Theory of Molecular Fluids, Vol. 1:
Fundamentals

By C. G. Gray and K. E. Gubbins, Oxford
Univ. Press, 1985, 626 pp., $79.00.

This book represents the results of a
major undertaking to review and codify
the research to date on intermolecular
forces and fundamental statistical me-
chanics for fluids composed of small,
nearly-rigid molecules with more than
one atom. The treatment is restricted to
equilibrium properties of classical, non-
reacting, nonelectrolyte fluids, with par-
ticular emphasis on liquids. Intermolecu-
lar potential models are discussed in great
detail, especially the generalized Stock-
mayer potential and the site-site poten-
tial. The fundamental statistical mechan-
ics presentation focuses on the pertinent
molecular distribution functions and cor-
relation functions. Both perturbation the-
ories and integral equation theories for
the pair correlation function, needed to
calculate equilibrium properties, are dis-
cussed in much detail, with appropriate
historical descriptions. Extensive appen-
dices provide much useful background
material for the less sophisticated reader,
including information on spherical har-
monics and related quantities, mathemat-
ical results, molecular polarizabilities,
and the virial and hypervirial theorems.
In addition, there is a rather complete
table of multipole moments and polariz-
abilities for use in applications.

Since the fluids for which the theories
are developed include many species dealt
with in chemical processing, the potential
applications in chemical engineering are
of a much greater magnitude than pre-
vious theories of monatomic fluids. Direct
applications would be in such areas as
phase equilibria, dielectric phenomena,
and surface effects. For the immediate
future, this work will be useful to ad-
vanced graduate students and certain re-
search workers in chemical engineering
thermodynamics, with Volume 1 of inter-
est primarily to theorists. A good knowi-
edge of quantum mechanics, statistical
mechanics, and other physical chemistry
topics will be needed to comprehend the
material without extended self study or
tutaledge—probably a level of knowledge
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well beyond that obtained by most under-
graduate chemical engineers.

Reid C. Miller

College of Engineering and Architecture
Washington State University

Puliman, WA 99164-2714

Adsorption Technology: A Step-by-
Step Approach to Process Evaluation
and Application (Chemical Indus-
tries Series, Vol. 19).

Edited by Frank L. Slejko, Marcel Dekker,
Inc., 1985, 240 pp., $55.00 (U.S. and Ca-
nada); $66.00 (all other countries).

This book promises in the preface that
it will fill a void in the existing literature
on adsorption—it is meant to be an intro-
ductory text that “will carry [the novice]
through the tortuous path of applying ad-
sorption technology.” In order to accom-
plish this, the text contains four large
chapters, each written by different au-
thors. The first chapter deals with the
theory and models of adsorption. The sec-
ond describes methods available for test-
ing adsorbents. The third chapter is a
summary of some of the practical design
considerations for large-scale adsorption
systems, and the fourth treats specific ap-
plications of industrial wastewater treat-
ment using adsorption. Only the first
chapter is written by an academic, and
the book has a definite industrial, techno-
logical flavor, heavy on examples and em-
pirical observations and somewhat light
on fundamental principles. There are a
reasonable number of references at the
end of all chapters except the second. The
index is fairly complete and the nomen-
clature is consistent from chapter to
chapter. There are no example problems
or homework problems, and this of course
reduces its suitability as a text for a
course.

The first chapter on adsorption theory
is the shortest of the four. After a brief
introduction to the various types of ad-
sorption isotherms for solutes on to solid
surfaces (BET, Langmuir, Gibbs,
Freundlich), it presents a correlation for
mass transfer coefficients from the fluid
to the particle surface due to Williamson
et al. (1963). Since the governing equa-
tion for the fluid phase solute concentra-
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tion is not written, the reader is assumed
to be able to derive this on his own. A lit-
tle more space is devoted to the transport
of solute in the particles by bulk and sur-
face diffusion. However, the reactor mod-
els section gives only curves of final re-
sults with no details, and refers the reader
to a computer program called MADAM
written at the University of Michigan. In
this reviewer’s opinion, this chapter
should have been much more comprehen-
sive.

The second chapter on the testing of
adsorbents provides physical data for
granular carbons, activated carbons, and
synthetic adsorbents (surface area, densi-
ty, etc.). It also describes in detail the
procedures that should be followed to
measure the adsorption capacity for a
particular compound. This chapter is re-
plete with good technical hints and very
practical comments on how to make ad-
sorption measurements and the chemical
and physical factors that can influence
them. Unfortunately, there are no refer-
ences given for the source of any of the
information. The third chapter is a very
thorough summary of the various operat-
ing modes, regeneration methods, pre-
treatment techniques, etc. commonly
used industrially. There are also good de-
scriptions of the available batch pro-
cesses, moving bed processes and fixed
bed processes. There is also some good
information about scale-up and hydrau-
lics of fixed bed absorbers. The final
chapter deals with the treatment of
wastewater by adsorption. Examples are
given of various pesticides and other or-
ganic molecules (phenolics, chlorinated
hydrocarbons, aromatic hydrocarbons)
that have been removed by adsorption
methods. It also specifies some of the dif-
ferences between activated carbon and
polymeric adsorbents, and the advantages
and disadvantages of each.

In summary, I think this book would be
of great value to readers wishing an intro-
duction to adsorption technology, to-
gether with some very helpful practical
hints as to choice of adsorbents, methods
of characterization, and techniques for
design and operation. Because of the
rather superficial treatment of the funda-
mentals of transport phenomena and
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