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PREFACE.

ALTHOUGH the advantages to be gained by teaching gquelitative
analysis by Jecture are sufficiently obyious, it isa serlous disadvantage
to the student that the necessity of taling proper notes often pre-
vents him from sesing what talces place upon the lecture table. This
_ little book was intended to glve conclsely the most important facts
essential to intellient work in the laboratory, and thus give the stu-
dent more leisure for observation in che lecture room,

A comparative description of those compounds of bases and acids
which are commoenly found or used in anplysis is first given, and afrer.
wards & method of separation which experietice has proved to be suf.
ficiently simple and agourate, is briedy explained. This method of
praocedure from the properties of compounds to the methods of sepa-
ratipn will also serve to show the way in which the more diffienlt
problems of analysis must be solved.

Mo tables for analysis have boen given, sinee thedr use is of ques-
tionable advisability, and, if used, are moch better deawn up by the
student himself,

Symhols have been wsed throughout for reagents for the sake of
brevity, those used [n solution heing distinguizhed by the addition
of “ Ag."

For the sake of simplicity, water has ofted been omitted from the
formule of compounds, inasmuch as the number of molecules of water
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is largely dependent upon crenmsiances, and its presence Iz of minar
importance.

Of o compilation of this sort, it is hardly necessary to add that
its facts are taken mainly fram the text-books of Fresenias and Rose,

and the Dictionary of Sclubilities of Storer.

Cammwingx, Sept 1, 1874,



INTRODUCTION.

(JUALITATIVE ANALYSIS {s that branch of chemistry wivich treats of

the recopnition of elements or their compounds, It demands a thor-
ough study and comparison of the several elements and their com.
pounds, of the phenonena exhibited by them under varioos conditions,
amnd the determination of the particalar conditions essential to the
manifestation of each, It iz advisable, at first, to take mto conskder-
ation only the more common compounds, and to leave for subsequent
study all rare elements and all but a few of the compounds of earbon
(organic substances),
_ The phenomena exhibited by a substance onder varions conditions
are termed ibs reecdiorer,  The conditions onder which reactions ars
studied may be divided into twa classes : these dependent upon solo-
tion, and those independent of it; the two modes of examination are
known as the wet and the dry way. In elther case any known sul-
stance which is used in effecting a reaction s cafled a reagens,

Feactions in the dry way are dependent upon volatilization, or
chemical change effected by heat. The nature of these changes will
be sufficiently clear after a study of the reactions described in the pre-
liminory examination.

In the wet way a reagent is used to effeet solution or te determine
n metathesis.  Expertence has shown that when the solutions of two
sahstances are mixed, and & compornd insoluble onder the existing
conditions can be formed by metathesis, that this insolulile compound
is formed ; or when o substance volatile under the existing conditions
can he formed; that it is formed and escapes, An insoluble sebstance
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separating [rom solution ls called o grecipriafe, If the precipitate
seftles readily, the liquid may he decanted, or, in any case, it may be
scparated by Altration, when the ligaid is called the filtrate, Inas-
much as the éompleteness of the separation of those substances which
are precipitated by & reagent from those which are left in solation
depends upon the insolubility of the precipitate, all the conditions
which may affect its solobility meist T2 known and considered,

A gemeral reagent i9 used to precipitate a number of sabsiances,
a fpevinl reapent as a test For & single substance, Some special re-
agents glve no preclpitate, but cause a change of color,  The precip-
itate thrown down by 2 general reagent always requires further ex-
amination, and it s better to submit to a confirmatory test the pre-
cipitale cansed by o special reagent, A precipitale or reiction is sajd
to be characteristic when oo furtber test is needed,

There are two things essential to siccess in qualitative analysis,
the poccurate observation of phenomena and a correct interpretation
af their significance, neither of which can be attained withoot con-
scientious work in the laboratory, Dy studying the reactions of
known subscances, taking core to obsarve everytling which takes
place, however small it may seem, the power of observation edll he
educated, and B will snon be possible to determine what s acci-
dental and what essential, and experience will show what 1s the
meaning of each reaction observed,

I this book [t is supposed Lhat the student already has s good
knowledge of goneral chemistry,  Such knowledge is eseentind, and
may be gained Ly the aid of any good text-book on chemistry.
Experience n laboratory work and manipulation, though not abse.
lutely necessary, is on all accounts desirable,®

It is best to begin with the study of the bases, and, taking sach
group by itself, to compare the properties of the different members,
The description of the properties of bases is intended asa puide

* The student may be referred to the Kllowing text-bocks 1=—

Princiviis ar Citisibcal. Provesasy, Dy Josinh P Cocles, Jr.  Boston, 1Bys.

A ManiaL of [noeaastic CeepisTRy @ Armanged to facilitite the Expeomental
Tiemonstration of the Facte and Principles of the Scence, | By C. W, Eliot and
F. H. Sworer.  Mew York, 1848,

Ivchcanie Cxenistey. By T. E. Tharpe.  Wew York, 1874,
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in this work. The truth of each importent fact given theee shonld
be experimentally proved, and reactions seem in the lecture-room
. should be repeated, if possible,

After a thorough scndy of the propecties of a group of bases, a
method of separation should be devised amd compared with that
given in course of analysls, The members of the group maost then
be separated from each other, taking care that the facts npon which
the method of sepamtion is based are well understood, and the
spurpes of error distingtly recognized.  The separation of the group
@5 a whaole from the other groops most then be considered, and the
conditions necesary for complete separation cleacly made oot
After che basic groups have been studied in order, and ench of the
bmses can be detected with certainty, o similar method should be
followed with acids, taking as o guide the description of the
properties of ackds, and the methods given for their detection,

The student will thea be prepared to make complete analyses
He should begin with simple salts, and proceed gradually to com-
plex mixtures and insoluble substences, in every case proving the
presence or absenes of each base and acld which be has studied.
In the analysis of such compounds the reactions'in the dry way
should first be observed. Here the significance of each reaction
may be learned, as before, by practice wpon known substances, or
the renctions of a substance may be carcfully observed, and its com-
position afterward determined by analysis in the wet way, The
correct interpretation of meacHons in the preliminary cxamination
requires long practice,  Great care must be laken to distlnguish
between those reactions which are so decisive that they may be
taken as tests for the presence or absence of certain substances,
and those which are proofy or indicatlons of presance, if observed,
but from whose neon-appearance no negative conclusions can be
drawn,

As far as practical weork i3 eoncerned, it will be necesary to
give bere only a few peneral directions, and point oot » few
common errors,  Neatnes and cleanlipess are absolutely meces-
gary. The reagents muost be carefully preserved from contaming-
tion. ‘The stoppers of the bottles must not be misplaced, nor
laid down while the reapent iz wsed., The reagent botiles should






