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PREFACE

So many hooks on analytical chemistry are already in
print that the question may be raised whesher it is wise
to add still another to their number; and therefore the
anthor desires to present the following reasons which seem
to him to justify the pnblication of the present work.

Most writers on analytieal ehemistiy have gone either
to the one or the other of two extremes.  Virst, there are
those who, like Fresenins or Preseott and Johnson, have
endeavored to cover the entire ficld and to include the
whaole detail of analytieal ehemistry, Their works are
indispenzable to teachers and to sfndents who make
chomistry a specialty ; but for bheginners, who may nod
give more than one year of eight or tem hours a week to
the subjeet, they are far foo voluminons. On the other
hand, there are those whose ardor for brevity has led them
to the ofher extreme of condensing their material info
“tables ¥ and #schemes,” — by which means they have
magnified the empirieal and have minimized the rational
aspect of the subject, to its considerable detriment as a
factor in liberal edveation.

In order to avold either extrome the writer presents
this elementary treatise having these feabures ; —

1. A course short enough to be digested during the
time allotted in an ordinary college curriculum, but at
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v PREEFACE

the same time intended to masnify the seientific and
pedagogical nature of analytical chemistry.

2. A pourse both practieal and progressive, — practieal,
in that the student can master the methods and prineiples
of ¢hemical analysis, and become a practical analyst; pro-
gressive, in that the chief aim of the book is to prepare the
student thoronghly for advaneed university work.

3. A course selected from the most recent and approved
methods recorded in the best literature and verified by
actual application in the anthor’s laboratory. Among
some of the improved methods are mentioned : —

{e) Reddrop’s application of normal solutions to quali-
tative analysis. Chemicel News, May, 1890,

{(#) Hofmanv’s separation of arsenic, antimony, and
tin, by modification of Marsh's test, Iresenius’ Quali-
dative Analysiz, 1897 edition, p. 200

(¢) Parr's separation of aluminum, chromium, and irom,
by means of sodium peroxide. This method commends
itaell [or its aceuracy, its briefness and shmplicaty, and its
corfainty in deteeting alnminum. Other methods depend-
ing on sodivm hydroxide are defective, in that the reagent
itself generally containe aluminum salts ; sodium peroxide,
by reason of its manufaeture, does not contain perceptible
traces of such salts. Journ., Amer. Chem. Soc, 14, p. 341,

{d) Fresenins and RBnppert’s separation of barium,
strontium, and caleium, by means of the differences of
solubility of their nitrates in ether-aleohol. Fres. Qual
Anad., p. 160. :

(¢} Hager's separation of chlorine, bromine, and iodine,
by means of the differences of solubility of their silver salts
in amimoninm “ sesqui ” carbonabe. Fres, Qheal. dnel, p. 3T
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4. A course free, as is thought wise, from the mechan-
weal schemes in qualitative analysis, To this end, many
of the usunal tables of separation are omitted, and in their
place some suggestive hints are given after the list of
reactions for each group. Thus the student is expected
and encouraged to exercise his judgment in selecting
methods of analysis.

5. A course conformable to the modern dissociation
theory of solutions. For example, why is the activity
of certain acids modified by adding the ealts of thoze
acids ; or, more specifically, why is the solvent power
ol avetic acid decreased by adding some sodiwm acetate 7

G. A vourse giving more than orvdinary emphasiaz to
the apectroscope.  Though speclroscopy iz not ehemical
analysis, it possesses superior advaotages over the chem-
1eal methods in these particnlars : —

{a) Methods of greater exaciness and readiness of
exerution.

(b) Methods superior for the preliminary detection of
the alkali and alkali-earth wetals. This 18 important,
especially when the alkali-earth metals are combined with
phosphorie, oxalie, and hydrofluorie acids.

{¢) Methods superior for detecting certain metals, which,
under some conditions, are evasive; eg., aluminum, man-
ganese, and magnesium.

It iz obvious that the study of the theory of solution
and of spectroscopy may either be taken up in the order
of the text or reserved for the last work in the course;
and also thaf these subjects may e omitted entirely if
a very clementary course is desired. In the latter case
it would be possible alse to omit the diseussion of the
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analysia for the metals of the third groap in the pres-
ence of phosphorie acid, and those portioms of Part IT
which are printed in small type.

The discussion of solutions in the brief apace available
in this beok is necessarily much condensed, and possibly it
is somewhat abstract and uninviting ; but in the anthor’s
opinien its introduction 13 desirable. 1ts purpose is to
provide the student of qualitative analysis with the means
for a rational interpretation of many apparenily irrational
reactions, and to help prepare him for the next stage of
his chemical education, — namely, the study of quantitative
analysis, — where the applieation ol the laws of solutions
15 more abundanl. No other lexi-hook on gualitative
analysis, within the author's knowledge, incorporates
this dissoriation theory of solotion ; bot its adaptability
to qualitative instruction is shown by the fact that doring
the past hall devade many teachers of the subject have
devoted wore or less Line in their Jectures to the practical
application of the theory.

In the preparation of this book the following literature
has heen consulted | —

1. Many of the smaller text-books on qualitative analysis,
including Neyes's, Newtl's, and Veolbard and Zimmer-
MANIE,

2, Btandard works on general and analytical chemistry,
including Watt's Chemical Dictionary; Roscoe and Schor-
temnmer's Treatise on Chemistry ; Mendeloefl's Principles of
Cliemistry ; Ostwald’s and Nernst’s works on physical chem-
istry § Vogel's, Landaur’'s, and Roscoe’s works on speetrum
analysis ; Fresenius’ works — the latest editions,

3. Memoirs in American amd foreign chemical journals,
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Grateful ackoowledgment is made to Dr. B W. Jones
of the University of Mississippi, for his painstaling eriti-
cism of the manuscript of this little book. The author
learned the chemieal alphabet and received much inspira-
tion and encouragement from this excellent teacher.

Appreciative mention also is made of the following gen-
tlemen : Dr. 1L, C. White of the University of Georgia,
for valuable sugpestions as regards the adaplability of the
book to elementary college worle; Dro J. W, Mallet of
the University of Virginia, Dr. J. Stieglitz of the Uni-
versity of Chicago, and Dr 10, Denouf of Johns llopkins
Universily, Tor opinions coneerning modern theorics of
solution; and Mr. H, V. Jackson of Merecr Univorsity,

[or gencral assistanee. J.F, 8,

Macow, Gua., Beptember, 190

PREFACE TO SECOND EDITION

Tue more important wodifications wade in this edition
of the bouk are the appending of 135 puges of refervnce
notes (see p. 163) and tables, revision of several of the
processes of separation, and correction of a number of
typographical errors.

For criticisin and proof ceading the aulhor 18 indebted
to many of Lis Driends, woong whom way be mentioned
FProfessor W, 1L Ewerson and Dr, G, 1L Boges of the
Georgia School of Technology, Dr. J. P. Montgouery of
the Mississippi Agricultural and Mechanical College, Dr.
Homer V. Black of the University of Georgia, 'rofessor
C. W, Bteed of Mercer University, 1'vofessor G, P, Shingler
of Emory College, and Professor Alexander Smith of the
University of Chicago.

J. FLs

Mlaces, Gi., Moy, BEsD



