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PREFACE

TC THE SECOND EDITION.

IN preparing a Second Edition of my Laboratory Text-
Book I have complied with a generally cxpressed wish,
and have separated, for the convenionce of a large number
of students, the first or elementary part from the second
part, comprising a cowse of qualitative chemical analysis.
Few alterations only were reguired in this volume, in
making which I have been puided by my own experience
of ite working with a large Luboratory Clase, and by a desire
very widely entertained by practical teachers. An alter-
native method for the examinafion of the precipitate pro-
duced by ammonic chloride, ammomnin, and smmonie sulphide
in Group III has been inserted in o tabular form at page 50,
which, when worked with proper care, will be found easier
of exevution and yet sufliciently acourate.

Convinced aa T am that the rocactions by which the rarer
elements may be distinguished can only be studied properly
by taking full cognisance of their history, and as this iz not
dene at present in the usual Lecture Comwses; I have thought it
beat to abatain from unnecessarily complicating the systematic
course of qualitative analysis, and to insist rather upon a more
thorough mastery of the reactions of the common clements
and their compounds. My experience ia that a student
readily practises those special methods which are usually
followed when rarer metals are supposed to exist in any sub-
stance under examination, when once he has thoroughly
mastered the general methods.

For similar reasons little or no cognisance has been taken
of the more recent brilliant additions to our analytical know-
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ledge in the form of Spectral Analysia, especially as it is
within my knowledge that an elementary treatise on Spectral
Analyais will shortly be published by those most capable of
dealing with this subject. Spectral Analysis, with all its
apphances, must form a special branch of chemical analysis,
if it is to be dealt with na it deserves,

The analytical tables, which are the result of long ex-
perience in the laboratory, are now for the first time pub-
lished also in a separate and less destructible form, printed
on Mesars, De la Rue's parchment paper,

In conclueion, I have to thank Mr, Geo, Chaloner, of the
London Association of Correctors of the Prese, for hie valuabla
asgistance in the arduons tark of correcting proof-sheets.

CHEMICAL LANORATORIRS,
Borror Bomoora,
Borre Eersimarox,
Januarg 1, 1878,




TABLE OF CONTENT&

Cmarraz 1.
TAGE
Definition of qualitstive & Reagents. Chemicenl oparstions.  €he-
m Hopa into grow Ann.l;rﬂnl uhniﬂuttm
Group-reagemts lnd..paalE " N
Omaryes IT.
Beactions of the metals ufﬂwu]t?. Pubmim. Rodinm, Ammoniom
Magnesinm. Beperation of these matals .. o . . S
Cuarres IIL

Esluham nfthemahhofﬂ-mnpr\f Mn.m,ﬂmnhm{hlmum. Bepara- "
these metals .. . . w4 . 3

Cusrren IV.

Action of the group-reagents Ammonic Chlorids, Ammonis, and Ammonic
Hulphide. Heactions of the metsls of Gmp ITT, Nickel, Cobalt;
Bepl-rlilmlntf Nickal from Cobalt ; Manganese; Peroxides of Mangs-
nese ; Oxidation by Fotassic Prormsoganate; Zine, Iron; Iron ores,
Fearrove and Forrie ealts, Forsabosj Chromium, Chromis oxide,
Chromic sohydrids, Gn:hdng sofion of Chromic anhydrids. Ohro-
mates. Aluminiom. Beparsdion of &hnmtuhufﬁmp I.Iln. Bepa-
mlomufbhcmmlor(}roupll'[l i 18

Crarree F.

Reactions of the metals of G'mnp IL. Bulpho-basses, sulpho-ssids, sulphe-
salts, Bubdirisions of Group IL. Maroury. curous, end mercuria
salts, Tead. Bismuth. Oopper. Eeactions for cuprio slts. Procipi-
tation of sopper by voltain mctiem. Ouprie oxide. Oadminm. Heps-
ration of & mel.l].uufﬂw‘llu ITa. Tin. Bhlnhmuanﬂlhmm
sompounds. i ; nious and aotimonie compounds.
Arsende, Arsenions an u?nio mmmu;%nh:l;oducmn of srsenioal
com s Arsenietted and antimoniet o] tian of
mpmm antimony, Gold and platinum, mtﬂ Sepnmmn
of nreenie, antimony, and tin o S 1 «+ B4

Crarren V1.

Mmaoftbnmnt&]lnfﬂmup!. Bilver, Lead, Oxidos of Lead, Mer-
curosum. Beparstion of the metals of Group [ .. . " - M



vi TABLE OF CONTENTS.

Crarree VIL
Renctions of inorganic scids. Unr'hnmn lnh;ﬂﬂd.e. Bg.l}:huriu acid.

..,ufhmm naid ;. Muc&:i’ actam m.'lurhumu-
Nitrie h?:;;d 1 Hmmﬂwmimd. Hﬁ

ablorous mld. Hydmbrommmtd, sration of bromioe sod b
hromie acid, Bmw Mud. Hyr]rindin soid. Jodie seld. Hydro-

fluoric aaid. of hydrofluoric neid Pmmuon od'hyd.mv
Auowilicio acid, _yﬂmﬂuﬂﬂmemd Phosphorio scid.
matnpbul_phmn goids.  Phosphorous mund holpbmm Jm'du-

Bilteic meid.  Anplysis of silicates. Horie acid. Idmﬂunhm'm acid.

H scid. le i s, Pmpa.rllnm
ﬁﬁm“gdﬁ% ﬂpEn:;L B phm;-miu'

Caaprez VIIL
Organie acids. Compound organia redicals. Formie acid. Heries of
noide, Agetio acida. acid. Bemzoic acid. Boocinic scid,

'Oﬁd' agid. Preparation of carbomio oxide. Tartammnd Citrie

s e v na “e as we e

Pructical exereiscs, comprising simgple ealts and sompound bodies .. .
Tables for the qualitative anelysis of simple and nnmpla: nhhnou.

both in the dry and wet way ' . s .-
AFFENDIOES,

L . Bolvents. Acids. Basee and metals Elli-l- Metals and

axides. Vogetable colouring matters .. e .-

e an as u

IT. Table -lmm.ng the solubility of salls in water andinseids ... ..
II1. Behomes of recording mdtiﬂnﬂ

104

156

168

17

211
216



A COURSE

OF

QUALITATIVE CHEMICAL ANALYSIS.

Cmarrar 1.

DEFINITION OF QUALITATIVE ANALYEIS.— RE-
AGQENTB. — CHEMICAL OPERATIONS. — GROUP-
REAGENTS AND SPECIAL REAGENTH.

Caeuican onalysie consigts in the performance of certain experi-
ments :—with the object of putting, so to speak, certain questions
t0 a substance, in order to mscertain the presence or abeence of
certain bodies. [t is termed gualifetive analyeis, if the anewer which
ia received revesla merely what kind of matter is present (from
gualis), without regard to guantity. It is essential that these
questions should not be put at random, but pecording to a wall-

i , eystemetic order; and that the answers shounld be intes.
preted correctly.

Wea bave already seen, that thers exists & resemblance between
certain elementary as well az certain compound bodies; at the same
time the metallio, like the non-metallic elements, bear the stamp
of a marked individuality which remders every classification, from
whatever point of view we attempt it, more or less difficult—a
difficalty which extends likewise to the varions compounds which
the elements form. Thue silver, which is claseiied with the
monad metals potassium and sodinm, differs in a marked manmer
from the alkuli metals. Iron, which existe in the dyad form in
FeCl, (ferrous cbloride), and in the tetrad condition in :;:g}:
(ferrie chloride), partakes in the d form of the character of the
isomorphous diatomic metals of the magnesinm group, 4., man-
ganese and zine, and resembles in the tetrad form sluminum and
chromivm. © r, which in its eopric compounds offers certain
points of resemblance to the mapnesinm group, resembles also in
many respects the metals of the mercnry group;* the general com-
position of the cuprous and mercurous and the cupric and mercarie
oxides and chlorides being the same. Inorganic (as well as organic)
componnd bhodies bear, for the most part, the impress of the
elementary bodies which enter into their composition; and com-

ounds built up of elements which have egual numbers of bonds,
Eﬁqnantly thow @ certain snalogy in their strocture as well as a

* H. Wurtz, Legons de Philosophie chimique, p. 170.
B
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considerable mmilarity in their reactions, In studying the chemical
chbnﬁs to which the varions bodiee—elementary or compournd—
can be submitted, our attention must be mainly directed towards
discovering and defining this similarity and dissimilarity.

We employ reagents as the means of producing chemical changes.
By reagents nre meant bodies—either elementary or compound—
wﬁiah are capable of reacting upon and revealing to ns the nature of
the eubstances under examination. They are usually divided, with-
out nnjy strict line of demarcation, inte two elasses ; viz., general and
special reagerds. Gremeral reapgents arve those which separate a number
of substances—groups in fhet—at one operation ; and special reagents
those which are nsed to a limited extent only, and for the detection
of individunl snbstances.

In a laboratory the general Temgents are most conveniently
arranged over the working table within resch of each operator;
whilst the special vengents intended for the use of a number of -
chemical gtndents, are nenally placed in a freely accessible part of
the laboratory.

A list o;yreagants, a8 well as directions for their preparation,
will be found in the Appendix. Chemical students who have not
the advantage of working in 4 well-appointed laboratory, should
devote much attention and care to the preparation of the reagents.

Chemical Operatlons.—We zdd a
reagent to a solution of sn unkoown
body either by pouring it directly from the
bottle, or bj’ running 1t from s pipette, as
shown in Fig. 1, with the view of producine
& precipitate, i.e., of converting the body
from the soluble {0 the insoluble stnte, The
resction which takes place ia mestly o clange
by double decomposition. Sometimee & pre.
elpitation is produced by voltaic metion,
sometimes merely hy the substitution of
Lz one solvent for another. One ofF more
Pra L bodios may be precipitated by one and the
e radgent, A wost precipitates dre
henvier than the liquid in which they are
suapended, they fall to the bottom with
more or less rapidicy ; and the sopernatit
Liquid may often be poured off or decanted,
without muech disturbimg the ripitate.
This mode of eeparating fluids from preci-
pitates is by far the most sxpeditions, and
should be resorted to whenever it is appli-
cable. The precipitate may be weshed in
the vessel iteelf by treatment with hot water
and repeated deeantation.

on & largo quantity of o Auid bas to
ba retmoved from o precipitate, it ie best
fo siphon off the supernatant fuid,
g:aipitn.te may he washed with water, sod
wash-water siphoned off repeatedly.

Bmall quantitics of » precipitate which
do wot subside readily are more quickly
soparated by fiteation. For this purpose




