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Zeolite Molecular Sieves. By A. Dyer. Wiley, Chichester
1988. xi, 149 pp., bound, £ 25.70.—ISBN 0-471-91981-0
Crystalline microporous solids replete with cavities and

channels of molecular dimension (3 to 10 A diameter) are all

the rage these days. Not only are they important, as they
have been for several decades past, as adsorbents, ion-ex-
changers and catalysts, they are also promising materials for
applications such as second harmonic generation (in laser
technology), as the basis of novel microdevices for electro-
and photo-catalysis, and potentially as novel membranes in

a range of new laboratory-scale and commercially viable fuel

cells.

Good books on the fundamentals of zeolite structure and
properties exist already, the ones by Breck (Wiley, 1974) and
Barrer (Academic, 1978) and Special Publication No. 23
“The Properties and Applications of Zeolites” (edited by
R. P. Townsend, the Chemical Society, London, 1980) as well
as ACS Symposium Series 218 on ‘““Intrazeolite Chemistry”’
(Ed. G. D. Stucky and F. G. S. Dwyer), being particularly
noteworthy. There is also a relatively large collection of ad-
mirable review articles devoted to various aspects of the sci-
ence and technology of zeolites which have appeared in the
last five years.

This book adds very little to the information already col-
lated in the open literature. It consists of ten brief chapters,
the contents of which provide hardly any new items of infor-
mation and precious few chemical or other surprises. For
that reason alone it cannot be recommended as a favored
introductory text, which is what it purports to be. In parts
the text reads like advertisers copy. Thus, on p. 84, we are
told in arid terms that horticultural applications (of clinop-
tilolite and mordenite) generally use 5 to 10 % incorporation
of the zeolite into growing media. “The value of this has been
shown in the production of tomatoes, bell peppers, house
plants and strawberries”, and that “‘obviously ion exchange
has a role in these phenomena”.

There are a number of misprints. On p. 81 there is talk of
“large part mordenite” (not large port) and Figure 80 is la-
belled ‘Tonic’ rather than ‘Tonic’ radius.

More serious, however, is the improper use of figures and
micrographs published elsewhere. Figures 42 and 43, for ex-
ample, appeared in ACS Symposium Series 218 (p. 183,
(1983)) and the Springer Series in Surface Science 5 (p. 124,
1986). Had the senior author of these original publications
been consulted, and his permission to re-publish sought (a
common courtesy), this text would not, as now, be in breach
of copyright law.

John M. Thomas
Royal Institution of Great Britain
London (UK)

Problem-Solving with Microbeam Analysis. By K. Kiss.
Elsevier, Amsterdam 1988. 410pp., hard cover,
Df1 245.00. — ISBN 0-444-98949-8
Microbeam techniques have matured into appropriate

methods for the characterization of materials on the micron-
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and even submicron scale. During the last two decades, in-
struments such as the electron microprobe and the scanning
electron microscope went on the production line and are now
in third generation development. Other instruments, e.g. the
electron- and ion probes have been constructed and have
become commercially available, and, although numerous
further instruments have been designed and significant ap-
plications have been announced, their ultimate break-
through has not yet been achieved.

On the other hand, the characterization of microstructures
is of high-ranking value in quality assurance and materials
research. More and more applications become known, and
more commercially available instruments become useful in
the guidance of research, especially in high-tech industries.
Obviously, each one of these techniques has special capabil-
ities, but none of them are suited to uniquely cope with all the
complex problems. Besides, instrument prices in the range of
100000 to 600000 US $, and operation costs are very high.

Each technique has its own specific literature, but apart
from reviews and proceedings, there exists as yet no survey
on the various techniques and their respective fields of appli-
cation. This book fills this gap and will help engineers, ana-
lysts and scientists facing various microanalytical problems
to work with those techniques or to select the above men-
tioned expensive intruments.

Part 1 deals with optical and electron microscopy, X-ray
and electron spectroscopy, with ion beam methods as well as
Raman and laser techniques. One chapter summarizes those
methods especially used for the control of microelectronic
devices, another is devoted to the combination of comple-
mentary techniques and the last chapter is involved with the
strategy of selecting the most suitable technique for solving
the problem.

Part 2 includes a great variety of case histories and selected
applications of the various techniques. Two entire chapters
are devoted to synthetic polymers and microelectronics, a
third to miscellaneous problems in metallurgy and corrosion
as well as glasses and ceramics, catalysts, fibers, food prod-
ucts, cosmetics and the environment. The numerous exam-

ples of failure analysis and trouble shooting reflect the au-
thor’s wide experience. The book concludes with a biblio-
graphy of 829 references, a glossary of acronyms and a sub-
ject index with about 1200 keywords.

The advantages and limitations of the individual tech-
niques are evaluated adequately and critically and listed con-
cisely. Tt is intentional that the finer details of the various
methods have been omitted or abridged. However, this re-
viewer would have wished for some more fundamental infor-
mation on particular techniques: (i) Optical microscopy is
insufficiently described. The principle is mentioned, and
some variants such as phase or interference contrast micros-
copy are discussed briefly, but knowledge of the fundamen-
tal figures of merit like spatial resolution, magnification and
depth of field are assumed. (ii) X-ray spectroscopy is, in
general, based on the Moseley law, and focusing spectrome-
ters fulfill the Rowland condition: no mention is made of
either of these two rules. On the other hand, an entire page
(p. 54) is spent on artifact peaks called escape-peaks, al-
though the formula E = E, — 1.74 keV would have been self
explanatory. (iii) The chapter describing electron spectrosco-
py in only eleven pages is meagre throughout and in this case
a comparison of advantages and limitations is missing. (iv)
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The basic modes of operation within microbeam analysis;
the recording of line scans, area maps and depth profiles, are
certainly not common knowledge and should have been de-
scribed.

The main emphasis is placed on the methods and applica-
tions in the semiconductor and microelectronic industries.
Recent innovations like the small-spot ESCA and the LMIS
(liquid metal ion source) have been considered and modern
analytical electron microscopy is treated in greater detail. On
the other hand, there is no mention of the recent develop-
ment of the STM (scanning tunneling microscope) and the
two methods, PIXE (proton-induced X-ray emission) and
SXRF (synchrotron X-ray fluorescence), have not even been
briefly referred to. Both methods, like RBS (Rutherford
backscattering) are dependent on accelerators or storage
rings which are scarcely available to the general public, but
are very effective.

The literature coverage in both parts of the book is some-
what dated, the mean value lying in the middle of the 70’s
(only 14% of the citations are dated after 1983) and about
25% of the references are second-rate (sales brochures, inter-
nal reports, technical notes, etc.). Some representations are
also poor (e.g. Figure 1-74).
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Overall, the book is generously illustrated with figures and
relatively free of printing errors (Rushka instead of Ruska,
p. 20; K, , instead of Ka, ,, p. 123). However, a great disad-
vantage is imposed by the great number of figures of poor
quality. Of the 306 figures contained in the book, more than
half are photographs, mainly included in Part 2, and the
majority of these are reproduced badly. This is partly due to
bad models, partly to poor quality of the paper —and this at
a price which cannot be considered as low. Only the photo-
graphic reproduction of Figures 2-35 to 2-38 and the five
color photographs is acceptable.

It is for these reasons that the book cannot be recommend-
ed without reservations. But since the demand for such a
survey is certainly great, the author as well as the publishers
should be encouraged to commence with preparations for a
revised edition.

Reinhold Klockenkdmper
Institut fiir Spektrochemie

und angewandte Spektroskopie,
Dortmund (FRG)
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