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Diffusion: Mass Transfer in Fluid 
Systems by E. L. Cussler. Cam- 
bridge University Press, 1984, 525 
pp., $49.50. 

This book contains material that can be 
taught at both the senior undergraduate and 
graduate levels. Some chapters are suitable 
for engineers in industry and a few chapters 
could be of interest to biologists, physicians 
and chemists. 

The author points out that diffusion is al- 
ways perceived as a difficult subject. How- 
ever, since the author is a well recognized 
researcher in diffusion, it is not surprising that 
his style in writing and down-to-earth ap- 
proach makes the book appealing to the 
reader. 

The book begins with a short chapter, 
Chapter 1, which is concerned with the basic 
models for diffusion. Following that, the book 
is divided into four parts. 

Part I (Chapters 2-4) deals with the fun- 
damentals of diffusion. Diffusion in dilute 
and concentrated solutions is presented in 
Chapters 2 and 3, respectively. Chapter 4 
deals with dispersion concisely. 

Part I1 (Chapters 5-8) deals with diffusion 
coefficients. In Chapter 5 the author treats 
diffusion in gases, liquids, solids and poly- 
mers. Then the methods of measuring dif- 
fusivities are quickly reviewed. However, the 
author did not present as good a review of 
those methods as the one he presented earlier 
in his book on multicomponent diffusion. 
Chapter 6 is concerned with diffusion in 
electrolytic and associating systems; Chapter 
7, solute-solvent and solute boundary inter- 
actions; and Chapter 8, multicomponent 
diffusion. In Part 11, one would have expected 
the citation of the extensive contributions of 
researchers such as Babb and coworkers and 
Dullien and coworkers, but unfortunately the 
author failed to do that. Also, Cullinan and 
coworkers, who made significant contribu- 
tions to this area, were cited only once. The 
most recent reference cited in the case of the 
diaphragm cell is dated 1974. The author did 
not refer to the works of Asfour and Dullien, 
published in 1983, which provided an im- 
proved diaphragm cell design, a new equa- 
tion and more reliable calibration tech- 
nique. 

Part 111 (Chapters 9-12) is concerned with 
the fundamentals of mass transfer, absorption 
and distillation, and forced and free con- 
vection. The author approaches these subjects 
in a very easy-to-follow and clear manner. 

Part IV (Chapters 13-17) is reserved for 
coupling diffusion with other processes; e.g., 
heterogeneous, homogeneous chemical re- 
actions, membranes, heat transfer, and si- 
multaneous heat and mass transfer. 

The book also contains a fair number of 
solved examples and problems (many with 
final answers) that help clarify the various 
concepts brought forward by the author. 
However, the book lacks an author index. 

Finally, the author has succeeded in pre- 
senting a difficult subject in an attractive 
manner. 
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Deactivation of Catalysts by R. 
Hughes, Academic Press (London), 
June 1984; 265 pp., $42.00. 

This is a monograph on catalyst deactiva- 
tion. The purpose, as stated by the author, is 
to bring together the information accumu- 
lated in the literature as a more cohesive 
whole and to address the problem of the loss 
of activity due to the catalyst deactivation. 
After a brief introduction of catalyst deacti- 
vation in general, a diffusion-deactivation 
problem is treated. This is followed by sepa- 
rate treatments of sintering, poisoning, and 
fouling. Deactivation in catalytic reactors 
along with the optimization of such reactors 
is then considered. Considerable attention is 
paid to catalyst regeneration at the end. 

The monograph would be a nice reference 
to have in anybody’s bookshelf who is inter- 
ested in getting abreast of the subject matter. 
The attempt by the author to relate physics 
and chemistry to quantitative descriptions to 
the extent possible is notable. The discussion 
of catalyst deactivation through specific ex- 
amples for various catalysts should be useful. 

The chapter on regeneration of deactivated 
catalysts is rather complete by itself and is 
perhaps the best chapter in the book. 

The attempt to bring together the diverse 
deactivation phenomena and the diverse 
approaches taken is by no means an easy task. 
Because of this difficulty and the diversity 
involved, some might feel that the subjects of 
poisoning and fouling could have been 
treated more extensively and rigorously, 
beyond the level presented in the book. Some 
might feel the same for the reactors affected 
by catalyst deactivation. The subject of sin- 
tering could have been pursued further for 
a relationship for the surface area change in 
the case of atom migration. Compared to the 
other subject matters, the subject of diffu- 
sion-deactivation is treated rather lightly. 
Some could be confused by the use of the 
notation R* in the pellet conservation equa- 
tions and the definition of effectiveness factor 
(pp. 38-39). It could be a simple typograph- 
ical error, but a clarification would be 
helpful. 

The author should be congratulated for his 
attempt to bring together the diverse deac- 
tivation phenomena as a cohesive whole. 

HONG H. LEE 
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University of Florida 
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Principles of Adsorption & Ad- 
sorption Processes, by D. M. Ruth- 
ven, John Wiley & Sons, 1984, xxiv + 433 pp. 

At a time at which the search is on for less 
energy-consuming alternatives to distillation, 
adsorption has received increased attention 
as an industrial separation method. All the 
more welcome is a book covering funda- 
mentals of adsorption and its application in 
industrial practice, especially if written by 
one of the leading experts in the field. 

Ruthven’s book is unusual in that it com- 
bines physical chemistry and chemical en- 
gineering of its subject and so brings together 
in a self-consistent treatment two facets 
which traditionally have been far apart. Its 
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main topics are: adsorbents (28 pages) and 
their characterization (34 pages); thermo- 
dynamics and equilibria (70 pages); diffusion 
in porous media (42 pages); batch kinetics (40 
pages); flow through packed beds (16 pages); 
fixed beds (including multicomponent, 
chromatographic, and nonisothermal sys- 
tems, 136 pages); and separation processes 
(including cyclic and continuous counter- 
current operation, 74 pages). 

The presentation throughout is lucid, 
concise and competent, and provides an up- 
to-date resume of the state of the art. High- 
lights of the book are excellent discussions of 
predictive correlation for adsorption equi- 
libria, including most recent work, and of 
nonisothermal fixed-bed behavior, an im- 
portant topic usually shortchanged in the 
chemical engineering literature. Extensive 
references and good subject and author in- 
dices are provided. The book will be of great 
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value to the practical chemical engineer and, 
because of its broad and uptedate coverage, 
might serve as a graduate-level text. 

There are certain passages that this re- 
viewer hopes will be revised in a future re- 
print. The most notable is the reproduction, 
at face value, of Langmuir’s kinetic deriva- 
tion of his isotherm (pp. 49-51). This is an 
exercise which today is only of archeological 
interest, invokes a model with little, if any, 
resemblance to reality, and obscures the 
fundamental fact that the Langmuir iso- 
therm is just a special case of ideal mass-ac- 
tion law equilibrium. 

A more serious criticism that can be leveled 
against this book is a lack of balance. As the 
author acknowledges, the areas he is most 
familiar with have been emphasized. For 
example, 17 out of 22 pages on practical ad- 
sorbents deal with zeolites, and organic 
polymers as adsorbents are not even men- 

tioned. Similarly, in the otherwise excellent 
discussion of adsorption thermodynamics and 
equilibria, rather more than necessary cov- 
erage is given to statistical thermodynamics. 
In the author’s words, the intention was not 
to produce a comprehensive review, but to 
provide a concise survey as an introduction 
to the more detailed information available in 
the scientific literature. This goal has cer- 
tainly been achieved, and a slight imbalance 
is probably a small price to pay for the unity 
of viewpoint and presentation which an ex- 
pert, single author has brought to a topic of 
the type usually covered only in disjointed, 
collective monographs. 
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