BOOK REVIEWS

lons, Electrodes and Membranes

By J. Koryta, John Wiley & Sons, New York,
2nd Ed., 1992, $74.95.

This book is a basic introduction to
electrochemistry with an emphasis on
applications of electrode techniques for
investigating biological membranes. Al-
though designed for biochemists inter-
ested in electrochemical science, the text
should be equally useful to electroche-
mists interested in biochemical phenom-
ena that are based on electron-transfer
and potential-driven reactions. The book
is concisely written and very readable,
but requires a rudimentary knowledge of
the physical chemistry of aqueous solu-
tions to appreciate fully the concepts. No
previous knowledge of electrochemistry,
however, is presumed.

Chapter 1 (Ions) presents an overview
of the basic concepts of solvation, sol-
vent polarity, ionic and electronic con-
duction, acid-base chemistry, and
transport phenomena (diffusion and mi-
gration). Chapter 2 (Electrodes) presents
the fundamentals of electrochemistry
{thermodynamics and kinetics of simple
redox reactions); electrochemical tech-
nologies (such as corrosion, fuel cells,
synthesis); electroanalyses based on am-
perometric techniques; and brief treat-
ments of electrocatalysis and the
electrical double layer. Chapter 3 (Mem-
branes) is an overview of pH and ion-
selective electrodes, bilayer liquid mem-
branes, and membrane transport. This
chapter culminates with descriptions of
the role of ion- and electron-transfer re-
actions in neurophysiology, photosyn-
thesis, and ATP production. Each topic
is covered in a short section,.typically 1-
5 pages long. Because of the brevity of
coverage, the text has an encyclopedia
writing style. A short list of current lit-
erature (after 1980) at the end of each
section allows the reader to pursue fur-
ther details.

Koryta presents a very appealing pic-
ture of electrochemical science, empha-
sizing the relevance and utility of basic
phenomena to technologies and biolog-
ical sciences. Many of the topics are ac-
companied by excellent qualitative
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descriptions of microscopic- and molec-
ular-level phenomena that provide in-
sight into how and why electron- and ion-
transfer occurs. There is also a good bal-
ance between basic principles and ex-
perimental methods, allowing the reader
to see how electrochemists put their sci-
ence to use. The book is not intended for
seasoned electrochemists interested in
rigorous treatments of practical or the-
oretical topics.

Small annoyances are present. A num-
ber of the figures are labeled incorrectly,
or the symbols are undefined in the cap-
tion and the text. A more serious prob-
lem is encountered in the section on
electrochemical thermodynamics where
the author develops a fictitious descrip-
tion of free electrons in solution *‘jump-
ing’’ between redox species (supposedly
defining the solution potential). This
mechanistic scheme is inaccurate and
undermines the development of the
foundation necessary to appreciate fully
electrochemical measurements. Similarly
inaccurate descriptions can be found in
the discussions of solution transport phe-
nomena. However, because the text is
intended primarily to acquaint newcom-
ers to electrochemistry, these problems
are not critical. Serious researchers en-
tering the field will undoubtedly consult
one of a number of classic texts that give
more detailed and comprehensive treat-
ments of the subject.

Henry S. White
Dept. of Chemical Engineering
and Materials Science

University of Minnesota
Minneapolis, MN 55455

High Performance Polymers and
Composites

Edited by Jacqueline 1. Kroschwitz, Encyclo-
pedia Reprint Series, Wiley, 1991.

This book is a collection of reprints
from the Encyclopedia of Polymer Sci-
ence and Engineering, published in 1985.
The 30 entries in this book were selected
in the field of advanced polymers and
composites. Topics in this book can be
divided into four areas:
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Polymers: thermoplastics such as ace-
tal, polycarbonate, engineering ther-
moplastics.

LCP, PEEK, PS, PI. thermosets such
as epoxy and unsaturated polyester, and
specialty polymers such as electrically
conductive and heat resistant.

Fibers: carbon, engineering fibers,
high modulus polymers, and ultimate fi-
ber properties.

Blends and Composites: compatabil-
ity, composites fabrication and testing,
and polymer blends.

Material in each chapter covers both
technical and economic issues, focusing
on chemical and process fundamentals,
technical literature and patents (at least
prior to 1985), market applications, and
material suppliers. In addition to nu-
merous specific references, each chapter
listed several general texts for more back-
ground. The chapters are well written
and are cross-referenced with other
chapters in the original Encyclopedia.

This book was designed to reduce the
18-volume Encyclopedia into a single
volume for a select audience. Selection
of topics was, no doubt, a difficult task.
Comparing the selected chapters to the
original Encyclopedia, one finds that a
number of important chapters were not
included in this edition. Clearly, space
limitations restricted the selection of
many chapters on composites, forcing
the editor to choose breadth rather than
completeness.

For example, chapters were included
on novel high-performance polymers
such as polybenzimidazolds, polyben-
zothiazoles, and polyquinolines, while
not including chapters on phenolics,
laminates, vinyl esters, and composite
tooling. The substantial collection of
chapters on various composites process-
ing methods was also abridged, including
only two of the available ten chapters on
the subject.

In summary, the individual chapters
in this book give a good overview of many
important aspects of high-performance
polymers and composites. However, the
lack of continuity and focus diminishes
the value of the book from its potential
impact. This book is a useful backup for
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other technical handbooks in composites
and materials.
Gibson Batch

3M Corporation
St. Paul, MN 55144

Powder Technology Handbook

Edited by Koichi Iinoya, Keishi Gotah, and
Ko Higoshitani, English Translation of Jap-
anese handbook published in 1986, 2nd Ed.,
1991,

This ‘“sort of encyclopedia’’ is a rather
unique and comprehensive guide to a
wide-ranging technological and scientific
field of world importance. Editing and
translation are excellent. In nearly eight-
hundred pages, this handbook intro-
duces to English readers nearly 40 years
of important Japanese research and de-
velopment in the many subjects covered.

As in any other publication of this
type, there are problems of classifica-
tion, emphasis, and duplication; but, the
three editors here appear to have main-
tained a reasonable balance and control.
As an encyclopedia, 40 authors cover 70
items. They are classified into six divi-
sions whose imbalance can be attributed
to the specialized separation of sciences
and technologies under this handbook
umbrella. The titles of six divisions are:
1. Particle Characterization and Meas-
urement; II. Physical and Chemical
Properties of Powder; III. Transport
Phenomena and Related Topics; IV.
Preparation of Powder; V. Powder Han-
dling Operations; and VI. Instrumenta-
tion,

The oldest and most developed tech-
nologies (Powder Handling Operations
Section) are described in about one-third
of the text. Here, one finds varied items
such as crushing and grinding, classifi-
cation and separation, conveying and
storage, crystallization and filtration,
dewatering and drying, mixing and
kneading, molding and firing in ceramic
operations, thickeners and clarifiers,
fluidized particle reactors. The next larg-
est classification (Physical and Chemical
Properties Section) is analytical. Here,
newer measuring techniques, small-scale
analysis, and physical-chemical model-
ing have revived interest in powder han-
dling operations, which always have been
a demand-art at very large scales. As an
offshoot of new measuring techniques,
these arts are becoming a modern tech-
nology for creating new materials at in-

316

termediate scales. In Section II, one finds
items such as powder mechanics, adhe-
sion and mechanical strength of sintered
contacts, fluidity, permeation, adsorp-
tion, moisture content, rheclogy of slur-
ries, electrical and magnetic properties,
and vibrational and acoustic properties.

Nearly as large a section as Section 11
(Transport Phenomena and Related
Topics Section) treats the more difficult
actions and changes occurring where
condensed-state particulates are used or
formed in systems of commercial and
environmental interest. Here, small-scale
actions are magnified to anticipate what
can become obvious at a large scale. A
reader is introduced to items such as ther-
mal and turbulent diffusion, agglomer-
ation in fluids, impact and bounce,
deposition and separation, condensation
and vaporization, solution and disso-
lution, - electrophoretic and optical
phenomena, mechano-chemistry....all
matters of new materials research and
essential to development of new mate-
rials processing.

Three sections (Sections I, IV and VI)
occupy text space not much more than
action Section I11, Section I is concerned
primarily with small-scale geometry and
distributed values of a major character-
izing variable, particle size. Section IV
treats more action items and can be con-
sidered an extention of Section I11. Here,
one finds aerosol generation, dispersion
and sampling, electric charge control,
coating and encapsulation, and special-
ized particulate generation by physical-
chemical reactions. The final section (In-
strumentation) concerns practical and
standard test procedures for controlling
powder processing.

Typical solid materials processes at
particle sizes greater than 10 *m have
become today larger bulk processes with
smaller particle sizes of 10~?m. Now par-
ticle sizes of 10~ °m are handled routinely
in fine chemicals manufacture. Super
molecules of 107°-m size encapsulate
larger particles and adhere to 10~*-m pore
walls of 10~ *m catalysts constructed by
sol-gel techniques. There is a continuum
of scales between 10 'm and 10 °m,
which appear to conceal states and ac-
tions as complex as one can easily ob-
serve in our technological landscape
between 10~ °m and 10*3m. This powder
technology handbook should be of gen-
eral use to the vocational classifications
of mineral engineering, chemical engi-
neering, environmental engineering, ma-
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terials science, materials processing,

ceramic engineering, soil mechanics,

geoengineering, food processing, even

activities as diverse as pharmaceutical

manufacture (pills) and production of

construction materials (cement and pol-
ymer composites).

William E. Ranz

Dept. of Chemical Engineering

and Materials Science

University of Minnesota,
Minneapolis, MN 55455

The Kinematics of Mixing:
Stretching, Chaos, and Transport

By J. M. Ottino, Cambridge Texts in Applied
Mathematics, 1989, 364 pp., $94.95 (Hard
Cover), $39.95 (Soft Cover).

Until recently, methods to describe the
operations of mixing, blending, or stir-
ring of fluids have been based largely on
deductions from dynamic equations ex-
pressing balances of mass and momen-
tum. Usually the transport of mass by
molecular diffusion and turbulent con-
vective motions play key roles. The con-
tent of this book, however, is based on
another method that introduces the no-
tion of chaos in a low-dimensional dy-
namical system as the descriptive
framework. The development relies on a
correspondence between the motion of
fluid in physical space and the trajectory
of points in the phase space of a general
dynamical system. Accordingly, the con-
cept arises of producing chaotic particle
trajectories in a deterministic flow field
by passive convection. Thus, molecular
diffusion certainly yields mixing, al-
though the process is siow and turbulent
flows yield fast mixing. However, there
are many mixing problems in chemical
engineering, planetary science, and other
fields for which neither molecular dif-
fusion nor turbulence is responsible for
the mixing that occurs. For example, dif-
fusion is absent in the mixing of fluids
that are insoluble in each other. In the
case of very viscous fluids, the energy
cost of producing turbulent motions is
uneconomic and is avoided. If the sub-
stance to be blended contains long-chain
polymers, turbulence may be further
undesirable as the accompanying large
deformation rates could break the pol-
ymeric molecular bonds.

This book, containing much original
work of the author, is unique in provid-
ing a unified treatment of relationships

AIChE Journal





