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zation 
By J. Nyvlt, 0. Sohnel, M. Matachova, and 
M. Broul, Elsevier, 1985, 340 pp.. $67.25. 

The authors have set out to collect all 
the important information scattered in 
the literature that they feel is basic to the 
description of kinetics of crystallization, 
while simultaneously attempting to use a 
unified approach to the individual situa- 
tions. They have been remarkably suc- 
cessful, and have produced a monograph 
that covers the whole of this enormous 
field quite well. 

After a brief introduction the authors 
discuss the driving force for crystalliza- 
tion, and clarify an oft-neglected topic, 
the choice of concentration units and the 
difference this choice causes in defini- 
tions of supersaturation ratios and rela- 
tive supersaturations. Chapter 3 is a long, 
144 page chapter on nucleation in which 
44 pages are devoted to secondary nuclea- 
tion--the principal mechanism in indus- 
trial crystallizers. Chapter 4 (66 pp.) on 
crystal growth, discusses the various 
models, including the screw dislocation 
mechanism, which is the one most com- 
monly observed in practice. Chapter 4 
also covers the effect of additives on crys- 
tal growth, the spread in growth rates 
among individual crystals, and methods 
of measuring growth rates. Chapter 5 (69 
pp.) evaluates nucleation and growth ki- 
netics from model experiments in terms 
of the crystal population balance and the 
crystal size distribution, and also de- 
scribes the techniques used in these model 
experiments. Chapter 6 is on precipita- 
tion processes and how they differ from 
other crystallization systems. The last 
chapter covers other processes affecting 
the crystal size distribution, such as ri- 
pening, recrystallization, and coagulation 
and agglomeration. 

This book is a welcome addition to the 
literature on crystallization. The authors 
have gathered in one place an enormous 
amount of information --the references to 
the chapters take up 18 pages. And the 
references include many from eastern Eu- 
ropean journals, which are less well 
known or even unknown to most western 
engineers. However, the lead time for this 
book seems fairly long, for the most re- 
cent references are to 1982 publications, 
and there are only four of them. 

It is much easier to complain about 
what one does not like about a book than 
to express what one does like. I do like 
this book. It covers a broad field, and cov- 
ers it well. It covers both the nucleation 
and growth aspects of crystallization. It 
emphasizes and goes into the details of 
the principal mechanism of crystal for- 
mation-that of secondary nucleation. It 
discusses the principal technique for ana- 
lyzing model experiments-that of popu- 
lation balance analyses from crystal size 
distributions. It has a good discussion on 
the techniques of modelling, including 
apparatus used, the time necessary to es- 
tablish steady state conditions, and meth- 
ods of sampling. It has a very good section 
on deviations from an ideal mixed suspen- 
sion, mixed product removal crystallizer, 
and it covers both batch and continuous 
crystallization. 

This book, a first edition full of data 
and equations, does have numerous minor 
errors. For example, the reference to 
Bransom, p. 339, is given as 1979 when it 
should be 1959. Berglund is referred to on 
p. 224, but is not listed among the refer- 
ences. There are a number of minor typo- 
graphical errors, such as the unbalanced 
parentheses in equation 4.63. My major 
complaint, however, is the difficulty in 
following the nomenclature. The table of 
nomenclature, as the authors state, is not 
complete, and does not list units with the 
definitions. Units would be helpful in  
many cases, such as for s, defined only as 
“supersaturation rate.” With a complete 
table, including units, the book would be 
much easier to read. In a related matter, 
the axes on most of the graphs are 
marked only with symbols, not names, 
and sometimes the units are omitted. 

The authors go into adequate detail in  
most instances, but in a number of cases a 
little more explanation would add clarity 
and aid comprehension. On p. 155 they 
just mention that crystal “planes . . . with 
greater linear growth rates will disap- 
pear.” I 1  is very easy to explain this with a 
simple diagram, but as written it would 
be difficult for someone with little back- 
ground in this area to understand. In  sec- 
tion 5.2. I ,  “Derivation of the population 
balance,” the authors should, but do not, 
give the derivation, for it is not too diffi- 
cult. They just state the assumptions and 
give the final differential equation. 

I have but a few disagreements with 
the authors. In  section 5.2.5, “Inadequa- 
cies of the population balance method,” 
they argue for the superiority of the cu- 
mulative size distribution curve over the 
differential size distribution (or frequen- 
cy) curve. I believe that one is just as good 
as the other, as one is the derivative of the 
other, and one can always transpose one 
into the other. How to best handle and 
treat the data is another question. As the 
authors rightly point out, in plotting the 
differential distribution from sieve (or 
any other classified) data one should not 
draw the curve through the mean size for 
a particular class. The preferred tech- 
nique, not mentioned, is to plot the histo- 
gram, and then draw the curve such that 
the area above the mean frequency for a 
size class equals the area below. 

One minor point is on p. 3 1 1 where the 
authors mention that ripening is com- 
pletely new in industrial crystallization. 
They are unfamiliar with the photo- 
graphic industry, where the ripening of 
silver halide crystals for photographic 
“emulsions” is an old art. 

This book is a first edition. I hope there 
will be future editions where the short- 
comings can be corrected, in order to 
bring it from a good book to an excellent 
one. The shortcomings make this work 
harder to read and to use, but i n  spite of 
them, this book is to be highly recom- 
mended to all engineers and scientists 
working in the field of industrial crystalli- 
zation. With some supplemental materi- 
al, it can also be used as a text. 

Edgar B. Gutom 
Polaroid Corporation, W4 

Waltham. M A  02254 

Catalysis of Organic Reactions 
(Chemical  Industries Series, Vol. 
22). 
Edited by Robert L. Augustine. Marcel Dek- 
ker. Inc., 1985. 416 pp.. $75.00. 

Catalysis of Organic Reactions is a 
collection of papers first presented at  the 
Tenth Congress on Catalysis in Organic 
Reactions, Williamsburg, VA ( 1  984). It 
contains 22 contributions by 51 authors 
on a wide variety of topics in catalysis. 
These papers are grouped into five parts: 
homogeneous catalysis; H2-CO reac- 
tions; heterogeneous catalysis; catalytic 
oxidation; and selected topics. 
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The volume encompasses an impres- 
sively wide spectrum of catalytic systems. 
The contributions are divided roughly in 
half between homogeneous and heteroge- 
neous catalysis. Most discuss catalysis of 
specific reactions, such as oxidation of 
olefins to glycols or epoxides and sulfides 
to sulfoxides, hydroformylation of al- 
kenes, hydrogenation of phenols, and 
aminomethylation of diene polymers. A 
smaller number deal with synthesis of 
novel catalysts such as stereospecific 
catalysts and molecularly-dispersed bi- 
metallic catalysts. Also included are con- 
tributions about bacterial oxidation of hy- 
drocarbons and the use of single crystals 
as model catalysts. 

Catalysis of Organic Reactions is pri- 
marily a collection of research reports 
and not a review of this important area of 
catalysis. A small number of the papers 
do review current work; notable among 
these are Jack Lundsford’s contribution 
titled “Methanol Synthesis over Sup- 
ported Palladium Catalysts” and D.W. 
Goodman’s paper on the use of single 
crystals as model catalysts. However, the 
majority of the contributions detail the 
recent work of the individual authors. 
Most of the papers are quitc up to date, 
discussing developments through 1984. 

As one might expect, organization of 
such a variety of topics into a logical 
order is quitc difficult. Unfortunatcly, thc 
editor has broken the book into five sub- 
headings that overlap each other signifi- 
cantly. As a result, several of the papers 
appear out of place. For example, two 
reports about supported catalysts are 
found in the section about homogeneous 
catalysis, while a number of reports about 
homogeneousl y-catal y7.ed react ions are 
found in later sections of the book. It 
might have been more useful to divide the 
papers into broader subheadings such as 

organic oxidations, organic reductions, 
and catalyst design and analysis. 

The cover notes that accompany Catal- 
ysis of Organic Reactions hail it as “com- 
prehensive and definitive” and a “re- 
markable advance in the field.” These ac- 
colades appear to be a bit optimistic. The 
book does indeed cover a great deal of 
ground in catalysis, but the topics dis- 
cussed are quite specific, and little at- 
tempt is made to summarize or general- 
ize. The topics presented are fascinating, 
but thc presentations are often a bit eso- 
teric for noncxperts in each specific field 
of catalysis. Overall, this volume offers a 
small view of a wide variety of topics in 
organic catalysis. Unfortunately, its im- 
pact and importance are diminished by 
the narrowness of each of the individual 
contributions and its overall lack of con- 
tinuity. 

James N.  Michaels 
Dept. of Chemical Engineering 

University of California 
Berkeley, CA 94720 

Measurement Techniques in Heat 
and Mass Transfer 
By R. I. Soloukhin, and N. H. Afgan, Hemi- 
sphere Pub. Corp., 1985. $84.50. 

As Proceedings of the International 
Center for Hcat and Mass Transfer, the 
contents of this book have already been 
through a review process. One can as- 
sume that the papers in the book were 
selected from among many submitted 
prior to the X V  ICHMT Symposium. 
Therefore, the content and quality of the 
papers should be among the best avail- 
able to the review personnel a t  the time of 
the initial selection. 

The new measuring methods presented 

quite apparently are state-of-the-art 
methods using computers for data acqui- 
sition and numerical methods for analy- 
sis. Many could be adapted for use in 
industrial process control systems. At this 
point in time such a capability is an 
important quality for any measurement 
procedure. 

A wide variety of measurement tech- 
niques is presented. Most of the papers 
describe fairly specific and sophisticated 
measurement techniques. These defi- 
nitely are designed primarily for experi- 
mental rcsearch purposes, but some of 
these procedurcs could be adapted readily 
for industrial development or production 
applications. The survey paper on “High 
Temperature Measurement” (Maglic) is 
of general interest, and most of the papers 
in  the section on “Power Engineering 
Measurement” are of direct value to per- 
tinent industries. With regard to the level 
of sophistication required of potential 
readers, with their background in the unit 
operations and transport theory and their 
broad educational training in engineering 
and the sciences, chemical engineering 
students in  the sixth semester of their 
eight-semester curriculum should be able 
to understand and apply the principles 
and theory involved in most of the pa- 
pers. 

The organi~ation of the text material is 
appropriate for a book of this nature. The 
translations of articles from foreign 
sources are generally good. However, 
there are errors in spelling and in gram- 
mar which should have been caught in 
their final proofreading. Some of these 
are obvious, but they do not detract sig- 
nificantly from the overall high quality of 
the book. 

Robert E. Slonaker, Jr. 
Chemical Engineering Department 

Bucknell University 
Lewisburg, PA 17837 
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