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To all those who have contributed
to the development and advancement
of reverse osmosis technology



Preface

The purpose of this book is to provide a comprehensive discussion of
the application of reverse osmosis (RO) technology in a wide spec-
trum of water purification opportunities. Reverse osmosis is a well-
established process in the production of potable water from brackish
water and seawater. Within the last 10 years, RO has been applied
for production of ultrahigh-purity water for the pharmaceutical in-
dustry, the research laboratory, the hemodialysis process, and

the manufacture of integrated circuits in the electronics industry.
Reverse osmosis has attained such a prominent role in these water
purification areas because of its unique ability to remove ionic im-
purities, particulates and colloids, organics, microorganisms, and
pyrogenic materials from water.

The development of an RO-based process for a specific applica-
tion requires a proper combination of process components—membrane
device, system design, and associated pretreatment and posttreat-
ment. Obviously, options are available in the choice of these com-
ponents. Recent advances in membrane research have produced a
variety of RO membranes with excellent environmental resistance.
Advances in the methods of analysis and detection of water-borne
impurities now allow detection of inorganic and organic contaminants
down to levels of parts per billion and parts per trillion. Reverse
osmosis has become an indispensable part of processes for producing
such ultrahigh-purity waters.

The content of this book is divided into two broad categories.
The first deals with the fundamentals of RO, RO device modeling,
and fouling of membrane processes. The second category is the
applications of RO—the major thrust of the book. Discussions of
commercial RO membranes and modules and considerations for sys-
tem design for brackish and seawater desalting lead into the role of
RO for producing high-purity waters. A chapter is devoted to the
adhesion of microorganisms on RO membranes. Microorganisms are
most difficult to eliminate from high-purity water systems. The
last chapter discusses the economics of reverse osmosis.



vi Preface

The contributors are highly regarded in the field of RO technol-
ogy. Each chapter discusses a specific topic and stands on its own.
However, some repetition of discussions is deliberately allowed. For
example, pretreatment, commercial RO membranes, and system de-
sign concepts are mentioned more than once.

The book is aimed at engineers and scientists in the chemical
process industry and in the research institutes/departments of in-
dustry and universities. It is my hope that this book will contrib-
ute to the better understanding of the role reverse osmosis plays in
high-purity-water production.

I thank the authors for submitting their manuscripts on sched-
ule. Without their contributions, this book would not have material-
ized. I also thank Millipore Corporation for allowing me the oppor-
tunity to edit this book. Special thanks are due to Drs. Leon Mir
and Mauro Accomazzo for their encouragement and valuable comments.
It has also been a pleasure to deal with the staff of Marcel Dekker,
Inc.

Bipin S. Parekh
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