
Preface 

The importance of salt removal from ocean water or other saline 
water resources reaches far beyond its mere technological aspects, 
because the availability of fresh water has a decisive effect on the 
pattern of human development. The growth in world population 
and increased industrialization have intensified the quest for pure 
water. Recent fresh water shortages in many parts of the world 
have cast a spotlight on the problem and led to greatly increased 
interest in it. Research and development funds and facilities have 
become available, and creative minds have been attracted to this 
subject. 

This book presents the principles of the developing technology 
of large-scale desalting. It is written for the scientist and technolo
gist who want to take more than a casual interest in the problem, and 
for use in graduate courses of engineering for which water desalting 
technology provides many illuminating examples. It is not specifically 
designed for those who want a bird's eye view of the subject; this 
can be found in an introductory book which I have written for this 
purpose. ("Salt W a t e r Purification," Wiley, New York, 1962.) 
Original contributions on water desalination are found in a large 
variety of professional journals and reports, and several collections 
of symposium papers are available. In the present treatise an attempt 
is made to survey critically the fundamentals of the major desalting 
methods now in use and to extract from the literature the basic scien
tific and design principles which underlie the methods. 

While excellence knows no national boundaries, important contri
butions to the science and engineering of desalination having come 
from many parts of the globe, the reader of this book will find a 
preponderance of source material published in the United States. 
This is due to the fact that the amount and intensity of the research 
and development effort, as judged by the published work in the litera
ture, have been greater in this country than anywhere else. Encour
agement and financial support by the United States Government, 
channeled mostly through the Office of Saline Water , Department 
of the Interior, have played a decisive part in the rapid growth of 
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this field. The present volume is based on many of the developments 
sponsored by the Office of Saline Water , but an attempt was made 
to integrate them with the important contributions made outside 
the O.S.W. program both in the United States and other parts of 
the world. 

In addition to the chapters dealing specifically with the principal 
desalting methods, a number of chapters on problems common to 
all or most methods, e.g., scale formation, have been included. 
Vapor reheat distillation, which incorporates the interesting liquid-
liquid heat exchange principle, is not separated from the other distil
lation methods because its development followed a somewhat differ
ent path and requires special equipment. Special attention has been 
paid to the process of hyperfiltration (reverse osmosis). Can one 
think of a simpler process than compressing saline water through a 
membrane and collecting fresh water ? While the reduction to prac
tice turned out to present more problems than the idea suggests, 
the process has become a reality, and the recent and past knowledge 
are presented from a unified point of view. Because "pure" water in 
the conventional sense is not good enough for a steadily growing 
number of industries, the inclusion of a chapter on the preparation 
of ultrapure water was deemed desirable. This chapter also covers 
many aspects of ion exchange. Those interested in dual-purpose 
plants producing both steam-turbine raised power and distilled water 
will find many basic aspects of the subject in Chapter 3, Section LB.2. 
Such methods, including nuclear desalting are now in a stage of rapid 
development. A more detailed treatment of this subject, however, 
covering both the power and water production and the choice be
tween nuclear and conventional fuels in the power cycle exceeds the 
limits of this edition. 

Finally, a chapter on the cost of conventional water supplies is 
included. The desalination technologist is frequently asked why it 
is necessary to plan for the production of fresh water in man-made 
factories when nature provides an abundant supply which may be 
harnessed by storage in reservoirs and conveyed to the desired loca
tion. It is claimed that very large regional water schemes could make 
needed water available in many regions at a lower cost than desalting 
plants of similar capacity. Such schemes, however, demand very large 
capital outlays and often cut across national and/or provincial boun
daries. In a world short of capital and still tragically deficient in 
international cooperation we must ask what to do about specific local 
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situations until these schemes become realities. K. C. Hickman has 
pointed out the urgent need of providing the necessary water for "a 
generation determined to live where it wants." In addition, we 
have to start immediately to prevent the alarming buildup of salinity 
in reused water which increases with every reuse cycle and which, 
unlike many other impurities, cannot be removed by conventional 
biological sewage treatment methods. 

It is my hope that the polished descriptions in this volume of exist
ing processes, coupled with newspaper announcements about the 
erection of substantial desalination plants, will not leave the reader 
with the impression that fundamental desalination research has 
reached its stated purpose and that further progress of the field can 
be determined by engineering, economic, and political considerations 
alone. Desalted water is generally quite pure, but by no means inex
pensive, and much remains to be done by the scientist who searches 
for radical improvements. It is true that most chapters in this book 
deal with established methods, and emphasize approaches which 
are feasible today, but this is due to the choice of topics; an equally 
long volume could be written about unanswered questions in desalin
ation research. Some aspects of this work which is progressing 
rapidly, are briefly discussed in Chapter 1. 

I wish to thank the authors, who have borne patiently with my 
numerous queries and comments, the Office of Saline W a t e r for the 
release of material for publication, and the many publishers and 
academic and industrial institutions who have provided information 
and illustrations. 

Berkeley, California 
March, 1966 
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