I doubt if you could start cold and
learn the matrix approach from this
book, but if you know a little about
matrix algebra, the book is very help-
ful in making the application to chemi-
cal engineering calculations.

The same technique is repeated over
and over in section 1 for equilibrium
stage processes: distillation, absorption,
leaching, and extraction. In each case,
the book sets forth the basic principles,
works a problem by the conventional
method, then sets up the Newton-
Raphson matrix for solution by com-
puter. An excellent learning technique.

Obviously an equation-solving com-
puter program is a necessity. The book
skips over the step of solving the matrix,
once it is set up. Not until chapter 4 is
there an example simple enough to be
solved by hand. It would be helpful if
this example were earlier in the book,
to give the novice a feel for the method
and confidence that it works. Unfor-
tunately there is a typographical error
in the answer to this example, which
will be somewhat confusing to the non-
expert.

Section 2 fails to inspire such en-
thusiasm. Tt deals with rate processes,
and is limited almost entirely to the
derivation of rate expressions for vari-
ous models by the integral or integral-
differential forms of material and en-
ergy balances. No aid to application
is offered, and only once is it suggested
that the Newton-Raphson method
might be used to advantage. The prob-
lems in this section are all derivation
exercises.

The last three chapters describe the
results of field tests on several kinds of
equipment. An optimization procedure
is used to choose models which give
the best fit to the product distribution
which was obtained. The models are
shown to give good agreement with
data, but the procedures are not suffi-
ciently well described to be useful to
the inexperienced reader.

James O. OsBURN
CHEMICAL ENGINEERING
UNIVERSITY OF Jowa

Oxidation of Petrochemicals: Chemistry
and Technology, Theodore Dumas and Wal-
ter Bulani, Halstead Press. 186 pages.
$18.75

This small book is a carefully and
critically written summary of most in-
dustrially important hydrocarbon oxi-
dation processes used to produce petro-
chemicals. These processes are ar-
ranged into four chapters: (1) cata-
lytic oxidations in homogeneous liquid
phase, dealing with twenty catalytic
and noncatalytic reactions; (2) hetero-
geneous catalytic oxidations dealing
primarily with the production of

Page 1038 September, 1975

phthalic anhydride, ethylene oxide, and
acrylic acid; (3) catalytic dehydro-
genations for production of styrene,
butadiene, and related compounds; and
(4) amoxidation of olefins, dealing
primarily with acrylonitrile and meth-
acrylonitrile production. Each process
is described in detail including data
on thermodynamics, kinetics, reaction
conditions, processing and purification
techniques, catalyst compositions and
properties, comparison of processing
difterences as practiced by different
companies, and other special problems.

The text is rich in quantitative de-
tail. While the authors bring out the
important points relevant to each proc-
ess, they avoid being trapped by the
mountainous array of oxidation tech-
nology details described in the litera-
ture. Although the authors have done
an excellent job of selecting and sum-
marizing the material, they have al-
lowed an unusually large number of
typographical errors to remain in the
book. The authors’ occasional (mis)
use of organic names will certainly
cause the organic chemist to look over
the top of his eyeglasses (for example,
use of alkyl alkanes as a general term
for butane, butylene, isopentane, and
isopentylene.) The description of cata-
lyst function and mechanism is some-
what superficial and economic aspects
are often too briefly covered. In spite
of these minor shortcomings, however,
the book is well worth reading by
chemical engineers and industrial chem-
ists concerned with this basic source of
chemicals production.

CuAaRLES M. STARKS
ResEArRcH & DEVELOPMENT
DEPARTMENT

CoNTINENTAL O1r, COMPANY
Ponca City, OKLAHOMA

Thermedynamics (2nd Edition), J. P. Hol-
man, McGraw-Hill Book Company, New
York (1975). 590 pages. Prices not speci-
fied.

The field of thermodynamics is so
broad that no single book can encom-
pass all possible topics. Therefore, the
value of a book is likely to be judged
by the reader on the use to which he
might put it. Holman’s Thermodynam-
ics is such a text. Many potential users
will find it of importance because it
develops the science from both the
classical and the statistical points of
view. On the other hand, since many
chemical engineering students receive
their introduction to statistical thermo-
dynamics in courses in physical chem-
istry, other users might prefer that
this coverage be eliminated in favor
of the inclusion of such topics as phase
equilibria which are omitted. Similarly,
chemical engineering curricula nor-

mally contain full-year courses on ki-
netic theory and transport phenomena,

so Chapter 9 will not be of major use -

to chemical engineering instructors in
thermodynamics courses. They would
prefer more extensive coverage of non-
ideal gas behavior.

1t is, perhaps, unfair to judge a book
on other than its own terms, and on
this basis, the book under discussion
can be considered very successful. It
is so designed that the essential prin-
ciples of thermodynamics can be cov-
ered in a single term by the appropriate
selection of chapters. It is, therefore,
ideally suited for such a single-semester
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course in any discipline. Further, the

author is a mechanical engineer, and
he undoubtedly envisions the applica-
tion of his text more to that field than
to chemical engineering. As such, it
could be used for a two-semester course
quite satisfactorily. Chemical engineer-
ing students would also benefit from
the broader applications than are nor-
mally included in a text designed spe-
cifically for their use. However, while
all chemical engineering instructors
will find this book a useful addition to
their library, they will need to supple-
ment it considerably in those areas of

their special interest. Since one hesi-

tates to ask students to buy two texts,
one for a general introduction and one
for special applications, there are other
texts better suited for chemical engi-
neering courses of more than one term.

The book is well written and illus-
trated, and contains many examples
worked out to show the applications.
In addition there are numerous prob-
lems, and a solutions manual is avail-
able.

Professor Holman has also provided
an unusual adjunct to his book, al-
though this reviewer has not had the
opportunity to examine it. One can

purchase for $65 a series of self-study

cassettes (nine hours running time)
and a self-study guide ($2.95). While
this material is not intended to replace
class instruction, it should be useful
not only to the beginning student but
to those who have been away from
formal instruction for some time and
would like to brush up on their thermo-
dynamics background. It will be in-
teresting to see how this idea works
out, but even without this self-study
auxiliary material, this book can be
used with profit by anyone wishing to
compare the classical and statistical
approach to thermodynamics theory
and to see how theory can be applied
in many areas, many of which are of
interest to chemical engineers.

Ricuarp K. ToNER
DEPARTMENT OoF CHEMICAL
ENGINEERING

PrincETON UNIVERSITY
PriNcETON, NEW JERSEY
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