
reasonable size, an effort should be 
made to keep a balance between com- 
prehensiveness and thoroughness. The 
authors apparently have not paid spe- 
cial attention to this type of considera- 
tion. For instance, the topic of flow at 
low Reynolds number has been ignored 
(even the Stokes law of drag of a 
slowly moving sphere appears nowhere 
in the text) while other topics, such 
as flow separation and flow of non- 
Newtonian fluids, have not been ade- 
quately treated. On the other hand, 
more than ten pages have been de- 
voted to tables of compressible flow 
data. 

The system of references does not 
seem to make up for deficiencies in the 
presentation. Actually the authors fre- 
quently refrain from discussing a topic, 
indicate that it is treated in more ad- 
vanced texts, but fail to cite an appro- 
priate reference (see for example pp. 
132,252,264,286,355). 

In general the authors have presented 
the basic equations and discussed many 
techniques and analytical procedures 
to solve fluid mechanical problems but 
have provided very little information 
about the conditions under which these 
techniques should be applied. This lack 
of emphasis on the relationship be- 
tween observations and mathematical 
models is quite evident. For instance, 
experimental data are presented only in 
one or two places and the Reynolds 
number, which is normally used to 
characterize flow regimes according to 
their physical si nificance, is intro- 

of the book. 
In conclusion, although the book may 

be useful to teachers of intro,ductory 
courses, it is doubtful whether it can 
make fluid mechanics more attractive 
to students than other textbooks cur- 
rently available. 

A. J. KARABELAS 
SHELL DEVELOPMENT COMPANY 

HOUSTON, TEXAS 

duced almost at t a e end (Chapter 8) 

Physicochemicol Processes for Woter Quol- 
ity Control, Walter J. Weber, Jr. (with 
eight contributors), Interscience, New 
York (1972).  640 pages. $19.95. 

The author’s preface states that this 
volume is to be used as a text for a 
one or two-semester course in physico- 
chemical processes for water and waste- 
water treatment technology, graduate 
or upper-division undergraduate level. 
The book is also intended as a reference 
for practicing engineers, in which class 
this reviewer falls. Both of these in- 
tents are carried out in a noteworthy 
manner; however, the principle em- 
phasis of the text is on fundamental 

principles, and as such, will be of great 
value in the academic field. 

The book is divided into twelve chap- 
ters, each chapter written separately 
by the author and/or other experts. 
Each section can be used inde- 
pendently of others for study. The first 
chapter (Process Dynamics, Reactions, 
and Reactors), gives an adequate re- 
view of kinetics, reaction equilibrium 
considerations, process dynamics, and 
energy and mass transport, and pre- 
sents basic theory for the remaining 
eleven sections. 

The remaining eleven chapters (Co- 
agulation and Flocculation, Sedimenta- 
tion, Filtration, Adsorption, Ion Ex- 
change, Membrane Processes, Chemi- 
cal Oxidation, Disinfection, Corrosion 
and Corrosion Control, Aeration and 
Gas Transfer, Sludge Treatment), 
cover their respective subjects thor- 
oughly. 

These individual sections are pre- 
sented in a logical and informative 
manner. Fundamentals and theory are 
emphasized; however, many useful cor- 
relations, descriptions of general cate- 
gories of equipment used in the subject 
process of the section, a review of the 
state of the art, and comparisons of the 
specific sections process with similar 
processes make these sections inde- 
pendently useful. 

Problems and solutions are provided 
at the end of each section. I t  might be 
more useful for teaching purposes if 
the problem solutions are presented 
separately; however, these adequately 
cover the subject matter of each chap- 
ter. 

This reviewer felt that the omission 
of the Zeta Potential concept from the 
Coagulation and Flocculation chapter 
deprives the student and engineer of a 
principle of growing importance in the 
field of solids/liquid separation. This 
reviewer was unable to find the iden- 
tity of all of the parameters shown on 
Figures 9-3 and 9-4 in the chapter on 
Disinfection. 

The engineer or scientist should find 
this book of value as a reference for 
designing and selecting water and 
wastewater treatment processes in spe- 
cific problem areas. It should also be 
helpful in studying existing processes. 

With the federal Water Pollution Act 
amendments of 1972 imposing a hefty 
burden on industry to further purify 
industrial wastewater emissions, this 
text will be useful as a comprehensive 
reference to many scientists, engineers, 
and students. This reviewer found many 
new ideas, as well as several thorough 
reviews of well-known wastewater 
treatment concepts. 

CURT B. BECK 
CABOT CORPORATION 

ENVIRONMENTAL CONTROL 
PAMPA, TEXAS 79065 

Process Dynomics and Control, Vol. 2, 
Control System Synthesis, J. M. Douglas, 
Prentice-Hall, Englewood, N. J .  (1  972).  
$ 1  8.95. 

Volume 2 of Professor Douglas’ book 
is a continuation of Volume 1. It dis- 
cusses the control of a variety of proc- 
esses of chemical engineering interest. 
Many of the examples and problems on 
control are based on process dynamics 
models derived in the first volume. This 
book should be of value to the chemi- 
cal engineering student, the practicing 
control engineer, and the researcher. 

The concept of control is approached 
from a rather broad viewpoint that in- 
cludes regulatory control at a fixed set 
point and controlled cycling that might 
improve overall system performance. 
Control of various types of chemical 
reactors is analyzed throughout the 
book. Heat exchangers and distillation 
processes are used as examples in some 
discussions. 

Chapter 7 (the first chapter) dis- 
cusses regulator control of a single 
variable, starting with an example of 
how a controller can make an unstable 
chemical reactor controllable. Feedback 
control of simple linear processes with 
standard control modes is given, fol- 
lowed by a short, but excellent, pre- 
sentation of criteria for stability. Con- 
trol system synthesis based on Bode’ 
diagrams and root locus plots is dis- 
cussed at length for theoretical models. 
The chapter closes with topics on non- 
linear effects, feedforward control, and 
distributed parameter systems. 

The next chapter on multivariable 
control starts with cascade control and 
interaction between controllers in feed- 
back systems. After a discussion of 
controllability and observability of 
variables, feedforward control systems 
are analyzed. Some of the practical dif- 
ficulties encountered when multivari- 
able techniques are applied to a com- 
plete chemical plant are given. 

Optimal control of fixed set point 
processes is presented starting with 
performance criteria and mathematical 
tools required. Pontryagin’s minimum 
principle is then applied to a variety of 
single variable and multivariable ex- 
amples. The effect of performance cri- 
terion on the optimal control law is 
examined. The chapter closes with a 
brief discussion of optimal control of 
distributed parameter systems. 

The last chapter challenges the as- 
sumption that an optimum steady state 
design gives the best plant per- 
formance. Examples of processes that 
demonstrate improved performance 
with pulsed operation are discussed. 
The concept of the chemical oscillator 
is explained with care and the neces- 
sary conditions for the existence of 
such a phenomena are developed. 
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Finally, the possibility of adding con- 
trollers to cause optimal oscillation of 
stable steady state processes is ex- 
amined. 

The author has provided problems 
with an indication of their level of dif- 
ficulty, However, so few of them are 
designated as undergraduate that this 
book must be considered as a graduate 
text. The two volumes should be used 
in sequence with Volume 1 at either 
the undergraduate or graduate level. 

ROBERT L. NICKELSON 
CHEMICAL ENGINEERING 

DEPARTMENT 
MONTANA STATE UNIVERSITY 

BOZEMAN, MONTANA 

Dynamic Behavior of Processes, John C. 
Friedly, Prentice-Hall, Englewood Cliffs, 
N. J. (1972). 590 + xv pages. $18.95. 

This text by John C. Friedly is a 
surprisingly complete discussion of the 
principles of unsteady state behavior of 
chemical and related processes. Friedly 
has given a very complete and detailed 
exposition of the dynamics of chemical 
processes. This book is especially note- 
worthy for its many detailed examples 
of models for reactors, both continuous 
for stirred tank and batch tank, and 
distributed (packed bed and tubular) 
and for its major emphasis on distrib- 
uted systems and their partial differen- 
tial equation models. Likewise, a very 
thorough treatment is given of the 
methods of solution of the resulting 
sets of equations where they fit any 
of the systems which have analytical 
solutions or where approximations are 
possible. Also extensively treated are 
lumped and distributed models for dis- 
tillation and the related separation 
processes. 

This text uses fully the mathe- 
matical techniques of vector analysis 
and matrix notation to facilitate the 
development and the solution of com- 
plex models of ordinary and partial 
differential equations. Chapter 3, along 
with two appendices of the book, gives 
a 37-page review and tabulation of 
matrix, vector, and linear algebra tech- 
niques, as well as Laplace transform 
methods, This material is enough for 
reference or review but requires that 
the reader have experience with these 
techniques prior to attempting a thor- 
ough study of process dynamics as pre- 
sented here. 

While the book is somewhat larger 
than average, it is still relatively small 
for the large number of topics covered. 
Consequently, the material is covered 
at a quite high level in order to be 
thorough but brief. The result is a text 
which is really suited only for students 

author in his Preface recommends his 
book for a typical graduate course in 
process dynamics, or for advanced 
and specialized courses in this area. As 
just mentioned, this reviewer would 
certainly support the use of this book 
for a second or advanced level gradu- 
ate course in the area of process dy- 
namics. 

In view of the specialized nature an,d 
very high level of this text, this re- 
viewer would not endorse it even with 
extensive supplementary material for a 
course in process control (presumably 
at the graduate level) or for a senior 
course in process dynamics and con- 
trol. There are too many excellent 
process control tests available today 
which cover both dynamics and contiol 
at a lower technical level and in a 
much more detailed fashion. Certainly, 
one or the other of these should be 
used for such purposes. 

In summary, this is a very valuable 
reference book for those with the back- 
ground to use it and an excellent text 
for the advanced student. 

THEODORE J. WILLIAMS 
102 MICHAEL GOLDEN LABS 

PURDUE UNIVERSITY 
WEST LAFAYETTE, INDIANA 47907 

Gas Chromatography, L. Szepesy, Chemical 
Rubber Co., Cleveland, Ohio (1972). 384 
pages, $26.50. 

The gas chromatograph is probably 
the analytical instrument with which a 
chemical engineer is most likely to be- 
come involved. This book by L. Sze- 
pesy, a chemical engineer himself, is 
well designed to acquaint those having 
little or no experience in gas chroma- 
tography with the fundamentals, 
equipment, and techniques of this con- 
stantly expanding field. It is a well or- 
ganized and very readable book, 
although the translation is occasionally 
awkward. 

In the firs’t sections of the book deal- 
ing with the theory and fundamentals 
of gas chromatography, many of the 
familiar equations of mass transfer, 
fluid flow, and phase equilibria are in 
evidence. Refraining from including de- 
rivations, the author has simply pre- 
sented the more important equations 
and correlations accompanied by dis- 
cussions of their relative value and 
applicability. 

The chapter on equipment is quite 
complete with descriptions of the major 
types of the various components which 
make up gas chromatographic systems. 
The advantages and uses of each type 
of equipment are presented clearly and 
concisely. 

operating techniques, and the treat- 
ment of data are adequately discussed. 
Information about conditions for spe- 
cific analyses are not given in the book. 
Instead, the author has chosen to pre- 
sent tables containing references on the 
inalyses of the more important groups 
of compounds, both liquids and gases. 
Most of these references are to English 
language journals, and there are sev- 
eral given for each group of com- 
pounds. 

Two short chapters on preparative 
and process gas chromatography are 
also included. There is an extensive 
bibliography of over 1100 references, 
and the index is very complete. 

While there is nothing new or unique 
in this book, those inexperienced in 
the field of gas chromatography will 
find it a very useful and informative 
text. The price, however, may limit its 
attractiveness for many. 

R. G. WETHEROLD 
MOBIL CHEMICAL COMPANY 

LABORATORY 
EDISON, N. J. 08840 

RESEARCH AND DEVELOPMENT 

Chemical Reaction Engineering, Advances 
in Chemistry Series 109, American Chemi- 
cal Society, Washington, D. C. (1972) 
$16.50. 

This book represents the proceed- 
ings of the First International Sympo- 
sium on Chemical Reaction Engineering 
held in Washington, D.C. in June, 1970. 
Although titled “First International”, 
the Symposium was an outgrowth of 
the previous four European symposia; 
the first held in 1957. Many feel that 
these symposia defined, in essence, the 
broad field of chemical reaction engi- 
neering. A wide range of topics is rep- 
resented and both fundamental and 
applied papers are included. There are 
papers ,dealing with fixed bed reactors, 
polymerization kinetics and reactor de- 
sign, fluidized bed reactors, optimiza- 
tion of reactor performance, physical 
phenomena an,d catalysis in gas-solid 
surface reactions, two-phase and slurry 
reactors, catalyst deactivation, industrial 
process kinetics and parameter estima- 
tion, stability, control and transient op- 
erations, and biochemical reactions. 

In each subject area (10) is an 
authoritative review of the state of the 
art by an international expert, followed 
by extended summaries of the research 
papers. This structure provides the 
reader with a current, general survey of 
each area, as well as details of the 
latest research. Care was taken to en- 
sure that session chairman and authors 
represented both the United States and 

with a high ievel of prkparation. The (Continued 011 page 416) 
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