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Mechanics of Solids and Fluids, Robert R.
Long, Prentice-Hall, Inc., Englewood Cliffs,
New Jersey {(1961). 156 poges. Trade edi-
tion $9.00, text edition $6.75.

A large part of this book is concerned
with stress, strain, and equations of mo-
tion in a continuous three-dimensional
medium. As an introductory text it is
primarily restricted to matter with linear
stress-strain diagrams, such as elastic solids
and Newtonian fluids. But it is not just
another mechanics book. The vector and
tensor notation allows the author to devote
more space to concepts than to lengthy
equations and at the same time describe
situations of more than one or two di-
mensions. The qualitative discussion of
plastic solids and plastic fluids is interest-
ing. Theory is emphasized, but applica-
tions are clear.

For the chemical engineering student
this book would be useful for considering
force balances and one-phase motion

Page 704

problems in a general notation. It would
be useful for learning some applications
of calculus and boundary value problems.
But little is said about fluids and even less
about real fluids that have viscosity and
friction. The author’s attitude is expressed
in his discussion of the Navier-Stokes
equation where he mentions that “In
nearly all cases of practical importance
the frictional terms are only a very small
fraction of the other terms, except in
limited regions.” Three paragraphs are
devoted to turbulent flow. The brief dis-
cussion of real fluids is well done however.
This is not a chemical engineering book,
but it can provide a link between the
mechanics of civil engineering and the
fluid flow of chemical engineering. This
would, for example, be good preparation
for reading new texts such as “Transport
Phenomena” by Bird, Stewart, and Light-
foot.
Joun A. TALLMADGE, |R.
YaLE UNIVERSITY

Physical Chemistry, 2 ed., Farrington Dan-
iels and Robert A. Alberty, John Wiley and

A.I.Ch.E. Journal

Sons, Inc., New York (1961). 744 pages.
$8.75.

This book continues to be an outstand-
ing one for its purposes, that is, as a text
for comprehensive first course in physical
chemistry. The new edition includes sev-
eral topics and approaches not in the first
edition and is substantially reorganized.

Much of the early work in physical
chemistry was concerned with the average
properties of large parcels of molecules.
This deterministic approach, of which
classical thermodynamics is an example,
has lead to the development of many use-
ful relationships. In recent years however
more investigations have been concerned
with the properties of molecules them-
selves; the stochastic approach, involving
molecule to molecule variations, is becom-
ing increasingly important. This emphasis
on molecular properties has strongly in-
fluenced the reorganization of this edition.
Clagsical thermodynamics has been pre-
sented first, kinetic theory follows, and
then the sections on quantum theory, mo-

(Continued on page 4D)
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lecular structure, spectroscopy, and statis-
tical mechanics appear. This reorganization
is a substantial improvement; however it
does tend to divide up some topics. For
example reaction kinetics is divided into
“large-parcel” and molecular approaches
and placed in different parts of the book.
On the other hand some topics are brought
together under a better grouping. For
example the interfacial phenomena of
surface tension, adsorption isotherms, and
surface-catalyzed reactions are included in
a chapter called surface chemistry.

This emphasis on molecular properties
is also reflected in the authors’ choice of
new material. Most of the spectroscopy
and statistical mechanics chapters are
topics not in the first edition.

Another interesting change in this sec-
ond edition is the retitling of many chap-
ters, for the new titles represent a different

orientation to students using this book as
a text. The chapter on Heat, Work, and
Heat Capacity is renamed First Law of
Thermodynamics; Thermodynamics is now
Second and Third Law of Thermody-
namics; discussion of vapor pressure is
not Liquid State but rather One Compo-
nent Systems; Colloids is now Macro-
molecules, and so forth. These changes
offer a definite descriptive improvement.

The mathematics required for the text
is still primarily elementary differential
and integral calculus. However some topics
of advanced calculus, such as infinite
integrals, have been used in this new edi-
tion. The authors indicate that this has
been done because of the better mathe-
matical preparation of the students. It
should be noted that some other texts in
the field have utilized advanced topics
more than this text.

Of special interest to chemical engineers
are new sections in chapters on gases
{Kinetic Theory) and liquids (Irreversible
Processes) which give definitions for
energy and momentum transport. In con-
trast to recent texts in chemical engineer-
ing however the units chosen for the dif-
fusivities of momentum, energy, and mass
arc all different. Thus there is little attempt
to imply the analogies—even of mathemati-
cal form. Furthermore some of the as-
sumptions are treated lightly. For ex-
ample Fick’s first law of diffusion is de-
fined, but no mention is made that this is
restricted to the case of equi-molal diffu-
sion.

As in the earlier edition turbulent flow
is not discussed, and mention of it is gen-
erally restricted to statements saying only

that a certain development holds for non-
turbulent flow. The text however gener-
ally does not even hint at what conditions
the flow may become turbulent. Eddy
diffusivities of momentum, energy, and
mass are not discussed. Also, as in the
earlier edition, the behavior of mixtures of
real gas is mentioned very briefly and
only to the extent of the assumption of
Dalton’s law.

Comparison of this book with some of
the newer chemical engineering texts in
transport phenomena indicates different
tendencies of these various authors and
perhaps different tendencies between engi-
neering and chemistry. Whereas the engi-
neering texts seem to be seeking general
expressions containing several effects, the
approach of this chemistry book remains
one of discussing each effect separately.
The discussion of different types of mass
diffusion is an example of this difference.

The above comments on turbulent flow
and the search for equations which in-
clude several effects are not meant as a
criticism of Daniels and Alberty’s book,
but merely as a comment on the areas
which are still primarily the concern of
engineering courses.

This new edition represents the better
preparation chemical engineering students
are receiving in the chemistry courses.
However the practicing engineer who is
not familiar with the developments in
molecular and stochastic physical chem-
istry will find an introductory discussion
of these developments in this book.

Joun A. TALLMADGE, Jr.
YALE UNIVERSITY
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