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PREFACE TO THE FIRST EDITION.

Two reasons have led to the writing of this book. One has
heen the degire to give to my classes a scheme for qualitative
snalysig in which points where a beginner is liable to make
mistakes are especially guarded by careful and explicit diree-
tions for procedure. In this respect the book is the result of
considerable experience with classes in the laboratory, where
especial paing have heen taken to diseover the reasons for errors
on the part of ordinary students, Cualitative analysis is of
no value unloss it Jeads to cerfein results, and the beginner noeda
to have it impressed upon hie mind that certainty can only be
attained by performing each operation in exactly the right way,
In the suthor’s opinien it is better to teach the student the
right way at first, rather than to give only an outline and expect
him to fill in the details of manipulation for himself. Ewvery
one who has had experience in the matier knows, however, that
no amount of eareful direction in & text-book can supply the
place of constant watchfulnese on the part of the instryetar,

The second reason for the book has been the desire to connect
the reactions given by way of a study of the elements befora
actual analysis more closely with the course of analysis itself.
With this end in view, the reactions given for the student fo try
before taking up the sctual analysis are chosen and arranged in
each ease with reference to their immediate use in the separation
and detection of the elements under consideration. As a
result, the preliminary reactions given are fewer in number
than is usually the case. These resctions are supplemented,
however, by the tables given at the close of Part I. For the
idea embodied in these tables and, indeed, for most of the
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iv PREFACE TO TEE FIRST EDITION.

matter which they contain I must acknowledge my indebted-
neds to Biedermann’s “ Chemiker-Kalender” for 1887,

The plan to be followed in using this book is largely implied
in the text. In the first part of the work it is my custom to have
the student perform the preliminary experiments with the
metals of & group, writing the equationa representing the reac-
tions involved and keeping & careful recerd of his work. A
mixture containing all of the metals of the group is then given -
and he is required to analyze it, keeping in some systematio
form & record of each reagent used and of the results obtained.
When the apalysis is complete he is required to explain his
record and give the reagon for each operation. Then mixtures
containing part of the metals of the group are given. After
completing the study of the metals in this way, simple salts
containing one metal and one acid are given for analysis and
then general mixtures of various kinds.

The author will be very plad of any corrections or suggestions
for improvement which may cecur to anyone who uses the book.

W. A N.



PREFACE TO THE BIXTH EDITION.

Owing to a desire to bring the book up to date, especially
in consequence of the researches of A. A. Noyes and his co-
workers, and to the further desire {o incorporate in the text the
subject-matter for which the students in qualitative analysis at
this university are held responsible, the bock has been very
largely rewritten. The chief alterstions made necessary hy
the work of A. A, Noves were the introduction of the provisions
for the proper conditions of aedd concentration in the precipita-
tion of the Hydrogen Bulphide Group, and algo in the separation
of arsenie, antimony and tin; the rewriting of the entire proce-
dure for the analysis of the Ammonium Sulphide Groep, which,
owing to the ahove-mentioned researches, has been very greatly
simplified; and the introduetion of s systematic procedure for
the preparation of the solution to be analyzed for the metallie
elements. The procodure for the detection of acids has slso
been largely rewritten. The general plan of the book, however,
has remainad unaltered,

After having performed the preliminary experiments with
the metals of a group, the beginner is required to analyze a
golution known te contain all the metals of the group in given
quantities. Then molutions containing certain metals of the
group (and sometimes of preceding groups as well) are given.
Finally, soluticns which may contain members of all five groups
are given for analysis, Following this work, the reactions of
the anions are studied, after which general mixtures of sclids
are given for analysis. The latter are made more and more
difficult as the analyst's experience increases.

Uzeana, [z, W.A N
Jansiary, 1911 G. McP. 8.






QUALITATIVE ANALYSIS

INTRODUCTION.

Under analytical methods are underatood all the operations
which are made use of in order to detect in, or obtain from,
chemical compounds or miztures of chemical substances the
geparate parta of which they are composed. The branch of
chemistry under which these methods are treated is ealled
analytical chemistry, Analytical chemistry itself iz sub-
divided into two general porta:

{1.) QUALITATIVE ANALYSIS.
(2.) QuantiTaTive Anavyeis,

Qualitative analysis, with which we are here concerned,
deals with the qualitative composition of hodies; {6, with the
separation (either free or in the form of characteriztic com-
pounds) and identification of the various elements present in
them.

In the course of a qualitative snalysis it is uzually necessary
to transform an element into a number of different compounds,
successively, either because the gompound first formed is so
similar to sgome compound of another element that it cannot be
identified with certainty, or because it is necessary to acparate
the element from others with which it is mixed or eombined.
The substances of known behavior by means of which such
transformations are brought about are called reagents,

A qualitative analysis to be suecessful must prove with eer-
lointy that the elements sought are present or that they are
absent. The latter s in meny ceses more important than
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