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Preface to the Second Edition of the Treatise

In the mid 1950s, the plan ripened to edit a ‘‘Treatise on Analytical Chem-
istry’" with the objective of presenting a comprehensive treatment of the
theoretical fundamentals of analytical chemistry and their implementation
(Part 1) as well as of the practice of inorganic and organic analysis (Part 1I);
an introduction to the utilization of analytical chemistry in industry (Part
III) was also considered. Before starting this ambitious undertaking, the
editors discussed it with many colleagues who were experts in the theory
and/or practice of analytical chemistry. The uniform reaction was most
skeptical; it was not thought possible to do justice to' the many facets of
analytical chemistry. Over several years, the editors spent days and weeks
in discussion in order to define not only the aims and objectives of the
Treatise but, more specifically, the order of presentation of the many topics
in the form of a table of contents and the tentative scope of each chapter.
In 1959, Volume 1 of Part I was published. The reviews of this volume and
of the many other volumes of Part I as well as of those of Parts II and III
hiave been uniformly favorable, and the first edition has become recognized
as a contribution of classical value.

Even though analytical chemistry still has the same objectives as in the
1950s or even a century ago, the practice of analytical chemistry has been
greatly expanded. Classically, qualitative and quantitative analysis have
been practiced mainly as ‘‘solution chemistry.”” Since the 1950s, *‘solution
analysis’’ has involved to an ever increasing extent physicochemical and
physical methods of analysis, and automated analysis is finding more and
more application, for example, its extensive utilization in clinical analysis
and production control. The accomplishments resulting from automation are
recognized even by laymen, who marvel at the knowledge gained by au-
tomated instruments in the analysis of the surfaces of the moon and of Mars.
The computer is playing an ever increasing role in analysis and particularly
in analytical research. This revolutionary development of analytical meth-
odology is catalyzed by the demands made on analytical chemists, not only
industrially and academically but also by society. Analytical chemistry has
always played an important role in the development of inorganic, organic,
and physical chemistry and biochemistry, as well as in that of other areas
of the natural sciences such as mineralogy and geochemistry. In recent
years, analytical chemistry—often of a rather sophisticated nature—has
become increasingly important in the medical and biological sciences, ac
well as in the solving of such social problems as environmental pollution,
the tracing of toxins, and the dating of art and archaeological objects, to
mention only a few. In the area of atmospheric science, ozone reactivity
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X PREFACE TO THE SECOND EDITION OF THE TREATISE

and persistence in the stratosphere is presently a topic of great priority:
extensive analysis is required both for monitoring atmospheric constituents
and for investigating model systems.

One example of the increasing demands being made on analvtical chemists
is the growing need for speciation in characterizing chemical species. For
example, in reporting that lake water contains dissolved mercury, it is nec-
essary to report in which oxidation state it is present, whether as an inorganic
salt or complex, or in an organic form and in which form.

As a result of the more or less revolutionary developments in analytical
chemistry, portions of the first edition of the Treatise are becoming—and.
to some extent, have become—out-of-date. and a revised, more up-to-date
edition must take its place. In recognition of the extensive development and
because of the increased specialization of analytical chemists, the editors
have fortunately secured for the new edition the cooperation of experts as
coeditors for various specific fields.

In essence, it is the objective of the second edition of the Treatise. as it
was of the first edition (whose preface follows this one), to do justice to the
theory and practice of contemporary analytical chemistry. It is a revision
of Part 1, which mirrors the development of analytical chemistry. Like the
first edition, the second edition is not an extensive textbook: it attempts to
present a thorough introduction to the methods of analytical chemistry and
to provide the background for detailed evaluation of each topic.

Minneapolis, Minnesota I. M. KOLTHOFF
Ann Arbor, Michigan P. J. ELVING



Preface to the First Edition of the Treatise

The aims and objectives of this Treatise are to present a concise, critical,
comprehensive. and systematic, but not exhaustive, treatment of all aspects
of classical and modern analytical chemistry. The Treatise is designed to be
a valuable source of information to all analytical chemists, to Stimulate
fundamental research in pure and applied analytical chemistry, and to il-
lustrate the close relationship between academic and industrial analytical
chemistry.

The general level sought in the Treatise is such that, while it may be
profitably read by the chemist with the background equivalent to a bachelor’s
degree, it will at the same time be a guide to the advanced and experienced
chemist—be he in industry or university—in the solution of his problems
in analytical chemistry, whether of a routine or of a research character.

The progress and development of analytical chemistry during most of the
first half of this century has generally been satisfactorily covered in modern
textbooks and monographs. However, during the last fifteen or twenty years,
there has been a tremendous expansion of analytical chemistry. Many new
nuclear, subatomic, atomic, and molecular properties have been discovered,
several of which have already found analytical application. In the devel-
opment of techniques for measuring these and also the more classical prop-
erties, the revolutionary progress in the field of instrumentation has played
a tremendous role.

It has been difficult, if not impossible, for anyone to digest this expansion
of analytical chemistry. One of the objectives of the present Treatise is not
only to describe these new properties, their measurement, and their ana-
lytical applicability, but also to classify them within the. framework of the
older classifications of analytical chemistry.

Theory and practice of analytical chemistry are closely interwoven. In
solving an analytical chemical problem, a thorough understanding of the
theory of analytical chemistry and of the fundamentals of its techniques.
combined with a knowledge of and practical experience with chemical and
physical methods, is essential. The Treatise as a whole is intended to be a
unified, critical, and stimulating treatment of the theory of analytical chem-
istry, of our knowledge of analytically useful properties, of the theoretical
and practical fundamentals of the techniques for their measurement, and of
the ways in which they are applied to solving specific analytical problems.
To achieve this purpose, the Treatise is divided into three parts: I, analytical
chemistry and its methods; 11, analytical chemistry of the elements; and I11.
the analytical chemistry of industrial materials.

Each chapter in Part 1 of the Treatise illustrates how analytical chemistry
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Xii PREFACE TO THE FIRST EDITION OF THE TREATISE

draws on the fundamentals of chemistry as well as on those of other sciences;
it stresses for its particular topic the fundamental theoretical basis insofar
as it affects the analytical approach, the methodology and practical funda-
mentals used both for the development of analytical methods and for their
implementation for analytical service, and the critical factors in their ap-
plication 1o both organic and inorganic materials. In general, the practical
discussion is confined to fundamentals and to the analytical interpretation
of the results obtained. Obviously then, the Treatise does not intend to take
the place of the great number of existing and exhaustive monographs on
specific subjects, but its intent is to serve as an introduction and guide to
the efficient utilization of these specialized monographs. The emphasis is
on the analytical significance of properties and of their measurement. In
order to accomplish the above aims, the editors have invited authors who
are not only recognized experts for the particular topics, but who are also
personally acquainted with and vitally interested in the analytical applica-
tions. Only in this way can the Treatise attain the analytical flavor which
is one of its prigcipal objectives.

Part 1 is intended to be very specific and to review critically the analytical
chemistry of the elements. Each chapter, written by experts in the field,
contains in addition to a critical and concise treatment of its subject, critically
selected procedures for the determination of the element in its various forms.
The same critical treatment is contemplated for Part 111. Enough information
is presented to enable the analyst both to analyze and to evaluate a product.

The response in connection with the preparation of the Treatise from all
colleagues has been most enthusiastic and gratifying to the editors. It is
obvious that it would have been impossible to accomplish the aims and
objectives cited in the preface without the wholehearted cooperation of the
large number of distinguished authors whose work appears in this and future
volumes of the Treatise. To them and to our many friends who have en-
couraged us we express our sincere appreciation and gratitude. In particular,
considering that the Treatise aims to cover all of the aspects of analytical
chemistry, the editors have found it desirable to solicit the advice of some
colleagues in the preparation of certain sections of the various parts of the
Treatise. They would like at this time to acknowledge their indebtedness to
Professor Ernest B. Sandell of the University of Minnesota for his interest
and active cooperation in the organizing and detailed planning of the
Treatise.

Minneapolis, Minnesota I. M. KOLTHOFF
Ann Arbor, Michigan P. J. ELviNG
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