Water Quality Engineering for Practicing
Engineers, W. W. Eckenfelder, Professional
Engineering Career Development Series,
Barnes and Noble, Inc. New York (1970).
328 pages. $4.95.

Drawing from his many books, notes,
and course manuals, the author has
compiled a concise summary of pres-
ent principles and theories on water
pollution control. Design procedures
are presented for the most commonly
used treatment processes. A definite
strength of the book is that in many
cases, methods for experimental de-
termination of necessary design data
are outlined instead of relying on pub-
lished values of coefficients or con-
stants, However, certain of the design
procedures are presented in a very con-
densed form. This condensation, to-
gether with too few worked problems,
will require a reference to other sources
in some cases. Fortunately, the author
has provided a very adequate bibliogra-
phy after each topic and additional
selected readings at the end of the book.

The material falls essentially under
four distinct topics: water-quality man-
agement, characterization and analyses
of wastewaters, wastewater-treatment
processes, and economics of wastewater
treatment. The introductory chapter
illustrates the development of an effec-
tive water-quality management pro-
gram to meet specific water needs
through establishment of water-quality
criteria and treatment considerations.

Eckenfelder begins the section on
characterization and analyses of waste-
waters by defining the parameters of
special significance in municipal and
industrial wastewaters. A valuable dis-
cussion is presented on the merits and
limitations of methods for evaluating
organic pollution. The degree of treat-
ment required for existing or future
sources of pollution to meet specified
dissolved-oxygen levels in natural
waters is then considered. The author
reviews the sources and sinks of oxygen
in natural waters, develops an oxygen-
sag model for streams and estuaries,
outlines a procedure for conducting a
stream survey, and discusses how the
survey data should be developed to
calculate the assimilative capacity of a
stream.

The author discusses briefly charac-
teristics of municipal sewage and sup-
plies numerous tables on the ranges of
characteristics and an extensive table
of the expected daily per capita volume
and BOD loads from services such as
airports and schools. For industrial
wastes, waste surveys and waste-reduc-
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tion practices are discussed generally
followed by a specific discussion of
waste sources, water-reuse and waste-
recovery practices and general treat-
ment schemes for each major industry.

Wastewater-treatment processes,
along with applicable design criteria,
are considered in the flow sequence for
a waste-treatment plant. The operations
covered under pretreatment and pri-
mary treatment are screening, sedimen-
tation, oil separation, flotation, equali-
zation and neutralization. The theory
of oxygen transfer is briefly presented
followed by an extremely valuable dis-
cussion of turbine, surface, and diffused
aerators. Major design variables are
considered and a general design proce-
dure for each type presented.

The extensive coverage of biological
waste treatment begins by considering
basic system parameters such as yield,
the kinetics of substrate remaval,
growth rate, sludge age, and other con-
cepts necessary to understand the
workings of any biological unit. These
basic parameters are then used, where
possible, to develop models and pro-
vide a unified approach to design of
the standard aerobic and anaerobic
treatment processes.

The major tertiary-treatment proc-
esses for removal of nutrients, sus-
pended solids, and organic and inor-
ganic materials are reviewed. Although
no attempt is made to go into design,
useful process and operating data is
supplied. Then, a chapter on sludge
handling and disposal includes sections
on heat treatment, land disposal and
comparative sludge-handling costs with
an important discussion of thickening,
vacuum filtration, sand-bed drying and
centrifugation. The section on waste-
water-treatment processes is concluded
with a consideration of four miscella-
neous topics: chemical coagulation,
deep-well disposal, and precipitation
and chlorination.

The final topic, the economics of
wastewater treatment, provides a
wealth of information, mostly in graph-
ical form. The inclusion of both capital
and operating and maintenance costs
allows a rough cost comparison be-
tween various process steps as well as
information on cost versus effluent
quality.

In developing mathematical equa-
tions, Eckenfelder fails in some cases
to define symbols immediately after
they are used and switches symbols or
definitions of a symbol within a chap-
ter. Using some intelligence, the

average engineer should not be

bothered by this.

This book would serve as an excel-
lent introductory text for engineers in
the water quality field and a good gen-
eral reference book for practicing water
quality engineers. The prolific writing
experience of [Eckenfelder comes
through to make the subject matter
readily comprehensible and easy to
follow.

B. JANE BRYMER

UnioN Carsibe CorRp.

SouTH CHARLESTON, WEST VIRGINIA
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Polymers in the Engineering Curriculum,
Hershel Markowitz, ed., Carnegie Press,
Pittsburgh, Pa. 311 pages. $4.95.

This book contains the proceedings
of the Third Buhl International Con-
ference on Materials held in Pittsburgh
in October, 1968. The book is divided
into two parts: the first part (216
pages) is a collection of lectures on
specific aspects of polymer science;
while the second one (95 pages) con-
tains those contributions at the con-
ference which were specifically con-
cemed with the teaching of polymer
science in universities.

Most of the lectures in the first part
are critical reviews of such aspects of
polymer science as outstanding re-
search problems, applicability of avail-
able knowledge to the design of in-
dustrial processes, and structural and
phenomenological theories of polymer
behavior. The conference audience was
presumably diversified so that most of
the authors presented their viewpoints
in a refreshingly clear way, with little
use of specialists’ jargon. Even a subject
such as modern continuum theories,
which is traditionally very obscure to
nonspecialists, is presented very read-
ably by C. Truesdell.

The reader can thus acquire a well-
organized idea (although no detailed
knowledge) of the whole spectrum of
modern polymer science, as well as
some clearly stated though not uni-
versally accepted views about its ap-
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plicability to the rational design of
polymer processing units.

The second part of the book (and
portions of the first part) rapidly
catalyzes the classical dichotomy con-
cerning curricula in universities, say,
training versus education, or perhaps

better knowledge versus culture. What-
ever the specif%c field of science, two
philosophies conflict: on the one side,
one may wish to train the graduate
with a specific, well-organized body of
technical knowledge which enables him
to be directly useful in some segment
of the productive world, but at the risk
of becoming obsolete in a rapidly chang-
ing technology; on the other side, one
may wish to educate the graduate by
teaching him the fundamentals of scien-
tific thought, leaving the acquisition of
specific knowledge to his own ability on
the job. Polymer science, being a field
with a particularly high rate of evolu-
tion, is perhaps one of the best suited
to the second approach. But even with-
out stating so explicitly, it is the aspira-
tion to realize freedom of thought,
rather than any technical reason, that
often makes the second approach the
preferred one. :

GIANNI ASTARITA
UNIVERSITY OF NAPLES
NAPLEs, ITALY

Introduction to Thermodynamics: Classical
and Statistical, R. E. Sonntag and G. J.
Van Wylen, John Wiley & Sons, Inc., New
York (1971). 813 pages. $13.95.

This introductory thermodynamics
text is based largely on two earlier
books by the same authors, Fundamen-
tals of Classical Thermodynamics, and
Fundamentals of Statistical Thermody-
namics. According to the authors, this
new edition has been written primarily
to satisfy the need for a flexible teach-
ing arrangement of the subject from
both the classical and statistical points
of view. The authors describe the or-
ganization of the book very well and
recommend several possibilities for a
two-semester course or a series of
courses. They also supply many excel-
lent examples and homework problems
with answers which illustrate the prac-
tical applications of thermodynamic
principles.

The first four chapters contain com-
prehensive discussions of large-scale
equipment, units, concepts, definitions,
and the properties of pure substances.
Chapters 5 through 9 consider the basic

first- and second-law principles for situ-
ations of both fixed and flowing mass.
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Chapter 10 discusses power plant and
refrigeration cycles in considerable
depth. Chapters 11 through 14 present
a broad treatment of the application of
thermodynamics to mixtures of ideal
gases, chemical reactions, equations of
state, phase equilibrium, and chemical
equilibrium. The remaining five chap-
ters concisely introduce statistical ther-
modynamics, including fundamental
probability and statistics and quantum
mechanics. Most of this material is usu-
ally included in conventional elementary
statistical  mechanics-thermodynamics
courses; Bose-Einstein and Fermi-Dirac
statistics, the Maxwell-Boltzmann ve-
locity distribution, the properties of
gases (not considering potential energy
between molecules), and the proper-
ties of solids (the Einstein and Debye
solids, and the electron gas in a metal).
While some difficulties may be en-
countered with the abstract concepts,
a study of the many problems should
provide students with a workable
knowledge of statistical concepts in
thermodynamics.

Several shortcomings in the book
come to mind for the teaching of poten-
tial chemical engineers. First, the book
fails to adequately treat the thermody-
namics of solutions. The authors’ treat-
ment is focused on mixtures of perfect
gases, and the lack of a general defini-
tion of an ideal mixture may leave the
student with the mistaken impression
that such mixtures are in some way con-
fined to mixtures of perfect gases.
Nothing is mentioned of excess proper-
ties, activity coefficients, etc., which are
important to the chemical engineer and
which, should probably be introduced
to him in his beginning thermodynam-
ics course.

Another insufficiency is the meager
treatment of intermolecular forces. No-
where in the text could this reviewer
find even a sketch of the intermolecular
potential function or how it could be
used to explain deviations from the
ideal gas law, condensation, or many
other ?undamental concepts of interest
to chemical engineers. Finally, the
placement of references at the end of
the book makes it difficult, particularly
for the self-study student, to examine
specific subject matter from other points
of view.

Apart from these deficiencies, it can
be said that the overall quality of the
book is good as it is well organized,
easily read and has considerable
breadth and flexibility.

PuiLvLir M. SicMuNp
PETROLEUM RECOVERY
RESEARCH INSTITUTE
UNIVERSITY OF CALGARY
CALGARY, ALBERTA, CANADA

Chemical Reactor Theory: An Introduction,
Second edition, K. G. Denbigh and J. C. R.
Turner, Cambridge University Press, En-
gland (1971). 224 pages. $10.00.

The second edition incorporates
changes that will appeal to those who
would use it as a textbook, although it
is basically still a short, concise review
of basic chemical reactor theory. This
edition features problems within the
text, better grouping of material, and
a new chapter on mass transfer effects.
The book is a very readable summary
of chemical kinetics and reactor design
and is recommended as an up-to-date
review on the subject.

The first two chapters briefly but
adequately introduce reactor types and
chemical rate expressions. A chapter on
tubular reactors and one on continuous
stirred tank reactors follows. A discus-
sion of nonideal behavior includes good
examples.

Chapter five considers the use of
residence-time distributions in estimat-
ing reactor performance. This area has
perhaps been overemphasized in recent
years, but the authors give a practical
review on the subject. Placement of
this material in a separate chapter
makes it easier to assimilate.

The next chapter treats the effect of
chemical factors on reactor type. This
excellent chapter discusses yield and
selectivity and focuses on the practical
aspects of reactor choice.

Chapter seven is new and covers
mass transfer effects. It adds to the
book but is a very brief outline of the
subject.

Chapter eight discusses the thermal
characteristics of reactors, and Chapter
nine considers reactor stability and op-
timization. New problems have been
added, but there is still -a lack of com-
prehensive problems to illustrate these
important aspects of chemical behavior.

In summary, the text highlights the
important features of reactor design
and is recommended as a current
review on the subject. The new edition
can be used as a text, but additional
material should be provided to supple-
ment it.

A. GOMEZPLATA

DepT. oF CHEMICAL ENGINEERING
UNIVERSITY OF MARYLAND
CoLLEGE PARK, MARYLAND 20742

Tr port Ph for Engi s, Louis
Theodore, International Textbook Co.,
Scranton, Pennsylvania (197 1). 338 pages.
$12.00.

The title of this undergraduate text
is misleading, as the book is inadequate
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