion decanted into a test-tube, and shaken with an equal vol-
ume of ether; the lower or aqueous layer is then transferred,
by means of a pipette, to another test-tube, and boiled until
the ether, dissolved, is volatilized ; it is then, after the addition
of a few drops of diluted nitric aecid, completely precipitated
with argentic nitrate; the precipitate is washed, by repeated
decantation, and subsequently dissolved, by the aid of heat, in
a golution of ammonium sesqui-carbonate. After cooling, the
filtered solution is reduced by evaporation to a small volume,
and finally over-saturated with nitrie acid, when argentic
chloride is separated, if the bromine is contaminated with
chlorine.®

This test may be made at once quantitatively, by perform-
ing it with a known weight of bromine, and by collecting,
drying, and weighing the precipitate of argentic chloride, and
caleulating the amount of chlorine contained in the quantity
of the latter, on the basis of the fact that argentic chloride eon-
tains 24.73 per cent. of chlorine.

Jodine is indicated by a purple eoloration of earbon bisul-
phide, when this is shaken with a solution of the bromine in a
gtrong solution of sodium hydrate, which has been over-satu-
rated with fuming nitric acid previous to the addition of the
earbon bisulphide.

* This test depends upon the solubility of chloro-bromine in water, and the de-
portment of ether, which decomposes the chloro-bromine, abstracting the bromine
from the agueous solution, and leaving the chlorine as hydrochloric acid in the wa-
ter, and finally upon the solubility of argentic chloride in ammonium sesqui-carbon.
ate.
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tube, the salt deflagrates, emitting inflammable phosphorus
vapors, and leaving a residue, which appears, after cooling,
slightly reddish, being ealeium pyrophosphate, with a little red
phosphorus.

Caleinm hypophosphite dissolves in six parts of cold water,
but is insoluble in aleohol (distinction from sodium hypophos-
phite) ; the aqueouns solution has a slightly bitter taste, and,
when greatly diluted with water, suffers no ehange upon the
addition of diluted snlphuric acid, nor with zolutions of barium
and calecium chlorides, nor of plumbic acetate (distinetion from
soluble phosphates and phosphites); it forms, however, white
precipitates with the soluble carbonates, with oxalic acid and
oxalates, and with argentic nitrate, which latter precipitate
goon becomes black.

CALCII PHOSPHAS PRIECIPITATA.

CALCIS PHOSPHAS, CALCIUM PHOSPHORICUM. CALCARIA PHOQS-
PHORICA.

Precipitated Phosphate of Lime, Tri-basie Caleium Phosphate.

A light, white, inodorous, and tasteless powder, emitting
vapor of water when heated in a dry test-tube, but otherwise re-
maining unaltered ; it fuses, without decomposition, at an in-
tense heat. When the powder is moistened with diluted solu-
tion of argentic nitrate, it assumes a straw-yellow eolor.

Caleium phosphate is insoluble in water, but a little soluble
in water satorated with earbonic acid; it dissolves, to some
extent, in acetic acid, and quite readily in diluted hydrochlo-
ric and nitric acids; the latter solution remains clear, when an
excess of sodium acetate is added, and gives a copious white
precipitate on the subsequent addition of oxalic acid.

Examination :

Carbonates are indicated by effervescence when a little of
the ealcium phosphate is first thoroughly mixed with a little
water, and concentrated nitric acid added afterward.

Sulphates are detected in the diluted nitric-acid solution by
a white precipitate with a few drops of barium nitrate.
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Iron and metallic salts ave detected by adding hydrosulphu-
ric acid to the nitric-acid solution, and by subsequent over-sat-
uration with ammonium hydrate. The ensuing precipitate with
the latter reagent must be perfectly white ; a brown color would
indicate iron ; a dark one, other metals besides.

CALX CHLORINATA.

* CALX CHLORATA. CALCARIA CHLORATA. CALCIUM HYPOCHLORO-
SUM. CALCARIA HYPOCHLOROSA.

Chlorinated Lime. Dleaching-Powder. Caleium Hypochlorite.

A dull-white powder, with a feeble odor of chlorine, being
a mixture mainly of calcium hypochlorite, hydrate, and chlo-
ride. Exposed to heat, it gives off oxygen and chlorine, and is
finally eonverted into calecium hydrate or oxide and caleium
chlorate and chloride. Mixed with ten or more parts of water,
its soluble eonstituents enter into solution, leaving behind eal-
cium hydrate, and the insoluble impurities of the lime em-
ployed in the manufacture of bleaching-powder; the filtered
solution is colorless, and of an acrid, nauseous taste, changes
red litmus for a moment into blue, and decolorizes it almost at
onece, and completely ; it emits the odor of chlorine with acids,
and forms a white precipitate with sulphuric and oxalic acids.

Chlorinated lime, exposed to the carbonic acid and moisture
of the air, to acids, or to acid salts, evolves hypochlorous aeid,
which, when free, readily breaks up into water, chlorine, and
chlorie acid ; the latter is also soon resolved into oxygen, water,
chlorine, and perchloric acid; a deliquescent residune, consist-
ing of calecium hydrate, carbonate, and chloride, is left of the
chlorinated lime. Upon this decomposition depends the ener-
getic chemical action of chlorinated lime as an oxidizing agent,
which, therefore, is proportionate to the percentage of ealeium
hypochlorite, or, in other words, of the available chlorine, In
order to estimate this, and to determine the value of commer-
cial bleaching-powder, several methods of testing are employed,
among which the following two are simple and reliable :
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1,'Séventy-eight grains of ferrous sul-
phate (free of ferric oxide) are dissolved
in about two ounces of water, previously
boiled, and the solution is acidulated with
a few drops of hydrochlorie acid ; it will
require about 10 grains of chlorine to
transform the ferrous oxide, contained in
that quantity of the salt, into ferrie oxide.

Fifty grains of the chlorinated lime
to be examined are next rubbed up with
a little tepid water, and the whole trans-
ferred into a burette (Fig. 52) divided into
100 degrees, which is then filled up to 0
with water, washing the mortar; after
which, the contents are mixed by agitat-

Jing the burette. Each degree of the mix-

ture, therefore, contains half a grain of
chlorinated lime. This liquid is allowed
to flow, little by little, into the ferrous
solution in a beaker, with constant stir-
ring with a glass rod, until the ferrous
oxide is oxidized, which may be recog-
nized upon a poreelain dish, or a plate of
glass placed upon white paper, and pro-
vided with a number of drops of a dilute,
freshly-prepared solution of potassium fer-
ricyanide ; the oxidation is acecomplished
as soon as a part of a drop of the liquid

under examination, when brought in contact with one of the
drops of the ferricyvanide solution on the plate, ceases to cause
a deep-blue coloration.

The number of degrees of the solution of chlorinated lime
eruployed is then read off: since 78®rains of ferrous sulphate
require for oxidation 10 grains of chlorine, the quantity of the
latter in 50 grains of the chlorinated lime may easily be calcu-
lated ; thus, suppose 56 such degrees have been used for oxida-

tion ; then—
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Meazures.  Gralns of Chlorine, Measures. Gralns of Chlorine.
b J 10 = 100 : 17.67

Each degree containing only half a grain of chlorinated lime,
this, therefore, contains 35.34 per cent. of available g!llorine.
2. L.LIT gram-
mes of the chlori-
nated lime are
mixed with about
6 ounces of wa-
ter, to which 3.5
grammes of po-
tassium iodide, 60
drops of concen-
trated hydrochlo-
ric acid, and a lit-
tle mucilage of
starch, have been
added. To this
mixture the test-
golution of sodi-
um hyposulphite
(page 63) is added,
from a Dburette
{Fig. 53), until
the appearance of
& bluish tint of
the mixture indi-
cates the termina-
tion of the test.
If the sample
contains 30 per
cent. of obtainable
chlorine, 100 ¢n-
bie eentimetres of
the test-solution will be required. For instance, as 248 units
(in this instance, centigrammes) of sodium hyposulphite indi-
cate the presence of 355 units (centigrammes) of chlorine, 2.48
grammes of the former, the quantity contained in 100 cubic cen-
timetres of the test-solution, indicate 0.855 grammes of chlorine.

‘207 1y~ TS






174 MANUAL OF CHEMICAL ANALYSIS,

fetid ; it should not cause a dark turbidity or precipitate
in a solution of plumbic acetate, when agitated with it, nor
change the color of moist litmus-paper,

An admixture of ethyl or methyl aleohol may readily be
detected by the lesser density of the liquid, by its impaired
property ot dissolving fatty oils, and by its losing in volume
when shaken, in a graduated measure, with an equal volume
of water or glycerin (Fig., 54),

CERII OXALAS.
CERIUM OXALATUM,
Ozalate of Cerium. Cerium Ozalate.

A white, granular powder, without odor or taste, insoluble
in water, glveerin, aleohol, ether, or chloroform, but soluble in
sulphuric and hydrochloric acids. Exposed to heat, the salt is
decomposed, and leaves, at a red heat, a reddish-yellow or
brown residue of oxide, which is soluble without effervescence
in boiling hydrochloric acid ; this solution gives, with a =atu-
rated solution of potassium sulphate, a erystalline precipitate
of cereo-potassium sulphate. Cerium oxalate dissolves in boil-
ing liquor potassse, which solution, when filtered and neutral-
ized with acetic acid, gives, with solution of calcium chloride,
a white precipitate of ealcium oxalate, insoluble in acetic acid,
but soluble in hydrochloric acid.

Examipation :

" Farthy carbonates are indieated by efferveseence of the salt
with hydrochloric acid.

FEarthy oxalates ave indicated by effervescence of the resi-
due of the salt when reduced, at a red heat, with hydrochlorie
acid.

Alwminium salts may be detected by boiling the oxalate
of cerium with a strong solution of potassinmn hydrate, filter-
ing, and adding an excess of solution of ammonium chloride,
when a white, floceulent precipitate of aluminium hydrate will
be formed, if such be present.






176 MANUAL OF CHEMICAL ANALYSIS.

Examination :

Decomposition of' ehloral hydrate is indicated by the issue
of vapors, and by a pungent odor upon opening the vial, by the
reddening of moistened blue litmus-paper, when immersed in it,
and by the formation of white fumes when a glass rod, moist-
ened with acetic acid, is held over the mouth of the vessel. It
is further indiecated, in the aqueous solution of chloral hydrate,
acidulated with a few drops of diluted nitric acid, by a white
precipitate with argentic nitrate, and in another portion, acid-
ulated with sulphurie acid, by decoloration of solution of potas-
sium permanganate.

Chloral aleoholate is distinguished from the hydrate by the
property of being readily and freely soluble in eold chloroform,
in carbon bisulphide, or in oil of turpentine, but less soluble in
cold water than is the hydrate, and by its yielding a reddish-
brown or brown solution with warm concentrated sulphurie
acid, and by the evolution of red nitrous vapors with coneen-
trated nitrie acid.

An admixture of the aleoholate with the hydrate may be de-
tected by dissolving about half a drachm of the sample in two
drachms of water ; 10 drops of liquor potasse are added, and
the liguid warmed to about 50° C., by dipping the tube into
water of that temperature ; then, one or more drops of solu-
tion of iodinized potassium iodide are added, so as to impart to
the lignid, after gentle agitation, a yellowish-brown color; it is
subsequently carefully deecolorized by a few drops of lignor po-
tasse ; an ensning slight turbidity will disappear upon gentle
agitation, if the chloral hydrate be pure ;
but it will remain, and small yellow erys-
tals, of iodoform (Fig. 55), althongh some-
what soluble in solutions of chloral hy-
drate, will subside, and be recognized
under the microscope, if ehloral alcohol-
ate be present.

The following method of approxi-
mate estimation of the purity of chloral
hydrate depends upon the volumetrie
determination of the quantity of chloroform produced by the
decomposition of a known quantity of chloral hydrate :
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Five hundred grains of the sample are dissolved in about one
ounce of water, and the solution poured into a graduated cylin-
der, divided into 1,000 grain-measures (Fig. 56); the wvessel

wherein the solution is effected
is rinsed with so much water
as to make up the solution to
700 grain-measures; 300 grain-
measures of aqua ammonise,
of 0.891 spec. grav., are then
added, so that the whole meas-
ures 1,000 grains, The ecylin-
der is then closed, agitated,
and immersed in tepid water,
of about 50° C., for half an
hour, the stopper being tightly
fitted as soon as the expansion
of the liquid, caused by the
warmth, allows it; it is then
get aside for 12 hours, when the
fluid will have separated into
two layers, a lower one of chlo-
roform and an upper, more or
less red-colored, ammoniacal
aqueous solution of ammonium
formiate.

If the sample was pure hy-
drate, the chloroform should
measure not less than 235
grains, equal to 351.7 grains
by weight, and 70.3 per cent.
of the chloral hydrate em-

Fia. 5.

ploved; if it was chloral aleoholate, the chloroform will meas-
ure about 200 grains, equal to 299 grains by weight, and to

59.8 per cent. of the chloral aleoholate.

An admixture of the aleoholate with the chlorate will there-
fore be indicated, proportionately, by the decrease of the quan-
tity of chloroform, ranging, in the above test, between 235 and
200 grain-measures by volume, and 351.7 and 299 grains by

weight.
12
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CHLOROFORMUDM.

CHLOROFORMIUM,
Chloraform.

A dense, colorless, volatile, and limpid liquid, of an agree-
able, ethereal, aromatic odor and sweetish taste ; it does not
act upon litmus, and is not readily inflammable, but, when a
wick is saturated with ehloroform, and ignited, it burns with a
greenish flame, emitting pungent vapors which contain hydro-
chloric acid, It is very volatile at common temperatures, pro-
ducing, by rapid evaporation, great cold, and leaving neither a
residue, nor a film of moisture, nor any unpleasant odor, when
wholly evaporated by the warmth of the hand, by causing the
chloroform to flow to and fro, in a poreelain capsule. It boils
at 61° to 62° C.

Chloroform sinks in water, being but slightly soluble, one
part requiring about 100 parts of water for solution. The speec.
arav, of pure chloroform is about 1.50, af 15.5° C. ; in this state
of purity, it is liable to decomposition by the combined action of
atmospherie oxygen and of solar light ; it is, however, protected
against this deterioration by a slight percentage of ethylie alco-
hol, which is therefore retained in the preparation of medicinal
chloroform, to the amount of two or three per cent., whereby
its density is decreased to a spee. grav. of from 1.496 to 1.480.

Chloroform is miscible, in all proportions, with absolute
aleohol, with ether, ‘benzol, earbon bisulphide, and essential
and fatty oils, and is an extensive solvent for resins, eaoutchone,
gutta-percha, camphor, paraflin, chloral hydrate, ete. ; it also dis-
golves iodine, bromine, and, more or less completely, most vege-
table alkaloids, which latter it almost completely withdraws
from their aqueous, alkaline solutions.

Chloroform is not miseible with glyecerin, and is insoluble
in the concentrated mineral acids; when shaken with them,
even at an elevated temperature, it undergoes no perceptible
change ; nor is it acted upon by the alkaline hydrates, iodides,
or bromides, nor by argentic nitrate.

Examination of Commercial Impure, and of Purified Chloroform :

As a preliminary test for the indication of a partial decom-
position of chloroform, a test-tube may be rinsed with aqua
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ammonige, and, subsequently, one or two drops of the chloro-
form may be allowed to fall to the bottom of the tube; the
appearance of white fumes would indicate such decomposition,
In another test-tube, equal volumes of the chloroform and of
water, the latter slightly blued with neutral litmus-solution,
are shaken ; a decoloration or a red appearance of the water,
after subsiding, would likewise show decomposition.

The result of these tests should also be negative, if the
chloroform has been previously exposed, in a white glass bot-
tle, to direct sunlight, for about 10 hours.

- Chlorine and Hydrochloric Acid.—Two volumes of ehloro-
form are shaken in a graduated eylinder (Fig. 57) with one
volume of water. A perceptible
diminution of the volume of the
chloroform, after subsiding, would
indicate an objectionable percent-
age of aleohol. The supernatant
water must neither appear turbid,
nor redden blue litmus-paper, nor
render a precipitate when tested
with dilute solution of argentic
nitrate. An acid reaction upon
litmus, and the oceurrence of a
precipitate with the latter reagent,
would indicate ehlorine and Aydro-
chloric acid.

Chlorine may also be detected
by adding the chloroform, drop by
drop, to a solution of potassium
iodide (free from iodate) in a test-
tube. When agitated, the chloro-
form, after subsiding, will appear
rose-colored, and the aqueons solu-
tion yellow, if even traces of chlorine be contained in the chlo-
roform ; when this is the case, and the addition of chloroform,
in drops, is continued, each drop, falling through the aqueous
golution, will assume a slight purplish tint.

Ethene Chloride (Duteh Liquid).—A little fused potassinm
hydrate is dissolved, in a dry test-tube, in some absolute alco-
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hol ; when the solution has subgided, the clear part is decanted
into a dry test-tube, and a little chloroform added, No reac-
tion will take place in the clear fluid, unless the chloroform
contains Dutel liquid, in which case an elevation of tempera-
ture will appear perceptible by a small thermometer immersed
in the liquid ; a slight evolution of gas from the liquid will also
oceur, and a erystalline precipitate of potassium chloride,

Aleohol.—Since medicinal chloroform, as stated above, con-
tains about two or three per cent. of alcohol, an examination
for an admixture of aleohol by one of the following sensitive
tests would obviously be a eontradictio in adjecto. The epe-
cific gravity, the volumetric test in the preceding examination,
and the property of chloroform to form a perfectly clear and
transparent mixture with sweet oil of almonds, which it will
not do if it contains more than five or six per cent. of alco-
hol, afford a sufficient evidence of the quality of ehloroform in
this respect. A chloroform which has a spec. grav. of less
than 1.48, at 15.5° C., and which renders oil of almonds turbid,
and causes a perceptible rise of temperature when suddenly
shaken, in a dry test-tube, with an equal volume of concen-
trated sulphurie acid, cannot be considered as being of officinal
strength,

Tests for the Detection of Alcohol in Chlorgform.

1. Strong sulphurie acid, to which a little potassinm bichro-
mate has been added, when shaken with an equal bulk of chlo-
roform, will turn green, if the latter contains alcohol.

2. Two volumes of chloroform and one volume of concen-
trated sulphurie acid are mixed in a bottle closed with a glass
stopper; after repeated agitation, the bottle is set aside for a
few hours ; the liquid is then carefully diluted with about an
equal bulk of water, the supernatant aqueous liquid is decanted
into a beaker, and so much of a mixture of pure barium earbon-
ate in water is added, with constant stirring with a glass rod,
as completely to neutralize the acid, so that, after gentle warm-
ing, the cooled liquid does not change blue litmus-paper ; it is
then passed through a moist filter, and the filtrate tested with
diluted sulphuric acid. If the chloroform contained traces of
aleohiol, this would have given rise to the formation of ethyl-
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sulphurie acid (sulphovinie ‘acid), and subsequently to soluble
barium ethyl-sulphate, contained in the filtered solution, and

a moist filter, and to

is added a little solution of iodin-
ized potassinm iodide ;
tassee is then gradually added,

until the ecolor of the

appears. After 12 hours’ stand-
ing in a conical glass, a erystal-
line deposit of iodoform (Fig. 58)
will have taken place, if aleohol
be present ; the erystals may be
recognized under the microscope,
when the deposit is carefully re-
moved, by means of a small pi-
pette (Fig. 59), from the lowest

which is precipitated by sulphurie acid
as barium sulphate.  Consequently,
the occurrence of a white precipitate
will be evidence of the presence of aleo-
hol.

3. A mixture of two volumes of the
chloroform with five volumes of water is
warmed, in a test-tube, to about from 30°
to 40° C. ; after violent agitation for a
few minutes, the ligunid is passed through
the filtrate

liquor po-

liguid dis-

point of the conical glass, and Fia. 3.
transferred to a glass slip,

CINCHONIZE SULPHAS,

CINCHONINUM SEU CINCHONIUM SULPHURICUM.
Sulphate of Cinchonia or Cinchonine. Cinchonia Sulphate.

Colorless, shining,
permanent in the air ;

oblique prisms, with dihedral summits,
when gently heated, in a dry test-tube,

two molecules of water of crystallization are expelled, and,
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upon a stronger heat, the salt fuses to a red, resinoid mass,
becomes charred, and is finally completely dissipated.

Cinchonia sulphate dissolves in about 56 parts of cold, and
in much less boiling water, in seven parts of aleohol and in 35
parts of chloroform, and searcely at all in ether (distinetion
from quinia sulphate), but it is readily soluble in dilute acids.
Its aqueous solution has a very bitter taste, and exhibits no
fluorescence ; it is 'precipitated by solutions of tannic acid,
potassio-mercuric iodide, potassium bicarbonate (distinction
from morphia and strychnia), of barium and ealeium chlo-
rides, and of ammonium hydrate ; the precipitate with the lat-
ter reagent is not dissolved by ether, when added and agitated
with it; nor does aqua ammoni® cause a green reaction, when
added to the solution of einchonia sulphate in chlorine-water
(distinetion from quinia).

When concentrated sulphurie acid is poured upon einchonia
sulphate, in a dry test-tube, it dissolves it without color (dis-
tinction from salicin and brueia), and the subsequent addition
of one drop of a solution of potassinm bichromate produces a
green coloration (distinetion from strychnia). It is also dis-
solved without color by strong nitrie acid (distinetion from
morphia).

CODETIA,

CODEINTUM.
Codeia. Codeine.

Colorless, transparent, rectangular octahedrons, which fuse
at a temperature below the boiling-point of water, and, when
heated upon platinum-foil, burn away withont a fixed resi-
due.

Codeia is soluble in 80 parts of cold, and in 17 parts of
boiling, water, and freely in acidulated water and diluted acids,
and in aleohol, ether, and chloroform. When heated with less
water than required for solution, or when dropped into boiling
water, it sinks to the bottom, and melts. The aqueous solu-
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tion of codeia has an alkaline reaction and a very bitter taste,
remains unchanged upon the addition of aqua ammoni® or
liquor potasse, and forms precipitates with tannie acid, with
iodinized potassium iodide, and with potassio-mereuric io-
dide.

When a small portion of a cold, saturated, aqueous solution
of codeia, in a test-tube, is saturated with one or two drops of
dilated sulphuric acid, and warmed, it becomes turbid upon
the addition of one or a few drops of liquor potassse, but is
rendered transparent again upon dilution with water. Solu-
tion of codeia gives no blue reaction with ferrie salts, nor does
it reduce iodic acid upon addition of an iodate, nor does it suf-
fer any coloration upon the gradual addition of concentrated
sulphurie acid, and subsequent addition of a trace of potassinm
bichromate.

Coneentrated sulphurie or nitrie acid dissolves codeia with-
out coloration, and the solution in the former acid acquires a
bluish tint upon the addition of one drop, or part of a drop, of
a solution of a ferrie salf,

These characteristics of codeia are sufficient to ascertain
its identity and purity. Fraudulent admixtures, like sugar-
candy and crystallized salts, are at once indicated by their
ready solubility in eold water, and by their insolubility in aleo-
Lol and ether, and the latter also by a fixed residue upon inein-
eration on platinum-foil. )

COFFEIA,

COFFEINUM.
Coffeia. Coffeine. Theine. Guaranine.

White, slender, silky needles, which contain one molecule
(8.4 per cent.) of water of erystallization, and which fuse at a
gentle heat, and sublime in feathery needles. When added to
coneentrated sulphurice acid, in a dry test-tube, coffeia dissolves,
forming a colorless solution, which turns yellow upon the addi-
tion of one drop of a solution of potassium bichromate. Con-
centrated nitric acid oxidizes coffeia rapidly, forming com-
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pounds which assume a purple color when moistened with, or
exposed to the vapors of, ammonia. When coffeia is added to
chlorine-water, in a small poreelain capsule, and evaporated to
dryness, a purple residue is left, which becomes yellow upon
further heating, and red again, when moistened with, or ex-
posed to the vapors of, ammonia.

Coffeia dissolves in about 100 parts of eold, and 10 parts or
less of boiling, water; the warm saturated solution separates,
on cooling, most of the alkaloid ; addition of dilute acids in-
creases its solubility in water. It is freely soluble in chloro-
form, in 160 parts of absolute aleohol, and in about 300 parts
of ether. Its aqueous solution has a bitter taste, and remains
unaltered, and does not assume a purple color when it is ex-
posed to the air, after the addition of a little agua ammonise
(distinetion from phlorizin),

COLCHICIA.

COLCHICINTM.
Colehicia,  Colehicine.

An amorphous, yellowish-white powder ; when heated upon
platinum-foil, it melts and burns away, with intumescence.
Added to concentrated sulphuric acid, in a dry test-tube, it
agrlomerates, and, upon agitation, dissolves, with an orange-
vellowish eolor, which soon turns yellowish-brown, but not vio-
let (distinction from veratria); strong nitric acid, or sulphu-
rie acid to which has been added a little nitrie aeid, colors it
deep violet, which color passes into indigo-blue, and quickly
beeomes, next, olive-green, and then yellow,

Colchicia is freely soluble in water (additional distinetion
from veratria), alcohol, and chloroform, and less so in ether.
Its aqueous solution has a very bitter but not an acrid taste,
becomes turbid with chlorine-water, and assumes, on subse-
quent addition of aqua ammonig, a yellowish-red color.
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CONIA.

CONIINUM.

Conia. Conine,

A colorless, transparent, oily-looking, volatile fluid, becom-
ing brown and darker upon exposure to warmth and air; it
has a strong, penetrating odor, resembling that of a combina-
tion of the odors of tobaceo and mice ; its taste is acrid, some-
what like that of oil of tobaceco. When dropped upon paper,
eonia produces, like an essential eil, only a transient stain,
which by a gentle warmth entirely disappears. It burns with
a bright, smoky flame.

The spec. grav. of conia is from 0.88 to 0.89 ; when dropped
upon water, it floats (distinction from nicotia).

Conia combines with one-fourth of its weight of water,
forming a hydrate; it is but sparingly soluble in water, one
part requiring about 100 parts of cold water ; the solution has
an alkaline reaction, becomes turbid when warmed, turns
brown when exposed to the air, and gradually deposits a
brown resinous mass ; it forms white precipitates with tannic
acid and with potassium mercuric iodide.

Conia dissolves readily in water acidulated with hydrochlo-
ric acid, and is miscible with aleohol, ether, chloroform, car-
bon bisulphide, and fixed and volatile oils.

Conia produces white fumes with the vapors of nitrie, hy-
drochlorie, and acetic acids ; when dropped into strong sulphu-
ric acid, it dissolves without color; upon addition of one drop
of a solution of potassium bichromate, a reddish-brown color
ensues, which, however, quickly turns to an olive-green, Con-
centrated nitric acid turns conia deep purple, and an exeess of
the acid produces a vehement reaction, with the evolution of
nitrous acid. The alkaline hydrates do not act upon conia.

Examination :

The admixture of wolatile or flwed oils, or of ammonium
hydrate (which may also have resulted from gradual decompo-
sition), may be detected by mixing one drop of conia with 10
drops of water, upon a watch-glass or in a test-tube, and by
subsequent addition of one drop of strong hydrochloric acid ;
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the conia should readily and wholly dissolve to a clear homo-
geneous solution ; any turbidity or oily appearance would indi-
cate such an admixture. If, now, about half a drop of solution
of platinum chloride is added, a yellow precipitate will take
place if ammonium hydrate be present.

CREASOTTUM.

CREOBEOTUM, EREOSOTUM.
Creasote.  Wood-Tar Creasote.

A distinetion has to be made with commereial creasote be-
tween the creasote obtained from wood-tar and that derived
from coal-tar; the latter is principally a mixture of impure
phenol, eresol, and similar homologous aleohols, or only an im-
pure carbolic acid, and exhibits the properties and reactions of
carbolic acid (see page T8).

Wood-tar ereasote is a colorless, somewhat oily liquid, of a
peculiar, persistent odor, resembling that of smoked meat, and
of a caustie, pungent taste ; it does not erystallize, nor become
solid, when its temperature is lowered down to —27° C. (dis-
tinetion from coal-tar ereagote); it boils at about 200° C.

Wood-tar creasote is heavier than water, and less readily
dissolved therein than ecarbolie acid, requiring about 80 parts
of cold, and 24 parts of boiling, water for solution ; its solubil-
ity, specific gravity, and boiling-point, however, all vary, since
creasote is not an homogeneous substance, It is miscible with
alcohol, ether, chloroform, benzol, and earbon bisulphide, with
anhydrous glycerin, and with fatty and essential oils; it dis-
golves resins, eamphor, and fats, and is soluble in acetic acid;
it coagulates albumen, but not collodion, mixes with concen-
trated sulphurie and nitric acids with decomposition, and with
liquor potassee without decomposition, but is not miscible with
aqua ammonize,

A glip of pine-wood immersed in wood-tar creasote, and
afterward in hydrochlorie acid, acquires a greenish color, on
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exposure for a short time to the air. Creasote is a powerful
refractor of light; when exposed to the air and light, it does
not decompose, but absorbs moisture, and becomes in time yel-
lowish or reddish. It is combustible, and burns with a sooty
flame.

Examination :

The admixture of velatile or fized oils and oily impuritics
may be detected when about one drachm of the creasote is agi-
tated with three drachms of strong acetic acid ; a elear solution
must take place; a remaining oily layer or oily appearance
would indicate such admixtures,

The distinctions between wood-tar ereasote and coal-tar crea-
sote, or wood-tar ereasote with an admixture of the latter, are
the following:

Wood-tar creasote remains liquid when cooled in a mixture
of broken ice and common salt ; coal-tar creasote and carbolic
acid either solidify or deposit erystals at such temperatures.

Wood-tar creasete, when mixed and shaken with collodion,
produces a elear liquid ; earbolie acid and coal-tar ereasote form
a kind of jelly.

The agueous solution of wood-tar creasote forms, with a few
drops of neutral solution of ferrie chloride or sulphate, a yel-
lowish or yellowish-green turbidity ; the solution of coal-tar
creasote gives, with the same reagent, a blue or bluish-violet
coloration. The same reagent, with an alcoholic solution of
wood-tar creasote, gives a green coloration, and with that of
coal-tar creasote, a brown one.

Wood-tar ereasote is not miscible with aqua ammoni for-
tior, while coal-tar creasote and earbolic acid are.

Wood-tar ereasote may also be distinguished from earbolie
acid, or from coal-tar ereasote containing it, by the following
comparative tests :

Nine drops of each sample of the creasote or carbolic acid
to be tested are placed separately in as many small test-tubes
as there are samples; to each tube is then added one drop
of liquor ferric chloride, of a spec. grav. of 1.35; creasote
will yield a colorless, carbolic acid a yellowish, mixture ; five
drops of strong alcohol are then added ; creasote forms a green
solution, carbolic acid a brown one; and when, finally, 60



188 MANUAL OF CHEMICAL ANALYSIS.

drops of water are added, the creasote solution becomes turbid,
and of a dingy-brownish color, and separates drops of ereasote ;
while that of earbolic acid turns a beautiful blue and remains
transparent, or if, at first, a few oily drops are separated, they
will redissolve on agitation.

CUPRI ACETAS.

CUPRUM ACETICUM.
Acetate of Copper. Cupric Acetate,

Transparent, dark-green, rhomboidal prisms, slightly efflo-
rescent on the surface, and emitting the odor of acetic acid
when triturated or warmed with strong nitrie or sulphurie
acid, :

Cuprie acetate dissolves in 14 parts of cold, and in 5 parts
of boiling, water, and is also soluble in alcohol, especially when
acidulated with acetic acid; its solutions have a bluish-green
color, a nanseous, styptie taste, and assume, when much diluted
with water, an azure-blue color upon addition of aqua ammeo-
nie or solution of ammonium earbonate, remaining clear
upon the subsequent addition of liquor potassse.

The absence of iron and other impurities may be sufficient-
ly ascertained by heating and precipitating the aqueons solu-
tion of cupric acetate with an excess of liquor sodwe; when
cool, the liquid is filtered ; the filtrate must render no reaction
with hydrosulphurie acid. On the other hand, the aqueous
solution of the salt, when acidulated with hydrochloric acid,
and completely precipitated with hydrosulphuric acid, must
vield a filtrate which leaves no residue upon evaporation upon
platinum-foil, and does not become turbid with sodium carbo-
nate.

Cupri Subacetas,—derugo or verdigris is a mixture of sev-
eral basie eupric acetates with various impurities ; it oceurs in
masses of a pale-green or bluish color, and burns away when
heated upon charcoal before the blow-pipe, leaving behind me-
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talliec copper. When heated in a test-tube, with concentrated
sulphurie acid, it emits acetic-acid vapors. Water resolves ver-
digris into a soluble acetate and an insoluble basic acetate ; it
is soluble in diluted aeetie, hydrochlorie, nitrie, and sulphurie
acids, and in an excess of solutions of ammoninm hydrate or
sesqui-carbonate ; the insoluble remainder consists mainly of
impurities, among which ecalcium carbonate (erude chalk) is
recognized by effervescence of the verdigris with acids. For
further examination, part of the solution in acid is completely
precipitated with hydrosulphuric acid; the obtained filtrate
must leave no residue upon evaporation, nor afford a preeipi-
tate when over-saturated with sodium carbonate ; a residue and
a brown precipitate would indicate iron, and also earthy ad-
mixtures.

CUFPRI OXIDURM.

CUPRUM OXYDATUM,
Black Ozide of Copper. Cupric Ozide.

A dense, black powder, when prepared by ignition of euprie
nitrate, or a less dense, bluish-black, soft powder, when ob-
tained by precipitation. It remnains unaltered when heated to
redness, is insoluble in water and aleohol, but slightly soluble
in saliva and in the gastric juice, and readily soluble in aecids;
its golutions have a blue or greenish-blue color, and they as-
sume, when so much diluted as to appear almost colorless, an
azure-blue color upon addition of aqua ammonige, and a red
color with potassium ferrocyanide.

Examination :

Cuprie nitrate and nifrite are recognized, in the oxide, by
the evolution of acid nitrous vapors, when heated, in a test-tube,
either dry, or with concentrated sulphurie acid ; if they are not
distinetly recognized by the odor, they are by their action upon
moist blue litmus-paper, when held in the orifice of the tube.

Metallic Impurities—About 20 grains of the cupric oxide
are dissolved in three drachms of warm econcentrated hydro-
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chloric acid. A small portion of this solution is warmed in a
test-tube, and completely precipitated with an excess of hydro-
sulphuric acid ; the filtrate is over-saturated with sodium ear-
bonate, and allowed to stand for several hours; an ensuning
precipitate would indicate metallic (ferric) or earthy oxides,

Fra. &0,

The remaining greater portion of the hydrochloric-acid solu-
tion may be tested for arsenie by placing it upon granulated zinc,
in a large test-tube, which is then closed with a bunch of cotton,
moistened with solution of plumbic acetate, and with a paper
cover or a cork, provided with a strip of paper moistened with
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the lignid has passed through the filter, the latter is washed
with a little dilnte aqua ammonize ; a brown coating, remain-
ing upon the filter, would indicate traces of iron salts.

Magnesium, Zine, Potassium, and Sodium Sulphates.—
About one drachm of the cuprie sulphate, taken from a num-
ber of triturated erystals, is dissolved in iwo ounces of hot
water, the solution is acidulated with a few drops of diluted
hydrochlorie acid, and, while warm, completely precipitated
with hydrosulphuric-acid gas; after a few hours, it is filtered,
and the filtrate evaporated to dryness ; if any residue remains,
it 1s dissolved in a little water, and divided into two portions,
one of which is tested with ammoninm enlphydrate, the other
with a few drops of agua ammonise and of solution of sodinm
phosphate ; a white precipitate with the first reagent wonld
indicate zine, with the second one, magnesium. If neither of
these be present, the residue ecan only be an alkaline sulphate.

Estimation of Commercial Crude Cupric Sulphate :

The following is a simple and ready mode of ascertaining
the percentage of enprie sulphate contained in ernde blue vit-
riol, gome inferior kinds of which are largely erystallized to-
gether with ferrous sulphate : One hundred grains of the salt,
taken from a portion of the mixed and triturated erystals, are
dissolved, in a small tared beaker-glass, in about one ounce and
a half of water; when necessary, the solution is filtered, and
the filter washed with one or two drachms of water; the fil-
trate is returned to the beaker, is acidulated with about one
fluid-drachm of concentrated hydrochloric acid, and then a
piece of a thin zine rod, about one inch long, is suspended
in the solution by a very thin
platinnm-wire (Fig. 61); the
beaker is then allowed to stand
perfectly quiet for 24 hours,
After that time, the copper will
have precipitated as a bright,
spongy mass, around the zine

Fia. 61. rod. In order to ascertain if the
precipitation has been complete,

a few drops of the solution are taken by a glass rod or a pipette,
and dropped into a little aqua ammoniw, or into a little hydro-
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sulphuric acid acidulated with a few drops of hydrochloriec acid ;
they will produce a blue coloration in the first instance, and a
black turbidity with the second reagent, if any copper is left in
solution. The copper is then carefully and completely removed
from the zine rod by means of a camel’s-hair brush, and, if
necessary, the apparatus is allowed, after the addition of a little
diluted ' hydrochlorie acid, to stand for 24 hours more; then,
when the copper is completely abstracted from the solution, it is
brushed down into the liquid, and washed from the zine by
means of a washing-bottle ; the zine is now removed, a little
diluted hydrochloric acid added, and the copper allowed to de-
posit; when this has taken place, the supernatant liquid is
carefully removed by decantation, or by means of a pipette,
and water is added and removed in the same manner as soon as
the copper has subsided ; this washing is repeated several times,
until the water ceases to redden blue litmus-paper. Then the
beaker with the copper is completely dried, and is finally
weighed. The weight gives the guantity of metallic copper,
and, multiplied by 3.933, the corresponding quantity of erystal-
lized cuprie sulphate, contained in 100 grains of the blue vitriol.

CUPRUM AMMONIATUM,

CUPRUM SULPHURICUM AMMONIATUM.

Ammonio-Sulphate of Copper. Ammoniated Cupric Sulphate.

A deep azure-blue, crystalline powder, of an ammoniaeal
odor ; exposed to the air, it loses gradually ammonium hydrate,
and assumes a greenish appearance; this same decomposition
takes place rapidly upon heating, and leaves behind basic cupric
sulphate.

Ammoniated cupric sulphate is soluble in one and a half
part of cold water ; incomplete solubility indicates partial de-
composition. When the solution is diluted largely with water,

it becomes turbid, and separates basic cuprie sulphate, whieh,
13
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however, is redissolved upon the addition of aqua ammonise or
of' acids.

DIGITALINTUM,
Digitalin.

Commercial digitalin varies somewhat in its physical prop-
erties, in consequence of different modes of preparation and
different grades of purity.

German digitalin, which is mostly nused in the United
States, forms yellowish-white or yellowish-brown porons scales
or powder, inodorous, and of an intensely Dbitter taste;
heated upon platinum-foil, it burns off slowly, with intu-
mescence. It is soluble in water, forming a turbid, neutral
liquid, which foams npon agitation ; it is also soluble in alco-
hol, partly so in chloroform, and insoluble in ether. Its aque-
ous solution, when slightly acidulated with hydrochlorie acid,
becomes first turbid, and a floecculent white precipitate soon en-
sues, especially upon gentle warming. When the ligquid, after
several hours, is filtered off, and over-saturated with sodinm
carbonate, it turns blue upon the addition of one drop of dilute
solution of cupric sulphate, and, when set aside, in a warm
place, deposits, after a while, red cuprous oxide.

When about two drops of the aqueous solution of digitalin
are mixed, in a test-tube, with four or five drops of strong hy-
drochloric or sulphuric acid, the liquid remains at first clear,
but, when immersed in boiling water, it turns successively yel-
low, yellowish green, and then yvellowish brown, and a precipi-
tate is formed, which, npon addition of water to the liguid,
appears white, with a slightly greenish tint; the supernatant
lignid shows the same color. After some time, this tint disap-
pearg, and the precipitate as well ag the liquid becomes color-
less, When the same test is performed with a dilute solution
of sugar and with hydrochlorie acid, a similar reaction takes
place, but without the formation of any precipitate.

Digitalin prepared by the process of Homolle and Quevenne
forms either a yellowish-white powder or a white, porous, mam-
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hydrochloric acid, remains colorless upon the addition of di-
luted solution of ferrie chloride (distinction from morphia); nor
does it render any reaction with concentrated sulphuric acid,
either alone or after the addition of a little potassinm bichro-
mate ; concentrated nitric acid colors the solution yellowish,
and, upon warming, yellowish red.

FERRI ARSENIAS,
FERRUM ARSENICUM.
Arseniate of ITron. Ferrous-Ferrie Arseniate.

‘When freshly prepared, an amorphous white powder, which
quickly becomes green or greenish blue ; when heated in a dry
test-tube, it emits water-vapors, and, afterward, a crystalline
sublimate of arsenious acid, leaving behind a dark residue,

which evolves the odor of arsenic when heated upon charcoal
before the blow-pipe, and gives rise to the formation of an
arsenic-mirror, when heated with a little potassium cyanide,
in a narrow tube (Fig. 62).

Arseniate of iron is insoluble in water, but readily soluble
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in warm hydrochloric acid, forming a yellow solution, which,
when highly diluted, gives a blue reaction with both potassium
ferrocyanide and ferricyanide; when the solution is mixed
with several times its bulk of hydrosulphuric acid, and set
aside in a corked vial, in a warm place, first a white turbidity
(sulphur) appears, and, after some time, a yellow precipitate.
Ferrous-ferric arseniate, when boiled in a solution of sodium
carbonate, yields a filtrate which, when exactly neutralized
with nitric acid, gives a brick-red precipitate with argentic ni-
trate, and a white one with ammoniated magnesium sulphate.

Examination : .

About one drachm of the powder is shaken with a little
tepid water, and the filtrate is tested by evaporation on plati-
num-foil, as well as with barium chloride ; neither should a fixed
residue remain, nor a white precipitate be formed, as thereby
an insufficient washing of the ferrous-ferric arseniate would be

indicated.

FERRI CARBONAS SACCHARATA.
FERRUM CARBONICUM SACCHARATUM.
Saccharated Carbonate of Iron, or Ferrous Carbonate,

A greenish-gray powder, permanent in the air, having a
sweet, feebly-chalybeate taste. Heated in a dry test-tube, it is
charred, with the evolution of the vapors and odor of burning
earamel. When shaken with cold water, this dissolves the
sugar, and a little of the ferrous carbonate, which may be pre-
eipitated, for the most part, as ferrous hydrate, by boiling the
golution ; the powder is wholly and readily soluble, with effer-
vescence, in hydrochlorie acid, forming a yellow solution which
gives, with reagents, the reactions of ferrous salts.

A saccharated earbonate of iron which has a reddish color,
and affords no brisk effervescence with acids, should be re-
jected.

‘Examination :

Sulphates may be detected by shaking a little of the pow-
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der with warm water, in a test-tube, and by testing the filtrate,
acidulated with a few drops of diluted nitrie acid, with barinm
nitrate ; a white precipitate would indicate sulphate, left from
insufficient washing in the preparation.

Copper and Zine.—~The remainder upon the filter of the
preceding test is digested in a test-tube, with a little solu-
tion of ammonium sesqui-carbonate, for about one hour. The
liquid is then filtered ; a bluish color of the filtrate would indi-
cate the presence ot copper, and the formation of a white pre-
cipitate, upon the addition of a few drops of ammonium
sulphydrate, that of zine,

FERRI CHLORIDUM,
FERRI PERCHLORIDUM. FERRUM SESQUI-CHLORATUM.

Sesqui-Chloride of Iron. Perchlovide of Iron. Ferric Chloride.

Orange-yellow, crystalline masses, or, when obtained in the
dry way, fragments having a radiate, erystalline strueture, and
brown eolor, with a metallic lustre, the former containing 12
molecules (40 per cent.), the latter, 5 molecules (22 per cent.),
of water. Ferrie chloride is deliquescent ; when heated in a
retort, it fuses at a gentle heat, giving off water ; npon stronger
heat, mnch of the chloride is decomposed, yielding ferric oxide
and hydrochlorie acid ; part of the chloride sublimes, and con-
denses in the form of small, brilliant, red needles of anhydrous
ferrie.chloride, which is very deliquescent. !

Ferrie chloride is freely soluble in water, aleohol, and gly-
cerin, and also, but less readily, in ether and ehloroform. A
strong aqueous solution, of a speec. grav. of 1.355, forms the
officinal Liguor ferri chloridi. This, as well as the zolution
of the salt, has an acid and strongly styptic taste, and an acid
reaction on test-paper; when diluted with water, they give a
blue preecipitate with potassinm ferroeyanide, a white one with
argentic nitrate, and a bulky reddish-brown one with the alka-
line hydrates.
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Examination :

Ferric chloride must yield a complete and clear solution in
water and in aleohol ; if a reddish, insoluble residue Temains
behind, the chloride has undergone partial decomposition.

Fervous chloride iz detected, in the greatly diluted solution,
by the formation of a blue precipitate with potassinm ferri-
eyanide.

Liwed Tmpurities, other Metallie Chlorides, and Nitric and
Sulphuric Acids.—About 20 grains of the ferrie chloride, or
one drachm of the officinal liquor ferri chloridi, are dissolved
in, or mixed with, about one ounce of water. To this solution,
about half’ an ounce of aqua ammonig is added, or so much as
eompletely to precipitate the iron, which may be ascertained
by allowing a drop of the liquid to fall upon a glass pane, on
which several drops of a solution of potassium ferrocyanide
have been placed. The precipitation is accomplished when the
blue reaction with this reagent ceases. The liquid is then
warmed to near boiling, is subsequently filtered, and evapo-
rated to about onefourth of its volume. It is then tested, in
separate portions, for fized impurities, by evaporation, and
heating to redness, upon platinum-foil §* for metallic impurities
(copper and zine), by mixing a portion of the solution with an
equal volume of hydrosulphuric acid ; for nitric acid, by mix-
ing another part with an equal volume of diluted sulphurie
acid, and by testing it, in two portions, with solution of in-
digo and solution of potassium permanganate; a deecoloration
of the faintly-colored solutions, upon gently warming, would
indicate nitric acid; for sulpluric acid, by testing another
part of the solution, acidulated with a few drops of hydrochlo-
rie acid, with barium chloride.

The presence of nitrie acid may be confirmed by mixing a
portion of the solution, or of the diluted liguor ferri ehloridi,
with a strong solution of ferrous sulphate, and by subsequent
addition of concentrated sulphurie acid, in single drops; they
will cause a dark coloration, if oxides of nitrogen be present.
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FERRI CITRAS.
FERRUM CITRICUM,.
Citrate of Iron. Ferric Citrate.

Thin, transparent scales, of a garnet-red color, permanent
in the air; when heated on platinum-foil, they. are charred
without fusing, and without the evolution of an ammoniacal
odor (distinction from ammonio-ferric citrate); when com-
pletely incinerated, red ferric oxide is left, which, when cool,
should have no alkaline reaction upon moist turmerie or lit-
mus paper (distinetion from potassio-ferric tartrate).

Ferrie citrate is slowly soluble in eold, and readily in hot,
water, and insoluble in aleohol ; its aqueons solution has a yel-
low color, a mild chalybeate taste, and a neuntral reaction; it
is not precipitated by ammoninm hydrate, and canses a deep-
blue turbidity when dropped into water to which a few drops
of hydrochloric acid and solntion of potassium ferrocyanide
have been added.

Examination :

Ferrie tartrate may be detected by completely precipitat-
ing a solution of ferrie citrate with liquor potassa, and by test-
ing the colorless filtrate by slightly over-saturating a portion
of it with acetic acid; when the solution is very dilute, it is
first reduced by evaporation, and, when cold, tested with a few
drops of concentrated aleoholic solution of potassinm acetate ;
a white granular precipitate, taking place at once or after
some time, would indicate tartrate. Another portion of the fil-
trate is precipitated with caleinm chloride, and filtered ; the fil-
trate, when heated to boiling, should yield a white, granalar
precipitate of calciumn citrate, which redissolves on cooling,
being a confirmatory evidence of the identity of a citrate.
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FEERI ET AMMONII CHLORIDUNM.

AMMONIUM CHLORATUM FERRATUM. AMMONIUM MURIATICUM
MARTIATUM.

Ammonio- Chloride of Tron. Ammonio-Ferrie Chloride.

An orange-yellow, erystalline powder, somewhat deliques-
cent, readily soluble in water or glycerin, and to some ex-
tent in aleohol, forming a yellow, transparent solution, which
gives a copious rust-brown precipitate with alkaline hydrates,
and, when very dilute, a deep-blue one with potassium ferro-
cyanide, and a white, curdy one with argentic nitrate,

Examination :

One part of the salt should render a complete and transpar-
ent solution with five parts of water; a reddish-brown insolu-
ble residue would indicate decomposition of the ferric chloride
by exposure to a too strong heat while drying the salt.

Zine and Copper.—The diluted aqueous solution is tested
with potassium terricyanide for ferrous chloride, and, when
found free from it, is completely precipitated with ammonium
hydrate ; the filtrate is then tested with ammoninum sulphy-
drate, which will eanse a white turbidity, if zine be present,
and a brownish-black one, if copper.

FERRI ET AMMONII CITRAS.

FERRUM ET AMMONIUM CITRICUM. FERRUM CITRICUM AMMONIA-
: TUM.

Citrate of Iron and Ammonium. Ammonie-Ferric Citrate.

Thin, transparent, garnet-red scales, of a slightly sweetish
and astringent taste; they evolve, when heated, water and
ammonia, and, when completely incinerated upon platinum-
foil, leave behind not less than 27 per cent. of ferric oxide,
which should not ehange the color of moist red litmus-paper
(evidence of the absence of potassio-ferrie salts). IHeated with
lignor potasse, it evolves ammonia (distinetion from ferrie
citrate), and deposits ferric hydrate.
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Ammonio-ferrie citrate is readily soluble in water, glycerin,
and diluted alcohol, but not in strong aleohol or ether; its
solution is neutral or has a slightly alkaline reaction, remains
unaltered with aqua ammonia, and with solution of potassium
ferroeyanide, but produces a deep-blue turbidity in very dilute
solutions of the latter reagent, upon addition of mineral acids.

Examination :

Ammonio-ferrie tarfrate may be recognized, as an inei-
dental or fraudulent admixture or substitution, by completely
precipitating a not too dilute aqueous solution of the salt with
potassium hydrate ; the liquid is heated nearly to boiling, and,
when cool, filtered ; one portion of the colorless filtrate is ex-
amined by slight over-saturation with acetie acid, and by
subsequent addition of a little aleoholic solution of potassinm
acetate, and by allowing the liquid to stand for some honrs;
the formation of a white, erystalline deposit would indicate
lartrate. ' :

Another portion of the filtrate iz precipitated with ealeinm
chloride, filtered, and the filtrate heated to boiling. A white
precipitate of caleium citrate, disappearing again on cooling,
will bear evidence of the identity of a citrate.

FERRI ET AMMONII SULPHAS,

FERRUM ET AMMONIUM SULPHURICUM. FERRUM SULPHUCRICUM
OXYDATUM AMMONTATUM.

Sulphate of Iron and Ammonium, JTron Alum. Ammeonie-Ferrie Sul-
phate,

Pale-violet, octahedral crystals, containing 24 molecules
(44.8 per cent.) of water of erystallization ; efféryescent in the
air. Exposed to heat, they undergo aqueous fusion, lose the
water of erystallization, swell up, and leave a pale-brown resi-
due, When the erystals are heated with liquor potasse, the
odor of ammonia is strongly evolved.

Ammonioferric sulphate is soluble in four parts of cold.
and in less than its weight of Dboiling, water; it is less soluble
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quired, the nature of the precipitate of the sulphides may be
ascertained, and the metals contained therein recognized, by the
method deseribed on page 41.

FERRI ET FPOTASSII TARTRAS.
FERRUM ET POTASSIUM TARTARICUM.
Tartraté of ITron and Potassium. Potassio-Ferric Tartrate.

Transparent, ruby-red scales, of a sweetish and slightly as-
tringent taste ; when heated, they emit at first the odor of burn-
ing tartarie acid, and leave, upon incineration at a red heat, a
residue which, when cold, blues moist red litinus-paper, and
effervesces when moistened with a drop of hydrochlorie acid.

Potassio-ferrie tartrate is freely soluble in water and in gly-
cerin, but searcely in aleohol ; its solution is neutral or slightly
alkaline, and gives, at common temperatures, no precipitate
with alkaline hydrates or earbonates, nor with potassinm ferro-
cyanide; but, upon boiling, the former, if they are added in
eufficient quantity, canse a complete precipitation of the ferrie
oxide, and the latter gives a blue precipitate npon acidulation
of the solution with mineral acids. When the filtered solution,
from the precipitation with alkaline hydrate, is shghtly over-
saturated with acetic acid, it gives, on eooling, if not too dilute,
a erystalline deposit of potassimmn bitartrate.

FERRI ET QUINIZE CITRAS,
FERRUM ET CHININUM CITRICUM,
Citrate of Iron and Quinia or Quinine. Quinia Ferrie Citratfe.

Thin, transparent scales, varying in their color from a yel-
lowish-brown, with a tint of green, to a reddish-brown, aceord-
ing to the thickness of the scales. When heated, they burn
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away with white fumes, and leave, npon incineration, a residue
of ferric oxide, which should not change moistened red litmus-
paper (evidence of the absence of alkaline citrates).

Quinia ferrie citrate is slowly but freely soluble in cold, and
readily in hot, water, but insoluble in aleohol and ether; its
solution is neutral or slightly acid, and has a bitter, mild,
chalybeate taste; it gives a white precipitate of quinia with
aqua ammonig, at common temperature, and the solution
assumes a deeper color; but no ferric oxide is thrown down
when the precipitate is collected upon a filter, washed with a
few drops of cold water, and then dissolved in a little chlorine-
water, the solution will turn emerald-green upon the addition
of a few drops of aqua ammoni® (evidence of the presence of
quinia, and distinction from cinchonia). Bolution of quinia
ferric citrate gives a brown preecipitate with liquor potasse or
sode, and with aqua ammonige, when heated ; a blue one with
solution of potassium ferroeyanide, when acidulated with a
mineral acid, and a grayish-black one with tannic acid.

Examination :

The absence or admixture of cheaper scaled ferric salts may
be ascertained :

1. By the bitter taste, while the other sealed ferric salts
have a more or less sweetish taste,

2. By the formation of a white precipitate with aqua am-
monize, in the cold, while the ferric citrates and tartrates yield,
with the same reagent, a brown precipitate, and the alkaline
ferric salts yield no precipitate at all at common temperature.

3. By giving no odor of ammonia, nor white fames with a
glass rod, moistened with acetic acid, when heated in a test-
tube with liguor potass;e. Any admixture of ammonio-ferric
salt would be recognized by this test.

In order approximately to determine the purity of quinia
ferric citrate, 50 grains of the sample are dissolved in one ounce
of water, and treated with a slight excess of aqua ammoniz, in
the cold ; the ensuing white precipitate is, after standing about
half an hour, collected upon a tared filter, is washed with a
few drops of very cold water, containing a slight addition of
aqua ammonige, and is dried at a temperature not exceeding
80° C. ; it should weigh eight grains, and should be soluble in
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six fluid-drachms of warm ether, and this solution, when set
aside for 24 hours, in a corked test-tube, should not separate
any crystalline deposit of the less soluble associated alkaloids
of quinia (quinidia, ¢inchonia, and cinchonidia).

FERRI FERROCYANIDTUM.

FERRUM FERROCYANATUM.

Ferroeyanide of Iron, Prussian Blue. Ferri-Ferroeyanide.

A deep-blue, tasteless powder, or hard, brittle, blue masses,
showing, on the freshly-fractured surfaces, a beautiful bronzed
lustre, which disappears when they are powdered. When
heated, it emits colorless, inflammable vapors, and the odor of
ammonia and hydrocyanie acid ; exposed to a high tempera-
ture in a closed vessel, it gives off water, ammoninm cyanide,
and ammonium carbonate, and carbide of iron is lett behind.

Ferri-ferrocyanide is insoluble in water, glyeerin, and aleo-
hol, and in diluted acids, with the exception of oxalic acid,
which dissolves it, with a deep-blue color. Concentrated sul-
phurie acid dissolves it without decomposition, forming a paste,
from which the ferri-ferrocyanide may be re-precipitated by
dilution with water. Coneentrated hydrochlorie acid decom-
poses it, with the formation of ferric chloride and the evolution
of hydro-ferrocyanic acid, It is also decomposed by eoncen-
trated nitric acid. Alkaline hydrates and carbonates decom-
pose it, diesolving alkaline ferroeyanide, and leaving rust-brown
ferric hydrate behind.

Commercial Prussian blue is not invariably pure ferri-ferro-
eyanide, but generally contains aluminium and potassium salts,
and frequently some uncombined ferric hydrate. These impu-
rities may be detected by boiling the triturated Prussian blue
with dilute hydrochloric acid, and precipitating the filtrate
with ammonium hydrate, when aluminium hydrate and ferrie
hydrate are precipitated, while pure ferri-ferrocyanide, treated
in this manner, yields no precipitate. If the precipitate has to
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be examined for aluminium salts, it is collected upon a filter,
washed, and treated with warm liquor potasse; a few drops
of this filtrate, allowed to fall into a eolution of ammonium
chloride, will indicate aluminium salts by a white precipitate.

Examination :

Mineral Admaxtures.—About half a drachm of the ferri-
ferrocyanide is heated, in a porcelain erucible, to redness;
when cool, the residue iz dissolved in concentrated hydrochlo-
rie acid, and should render a complete and elear solution, with
elight effervescence ; a residue would indicate fixed mineral
admixtures (ealeium or barium sulphates).

Metals—To the solution obtained in the preceding test, a
little potassinm chlorate is added, and the solution boiled until
the odor of chlorine ceases ; it is then diluted, filtered, and the
filtrate divided into two portions; these are heated, and the
one is precipitated with liquor potassm, the other with aqua
ammoni® ; after a while, they are filtered, and each of the
alkaline filtrates is tested with ammonium sulphydrate; a
black precipitate, in the potassinm-solution, would indicate
lead ; a brownish-black precipitate and a blue coloration, in
the ammoniacal liquid, copper ; a white turbidity, in either of
the liquids, shows zéne to be present.

Laarthy Carbonates—The ammoniacal liquid of the preced-
ing test, regardless of the result of the test, is filtered, and
tested with sodium ecarbonate; an ensuing white precipitate
would indicate carbonates of lime, barium, or magnesia.

FEERERI HYPOPHOSPHIS.
FERRUM HYPOPHOSPHOROSUM.
Hypophosphite of Iron, Ferrie Hypophosphite.

A yellowish-white, odorless powder ; when heated, in a dry
test-tube, it gives off inflammable phosphorous vapors, with
considerable intumescence, leaving behind ferric pyrophos-
phate. Since hypophosphorous acid is very prone to absorb
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oxygen, the salt is readily decomposed by all oxidizing agents,
Ferric hypophosphite is insoluble in cold water, but soluble in
diluted hydrochlorie acid, forming a yellow solution, which,
when greatly diluted, gives a blue precipitate with potassium
ferrocyanide; it is readily soluble in solutions of ferric sulphate
and of sodinm hypophosphite.

FERRI IODIDTUNM.

FERRUM TODATUM,
Terrous Todide.

Opaque plates or masses, of an iron-gray color, metallie
lustre, and crystalline fracture. When heated in a dry test-
tube, ferrous iodide fuses, and emits violet iodine vapors, finally
leaving behind ferric oxide.

Ferrous iodide is very deliqueseent; it is soluble in its
own weight of water, and also in alcohol and glycerin, form-
ing yellowish-green solutions, with a styptic taste; its aqueouns
golution gives a copious blue precipitate with potassinm ferri-
eyanide, and acquires a blue color upon addition of a little
mucilage of starch, and, afterward, of a minute quantity of
chlorine-water. Ierrous iodide and- its solutions rapidly oxi-
dize, the latter forming a rust-brown sediment, the former
becoming less soluble in water, and yielding a brown solu-
tion, one drop of which, when added to a few drops of chlo-
rotorm, and subsequently shaken with some water, colors the
chloroform light earmine-red, which iz not the case when the
ferrous iodide is fresh, and not yet partly oxidized.

Ferrous iodide is decomposed by, and therefore incom-
patible with, acids, the alkaline hydrates and carbonates, and
those metallic salts which form insoluble iodides,

The oxidation of ferrous iodide is greatly obviated by its
mixture with sugar. Upon this faet, the preparation of Ferrr
10DIDUM SACCHARATUM and of SYRUPUS FERRI I0DIDI are based ;
both share the chemical properties and reactions of the ferrous
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jodide. The syrup may be preserved without decomposition,
when kept in a sunny place, in small, well-corked vials, con-
taining a piece of clean, bright iron wire, or when a few grains
of tartaric or citrie acid- are added for each ounce, and the
whole kept in small, well-corked vials.

FERRI LACTAS.
FERRUM LACTICUM.
Lactate of ITron. Ferrous Lactate.

Greenish-white, erystalline crusts or grains, or a greenish-
white powder;* when heated, the salt froths up, with the evo-
lution of white, acid, inflammable fumes, and beecomes black,
and, when completely incinerated, ferric oxide is left behind,
which, when cold, should not act upon moist red litmus-paper
(evidence of the absence of alkaline salts).

Ferrous lactate is soluble in about 48 parts of eold, and 12
parts of boiling, water, and almost insoluble in aleohol; its
aqueous eolution is more or less turbid and of a yellowish-green
eolor, and has a mild, sweetish, chalybeate taste ; when filtered
and diluted, it gives a rust-brown precipitate with the alkaline
hydrates, and a blue one with potassinm ferrocyanide, and
vields a white, granular deposit of muecie acid, on cooling,
when boiled for fifteen minutes with nitrie acid ; plumbic ace-
tate should cause, in a solution of ferrous lactate, only an opal-
escence (evidence of the absence of sulphurie, hydrochlorie,
tartarie, eitrie, and pomie acids).

* The ferrous lactate of the German manufacturers and shops occurs as a yellow-
ish or grayish-green powder, and is obtained by the following process, which is least
subject to the formation of peroxide: An aleoholie solution of sodium lactate is
exactly decomposed by a concentrated agueous solution of ferrous chloride, Al
lowed to stand for 24 hours, in a filled and closely-stoppered bottle, in a cool place,
the ferrous lactate separates in a thick, erystalline erust, which, after the menstroum
has been removed, is broken by a wooden spatula, and then transferred to a cloth
washed with a lictle aleohol, and afterward subjected to a moderate pressure, under
a small screw.press. The resulting salt cake is broken, and dried at a gentle
warmth, and finally triturated,

14
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Examination :

Mineral Impurities—About half a drachm of the ferrous
lactate is completely incinerated in a poreelain erucible, or
upon an iron spoon ; the remainder is extracted with boiling
water ; the filtrate must neither act upon test-paper, nor leave
any residue upon evaporation on platinum-foil. The ingoluble
residue is then agitated with a little warm diluted acetic acid,
the liquid filtered, and a little echlorine-water added ; it is then
precipitated with aqua ammonize, and afterward filtered. The
filtrate is examined with a few drops of a solution of sodium
phosphate ; a white turbidity would indicate magnesium salts.

Gummi, Dextrin, Sugar of Milk.—About 20 grains of the
ferrous lactate are dissolved in one ounce of warm water, and
subsequently precipitated by an excess of liquor sods; after
warming and shaking, the precipitate is filtered off, and a few
drops of a solution of cuprie sulphate are added to one portion
of the filtrate ; the ensning turbidity must completely redis-
solve on agitation ; a remaining white coagulation would indi-
cate gumnmi ; if this be the case, the solution is filtered, and
heated to near boiling ; an ensuing red precipitate would indi-
cate sugar of milk. An excess of concentrated sulphurie acid
is added to the rest of the first alkaline filtrate, and the whole
evaporated almost to dryness, upon a poreelain eapsule, at a
temperature not exceeding 100° C. A black, more or less
charred, residue would confirm the presence of either gummi or
sugar, or both,

FERRI OXIDUM HYDRATUM.

FERRI PEROXIDUM HYDRATUM. FERRUM OXYDATUM RUBRUM.
CROCUS MARTIS ADSTRINGENS.

Hydrated Oxide of Iron. Peroxyhydrate of Iron. Ferrie Hydrate.

A reddish-brown, tasteless powder, destitute of grittiness ;
when heated in a dry test-tube, it emits moisture, but no acid
vapors; it is slowly but wholly soluble, without effervescence,
in warm hydrochlorie acid diluted with half its volume of wa-
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Examination :

Alkaline Sulphates or Chlorides.—About one drachm of
the ferro-ferric hydrate is shaken with about four drachms of
warm water ; the filtrate, when evaporated upon platinum-foil,
must leave no fixed residue, nor yield, when acidulated with a
few drops of acetic acid, any white precipitate with barium
chloride or with argentic nitrate.

Metals,.—The remaining ferro-ferric hydrate from the pre-
ceding test is boiled in a flask with some dilute liguor potasse ;
when cold, the mixture is filtered, and is subsequently saturated
with hydrosulphuric-acid gas, or else some sodium-sulphide
solution is added : an ensuing black precipitate would indicate
lead, a white one, zine; if no reaction takes place, the lignid is
over-saturated with hydrochlorie acid; a slight white turbidity
(sulphur) will oceur; a yellow precipitate would indicate ar-
senic, an orange one, antimony.

The remaining ferro-ferric hydrate, left behind from its
treatment with liquor potasse, is washed, and then digested
for some hours with a little strong aqua ammoni ; when fil-
tered, the filtrate will have a bluish tint, and give a dark,turbid-
ity upon the addition of a few drops of ammonium sulphydrate,
if copper be present.

FERRI PHOSFHAS.

FERRUM PHOSPHORICUM. FERRUM OXYDULATO-OXYDATUM PHOS-
PHORICUM.

Phosphate of Iron. Ferrous-Ferric Phosphate.

A fine, amorphous powder, of a slate-blue color when cold,
and grayish green when hot; heated in a dry test-tube, it
gives off water, and leaves a black residue; it is insoluble in
water, but soluble in the mineral acids, forming yellow solu-
tions, which, when highly diluted, vield a blue precipitate with
both potassium ferricyanide and ferrocyanide, and a white tur-
bidity of sulphur with hydresulphuriec acid. When ferrous-
ferric phosphate is boiled in a solution of sodium carbonate,
and filtered, a filtrate is obtained which, when neutralized with
acetic acid, gives a yellow precipitate with argentic nitrate,
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and a white one with ammoniated solution of magnesium sul-
phate.

Examination : _

Sodium sulphate, left from insufficient washing, may he de-
tected, when a little of the powder is shaken with some hot
water, and the filtrate tested with barium chloride.

Metals.—A strong solution of the powder in hydrochlorie
acid is mixed with a comparatively large volume of hydrosul-
phurie acid, and set aside for a few hours, in a closed flask, in
a warm place; a slight white turbidity (sulphur) will ocenr ;
a dark one would indicate copper, a yellow one, arsenic, which

latter can be confirmed by the odor when a little of the salt is
heated upon chareoal, before the blow-pipe, or by the forma-
tion of a metallic mirror, in a narrow tube, upon heating the
dried preeipitate with potassinm eyanide (Fig. 63).

FERRI PYROPHOSPHAS,
FERRUM PYROPHOSPHORICUM.
Bi-basic Phosphate of Iron. Ferric Pyrophosphate.

A white, tasteless powder ; when heated in a dry test-tube,
it loses moisture, but remains white, and decreases in volume,
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It is insoluble in water, but soluble in hydrochlorie acid, and
in solutions of sodinm pyrophosphate and of alkaline citrates.
‘When boiled with a solution of sodium carbonate, ferrie pyro-
phosphate assumes a reddish-brown color, and yields a filtrate
of the same tint, but which becomes almost decolorized upon
slight over-saturation with acetie acid, and which gives a dense,
white precipitate with argentic nitrate (distinction from ferrie
phosphate, which gives a yellow precipitate, and from ferrie
metaphosphate, which gives a white gelatinous one).

FERRI FYROPHOSFPHAS ET AMMONII CITRAS.

FERRUM FPYROPHOSPHORICUM CUM AMMONIO CITRICO.

Pyrophosphate of Iron with Citrate of Ammonium. Ammoniated Pyro-
phosphate of Iron. Pyrophosphate of Iron in Scales.

Thin, apple-green, transparent scales, of a mild, acidalons,
and saline taste : freely soluble in water or glveerin, but in-
soluble in aleohol ; by exposure to the air, the scales lose their
transparency and solubility in water; the latter, however, may
be restored by the addition of aqua ammonig. The solution
is not precipitated either by acids or by ammoninm hydrate,
but gives a yellowish-white precipitate, with the eveolution of
ammonia, when boiled with liquor potassee, and a dense white
precipitate, when acidulated with acetic acid, and tested with
argentic nitrate, Potassium ferrocyanide, when added to the
dilute solution of the salt, occasions a pale-blue color, but pro-
duces no precipitate.

FERRI SUEBCARBONAS,

FERRUM HOYDRICUM. FERRUM OXYDATUM FUSCUM. FERRUM SUB-
CARBONICUM. CROCUS MARTIS AFPERITIVUS.

Carbonate of fron.

A fine, amorphous, reddish-brown powder, without odor or
taste; when heated in a dry test-tube, it emits watery vapors,
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fusion ; they contain seven molecules (45.56 per cent.) of water
of erystallization, six-sevenths of which they lose at a moderate
heat, leaving a greenish or grayish white powder (Ferri Sul-
phas exsiceata). At a red heat, the seventh molecule of water,
and also the aecid, is expelled, leaving behind red, anhydrous,
ferrie oxide (Caput Mortuum).

One hundred parts of water, at 10° C., dissolve 61 parts,
at 25° C., 103 parts, and, at 100° C., 280 parts, of crystallized
ferrous sulphate ; it is insoluble in alecohol ; its aqueous solu-
tion has a slight acid reaction, readily absorbs oxygen, and be-
comes turbid by the formation of an insoluble basie ferrie sul-
phate, while a neutral ferric sulphate remains in solution, with
the undecomposed ferrons sulphate. The solution of ferrons
sulphate, when greatly diluted, gives a white precipitate with
barium chloride, a blue one with potassium ferricyanide, and,
when not yet oxidized, a white one with the ferrocyanide ; it
renders no precipitate with hydrosulphurie acid.

Examination :

Metals.—About one drachm of the erystals iz dissolved in
about two drachms of boiling water, acidulated with a few
drops of sulphurie acid ; the solution is then added to about 1%
ounee of hydrosulphurie acid, in a stoppered Z-ounce vial, and
shaken ; after several hours, only a white turbidity (sulphur)
should have been formed ; a dark turbidity would indicate cop-
per, and perhaps other metals. The liguid is then filtered, and
evaporated, in a poreelain capsule, until all odor ceases ; when
this is the ease, about half a drachm of coneentrated sulphu-
ric acid and 20 drops of concentrated nitric acid are added,
and the whole evaporated nearly to dryness. The residue is
dissolved in water, and aqua ammoni® added with constant
stirring, until the ensuing precipitate ceases to be redissolved ;
then from four to five drachms of Liquor Ammonii Acetiei are
added, the whole heated to boiling, and filtered while hot. An
excess of aqua ammonige is then added to the colorless filtrate,
and, if any more precipitation occurs, it is onece more filtered,
and subsequently tested with ammonium sulphydrate ; an en-
suing white turbidity would indicate zine, a reddish-white one,
manganese.  Finally, the liqnid, after having been filtered, if
such reactions have occurred, is tested with ammoninm phos-
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phate ; a crystalline, white precipitate, oceurring after some
time, would indicate magnesia.

Crude commercial sulphate of iron is generally consider-
ably contaminated with metallic and earthy salts, and not fit
for medicinal use; it containg, besides, the sulphates of zine,
aluminium, and magnesium, and generally so much sulphate
of eopper as to depogit a metallic cupreous film upon a bright
blade of an iron knife or spatula, when immersed for some
lours in the aqueous solution, acidulated with a few drops of
sulphurie acid.

FERRI VALERIANAS,
FERRUM VALERIANICUM,.
Valerianate of Iron. Ferrie Valerianate.

A dark, tile-red, amorphous powder, or thin, reddish seales,
having the faint odor and taste of valerianic acid. When
heated in a porcelain capsule, the salt melts, emits inflammable

‘vapors, and, when incinerated, leaves behind ferrie oxide, which

ghould not color moistened turmerie-paper brown, nor dissolve
in warm dilute acetie aeid.

Ferric valerianate is soluble in aleohol (distinetion from
citrate and tartrate of irom), but insoluble in water; boiling
water decomposes it, extracting the valerianie acid, and leav-
ing the ferric hydrate behind ; the filtrate is eolorless, reddens
litmus-paper, and gives no reaction with ammonium hydrate
and subsequent addition of hydrosulphurie acid. Acids decom-
pose ferric valerianate, forming soluble ferrie salts, and setting
free the valerianie acid.

Examination :

Admixtures of ferric tartrate or citrate, impregnated with
oil of valerian, may readily be recognized by their solubility in
water and insolubility in strong aleohol ; the latter dissolves
only the oil of valerian, if such be present, readily recognized
by its odor, when a portion of the aleohol is evaporated upon
the warm hand.
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FERRUM,
Jron.

The source of the medicinal preparations of iron is the re-
fined malleable wrought-iron, of which the piano-forte wire is
among the best commercial varieties. When iron filings or
turnings are employed instead of wire, care has to be taken that
they are not derived from crude cast or pig iron, that they are
free fromn rust, and that they are not contaminated with copper
or brass filings from the workshops. Cast or pig iron may be
recognized by the evolution of gas of a noxious odor, and by a
considerable black residue, when the filings or turnings are dis-
solved, in a test-tube, in a mixture of equal parts of concen-
trated hydrochloric acid and water. An admixture of copper
or brass filings may be recognized, with approximate certainty,
by close inspection, with a magnifying-glass, and by chemical
tests, as hereafter deseribed.

In the preparation of solutions of iron, which are subse-
quently filtered, filings of cast-iren are not exactly objection-
able ; iron filings or turnings, however, which may contain, or
are liable to contain, copper or brass filings, onght not to be
employed for medicinal preparations, since copper is dissolved
by acids, notwithstanding an excess of iron.

Ferrvym Purveratuva.—A fine, gray powder, of a dull, me-
tallic appearance; when heated to redness, it oxidizes, form-
ing a reddish powder, and increasing in weight, if the powder
employed was pure and dry. Iron powder dissolves in a mix-
ture of equal parts of hydrochloric acid and water, evolving
impure hydrogen gas, of a faint odor, and leaving only a small
insoluble black residue ; the filtered solution has a light-green
color, and affords, when greatly diluted with water, a deep-
blue turbidity with potassium ferricyanide, and almost white
precipitates with the alkaline hydrates and carbonates, which,
however, rapidly oxidize, and become green, and ultimately
brown.

Ferrom Repverva.—Iron powder, obtained by reduetion
of ferric oxide or oxy-hydrate by hydrogen, at a strong heat,
forms a very fine, black powder, which reoxidizes when heated
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to redness, and which is readily and wholly soluble in warm
diluted hydrochlorie acid, with the evolution of pure hydrogen
gas, forming a solution which has the same properties and de-
portment with reagents as that of powdered iron. If the solu-
tion takes place without a copious evolution of gas, and has,
when filtered, a yellowish appearance instead of a light-green
one, the powder was more or less oxidized, or even so much so
as to consist almost wholly of a mixture of ferrous and ferrie
oxides.

Examination of Iron:

Sulphur may be recognized by the black coloration of a so-
lution of plumbic acetate, when a little of the iron is dissolved
in a mixture of equal parts of hydrochlorie
acid and water, either in a test-tube, loosely
closed with a bunch of cotton moistened with
solution of plumbic acetate (Fig. 29, page 72),
or in a small flask (Fig. 64), whence the
evolved gas is passed through a solution of
i plumbie acetate in a test-tube. If the plum-
bie solution in either case becomes black,
sulphur is indicated. :

© Sulphur, phosphorus, and arsenic, may be detected, in iron
powder, filings, turnings, or wire, by submitting about 100
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grains of the iron, in a generating-flask, e (Fig. 65), to the
action of about one ounce, or a little more, of a mixture of
equal parts of concentrated hydrochlorie acid and water, and
by passing the evolved gas through a dilute solution of cad-
minm sulphate in ¢, and through a dilute solution of argentic
nitrate, contained in d. The acid is, little by little, added to
the iron, through the funnel-tube b, so that the evolution of the
gas and its passage throngh the fluids are slow. The solution
in ¢ is prepared by adding to an aqueous solution of eadmium
sulphate (1:100) so much of ammoniom hydrate as is re-
quired to redissolve the precipitate, formed upon the first addi-
tion of the alkaline hydrate.

The oceurrence of a yellow precipitate in the cadmium so-
Intion would indicate sulphur, and of a black one in the argen-
tic solution, arsenic or phosphorus. In order to distinguish
either arsenic or phosphorus, or both, in the iron, the blackened
argentic solution is warmed, and completely precipitated with
hydrochloric acid ; when cool, it is filtered and the filtrate
mixed with an equal volume of hydrosulphurie acid, and
allowed to stand, in a eorked vial, for several hours; an ensu-
ing vellow precipitate would indicate arseniec; the liquid is
then filtered, and boiled in a porecelain capsule, until it becomes
odorless ; it is then over-saturated with aqua ammonig, fil-
tered, and tested with solution of ammoniated magnesium sul-
phate ; a white precipitate would be indicative of the presence
of phosphorus in the iron,

Metallic Impurities.—Zine may be detected in the solu-
tion obtained in the generating-flask of the preceding test, by
filtering it, and by evaporation of the filtrate to dryness, after
the addition of a little nitrie acid ; the residue is extracted by
boiling it with liquor potassee, and the filtered liguid, when
cool, is tested with sodium sulphide; a white precipitate would
indicate zine. Copper and lead may be detected in the iron,
by treating it with warm diluted nitric acid, and by testing
part of this solution with a few drops of a solution of sodium
sulphate for lead, and by evaporating another part of the solu-
tion to dryness, and subsequently digesting the residue with an
excess of aqua ammonig ; a blue coloration of the filtrate wounld
indicate copper.
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GLYCERINUM.
GLYCERINA.
Glycerin, Triatomic Propeayl Alcokol.

A colorless and odorless, thick, viscid, neutral liquid, of an
intensely sweet taste; when anhydrous, its spee. grav. is 1.267;
that of commereial glycerin, containing from 10 to 4 per cent.
of water, is from 1.22 to 1.25. Glyeerin is not volatile at conu-
mon temperatures, but distils unchanged, with water-vapor,
under pressure; it boils at 290° C., and decomposes at a tem-
perature a little above its boiling-point. Exposed to a strong
heat, on platinum-foil or ih a poreelain capsule, it emits white,
irritating, inflammable vapors, whieh burn with a blue flame,
leaving, finally, a black residue, which, however, is completely
dissipated at a red heat.

Glyeerin is miscible, in all proportions, with water, aqua
ammonize, liquor potasse, alcohol, and ether diluted with alco-
hol, but not with pure ether, chloroform, carbon bisulphide, or
benzol ; it mixes with eoncentrated sulphuric acid without
change, but suffers decomposition with concentrated nitric and
hydrochloric acids. Glycerin possesses extensive powers as a
solvent ; it dissolves most substances which are soluble in wa-
ter, although in a less degree, but is a better solvent for bro-
mine, iodine, and earbolie acid.

It does not mix with fatty oils, and dissolves essential oils
only to a limited extent.

Examination :

A fatty or empyreumatic odor of glycerin is recognized by
the smell, especially upon gently warming a little of the sam-
ple on a watch-glass or porcelain capsule.

Sugar, glucose, and mucilages, are indicated by a more or
less brown coloration of the glycerin, when mixed with twice
its bulk of concentrated sulphuric aecid, or when mixed and
heated with a strong solution of potassium hydrate.

Glucose may be detected by the occurrence of a brick-red
preecipitate, when a mixture of equal volumes of the glycerin
and of liquor potasse, with two or three drops of solution of
cupric sulphate, is heated in a test-tube.
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Sugar is detected by the same reaction, when the glycerin
is boiled for a few minutes with an equal volume of very dilute
golution of tartarie acid, and the hot mixture tested with Feh-
ling’s eupric solution,

Mucilages of gum, dextrin, or glue, are indicated by the
formation of a white turbidity, gelatinous, or floceulent, when
one volume of the glveerin is mixed with four volumes of
aleohol. 3

Metallie salls arve detected by agitating one volume of the
glyeerin with three volumes of hydrosulphuri¢ acid; any im-
pairing of the colorlessness or transparency of the mixture
would indieate metallic impurities ; they may be distingnished,
as to what group of metals they belong to, by dividing the
liguid into two portions, and adding to the one a little hydro-
chloric acid, and to the other aqua ammonie. Copper, lead,
and #én, will be indicated by the first test ; <ron, zine, and alu-
miniwin, by the second. If a precipitate appears in either case,
and the nature of the impurity has to be ascertained, the test
must be repeated on a larger scale, and the metallic impurity
be determined in the mode described on pages 41 to 44.

Calcivin salts may be detected in the diluted glycerin, by
a white turbidity when tested with ammoninm oxalate,

Acids and their Salts—When diluted with twice its vol-
ume of water, the solution must leave litmus-paper unchanged ;
it is then examined in four separate portions: for hydrochio-
rie acid and chiorides, by acidulating with nitric acid, and
testing with argentic nitrate; for sulphuric acid and sul-
phates, by testing the second "portion, also aecidulated with
nitric acid, with barinm nitrate ; for owalic acid, by testing
the third portion, acidulated with acetic acid, with ecalcinm
acetate ; and for nitric acid and nitrates, by adding to the
fourth portion a little acetic acid and one drop of neutral
indigo-solution, and then warming the mixture by dipping
the test-tube into hot water; a decoloration of the bluish or
bluish-green tint of the lignid will indicate free nitric acid;
when the color remains unaltered, a few drops of eoncentrated
sulphurie acid are added to the mixture while still warm ; if
decoloration takes place now (and the glycerin is free from
chlorides and chlorates), nitrates are indicated.
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Another very sensitive test for nitrie acid and nitrates,
ecombining the test for ehlorine, is to mix, in a test-tube, about
one fluid-drachm of sulphurie-acid muecilage of starch with a
few drops of solution of potassium iodide (free from iodate),
and then to add about one fluid-drachm of glyeerin; when
mixed together with a glass rod, the liquid must remain color-
less; a blue color would indicate ehlorine; when the mixture
remains colorless, a thin rod of bright zine is immersed in the
centre of the fluid, with care not to agitate the test-tube; if
traces of nitric acid or nitrates be present, a bluish coloration,
issuing from the zine, will appear.

Formic acid may be detected by the formation of a black
deposit, when a mixture of the glycerine with an equal volume
of diluted aqua ammonie and a little solution of argentie
nitrate is allowed to stand in a corked test-tube, protected
from the light, for 24 hours, :

Butyric acid, and analogous fatty acids, may be recognized
by the odor of ethyl butyrate (similar to that of artificial
essence of pine-apple), when a mixture of two volumes of gly-
cerin with one volume of a mixture of equal parts, by volume,
of strong alecohol and concentrated sulphuric acid, is gently
warmed by dipping the flask or test-tube into boiling water.

Ammonium salts, occasioned by the neutralization of an
originally slightly acidulous glycerin with aqna ammoniwe, may
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be detected by heating the glyeerin in a large test-tube, half
filled with it, and provided, by means of a rubber cork, with a
delivery-tube reaching to the bottom of a receiving test-tube
which contains a little water, and is eooled in ice-water (Fig.
66); the generating tube or flask, econtaining the glycerin, is
immeorsed, for about half an hour, in a boiling concentrated
solution of culinary salt; after that time, the contents of the
recipient are tested with red litmus-paper, which should not
be altered thereby, and are then divided into two separate
portions; a few grains of dry potassium hydrate are dis-
solved in the one portion ; upon heating it, ammonia will be
recognized by the odor, and by white vapors when a glass
rod moistened with acetic acid is held at the orifice of
the tube; to the other portion, a few drops of liquor potassm
and, subsequently, one or two drops of solution of potassio-
mercurie iodide -are added; a yellowish-brown precipitate or
coloration would afford an additional indication of ammoninm
salts. .

TABLE

OF THE QUANTITY BY WEIGHT OF WATER CONTAINED IN 100 PARTS BY
WEIGHT OF GLYCERIN AT DIFFERENT DENSITIES.

TevreeaTene 17.0° O,

R ’ ] 5 !

+t < - ‘ ot
Soite | B8 | Smute | B3 | dmem | 33 | = | RS

& & A &
1.267 0 1.224 13 1.185 20 1.147 49
1.264 1 1.221 14 1.182 ar 1.145 40
1.260 2 . 1.218 15 1.179 28 1.142 41
1.257 4 1.215 16 1.176 29 1.139 43
1.254 4 1.212 iT 1.173 40 1.136 43
1.250 ] 1.209 18 1170« 31 1.134 *t
1.247 6 1.206 19 1.167 42 1.131 45
1.244 T | 1.203 20 1.164 33 1.128 46
1.240 8 1.200 21 1.161 a4 1.126 47
1.237 9 1.197 23 1.159 35 1.123 45
1.234 10 1.194 23 1.156 ah 1.120 49
1.231 11 1.191 24 1.153 a7 1,118 50
1.228 12 1.188 25 1.150 38




HYDRARGYRUM. 995

HYDRARGYRI CHLORIDUM CORROSIVUDM.

HYDRARGYRI PERCHLORIDUM. HYDRARGYRUM BICHLORATUM.
HYDRARGYRUM CORROSIVUM SUBLIMATUM.

Corrogive Sublimate, Perchloride or Bichloride of Mereury. Mercurie
Chloride.

Colorless, translucent, heavy, erystalline masses, when ob-
tained by sublimation, or small, prismatic erystals, when ob-
tained by erystallization, of a spee. grav. of 5.43; they are
permanent in the air, give a dull, white streak when scratehed
with a knife, are slightly volatile at common temperatures,
fuge at 265° C., and volatilize wholly at 295° C., forming
dense, white vapors, which, on cooling, solidify in small, shin-
ing needles.

Mercurie chloride is soluble in water, requiring, at 0° C.,
16 parts, at 20° C., 13} parts, at 80° C,, 4 parts of cold, and
2% parts of boiling, water for solution ; it is less soluble in gly- .
eerin, 100 parts of which dissolve about 7 parts of the salt; it
is freely soluble in aleohol and ether, requiring 21 parts of
eold, and 1} part of boiling aleohol, and 3 parts of ether. The
aqueous solution reddens blue litmus paper, and has an acrid,
styptie taste.

In the aqueous solution of mereurie chloride, the fixed alka-
line and earthy hydrates and alkaline carbonates produce,
when added in small quantity, a reddish-brown precipitate;
when added in excess, a yellow one; ammonium hydrate gives
a white one; argentic nitrate, a curdy white one; iodides,
when added in small quantity, a yellowish, and in larger quan-
tity, a vermilion-red one, soluble in an excess of the precipi-
tant; stannons chloride, when added in small quantity, a
white, and when added in excess, a gray precipitate. When
hydrosulphurie acid is gradually added to a solution of mercu-
rie chloride, the precipitation takes place according to the pro-
portions of the reagent and the chloride, in progressive varia-
tion of color from white to yellow, orange, reddish brown, and
black ; an excess of the reagent produces at once a complete
black precipitation, When the aqueous solution of mercurie
chloride is rubbed upon bright copper, it coats the latter-with

a brilliant metallic film. It forms white, insoluble or sparingly
15
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soluble compounds with many organic substances, as albumen,
fibrin, gluten, ete.

Mercurie chloride is soluble, without decomposition, in
nitrie, hydrochlorie, and sulphuric acids, and erystallizes from
the solutions on cooling, if they were saturated while hot.

HYDRARGYRI CHLORIDUM MITE,

HYDRARGYRI SUBCHLORIDUM. HYDRARGYRUM CHLORATUM MITE.
MERCURIUS DULCIS.

Calomel. Sub- or Proto-Chlovide of Mercury. Mercurous (hloride.

Merenrous chloride varies in the minuteness of its particles,
and accordingly in its appearance and in the energy of its
physiologieal aetion,

When obtained by sublimation, it forms ponderous, yellow-
ish-white masses or cakes, of a fibrous, crystalline fracture,
vielding a lemon-yellow streak when seratched with a knife,
and having a specific gravity of 7.176. When reduced to a

Fra. G5,

250 diam.

MERCUROUS CHLORIDE:
By Trituration. By Condensation. By Precipitation.

fine powder by trituration and levigation, it has a dull-
white appearance with a yellowish tint; it becomes slightly
vellowish when triturated with strong pressure in a porcelain
mortar, and consists, when seen under the microscope, of com-
paratively large, transparent, crystalline fragments (Fig. 67).
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Prepared by sublimation and by condensation of the vapor
by a current of air or steam, mercurous chloride (Hydrargyri
Chloridum Mite vapore paratum) forms a perfectly white and
less ponderous powder, consisting of smaller laminar particles,
when seen under the microscope (Fig. 68).

Prepared by preeipitation, mercurous chloride forms a fine,
snow-white powder, consisting of minute, amorphous * parti-
cles (Fig. 69), which are not transparent.

With regard to therapeutidal action, mercurous chloride,
obtained by sublimation and subsequent trituration and levi-
gation, and consisting of the largest particles, has the mildest
effect ; next to this comes the calomel obtained by sublima-
tion and condensation by air or steam ;+ that obtained by pre-
eipitation, and having the minutest division of its particles, has
the most powerful physiological action.

Merenrous chloride, when heated in a dry test-tube, is slowly

~ but completely volatilized with a faint noise and without fusion,

It is insoluble in the comwon solvents, but soluble to some ex-
tent in saliva, in the pancreatic juice, in albumen, and animal
secretions. When agitated with hot water, with aleohol, or with
dilute acetie, hydrochlorie, or nitrie acids, it is not acted upon
by any of them. When boiled for some time with water, it
suffers slow decomposition iuto metallic mercury and mercuric
chloride. The alkaline hydrates and carbonates, and the hy-
drates of the alkaline earths, reduce mereurous chloride to black
oxide. Conecentrated boiling hydrochlorie and sulphurie acid
decompose the salt ; the former produeing metallic mercury and
mercuric chloride, the latter mercurie snlphate and chloride.
Warm concentrated nitric acid also diszolves it gradually, with
the evolution of nitrie-oxide vapors, forming a solution of mer-
curie ehloride and nitrate, which solutions blacken bright cop-
per when dropped upon it, and ecoat it brilliantly when rubbed
upon it. Mereurous chloride is also soluble in chlorine-water
without aequiring a transient or permanent yellow color (dis-
tinetion from mercurous bromide).

* When obtained by precipitating a solution of mercuric chloride wiit.h sulphur-
ous-acid gas, the resulting mercurous chloride is of a crystalline structure.

t No other kinds of mercurous chloride can as yet be considered officinal, and no

others should be dispensed for internal use, unless ordered or prescribed as **Calo-
mel via humida paratum,” or “Calomel precipitatione paratum.”
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Examination :

When heated in a narrow test-tube, mercurous chloride
must completely sublime, without previous fusion and without
emitting ammoniacal odors or yellow nitrous vapors.

Mercurie chloride may be detected by triturating some of
the calomel with diluted alechol, and shaking the mixture in a
test-tube, and by subsequent filtration through a moist double
filter ; the filtrate must impart no stain to bright copper, nor
yield any reaction with hydrosulphurie acid or with argentie
nitrate,

Ammonio-mercuriec Chloride—The mercurous chloride of
the preceding test, remaining upon the filter, is rinsed with
diluted acetic acid through the broken filter into a test-tube,
and the mixture is agitated for a few minutes and filtered.
The filtrate is then tested in separate portions with hydrosul-
phurie acid and argentic nitrate; a black turbidity in the first
instance, and a white one in the second, would indicate am-
monio-mercurie chloride,

HYDRARGYRI CYANIDUM., .
HYDRARGYRUM CYANATUM.

Cyanide of Mercury., Mereurie Cyanide.

Small, colorless, anhydrous, prismatic erystals, transpar-
ent when freshly prepared, but soon assuming a white and
opaque appearance; when perfeetly dry, they become black
when exposed to heat in a dry tube, and emit vapors of mercury
and a colorless inflammable gas (eyanogen), which burns, when
ignited, with a purple flame ; a black residue of paracyanogen,
intermingled with globules of mercury, is left behind ; when the
salt is hum id, traces of hydroeyanic acid, of earhumc acid, &nd
of ammonia, are also formed and e‘ml?ed

Mereurie eyanide is soluble in eight parts of water and about
twenty parts of aleohol; its aqueous solution evolves hydro-
eyanic acid upon the addition of hydrochlorie acid, and gives a
black precipitate with hydrosulphuric acid, but is not precipi-
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tated by the alkaline hydrates and carbonates, nor by argentic
nitrate; nor by albumen; stannous chloride, containing free
hydrochloric acid, precipitates metallic mereury with the evo-
lution of hydrocyanie acid. The solation of mereuric eyanide
affords no merecurie etain upon bright copper. unless acidulated
with hydrochlorie acid.

Examination : :

Basic oxy-mercuric eyanide is indicated by an alkaline reac-
tion of the solution upon turmeric-paper.

Mercurie chloride and other soluble mercuric salts may be
detected in the solution, by the occurrence of a transient tur-
bidity upon the gradual addition of single drops of solution of
potassium iodide.

HYDRARGYRI IODIDUNM RUBRUM.

HYDRARGYRUM BIIODATUM RUBRUM,
Biniodide of Mercury. Mercuric Todide.

A heavy, crystalline powder, or small, brilliant, octahedral
erystals, of a vermilion color, becoming yellow when gently
heated ; when heated in a dry tube (Fig. 70), mereuric iodide
fuses to a yellowish-brown liquid, and sublimes into yellow
rhombic scales, which pass into the red modification of octa-
hedral crystals, slowly on cooling, and at once by concussion.

Mercuric iodide is nearly insoluble in cold, and only spar-
ingly soluble in boiling, water ; it is soluble in 130 parts of cold,
and 15 parts of boiling, aleohol, less soluble in ether, and very
little in glycerin and in oils. Concentrated aeids, and the solu-
tions of the alkaline hydrates, decompose it ; it is freely soln-
ble in aqueous solutions of potassium and sodium hydrates, of
potasgsium iodide and cyanide, of mercurie chloride, and of
sodinm chloride and sodium hyposulphite; the latter solution
depogits upon heating, if the solvent is not in excess, red mer-
curie sulphide. All its solutions form a black precipitate with
an excess of hydrosulphuric acid, either at once, or upon the
addition of an acid.
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HYDRARGYRI OXIDUM FLAVUNM,

HYDRARGYRUM OXYDATUM VIA HUMIDA PARATUM.
Yellow Ovide of Mercury. Precipitated Mereuric Oxide.

A heavy, orange-yellow powder, without crystalline struet-
ure when seen under the microscope ; it assumes a red color
on being heated ; it is more readily acted upon by reagents than
the coarser red oxide ; the latter remains unchanged when agi-
tated with a warm solation of oxalic acid, while the yellow
oxide combines with the oxalic acid, forming white mercurie
oxalate; when agitated with a hot aleoholic solution of mer-
curic chloride, the yellow oxide becomes at once black (oxy-
chloride), while the red oxide remains unchanged for some
time,

The chemical reactions of the precipitated yellow merenrie
. oxide, and its deportment with reagents, correspond with those
of the red oxide.

mn.a:nu-m OXIDUM RUEBRURM.

HYDRARGYRUM OXYDATUM RUBRUM.
fled Oxide of Mercury. Mercuric Oxide,

Heavy, coherent masses, consisting of bright, brick-red,
erystalline seales, which, when finely pulverized, form a dull
orange-red powder, of a specific gravity of 11.30; when heated
in a dry tnbe, red mercuric oxide assumes a dark-brown appear-
ance, but regains its original eolor on eooling ; at a heat a little
above the boiling point of mercury (360° C.), it is resolved into
its eonstitnents, and is entirely volatilized below red heat.

Merecurie oxide is slightly soluble in water, so that, when
agitated with boiling water, the filtrate yields a faint reaction
with hydrosnlphuric acid; it is insoluble in pure glycerin, in
alcohol, ether, and ehloroform, somewhat soluble in saliva and in
albuminous animal seeretions, and entirely soluble in strong and
in somewhat diluted acids. The fixed alkaline and earthy hy-
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it faintly blue with sulphuric acid solution of indigo, and sub-
sequent gentle heating ; the other by mixing it with a little
concentrated solution of ferrous sulphate, and by placing the
liquid ecarefully upon concentrated sulphurie acid (Fig. 71); a
decoloration in the first test, and the occurrence of a dark-
brown color upon the line of junction between the two liquids
in the second, would confirm the presence of oxyacids of
nitrogen,

Admiztures.—About 20 grains of the oxide are dissolved in
about one drachm of strong nitric acid diluted with an equal
volume of water; with the aid of heat, a complete solution
must take place; if the oxide be very old, a slight residue of
reduced mereury might remain, which, when separated and
heated in a poreelain capsule, should wholly volatilize. If a
red or brown residue is left from the solution, an admixture of
mineral substances (brick-powder, mercuric sulphide, or red -

oxide of lead) would be indicated. If the nature of such a resi-
due has to be ascertained, a gomewhat larger quantity may be
obtained, which, when washed and dried, may be heated in a
reducing-tube (Fig. 72); vermilion volatilizes, forming a fine,
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HYDRARGYRI SULPHAS FLAVA.

HYDRARGYRUM SULPHURICUM FLAVUM, TURPETHUM MINERALE.
Yellow Subsulphate of Mercury. Basic Mercuric Sulphate.

A heavy, lemon-yellow powder, of a crystalline structure
when seen under the microscope; when heated in a dry tube,
it assumes a reddish-brown hue, but regaing itz original eolor
on cooling; at a higher temperature it volatilizes without
fusion, yielding ‘a white sublimate (mercuric sulphate) inter-
mingled with gray metallic mercury; it is decomposed and,
entirely volatilized at a red heat, evolving vapors of mercury
and of sulphurous acid.

Basi¢ mercurie sulphate is almost insoluble in cold, and
sparingly soluble in hot, water, but soluble in diluted hydro-
chloric and nitriec acids, forming ecolorless solutions, which,
when diluted, give a white precipitate with barinm s*t]ts and
which utherwme, in their deportment with reagents, r esemblﬁ

the solutions of mercuric chloride and oxide (pages 225 and
233).

HYDRARGYRI SULPHURETUM RUBRUM.

HYDRARGYRUM SULPHURATUM RUBRUM. CINNABARIS.
Cinnabar. Vermilion, Red Sulphide of Mercury.  Mereuric Sulphide.

Heavy masses, or eakes, of a specific gravity of 8.1, and of
a dull blackish-red color and a brilliant erystalline texture,
yielding a red streak when seratched with a knife, and a mag-
nificent scarlet powder, which becomes black when moistened
with an ammoniaeal solution of argentie nitrate. When heated
in a porcelain capsule, or upon chareoal, cinnabar assumes an
almost black ecolor, but turns red again after cooling; at a
strong heat, it is wholly dissipated, burning with a blnish flame,
and ennttmg the odor of sulphurous acid ; heated in a redueing-
tube or in close vessels, it sublimes balnw red heat without de-
composition,
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Mercuric sulphide is insoluble in the common solvents, nor
is it acted upon by concentrated acids or by alkaline hydrates,
at common temperatures ; a mixture of concentrated nitric and
hydrochloric acid dissolves it gradually, forming a colorless
solution which, when diluted with water, gives a white pre-
cipitate with barinm chloride, coats metallic copper with a
film of mercury, and corresponds in its deportment with re-
agents to solutions of mercuric salts (pages 225 and 233),

Examination :

Owzides of Lead and Iron.—About 20 grains of the cinna-
bar are agitated with about two fluid-drachms of concentrated
nitrie acid ; the scarlet color must remain unaltered, as change
to a darker tint would indicate red oxide of lead ; the mixture
is then gently heated by immersing the test-tube in hot water,
and is subsequently diluted with twice its volume of water, and
filtered ; the filtrate should be eolorless; a yellowish appear-
ance would indicate red basie plumbic chromate, or mereuric’
chromate (chromiec cinnabar) ; it is then tested in separate por-
tions with hydrosulphurie acid, with sulphurie acid, and with
potassinm iodide, for lead; another portion is tested with
potassium ferroeyanide for ferric oxide ; if this be present, the
vellowish color of the nitric aecid, agitated with the cinnabar,
may be due only to iron.

Chromates may be detected or confirmed by the occurrence
of red irritating fumes of chloro-chromie acid, when about ten
grains of the cinnabar are carefully mixed and heated in a test-
tube with a few small fragments ot dry sodium chloride and a
few drops of concentrated sulphurie acid.

Mercuric lodide, Realgar, and Antimonie Cinnabar.—
About 30 grains of the cinnabar are agitated with two fluid-
drachms of warm liquor potasse ; the filtrate should be color-
less, should cause neither a coloration nor a turbidity when
dropped into chlorine-water, and should yield a white precipi-
tate when dropped into a dilute solution of plumbic acetate. A
yellow or reddish coloration of the chlorine-water would indi-
cate mercuric iodide, and a yellow precipitate with plumbic ace-
tate, red arsenic sulphide (Realgar), or antimonic oxy-sulphide
(Antimonic Cinnabar). If either of the latter two be indicated,
the alkaline filtrate will give, upon supersaturation with hydro-
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chloric acid, a yellow precipitate when the first compound is
present, and an orange-red one with the second.

HYDRARGYRUM. -
Mereury., Quicksilver,

A silver-white and brilliantly-lustrous metal, of a specific
gravity of 13.596 at 15.5° C.; liquid at common temperatures,
and easily divisible into spherical globules ; it solidifies when
cooled to —39.5° C,, forming at and below that temperature a
goft and malleable metal of a specific gravity of 14.4 at —40°
C.; it boils at 350° C,, forming a transparent, colorless vapor ;
it is, however, volatile to a perceptible extent at all tempera-
tures above 20° C, ; when pure, it is unalterable at common
temperatures, and remains bright and brilliant.

Mercury is insoluble in the common solvents, in concen-
trated hydrochlorie acid, and at common temperatures also in
sulphurie acid ; but it is dissolved by the latter when boiled
with it, and is readily dissolved without residue by nitric acid,
forming a solution, which contains mercurie nitrate when heat
ig applied and an excess of concentrated acid, and mercurous
nitrate when the metal is in execess or is acted upon by eold and
diluted nitric acid. _

Examination :

Mereury amalgamates with many metals, and, to a certain
extent, without change of its appearance and properties ; the
most common of such metallic impurities are lead and tin, and
occasionally zine and bismuth ; their presence in the commer-
cial metal is indicated by a dull, tarnished appearance, and a
black, powdery coating of the surfaces of the metal, and of the
inside of the vessels containing it, and by lead-gray streaks
upon white paper when a few globules of the metal are allowed
to roll over it.

Such contamination may be ascertained by agitating for a
few minutes a little of the mercury, in a strong one-ounce bot-
tle, with a mixture of one drachm of Liquor Ferri Persulphatis
(free from ferrous salt) and one drachm of water; after sub-
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siding, the aqueous liguid is poured into a test-tube, diluted
with an equal volume of water, and tested with a few drops of
potassium ferri eyanide; a blue turbidity will indicate the
above-mentioned metallic impurities.

When their nature has to be determined, the following
method is practicable and simple: about one ounce of the
metal, including as much of the powdery coating on the sur-
faces of the metal and the bottle as can be collected, is heated
and volatilized in a small poreelain erucible, in a place where
the vapors are readily removed by draft; if a non-volatile
residue remains, it is heated to redness. A small part of the
residue is then heated in a test-tube with a few drops of concen-
trated hydrochloric acid ; the solution is decanted from the in-
soluble residue, and one drop of solution of auric chloride is
added ; an ensuning gray or grayish-purple turbidity would indi-
cate fin.

The rest of the residue in the eruecible is treated with warm
concentrated nitrie acid ; if only a partial solution takes place,

and at the same time a white precipitate is formed, this may
be oxide of tin or antimony ; in order to distinguish them, the
precipitate is separated from the acid solution, washed with a
little water, and subsequently heated upon charcoal before the
blow-pipe ; stannous oxide remains unchanged, while fefroxide
of antimony volatilizes in white funes, forming a white con-
eentric incrustration on the coal (Fig. 73).

The nitric-acid solution.is diluted with an equal bulk of
water, and part of it is tested with solution of sodium sulphate ;
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a white precipitate would indicate lead ; another part is poured
into a large beaker tull of water; a white opalescence or tur-
bidity of the water indicates bismuth.

It lead be present, the rest of the nitric-acid solution is
saturated and completely precipitated with hydrosulphuric-acid
gas, and allowed to stand in a corked test-tube for some hours;
it is then filtered and over-saturated with aqua ammoniz; a
white precipitate would indicate zéne.

It the precipitate is not quite white, and the lead has been
completely removed, it might be due to traces of iron, of which
metal, however, mereury can only contain traces, since it does
not amalgamate with it.

. HYDRARGYRUM AMMONIATUM,

HYDRARGYRUM AMIDATO-BICHLORATUM. HYDRARGYRUM AMMO-
NIATUM BICHLORATUM. HYDRARGYRUM PRAECIPITATUM ALBUM.

White Precipitate, Ammoniated Mereury. Ammonio-mercuric Chloride,

White, pulveruleht, friable masses, or an opaque white pow-
der, which, when heated, is entirely volatile without fusion ; it
becomes black when moistened with hydrosulphurie acid, gray
when boiled with solution of stannous chloride, and pale yel-
low, with the evolution of ammonia, when heated with liquor
potasse, '

Ammonio-mereurie chloride is insolable in the common
solvents, but is gradually decomposed by boiling with water,
forming a yellow precipitate; it is readily and wholly soluble
without effervescence in warm hydrochlorie, nitrie, and acetic
acids, forming colorless solutions, which yield a white precipi-
tate with liguor potassee and with argentic nitrate, a black one
with an excess of hydrosulphuric acid, and a red one with po-
tassinm iodide, and which produce a black stain upon bright,
metallie copper, coating it, when rubbed thereon, with a brill-
iant metallic film,

Examination :

Mereurie ehloride is detected by agitating about 10 grains
of the powder with about two drachms of diluted aleohol ; the
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filtrate is mixed with about half an ounce of hydrosulphurie

acid ; a black precipitate indicates mereuric chloride.

Mercurous chloride may be detected by a black coloration
of the powder, when it is triturated with lime-water, or by dis-
solving about 10 grains of the powder in warm diluted nitric
aecid ; if an insoluble residue remains, it is washed by decanta-
tion, and, when the water ceases to act on blue litmus-paper,
the residue is agitated with limewater ; if mercurous chloride,
it will become black.

Plumbic Carbonate and Chloride, and Caleiwm Carbonate,
—~Carbonates are indicated by effervescence of the powder with
acids, and plumbie chloride by its insolubility in diluted nitrie
aeid ; if a residue remains, it is washed, and boiled in strong
acetic acid, and the liquid tested with one or two drops of sul-
phurie aecid for lead ; which may further be confirmed by agi-
tating the powder with warm acetic aecid, and testing the fil-
trate in two separate portions, with sodinm sulphate and with
potassium iodide, drop by drop, which both form precipitates
with compounds of lead, the former a white, insoluble one, the
latter a yellow one, soluble in an excess of the reagent.

Thege and all other non-volatile admixtures are also indi-
cated by remaining behind when a few grains of the ammo-
niated mercury are heated and volatilized, in a narrow, dry test-
tube. Diammonio-mercuric chloride, or fusible white precipi-
tate, will be indicated in this test by a partial or eomplete
fusion of the powder, previous to its volatilization, provided
that the ammonio-mercuric chloride be free from any fixed
fusible admixture.

Zine and magnesium oxides may be detected, in the solu-
tion of the powder in nitrie or acetic acid, by complete precipi-
tation with lLiydrosulphurie acid, and by subsequent over-satu-
ration of the filtrate with ammonium hydrate ; a white precipi-
tate will indicate either of these oxides; if the nature of the
precipitate has to be determined, it is colleeted and washed
upon a filter, and examined by the method deseribed on page
43.

Stareh.—An admixture of starch is detected by the micro-
scope, and also by a blue coloration, when about five grains of

the powder are triturated, and subsequently heated to boiling,
16
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with about two drachms of water, and then tested with one
drop of iodinized potassium iodide.

IODOFORDITIN,
IODOFORMIUM,
Todaform. Teriodide of Formyl. Methenyl Todide.

Small, lemon-yellow, friable, six-sided scales, of a pearly
lustre, a peculiar, penetrating, and persistent odor, and a sweet-
ish taste, and with a somewhat unctuous feel to the touch.
Todoform has a spee. grav. of 2.0, is volatile at common tem-
peratures, and when heated in a dry tube, by immersing it in
boiling water, sublimes at about 95° C., solidifying in small
geales ; it fuses at about 115° C,, and is decomposed at 120° C.,
forming violet vapors, and being resolved into iodine and
hydroiodic acid, with a residue of carbon, whieh burns away
at a stronger heat.

Todoform is almost insoluble in water, glycerin, diluted
acids, and aqueous solutions of the alkaline and earthy hy-
drates, but is soluble in 80 parts of cold, and 12 parts of boeil-
ing, aleohol, in 20 parts of ether, and readily in chloroform,
in carbon bisulphide, and in the fixed and volatile oils. The
concentrated mineral acids, when eold, have no action on iodo-
form ; when heated, it remains unchanged with hydrochlorie
acid, gives a reddish-brown golution with nitric acid, remain-
ing limpid and brown on dilution with water; it is freely dis-
solved, with a violet color, by het sulphurie acid; upon dilu-
tion, however, the color disappears, and the iodoform is sepa-
rated again in small yellow scales. It is not acted upon by
the aqueous solutions of the alkaline hydrates, but their aleo-
holie golutions dissolve and decompose it, forming alkaline
iodide and formiate.
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sulphide with a rich purple. An aqueous solution of sodium
hyposulphite dissolves iodine at first without eolor, and after-
ward with a brownish-red tint.

Chloroform and carbon bisulphide, when shaken with an
aqueous solution of iodine, deprive it of most of the iodine,
and assume, when the fluids have separated, a more or less
red color, while the aqueous solution appears almost colorless,

Iodine forms with starch a deep-blue ecompound, which offers
a very delicate test for iodine in all solutions and in bodies which
contain it in the free state.

Examination :

Moisture is indieated in iodine by its adhering to the sur-
face of the bottles, and by a sticky coherence of the scales.

Fived and insoluble admiztures (graphite, coal, carburet
of iron, metallic oxides or sulphides) are detected by remaining
behind npon the volatilization of a little of the iodine in a test-
tube, or upon solution of it in aleohol or in an aqueous solution
of sodium hyposulphite. If the nature of such admixtures has
to be determined, the residue is collected and washed upon a
filter, and afterward treated with warm hydrochloric acid

Fia. T,

diluted with an equal bulk of water, which dissolves metallie
oxides, and to some extent the snlphides, with the evelution
of hydrosulphuric acid. The obtained solution may further be
examined for metals, as deseribed in the systematic course of
analysis (pages 41-43). The insoluble residue left from the
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LIQUOR ANTIMONII CHLORIDI.

LIQUOR STIBII CHLORATI. BUTYRUM ANTIMONII CHLORIDI,
Solution of Trichloride of Antimony or of Antimonious Chloride.

A dense, transparent, colorless or pale-yellow liquid, of
1.470. spee. grav. (1.36, Pharmacopea Germanica). Dropped
into water, it gives a white, bulky precipitate (antimonious
chloride with antimonious oxide—Algaroth’s Powder), which
is redissolved upon addition of potassium hydrate or tartarie
acid,. The solution with potassinm hydrate remains un-
changed, or gives only a slight turbidity, with hydrosulphurie
acid, and yields a black precipitate with argentic nitrate, while
the solution with tartaric acid gives a copious orange-red pre-
cipitate with hydrosulphurie acid, and a white one with argen-
tic nitrate, '

Examination :

About 40 drops of the liquor antimonii chloridi are added
to a solution of half a drachm of tartaric acid in half an ounce
of water; this solution may serve for the following tests:

Antimonic ehloride is detected by a yellow coloration of the
golution upon the addition of a few drops of potassinin iodide.

Lead and copper are detected in the solution, the former by
a white precipitate with dilute solution of sodinm sulphate, the
latter by a bluish eoloration with aqua ammonig in excess.

Awrseniec may be detected by heating, in a test-tube, about
two drachms of a mixture consisting of equal volumes of the
liquor antimonii chloridi and concentrated hydrochlorie acid,
with a strip of tin-foil (real tin) or with about 20 drops of con-
centrated solution of stannous chloride; a brown precipitate
would indicate arsenie, which may further be identified by
collecting the precipitate by decantation, and by subsequent
washing with a little solution of tartarie acid ; it is then dried,
and may be examined by heating part of it with exsiccated
sodinm carbonate, upon charcoal, before the blow-pipe (Fig. 73,
p. 289), as well as by heating another portion of it, with a little
potassinm cyanide, in a reduction-tube (Fig. 63, p. 213); arsenic
will be recognized by its smell in the first test, and by a me-
tallic mirror in the second.
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LIQUOR CALCIS.
AQUA CALCIS. AQUA CALCARLE.
Lime- Water. Solution of Caleium Hydrate.

A saturated solution of calcium hydrate, containing nearly
one grain of the hydrate, or nearly three-quarters of a grain of
ealeium oxide, in each ounce of water. Lime-water has an
alkaline reaction upon test-paper, and absorbs carbonic acid
from the air, forming on its surface a pellicle consisting of mi-
nute plates of calecium hydrocarbonate; its alkaline reaction
disappears when an excess of carbonic-acid gas has been passed
through it, and the excess has been expelled atterward by boiling,

Lime-water affords no precipitate with sulphuric aeid (dis-
tinetion from solutions of barium or strontinm hydrate), but
it forms white precipitates with carbonie, boracie, phosphorie,
arsenious and arsenie, oxalie, and tartaric acids and their salts,
and precipitates the solutions of those salts whose metallie ox-
ides or hydrates are insoluble in water.

The quality of lime-water is best ascertained by its prop-
erty, when warmed in a test-tube, of separating nearly half the
quantity of caleinm hydrate in minute hexagonal prisms; upon
cooling, the erystals redissolve, and the water becomes perfect-
ly clear again,

-

LIQUOR FERRI ACETATIS.
LIQUOCR FERRI ACETICI.®

Solution of Ferrie Acetate.

A transparent, dark, reddish-brown liquid, of from 1.134 to
- 1.138 gpee. grav.; it has a faint odor of acetic acid, which ap-

* Liguor Ferri acetici, of the Pharmacopoea Germanica, is prepared by eomplete
precipitation of 10 parts of solution of ferric sulphate, of 1.31 spec. grav., with eight
parts of aqua ammonim, of 0.0960 spec. grav., both greatly diluted with water; the
precipitate is collected, and washed upon a flannel or felt filter, and, when the water
has dropped off, is subjected to a gentle pressure; the soft, humid mass of ferric
hydrate is then transferred into a flask, and dissolved in rix parts of diluted acetic
acid, of 1.040 spee. grav.
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pears, however, strongly upon warming ; this may also be ree-
ognized by the formation of white vapors, when a glass rod,
moistened with aqua ammonis, is brought near the liquid ; it
produces a deep-blue precipitate, when a few drops are allowed
to fall into a mixture of several ounces of water with a few
drops of hydrochlorie acid and of solution of potassium ferro-
eyanide.

Examination :

About one flnid-drachm of the liquid is diluted with two
drachms of water, and completely precipitated with aqua am-
moni ; the filtrate must be wholly volatile when a few drops
of it are evaporated in a porcelain capsule ; a viscid residue,
which becomes charred, at a stronger heat, with the evolution
of vapors having the odor of caramel, would indicate sugar or
Jruit-acids, which, when present in considerable quantities,
prevent the complete preecipitation of the ferrie solution by
ammonium hydrate. A bluish tint of the filtrate would indi-
cate copper, which, with other metallic impurities, may further
be ascertained by mixing it with hydrosulphurie acid, and sub-
sequently over-saturating with acetic acid.

LIQUOR FERRI NITRATIS.
LIQUOR FERRI NITRICI. LIQUOR FERRI PERNITRATIS.
Solution of Pernitrate of Iron. Solution n_'f Ferric Nitrate.

A pale-yellow liguid, of a spee. grav. between 1.060 and
1.070, and of a chalybeate, astringent, acid taste. Added to
water, it gives a deep-blue precipitate with potassium ferrocya-
nide, but none with potassium ferricyanide, and yields a red-
dish-brown precipitate with aqua ammonise ; when a few drops
of a concentrated solution of ferrous sulphate are added to a
little of the solution ot ferric nitrate, and the mixture is care-
fully transferred upon concentrated sulphuric acid (Fig. 71,
p. 233), a dark zone, indicating nitrie aecid, will ensue upon
the line of contact between the two liguids.
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One fluidounce of the liquid, completely precipitated by
aqua ammonie, yields a reddish-brown precipitate of ferrie
hydrate, which, when washed, dried, and ignited, weighs be-
tween 8 and 10 grains,

Examination :

Metals.—In the ammoniated filtrate of the preceding quan-
titative test, or in the liquor ferri nitrici, when completely
precipitated at common femperature, by aqua ammonize, and
filtered, copper will be indicated by a blue color of the lignid,
and zéne by a white turbidity upon the addition of a few drops
of ammoninm sulphide.

Chloride and sulphate may be detected, in the diluted solu-
tion, by white precipitates when tested with argentic and with
barinm nitrates. :

LIQUOR FERRI SULPHATIS.
LIQUOR FERRI SULPHURICI OXYDATL
Solution of Ferric Sulphate.

The U. 8. Pharmacopeeia has two solutions of ferrie sul-
phate, Liguor Ferri subsulphatis, having a spec. grav. of 1,552,
and Liquor Ferri tersulphatis, having a speec. grav, of 1.320.
Both are solutions of ferric sulphate, the former one being less
acid, and containing some basie ferric sulphate, and usunally
some nitrate. The Liguor Ferri persulphatis of the British
Pharmacopeia has the spec. grav. of 1.441, and that of the
Pharmacopwa Germaniea a spee. grav. of 1.319.

They all are transparent, red or reddish-brown liquids,
without odor, of an astringent, metallic taste, and miscible in
all proportions, with water, alcohol, and glycerin. A few drops
of either of them, added to water, form a mixture in which
potassium ferricyanide produces no reaction, but ferrocyanide
gives a dark-blue precipitate, aqua ammoniz a bulky, reddish-
brown one, and bariam chloride a white one.

Examination :

Copper and Zine.—About two drachms of the liquor ferri
are diluted with about two ounces of water, and completely
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precipitated with aqua ammonis ; the whole is heated, and
subsequently filtered ; the filtrate will appear bluish, if copper
be present, and should be entirely volatile upon platinum-foil ;
a fixed residue would indicate alkaline, earthy, or metallic im-
purities, Part of the filtrate is mixed with an equal volune
of hydrosulphurie acid; an ensuing white precipitate wounld
indicate zine, and a dark one, insoluble upon over-saturation
with hydrochlorie acid, copper.

Nitric acid and nitrates may be detected in a portion of
the filtrate of the preceding test, by over-saturating it with
concentrated sulphuric acid, and by subsequently adding one
drop of a solution of potassium permanganate, or indigo solu-
tion, and gently warming. A decoloration will indicate nitrie
acid and nitrates. '

LIGUOR HYDRARGYRI NITRATIS.

LIQUOR HYDRARGYRI NITRICI OXYDATIL
Solution of Pernitrate of Mereury. Solution of Mercuric Nitrate.

A dense, transparent, nearly colorless, acid liquid, of a
spec. grav. of 2,165, when prepared -according to the U. S.
Pharmacopeeia, and of 2.246, when prepared according to the
British Pharmacopeeia. When a few drops of it are evapo-
rated at a gentle heat, upon platinum-foil, they leave a white
residue, which, upon increased heat, becomes suceessively yel-
low, red, brown, and is finally wholly dissipated. The solution
remains limpid on the addition of water or of diluted hydro-
chloric acid (evidence of the absence of subnitrate); it gives a
dull yellow precipitate with an excess of the fixed alkaline and
earthy hydrates, a white one with ammoninm hydrate, and a
black one with an excess of hydrosulphuric acid; it deposits a
brilliant metallie coating on bright copper, and shares, in its
deportment with reagents, the general characteristies of mer-
curie salts, as deseribed under mercurie chloride and oxide
(pages 225 and 233). It causes a crystal of ferrous sulphate,
dropped into it, as well as the liquid around the salt, to assume
a deep-brown color., '
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LIQUOR POTASSZE.

LIQUOR POTASSII HYDRICL ]’;JQUGR KALI CAUSTICL
Solution of Potassa, Solution of Potassium Hydrate,

A colorless, limpid liquid, without odor, and of an aerid,
caustic taste and a soapy feel when rubbed between the fingers ;
it has a destructive action on vegetable and animal substances,
and is a powerful solvent for many organie and mineral com-
pounds ; it absorbs carbonic acid from the air; its spec. grav.
is 1.063, and it contains 5.80 per cent. of potassium hydrate.*

Examination :

Carbonate is indicated by efferveseence or by the formation
of gas-bubbles, when an equal volume of acetic acid is added to
the liguor potasse, or it may also be detected by the formation
of a white precipitate when a little of the liquor potasse is
mixed with an equal bulk of water, and is then added to lime-
water.

Potassium chloride, sulphide, and hyposulphite, may be de-
tected by dropping a little of the liquor potasse into diluted
solution of argentic nitrate; a grayish-brown precipitate will
take place, completely soluble upon addition of nitrie acid in
excess ; if the preeipitate does not wholly disselve, and leaves
behind a white residue, ehloride is indicated ; when the residue
is black, sulphide or hyposulphite.

Sulphate, Silicate, and Alumina.—A little of the liquor
potassee iz slightly over-saturated with diluted nitrie acid ; part
of the solution is tested with barium nitrate for sulphate ; an-
other part may also be tested with argentic nitrate for eklo-
ride ; the rest of the solution is evaporated, in a porecelain
capsule, to dryness; the remaining salt must yield a limpid
solution with water; a white turbidity would indiecate silicate ;
the solution, when necessary, is filtered, and then tested with a
few drops of ammonium chloride and aqua ammoni® for alu-
mina, which, when present, will cause a white precipitate.

Caleium salts may be detected, in the diluted liquor potas-

* Liquor Kali canstici, of the Pharmacopma Germanica, has a spee, grav, of
from 1.330 to 1.834, and contains 83.3 per cent. of potassium hydrate, or from 28
to 29 per cent. of potassium oxide,
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LIQUOR POTASSIT ARSENITIS.
LIQUOR POTASSII ARSENICOSI. LIQUOR KALI ARSENICOSL
Solution of Potassium Arsenite. Fowler's Solution.

The solution of potassium arsenite has a slight alkaline re-
action ; it gives, with nitrate of silver, a bright-yellow precipi-
tate, soluble in aqua ammonig ; this solution, when gently
warmed for some time, by immersing the test-tube in hot wa-
ter, suffers a reduction of the silver salt, and deposits the metal,
‘as a brilliant coating, upon the walls of the test-tube. Hydro-
gnlphurie acid produces no immediate precipitate in the solu-
tion of potassium arsenite, but, upon the addition of hydrochlo-
rie acid, there at once appears a lemon-yellow precipitate, solu-
ble in ammonium hydrate or earbonate.

A quantitative estimation of the arsenious acid contained
in liquor potassii arsenitis may be made, by completely pre-
eipitating, with hydrosulphuric acid, 10 drachms of the solu-
tion, diluted with an equal volume of water, and acidulated
with hydrochloric acid ; the precipitate is collected and washed
upon a tared filter, and, when completely dried, is weighed.
The weight of the arsenious sulphide, divided by 1.242, gives
the quantity of arsenions acid contained in 10 -drachms of the
golution, which should be five grains,

The quantitative estimation may also be made by the volu-
metric test: 68.30 grammes of the solution of potassinm arse-
nite, neutralized with about 25 grains of sodium bicarbonate,
and diluted with an equal bulk of water to which a little mu-
cilage ot starch has been added, will require 100 cubie centi-
metres of the test-solution of iodine (page 63).

LIQUOR SODZE.

LIQUOR SODII HYDRICI. LIQUOR NATRI CAUSTICL
Solution of Soda, Solution of Sodium Hydrate,

A colorless, limpid liquid, of an acrid, caustic taste, a soapy
feel, and a strong alkaline reaction ; it has a destructive and
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solvent action on vegetable and animal matters, absorbs car-
bonie acid from the atmosphere, has a spee. grav. of 1.071, and
contains 5.7 per cent. of sodium hydrate.®

Examination :

Sodium carbonate is indicated by effervescence, or by the
formation of gas-bubbles, when the liquid is mixed with con-
centrated hydroohloric acid ; it may also he detected by the
formation of a white precipitate upon mixing a little of the
lignid with twice its volume of lime-water,

Sodium sulphate and chloride are indicated by white pre-
cipitates, when the diluted liqunid is slightly over-saturated with
diluted nitrie acid, and tested with barium nitrate for sulphate,
and with argentic nitrate for chloride.

Caleiwm salts may be detected by a white precipitate, when
the diluted liquid is tested with solution of sodinm carbonate.

Potassium hydrate may be recognized by a white, granular
precipitate, on dropping the liquid into a strong solution of
‘tartaric acid, allowing the latter to remain in excess.

e S o X

OF THE QUANTITY BY WEIGHT OF EODIUM OXIDE CONTAINED IN 100 PARTS
BY WEIGHT OF SOLUTION (LIQUOR S50ILE) AT DIFFERENT DENSITIES,

TeurezaTrRE 17.5* C.

-

s =% % 3%
fi 1=
G| B2 | e | BS || ohee | BS | ohve | S
£3 £% | &3 | £3
1500 | 35 | 1380 [ 275 | 1281 [ 20 || v | 125
1492 | 845 | 1882 | 27 || 1274 | 195 || 1er | 12
1485 | 84 | 1375 [ 265 | 1208 | 197 | 1380 | 115
1477 | 885 || 1367 | 26 || 1950 | 185 | 1188 | 1
1.470 33 1.360 25.5 1.252 18 1.140 10.5
1408 | 825 | 1358 [ 25 || 1245 | 17.5 || 1139 | 10
1.455 32 1.5345 24.5 1.238 17 1.132 0.5
1448 | 815 | 1398 [ 24 || 1991 | 165 || 1125 | 9
1440 | 81 || 1381 | 255 || 1224 | 16 || 118 | 85
1.433 0.5 | 1.324 23 1.217 15.5 1.111 8
1.426 30 1.317 22.5 1.210 15 1.104 7.5
1.418 20.5 1.300 23 1.203 14.5 1.007 T
1.411 29 1.302 21.5 1.195 14 1.090 6.5
1406 | 285 [ 1205 | 21 || 1188 | 185 || 1088 | 6
1.396 28 I 1.288 20.5 1.181 13 1.076 5.5

* Liquor Natri caustici of the Pharmacopeea Germanica has a spec. grav. of
from 1.380 to 1,334, and contains from 30 to 31 per cent. of sodium hydrate, or
about 23.5 per cent. of sodium oxide,
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With the decrease and increase of temperature, the density of the solu-
tion suffers a corresponding increase or decrease, amounting, for each de-
gree of the eentigrade thermometer, in either direction—

For solation of a specific gravity of 1500 to that of 1.853, to about O.00045,
“ L] = = 1345 . 1210 % (L0004,
s = - - 1208 ¢ 1076 % D.000E8.

LITHII CARBONAS,
LITHIUM CARBONICUM.
Carbonate of Lithium, Lithium Carbonate.

An odorless, white, granular powder, fusible at a high tem-
perature ; when heated in an aleohol-flame, upon the looped
end of platinum wire, previously moistened with hydrochloric
acid, it imparts a erimson color to the flame.

Lithium earbonate is but sparingly soluble in water or aleo-
hol, requiring about 108 parts of the former, at 16° C.,for solu-
tion; it is readily dissolved, with effervescence, by diluted
acids; its solution in diluted hydrochlorie acid, when evapo-
rated to dryness, leaves a residue which iz readily and com-
pletely soluble in a few drops of a mixture of equal parts of
alcohol and ether (distinetion from potassium and sodinm
chlorides). When this latter solution is poured into a small
porcelain capsule, and ignited, it burns with a red flame ; the
residue left in the eapsule after the ignition is then dissolved in
a few drops of water, and added to a very dilute solution of
sodinm phosphate, to which one drop of solution of ammenium
chloride has been added ; a white, erystalline precipitate of
lithinm phosphate, readily soluble in hydrochloric acid, will
appear. |

Examination :

One grain of the lithium earbonate is placed in a small test-
tube, and two drachmes of cold water, exactly weighed, are grad-
nally added to the carbonate, with frequent agitation, closely
observing the point when complete solution of the salt takes
. place ; it must not occur until nearly the whole of the water is
added ; otherwise an admixture of alkaline or other salts is
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dition of a few drops of concentrated solution of sodium bitar-
trate.

Sodium salts are detected in the solution, by a white pre-
cipitate when tested with potassium antimoniate.

The presence of potassinm and sodinum salts may also be
ascertained by dissolving, in one or two drops of diluted hydro-
chlorie acid, the residue of lithium carbonate obtained by in-
cineration of the citrate ; this solution is evaporated to dryness,
and is subsequently dissolved in a few drops of a mixture of
equal parts of alecohol and ether; a complete solution should
take place, as an insoluble residue would indicate potassium or
godium chlorides.

Metallic impurities may be detected, in the solution, by hy-
drosulphurie acid.

MAGNESIA.
MAGNESIA USTA. MAGNESII OXIDUM. MAGNESIUM OXYDATUM.
Magnesia. Caleined Magnesia. Magnesium Oxide.

A white, inodorous, bulky, more or less light powder, of a
glightly alkaline taste, and an alkaline reaction upon moist
blue litmus-paper ; when exposed to heat, it suffers no change
whatever.

Magnesia is almost insoluble in water, but unites readily
with one equivalent of water, at once when mixed with it, or
glowly on exposure to the atmosphere, forming a hydrate which
is soluble in about 5,000 parts of eold, and 36,000 parts of boil-
ing, water, and which attracts carbonie acid from the air.

When triturated with water, magnesia must dissolve with-
out effervescence, upon the addition of sulphurie acid (evidence
of the absence of carbonate), and must form a clear solution
(evidence of the absence of caleium, barium, and strontium
oxides); this solution may be divided into two portions, one of
which is mixed with an equal volume of hydrosulphurie acid,
and is subsequently slightly over-saturated with aqua ammo-
nise ; a dark coloration or turbidity, either before or after the
addition of the ammonium hydrate, would indicate metallic
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impurities, and a white precipitate, on the addition of the aqua
ammoni®, zine owvide ; the filtrate is tested with ammeonium
oxalate for caleium. The second portion of the solution in sul-
phurie acid is over-saturated with agna ammoniz, and tested
with sodinm phosphate, which will produce a copious, white,
erystalline precipitate of ammonio-magnesium phosphate.

Magnesia is liable to contain the impurities of the magne-
sinm carbonate from which it has been obtained, and may be
examined for them, if they have not been ascertained by the
preceding tests for identity and purity, by the methods de-
geribed on page 260,

MAGNESII CARBONAS.
MAGNEESIA CARBONICA. MAGNESIA ALBA.
Carbonate of Magnesium, Magnesium Carbonate,

White, bulky, pulverulent masses, commonly in squnare
cakes, or a light, white powder, smooth to the toueh, and near-
ly insoluble in water, but soluble with effervescence in dilute
acids, yielding limpid, colorless solutions ; these, after the addi-
tion of a little solution of ammonium chloride, are not preeipi-
tated upon slight over-saturation with ammonium hydrate, and
render a copious white precipitate of ammonio-magnesium
phosphate, npon the addition of sodium phosphate.

Magnesinm carbonate is decomposed at a red heat, and also
by all acids, and by the fixed alkaline hydrates,

One drachm of magnesium carbonate requires for saturation
7.98 grains of citrie, and 94.23 grains of tartarie, acid ; 100
parts of it, when ealeined at a red heat, leave 40 to 43 parts of
magnesium oxide.

Examination : :

About 20 grains of the powdered magnesinm carbonate are
mixed and agitated with about one ounce of warm water;
the filtrate is tested with turmerie-paper, and, if this becomes
brown, alkaline carbonates are indicated; when a few drops
of the filtrate are evaporated upon platinum-foil, only a very
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gligcht residue should remain. The magnesium carbonate left
on the filter is rinsed into a flask, by means of a washing-bottle ;
the mixture is warmed, and sulphurie acid added, drop by drop,
until solution is effected ; a remaining slight turbidity would
indicate traces of silicic acid. The solution is filtered, if neces-
sary, and saturated with hydrosulphuric-acid gas, and is then
rendered alkaline by the addition of a strong solution of ammo-
nium carbonate ; an ensuing greenish turbidity would indicate
salts of iron ; a light reddish one, salts of manganese ; a white
one, not disappearing upon the addition of aqua ammonigme,
salts of aluminium or zine (the incidental presence of phos-
phates would also give a white precipitate). In order to dis-
tinguish them, the precipitate is washed, and subsequently dis-
solved in a few drops of liquor potassee, and the solution diluted,
and tested with ammonium chloride, which precipitates alu-
maniwm hydrate, while zine remains in solation, and may be
recognized by reprecipitation with hydrosulphuric acid.

The ammoniacal filtrate is then tested with a few drops of
ammoninm oxalate; a white precipitate, insoluble upon the
addition of ammoninm chloride, would indicate salts of cal-
cium,
Chlorides and sulphates may be detected, in the diluted
solution of the magnesium carbonate in diluted sulphurie acid,
by testing the same in separate portions, with barium nitrate
for sulphates, and with argentie nitrate for chloride.

MAGNESII SULPHAS.

MAGNESIA SULPHURICA,
Epsom Salt., Sulphate of Magnesium. Magnesium Sulphate.

Colorless, transparent, rhombic prisms, but usually met
with in eommerce as small, acicnlar needles; they contain
seven molecules (51.22 per cent.) of water of erystallization, six
of which pass off at 120° C.; the last molecule is not expelled
below 220° C.; the erystals do not effloresce at common tem-
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peratures and in ordinary atmospheric humidity, but they do
g0 slowly in warm, dry air. When heated, they undergo aque-
ous fusion, give out their water of erystallization, and at a red

-heat undergo igneous fusion, with partial decomposition.

Magnesium sulphate dissolves in three parts of cold, and in
one part of boiling, water, but is insoluble in aleohol ; its aque-
ous solution has a nauseous, bitter taste, and a nentral reaction
on test-paper ; it is decomposed, and gives white precipitates,
with the fixed alkaline hydrates and carbonates, and also with
the earthy hydrates and their soluble salts ; ammonium hy-
drate and carbonate do not at once canse a precipitate in dilute
solutions of magnesium sulphate, ov, if so, only an incomplete
one, since ammonium salts, when present or formed in acidu-
lous solutions, hinder or retain this reaction ; but, on addition of
phosphoric acid or solutions of tri-basie phosphates, a complete
precipitation takes place, which precipitate, however, is soluble
in dilute acids,

The erystals of magnesium sulphate are isomorphous with
those of zine sulphate, and eannot be distinguished from them
by the eye ; it is easy, however, to discriminate between them,
not only by the difference in taste, but also by the action of a few
drops of ammonium sulphydrate on their aqueons solutions ;
that of magnesium sulphate, in this case, remains unchanged,
while solution of zine sulphate yields a white precipitate.

Examination :

Metals may be detected by the oeceurrence of a turbidity,
when the concentrated solution of magnesium sulphate is
mixed with twice its bulk of hydrosulphuric acid, and when
subsequently a few drops of ammonium sulphydrate are added ;
a white precipitate with the latter reagent would indicate zine;
when a dark precipitate is formed, copper and iron are indi-
ecated, and may be confirmed in the slightly-acidulated solution
of the galt, the former by a reddish-brown precipitate, the latter
by a blue one, with potassium ferrocyanide.

Alkaline sulphates may be detected by boiling, in a porce-
lain capsule, to about half its eriginal bulk, a solution of about
20 grains of the magnesinm sulphate in three ounces of water,
with one drachm of barium carbonate ; ammonium sulphate
will be recognized during the ebullition by the odor of ammo-
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nia, and by white fumes when a glass rod, moistened with
acetic acid, is held over the hot liquid ; sodium sulphate will
be indicated by the alkaline reaction of the filtrate with litmus
and turmerie papers. Caleiwm salts may be detected, in the
diluted solution of the salt, by a white turbidity with amino-
ninm oxalate.

One hundred grains of magnesium sulphate, dissolved in
boiling water, and completely precipitated by a boiling solution
of godium carbonate, yield a precipitate which, when washed
and dried, weighs 34 grains, and when calcined at a red heat,
16.26 grains,

A quantitative estimation of magnesium sulphate may be
afforded, by making a solution of 100 grains of the salt in wa-
ter to which subsequently have been added a little solution of
ammonium chloride and some aqua ammonize, and completely
precipitating it with sodium phosphate ; the mixture is allowed
to stand for 10 or 12 hours, when the precipitate is collected
upon a filter, washed with very dilute aqua ammonise, and,
when dry, completely incinerated in a porcelain erucible. The
weight of the residue, divided by 2.775, shows the percent-
age of magnesium oxide ; and when the number thus obtained
is multiplied by 2.216, the product represents the percentage
of crystallized magnesium sulphate in the salt under exami-
nation.

MANGANESII OXIDUM NIGRUDM.

MANGANUM HYPEROXYDATUM. MANGANESIUM OXYDATUM
NATIVUNM.

Black Oxide of Manganese. Pyrolusite. Manganese Dioxide.

Heavy, compact masses, of a dull-black or brownish-black,
earthy appearance, or masses of acicular or rhombie erystals of
a black, metallic lustre, and, if pure pyrolusite, of a spec. grav.
of 4.9. In commerce, it occurs nsually ground, as a coarse, dull,
black powder, consisting of manganese dioxide, sesqui-oxide,
and monoxide, and iz contaminated with the gangue (quartz,
felspar, barytes, limestone, ete.), which frequently amount to
40 or 50 per cent.
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Manganese dioxide is infusible and unalterable by heat, ex-
cept that it loses oxygen ; it does not combine with acids, but
is decomposed by them ; it is insoluble in water. When a
particle of it is heated to redness upon platinum-foil, with a
few grains of potassium hydrate and nitrate or chlorate, it
vields a dark-green fuse, which dissolves in water, with a green
color, changing to purple when the solution is boiled. When
heated in a test-tube, with hydrochloric acid, chlorine-gas is
evolved, and a brown solution obtained, which, when filtered,
and saturated with aqua ammonize, gives a flesh-celored pre-
cipitate with hydrosulphuric acid ; the color of this precipitate
i8, however, frequently rendered darker, or even brownish black,
by the presence of oxides of iron and other metals.

Since the value of pyrolusite, for its application in the arts
and trades, depends less upon the nature of its impurities than
upon the percentage of real manganese dioxide, an examination
of the mineral is invariably required before its application, and
is mainly directed to the determination of the amount of dioxide.

Among the several methods of conducting the assay, the
two following are simple and accurate, the one being an ap-
proximate, the other a quantitative one:

1. Ten grains of the finely-powdered black manganese di-
oxide are added, in a small flask, to a solution of 40 grains of .
granular ferrous sulphate in two drachms of water, and, when
mixed by gentle agitation, one fluid-drachm of concentrated
hydrochloric acid is added, and the mixture allowed to stand
in a warm place, with occasional gentle agitation, for several
hours ; a few drops of diluted hydrochloric acid are then added,
and the mixture heated to builing, and, after a while, filtered ;
the filtrate is diluted, and tested with potassium ferricyanide ;
if it gives no blue precipitate, the test bears evidence that the
pyrolusite contains at least 60 per cent. of real manganese
dioxide ; if a blue precipitate takes place, the peroxide is want-
ing in that strength in proportion to the amount of the pre-
cipitate.

2. Fifty grains of the black oxide of manganese, in a fine
powder, are ecarefully introduced into the flask A (Fig. 76) of
the little apparatus deseribed on page 60, into which previously
have been poured 100 grains of concentrated hydrochloric acid



264 MANUAL OF CHEMICAL ANALYSIS,

and about half an ounce of water; 50 grains of pure, erystal-
lized oxalic acid are then added, the cork carrying the tubes is
fitted, and the whole apparatus
quickly weighed or counterpoised ;
the flask B is charged with a lit-
tle concentrated sulphuric acid,
through which the evolved car-
bonic-acid gas has to pass, and
which absorbs and retains the
moisture ; gentle heat is applied
to the flask A, as long as a brisk
evolution of gas takes place; the
process is completed when this ae-
tion and the passage of gas-bub-
bles through the sulphurie acid
both cease, and the black color of the mixture has changed to
a more or less brown one; the residual gas is then driven off,
by momentary ebullition, and the apparatus weighed. Every
two molecules of carbonie acid evolved correspond to one mole-
enle of manganese dioxide decomposed ; the molecular weight
of the latter (87) being so nearly equal to twice that of carbonie
acid (44), that the loss of weight suffered by the apparatus may
be taken to represent the quantity of real manganese dioxide
in 50 grains of the sample; and it has only to be doubled in
order to express the percentage.

MANGANESII SULPHAS.

MANGANUM SULPHURICUM.
Sulphate of Manganese, Manganous Sulphate.

Colorless or pale rose-colored prismatic erystals, occurring
in three different forms, with different quantities of water of
erystallization : (1.) Oblique-rhombie prisms (isomorphous with
ferrous sulphate), eontaining seven molecules of water of erys-
tallization, and obtained when crystallized at a temperature
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below 6° C.; (2.) Rhomboidal prisms (isomorphous with cuprie
gulphate), containing five molecules of water of erystallization,
obtained when erystallized at a temperature between 7° and
20° C.; and (8.) Right-rhombie prisms (isomorphous with mag-
nesium sulphate), containing four molecules of water of crys-
tallization, and obtained when crystallized between 20° and
30° C.

The latter salt is the one eommonly met with. The erys-
tals are permanent in the air, though slightly eflorescent in
air that is dry and warm ; they are soluble in nearly their own
weight of cold water, but insoluble in aleohol ; the aqueons so-
lation is neutral and colorless, or has, when concentrated, a
faint rose-color; its taste is astringent, and it affords, with the
alkaline hydrates and carbonates, white precipitates, of which
those with the hydrates gradually become yellow, and finally
dark brown, by oxidation ; ammoninm sulphydrate produces a
flesh-colored preeipitate soluble in aecids ; hydrosulphurie acid
throws down the same precipitate, but not before the addition
of an alkaline hydrate or carbonate ; tannie acid or tincture of
nutgall will not act upon the solution ; potassinum ferrocyanide
and barium nitrate produce white precipitates, and potassinm
ferricyanide a brown one, '

When a fragment of a erystal of manganous sulphate is
heated with one or two drops of liquor potasse, upon plati-
num-foil, it yields a bluish-green fuse.

Examination :

Ferrous and eupric sulphates are detected, in the diluted
solution, acidulated with hydrochloric acid, the former by a
blue precipitate with potassium ferroeyanide, the latter by a
black one with hydrosulphurie acid.

Magnesium and alkaline sulphates may e detected by
completely precipitating the dilute solution of the =alt with
ammonium sulphydrate, and by testing part of the filtrate with
godium phosphate ; a white, crystalline preeipitate will indi-
cate magnesium sulphate ; if no reaction has taken place, an-
other portion of the filtrate is evaporated in a poreelain cap-
sule, and the residue heated to redness upon platinum-foil ;
a fixed remainder would indicate potassium and sodiwm salts.
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MORFPHIA.
MORPHIUM. MORPHINUM.
Morphia. prﬁiﬂa.

Small, brilliant, prismatie ecrystals, transparent and color-
less, or a white, crystalline powder. Heated in a dry test-
tube, morphia loses its transparency and its water, and fuses to
a yellow mass, which becomes white and erystalline on cool-
ing ; heated on platinum-foil, it burns away, leaving a earbo-
naceous residue whieh is wholly dissipated at a red heat.

Strong sulphurie acid dissolves morphia without coloration ;
« the solution becomes green on the addition of one drop of solu-
tion of potassinm bichromate, or purple with one drop of nitrie
acid. Concentrated nitric acid, diluted with an equal volume
of water, dissolves morphia, with a yellow color, which, after a
while, or at once upon heating, becomes purple ; this yellow
gsolution in dilute nitrie aeid remains unchanged upon the addi-
tion of a few drops of stannous chloride (distinetion from bru-
cia, which yields a violet coloration). When a few particles of
morphia are added to a little diluted neutral liquor ferri chlo-
ridi or sulphatis, a deep-blue color is produeced. This reaction
takes place also in solutions of morphia, if they are not too dilute.

Morphia is but sparingly soluble in cold, but a little more
in boiling, water, forming a solution of a bitter taste and a
faint alkaline reaction; it is almost insoluble in ether (distine-
tion from narcotia and codeia), in benzol, and in amylic alco-
hol, somewhat coluble in chloroform, and quite so in about 90
parts of cold, or 30 parts of boiling, alecohol ; it dissolves free-
ly in dilute acids, in the fixed alkaline hydrates, and in lime-
water, but is almost insoluble in ammonium hydrate.

Dilute solutions of morphia in acidulated water are not pre-
cipitated by liquor potasss or sodse, when added in excess (dis-
tinetion from narcotia), nor by potassium bicarbonate (distine-
tion from the cinchona alkaloids), nor by tannic acid ; they dis-
charge the eolor of solution of potassium permanganate quickly,
and decompose potassium iodate at onee, liberating iodine,
which may be extracted by agitating the solution with a little
chloroform or carbon bisulphide, which, on subsiding, acquires
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a scarlet color, while the aqueous solution remains brown. The
acidulated solution of morphia affords a white precipitate with
potassio-mercuric iodide, and a brown one with iodinized potas-
sium iodide.

The ready solubility of morphia in lignor potasse and sode,
and its reducing action upon iodie acid and potassinm perman-
ganate, distingunish it from almost all other vegetable alkaloids.

Examination :

Narcotia is indicated by a white, crystalline residue, left
upon evaporating, on a watch-glass, a little pure ether agitated
with a few grains of the morphia.

Mineral impurities or admixtures may be detected by a
fixed residue, upon ecomplete incineration of a little of the mor-
phia on platinum-foil, as well as by their insolubility, when
about three grains of the morphia are dissolved in two fluid-
drachms of boiling alcohol.

Estimation of the Morphia Strength of Opium :

Since the therapeutical and commercial value of opium
mainly depends upon the quantity of morphia, an examination
of opinm is invariably required before its introduetion into the
market or its application for the manufacture of the opium
alkaloids, or for medication., Among the varions methods for
the estimation of the morphia strength of opium, the following
are simple in exeeution, require comparatively little time, and
render approximmately correct results.

Staples’s Process.—One hundred grains of the powdered and
dried opinm are exhausted upon a filter with some warm, pure
benzol, until the drops of the benzol pass throngh ecolorless.
The opium is subsequently dried upon the filter until the odor
of benzol has entirely dizsappeared, and the powder has acquired
a dry appearance ; it is then triturated, and rinsed into a flask
with so much water as to measure 10 fluid-drachms ; the mix-
ture is macerated, with occasional agitation, for 12 hours, and
is then poured upon a moistened filter, and tepid water allowed
to percolate through the opium, until the washings are quite or
nearly colorless. The aqueous solution is then evaporated in
a beaker, upon the water-bath, at a moderate heat, to abont
half a fluidounce, and this is mixed with an equal bulk of alco-
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hol of a spee. grav. of 0.835, filtered through a small filter,
and the latter washed with a little dilute aleohol. Then, one-
half of a mixture, consisting of 60 drops of aqua ammoniwe
and two flnid-drachms of aleohol, is added, with agitation, and
the mixture allowed to stand, in a closed flask, for six hours,
when the remainder of the ammonia is added, and the mixture
permitted to rest again for 24 hours, The crystalline deposit in
the flask being detached from its sides, the entire contents are
oradually poured upon a small tared filter, and the erude, erys-
talline morphia washed with a few drops of cold water, and
dried at a temperature not exceeding 80° C,, when the morphia
is exhansted on the same filter, with a little warm pure ether,
and dried again at the same temperature, until, upon repeated
weighings, the weight remains unaltered. The weight indi-
cates the percentage of morphia in the opium,
HHuager-Jacobsen’s Process,—Six and a half grammes (100.321
grains) of the powdered and dried opium are triturated with
three grammes (46.302 grains) of* dry caleinm hydrate, and so
much water as to form a soft mass; this is rinsed into a tared
flask of about 100 cubie centimetres (34 ounces) eapacity, with
so much water that the whole weighs T4f grammes (2 ounces
and 3 drachms). The flask is then loosely corked, and di-
gested, on a water-bath, with oceasional agitation, for about
one hour. After cooling, the flask is replaced upon the bal-
ance, and the amount of the evaporated water is exactly re-
stored ; the liquid is then passed through a small moist filter.
The filtrate is ecollected in a test-tube, of about one inch in
width and from six to seven inches in length, upon which there
has been previously made a mark indieating the volume of 50
cubie centimetres (the bulk of 13 drachms of distilled water,
at about 16° C.). This volume is generally obtained from the
filter ; in case it be a little more, the funnel is withdrawn when
the filtrate reaches the mark. A mixture of eight drops of
benzol and three cubic centimetres (46} fluid-grains) of ether
is then added, and the test-tube corked and agitated ; which
process is continued after the subsequent addition of 4%
agrammes (70 graing) of powdered ammonium echloride, until
this is dissolved. The mixture is allowed to stand for three or
four hours; the crystalline deposit in the test-tube is then de-
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tached, if necessary, and the whole gradually transferred to a
small tared and moistened filter; the crystalline mass is
washed with a few drops of water, and then dried, at a tem-
perature not exceeding 80° C., and is subsequently washed
upon the same filter with a little chloroform. Finally the fil-
ter is completely dried, at a temperature not exeeeding 80° C.,,
and weighed. The weight of the precipitate indicates the
percentage ot morphia in the opinm.

Sehneider’s Process—Ten grammes (154.340 grains) of the
powdered and dried opium are exhausted with a misture of 150
grammes (4 ounces, 6% drachms) of water, and 20 grammes
(5 drachms, 9 grains) of pure hydrochloric aeid; the residue,
after extraction, washing, and drying, should not exceed 4.5
grammes (1 drachm, 94 grains) in weight ; to the acid fluid, 20
grammes (5 drachms, 9 grains) of common salt are added, and
the liquid, after standing for 24 hours, is passed through a filter,
and this and the deposit of narcotia washed with a little dilate
solution of ecommon salt ; aqua ammoni® is then added to the
filtrate in a slight excess, and the whole allowed to stand for
24 hours more; the ecrystalline deposit is then collected, re-
dissolved in diluted acetic acid, and precipitated with diluted
aqua ammonige ; the precipitate is collected upon a moist tared
filter, washed with a little cold water, dried at a heat not ex-
ceeding 80° C., and weighed ; its weight should be not less than
one gramme (15.434 grains), corresponding to 10 per cent. of
morphia.

Estimation of the Morphia Strength of Tincture of Opium :

When tineture of opiwm has to be examined for the quan-
tity of morphia it contains, this may be ascertained by either
of the two following methods :

I. Twenty-one and one-third fluid-drachms (representing
100 grains of opium) of the Tinctura Opii (each fluidounce of
whieh, when prepared according to the U. 8. Pharmacopwia,
represents 37.5 grains of' opium) are evaporated in a poreelain
capsule or a beaker, on a water-bath, at a moderate tempera-
ture, to about one-third of the original volume; then, after
standing in a cool place for twenty-four hours, the liquid is
decanted from the resinous deposit, and the latter washed with
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altogether about 4 fluid-drachms of cold water. The entire
liquid is then reduced to about one fluidounce, by evaporation
at a moderate temperature, and, when cold, is passed through a
small moist filter, the eapsule or beaker being washed, by means
of a washing-bottle, with about one drachm of water, To the
filtrate is then added an equal volume of aleohol of a spee. grav.
of 0.835, and, subsequently, one-half of a mixture consisting of
60 drops of aqua ammonize and two fluid-drachms of aleohol.

The operation is then continued in the same mode as de-
seribed under Staples’s morphiometric process on page 267,

II. Twenty-one and one-third fluid-drachms (representing
100 grains of opium) of the Tinetura Opii are diluted, in a
beaker, with about nine ounces of tepid water, and then eom-
pletely precipitated with a strong solution of plumbic acetate ;
the mixture is allowed to stand in a warm place for two hours;
it is then filtered, and the precipitate washed upon the filter
with tepid water, until this ceases to redden blue litmns-paper.
The filtrate is next saturated with hydrosulphuric-acid gas, and
allowed to stand for one hour, when it is filtered and washed
again. Then so much of a solution of potassium bicarbonate
(free from carbonate) is added to the filtrate as to render it
slightly alkaline ; it is then filtered, and the precipitate washed
with a little earbonic-acid water ; the filtrate is then over-satu-
rated with acetic aecid, and evaporated in a tared porcelain
capsule, on a water-bath, to about three ounces by weight ;
when nearly cold, it is completely precipitated with a solution
of one part of potassium carbonate in two parts of water, and
is then allowed to stand for 24 hours, when the erystalline de-
posit is eollected upon a small tared filter, and washed with a
few drops of cold water, or until this ceases to change the color
of red litmus-paper at once. The precipitate is dried on the
filter at a temperature not exceeding 80° C,, and is then ex-
hausted on the filter with a little warm, pure ether, and sub-
gequently dried again at the same temperature.

In both tests the precipitate, when completely dry, should
weigh at least 10 grains, indicating the employment of an
opium containing 10 per eent. of morphia, and a morphia
strength of the tincture amounting to 3.75 grains in each
fluidounce.
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nearly its own weight of boiling, water, and in 60 parts of cold,
and 10 parts of boiling, aleohol. Its aqueons solution is neun-
tral, has a bitter taste, and assumes a yellowish-red coloration
upon the addition of strong nitric acid, with gentle heating, and
a bluish one with dilute solution of ferric chloride ; it renders
no permanent turbidity with dilute liquor potasse in a slight ex-
cess, but is precipitated by ammonium hydrate. When acidu-
lated with hydroehlorie acid, the solution yields no precipitate
with tannic aecid, nor with potassium bicarbonate (distinetion
trom narcotia and from the cinchona alkaloids). With argen-
tic nitrate, the aqueous solution of morphia hydrochloride gives
a white, curdy precipitate, insoluble in nitric acid, but soluble
in aqua ammonig, which solution, when heated in a test-tube,
separates metallic silver.

When a little dry morphia hydrochloride is added to a mix-
ture of two parts of econcentrated sulphuric acid and one part
of water, in a small test-tube, no echange of ecolor of the liquid
takes place, either at common temperatures, or when gently
warmed by immersing the test-tube in hot water (evidence of
the absence of salicin and other bitter substances); when this
liquid is divided into two portions, and one drop of strong
nitric acid is added to the one part, a red coloration occurs,
and on adding a trace of potassium bichromate to the other
part, only a slight yellowish-green coloration takes place.

Morphia hydrochloride dissolves in chlorine-water, with a
yellowish color, which becomes brown upon addition of aqua
ammonie (distinetion from quinia, which yields an emerald-
green coloration).

MORPHIAE SULPHAS.
MORPHIUM SEU MORPHINUM SULPHURICUM.
Sulphate of Morphia or Morphine. Morphia Sulphate.

Colorless, transparent, fasciculate, feathery erystals, perma-
nent in the air; they contain about 14 per cent. of water, of
which 12 per cent., water of crystallization, are given off at
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nium hydrate ; when dropped into concentrated hydrochloric
acid, and heated,’ it dissolves with a deep-violet color, and
likewise in nitric acid, with an orange-yellow color.

Nicotia sinks when dropped into water (distinetion from
conia, which floats); it is miseible with water, aleohol, ether,
earbon bisulphide, and chloroform, and with most fixed and
essential oils; its solutions have an alkaline reaction, and an
acrid, burning taste ; they are precipitated by selutions of tan-
nie acid and of potassio-mereunrie iodide ; the aleoholie solution
ghould yield no turbidity with diluted sulphuric acid (evidence
of the absence of ammonium hydrate). The aqueous solution
of nicotia, when applied to the eye, canses the pupil alternately
to dilate (mydriagis) and to contract (stenocoriasis).

OLEUM AMYGDALARUM AMARARUM.
Qil of Bitter Almonds,

A thin, colorless, or golden-yellow ligunid, of great refractive
power, and of the odor of bitter almonds, when triturated with
water. Exposed to the air, it greedily absorbs oxygen, with
the formation of erystals of benzoic acid; its spec. grav. is
from 1.04 to 1.06 ; its boiling-point, 180° C,

When dropped into water, oil of bitter almonds sinks, but
dissolves npon shaking, unless too much oil has been used.
When a few drops of liquor potasse are added to its aqueous
golution, and afterward one or two drops of ferrous chloride or
gulphate, and finally, after agitation, a slight excess of hydro-
chlorie acid, there will appear a blue coloration, and, after a
while, a blue precipitate.

Oil of bitter almonds is miscible, in all proportions, with
alcohol, ether, chloroform, earbon bisulphide, and essential and
fatty oils; it is also soluble in concentrated nitric acid, without
color, and without the evolution of nitrous fomes; it forms a
thick, erimson lignid with concentrated sulphurie acid.

Among the several compounds of which oil of bhitter al-
monds consists, it contains from 3 to 14 per cent. of hydrocvanic
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acid, partly free and partly combined ; the erude oil derived by
distillation, without further rectification, generally is the richest
in acid.

Estimation of the Available Quantity of Hydrocyanic Acid in
0il of Bitter Almonds:

1. Fifty grains of the oil are mixed with half an ounce of
strong aleohol in a small flask ; then four ounces of water are
added, and 50 drops of liquor
potassge, or so much as to ren-
der the liquid strongly alka-
line. Volumetric test-solution
of argentic nitrate is then deliv-
ered into this liquid (Fig. 77),
with constant stirring, until the
ensuing precipitate ceases to
be redissolved, and therefore a
~ glight permanent turbidity oc-
curs. The quantity of argen-
tie nitrate employed represents
exactly half the amount of
hydrocyanic acid, and has,
therefore, to be multiplied by
four, to obtain the percentage.

2. Another method consists
in dissolving 50 graing of the
oil in half a flnidounce of alco-
hol, in a small flask, and add-
ing about four ounces of wa-
ter; to this solution is then
added a solution of 30 grains
of argentiec nitrate in four
fluid-drachms of aqua ammo-
niwe ; the mixture is then gen-
tly warmed to about 50° C., and, after repeated agitation, an
excess of nitric acid is added, and the whole gently warmed by
immersing the flask in hot water. The precipitate of argentie
eyanide is collected upon a tared and moist filter, washed until
the washings cease to redden blue litmus-paper, and then dried
and weighed. The number of grains of the weight of the
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dry argentic cyanide being divided by five, the quotient, multi-
plied by two, gives the percentage of anhydrous hydrocyanic
acid contained in the oil.

Examination : -

Aleohol may be detected in oil of bitter almonds by agitat-
ing it with three times its volume of concentrated nitric aeid,
and subsequently warming the mixture by dipping the test-
tube into hot water. No reaction takes place with pure oil;
but, if it has an admixture of more than three per cent. of alco-
hol, effervescence will oceur, with disengagement of yellowish
nitrous vapors,

Chioroform, as well as aleohol, can be detected by submit-
ting about two drachms of the oil to distillation from a water-
bath, cooling the receiving test-tube in ilee-water (Fig. 78).
The boiling-point of the oil being at 180° C., only admixtures
volatile at or below the boiling-point of water will distil, with

but small traces of the constituents of the oil. The obtained
distillate is mixed with a little iodine-water ; if chloroform be
present, and no aleohol, it will absorb the iodine, and separate,
with a rose-color. The colorless, aqueous liquid is decanted,
and then warmed by dipping the test-tube in warm water ; one
drop of solution of iodinized potassinm iodide is added, and
then one drop of liquor potasse, or so many as nearly to decol-
orize the liguid. If aleohol be present, minute yellow crystals
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of iodoform will be produced (Fig. 79), which, after subsiding,
in a conical glass, may be recognized by the examination of
the sediment under the microscope.

Nitrobenzol may be detected by
dissolving 15 grains of fused potassium
hydrate in about two fluid-drachms of
aleohol ; the solution may be aided by
dipping the test-tube into hot water ;
when it is complete, from 15 té 20
drops of the oil are added, and the
heating continued for a minute; if
the oil be pure, the mixture will re-
main colorless or nearly so, and will form, on eooling, a white,
erystalline deposit of potassinm benzoate ; if it is contaminated
with nitrobenzol, the liquid will assume a dark-brown color,

Or the oil may be tested by agitating about one drachm of
it with half a drachm of fused potassium hydrate. If nitroben-
zol is present, the yellow color of the oil will give place to a red
tint, which passes into green, if much nitrobenzol is present;
the green eolor disappears after about twelve hours and returns
to the red tint. |

Essential Oils.—Adulteration with cheaper essential oils,
as well as with nitrobenzol, may be detected by the property
of oil of bitter almonds to dissolve in a concentrated aqueous
solution of sodium bisulphite when added drop by drop and
agitated ; whereas such admixtures remain undissolved, float-
ing upon the aqueous solution atter dilution with a little tepid
water.

OLETUM SINAPIS.
Volatile Oil of Mustard.

A colorless or pale-yellow liquid, of a most penetrating,
pungent odor, and of 1.01 to 1.015 spec. grav,; when dropped
into water, it sinks slowly, and dissolves in about 500parts of
it, which solution forms a black precipitate, when heated with
a few drops of solution of argentic nitrate.
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Mustard oil is miscible with aleohol, ether, chloroform, car-
bon bisulphide, and benzol, and with fatty and essential oils ;
it suffers decomposition with eoncentrated nitrie acid, with the
evolution of nitrous vapors, and the formation of a resinous
residue.  'When dropped into econcentrated sulphuric aecid,
mustard oil dissolves, without color, and without the evolution
of heat, and when mixed with concentrated sulphurie acid, in
the proportion of one part of oil to three parts of acid, taking
care that the mixture is keépt cool, sulphurous acid is evolved,
and, after 12 hours, a colorless or but slightly brown, thick
liguid or crystalline mass is formed, devoid of the odor of
mustard oil.

Examination :

" Admixtures of essential oils, carboy bisulphide, nitrobenzol,
and alecokol, are indicated by becoming warm and dark-colored
when about five or six drops of the oil are added to about 50
or 60 drops of concentrated sulphurie acid, in a dry test-tube.

Admixtures of alcohol, benzol, and other hydrocarbons, are
also indicated when two or three drops of the oil are allowed
to fall into a test-tube, filled about one-third with cold distilled
water ; they should sink slowly to the buttom, remaining clear
and transparent, until, after gently inclining the tube two or
three times, they become opalescent. When contaminated
with only a few per cent. of the above adulterations, the drops
lose their transparency, and become opalescent, as soon as they
fall into the water.

PLYMEI ACETAS,

PLUMBUM ACETICUM.
Aeetate of Lead, Sugar of Lead. Plumbic Acetate.

Colorless, transparent, brilliant prisms or plates, or, as gen-
erally met with, heavy, compact erystalline masses, somewhat
resembling loaf'sugar, having an acetous odor and a sweet,
astringent taste ; they contain three molecules (14.21 per cent.)
of water of crystallization, and effloresce slowly and absorb car-
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bonic acid when exposed to the air ; they become black when in
contact with gaseous or dissolved hydrosulphurie acid. When
gently heated, plumbic. acetate fuses at 75.5° C., loses water
and acetic acid, and is decomposed at a higher temperature,
leaving a black residue, which is reduced, at a red heat, to
plumbic oxide or to metallic lead.

Plumbie acetate is soluble in about two parts of cold, and
in half its weight of boiling, water, and in eight parts of alco-
hol, but insoluble in ether and in chloroform ; its solution in
water has generally a slightly turbid appearance from traces of
plumbic carbonate, which, however, disappears upon the addi-
tion of acetic acid ; the aqueous solution has a feeble acid reac-
“tion, forms white precipitates with the alkaline hydrates (solu-
ble in excess of potassium and sodium hydrates), with the alka-
line earbonates, and with sulphates and chlorides, a yellow one
with iodides, and a black one with hydrosulphuric acid and
with sulphides. When completely precipitated by sodium
chloride, the colorless filtrate will assume a deep-red tint with
a few drops of solution of ferric chloride.

Examination :

Caleivm and bariwm acetates may be detected, in a solution
of 20 grains of the plumbie acetate in one ounce of warm wa-
ter, by precipitating it with 20 drops of concentrated hydro-
chlorie acid ; the filtrate is completely precipitated with hydro-
gulphurie aeid, is filtered, and then over-saturated with sodium
earbonate, and gently warmed ; a white turbidity would indi-
cate caleinm or barium salts,

Copper is indicated by a blue coloration of the solution of
plumbic acetate, when precipitated with agua ammonize.

PLUMBI SUBCARBONAS. PLUMBUM CARBONICUM. CERUSSA.

Carbonate or Eu'ﬁmrbmatc of Lead. White Lead. DBasic Plumbie Car-
bonate.

A heavy, white, opaque powder, or friable lnmps, which
are blackened by hydrosulphurie acid. Heated upon charcoal,
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before the blow-pipe, plumbic carbonate turns yellow, fuses,
and is finally reduced to soft, malleable metallic globules. It is
insoluble in pure water, but somewhat soluble in water contain-
ing much carbonie acid or alkaline bicarbonates ; it is wholly
dissolved, with effervescence, in diluted acetic and nitric acids,
rendering colorless solutions, of a sweet, astringent taste ; these
solutions yield white precipitates with dilute sulphnrie and hy-
drochloriec aecids, and with soluble sulphates and chlorides;
they also give a white precipitate with liquor potasse or sode,
soluble in an excess of the precipitant, a yellow one with potas-
sinm iodide, and a black one with hydrosulphurie acid.

Examination : :

Admixtures of barium, caleium, and plumbic sulphates,
remain behind, upon solution of the white lead in dilute nitrie
acid. Their quantity may be ascertained by dissolving 100
grains of the sample in a sufficient quantity of warm diluted
nitric acid, and by collecting and washing the insoluble residue
upon a tared filter ; when completely dry, the weight indicates
the percentage of such admixtures.

If' the nature of the admixture haz to be ascertained, the
residue is transterred to a flask, and is digested, for some days,
with oceasional agitation, with a solation of ammonium sesqui-
carbonate ; if plumbic sulphate be preszent, it is decomposed,
and plumbic carbonate formed ; as an evidence of the presence
of the former, part of the supernatant liquid may be acidulated
with nitric acid, and tested with barium nitrate for sulphurie
acid.

Admixtures of ealeium carbonate or phosphate, barium ecar-
bonate, and oxide of zine, are more or less soluble in nitrie
acid. In order to detect and to distingnish them, the nitrie-
acid solution of the sample is freely diluted with water, and is
subsequently saturated and completely precipitated with hydro-
sulphuric-acid gas; it is then filtered, and warmed, to expel
the excess of gas, and a small portion of the solution is over-
saturated with sodinm carbonate ; an ensuning white precipi-
tate will eonfirm the above admixtures ; in order to ascertain
their nature, the rest of the solution is nearly neutralized with
a few drops of liquor sodm and then tested, in separate por-
tions, with solution of ealcium sulphate for barium, with oxalie
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warm solutions of the fixed alkaline hydrates, and in diluted
nitric and acetic acids, without effervescence or residue; it
slowly absorbs carbonic acid from the atmosphere, and contains
the more carbonate the longer it has been exposed to the air;
from this cause, when very old, it becomes more or less efferves-
cent with acids. The nitric-acid solution of plumbie monoxide
yields white precipitates with dilute sulphurie and hydrochlorie
acids, with solutions of sulphates and chlorides, and with the
alkaline hydrates, which latter, ammonium hydrate excepted,
redissolve the precipitate, when added in excess; it gives a
black one with hydrosulphuric acid, and, when neutral, a yellow
one with potassium iodide,

Examination :

Plumbic carbonate and red owide are detected, when a small
quantity of the litharge is triturated with a little water, and
the mixture is added, drop by drop, to concentrated nitric acid,
in a test-tube; carbonate is recognized by effervescence; red
oxide by a brown residue, insoluble in an excess of acid, with
gentle warming, but soluble upon the addition of a little oxalic
acid or sugar; if this residue, however, does not dissolve, an
adulteration with powdered silicates, erude ferric oxide, ete.,
is indicated.

Silicates are also indicated by a white turbidity or a flocen-
lent precipitate, oceurring in the solution after the addition of
the oxalic acid, in the preceding test.

Owides of zine and alkaline earths may be detected by mix-
ing the nitric-acid solution with three times its volume of hy-
drosulphurie acid, or so much as completely to precipitate the
lead ; the filtrate is evaporated to half its volume, and one por-
tion of it is over-saturated with sodium carbonate ; an ensuing
white precipitate would indicate oxides of zine, ealeium, or ba-
rium ; the other part is neutralized with liquor sodw, and tested,
in separate portions, with sodinm acetate, and subsequent addi-
tion of hydrosulphuric acid, for zine; with ammonium oxalate
for calcium, and with caleinm sulphate for barium.

Copper and Sulphates—About 30 grains of the powdered
litharge are digested, for one hour, with occasional agitation,
in about half an ounce of a mixture consisting of equal parts
of aqua ammonise and dilute solution of ammonium sesqui-car-
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bonate; a bluish tint, in the obtained filtrate, would indicate
copper, and a white precipitate, when slightly over-saturated
with diluted nitric acid, and subsequently tested with barinm
nitrate, wonld show sulphate.

Metallic Lead.—About 20 grains of the litharge are digested
in a test-tube, with occasional agitation, for half' an hour, with
a solution of plumbie nitrate; a few drops of the decanted
liquid are then infroduced into a little water, to which previ-
ously have been added a few drops of sulphuric-acid mucilage
of starch, and a few drops of solution of potassium iodide. If
the sample contains even traces of metallic lead, this gives rise
to the formation of plumbic nitrite, which will decompose the
potassinm iodide, with the liberation of iodine, which at once
produces a blue color with the starch.

PLUMEI OXIDUM RUBRUM.
PLUMBUM OXYDATUM RUBRUM. MINIUM.

Red Ozide of Lead. Minium. Triplumbic Tetroride. Plumbic Plum-
bate.

A heavy, orange-red powder, which becomes dark when
heated, but regains its original eolor on cooling. Heated upon
charcoal, before the blow-pipe, it fuses, and is reduced to me-
tallic globules, Warm diluted nitric or acetic acid will dis-
golve red oxide of lead only partially, leaving a brown residue,
which is soluble, however, upon the addition of a little oxalie
acid or sugar. A slight remaining turbidity, of a whitish as-
pect, is due to silicic acid, with which red oxide of lead is gen-
erally more or less contaminated ; any insoluble red or brown
residue, however, wonld indicate impurities,

The impurities and admixtures which red oxide of lead is
liable to contain, and the methods of detecting them, are the
same as mentioned and described under litharge, on the pre-

ceding page.
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POTASSII BICARBONAS,

POTASSITCM SEU EALIUM EBICAERBONICUM.
FBicarbonate of Potassium. Potassium Bicarbonate,

Transparent, colorless crystals, having the form of irregu-
lar eight-sided prisms with two-sided summits ; they are per-
manent in the air, but, when exposed to a red heat, they lose
80.7 per cent. of their weight, comprising half their quantity
of carbonic acid and the whole (6 molecules, or 9 per cent.)
of their water, and return to the state of carbonate,

Potassium bicarbonate dissolves in 4 to 5 parts of cold
water, forming a slightly alkaline solution which effervesces
with acids and evolves carbonic-acid gas when heated to beil-
ing; it gives a white granular precipitate with excess of tar-
taric acid, but no precipitate with magnesinm sulphate unless
when heated. It is almost insoluble in aleohol.

One drachm of potassium bicarbonate requires for exact
gaturation 42 graing of eitrie, or 45 grains of tartarie, acid.

For Volumetrie Estimation, see page 58,

Examination :

Carbonate may be detected in the eold aqueous solution by
means of magnesium sulphate, and in another portion by mer-
curic chloride; a white precipitate with the first reagent, solu-
ble upon addition of ammonium chloride, and a brick-red one
with the second, would indicate carbonate.

Other Impurities.—The aqueouns solution is slightly over-
saturated with diluted nitric acid ; a white turbidity, ocenrring
immediately or after a while, would indicate silicates ; the
solution, if necessary, i§ filtered, and tested in separate portions
with argentic nitrate for ehloride, and with barinm nitrate for
sulphate ; a white turbidity with argentic nitrate, gradually
turning dark, wounld indieate potassium hyposulphite ; in this
case, as a confirmatory test, 10 grains of the potassinmn bicarbo-
nate may be dissolved in one drachm of water, and the solution
glightly over-saturated with acetic acid; then a few drops of
mucilage of starch, and subsequently of solution of iodinized
potassium iodide, are added drop by drop; the first drops of
the latter reagent should at once produce the blue reaction,

i s

s
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which will not take place immediately if potassinm hyposul-
phite be present in the salt.

Metals are detected by testing two portions of the solution
of potassinm bicarbonate, one of which is over-saturated by
means of acetic acid, with hydrosulphurie acid : a dark reaction
in either instance would indicate the presence of metallic im-
purities ; if hyposulphite be present, a white turbidity will
take place in the acid solution.

FPOTASSII BICHROMAS,

POTASSIUM SEU EALIUM BICHROMICUM., EKALIUM CHROMICUM
RUBRUM.

Bichromate of Potassium. Potassium Bichromate,

Large, transparent, orange-red, four-sided, tabular erystals,
anhydrous and permanent in the air; exposed to heat, they
fuse below redness, and are decomposed at a red heat with the
evolution of oxygen, leaving a residue consisting of green
chromie oxide and yellow potassium chromate; these may be
separated by dissolving the latter in water.

Potassinm bichromate is soluble in 10 parts of eold, and in
24 parts of boiling, water, vielding an intensely orange-yellow
golution, with a eooling, bitter taste, and an acid reaction ; the
golution becomes lemon-yellow with the alkaline hydrates and
carbonates, and green or almost colorless, with the formation
of a brown precipitate, when heated with reducing agents ; it
forms insoluble colored bichromates and chromates with the
golutions of most metallic salts. When heated with concen-
trated hydrochloric or sulphurie acid and a little aleohol, a
- vehement reduction takes place, and the liquid acquires a deep
green color. A concentrated solution of the salt gives a white,
granular precipitate with a concentrated solution of sodium
bitartrate.

Examination : :

Sulphate may be detected by heating to boiling a mixtu
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of the aqueous solution with an equal volume of concentrated
hydrochlorie sicid and a few drops of aleohol ; when subsequent-
ly diluted with water and tested with barium chloride, a white
precipitate will ensue it sulphate be present.

Chloride may be detected when the aqueons solution of the
salt is mixed with about one-third of its volume of concentrated
sulphurie acid, and when afterward a little alcohol is added ;
the mixture will become green, with spontaneous ebullition ; it
is then heated, and subsequently diluted with water, and tested
with argentic nitrate for chloride.

FOTASSII BITARTRAS.

POTASSIUM SEU KALIUM BITARTARICUM. TARTARUS DEPURATUS.
CREMOR TARTARIL

Bitartrate of Potassium. Cream of Tartar. Potassium Bitartrate.

White, semitransparent, hard, prismatic crystals, or aggre-
gated groups of crystals, or a white, gritty powder, permanent
in the air, and having a spee. grav, of 1.97, a sour taste and an
acid reaction. When exposed to heat, in a porcelain erneible,
potassinm bitartrate is decomposed, with the evolution of empy-
renmatie, inlammable vapors, leaving a black residue of carbon
and pure potassinm carbonate ; this residue, when dissolved in
a little water, gives a filtrate which effervesces with acids, and
forms a white, granular precipitate with an excess of tartaric
acid,

Potassium bitartrate is soluble in from 18 to 20 parts of
boiling water, in about 200 parts of water of 15° C., and in 250
parts of water of 10° C.; it is insoluble in alcohol, but dis-
solves wholly in hydrochloric acid, in dilute solutions of the
alkaline hydrates and carbonates, of boracic acid, and of sodi-
um biborate.

Examination :

- Insoluble admixtures (like terra alba, and similar erude
adulterations) are indicated by a residue left when small sam-
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POTASSII BROMIDUM.

POTASSIUM SEU KALIUM BROMATUM.
Bromide of Potassium. Potassium Bromide.

Anhydrous, colorless, semitransparent, cubical erystals,
sometimes elongated into prisms, or flattened to plates, perma~
nent in the air, and of a spec. grav. of 2.415; when exposed to
heat, thev decrepitate, and fuse at a little below a red heat,
without decomposition. When a few grains are triturated and
subsequently heated, in a dry tube, with a little potassium bi-
sulphate, yvellowish-red vapors of bromine are evolved.

Potassium bromide is soluble in about three parts of cold,
and in its own weight of boiling, water, but only sparingly in
aleohol ; its aqueous solution has a strong saline taste, is nen-
tral, and, when dropped into a very dilute solution of argentic
nitrate, causes a yellowish-white curdy precipitate, which is
ingoluble npon addition of nitrie acid, but soluble in an excess
of ammonium hydrate (distinetion from argentic iodide); when
dropped into a very dilute solution of mereuric chloride, no
reaction takes place (additional distinetion from potassium
iodide) ; it gives a white, granular precipitate with a saturated
golution of sodinm bitartrate. .

Potassium bromide and its solntion may also be distin-
guished from the iodide by adding to the solution a little
mucilage of starch, and subsequently a few drops of chlorine-
water ; the solution of bromide becomes light yellow ; that of
iodide will at once assume a deep-blue color,

Examination :

Moisture which may be contained in the crystals, as well
as in the granular form of the salt, is recognized, and may be
determined, by the loss of weight when the salt is dried at
about 80° C,

Potassium carbonate is detected by a white turbidity occur-
ring upon the addition of a little of the concentrated solution
of the salt to lime-water.

Sulphates may be detected, in the aqueous solution, acidu-
lated with a few drops of diluted nitrie acid, by a white preeipi-
tate with barium nitrate.
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Potassium bromate is detected by a red color ensuing upon
the addition of concentrated hydrochlorie acid to the aqueous
solution of the salt.

Potassium and sodium ehlorides are distingnished from po-
tassium bromide, and may be recognized by adding some chlo-
rine-water to the aqueous solution of the salt ; if this is bromide,
the mixture assumes at once a yellow color, which, however,
will be caused to disappear from the aqueons solution, and be
completely taken up, by echloroform, ether, or carbon bisulphide,
when agitated with the solution. None of these reactions will
take place with potassium or godium chloride.

If an admixture of potassium chloride, or other salts, be sus-
pected, the purity of the sample may be ascertained by preparing
a solution of 10 grains of the dry, erystallized salt in one ounce
of water, acidulated with a few drops of diluted nitrie acid, and
completely precipitating it with a solution of argentic nitrate ;
the precipitate is collected npon a moist double filter, both be-
ing of the same paper and the same size, is washed, dried, and,
when completely dry, weighed, the one filter serving to coun-
terpoise the other one, which contains the precipitate. If the
galt was pure potassium bromide, the obtained argentic bro-
mide ghould weigh 15.77 grains ; if it contained potassium or
sodinm chloride, the weight will be greater in proportion to
the amount of those admixtures, since their molecular weights
are higher; 10 grains of potassium chloride, for instance, would
give 19.21 grains of argentic chloride.

The game test may also be used to indicate the purity of the
bromide, by ascertaining the quantity of argentic nitrate re-
quired to precipitate completely a certain weight of potassinm
bromide, 10 grains of which require 14.3 grains of argentie
nitrate for precipitation.

An additional and sensible mode of detecting an admixture
of chlorides is the following : One drachm of the potassium
bromide is triturated with one drachm of potassium bichro-
mate, the powder is introduced into a small flagk, and six fluid-
drachms of concentrated sulphuric acid are added. The mix-
ture is then submitted to distillation at a gentle heat ; the de-
livery-tube leads into about one flnidounce of aqua ammonige
fortior, contained in a test-tube which is kept cool in ice-water
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(Fig. 80). Bromine distils over, and is dissolved by the ammo-
nium hydrate without color; but, if chlorides are present,
chloro-bromic acid is produced, distils over, and forms yellow

Fig. 20,

ammonium chromate, which imparts a yellowish color to the
aqua ammonig, and indicates the presence of chlorides.
For Volumetrie Estimation, see page 62,

POTASSIT CARBONAS CRUDA.
POTASSIUM SEU KALIUM CARBONICUM CRUDUM.
Crude Carbonate of Polassium. Pearlash.

White masses, or a coarse granular powder intermingled
with smaller lumps, somewhat deliquesecent, and of a burning,
alkaline taste. Water extracts from pearlash the potassium
carbonate and hydrate, and the soluble impurities, the greater
part of the impurities remaining behind (sulphates, chlorides,
silicates, phosphates, and carbonates of potassium, sodium, cal-
cium, and aluminium); the filtered solution effervesces with
acids, and renders a white, granular precipitate with an excess
of tartaric acid.
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The examination of pearlash consists
in the determination of the quantity of
soluble alkaline carbonate and hydrate,
or the available potassium oxide.

Approximate Estimation :

Three and a half drachms of commer-
cial pearlash, when successively exhausted
with from four fo six ounces of warm
water, render a solution which must neu-
tralize at least two drachms of sulphurie
acid of 1.843 spec. grav.

Volumetric Estimation :

Five grammes (77.170 grains) of the
pearlash are completely exhausted with
two or three fluidounces of tepid water ;
the solution is collected in a beaker-glass,
is colored blue with a few drops of neutral
litmus-solution, and heated to near boil-
ing ; then oxalic-acid test-solution (page
56) iz carefully added from a burette (Fig.
81), with constant stirring, until the blue
tint begins to appear violet ; the liquid is
heated once more to boiling, and, it ne-
cessary, test-solution is once more added,
drop by drop, until the violet tint appears

. again distinetly. The number of cubic
centimetres of the test-solution used,
when multiplied by 0.472, gives at once
] the percentage of potassium oxide con-

" tained in the pearlash,

When the quantity of carbonate has to be determined, this
may be done by testing 50 or 100 grains of the pearlash by

the method described on page 60.
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POTASSII CARBONAS DEFPURATA.

POTASSIUM SEU EKALIUM CARBONICUM DEPURATUM.
Purified Carbonate of Potassium. Purified Pearlash.

A coarse, granular, white, salt-powder, permanent in dry,
deliquescent in moist air; heated in a flame, it communicates
to it a violet color. Purified pearlash is soluble in nearly an
equal weight of water, forming a strong alkaline solution
which frequently appears slightly turbid, and deposits gradu-
ally a flocculent or gelatinous sediment of silicie aeid ; it is
soluble in aleohol ; its aqueous solution is decomposed by acids
with effervescence ; it gives a white precipitate with argentie
nitrate, and also with magnesium sulphate, and a white granu-
lar one with an excess of tartarie acid.

Puritied pearlash contains about 80 per cent. of potassium
carbonate, and not more than 15 to 18 per cent. of water.

For Volumetric Estimation, see page 58.

Examination :

Potassium hydrate is indicated in the solution of the salt,
by a grayish or brownish precipitate, instead of a white one,
with argentic nitrate ; it may be approximately estimated by
agitating 100 grains of the dried salt with about halt a fluid-
ounce of absolute aleohol; the mixture is then filtered, the
residue upon the filter washed with one fluid-drachm of alco-
hol, and the entire filtrate evaporated to complete dryness in a
tared porcelain capsule; the weight of the residue indicates
the percentage of potassinm hydrate. As an evidence of the
absence of carbonate in the residue, one drop of acetic acid
may be allowed to fall upon it; effervescence would indicate
carbonate,

Foreign Salts—100 grains of the purified potassium ecar- -

bonate are dissolved in two drachms of water in a test-tube ;
the solution should be complete and limpid, or nearly so; it is
diluted with an equal volume of water, filtered, and over-satu-
rated with hydrochloric acid ; a gelatinons precipitate after a
time would indicate silicic acid; the lignid is then filtered,
and part of the filtrate over-saturated with aqua ammonim ;

=
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a white turbidity would indicate aluminium salts; the other
part of the filtrate is tested with barium chloride for sulphate.

Clloride and phosphate may be detected in the diluted so-
lution of the salt, over-saturated with nitric acid, by testing it
in two portions, with argentic nitrate for chloride, and by
over-saturation with aqua ammonise, and subsequent addition
of ammoniated magnesium sulphate, for phosphate.

Sulplite and hyposulphite are detected in the filtered solu-
tion of the salt, slightly over-saturated with acetic acid, by add-
ing a few drops of mucilage of starch, and subsequently two
or three drops of diluted solution of iodinized potassium iodide;
the first drop of the latter solution should produce a blue reac-
tion at once, which will not occur before the addition of several
drops if the above impurities are contained in the salt.

Sodivm carbonate may be detected by a white, crystalline
precipitate, occurring at once or after some time, when a hot
diluted eolution of the potassium carbonate is nearly neutral-
ized with acetic acid, and subsequently tested with potassium
antimoniate.

Metallic impurities are detected in the filtered solution of
the salt, by dividing it into two parts, one of which is over-
gaturated with hydrochloric acid ; both are then mixed with
twice their volume of hydrosulphuric acid ; any immediate re-
action in either of the fluids would indicate metals.

POTASSII CARBONAS PURA.

POTAESIUM BEU EALIUM CARBONICUM PURUM,
Pure Carbonate of Potassium. Salt of Tartar. Potassium Carbonate.

A white, deliquescent, granular powder, wholly soluble in
an equal weight of water, forming a limpid alkaline liquid,
which effervesces with acids, and gives a white, erystalline pre-
cipitate with an excess of tartaric acid. When exposed to a
red heat, dry potassinmn carbonate loses about 16 per cent. of
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its weight. One drachm of the dry earbonate requires for
saturation 55.88 grains of eitrie, and 54.78 grains of tartarie
acid.

For Volumetrie Estimation, see page 58,

Examination :

Bicarbonate.—31 drachms of the earbonate are dissolved in
4 fluid-draching of water, aided by dipping the test-tube in
hot water ; the solution should be clear and complete, and re-
main so after cooling ; the separation of a crystalline deposit
would indicate potassinm bicarbonate.

Purified pearlash.—Part of the obtained selution is slightly
over-saturated with diluted nitrie acid, and allowed to stand in
a corked test-tube for several hours; an ensuing gelatinous
precipitate would indicate silicie aeid ; the solution, after fil-
tering, if’ necessary, is then tested in separate portions, with
argentic nitrate for efloride, and with barium nitrate for sul-
phate, which impurities would indicate the admixture or sub-
stitution of purified pearlash.

Metals.—Part of the solution is tested with hydrosulphurie

Fia. 82,

acid in two test-tubes, the one after over-saturation with di-
lated nitric acid. An ensuing dark eoloration or precipitate
in either of the fluids would indicate metals.
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golution of tartaric acid, the concentrated solution of potassium
chlorate gives a white granular precipitate.

Examination :

Potassium Nitrate.—A little of the powdered salt is heated
in a poreelain crucible to a full red heat; the residue, when
cool, is dissolved in a few drops of water, and the solution
tested with turmeric-paper; a brown discoloration of the paper
would indicate an admixture of potassinm nitrate. Asa con-
firmatory test, a few drops of the solution of the residue may
be added to a solution of mercuric ehloride; an ensuing red
precipitate will confirm the presence of nitrate.,

Potassium chloride and sulphate are detected in the aque-
ous solution, acidulated with a few drops of dilated nitrie
acid, by the occurrence of a white precipitate, in the case of
the former with argentic nitrate, of the latter with bariwn
nitrate,

Most commereial potassium chlorate occasions a slight tur-
bidity with argentic nitrate.

POTASSII HYDRAS.

POTASSA, POTASSIUM SEU KALIUM HYDRICUM PURUM, EALIUM
CAUSTICUM.

Pure Caustic Potash. Potassa. Potassium Hydrate.

A white, opaque, granular powder, eontaining, when eom-
pletely dry, 23 per cent. of water, or, when fused, white, semi-
transparent plates or cylindrical sticks, of a fibrous fracture,
containing 16 per cent. of water of hydration ; exposed to the
air, the salt absorbs water and carbonie acid, and gradually
deliquesces. It imparts a red color to the flame,

Potassium hydrate dissolves in less than its own weight of
water, and also in aleohol, with the evolution of heat, and is
slightly soluble in ether ; its solution has a soapy feel, a burn-
ing, corrosive taste, and a strong alkaline reaction ; it gives a
grayish-brown precipitate with argentie nitrate, soluble in am-
monium hydrate, and precipitates from their solutions most

h.-.:-.. P
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metallic oxides, several of which are redissolved in an excess
of the potassium hydrate ; it decomposes ammonium salts with
the evolution of ammonia,

For Volumetric Estimation, see page 58.

Examination :

Potassium hydrate must render a clear and complete solu-
tion when about 10 grains of it are dissolved in one ounce of
aleohol ; a residue would indicate foreign salts.

Carbonate may be detected when portions of a eoncentrated
aqueous solution of the hydrate are dropped severally into acet-
ie acid and into lime-water ; effervescence with the acid, and a
white turbidity with the lime-water, would indicate earbonate.

Nitrate is indicated by the disappearance of the blue color,
on heating a little of the aqueous solution which has been
mixed with an excess of diluted sulphurie acid, and tinted blue
with one drop of sulphuric-acid indigo-solution.

Chloride and sulphate are detected in the diluted solution,
over-saturated with dilute nitric acid, by testing it in separate
portions, with argentic nitrate for chloride, and with barium
nitrate for sulphate.

Alwminium salts and phosphoric acid may be detected in
the diluted solution, by means of aqua ammonis, and after fil-
tering, if a precipitate be formed, by subsequent addition of
ammoniated magnesium sulphate ; a white, gelatinous precipi-
tate with the ammonium hydrate would indicate alumininm
salts, and a white, crystalline one with the latter reagent,
oceurring at onee or after several hours, phosphoric acid.

Metals are detected by a dark coloration or turbidity of
the solution, when mixed with an excess of hydrosulphuric
acid, and subsequently over-saturated with an acid,

POTASSII HYDRAS CRUDA.
POTASSIUM SEU EALIUM HYDRICUM CRUDUM,
Crude Potash.

Fused, heavy, compact masses, of a stony appearance, fract-
ure, and hardness, of a soapy feel, burning, corrosive taste, and
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adestruetive action on vegetable and animal matters; its eolor
is mostly greenish or brownish gray; it is deliquescent, and
rapidly absorbs water and carbonic acid. Heated to redn

it fuses, but remains unchanged ; at a very high heat it is vola-
tile.

Crude potash dissolves, for the most part, in water and in
aleohol, with evolution of heat, leaving a more or less consid-
erable residue of impurities; the decanted solution gives a
grayish-brown precipitate with argentic nitrate, soluble upon
addition of aqua ammonize.

The insoluble impurities of erude potash consist chiefly of
carbonates, sulphates, silicates, chlorides, and ferric and man-
ganie oxides.

Examination :

In order to ascertain the nature of the impurities, one ounce
of the erude potash is triturated and dissolved in two ounces of
tepid water, and the whole is allowed to subside in a conieal
glass measure ; two ounces of the clear solution are then mixed
with four ounces of strong aleohol, and the mixture allowed to
gtand for several hours ; the solution is then decanted from the
precipitate, as far as practicable, and the latter dissolved in
hot water ; when eool, this solution is filtered, and the insolu-
ble residue washed with a little water, and preserved upon the
filter for further examination. The obtained aqueous solution
may be examined as follows :

Carbonate and silicate are recognized, on dropping a little
of the solution into a test-tube containing a mixture of equal
parts of water and concentrated nitric acid ; the former will be
indicated by effervescence, the latter by a w]ute, gelatinous tur-
bidity, ensuing at once or after some hours,

-Sulphate and chloride may be detected, in separate portions
of the solution, by over-saturating it with nitric acid, and sub-
gequently testing with barium nitrate for sulphate, and with
argentic nitrate for chloride.

Sulphite and hyposulplite are indicated by the oceurrence
of an insoluble residue, when a portion of the solution is pre-
cipitated with argentic nitrate, and the precipitate is redissolved
by ammoninm hydrate.

Nitrate is detected, in a portion of the solution, after the
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luted, a blue one with ferrie, a brick-red one with cuprie, and
a white one with ferrous and with plumbie salts ; it is not acted
upon by hydrosulphurie aeid, by tannie aecid, nor by the alka-
line hydrates and carbonates.

Examination :

Foreign salts are indicated when the potassinm ferrocyan-
ide does not yield a complete and clear solution with four parts
of water,

Carbonate is indieated by effervescence of the concentrated
solution upon the admixture of acetic acid, or upon placing
fragments of a erystal in diluted sulphurie acid.

Sulphate is detected, in the diluted solution, acidulated with
nitrie acid, by a white turbidity with barium nitrate.

Chloride may be detected, when a mixture of 10 grains of
the exsiceated salt with 30 grains of fused and powdered ammo-
nium nitrate (free of chloride) is gradnally introduced into a
red-hot iron gpoon, and heated to near redness ; when cool, the
whdle is dissolved in water, and the filtered solution over-satu-
rated with nitrie acid, and tested with argentic nitrate, which
will indieate chloride by a white precipitate.

POTASSII IODIDURMN,
POTASSIUM SEU KALIUM IODATUM.
Todide of Potassium. Potassium Jodide,

Colorless, anhydrous, semitransparent or opaque crystals,
enbical or sometimes elongated in form, permanent in dry, but
glightly deliquescent in moist, air, and having a spee. grav. of
2.9. When exposed to heat, potassinm iodide decrepitates, and
fuses below a red heat; on cooling, it solidifies into a crystal-
line, pearly mass, without loss of weight, except humidity ; at
a full red heat, it is slowly volatilized, without decomposition.
When a few grains of the salt are heated in concentrated sul-
phurie acid, or, in a dry test-tube, with a littie potassinm bisul-
phate, violet-colored vapors of iodine are evolved ; and when
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a few grains are dissolved in a little chlorine-water, and this
shaken with half its volume of chloroform or carbon bisulphide,
these will acquire a purple or violet eolor.

Potassium iodide dissolves in two-thirds of its weight of
cold water, in 64 parts of aleohol, of 0.835 spec. grav., and in
40 parts of absolute aleohol, forming solutions of an aerid, sa-
line taste, and feeble alkaline reaction ; the aqueous solution
gives, with an excess of tartarie acid, a white, granular precipi-
tate ; with argentic nitrate, a yellowish one, which is insoluble
in diluted nitric acid, and almost insoluble in ammeninm hy-
drate, but becomes white with the latter; and a vermilion-red
precipitate with mercuric chloride, soluble in an excess of either
the solution or the reagent ; it gives a violet-blue color with a
little mucilage of starch, upon subsequent addition of a few
drops of chlorine-water (distinction from potassium bromide
and chloride), and a white, erystalline precipitate with a satu-
rated =olution of sodium bitartrate.

Examination :

Water, which may be contained as interstitial moisture in
the erystals, is recognized, and may be quantitatively deter-
mined, by the loss of weight upon drying a known weight of
the tnturated salt at abunt 80° C.

Impurities and Admiztures—In order to ﬂbtmn for ex-
amination an average representation of the iodide, several
ounces of smaller and larger crystals are selected from the bulk
of the salt, and triturated to a granular powder, part of which
may serve for the following tests : One drachm of it is dissolved
in one fluid-drachin of water ; the solution formed must he
clear and complete, and remain so after the addition of 11
fluidounce of strong or absolute aleohol ; an ensuing turbidity
or crystalline deposit would indicate foreign salts (carbonate,
eulphate, iodate, nitrate) ; if this precipitate is considerable, it
may be collected upon a filter, washed with a few drops of aleo-
hol, and then dissolved in a few drops of warm water; the
obtained solution may be tested for earbonate with turmeric-
paper, or by allowihg one or two drops of it to fall into con-
centrated hydrochloric acid ; a brown coloration of the paper,
and effervescence with the acid, will indicate the presence of
carbonate ; the rest of the solution is acidulated with a few
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drops of hydrochloric acid, and tested for sulphate with one
drop of barium chloride, and subsequently, for nitrate, by tinge-
ing it faintly with sulphuric-acid indigo-solution, and heating.

Another method of ascertaining the presence of foreign salts
in potassium iodide, without determining their nature, consists
in adding a solution of merenric chloride to the solution of the
iodide, the =alts being taken in the proportion of four equiva-
lents of potassium iodide to one equivalent of mereuric ehloride ;
five grains of the former are dissolved in three ounces of water
in a beaker-glass ; a solution of two grains of the latter salt in
two ounces of water is then gradunally added, with constant
stirring, to the solution of the iodide ; if this be pure, its excess
is just sufficient to redissolve all the mereuric iodide formed j
if impure, a deficieney of iodide will give rize to the appearance
of a permanent precipitate of mercurie iodide before the whole
of the mercurie solution is added, and this resnlt will take place
the earlier, the less iodide and the more impurities are con-
tained in the salt. .

Potassium iodate may be detected in the aqueons solntion
of the salt, by adding a few drops of mucilage of starch, and
then a few drops of a concentrated solution of tartarie acid,
insufficient to cause a precipitate ; if iodate be contained in
the salt, a violet coloration of the liquid will ceeur at once.
Or the aqueouns solution, mixed with a few drops of concen-
trated solution of tartaric acid, may be shaken with some chlo-
roform, which will assume a red color when iodate is present.

Iodate may also be recognized in potassinm iodide by
dropping a erystal of tartariec acid into a strong solution of
the iodide in previously boiled, distilled water, and allowing it
to remain at rest for several minutes; if iodate be present, the
erystal will be enveloped after that time in a yellowish-white
zone,

Carbonate may be detected by a white turbidity when the
aqueons solution of the potassium iodide is mixed with twice
its volume of lime-water.

Sulphate may be detected in the dildted solution of the
iodide, previously acidulated with hydrochlorie acid, by a white
‘precipitate with barinm ehloride,

Nitrate may be detected in the aqueous solution, if the salt
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be free from iodate, by adding a little sulphuric-acid mucilage
of starch, and by immersing in the liquid a thin piece or rod of
bright zine; if any nitrate be present, the liquid will gradually
become blue, the coloration issuing from the zine.

Chloride and bromide are detected by carefully precipitat-
ing, with argentic nitrate, a warm, diluted, aqueous solution of
the salt ; a slight excess of aqua ammonize is then added, and,
after agitation, the mixture is filtered, and the filtrate over-sat-
urated with nitrie acid; since ammoninm hydrate dissolves
only traces of argentic iodide, the transparency of the liquid
must be not at all, or only slightly, impaired ; a white turbidi-
ty, subsiding to a precipitate, would indicate bromide or chlo-
ride.* In order to distingnish these, the precipitate is collected
upon a filter and washed with a little water, until this ceases
to redden blue litmus-paper; the filter iz then pierced by a
glass rod, and the precipitate rinsed into a test-tube ; after sub-
gidence, the water is, as far as possible, decanted, and chlo-
rine water added and agitated with the preeipitate ; sinece chlo-
rine decomposes argentic bromide, dissolving the dizengaged
bromine with a yellow color, bromide will be recognized by a
more or less deep yellow coloring of the fluid, while argentic
chloride remains unchanged and without any action on chlo-
rine-water. When chloroform or ether is then added to the
fluid and agitated, it will' absorb the bromine and the yellow
color from the water. :

A confirmatory test for the recognition of bromide is, to
add to a solution of the salt an excess of solution of euprie
sulphate, and subsequently so much of a saturated solution of
sulphurous acid as to impart its strong odor to the mixture;
the whole iz gently warmed, filtered, and heated to beiling, in
order to expel the sulphurous agid ; ahe c%%?jt is ra-ﬁlt_eﬂl%n;]_.
if necessary, and the ﬁltratg;“gg;. en Wlﬁi. alf its volume o
chloroform, which, after subsidence has taken place, will appear
yellow if bromide is eontained in the salt.

* When a comparatively large quantity of potassium iodate is contained in the
iodide, argentic iodate is also formed in this test, and gives rise, upon the addition
of the nitric acid, to the formation of a white, granular precipitate, which, how-
ever, is quite different in appearance from the curdy one of the argentic chloride or
bromide.

20
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A quantitative estimation of the purity of potassium iodide
may be made by completely precipitating with argentic nitrate
a warm solution of 10 grains of the salt in about one ounce of
water; after cooling and subsidence, the supernatant menstru-
um is carefully decanted, so as to avoid any loss of the precipi-
tate ; one fluid-drachm of aqua ammoni®, diluted with two
drachms of water, is then added to the precipitate, and, after
agitation for a few minutes, this latter is collected upon a tared,
moist filter, is washed with a little water, and dried at a tem-
perature not exceeding 80° C. If the potassium iodide was
pure, 14.1 grains of argentic iodide should be obtained.

For Volumetric Estimation, see page 62.

POTASBII NITRAS.

POTASSIUM SEU KALIUM NITRICUM.

Nitrate of Potassium. Salpetre. Nitre. Potassium Nitrats.

Long, striated, six-sided, prismatic crystals, with dihedral
summits, colorless and transparent, and of a spee. grav. of 2.0;
or a white, grannlar powder, permanent in the air. When
thrown upon burning eoals, it deflagrates with bright seintilla-
tions, leaving an alkaline residue, which, when heated upon
the looped end of a platinum wire, imparts a red color to the
flame ; exposed to heat, it fuses below redness.

Potassium nitrate is soluble in water, 100 parts of which
dissolve, at 0° C,, 13.3 parts, at 18° C,, 29 parts, and at 97° C,,
236 parts of the salt; it is far less soluble in glycerin, and
almost insoluble in alcohol ; its aqueous solution is neutral, has
a cooling, saline taste, and forms a white, granular precipitate
with coneentrated solution of sodinm bitartrate ; a few drops
of it mixed with a eolution of ferrous sulphate, and caretully
placed upon concentrated sulphurie acid (Fig. 82, page 206),
give rise to the formation of a dark coloration upon the line
of eontact between the two fluids,

=
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Examination :

Chloride and sulphate are detected in the diluted solution
of the salt by white precipitates when acidulated with nitrie
acid, and tested in two separate portions, with argentic nitrate
for ¢hloride, and with barium nitrate for sulphate.

Chlorate is indicated by a yellow coloration, and the evolu-
tion of chlorine, when a coneentrated solution of the potassium
nitrate is mixed and gently warmed with an equal volume of
concentrated hydrochlorie aeid.

Caleivm and magnesium salts are detected by a white tur-
bidity when the diluted solution is warmed with dilute solution
of sodium carbonate ; they may be distinguished by adding a
little aqua ammonig to the dilute solution of the salt, and test-
ing it, in separate portions, with ammonium oxalate for calcium,
and with sodium phosphate for magnesium.

Sodium nitrate may be detected by a white, erystalline pre-
cipitate, occurring either at once or after several hours, when a
concentrated cold solution of the galt is tested with a few drops
of solution of potassium antimoniate, and then allowed to stand
for six hours.

If potassinm nitrate contains even a few per cent. of sodium
nitrate, it will have a moist appearance, arising from the deli-
quescent character of the latter salt.

POTASSII PERMANGANAS.

POTASSIUM SEU EKALIUM PERMANGANICUM SEU HYPERMANGANICUM.
Permanganate of Potassium. Potassium Permanganate.

Slender, prismatic, dark purple crystals, of a metallic lnstre,
and permanent in the air ; they decrepitate when thrown upon
burning coals, or when suddenly heated, and detonate with a
flame when triturated with equal parts of sulphur, and heated
to 177° C. '

Potassium permanganate is soluble in 16 parts of cold, and
2 parts of boiling, water, forming a deep purple solution, which,
when highly diluted, ig lilac-colored ; it is insoluble in aleohol
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and in ehloroform ; its solution has a sweet, astringent taste, is
neutral, and becomes yellowish brown when mixed and heated
with aleohol.

Sinee permanganic acid is readily reduced, the solution of
the salt is decomposed and decolorized by most 01*g§mi-:s sub-
stances, and by inorganic reducing agents—e. g., sulphurous,
hydrosulphurie, and oxalic acids, and all metallic subsalts, Po-
tassium permanganate is, theretore, a powerful oxidizer, caus-
ing more or less violent reactions with many substances, and
the combustion of inflammable bodies.

FOTASSII ET S0DII TARTRAS.

POTASSIUM ET SODIUM TARTARICUM. NATRIO-KALIUM TARTARICUM.
SODIUM TARTARATUM. TARTARUS NATRONATUS,

Rochelle Salt. Seignette Salt. Potassium and Sodium Tartrate.

Large, colorless, transparent, prismatic crystals, the faces
of which are unequally developed, containing eight molecunles
(29.86 per cent.) of water of erystallization, and being slightly
efflorescent. The salt occurs in commerce generally ground,
as a snow-white powder. When heated in a porcelain capsule, it
undergoes aqueous fusion, the water evaporates, and the salt is
decomposed, with the evolution of inflammable vapors and the
odor of caramel, while a black residue is left, which consists of
a mixture of potassinm and sodium earbonates with carbon, and
which colors turmerie-paper brown, and imparts a yellow color
to the flame when heated upon the looped end of a platinum
wire.

Potassinm and sodium tartrate is insoluble in aleohol, but
goluble in 2 to 2} parts of cold, and in less than its own weight
of boiling, water ; the solution is neutral, has a mild, cooling,
saline taste, and forms a white, granular precipitate with acids
and with solutions of acidulous salts.

For Volumetric Estimation, see page 58,

Examination :

Two drachms of the salt are dissolved in six drachms of warm
water ; the solution should be clear and complete, and remain
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go after cooling ; it should not act upon litmus-paper, nor effer-
vesce upon addition of hydrochloric acid (evidence of the ab-
gence of sodium carbonate or bicarbonate).

Chlorides and sulphates may be detected by a white precip-
itate when the diluted solution of the salt, acidulated with
nitrie acid, is tested in two separate portions, with argentic ni-
trate for the former, and with barium nitrate for the latter. In
case the solution separates granular potassinm bitartrate upon
the addition of the acid, sutficient hot water is added to redis-
solve the precipitate before adding the reagent.

Caleium salts are detected in the diluted solution, by means
. of ammonium oxalate.

Metallic impurities are detected in the concentrated solu-
tion by hydrosulphurie acid, and subsequent addition of a little
aqua ammonige.

Crystallized potassium and sodium tartrate, being in ap-
pearance somewhat similar to crystallized borax and alum, and
therefore liable to incidental mistake, may readily be distin-
guished from either of these substances, in addition to its
physical characters, by its taste, by its neutral reaction—alum
being sour, borax alkaline, and by the black alkaline fuse
npon incineration, while both borax and alum swell up to a
porous mass, and yield a white or colorless fuse.

POTASSIT SULFHAS.

POTABSIUM SEU EALITUM SULPHURICUM.
Sulphate af Potassium. Potassium Sulphate.

Hard, colorless, transparent, short, six-sided prisms, termi-
nated by six-sided pyramids, or a white, granular powder, an-
hydrous, and permanent in the air, and having a spec. grav. of
2.66 ; when heated, the crystals decrepitate strongly ; the salt
imparts a purp'[e color to the flame.

Potassinm sulphate is soluble in about 12 parts of cold, and
4 parts of boiling, water, but insoluble in aleohol ; the solution
has a saline bitter taste, is neutral, and forms white precipitates
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with tartaric acid or sodium bitartrate, and with solutions of
salts of caleium, barium, or lead.

Examination :

Metallic impurities are detected in the warm aqueons solu-
tion, by a dark coloration or turbidity, with an excess of hydro-
gulphurie acid, and subsequent acidulation with hydrochlorie
acid. Potassium ferrocyanide should canse neither a blue
(¢ron) nor a reddish (copper) reaction in the slightly acidulated
solution.

Sodium sulphate is indicated by a greater degree of solu-
bility in cold water than that above stated ; one drachm of
the powdered salt, when dissolved in one fluidounce of boiling
water, must, on cooling, give a erystalline deposit; otherwise
sodinm sulphate, or the admixture of more soluble salts, is in-
dieated ; in this case the diluted solution may be acidulated
with nitric acid, and tested by means of argentic nitrate for
chloride.

POTASSII SULFHURETUM.

POTASSII SULPHIDUM. POTASSIUM SEU KALIUM SULPHURATUM.
' HEPAR SULPHURIS.

Sulphuret of Potassium. Potassium Sulphide.

Solid, fused fragments, of a yellowish-brown color, when
freshly prepared or recently broken ; on exposure to the air
they assume a greenish appearance, and finally become of a
dirty white, in consequence of gradual decomposition by the
action of atmospheric moisture and oxygen, the sulphides be-
ing snceessively converted, with the evolution of hydrogen
sulphide, into hyposulphite, sulphite, and ultimately sulphate,
When moistened with acids, potassinm sulphide evolves hydro-
gen sulphide.

Potassinm sulphide, which is usually a variable mixture of
higher potassium sulphides with hyposulphite, sulphite, and
sulphate, and with undecomposed ecarbonate, dissolves in 3 to
4 parts of water, and also in aleohol, leaving behind in the
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latter case the oxygen salts; these solutions have an orange-
yellow color, a nauseous, alkaline, bitter taste, and the odor of
hydrosulphurie acid, which is abundantly evolved, with the
geparation of sulphur, upon the addition of acids; they pre-
cipitate metallic salphides from the solutions of most of the
metallic salts.

POTASSII TARTRAS.

POTASSIUM SEU EALIUM TARTARICUM,

Tartrate of Potassium. Potassium Tartrate.

Colorless, semi-transparent, irregular, six-sided prisms, with
dihedral summits, or a white, granular powder, slightly deli-
quescent. - When heated in a dry test-tube, potassium tartrate
melts, swells up, and is decomposed with the evolution of em-
pyreuamatic vapors, leaving behind a mixture of carbon and
potassium carbonate, which effervesces with acids, and imparts
a red. color to the flame,

Potassinm tartrate is soluble in a little less than its own
weight of cold, and in half its weight of boiling, water, yield-
ing a neutral solution, of a mild saline taste; it is but sparing-
ly soluble in aleohol ; its aqueous solution is decomposed by
most acids and acidulous salts, forming, if not too dilute, a
white, granular deposit of bitartrate.

For Volumetrie Estimation, see page 58,

Examination :

LPotassivm and Sodivm Tartrate—One drachm of the salt
is shaken with 1} drachm of cold water; a clear and complete
golution must take place, an incomplete solution may indicate
an admixture of Rochelle salts. This may be ascertained by
reducing about one drachm of the potassium tartrate, by igni-
tion in a porcelain crucible, to carbonate, and then testing the
filtered solution of the residue by mixing it with an equal vol-
ume of solution of potassium antimoniate : the occurrence of
a white, erystalline deposit, at once or after several hours’ stand-
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ing, would prove an adulteration with potassinm and sodinum
tartrate.

Biecarbonate, carbonate, and bitartrate, are recognized in the
solution of the salt, the two former by a white precipitate with
calcium chloride in the eold, and by an alkaline reaction upon
turmeric-paper ; the last by an acid reaction upon blue litmus-
paper. :

Sulphate and chloride may be detected in the dilute solu-
tion of the salt, when it is slightly acidulated with diluted ni-
tric acid, and then tested, in separate portions, with argentie
nitrate for ehloride, and with barium nitrate for sulphate.

Metallic impurities are recognized by mixing a concentrated
solution of the salt with two or three times its volume of hy-
drosulphuric acid, and by subsequent acidulation with acetie
acid. Should a white, granular deposit of potassium bitartrate
oceur, the liquid is diluted with boiling water, or is warmed so
as to redissolve the precipitate. Any reaction with the hydro-
sulphuric acid, before or after acidulation, would indicate me-
tallic impurities,

QUINIA.

CHININUM. CHINIUM,
Quinine. Quinia.

A white, granular powder, or small, needle-like crystals,
containing 14.28 per cent. of water of crystallization ; perma-
nent in the air; when heated, quinia fuses at about 196° C., and
upon cooling solidifies into a resin-like mass, yellow, translu-
cent, and friable; at a higher temperature it is wholly dissi-
pated.

Quinia dissolves in about 1,200 parts of cold, and 250 parts
of boiling, water, and in about 2 parts of boiling aleohol, and

in 60 parts of ether;¥ it is also soluble in chloroform, and in
benzol ; its solutions have a bitter taste, and a feeble alkaline

* The solubility of quinia in ether differs aceording to the form of the alkaloid:
it requires about 60 parts when in the erystallized state, but only about half that
quantity when it is amorphous; for instance, when one grain of quinia sulphate
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reaction, and mneutralize acids. Quinia is freely soluble in di-
luted acids; these solutions exhibit an azure-blue fluorescence,
caused by a change of the refrangibility of the invisible chem-
ical rays. Concentrated sulphuric and nitric acids dissolve
quinia without color.

Solutions of quinia and its salts are precipitated by the al-
kaline hydrates, carbonates, and bicarbonates, by calcinm hy-
drate, by tannic and picric acid, by potassium ferrocyanide,
and by potassio-mercuric iodide. The precipitates with cal-
cinm, potassium, sodium, and ammonium hydrates, are redis-
solved by a great excess of the precipitant.

Solutions of quinia and its salts render an emerald-green
golution when dissolved in, or mixed with, chlorine-water, and
afterward with an excess of aqua ammonise ; the green color
passes into purple upon the subsequent addition of potassium
ferrocyanide ; this characteristic reaction is most strikingly
exhibited when, to the solution of quinia in chlorine-water, the
golution of potassium ferrocyanide is first added, and subse-
quently the aqua ammonize.

When a solution of quinia or its salts in acidulated water
is precipitated with ammonium hydrate, and the turbid mix-
ture is then divided into three portions in as many test-tubes,
and these shaken severally with a little ether, ¢hloroform, and
benzol, the precipitate will be dissolved, and the liquids subside
into two clear, colorless strata in each test-tube.

Estimation of the Alkaloids in Cinchona-Barks:

The therapeutical value of the cinchona-barks is due to the
alkaloids contained in the bark, and of which the principal ones
are quinia, quinidia, cinchonia, and einchonidia. The esti-
mation of the commercial value, therefore, depends upon the
determination of the quantity of these alkaloids, and in partie-
ular of the first one,in a known weight of the bark; and, from
among the numerous methods employed for this purpose, the
following ones are simple and expeditious ;

is dissolved in about 16 drops of acidulated water, and subsequently precipitated
with aqua ammoniwe, 10 grains of ether suffice to redissolve the alkaloid ; while at
least 35 grains of ether will be required for solution, when the precipitate is allowed
to stand for 24 hours, and become crystalline, previous to the addition of the ether,
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I. From a large number of pieces of the bark, small frag-
ments are cut and reduced to a fine powder, so as to represent
as nearly as possible the average of the bark to be examined ; 10
drachms of the powder are mixed with an equal bulk of coarse-
ly-powdered quartz or glass, and the mixture introduced into a
comparatively narrow glass pereolator, whose lower end is
drawn into a point, and loosely closed with some cotton ; the
powder is covered with a layer of glass or quartz, and, when
the percolator is placed in a perpendieular position, water, acidu-
lated with about one per cent. of concentrated snlphuric acid, is
introduced until it has penetrated the column and commences
to drop out, then the upper orifice is corked, and the whole
allowed to stand for several hounrs, when the cork is removed,
and the percolation with the acidulated water is econtinued, un-
til a few drops of the menstrunum, received in a test-tube, cease
to have a bitter taste, or to become turbid on addition of aqua
ammonige, When this point is reached, and the bark com-
pletely exhaunsted, the entire lignid is poured into a porcelain
dish, and three drachms of powdered, calcined marble are add-
ed, and the mixture evaporated to dryness on a water-bath,
The dry residue is triturated, and introduced into a flask, and
repentt.dl:,r and cumpleteljr extracted with strong aleohol. The
filtered aleoholic solution is evaporated in a small, tared beaker-
glass at a gentle heat, and, when dry, the beaker is allowed to
stand for several lmurs at a temperature near 80° C.; it is
finally weighed. and, when the tare is subtracted, the difference
answers approximately to the quantity of einclona alkaloids
contained in the 10 drachms of the bark.

When a quantitative determination of the quinia, quinidia,
and cinchonia is desired, the alkaloids contained in the beaker
are exhansted with ether, which dissolves the two former, and
leaves the latter behind. The ethereal solution is then mixed
with a little aleohol, acidulated with hydroehloric acid, and
completely precipitated with platinie chloride; the ensuing
precipitate of quinia- and quinidia-platinic chloride is eol-
lected upon a donble filter, both of the same paper and size, is
washed with aleohol, dned at 80° C., and then weighed ; thﬂ
gecond filter serving as the tare of tha one contammg the pre-
cipitate. The weight of the platinic precipitate is divided by
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2.274, and the quotient gives the quantity of quinia and quin-
idia contained in 10 drachms of the cinchona-bark.

The rezidue remaining undissolved in ether is dissolved in
gome aleohol, one drop of hydrochlorie acid is added, and it is
then eompletely precipitated with platinie ehloride ; the pre-
cipitate of einchonia-platinie chloride is washed upon a dounble
filter with aleohol, is dried at 80° C., and weighed as the pre-
ceding one. The weight is divided by 2.34, the quotient gives
the quantity of the einchonia contained in 10 drachms of the
einchona-bark,

The platinum may be recovered by igniting the precipitates
in an open crucible of platinum or porcelain.

II. The*British Pharmacopeia gives the following process
for the estimation of the quinia in cinchona-barks:

“ Boil 100 grains of the bark, reduced to a fine powder, for
a quarter of an hour in a fluidounce of distilled water, acidu-
lated with 10 drops of hydrochloric acid, and allow it to ma-
cerate for 24 hours. Transfer the whole to a small pereolator,
and, after the fluid has ceased to drop, add at intervals about
an ounce and a half of similarly acidulated water, or until the
fluid which passes through is free from color. Add to the per-
colated fluid, solution of plumbic subacetate, until nearly the
whole of the coloring-matter has been removed, taking care
that the fluid remains acid in reaction. Filter, and wash with
a little distilled water. To the filtrate add about 35 grains of
potassinm hydrate, or as much as will cause the precipitate,
which is at first formed, to be nearly redissolved, and after-
ward 6 flnid-drachms of ether. Then shake briskly, and, hav-
ing removed the ether, repeat the process twice with 3 fluid-
drachms of ether, or until a drop of the ether employed leaves,
on evaporation, scarcely any pereeptible residue. Lastly,
evaporate the mixed ethereal solutions in a capsule. The resi-
dune, which consists of nearly pure quinia, when dry, should
weigh not less than two grains (2 per cent.), and should be
readily soluble in diluted sulphurie acid.”

ITI. Another method * is the following :

!
* This method, suggested by P. Carles, in 1889, differs from similar ones mainly
by the employment of chloroform for exhaustion, instead of ethylic or amylic aleo-
hol, of ether, or of benzol, and by the separation of the quinia sulphate from a solu-
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One thousand grains of a good average sample of the pow-
dered and dried bark are intimately mixed with from 300 to
400 graius of glacked lime, mixed with about 1,750 grains of
water, and the pasty mixture of the bark and lime dried at a
centle heat; the cakes thus formed are reduced to a coarse
powder, and pressed into a small percolator, with stop-cock
and glass stopper ; ehloroform is then gradually poured on the
contents until they are moistened throughout ; stop-cock and
glass stopper being clozed, the whole is allowed to stand for 12
hours, when the bark is eompletely exhausted by sucecessive
glow percolation with ehloroform. About 7,000 grains of chlo-
roform will be required for the exhaustion of the bark, which
may be ascertained by evaporating a few drops of the last per-
colate upon a watch-glass, and by dissolving the residue with
a few drops of chlorine-water and one drop of diluted hydro-
chlorie acid, and by adding the solution to a little aqua am-
monie in a small test-tube.

The bark is exhausted when the oceurrence of a greenish
coloration with this test ceases. When this is the case, the
ehloroform is displaced by water poured upon the percolator,
and, as gsoon as chloroform ceases to drop off, the entire perco-
late is evaporated upon a water-bath, until a dry residue is left.
If desired to save the chloroform, especially when the test is
performed on a larger scale, it may be distilled off in a small
retort with a Liebig cooler, from a water-bath : the distillation
should not, however, be carried on to dryness, but the remain-
der of the fluid is to be evaporated to dryness in a poreelain
capsule. The residue consists of the alkaloids mixed with about
their own weight of resinous and such other matters of the
bark as are soluble in chloroform ; it is treated several times
with so much cold diluted sulphurie acid (1 part concentrated
acid to 10 parts of water) as is required for solution of the alka-
loids ; about 500 to 600 fluid-grains of the diluted acid will be
gufficient. The solution iz passed through a small filter, previ-
ously moistened, and this is washed with a little cold water ; the
colorless filtrate is heated in a flagk to near boiling, and, when

tion of ammonium sulphate, wherein it is said to be insoluble. It has the advantage
of being simple in operation, and of occasioning the least loss, and giving the fullest
yield of quinia, with an almost complete exclusion of ¢inchonia.
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hot, so much aqua ammonie is added as nearly to neutralize
the acid solution. This is then allowed to cool slowly. As
quinia sulphate is insoluble in solution of ammonium sulphate,
all the quinia sulphate will deposit in a erystalline crust, to-
gether, probably, with a part of the quinidia sulphate ; the men-
struum is then poured off into another beaker, and the crystal-
line mass broken and washed with a few drops of cold water,
either in the beaker or upon a tared filter, after which it is
dried at about 80° C.

If the mother-liquor is found to be very acid, it has to be
neutralized with aqua ammonige, and once more allowed to
stand and cool for erystallization ; if this has taken place, the
erystals are collected upon a tared filter, washed with cold
water, and also dried.

The entire yield of dried erystals is then weighed, and the
number of grains, after having added 11 per cent. to make up
for the water of erystallization, contained in quinia sulphate,
and lost on drying, when divided by 10, gives at once the per-
centage of quinia sulphate obtainable from the cinchona-bark.

IV. An adequate and perhaps the most reliable method
for the estimation of the value of commercial cinchona-bark,
designed for the manufacture of Quinise Sulphas, is the prep-
aration of quinia snlphate on a small seale by the process of
the U. 8. Pharmacopceia :

Twelve ounces of the bark, in coarse powder, are thoroughly
mixed with 4 pints of water and half an ounce of hydrochloric
acid of 1.160 speec. grav. ; the mixture is allowed to macerate
for twelve hours, and is then gently boiled in a poreelain cap-
sule for about one hour ; it is then strained through muslin, and
the residue is boiled twice successively, with half of a mixture
consisting of 3 pints of water and 3 drachms of hydrochlorie
acid, and strained ; the powder is finally submitted in the mus-
lin to a gentle pressure, and this is repeated again after it has
been moistened with about 6 ounces of boiling water. The
obtained liguids are mixed in a porcelain eapsule, and heated ;
now, while hot, a mixture of 10 drachms of lime, previously
glacked with 8 ounces of water, is gradually added, with con-
stant stirring with a glass rod, until the sdlution of the lime, and
the corresponding formation of a precipitate of quinia, cease, or



318 MANUAL OF CHEMICAL ANALYSIS.

until the liquid turns turmerie-paper brown. The precipitate is
colleeted upon a filter, and washed with distilled water, until this
ceases to canse a turbidity, when a few drops are allowed to
fall into a solution of argentic nitrate, acidulated with nitrie
acid ; the precipitate is then dried, and, when detached from
the filter, reduced to a fine powder, which is successively ex-
hausted with decreasing quantities of boiling aleohol, separat-
ing the aleohol from the precipitate by decantation, which op-
eration is repeated until the aleohol is no longer rendered bit-
ter. The obtained aleoholic solutions are mixed, and are con-
centrated to a syrupy consistence, either by evaporation or by
distillation ; the remainder is then transferred and rinsed into
a flask, with 12 ounces of boiling water ; it is then heated to
boiling, and so much diluted sulphuric acid is added as just
completely to dissolve the quinia. Then halt an ounce of
common animal charcoal is added, or-so much as to leave the
liguid of a faintly acid reaetion upon blue litmus-paper ; after
a few minutes’ gentle stirring, the mixture is filtered while hot,
and the residue washed on the filter with a little boiling water;
the entire filtrate is then set aside to crystallize, The erystals
are separated from the liquid, which is allowed to drop off as
much as possible, and they are then dried in a poreelain eap-
gule, covered with bibulous paper, at a heat not exceeding 50°
C., taking care to avoid the efflorescence of the dry crystals.
The remaining liquid is evaporated at a boiling heat to nearly
two-thirds of its volume, and is then allowed to erystallize
again. These erystals are separated and dried as before. The
mother-water may be made to yield an additional quantity of
quinia sulphate by precipitating the quinia with aqua am-
moniwe, and treating the precipitated alkaloid as before with
proportionate quantities of distilled water, sulphuric acid, and
animal charcoal.

The entire yield of quinia sulphate, when dry, represents
the available quantity of the salt obtained from 12 ounces of
the bark, which number has to be multiplied by 8.33 in order
to express the percentage value of the ba.'rk in quinia sulphate.
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QUINIZE HYDROCHLORAS,

QUINLE MURIAS. CHININUM SEU CHINIUM HYDROCHLORICUM SEU
HYDROCHLORATUM.

Hydrochlorate of Quinia or Quinine. Quinia Hydrochloride.

White, silky needles, or a erystalline powder; when ex-
posed to heat, the salt fuses, and finally burns away without
residue. Quinia hydrochloride is soluble in about 20 parts of
cold water, in from two to three parts of aleohol, and only
slightly in ether; but it is freely soluble in acidulated water,
and in diluted as well as in concentrated acids, without change
of color; its «solutions are neutral, have a bitter taste, and
yield an emerald-green coloration with chlorine-water, on sub-
sequent addition of an excess of aqua ammoni ; the green be-
comes purple with potassium ferrocyanide ; the aqueous solu-
tion, acidulated with nitric acid, yields a white, curdy precipi-
tate with argentic nitrate, soluble in an excess of ammoninm
hydrate, and a white precipitate with aqua ammonise, which,
however, is dissolved by ether, alcohol, chloroform, or benzol,
when added and agitated with the liquid.

The examination of quinia hydrochloride for quality and
purity is the same as that of quinia sulphate, as described on
pages 321-324,

In reference to the mode of its preparation, its aqueous so-
lation needs, moreover, to be examined for eontamination with
quinia sulphate and with barium chloride, by acidulation with
nitric acid, and subsequent testing in separate portions with
barium nitrate for the former, and with diluted sulphurie aecid
for the latter. KEither of these impurities, of course, excludes
the presence of the other one, without impairing the solubility
of the salt.

In the application of the chemico-microscopic test (page
323), the concentrated aqueous solution of the quinia hydro-
chloride may be added to the solution of potassium sulpho-
eyanide without the addition of acid,
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QUINIZE SULPHAS.

CHININUM SEU CHINIUM SULPHURICUM.
Sulphate of Quinia or Quinine. Quinia Sulphate.

Fine, silky, slightly flexible, snow-white needles, interlaced
among one another, or grouped in small, starlike tufts; the
erystals contain seven molecules of water of crystallization,
five of which (about 11 per cent. by weight) evaporate, with a
glicht efflorescence of the salt, when exposed to a warm and
dry air ; the remaining two molecules separate at about 116°
C., the fusing-point of quinia sulphate, when it still retains
one molecule of water of constitution ; at a stronger heat, the
fused salt assumes a deep red color, and finally, when heated in
the open air, burns slowly and wholly away.

Quinja sulphate is but sparingly sdluble in cold water, one
part requiring 790 parts of cold, and 33 parts of boiling, wa-
ter; it dissolves in 60 parts of aleohol, and is also soluble in
benzol, but only sparingly in ether and in chloroform. Dilute
as well as strong acids will dissolve it freely, forming color-
less, bitter solutions, which, when diluted, exhibit a blue fluo-
rescence.

Solutions of quinia sulphate are precipitated by the alka-
line hydrates, carbonates, and bicarbonates, by lime-water, by
tannic and pieric acids, by potassinm ferrocyanide, and by
potassio-mercuric iodide. The precipitates with calecium hy-
drate and with the alkaline hydrates are soluble in an abun-
dance of the precipitant.

Like all quinia salts, quinia sulphate renders an emerald-
green reaction when dissolved in, or when its solution is mixed
with, chlorine-water, and afterward with an excess of aqua am-
monie ; the green color passes into purple upon the subse-
quent addition of a few drops of solution of potassium ferro-
evanide, which reaction is especially striking when, to the solu-
tion of the quinia sulphate in water, the solution of potassium
ferrocyanide is first added, and snbsequently the aqua ammo-
nie.

One hundred grains of quinia sulphate, dissolved in water
acidulated with hydroehloric acid, yield, upon complete precipi-
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tation with barium chloride, a precipitate of barium sulphate,
which, when collected, washed, and dried upon a filter, and
completely incinerated by ignition, should weigh 26.6 grains.

Examination :

Mineral admiztures are detected by a residue left after ig-
niting a little of the salt upon platinum-foil, or after dissolving
about five grains of the salt in four drachms of boiling aleohol.

Ammoniwm salts are recognized by the odor of ammonia,
and by the formation of white vapors from a glass rod moist-
ened with acetic acid, when held in the orifice of the small
test-tube, wherein a few grains of the quinia sulphate are heated
with strong solution of potassium hydrate.

Chlorides and hydrochlorides may be recognized in the di-
lute solution of the salt in water, acidulated with nitrie acid,
by a white, curdy precipitate with argentic nitrate. -

Stearie acid may be detected in the above-deseribed aleo-
holic solution, by adding an equnal volume of water ; the liguid
becomes turbid, but, on warming it gently, by dipping the test-
tube in hot water, it becomes transparent again; the appear-
ance of an oily layer on the surface would indicate the above
fatty acid.

Salicin, sugar, and mannite, may
be deteeted in the solution of the
preceding test, if free from fatty sub-
stances, by mixing it, in a porcelain
capsule, with about five grains of
barium carbonate, and evaporating
the whole to dryness with constant
gtirring ; the residue is triturated
with a little water, and transferred
upon a moist filter ; the obtained
filtrate is evaporated at a gentle
heat, upon a watch-glass, and must
leave no residue, or only a very
gmall one; if a residue remaing, it
is divided, and placed upon two
watch-glasses, with one drop of wa-
ter upon each, and is again dried up at a gentle heat; then,

upon the one glass, a small drop of coneentrated sulphurie acid
21
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is allowed to fall from a glass rod or from a small pipette (Fig.
83); a red color will be produced if salicin is present, a black
one if sugar ; mannite remains unchanged, and may be de-
tected on the second watch-glass, by a few drops of aleohol,
whieh dissolve the mannite, and leave it behind in small, acicu-
lar erystalz upon spontaneous evaporation.

Since quinia sulphate dissolves without apparent change
in strong sulphurie acid, even when gently warmed, this test
may be directly applied for the detection of admixtures of
sugar, mannite, or fatty acids, which will produce a black
coloration ; a red coloration might be indicative of the pres-
ence of salicin, but, since many other compounds produce a
gimilar reactmn, the f'olluwmg additional test may be em-
ployed for salicin :

Four grains of the quinia sulphate are dissolved, in a test-
tube, in one drachm of water and four drops of coneentrated
hydyochlorie aeid ; the solution is boiled for a few minutes,
when, if salicin be present, a white turbidity caused by the
formation of saliretin will take place.

Cinehonia, Cinchonidia, and Quinidia.—These associate
alkaloids of quinia are distinguished from the latter, and from
each other, by the difference in their solubility in agua ammeo-
nige and in ether, When freshly preeipitated, quinidia requires
for re-selution from 10 to 11 times as much aqna ammoni® as
an equal quantity of quinia; einchonidia from 12 to 13 times as
much ; while cinchonia is not diszolved by a much larger pro-
portion than is required by either of the other alkaloids, and,
though, when mixed, in a very small proportion, with quinia,
it is dissolved at first, it afterward separates on standing.

With regard to their solubility in ether, the alkaloids differ
as follows: Thirty grains of guinia Eulpha.t,e when precipi-
tated with sodium carbonate, yield about 22 grains of alkaloid,
which, if all quinia, would require for solution abont four
fluidounces of ether ; if all quinidia, abont six fluidounces ; if
all einchonidia, about 10 fluidounces; and, if all cinchonia,
about 40 fluidounces of ether.

Hereupon the three following tests are based ;

1. Thirty and two-thirds grains (two grammes) of the quinia
sulphate are mixed and agitated with five fluid-drachms (20
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cubic centimetres) of distilled water, at a temperature below
15° C., and the mixture allowed to stand for half an hour, at a
temperature not exceeding 15° C.; it is then filtered, and 1%
fluid-drachm (five cubic centimetres) of the filtrate are placed
in a long, narrow test-tube, and 1§ fluid-drachm (seven cubie
centimetres) of aqua ammonig added, taking care that the two
fluids do not mix ; the tube is then closed, with the finger or a
cork, and gently reversed, without undue agitation, when the
liquid should, after a while, become clear and transparent.
Otherwise an unusual quantity of the above alkaloids is indi-
cated.

2. Ten grains of the quinia sulphate are agitated, in a
narrow test-tube, with a mixture consisting of one drachm by
weight of pure ether and 10 drops of aqua ammonise, and are
then allowed to rest ; the liquid should, after a while, form two
separate, colorless, and transparent layers, without any white
or erystalline matter floating at the line of contact between the
two strata; such an appearance would also indicate the pres-
ence of the above associate alkaloids of quinia.

3. Ten grains of the quinia sulphate are dissolved, in a
test-tube, in one fluid-drachm of distilled water, and 10 drops
or less of diluted sulphuric acid ; then 2% fluid-drachms of
ether, 3 drops of aleohol, and 40 drops of a solution of potas-
ginm hydrate (1 part to 12 parts of water) are added ; the test-
tube is corked, agitated, and allowed to stand for 12 hours.
When pure, the two fluid strata, and the line of their contact,
will be clear and transparent ; but, if even traces of cinchonia
and cinchonidia are present, they will be seen floating as a
white cloud at the line of separation between the two strata;
when cinchonidia is the only impurity, it will appear at the
line of contact as an bily-like stratum, consisting, when magni-
fied, of minute amorphous particles, while cinchonia appears
erystalline,

Another and ready method of distingnishing the three
prineipal associate alkaloids, in quinia sulphate, is Stoddard’s
chemico-microscopic test: Five grains of the quinia sulphate
are dissolved in two drachms of distilled water, acidulated with
four drops of diluted sulphuric aeid ; of this golution, one small
drop is placed upen the glass slip, and about half a drop of so-
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lution of potassium sulphocyanide is put by its side : both are
then covered with one piece of thin glass, which will cause the
drops to touch. At the line of junction, an immediate preeipi-
tation takes place, and the erystals of the different alkaloids
may be recognized, under the microscope, at a magnifying

A diaum. 400 dinm. A dlam,

Quinia Quinidia Circhonin
Bulphocyanide. Sulphoeyanide. Bulphoeyanide.

power of about 60 diameters. The particles arrange them-
selves into groups, quinia salt forming long, slender needles
(Fig. 84), quinidia, radiate erystalline needles (Iig. 85), and cin-
chonia, comparatively large prisms (Iig. 86).

QUINIZE TANNAS.
CHININUM SEU CHINIUM TANNICUM.
Tannate of Quinia or Quinine. Quinia Tannate.

A yellowish-white, amorphous powder, which, when heated,
becomes brown, fuses, and is wholly dissipated ; it is only spar-
ingly soluble in cold water, requiring 453 parts of it, but dis-
solves in 21 parts of boiling water ; addition of acids increases
the solubility to some extent; it is also soluble in alcohol ; its
aqueons solution has an astringent, bitter taste, and a feebly
acid reaction ; it is precipitated by metallie salts, and becomes
black upon the addition of a few drops of solution of ferric
chloride. When 10 grains of quinia tannate are mixed with
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10 grains of zine oxide and a little water, and the mixture al-
lowed to stand for several hours, in a warm place, then agi-
tated with about two fluid-drachms of alcohol, and after a
while filtered, and the filtrate evaporated to dryness, at a gen-
tle heat, in a beaker-glass, a residue is obtained, which, when
dissolved in a little chlorine-water, forms a solution which ren-
ders the characteristic emerald-green reactions of quinia with
aqua ammonig, passing to purple upon addition of potassium
ferroeyanide.

Examination :

Admixtures of tannic or gallic acid, sugar, mannite, or
dextrin, may be recognized by their ready solubility in cold
water in comparison with that of quinia tannate.

Stareh is detected by a blue color, when one drop of iodin-
ized solution of potassium iodide is added to a little of the
quinia tannate shaken with some boiling water.

QUINIZE VALERIANAS,

CHININUM SEU CHINIUM VALERIANICTIM,
Valerianate of Quinia or Quinine. Quinia Valerianate,

Colorless, rhomboidal plates, of a pearly lustre and a faint
odor of valerianie acid, permanent in the air; they fuse at a
low temperature, and are entirely dissipated at a stronger heat,
emitting white, inflammable vapors,

Quinia valerianate is soluble in six parts of cold, and one
part of boiling, aleohol, in 110 parts of cold, and 40 parts of
boiling, water, but only sparingly in ether; diluted acids dis-
solve it freely, and strong sulphurie acid does so without eolor,
if heat is not applied ; it is also soluble in chlorine-water, form-
ing a solution which renders the emerald-green reaction of
quinia with ammonium hydrate.

Examination :

Stearic acid, sugar, and salicin, are detected by agitating
some of the quinia valerianate with strong sulphuric acid, in a
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test-tube ; a black coloration would indicate one or both of the
two former ; a red one, salicin. In the case of a black reaction, a
special test for salicin has to be made ; a little of the valerian-
ate is agitated with cold water, the filtrate is then evaporated
at a gentle heat, to a small bulk, and this is strongly acidu-
lated with a few drops of concentrated hydrochlorie acid, and
heated ; a white turbidity, taking place after a while, would
indicate salicin. ;

Quinia hydrochloride and sulphate may be detected, in the
filtered aqueous solution of the salt, acidulated with a few drops
of nitrie acid, by testing portions of it with argentic nitrate for
the former, and with barium nitrate for the latter. They will
be indicated by a white precipitate with the respective re-
agent.

Zine Valerianate or Aeetate—The absence of these or any
other mineral salts, not readily volatilizable, may be ascertained
by exposing the salt to a red heat, npon platinum-foil, whereby
the organic matter is completely dissipated, leaving metallic
oxides or carbonates behind, if any be present ; if a residue re-
mains which appears straw-yellow while hot and white when
cold, it may be examined for zine oxide by scraping it off care-
fully, and dissolving it, in a test-tube, in a few drops of diluted
nitric acid ; the solution is then mixed with twice its bulk of
hydrosulphuric acid ; if a precipitate is formed, it is collected
upon a filter, and examined for the first group of metallic ox-
ides by the method described on pages 39 and 41; the filtrate
is over-saturated with ammonium hydrate ; a white precipitate,
goluble in liquor potass@, would confirm the presence of zine
oxide,

QUINOIDINTURM.
CHINOIDINUM.
Quinoidine.
A brittle, resin-like mass, of a deep brown color, a glassy,
eonchoidal fracture, and a peculiar aromatic odor; it be-
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comes soft and tough at a moderate temperature, and melts
like a resin when warmed; it is almost insoluble in water,
and only partly soluble in chloroform and in glycerin, but
freely soluble in diluted acids, in aleohol, and in ether, form-
ing dark brown solutions, of an aromatie, bitter taste and odor;
the aleoholic and ethereal solutions are precipitated by water,
and the acid aqueous solution becomes green when first mixed
with sufficient chlorine-water to decolorize it, and subsequently
with an excess of aqua ammonig.

Examination : X . :

(Fum-fesins.—About 10 grains of the triturated quinoidine
are agitated, in a large test-tube, with half an ounce of water ;
the mixture is then heated to boiling, with constant agitation ;
when cool, the water must be nearly colorless, and remain so
when about 10 grains of dry potassium hydrate are dissolved
in the deeanted water, and the whole heated ; if a brown ecol-
oration takes place, in either of these tests, gum-resins (aloes)
or other soluble admixtures (liquorice, glucose, dextrin, ete.)
are indicated.

fPesins may be detected in the quinoidine remaining undis-
solved in the preceding test, by dissolving it, with the aid of
heat, in about two drachms of diluted sulphuric acid ; a com-
plete or almost complete solution must take place, otherwise
an admixture of resins, insoluble in diluted acids, is indicated.

As a confirmatory test for gum-resins, liguorice, glucose,
ete., a few drops of the obtained solution may be allowed to
fall into aleohol ; they must form a clear solution ; an ensuing
turbidity would establish the presence of such admixtures.

Copper may be sought for, in the sulphuric-acid solution of
the preceding test, by diluting it with twice its volume of wa-
ter, and immersing in it, for several hours, a perfectly clean
and bright iron spatula or the blade of a knife ; if any eopper
- be present, the iron will receive a slight coat of metallic cop-
per.

Mineral admixtures are indicated by a residue upon com-
plete exhaustion of the quinoidine with aleohol, and upon in-
cineration,
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BANTONINUM,

Santonin,

Small, flat, rhombic prisms, transparent, without odor or
color, and of a slightly bitter taste; they fuse at 170° C., and
assume, on cooling, the form of a erystalline mass ; at a strong-
er heat, they volatilize in dense, white, irritating, inflanmable
vapors, which condense unaltered on cooling, forming a white
crystalline sublimate ; at a red heat, with free access of air, they
burn away without residue.

Santonin is permanent in the air, and assumes a straw-yel-
low color, apparently without decomposition, when exposed to
the solar light. When moistened with concentrated sulphurie
acid, in a dry test-tube, it remains unchanged and colorless for
a while (evidence of the absence of salicin, which at once be-
comes scarlet red); the mixture does not assume a bluish color
upon the addition of a little powdered potassinm bichromate
(evidence of the absence of strychnia *), nor is it acted upon by
concentrated nitric acid.

Santonin is almost insoluble in eold as well as in acidulated
water, and also in dilute acids; the filtered liquid has only a
feebly bitter taste, and renders no precipitate with tannic acid,
nor with trinitrophenol (pieric acid), either before or after the
addition of a little solution of sodium acetate (further evidence
of the abgence of salicin, and of cinchonia, and other bitter al-
kaloids). Boiling water dissolves gfyth part of santonin. It is,
however, readily soluble in diluted solutions of the alkaline hy-
drates, and in water containing them, but is reprecipitated by
acids and acidulous salts. Santonin is also soluble in 43 parts
of cold, and 3 parts of boiling, aleohol, in 75 parts of cold, and
9 parts of boiling, ether, in 3 parts of ehloroform (distinction
from cinchonia, which is almost insoluble in chloroform), and

* Bantonin and strychnia have some gimilarity in their.appearance, and this fact
has repeatedly been the canse of incidental mistakes and sad accidents. They may,
however, at once be distinguished, besides their difference in taste, by the solubility
of stryelnie in diluted acids, by its insolubility in ether and in liquor potasse, and
by itg reaction with concentrated sulphurie acid, in which it dissolves without color,
but produces, upon addition of a minute erystal of potassium bichromate, a bluish-
violet tinge, which successively changes to violel, to red, and finally to yellow,
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more or less freely in benzol, and in essential and fatty oils.
The aleoholic solution burns with a pale yellow flamne (evidence
of the absence of an adulteration with boracie acid), and be-
comes transiently carmine-red upon the -addition of concen-
trated solution of potassium hydrate. All the solutions of san-
tonin have a bitter taste and a neutral reaction on test-papers,
although it acts as an acid, forming crystallizable and soluble
salts with the alkalies.

SO0DIT ACETAS.
BODIUM SEU NATRIUM ACETICUM.
Acetate of Sodium. Sodium Acetate.

Large, colorless, transparent, striated oblique - rhombie
prisms, containing three molecules (39.49 per cent.) of water
of erystallization, which gradually evaporate upon exposure to
a dry, warm air, leaving the anhydrous salt as a white powder.
When heated, in a dry test-tube, the erystals undergo aqueous
fusion at 288° C., and, upon continued heating, they give out
their water of crystallization, and are decomposed, with the
evolution of empyreumatie, inflammable fumes, leaving a black
residue of carbon and sodium carbonate, which imparts to the
flame a yellow color, blues meistened red litmus-paper, and
effervesces with acids.

Sodium acetate is soluble in from two to three parts of cold,
and in less than its own weight of boiling, water ; it is also
soluble to some extent in aleohol ; its aqueons solution is neu-
tral or nearly so, has a cooling, saline taste, is not precipitated
when dropped into strong alcohol, nor when mixed with a di-
luted solution of sodium carbonate, or with a eoncentrated so-
Intion of sodium bitartrate ; it assumes a red color upon the
addition of a few drops of solution of a ferrie salt, evolves the
vapor of acetie acid, when warmed with concentrated sulphurie
acid, and that of acetic ether, when heated with a mixture of
aleohol and sulphurie acid.

For Volumetrie Estimation, see page 58,
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Examination :

Sodium chloride and sulphate are detected, in the solution
of sodium acetate, acidulated with a few drops of diluted nitrie
acid, by testing it, in separate portions, with argentic nitrate
and barium nitrate ; a white precipitate with the first reagent
would indicate chloride, and with the second one, sulphate.

Metallic impurities are detected by mixing a conecentrated
solution of the salt with an equal voluome of hydrosulphurie
acid, and by subsequent addition of a little aqua ammonise.

S0DII ARSENIAS.
BODITUM SEU NATRIUM ARSENICUM,
Avrseniate of Sodiwm. Sodium Arseniate.

Colorless, transparent, prismatic erystals, containing 14
molecules (40.38 per cent.) of water of ecrystallization, 10 of
which are slowly given off at common temperatures, and in
dry air, leaving a white powder still containing four molecules
of water; these, however, are driven out at 148° C., when the
galt fuses.

Sodium arseniate dissolves in about three parts of cold wa-
ter, forming an alkaline solution, of a mild, feebly saline taste,
which gives white precipitates with barium and ecalcium salts,
and with magnesinm and zine sulphates, and a brick-red one
with argentie nitrate, all of which are soluble in nitrie acid ; it
suffers no alteration by hydrosulphurie acid, either in its alka-
line solution or when this is acidulated with acids; the latter
mixture, however, becomes turbid upon warmirg, separating
white sulphur first, and yellow arsenie disulphide afterward.
Fused upon charcoal, before the blow-pipe, sodinm arseniate
gives the garlie-like odor of arsenie, and imparts a yellow color
to the flame ; heated, in a narrow tube, with a little potassium
cyanide, it forms a metallic mirror,
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SODII BIBORAS.

BORAX., SODIUM ESEU NATRIUM BIBORICUM.
Biborate of Sodium. DBoraz. Sodium Biborate.

Colorless, transparent, hard, six-sided prisms, containing 10
molecules (30.82 per cent.) of water of crystallization, ordi-
narily permanent, but slightly efflorescent in dry and warm
air; when heated, they undergo aqueous fusion, give off the
water, swell up, and form a white porous mass, which fuses at
a red heat into a glass, which is a powerful solvent for the me-
tallic oxides, forming colored fluxes. When powdered borax is
mixed in a poreelain capsule with diluted sulphurie acid and
subsequently with aleohol, and the mixture ignited, the aleohol
burns with a greenish flame.

Sodium biborate is soluble in 12 to 15 parts of cold, and
two parts of boiling, water, and, with the aid of heat, in its
own weight of glyeerin, but insoluble in aleohol ; its aqueous
solution has an alkaline, sweetish taste, and an alkaline reac-
tion upon litmus and especially upon turmeric paper; it forms
precipitates of insoluble or sparingly soluble borates with the
solutions of most earthy and metallic salts, and aets upon salts
of gold, silver, mercury, and others, almost like potassium hy-
drate, precipitating their hydrates.

‘When added to mucilage of gum-arabic or Ieeland-moss,
or to other similar vegetable mucilages, solution of sodium
biborate thickens them considerably, unless they contain an ad-
dition of grape or cane sugar.

For Volumetrie Estimation, see page 58,

Examination :

One drachm of the powdered borax, when dissolved in two

ounces of warm water, should yield a complete and clear solu-
tion, remaining so after cooling ; this solution may serve for
the following tests :

Sodium carbonate is indicated by effervescence, or the rise
of gas-bubbles, when a portion of the solution is added to con-
centrated hydrochlorie acid.

Alwm is indicated by a white precipitate with solution of
godium carbonate.
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Chloride and sulphate may be detected in the solution, after
dilution with three times its volume of water and acidulation
with diluted nitrie acid, by the formation of white precipitates
when tested, in separate portions, with argentic nitrate for chlo-
ride, and with barium nitrate for sulphate.

Phosphate may be detected by a white granular precipitate,
when the solution is mixed with nearly an equal volume of so-
Intion of ammoniated magnesium sulphate.

In order to ascertain the absence of arsenie acids, which
would render the same reaction, the precipitate may be col-
lected, washed, and dried, and then tested by heating a portion
of it, mixed with a little exsiccated sodium carbonate, upon
charcoal, and another portion, with a little potassinm cyanide,
in a narrow g]aas tube ; a garlic-like odor in the first test, and
a metallie mirror in the second, would indicate an mcldenta.l
m}ntmmnatmn with an arsenite or arsenate,

Metallie impurities are detected by mixing the solution of
the salt with an equal volume of hydrosulphuric acid, and by
subsequent acidulation with diluted hydrochlorie acid.

SODII BICARBONAS.
BODIUM SEU NATRIUM BICARBONICUM.
Bicarbonate of Sodium. Sedium Dicarbonate.

White, opaque masses, made up of aggregations of small,
oblique, four-sided plates or irregular scales, of a white appear-
ance, in consequence of a slight efflorescence of the surfaces of
the crystals, or a snow-white powder. The salt contains two
molecules (10.65 per cent.) of water of erystallization, and is
permanent in the air. Exposed to a strong heat, sodium bi-
carbonate loses the water of crystallization and one molecule
of carbonicacid, amounting together to 36.8 per cent. by weight,
and anhydrous sodium carbonate remains behind.

Sodium biearbonate is soluble in 13 to 14 parts of water at

15.5° C., and in 10 parts at 24° C., forming a solution of a mild,
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alkaline taste and reaction; when heated, effervescence takes
place, and at the boiling-point of the solution tlie salt is con-
verted into sodium earbonate and sesquicarbonate. Solution
of sodium bicarbonate affords no precipitate upon the admix-
ture of a concentrated solution of sodium bitartrate or of tar-
tarie acid.

One drachm of crystallized sodium bicarbonate saturates
49.98 grains of citric acid, and 53.55 grains of tartaric acid,

For Volumetrie Estimation, see page 58,

Examination :

Sodiwm mono-carbonate may be recognized in the solution
of the salt by a white precipitate, when tested with magnesium
sulphate.

A confirmatory test is to mix a solution of 4} grains (0.3
gramme) of mercuric chloride in 1} drachm of water, with a
golution of half a drachm (2.0 grammes) of the sodinm biecar-
bonate in 1 ounce of cold water, and to allow the mixture to
stand for about three minutes, when only a slight white tur-
bidity should have occurred ; a reddish-brown deposit would
confirm the presence of mono-carbonate.

Sodium chloride and sulphate arve detected in the solution
of the salt, when over-saturated with diluted nitric acid, by
testing it in separate portions, with argentic nitrate for chlo-
ride, and with barium nitrate for sulphate. If a precipitate is
formed with the argentic nitrate, which gradually turns gray
or grayish black, the presence of sodium Ayposulphite is also in-
dicated.

Metals.—Abont ten grains of the powdered sodium bicar-
bonate are dizzolved in about one ounce of hvdrosnlphuric acid,
and, when solution has taken place, this is over-saturated with
diluted nitric acid; a dark turbidity, oceurring either before
or after acidulation, would indicate metallic impurities ; these,
if considerable in amount, may be obtained as a precipitate
from a larger quantity of the salt, and the nature of the metals
determined by the methods described on pages 41 and 42.
The occurrence of a slight white turbidity, upon the addition
of the acid, would be due to the presence of traces of sodinm

hyposulphite.
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S0DII CARBONAS.

BODIUM SEU NATRIUM CARBONICUM,.
Carbonate of Sodium. Sodium Carbonate.

Large, colorless, transparent, oblique-rhombic prisms, con-
taining 10 molecules (62.85 per cent.) of water of crystalliza-
tion ; they effloresce in dry air, lose their water, and erumble
to a white powder; when exposed to heat, they undergo aque-
ous fusion, and, after the evaporation of the water, the anhy-
drous salt fuses at a red heat without undergoing further
change,

Crystallized sodium carbonate dissolves in two parts of eold,
and in less than half its weight of boiling, water ; or in other
words, 100 parts of water dissolve, at 14° C., 60.4 parts, at 36°
C., 833 parts, and at 104° C. (the boiling-point of the saturated
golution), 445 parts, of erystallized sodinm carbonate.® The
galt is insoluble in aleohol. Its aqueous solution has a strong
alkaline taste and reaction; dropped into solution of tartaric
acid, it produces no precipitation ; it effervesces with acids and
acidulous salts, and decomposes the goluble salts of the earthy
and heavy metals, forming, with most of them, insoluble or
gparingly soluble carbonates or hydrates. !

One drachm of erystallized sodium carbonates saturates
29.24 grains of citrie, and 81.47 grains of tartarie, acid.

For Volumetric Estimation, see page 58.

Examination :

Sodivum Chloride, Sulphate, and Hyposulphite.—A solution
of the sodinm ecarbonate is over-saturated with diluted nitric
acid, and is subsequently tested in separate pertions, with
barium nitrate for sulphate, and with argentic nitrate for chlo-
ride ; if the latter reagent canses a white precipitate which
goon turns more or less gray or grayish black, it would also in-
dicate the presence of sodium hyposulphite.

* Sodium carbonate, with ten molecules of water of crystallization, is altered in
its zolution, at near the boiling-point, into a salt with only one molecule of water of
erystallization, which is less soluble, and gives rise to the anomaly in the solubility
of sodium ecarbonate. A gimilar instance is met with in sodium sulphate and sev-
eral other salts,

s
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Awrsenic.—About one ounce of the erystallized salt is dis-
golved in 4 ounces of water, the solution is slightly over-satu-
rated with concentrated hydrochloric acid, is filtered, and then
is warmed to about 60 to T0° C.; while still warm, hydrosul-
phuric-acid gas is allowed to pass into the solution until it is
nearly cooled, the flask is then corked, and allowed to stand
for 12 hours, when a floceulent yellow precipitate would indi-
cate the presence of arseniate.

As a confirmatory test, about 10 graing of the powdered
salt are dissolved in half a fluidounce of concentrated hydro-
chlorie acid, and then 20 drops of concentrated solution of
stannous chloride and subsequently abount one fluid-drachm of
coneentrated sulphuric acid are added, and the whole, it neces-
gary, is heated nearly to boiling. The formation of a brown
turbidity would verify the presence of arsenie.

S0DII CHLORIDURL.

SODIUM SEU NATRIUM CHLORATUM.
Chioride of Sodium. Commeon Salt. Sodium Chloride.

Anhydrous, colorless, transparent, cubical crystals, often
eslomerated into hollow, quadrangular pyramids, or a white,
granular powder, having a spee. grav. of 2.15; permanent in
the air, but slightly deliquescent when containing traces of
magnesium and caleium chlorides. When exposed to heat,
gsodium chloride decrepitates, from the presence of interstitial
moisture, melts at a red héat, and volatilizes with partial de-
composition at a high temperature. It imparts a yellow color
to the flame, and evolves vapors of hydrochloric acid, when
* heated with strong sulphurie acid.

Sodium chloride is almost equally soluble in water at all
temperatures : 100 parts of water dissolve at 0° O, 35.52 parts,
at 14° C. 35.87 parts, at 25° C. 86.13 parts, at 40° C. 36.64
parts, at 80° C. 38.22 parts, at 100° C. 39.61 parts, and at 110°
C., the boiling-point of the saturated solution, 40.35 parts, of
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the salt; it is also soluble in glycerin, but not perceptibly solu-
ble in absolute aleohol, in ether, or in chloroform, but its
solubility in aleohol inereases with the quantity of water con-
tained therein. Its aqueous solution is neutral, and remains
colorless upon the addition of chlorine-water (distinetion from
the alkaline bromides) ; it forms white precipitates with the so-
lutions of those metallic salts whose chlorides are quite or al-
most insoluble in water—for instanee, with the salts of silver,
bismuth, and lead, and with the subsalts of merecury.

Examination :

Magnesivm and ealcium chlorides are detected in the solu-
tion of sodium chloride by a white turbidity taking place upon
the addition of a diluted solution of sodium earbonate. They
may be distinguished by completely precipitating a warm di-
lute solution of sodium chloride, after the addition of a few
drops of aqua ammonige, with ammoniam oxalate ; if this canses
a precipitate, it eliminates only the calcium without aeting
upon the magnesium salt; after a while the liqnid is passed
through a filter, and the filtrate tested, with a few drops of so-
dinm phosphate, for magnesium salts, which, when present,
will give rise to the formation of a white precipitate, soluble
upon the addition of acetic acid.

Alkaline and earthy sulphates are recognized in the dilute
solution, acidulated with hydrochloric acid, by a white precipi-
tate with barium chloride.

Metallic impurities may be detected by the ocenrrence of a
dark coloration or precipitate, when the solution of the salt is
mixed with an equal volume of hydrosulphurie acid, and sub-
sequently over-saturated with aqua ammoniz.

lodides and Bromides.—A glass tube of about 20 inches in
length, and one-half' to three-fourths of an inch wide, which is
drawn out at its lower end into a narrow aperture, is filled to

about 16 inches with the powdered salt, and this percolated .

with abont 4 ounces of aleohol, of a spee. grav. between 0.834
and 0.864, and the obtained percolate evaporated to dryness at
a gentle heat. The residue thus obtained is dissolved in a
little water, the solution slightly acidulated with diluted sul-
phurie acid, and a little mucilage of starch is first added, and
subsequently a little chlorine.water, drop by drop, and with

P
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gentle stirring with a glass rod. The presence of even minute
traces of iodine will cause a bluish coloration of the fluid;
when iodine alone is present, the blue eolor will gradually be-
come purple, and decrease, until it finally disappears ; but, when
bromine is also present, the blue eolor will not turn purple, but
brownish, then orange, and finally yellow.

Nitrate—To a little strong sulphuric acid is added part of
a drop of sulphuric-acid solution of indigo, so as to communi-
cate to the acid a bluish tint. An equal volume of concen-
trated solution of the salt is then added, keeping the mixture
¢ool ; if nitrate be present, the blue tint will disappear.

A confirmatory and still more
sengifive test is to dip a bright
zine rod into a test-tube, or to
suspend it in a small beaker
(Fig. 87) containing a little di-
luted sulphuric-acid mueilage of
starch, to which one drop of solu-
tion of pure potassinm iodide, and
subsequently twice the bulk of the liquid of a solution of the
salt, has been added ; if nitrate be present, a bluish coloration
of the liquid will issue from the zine.

Moisture—When the quantity of water in sodium chloride
has to be estimated, 10 seruples of the salt are weighed into a
tared, dry beaker, or poreelain dish; this is eovered with bibu-
lous paper, and allowed tp stand in a warm, dry place, at near-
ly 100° C., for several d¥8&For until no more loss of weight
takes place ; the whole is then weighed, and the loss of weight,
multiplied by 10, indicates the percentage of moisture con-
tained in the salt,

S0DITI HYDRAS.
SODA. SODIUM SEU NATRIUM HYDRICUM. NATRIUM CAUSTICUM.
Soda.  Sedium Hydrate.

Hard, white, fusible masses, in flat, tabular fragments or

sticks, of a fibrous fracture, or a coarse, white powder; very
22
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deliquescent, but solidifying again after a time, in consequence
of the absorption of carbonic-acid gas, and the formation of
sodium carbonate. Heated upon the looped end of a platinum
wire, it imparts a yellow color to the flame.

Sodium hydrate is very soluble in water, with the evolu-
tion of heat; it is also freely soluble in aleohol ; its solutions
are highly alkaline and ecaustie, and act destructively upon ani-
mal tissues. Dropped into a diluted solution of plumbic ace-
tate, it causes a white turbidity, which disappears again upon
continued addition of the caustic solution, without leaving a
black residue (evidence of the absence of sodium sulphide).
‘When the concentrated aqueous solution is dropped into strong
alcohol, no precipitate should take place, as its appearance
would indicate the presence of sodium carbonate, sulphate,
chloride, or other salts, less soluble in aleohol.

Sodium hydrate may readily be distingunished from potas-
sinm hydrate, by dropping concentrated solutions of the salts
into solution of tartarie acid, taking care that the acidity of the
solution remains prevalent ; sodium hydrate will yield no pre-
cipitate unless containing potassinum hydrate to a considerable
extent, while potassium hydrate forms a white, granular pre-
cipitate.

For Volumetric Estimation, see page 58,

Examination !

Sodiwm carbonate may be detected in the hydrate by effer-
vescence, or by the formation of gas-bubbles, when a small piece
of the hydrate is thrown into acetic acid, and by the occurrence
of a white turbidity upon the admixture of an equal volume
of lime-water with the aqueous solution of the salt.

Chloride and sulphate are detected in the diluted solution,
when over-saturated with diluted nitrie acid, and tested in sep-
arate portions, with argentic nitrate for the former, and with
barium nitrate for the latter,

Silicie acid and aluminiuwm salts may be detected by over-
saturating the dilute solution of sodinm hydrate with an excess
of diluted nitrie acid, and snbsequently evaporating to dryness;
the residue is dissolved in warm water, and should be wholly
goluble ; an insoluble residue would indicate silicic acid ; the
golution is filtered, and the filtrate tested with aqua ammonis;

F
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zation ; permanent at ordinary temperatures, but efflorescent in
dry and warm air; when exposed to heat, the erystals undergo
aqueouns fusion, and then dry up again into a white mass, which,
when the heat is increased, are decomposed, with the evolution
of vapors of sulphurous acid and sulphur, which take fire, and
burn away, leaving behind a residue of neutral sodium sulphate,
containing a little sulphide.

Sodium hyposulphite is soluble in 1} part of cold water, but
insoluble in aleohol ; its solution has a cooling and afterward
a bitter taste, and a feebly alkaline reaction ; on exposure to
the air, it is gradually decomposed, the hyposulphite being
converted into sulphur and sodium sulphite, which latter salt,
on the exposure of the solution to the air, is further decomposed
into sulphur and sodium sulphate ; when dropped into diluted
hydrochlorie, nitrie, or snlphuric acid, solution of sodium hypo-
sulphite gradnally becomes turbid, sulphur being precipitated,

“and sulphurous acid disengaged.

With solution of barium ehloride, a coneentrated solution of
sodinm hyposulphite forms a white precipitate, which dissolves,
however, upon sufficient dilution with water (evidence of the

“absence of sodinm sulphate) ; when dropped into dilute solu-
tion of argentic nitrate, a white precipitate is formed, which
goon turns yellow, and finally black ; when, however, on the
other hand, the argentic solution is dropped into the solu-
tion of sodium hyposulphite, the ensuing white precipitate of
argentic hyposulphité is redissolved upon agitation, and the
solution remains clear as long as sodium hyposulphite is in
eXCess,

When iodine, either alone or dissolved in alcohol, is added
to solution of sodium hyposulphite, it is immediately decolor-
ized, sodium iodide and tetrathionate being formed ; this pro-
cess takes place in the proportion, approximately, of one part
(127) of iodine to two parts (248) of crystallized sodium hypo-
gulphite ; a solution in these proportions dissolves iodine read-
ily, with a brown color, but it is decolorized again upon the
restoration of those proportions by the addition of sodinm
hyposulphite.

Solution of sodium hyposulphite is a solvent for several oth-
erwise insoluble compounds, as argentic oxide, argentic iodide,

s .
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and a vermilion-red one with mercuric chloride, soluble in ex-
cess of either reagent,

Examination : :

Impurities and admiztures, less soluble in aleohol, are in-
dicated by a white turbidity or granular depuosit, when a satu-
rated aqueous solution of the salt is dropped into an excess of
alcohol fortius.

Potassium salts are indicated by a white, erystalline pre-
cipitate in the eoncentrated aqueous solution, when added to a
strong solution of sodium bitartrate,

Chloride and bromide may be detected by eompletely pre-
cipitating a warm aqueous solution of the salt, acidulated with
a few drops of nitric acid, with argentic nitrate; the precipi-
tate is separated from the menstruum, as much as practicable,
by decantation, is washed, and then agitated with a little dilute
aqua ammonige ; the liquid is then filtered, and the filtrate over-
saturated with nitric acid ; an opaleseence of the liguid will take
place; a precipitate would indicate chloride or bromide. If a
precipitate be tormed, it may be colleeted upon a filter, washed,

and subsequently removed into a test-tube, by piercing the filter,
and rinsing the precipitate into the tube by means of a wash-
ing-bottle ; after subsiding, the supernatant water is drawn off,
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a sharp, cooling, saline taste, and is not acted upon, when di-
luted, by reagents.

Its coneentrated solution may readily be distingunished from
that of potassium nitrate by not being acted upon by a solu-
tion of sodium bitartrate, which gives a white, granulu.r pre:
cipitate with potassinm nitrate.

Examination :

Salts of the earthy owides are detected in the solution of
sodium nitrate, by a white turbidity, upon the addition of solu-
tion of sodinum carbonate.

Chlorides and sulphates are detected in the diluted solu-
tion, after acidulation with diluted nitrie acid, by white precipi-
tates when tested, in separate portions, with argentic nitrate
for ehloride, and with barium nitrate for sulphate.

Metals are detected by a dark coloration or precipitate,
when the coneentrated solution of the salt is mixed with an
equal volume of hydrosulphurie acid,

Sodium fodide and lodate.—About two drachms of the galt
are dissolved in one ounce of water, and the solution is equally
divided into two test-tubes, to one of which a little sulphurie-
acid mucilage of starch is added ; an ensuing blue coloration
would indieate either sodium iodide and iodate or sodium io-
dide and nitrite. When no blue reaction takes place, to the
second part of the solution is also added a little sulphuric-acid
mugilage of starch, and itis divided into two portions, and tested
geverally with one drop of solution of potassium nitrite, in the
one, and in the other by adding, drop by drop, a little hydro-
sulphurie acid. An ensuing blue reaction, in the first instanee,
would indicate the presence of godium iodide; a reddish, pur-
ple, or violet eoleration, in the second one, sodinm zodate.

Another test for iodide and iodate is to add, to a concen-
trated aqueous solution of the sodium nitrate, some chlorine-
water, and to agitate the mixture afterward with carbon bisul-
phide ; the latter, when it has subsided, is separated by means
of a pipette, and agitated with a little powdered zine and a few
drops of diluted sulphurie acid ; a purple coloration of the car-
bon bisulphide, either at onee or upon the latter treatment,
would confirm the presence of iodine compounds.

hh- I e W S S EE T I S —
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S0DII PHOSFHAS.

E0DIUM EEU NATRIUM FPHOSPHORICUM.
Phosphate of Sodium. Tri-basic Sedium Phosphate.

Colorless, transparent, oblique-rhombic prisms, terminated
by four converging planes, containing 24 molecules (60.10 per
cent.) of water of crystallization ; they are readily efflorescent,
losing, when exposed to the air at common temperatures, 10 mo-
lecules (22.25 per cent.) of water, and becoming opaque ; when
heated to near 100° C., the rest of the water of erystallization
evaporates. When exposed to a strong heat, sodium phosphate
first undergoes aqueous fusion, and afterward melts at a red
heat into a limpid glass of sodinm pyrophosphate, which be-
comes opaque on cooling.

Sodium phosphate dissolves in 6 parts of cold, and in 2
parts of boiling, water, but is insoluble in aleohol. Its solution
has a cooling, saline taste, a faintly alkaline reaction, affords no
effervescence npon addition of an acid, and gives, with solution
of completely nentral (fused) argentic nitrate, a bright-yellow
precipitate, soluble in both ammonium hydrate and nitrie acid ;
the ammmoniacal solution remains unchanged, when the test-
tube, wherein it is contained, is immersed in boiling water (dis-
- tinetion from the similar argentie arsenite, whose ammoniacal
golution deposits metallie silver upon the walls of the test-tube
upon warming). With solution of ammoniated magnesium
gulphate, sodinm phosphate gives a white precipitate, insoluble
in an excess of the galt as well as of the reagent.

Examination :

Sodiuwm carbonate is detected by effervescence, upon the
addition of hydrochlorie acid to the conecentrated solution of
the salt.

Sulphates and elhlorides are detected in the diluted solution,
strongly acidulated with nitric acid, when tested in separate
portions, with barium nitrate for sulphate, and with argentie
nitrate for chloride,

Metallic Tmpurities.—About half an ounce of the salt is
dissolved in one ounce of boiling water, and the solution added
to about 3 ounces of hydrosulphuric acid in a flask ; about one
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drachm of diluted hydrochloric acid is added, and the flask
corked and allowed to stand in a warm place for about 12
hours, A yellow precipitate would indicate arsenic, a dark
one metallic impurities.

As a confirmatory test, or if the presence of other metals
requires a special test for arsenie, 20 grains of the sodium phos-
phate are dissolved in about one drachm of boiling water in a
wide test-tube ; half a fluidounce of pure, concentrated hydro-
chloric acid is then added, and a strip or roll of bright copper-
foil completely immersed in the fluid ; the tube is then dipped
into boiling water, and allowed to stand therein for half an
hour. The copper must remain bright; a grayish or grayish-
black coating of the copper would be evidence of the presence
of arsenie.

S0DII FPYROPHOSPHAS.

SODIUM SEU NATRIUM PYROPHOSPHORICUM.
LPyrophosphate of Sodium. Sodium Pyro- or Tetraphosphate.

Colorless, transparent, brilliant, rhomboidal plates, or a
white grannlar powder, containing ten molecules of water of
erystallization, permanent in the air; when exposed to heat,
the salt gives off its water of crystallization, fuses, and, on cool-
ing, concretes to a erystalline gemi-transparent mass,

Sodium pyrophosphate dissolves in ten parts of cold water,
forming a slightly alkaline solution, which renders a white pre-
cipitate and -a neutral menstrnum with argentie nitrate, and a
white granular precipitate with ammoniated magnesium sul-
phate, insoluble in an excess of either the reagent or the salt,
When sclution of sodium pyrophosphate is boiled for some time,
the salt returns to the state of the tri-basic phosphate, and re-
gains the properties, and renders the reactions, of tri-basic
godium phosphate (page 345).

Examination :

Carbonate is detected in the solution of the salt, by effer-
vescence upon the addition of a little concentrated nitric acid.
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of water, tested with blue and with red litmus-paper, must not
change the color of either.

Chloride may be detected in the diluted solution, acidu-
lated with nitrie acid, by a white turbidity or precipitate with
argentic nitrate,

Ammonium sulphate may be recognized by the odor as well
as by the rise ot white vapors, when a little of the triturated
galt is heated in a strong solution of potassium hydrate and a
glass rod, moistened with acetic acid, is held in the orifice of
the test-tube.

Magnesium and calcium salts are detected in the solution
by a white precipitate with sodinm ecarbonate ; a reddish or
brownish appearance of the precipitate would indicate metallic
impurities (iron and manganese); the presence of manganese
salts may be confirmed by a brown precipitate upon the addi-
tion of solution of chlorinated lime to the solution of the sodium
sulphate, that of ¢ron by a blue turbidity, when the solution of
the galt is acidulated with hydrochlorie acid and tested with
potassium ferrocyanide.

Metals may further be detected in the diluted solution by
introducing ammoninm sulphydrate, and allowing the mixture
to stand for a few hours ; a white turbidity would indicate zine,
and a brownish-black one, copper ; a greenish-black one would
confirm the presence of iren, and a pale-reddish one, that of
manganeése,

It a test for arsenie is required, about 30 grains of the crys-
tallized godium sulphate are diszolved in one drachm of warm
water in a wide test-tube ; half’ a fluidounce of concentrated
hydrochlorie acid iz added, and a strip or roll of bright copper-
- foil completely immersed in the flnid ; the tube is then dipped
into boiling water and allowed to stand in the water for half an
hour. The eopper must remain bright; a grayish-black coat-
ing would indicate arsenie.

Sulphite and Ayposulphite may be detected in a solution of
one part of the salt in three parts of' water, by mixing it with
one-third of its volume of concentrated hydrochlorie aecid, and
heating it gently with a few grains of granular zinc; the pres-
ence of either of the above salts will give rise to the formation
of hydrosulphurie acid, which may be recognized by placing a
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S0DII SULPHIS,

SODIUM SEU NATRIUM SULPHUROSUM,
Sulphite of Sodium. Sodium Sulphite.

Colorless, opaque, prismatic ecrystals, containing seven
molecules (50 per cent.) of water of crystallization ; on expos-
ure to the air they effloresce somewhat, and the salt is gradu-
ally converted into sulphate, emitting a feeble odor of sulphur-
ous acid. This liability to decomposition is retarded, and the
salt made more permanent, by exsiceating it at a gentle heat,
when it undergoes aqueous fusion, loses its water of erystalliza-
tion, and becomes white. It is thiz form in whieh sodium sul-
phite is now frequently met with. When this salt is exposed
to a strong red heat, it fuses to a dirty vellowish mass, consist-
ing of sodium sulphate and sulphide, which may be separated
by extracting the cold residue with strong aleohol, which dis-
solves the sulphide, but not the sulphate.

Crystallized sodium sulphite is soluble in 4 parts of eold,
and in less than its own weight of boiling, water, but only
aparingly in aleohol ; its aqueous solution has a feeble alkaline
reaction, and becomes tarbid upon heating, but limpid again
on cooling ; on exposure of the solution to the air, the sulphite
is gradually converted into sulphate with the separation of sul-
phur, as it is also by treatment with oxidizing agents, such as
chlorine, hypochlorous acid, nitrous acid, ete. When acidu-
lated, solution of sodium sulphite acts as a powerful rednecing
agent ; it emits sulphnrous acid upon the addition of strong
acids, slowly when cold, freely on warming, and with the sep-
aration of sulphur; when this test is performed with hydro-
chlorie or sulphurie acid, and with the addition of a little zine,
hydrosulphuriec acid is evolved. With barium chloride or ni-
trate, solution of sodinm sulphite forms white precipitates, sol-
uble in diluted hydrochlorie acid.

Examination :

Sodiwm sulphate may be detected in the diluted solution of
the ealt, by precipitating it with barium chloride, and by de-
cantation of the supernatant menstrunm after subsiding ; the
precipitate is once or twice washed with a little cold water, and
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then treated with diluted hydrochloric acid, wherein it should
be wholly soluble ; an insoluble residue will indicate the pres-
ence of sulphate.

SPIRITUS JETHERIS NITROSIL.

SPIRITUS NITROSO-ETHEREUS. SPIRITUS NITRI DULCIS,

Siocet Spirit of Nitre. Spirit of Nitrous Ether. Alecoholic Solution of
Ethyl Nitrite.

A colorless, or pale-yellow, volatile liquid, of a fragrant,
ethereal odor, and sharp, aromatic, sweetish taste; its spec.
grav, is 0.837 U. 8. Pharm., 0.845 Brit. Pharm., and 0.840-
0.850 Pharm. Germ., and it should contain between 4 and 5
per cent. of ethyl nitrite. It is inflammable, reddens blue lit-
mus-paper not at all or only faintly, and assumes a dark eolor
upon the addition of afew drops of a solution of ferrous chloride.

Spirit of nitrous ether is miscible with water, aleohol, ¢hlo-
roform, ether, carbon bisulphide, benzol, and essential and fatty
oils. A portion of the spirit, in a test-tube half filled with it,
plunged into water heated to 63° C., and held there until it has
acquired that temperature, will boil distinetly on the addition
of a few small pieces of glass.

Examination:

Aldehyde is indicated by a brown coloration of the spirit
when agitated in a test-tube with a few fragments of fused po-
tassium hydrate.

Acids.—Spirit of nitrous ether containing so much of free
acid as to have a perceptible sour taste and an acid reaction
upon blue litmus-paper, and to cause the rise of gas-bubbles
from a few crystals of potassinm bicarbonate when dropped
into it, cannot be considered admissible for medicinal use.

Fithyl ehloride may be detected by burning away a small’
quantity of the spirit upon a little water in a porcelain capsule,
and by subsequently testing the water, after acidulation with a
few drops of nitrie acid, with a few drops of solution of argen-
tic nitrate ; the occurrence of a white turbidity would indicate
the presence of ethyl chloride,
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Methylic Alcokol.—About one ounce of the spirit is shaken
with 30 to 40 grains of anhydrous (exsiccated) potassium ear-
bonate ; after subsiding, the supernatant spirit is decanted ;

about half’ a fluidounce of this dehydrated spirit is introduced
into a small flask, or a test-tube of a proper size (Fig. 90), 24

Fra, .

drachms of anhydrous ealeium chloride in powder are added,
and, after thoroughly mixing, the flask is conneeted with a con-
denser, and is then placed in a water-bath for distillation ; this
distillation is continued until one and a half fluid-drachm of
distillate have been obtained. The test-tube is then removed
from the water-bath, and, when cool, one drachm of water is
added, and the distillation once more resumed until a little
more than half a fluid drachm of distillate is obtained. The
latter distillate is mixed with half an ounce of water, wherein
30 grains of potassium bichromate and 30 drops of concentrated
sulphurie acid have been dissolved. After having allowed the
mixture to stand for a quarter of an hour, it also is submitted to
distillation, until half an ounce of distillate is obtained ; to this
30 grains of erystallized sodium carbonate are added, in a por-
celain capsule, and the whole evaporated to half its bulk; it is
then elightly over-saturated with acetic acid, filtered into a test- -
tube, and a solution of one grain of argentic nitrate in half a
drachm of water acidulated with two drops of diluted acetic
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acid added, and the whole gently boiled for about two min-
utes. If the spirit is free from methylic aleohol, the solution
darkens, and often assumes transiently a purplish tinge, but
continues quite transparent, and the test-tube, after being rinsed
out and filled with water, appears clean. Bat, if the spirit con-
tains even traces of methylic aleohol, the liquid becomes at first
brown, then almost black and opaque, and a film of silver is de-
posited on the tube, which appears brown by transmitted light.
When only 3 to 4 per cent. of methylic aleohol are present,
the film is sufficiently thick to form a brilliant metallie mirror.

Estimation of the Quantity of Ethyl Nitrite—One hun-
dred grains of the spirit of ni-
trous ether are macerated in a
little corked flask for 12 hours,
with occasional agitation, with
12 to 15 grains of fused potas-
sium hydrate ; the ethereal
odor will then have disappear-
ed, and the liquid is poured
into a beaker, diluted with
an equal bulk of water, and
left in a warm place until the
odor of alechol has also disap-
peared. The remaining so-
Intion is then slightly acidu-
lated with diluted eunlphurie
acid, and tested by deliver-
ing into it test solution of
potassium permanganate, con-
taining a certain and known
quantity of the permanganate
in each centimetre, or volume-
unit, drop by drop, and with
constant stirring, until the col-
or of the permanbanate ceases
to be discharged (Fig. 91).
The number of grains and
parts of grains of potassium permanganate required for the
test is readily calculated from the volume of the solution

23
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used ; and this number, multiplied by 1.18, indicates at onee
the percentage of ethyl nitrite contained in the spirit,

STRYCHNIA.

STRYCHNINUM. STRYCHNIUM.
Stryehnia,  Strychnine,

Small, brilliant, octahedral erystals, colorless and trans-
parent, or a white, erystalline powder, permanent in the air.
Heated upon platinum-foil, stryehnia melts, and spreads over
the foil like melted resin ; it partly volatilizes without decom-
position; most of it, however, is decomposed, leaving a charred
residue, which, at a stronger heat, is wholly dissipated (evi-
dence of the absence of fixed admixtures).

Strychnia is almost insoluble in cold water, in absolute
alcohol, and in ether, and only sparingly soluble in boiling wa-
ter, but it dissolves freely in boiling aleohol, in chloroform, and
in strong and dilute acids, as also, to
some extent, in alcohol containing
water; 100 parts of such aleohol,
cold, of a spec. grav. of from 0.890
to 0.880, dissolve five parts of
strychnia. The alcoholic solution
has a feeble alkaline reaction upon
test-paper, and an intensely bitter
taste. One grain of strychnia re-
quires for solution about T ounces
of boiling, and 16 ounces of cold,
water ; and these solutions, even
when greatly diluted, preserve the
intensely bitter taste of strychnia.

When a few drops of cold con- Do s
centrated nitric acid are added, by R
means of a glass rod or a small. pi-
pette (Fig. 92), to a little strychnia, or its salts, on a watch-
glass, it dissolves withont any color, or with only a pale-
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greenish or yellow tint (distinetion from brucia and mor-
phia, and their salts, which give intensely red solutions).
Strong sulphuric acid also dissolves strychnia and its salts
without color (distinetion from bruecia, veratria, and salicin,
which yield red or purple reactions); but, when a minute
fragment of a erystal, or one drop of a solution of potassium
bichromate or permanganate is added, the solution assumes
at once a deep-violet or blue eolor, which successively changes
from violet to red, and finally to green or yellow. This char-
acteristic reaction® may also be performed upon a poreelain
plate, or a glass-pane placed wpon white paper, by allowing
four drops of concentrated sulphurie acid to fall on the plate,
two upon abont half a grain of strychnia each, the third upon
a small fragment of potassium bichromate, and the fourth upon
a small fragment. of a erystal of potassium permanganate ; the
drops with the two reagents are then drawn by a glass rod,
each to one of the colorless drops containing the strychnia ; the
intense coloration will occur at once.

When a cold, saturated aleoholie solution of strychnia is
mixed with about an equal volume of an aleoholie solution of
ammoninm sulphydrate, and the mixture is allowed to stand
for 12 hours, long, brilliant, orange-red needles are formed,
which are insoluble in water, aleohol, ether, and carbon bisul-
phide, but which are decolorized and decomposed when treated
with eoncentrated sulphurie acid, with the formation of strych-
nia sulphate, and of an oily compound, whieh, in contact with
water, is resolved into sulphur and hydrosulphuric acid.
Strychnia only is known to render this reaction.

When about two grains of strychnia are agitated with five
fluid-drachms of warm water, they will not wholly dissolve, but
will do so at onee upon the addition of a few drops of diluted
gulphurie acid ; this solution, when tested in separate portions,
will yield precipitates with tannie acid, with potassio-mercurie
iodide, and with iodinized potassium iodide ; it will remain un-
altered with potassium bicarbonate (distinetion from the cin-
chona alkaloids), but it will yield a white precipitate with the

* Only aniline and its salts are known to render, with the same reagent, a simi.
lar reaction, which, however, is less of a violet, and more of a blue tint throughout,
and which does not appear immediately.
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alkaline hydrates, insoluble in an excess of the precipitant
(further distinction from morphia), and also insoluble when
agitated with ether, but soluble in ehloroform.

Examination : _

Incidental or fraudulent admixtures of other alkaloids are
recognized by the above-deseribed characteristics and reactions
of strychnia.

DBrucia and salicin are indicated by a red coloration with
either concentrated nitric or sulphurie acid.

Druecia may also be recognized by its ready solubility in
absolute alecohol (wherein strychnia is almost insoluble), and by
the reaction of its solution in strong nitric acid with stannous
chloride or sodium hyposulphite. While pure strychnia renders
a pale-green or yellowish solution with strong nitric acid, this
will appear more or less red, if brucia be present, and will
assume, upon the addition of solution of stannous chloride or
of sodinm hyposulphite, a deep violet color, which will not dis-
appear upon dilution with water ; if the latter reagent has been
employed, a white turbidity frum the separation of sulphur will
occur after a while.

Santonin is known by its insolubility in dilute aeids, and
by its property of becoming lemon-yellow when the sample,
covered with a sheet of thin white paper, is exposed to solar
light for one or two days.

Cinchona alkaloids may be detected by a white precipitate,
when a solution of two grains of the strychnia in two drachms
of water and three drops of diluted sulphuric acid is tested with
golution of potassium bicarbonate.

Cinchonia may also be recognized by its insolubility in
chloroform, remaining behind when a little powdered strychnia
is exhausted with that solvent ; its identity may then be aseer-
tained by its properties, deseribed on page 182,

]
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then filtered, and one portion of the filtrate over-saturated with
sodium carbonate ; an ensuing white precipitate would indicate
the presence of the above admixtures; the other portion is
tested with ammonium molybdenate, a yellow coloration of
the liquid, and after a while a yellow erystalline deposit, would
indicate phosphates (if the sulphur be free from arsenic).

Any admixture, except powdered resin or piteh, which are
recognized by a sooty flame when ignited, and by their solu-
bility in strong alcohol or ether, may be quantitatively deter-
mined by remaining behind upon solution of a known quantity
of the sulphur in earbon bisulphide, or, when calcium sulphate
is the only admixture, by complete incineration of a weighed.
quantity of the sulphur in a tared porcelain crucible; the
weight of the remaining anhydrous caleinm sulphate, with one-
fourth thereof added to make up for the loss of the water of
crystallization, gives the amount of erystalline calcium sulphate
present in the quantity of sulphur under examination.

Arsenie may be detected by triturating and digesting about
30 grains of the sulphur with half an ounce of solution of am-
monium sesqui-carbonate, or aqua ammonig, in a corked test-
tube, for about one hour, with oceasional agitation ; the liquid
is then passed through a filter, and a portion of the filtrate over-

;uul..-mlhnull LI BT "
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saturated with hydrochloric acid; the formation of a yellow
precipitate would indicate arsenic; the rest of the filtrate is
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and in warm or boiling essential and fatty oils; it is wholly
goluble in warm liquor potasse or sods.

Commereial sublimed sulphur has generally an acid reae-
tion upon moist test-paper, and contains traces of oxygen acids
of sulphur, occasionally also of selenium, and frequently of
sulphides of arsenie, all which impurities have to be eliminated
from such sulphur as is intended for medicinal use (SvLenur
LoTUM, SuLpHUrR DEPURATUM); this is done by digesting the
crude sublimed sulphur for a few days with very dilute aqua
ammonige, or with a solufion of ammonium sesqui-carbonate,
and by subsequent thorough washing with water, and drying.

Examination :

Washed sulphur should not redden moist blue litmus-paper,
nor affect the color of water which has been slightly blued with
litmus-tineture, when agitated with a little of the sulphur.
Warm water, when rubbed with the sulphur in a mortar,
should render a filtrate which leaves no residue on evaporation
on platinum-foil or on'a watch-glass.

Mineral and fived admiztures are recognized by remaining
behind, either upon complete dissipation of the sulphur in a
poreelain erncible, or upon solution of about 20 grains of the
gulphur in a strong boiling solution of potassium or sodinm
hydrate. ;

Awrsenic may be detected by digesting the sublimed sulphur
for several hours, with about four times its weight of a dilute
solution of ammonium sesqui-carbonate. This dissolves only
the arsenic sulphides; they may be recognized by a yellow
precipitate, either at once or after a while, when a portion of
the filtrate is over-saturated with hydrochloric acid, and by a
yellow residue upon evaporation of the filtrate on a water-bath,
and also by the formation of a metallic mirror when this resi-
due is heated in a dry reducing-tube with potassium cyanide
(Fig. 94, page 360).

Selentvum may be detected by heating to boiling a mixture

glowly at erdinary temperatures, and more rapidly at hizher ones. Therefore, the
older sublimed sulphur is, the more soluble 1t is in carbon bisulphide.

There are, however, minor varietiez of both the amorphous and the erystalling
modifications of sulphur, whkich appear to differ in their deportment with solvents,
and thereby also to alter the solubility of sublimed sulphur in carbon bisulphide.
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VERATRIA.
VERATRINTM. VERATRIUM,
Veratria. Veratrine.

A white or grayish-white coherent powder, or minute, efflo-
rescent prismatic erystals, without smell, but exciting violent
sneezing when admitted into the nostrils. Heated upon plati-
num-foil, veratria fuses into a vellow liquid, which, on ecooling,
solidifies to a transparent yellowish mass ; at a stronger heat,
it is charred, and burns wholly away.

Veratria is soluble in three parts of cold aleohol, and freely
in acids, in ether, and in chloroform, less so in amylic aleohol,
gnd only sparingly in cold, as well as in boiling, water, but
readily upon the addition of acids. The solution in diluted acids
has a persistent acrid, though not bitter, taste, eansing a sensa-
tion of tingling, with numbuness of the tongue. It has an alka-
line reaction, and gives a white precipitate with tannic acid
and with potassio-mercuric iodide, a brown one with iodinized
solution of potassium iodide, and a white one with the alkaline
hydrates, insoluble in an excess of the precipitant, but soluble
in aleohol, ether, and chloroform ; when concentrated sulphu- -
ric acid is added to the solution of veratria, so that heat is
evolved, it assumes a purple eoloration; concentrated hydro-
chlorie acid produces the same color, though less intense, and
not without heating the mixture.

Coneentrated sulphurie acid dissolves veratria, with a yellow
eolor, which successively becomes orange, purple, and deep red
or violet; gentle heat accelerates this reaction ; concentrated
hydrochlorie acid dissolves veratria without color; the solution
becomes purple, however, upon heating. Coneentrated nitrie
acid does not effect any coloration with veratria ; nor does con-
centrated sulphurie acid, when diluted with one-third its bulk
of water, produce any coloration, unless heated.

Examination :

Mineral or other insoluble admiztures may be readily de-
tected by their insolubility in chloroform and in aleohol.

Brueia remains behind upon solution in ether;#* it may

* The golubility of commercial veratria in ether varied, some kinds being less
readily soluble, and the erystalline more so than the amorphous.
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also be confirmed. or recognized by dissolving a little of the
veratria in some concentrated nitrie acid, diluted with an equal
part of water; veratria yields a colorless solution, which, how-
ever, will appear red when brucia is present ; the red solution
gives way to a yellow color upon heating the test-tube by dip-
ping it in boiling water; this yellow, however, will turn deep
violet upon the addition of a few grains of stannous chloride
or sodium hyposulphite. None of these color-reactions will
take place with pure veratria.

ZINCI ACETAS,
ZINCUM ACETICUM.
Acetate of Zine. Zine Aeetate,

Colorless, translucent plates, or lamellar, rhombic prisms,
of a pearlg', unctuons lustre, flexible, and with a faint odor of
acetic acid, which is freely evolved when the crystals are
treated with sulphurie acid; they contain three molecules
(22.88 per cent.) of water of crystallization, and are ordinarily
permanent in the air, but efflorescent in air that is dry and
warm. When heated upon chareoal, before the blow-pipe, zine
acetate undergoes aqueous fusion, solidifies again, after the
evaporation of the water of erystallization, and emits vapors of
acetic acid, and the produets of the decomposition of the latter;
finally zinc oxide is left behind, yellow while hot, white when
cold. When this residue is moistened with one drop of solu-
tion of cobaltous nitrate, and heated to redness, it will appear
green, after cooling.

Zine acetate dissolves in 3 parts of cold, and in 1% part of
boiling, water, and in 30 parts of cold, and about 3 parts of
boiling, alcohol ; the aqueous solution has an astringent, me-
tallic taste, and a slightly acid reaction, and gives only a white
turbidity or an incomplete precipitation with hydrosulphurie
acid, but a complete one with ammoninm sulphydrate ; it forms
white precipitates with the alkaline hydrates and ecarbonates,
of which those with the hydrates, and with ammonium carbon-
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which, however, become elear upon the addition of hydrochlo-
rie acid ; the aqueous solution is precipitated by the alkaline
hydrates and carbonates, forming white precipitates, which,
with the exception of those with potassium or sodium carbon-
ate, are soluble in an excess of the precipitant; these last solu-
tions may be reprecipitated either by hydrosulphurie acid or
by boiling. The solution of zine chloride, acidulated with
nitrie acid, yields, when diluted with water, a eurdy white pre-
cipitate with argentic nitrate, soluble in aqua ammonis, and
it oceasions white precipitates with lignids containing albumen
or gluten,

Examination :

Salts.—About 10 graing of the zine chloride are dissolved
in 10 drops of water and two drops of concentrated hydrochlorie
acid ; part of this solution is dropped into strong aleohol ; an
ensuing turbidity, or the separation of a granular salt, would
indicate the admixture of salts insoluble or less soluble in aleo-
hol.
Caleivm chloride may be detected in the rest of the solution
obtained in the preceding test, by precipitating it with ammo-
ninm sesqui-carbonate, and by snbsequently redissolving the
precipitate by the addition of an excess of the reagent; an in-
_eomplete solution would indicate caleinm chloride.

Sulphate may be recognized by a white precipitate in the
diluted solution, acidulated with hydrochloric acid, on testing
with barium chloride.

Magnesium and manganese chlorides may be detected, in
the ammoniacal solution of the preceding test, after filtering,
if necessary, by testing it with a few drops of solution of so-
dium phosphate ; the occurrence of a turbidity, not disappear-
ing upon the additien of solution of ammonium sesqui-carbon-
ate, would indicate magnesium salts, if the precipitate is white,
and manganese salts, if it has a pale reddish color.

Ammonium chloride (ammonio-zine chloride) may be de-
tected by an ammoniacal odor, and by white vapors when a
glass rod, moistened with acetic acid, is held in the orifice of the
test-tube, wherein a few grains of the salt are heated with a
gtrong solution of potassium hydrate. ;

Metallic impurities are detected by mixing a strong solu-
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tion of the zalt, rendered limpid by a few drops of hydrochlorie
acid, with twice its volume of hydrosulphurie acid; a white
turbidity will oceur, which must disappear upon further acidu-
lation with hydrochloric acid, and warming ; a colored precipi-
tate would indicate metgllic impurities (lead, copper, or ead-
mium). If a yellow precipitate takes place, arsenie is indicated,
The presence of this substance may be confirmed by the ocecur-
rence of a brown precipitate, when a solution of abount 10 grains
of the zinc chloride in half an ounce of concentrated hydro-
chloric acid is heated to boiling with about 20 drops of concen-
trated solution of stannous chloride,

ZINCI OXIDUM.

ZINCUM OXYDATUM. FLORES EINCIL
Orzide of Zine. Zine Oxide,

A white powder, soft and loose, inodorous and tasteless, re-
maining white when mixed with hydrosulphuric acid. When
heated in a dry tube or a porcelain erneible, it neither fuses nor
volatilizes, but assumes a lemon-yellow color, which disappears
again on cooling ; when the oxide is subsequently heated in a
mixture of equal parts of acetic acid and water, it dissolves
wholly and without effervescence. When moistened with one
drop of solution of cobaltous nitrate, and heated in the flame
of the blow-pipe, zine oxide assumes a green color,

Zine oxide is insoluble in water, glyeenin, and alechol, but
goluble in diluted acids, forming colorless solutions, which, when
acid, are not aeted upon by hydrosulphurie acid or ammoninm
gulphydrate ; when neutral, they are only incompletely pre-
eipitated by the former reagent, but completely by the lat-
ter; when alkaline, they are wholly precipitated by both rea-
gents. The solutions of zine oxide form white precipitates with
the alkaline hydrates and carbonates, of which those with the
former, and with ammoniom carbonate, are soluble in an ex-
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cess of the precipitant, but they are reprecipitated from these
solutions, if not too concentrated, by boiling. Zine oxide is,
therefore, soluble in concentrated solutions of the alkaline
hydrates (when free from carbonates), and of ammonium ecar-
bonate.

Zine oxide absorbs carbonic acid slowly from the atmos-
phere.

Examination :

- Sulphates and Chlorides.—About one drachm of the zine
oxide is agitated for a few minutes with about one ounce of
boiling water, and subsequently filtered ; a few drops of the
filtrate, evaporated upon platinnm-foil, shounld leave no residue ;
nor should the filtrate, after the addition of a few drops of nitric
acid, give any reaction with barium nitrate or with argentic
nitrate.

Carbonates and Salts of Aluminium, and Alkaline Earthy
Sulphates and Phosphates.—The oxide left on the filter in the
preceding test is dissolved, with the aid of heat,in about half a
fluidounce of acetic acid diluted with an equal volume of water ;
effervescence would indicate earbonates, and an insoluble resi-
due, aluminium salts or caleium or barium sulphates (zine
oxide prepared in the dry way generally leaves a small gray
residue, consisting of minute particles of metallie zine, readily
soluble in hydrochlorie or nitrie acid); the solution is filtered,
if necessary, and is then slowly over-saturated with aqua amme-
nige ; the ensuing white tarbidity must disappear upon the
addifion of an excess of the reagent; a remaining turbidity
would indicate earthy phesphates,

Caleivwn and Magnesiwm.—The ammoniacal solution of the
preceding test is filtered, if necessary, and is tested in separate
portions with ammonium oxalate for caleium, and with a few
drops of diluted phosphorie acid for magnesium ; a white tur-
bidity, not disappearing upon addition of aqua ammonime, will
indicate calcium with the first and magnesium with the latter
reagent.

Argenic and Cadmiwm.—The rest of the ammoniaeal solu-
tion is mixed with twice its volume of hydrosulphuric acid; a
white precipitate should oceur, which disappears upon over-

saturation with hydrochloric acid and gentle warming ; a slight
24
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remaining precipitate, yellow or pale brown, would indicate
arsenic or cadmium,

If such a reaction takes place, so much of the precipitate
may be obtained as to collect it upon a small filter ; it is washed
with a little hydrosulphurie acid, and subsequently with water,
and is then treated upon the filter with a few drops of a warm
strong solution of ammonium sesqui-carbonate; arsenic sul-
phide is dissolved, and may be reprecipitated in the solution by
over-saturating it with hydrochloric acid diluted with some
hydrosulphurie acid. Cadmium sulphide remains undissolved
npon the filter, and may be recognized by a red-brown coating
of the coal, when heated with a little exsiccated sodium car
bonate upon charcoal before the blow-pipe (Fig. 95).

As a confirmatory test for arsenie, or to detect a minute
quantity of it, about 10 grains of the oxide may be disfolved
in half an ounce of concentrated *hydrochlorie acid, and, after
the addition of 20 drops of concentrated solntion of stannous
chloride, heated to boiling; a brown turbidity would confirm
the presence of arsenic.

ZINCI SULPHAS.

ZINCUM SULPHURICUM.
Sulphate of Zine. White Vitriol. Zine Sulphate,

Colorless, transparent rhombie prisms, containing 7 mole-
cules (43.89 per cent.) of water of erystallization, of which 6
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tered, and the filtrate completely precipitated with hydrosul-
phuric acid ; this mixture is also filtered, and the filtrate must
leave no residue upon evaporation on platinum-foil ; it any such
remains, the presence of alkaline or earthy sulphates is indi-
cated.

Magnesium and aluminium sulphates are indicated by a
white insoluble residue, when the solution of the salt is pre-
cipitated by ammonium hydrate, and the precipitate redissolved
in an excess of the precipitant.

ZINCI VALERIANAS.

ZINCUM VALERIANICUM.
Valerianate of Zine. Zine Valerianate.

Anhydrous, white, pearly lamellar erystals,* somewhat une-
tuous to the touch, and with a feeble odor of valerianic acid.
When heated, they fuse at 140° C., and decompose at a higher
temperature, with the evolution ot white, inflammable vapors,
finally leaving behind zine oxide (about 30 per cent.), which,
when moistened with a drop of a solution of ecobaltous nitrate,
and reheated to redness, becomes green.

Zine valerianate dizsolves in 90 parts of cold, and 40 parts
of boiling, water, and in 60 parts of eold, and 17 parts of boil-
ing, aleohol, of a spee. grav. of 0.835; it is also soluble in gly-
cerin, and in an excess of aqua ammonige, but only sparingly
in ether or chlorcform. Its solutions redden blue litmus-paper,
and become turbid upon warming, but clear again on cooling ;
it is also readily soluble in dilated acids, but with decomposi-
tion, and econsequent turbidity from the elimination of the va-
lerianic acid, which gradually collects as an oily stratum upon

* Sometimes a hydrated zine valerianate is met with, obtained by mixing equiva-
lent quantities of valerianic-acid hydrate and freshly-precipitated zine carbonate,
with a small amount of water, 50 as to form a paste, and by subsequent exsiceation
at a gentle heat ; it forms a whitish powder, and has the same propertica and reac-
tions as the erystallized anhydrous salt, except that it contains 44 per cent. of wa-
ter, and is more soluble in water, glycerin, and alcohel ; from its solution, the anhy-
drous salt crvstallizes,
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the aqueous solution ; an addition of aqua ammonim at first in-
creases the turbidity, but, when added in excess, forms a clear
golution.

The deportment of solutions of zine valerianate with re-
azents, after the elimination of the acid by hydrochlorie or sul-
phuric acids, is the same as described on page 368.

Examination :

Zine acetate may be detected by agitating a little of the
triturated zine valerianate, in a test-tube, with about two
drachms of cold water, and adding to the filtrate one or two
drops of ferric chloride; the liquid, if necessary, is filtered
again, and must appear almost colorless ; a reddish tint would
indicate acetic acid.

Tartaric and Oxalic Acids, and Magnesivm and Caleium.
—The undissolved valerianate of the preceding test is rinsed
throngh the broken filter into a test-tube, and is agitated with
a sufficient quantity of aqua ammoniz ; a complete solution
must take place, which may be tested, in separate portions, with
solution of calcium chloride for oxalic and tartarie acide, and
with solution of soedium phosphate for caleium and magnesium

Fra. 96.

galts ; a white precipitate, in either case, will indicate one or
other of the ahove admixtures.

Boracie acid may be detected by triturating a little of the
galt with a few drops of alcohol, and by igniting and burning
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WORKS OF PROF. JOHN TYNDALL, LLD, ERS.

Heat as a Mode of Motion.

One vol., 12mo. Cloth, $2.00.

"My aim has been to rise 1o the level of these questions from a basis so clementary, that a person pos-
}mg any imagmative faculty and power of concentration might accompany me,”"—From Autker's
e,

On Sound.

A Course of Eight Lectures delivered at the Royal Institution of Great Britain.
One vol. With Illustrations. 12mo. Cloth, $2.00.

“In the following pages 1 have tricd to render the science of Acoustics interesting to all intelligent per-
sons, including those who do not possess any special scientific culture,"—from A nthor's Preface.

Fragments of Science for Unscientific
People.

A Series of Detached Essays, Lectures, and Reviews. One vol.,, 12mo.
Cloth, $2.00.

* My motive in writing these papzrs was a desire to extend sympathy for science beyond the limits of
the scientific public. . . . From America the impulse came which induced me to gather these * Frag-
ments,’ and to my friends in the United States 1 dedicate them." —From Awnther's Preface.

Light and Electricity.

Notes of Two Courses of Lectures before the Royal Institution of Great Brit-
ain. One vol., 12mo. Cloth, $1.25.

“ In thus I:Ii:::i' and sharply stating the fundamental principles of Electrical and Optical Science, Prof.
Tyndall has earned the cordial thanks of all interested in education."—From American Editer's Profoce.

Hours of Exercise in the Alps.

One vol., 12mo. With Illustrations. Cloth, $2.c0.

" The present volume is for the most part a record of bodily action, written partly to preserve to myzell
t!u: memory of strong and jo sous howrs, and partly for the pleasure of those who find exhilaration in descrnip-
tions associated with mountamn-life."—Fram A H.I'Ear': Prefiace.

Faraday as a Discoverer.

One vol., 12zmo. Cloth, $1.00.

It has been thought desicable to give i,'ou and the world some image of Michael Faraday as a scien-

tific investigator and discoverer. . . . I have returned from my task with such resulisas 1 could gather,

?‘Iﬂnlm E'i.th the wish that thess results were more worthy than they are of the preatness of my theme."—
Awuthor,

Forms of Water, in Clouds, Rain, Rivers,

Ice, and Glaciers.

This is the first volume of the International Scientific Series, and is a valuable
and interesting work. One vol., 12mo. Cloth, $1.50.

Contributions to Molecular Physics in the
Domain of Radiant Heat.

A Series of Memoirs published in the ¢ Philosophical Transactions” and
“ Philosophical Magazine.” With Additions. 1 vol., 8vo. Cloth, §5.00.

Lectures on Light delivered in America.

With numerous Illustrations, Small 12mo. Nearly ready.
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The Colored Plates illustrating this edition of the work requiring
great eare in printing, were executed in London.
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SPECTRUM ANALYSIS,

In its Application to Terrestrial Substances, ana the Physical Constitu-
tion of the Heavenly Eodies,

Familiarly explained, by Dr. H. SCHELLEN, Director der Realschule I. .0.
Cologne. Translated from the second enlarged and revised German edi-
tion, by Jane and Caroline Lasell. Edited, with Notes, by William Hug-
gins, LL. D. 'With numerous Woodcuts, Colored Plates, and Portraits;
also, Angstrdm’s and Kirchhoff's Maps. 455 pages, 8vo, cloth. Price,
$6.00.
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Frome the Chemical News.

* This admirable work does credit to, or should we say is worthy of the author, the
translators, and the editor. The first part treats on the artificial sources of high de-
grees of heat and light; the second on Spectrum Analysis in its application to the
heavenly badies. We must approve the method followed in the translation, and by the
editor. In many translations the yiews of the author are suppressed, in order that the
views of the translator or editor may be expounded ; but here Dr. Huggins, however
leniently such a fault might have been looked upon with him, has permitted the author's
views to remain intact, clearly stating his own and wherein lies the difference.”

From the Chicago Post.

“The object of this volume is to introduce the general reader into a new realm of
science, and acquaint him with the particulars and the results of the most brilliant dis-
covery of the present century. Whoever has an appreciative sense of the beauties and
wonders of Nature, illuminated by science, will find this volume a rich mine of enjoy-
ment which he will do wisely to explore.”

From the Philadeiphia Age.

“The contents are formidable in appearance, but the average reader will find its ex-
position casily intelligible. To many the revelations of this book, so marvellously
minute, and yet so unerringly accurate, will be as wonderful as the stories of the
! Arabian Nights.* "

From the Boston Globe.

*“ Certainly, as regards mere knowledge, the SPECTRUM ANALYSIS has let us into
many secrets of the physical universe, which Newton and Laplace would have declared
impossible for man’s intellect to attain. The science is still in its infancy, but it is
prosecuted by some of the ablest, most patient, and most enthusiastic observers, and
some of the keenest thinkers, at present existing on our little insignificant physical
Elnbc'lk
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An Important Work for Manufacturers, Chemists, and Students.

A 'HAND-BOOK

CHEMICAL TECHNOLOGY

By RUDOLPH WAGNER, Ph.
PROFESS0R OF CHEMICAL TECHNOLOGY AT THE UNIVERSITY OF WURTZBURG.

Translated and Edited, from the Eighth German Edition, with Extensive
Additions,

By WM. CROOKES, F.R. S.
WITH 336 JLLUSTRATIONS. 1 Vol., 8ve. 761 Pages. Cloth, $5.00.
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The several editions of Professor Rudolf Wagner’s ** Handbuch der Chemis-
chen Technologie” have succeeded each other so rapidly,
that no apology is needed in ofiering a
translation to the public.

Under the head of Metallurgic Chemistry, the latest methods of preparing
Iron, Cobalt, Nickel, Copper, Copper Salts, Lead and Tin and their Salts, Bis-
muth, Zinc, Zinc Salts, Cadmium, Antimony, Arsenic, Mercury, Platinum,
Silver, Gold, Manganates, Aluminum, and Magnesium, are described. The
various applications of the Voltaic Current to Electro-Metallurgy follow under
this division. The preparation of Potash and Scoda Salts, the Manufacture of
Sulphuric Acid, and the Recovery of Sulphur from Soda-Waste, of course
occupy prominent places in the consideration of chemical manufactures. It
is difficult to over-estimate the mercantile value of Mond's process, as well as
the many new and important applications of Bisulphide of Carbon. The
manufacture of Soap will be found to include much detail. The Technology
of Glass, Stoneware, Limes and Mortars, will present much of interest to the
Builder and Engincer. The Technology of Vegetable Fibres has been con-
sidered to include the Preparation of Flax, Hemp, Cotton, as well as Paper-
Making ; while the applications of Vegetable Products will be found to include
Sugar-boiling, Wine and Beer Brewing, the Distillation of Spirits, the Baking
of Bread, the Preparation of Vinegar, the Preservation of Wood, etc.

Dr. Wagner gives much information in reference to the production of Potash
from Sugar-residues. The use of Baryta Salts is also fully described, as well
as the preparation of Sugar from Beet-roots. Tanning, the Freservation of
Meat, Milk, etc., the Preparation of Phosphorus and Animal Charcoal, are
considered as belonging to the Technology of Animal Products. The Prepa-
ration of the Materials for Dyeing has necessarily required much space ; while
the final sections of the book have been devoted to the Technology of Heating
and Illumination.
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