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CHEMICALS IN THE ENVIRONMENT: 
DISTRIBUTION-TRANSPORT-FATE­
ANALYSIS 
By W. Brock Neely 
Marcel Decker, Inc., New York, 1980. 245 Pages 

Reviewed by Alfred J. Engel 
Pennsylvania State University 

The author of this book, Dr. W. Brock Neely, 
is a biochemist by training and now works in the 
Environmental Research Laboratory of the Dow 
Chemical Company. It seems that the book is the 
indirect result of his self-education in the area of 
mathematical modeling of environmental phe­
nomena. Six of the book's seven chapters, as well 
as most of the appendix, deal with a variety of 
models, from the compartmental approach to eco­
systems, to dispersion methods in air and water 
pollution. Unfortunately, none of this material is 
of sufficient depth or comprehensiveness to allow 
the untrained reader to gain much expertise in 
the use of the models. On the other hand, the ex­
perienced reader will find much of the material 
well worn and quite inadequate for further use. 
Only the extensive bibliographies at the ends of 
the chapters may prove of real value. 

One of the stated aims of the book is to make 
members ". . . of the scientific community . . .. 
more adept at predicting what will occur in the 
environment as a result of some planned activity." 
Such activities, of course, are principally the re­
lease of chemicals into the eco-system. Although 
the book does an adequate job of describing 
various models for making such predictions. in 
qualitative terms, it hardly lives up to its goals of 
making us more adept. We gain appreciation, 
rather than expertise. 

On the positive side, the book presents 
throughout a much needed industrial view of en­
vironmental regulations and public policy regard­
ing environmental impacts of industrial activity. 
A fair and balanced account of the PCB problem 
is presented, and the atmospheric flu:rocarbon con­
troversy is discussed in detail and then related 
somewhat sketchily to possible models. On oc­
casion the author becomes a bit strident, but no 
more so than most of us, in dealing with regula­
tory red tape. 

Finally, the book is printed by photo-offset 
from a typewritten manuscript. Although the 
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type is clear and easy to read, and the illustra­
tions and tables quite comprehensible, the proof 
reading and editing leave much to be desired. 
There are numerous typographical and spelling 
errors which proved to be very annoying. 

This is not a book for the average chemical 
engineer. For those with training in environmental 
matters, it is mostly too elementary to bother 
with; fo:11 those with little background in this 
area, it may be a useful, though greatly simpli­
fied, introduction. Those willing to follow up on the 
bibliography may well learn a great deal. D 

NUCLEAR CHEMICAL ENGINEERING 
By Mason Benedict, Thomas Pigford, Hans Levi 
McGraw-Hill Book Company 

Reviewed by 
Herbert S. Isbin 

University of Minnesota 

Impressive in scope, details, and thoroughness! 
This text maintains a high concentration of re­
warding material per page for approximately 
1000 pages. Not surprising when one considers 
that three internationally recognized authorities 
have pooled their expertise into a skillful account­
ing of theory and practice for the nuclear fuel 
cycle. Manson Benedict (Professor Emeritus, 
MIT), a most distinguished elder in nuclear chem­
ical engineering, has long been recognized for his 
abilities to focus on significant features and prob­
lems and to write in a remarkably clear and stimu­
lating manner. Coauthors are Thomas H. Pigford 
(Professor of Nuclear Engineering at the Uni­
versity of California, Berkeley) and Hans Wolf­
gang Levi (Director of the Hahn-Meitner-Insti­
tute fi.ir Kernforschung in Berlin and APL-Pro­
fessor of Nuclear Chemistry, Technische Univer­
sitat Berlin). Further, the contributions of many 
professional colleagues in the United States and 
in Germany are acknowledged, reinforcing the 
prestigious technical input for this text. 

The first of the fourteen chapters designates 
the chemical engineering needed to sustain the 
nuclear fuel cycle for the fission power reactors. 
Even though the purpose of the first chapter is to 
establish an overall perspective, quantitative de­
tails are provided in the flow sheets. The next two 
chapters, with emphasis on nuclear reactions and 
specifics of the fuel cycle, develop degrees of so­
phistication seldom achieved in other complete 
texts. 
Continued on page 85. 
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faculty to take sabbaticals in North America. 78 % of the 
respondents said they would participate in such a program, 
but 45% of them would want the program to be fund ed 
externally. 

The third proposal, to invite PhD graduates with Third 
T,JT orld degrees to do one or more postdoctoral years in 
North America, was less enthusiastically received. 57% of 
the responses indicated participation and 17% would not 
be interested. 27 depar tments would like to see separate 
external f unding and an equal number felt that some sup­
port could come from ongoing contracts or programs in 
their departments. 

The Third World Subcommittee is now chaired by Prof. 
C. J. Barr, California State Polytechnic University, 
Pomona. He would welcome your suggestions and inquiries. 

BOOK REVIEW: Nuclear ChE 
Continued from page 77. 

Chapter 4 lays the foundation for solvent ex­
traction and systems are selected for illustrating 
principles and practice. Included is a brief account­
ing of the types of commercial equipment. 

Uranium, thorium and zirconium have sperate 
chapters devoted to the physical and chemical 
properties of the element and its compounds and 
the associated processing. 

Chapters 8, 9 and 10 deal with the processing 
of ir.radiated fuel and materials. The identifica­
tion of the radionuclides of interest and the time­
dependent behavior in and out of the reactor are 
presented and illustrated in Chapter 8. Detailed 
information on plutonium and other actinide ele­
ments (proactinium, neptunium, americium and 
curium) is given in Chapter 9, and Chapter 10 is 
devoted to fuel reprocessing. Both U.S. and over­
seas reprocessing· plants are noted. The lack of an 
operating commercial reprocessing plant in the 
United States has perhaps placed an undue em­
phasis on the design calculations for the Barnwell 
Nuclear Fuel Plant. 

Rightfully, radioactive waste management is 
singled out for Chapter 11. The focus, however, is 
primarily on high-level wastes. A "most recent 
estimate of the amount of solidified high-level 
wastes to be accumulated at a federal repository 
in the United States ... " turns out to be a 1976 
reference with an over-optimistic projection of 
nuclear power and the achievement of the reposi­
tory. The authors have recognized the uncertain­
ties in the projections and sought to place in per­
spective the relative magnitudes of the volumes 
and curies of the high-level wastes with respect to 
the natural radioactivity in the earth's crust. 
Nevertheless, this outdated reference serves to 
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illustrate the practical difficulties in updating the 
material for this work. 

Isotopic separations are the topics for the last 
three chapters. Methods and principles are given 
for stable isotopes in Chapter 12. Chapter 13 pre­
sents processes for the separation of isotopes of 
hydrogen and other light elements. The final chap­
ter is on the separation of uranium isotopes. 

In my judgment, the authors have provided a 
wealth of technical information on the nuclear fuel 
cycle and have been successful in highlighting im­
portant principles and · in providing meaningful 
illustrations. Each reviewer, however, may seek to 
augment this outstanding contribution with still 
more features. For example, elements of safety 
and the protection of the public health have been 
interwoven into the various chapters, but on too 
modest a level from my point of view. What is 
needed is an additional chapter on safety. What 
are the special approaches used to cope with the 
impact of this new industrial development upon 
society? What are the guiding safety philosophies 
and regulatory requirements? What are the tech­
niques that can be used to identify and evaluate 
risks? Is there a new emerging role for the engi­
neer to be more responsive to societal issues 
in providing inputs for evaluating acceptable 
risks? D 

ALTERNATIVE FUELS: CHEMICAL 
ENERGY RESOURCES 
By E. M. Goodger 
John Wiley & Sons, NY. 1980 

Reviewed by H. H. Lee 
University of Florida 

This is a useful reference for those who would 
like to get a broad picture of alternative fuels as 
well as for those who want some pertinent data 
in certain specific areas. Fuel specialists ma~ 
find it useful in relating their area of specialty to 
the overall picture of alternative fuels. As the 
author adequately puts it, the book is offered 
as one convenient format for the collocation and 
analysis of relevant data scattered about the 
literature. 

The alternative fuels considered in this book 
are those intended for oxidation only and so the 
wider field of alternative energy sources such as 
wind, tides, geothermal, direct solar radiation 
and nuclear fusion is excluded from consideration. 
It deals with alternative ways of using con­
ventional fuels by modifying the forms and ap­
Continued on page 88. 
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