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Foreword
The International Solvent Extraction Conferences (ISECs) have been held every
3 years since 1971 in various countries around the world. The 1999 conference
(ISEC99) was held in Barcelona, Spain. It was organized under the concept of being
a “good soup,” so the best ingredients were combined both to have a good taste
and to provide the best healthy nutrition to grow on solvent extraction fundamentals and applications. Under this concept the Organizing Committee decided to
cook ISEC99 with a special ingredient by preceding the conference with a Summer
School addressing the principles and applications of solvent extraction for the benefit of students and newcomers to this widely used technique in separation science.
Although this idea of providing short courses on topics related to the main conference is an established practice elsewhere, this was the first time such a course was
offered as part of an ISEC. The aim of the course organizers was to provide a fairly
comprehensive overview of the fundamental and practical applications of solvent
extraction, so they contacted a number of internationally recognized experts to talk
about their particular fields of interest.
As a result, this publication represents a good recipe to feed the present and
future newcomers to the solvent extraction community. Thus, the text presents the
perspectives of solvent extraction (SX) in the twenty-first century, a new focus of fundamentals of solvent extraction, renewed topics of calculations on extraction equilibria, liquid membranes, and industrial applications. The book also introduces topics
of new materials and solid sorbents for solvent extraction including the improved
and developing topic of solvent impregnated resins. The content of this publication,
presented with a tutorial focus, will benefit the understanding of solvent extraction
for today’s practice.
Michael Cox
Manuel Valiente
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Preface
Following the activities of the first School in Solvent Extraction in Barcelona in
1986, and coincident with the 1999 International Solvent Extraction Conference
(ISEC), the second International Solvent Extraction School (ISES) was held in Bellaterra, Spain. The school gathered senior and young scientists and engineers with
the main idea of discussing the fundamentals and practice of solvent extraction (SX)
and liquid membranes (LM) and to grow the new ideas and trends to contribute to
the best understanding of applications of SX and LM in the future. The lecturers
were leading experts in solvent extraction and liquid membranes.
One of the conclusions from the International Solvent Extraction Committee
was to recommend to the authors of this book and the chairs of the ISES to produce
a reference book by converting the lectures into written material.
The different uses of liquid–liquid extraction, liquid membranes, and solvent
impregnated materials make the subject important for university students of chemistry, metallurgy, hydrometallurgy, and chemical and mineral processing technology.
Some universities offer special courses on separation processes in which those techniques are minor topics in more comprehensive courses. Laboratory experiments on
liquid–liquid and liquid membranes are common in chemical and mineral processing engineering curricula. Because of the breadth of the subject, the treatment in
such courses is often scarce, and more comprehensive text is difficult to find in a
form suitable for use directly with students.
To meet this demand, and to answer the request of the ISEC, we initiated this
project to develop a simple text suitable not only for students but also for scientists
and engineers in the field. However, no single scientist or engineer can be an expert
in all parts of the field. Therefore, it seemed that the best idea was to develop this
book as a joint project among many expert authors, each of whom has in many cases
years of experience in research, teaching, or industrial development. The result is an
international book at a high scientific and technical level.
In this context, we would like to point out that this book represents the effort
to bring together the key important topics dealing with thermodynamics, kinetics,
interfacial behavior, process and plant applications, including chemical and engineering aspects of new extraction systems based on synthetic materials by the leading
experts at the school. The book is directed toward third- to fourth-year undergraduate and postgraduate chemistry and chemical engineering students as well as toward
researchers and developers in the chemical industry, the mining and mineral processing industry, and the waste treatment industry. The book is also intended for
chemical, metallurgical, mineral processing, and waste treatment engineers who
already use this technique but have a desire to understand better or to solve existing
process problems. Furthermore, the book should be useful for researchers in solvent
extraction who wish to learn about its applications in areas other than their own.
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So, after an introduction to SX and LM in the perspective of the twenty-first century (Chapter 1), the following two chapters (Chapters 2 and 3) present the physical
principles (thermodynamics and kinetics) in SX processes and the tools for computation of the equilibrium and kinetic parameters. They are followed by three chapters
of various industrial applications and process experience on SX and LM (Chapters
4 through 6), including optimization and modeling tools. The three final chapters
(Chapters 7 through 9) focus on new materials in SX and LM science and technology, including functionalized organic and inorganic solid sorbents and solid impregnated sorbents, indicating the research frontiers and future developments in new
materials.
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