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Preface

In Comprehensive Analytical Chemistry the aim is to provide a
work which, in many instances, should be a self-sufficient reference
work; but where this is not possible, it should at least be a starting
point for any analytical investigation.

It is hoped to include the widest selection of analytical topics that
is possible within the compass of the work, and to give material in
sufficient detail to allow it to be utilised directly, not only by pro-
fessional analytical chemists, but also by those workers whose use of
analytical methods is incidental to their other work rather than con-
tinual. Where it is not possible to give details of methods, full refer-
ence to the pertinent original literature is made.

With the large number of contributors to Comprehensive Analytical
Chemistry, it has become increasingly difficult to publish volumes
with the originally planned contents. Volume III should have con-
tained optical methods of analysis. Though some of the authors have
submitted their chapters some time ago, others were late and some
chapters are still outstanding. It has been decided, therefore, to give
up the original editorial plans and to publish volumes of miscella-
neous contents as soon as there is enough material available. At the
same time, it was decided to give each new bound volume a new num-
ber instead of breaking one volume into parts A, B, etc. as done with
Volumes I and II. It is hoped that the new editorial policy will speed
up publication.

Volume III contains contributions on a wide range of subjects.
There are chapters on elemental analysis with minute samples
(Chap. I), standards and standardization in chemical analysis (Chap.
IT), separations with liquid amalgams (Chap. III), vacuum-fusion anal-
ysis of gases in metals (Chap. IV) and electroanalysis in molten salts



(Chap. V). All these topics deal with problems which confront the
modern analytical chemist. As usual, these contributions are written
by outstanding internationally known experts in their fields.

It is with the deepest regret that I have to report the sudden death
of Professor Cecil L. Wilson, one of the founders of Comprehensive
Analytical Chemistry. The death of Cecil Wilson is a loss to the in-
ternational community of analytical chemists of an outstanding re-
searcher, a gifted teacher, a prolific writer and a warm-hearted human
being. He will be long remembered.

Dr. C.L. Graham of the University of Birmingham assisted in the
production of the present volume; his contribution is acknowledged

with many thanks.

June 1974 G. Svehla
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Chapter I
Elemental Analysis with Minute Samples

GUNTHER TOLG

1. Introduction
1.1. METHOD NOMENCLATURE

“Elemental analysis with minute samples” or ‘“microanalytical
methods” (in contrast to the ‘“macroanalytical methods’) refer to all
those cases where the analysis of elements is accomplished with maxi-
mum accuracy on minute samples of inorganic or organic substances
or when particularly small samples are excited to send out signals
which are specific to the elements and which can be analyzed. These
microanalytical methods differ from the ‘“‘methods of trace analysis”
by means of which very low contents (< 10~ 2%) of minor elements
have to be determined in large quantities of sample [1].

In these cases, the bulk of the matrix elements can pose additional
difficulties in the analysis of small quantities of elements. After ini-
tial isolation using special methods of separation, the trace compo-
nents can frequently be detected by means of microanalytical meth-
ods which are appropriately arranged according to sample size [2—4]
(Table 1).

Even though the concept of “microanalysis’ is actually reserved
for milligram methods, it will be used subsequently in a larger sense
for all ‘“methods with samples below the milligram range”.

As is usual in chemical analysis, a distinction is made in microanaly-
sis between qualitative and quantitative methods. In the first case,
one aims at limits of identification as low as possible, in the latter
case one aims in addition at high precision. This subdivision is justi-
fied particularly in the case of methods of detection and analysis
based on chemical reactions since in these cases, qualitative and

References pp. 138—184 1



