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PREFACE

The chemical and engineering community is paying significant attention to
the quest for technologies that would lead us to the goal of technological
sustainability. A promising example with a lot of interest for process engi-
neers is the strategy of process intensification. In this framework, an inter-
esting and important case is the continuous growth of modern membrane
engineering whose basic aspects satisfy the requirements of process intensi-
fication, which consists of innovative equipment, design, and process
development methods that are expected to bring substantial improvements
in chemical and any other manufacturing and processing, such as decreasing
production costs, equipment size, energy consumption, waste generation,
and improving remote control and process flexibility. Membrane opera-
tions, with their intrinsic characteristics of efficiency and operational
simplicity, high selectivity and permeability for the transport of specific
components, compatibility between different membrane operations in
integrated systems, low energetic requirement, good stability under
operating conditions and environment compatibility, easy control and
scale-up, and large operational flexibility, represent an interesting answer
for the rationalization of chemical productions.

Membrane separation is a relatively new and fast-growing field in
supramolecular chemistry. It is not only an important process in biological
systems, but becomes 4 large-scale industrial activity. For industrial applica-
tions, many synthetic membranes have been developed. Important con-
ventional membrane technologies are microfiltration, ultrafiltration,
electro- and hemodialysis, reverse osmosis, and gas separations. The main
advantages are the high separation factors that can be achieved under mild
conditions and the low energy requirements.

Liquids that are immiscible with the source (feed) and receiving (product)
phases can also be used as membrane materials. They are defined as liquid
membranes (LMs). This separation technology has grown very fast during the
last decades. This book is dedicated to the science, engineering, and applica-
tions of the LM separation technologies in inorganic, organic, analytical
chemistry, biochemical, biomedical engineering, and gas separations.

The book is written with two main objectives:

1. To provide comprehensive knowledge-based information on the prin-
ciples and applications of a variety of LM separation processes. The book
contains updated, useful, and systematized information. It contains a
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critical analysis of new technologies published in the last 15 years. New
directions of development in the field are presented.

2. To provide students and young researchers, new to separation science
and technology, with a general overview of LM separations, critical
analysis, classification, and grouping of many technologies, their theories
and applications in different configurations of LM separations.

Several groups may benefit from this book. It can be used by scientists and
engineers in the research and development of separation technologies who
need more detailed and specialized information in this rapidly growing field.
To students examining separation processes, LM separations, and mem-
brane reactors, it will serve as a valuable textbook. The attempt to forge
links between different methods and to unify general theoretical considera-
tions of LM separations will bring some order in the understanding of the

discipline.

Vladimir S. Kislik
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