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“The existence of all living species would be rather impossible without the membrane formed around each 
cell that enables its functioning by the selective transport. Mankind has already made some progress 
to mimic nature, and we can hear today that the membranes are widely used in water purification and 
desalination, blood oxygenation, and dialysis, saving many lives every day. This book gives a broad 
and professional overview of the most compact type of membranes—the hollow fibers—from their 
preparation to applications. The last chapter is particularly thrilling as it discusses how hollow fiber 
membranes and nanofibers can be used in bioartificial organs and tissue engineering.”

Dr Alexey Volkov
A. V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Sciences

European Membrane Society

“This book offers a comprehensive and fascinating in-depth view of hollow fiber and nanofiber  
membrane science. It is inspiring not only for those involved in hollow fiber research but also for 
practitioners in the industrial sector because it uniquely covers a wide range of topics beginning 
with the fundamentals of polymeric and inorganic membranes and continues with their application 
in gas separation, membrane distillation, and pervaporation as well as in agrofood production and 
bioartificial organs.”

Prof. Jan Hoinkis
Karlsruhe University of Applied Sciences, Germany

Since the development of the first modules, hollow fibers have totally revolutionized the world of 
membranes—thanks to the new technological breakthroughs and innovative materials discovered. 
The importance of a book putting hollow fibers in the spotlight owes to this type of configuration 
being more and more appreciated, particularly in large-scale applications. Moreover, the advent of 
nanofibers has injected new vitality in biomedical research, air and water separation and filtration 
processes, and emerging areas of nanotechnology. This book singles out and highlights the unique 
properties that hollow fibers and nanofibers display in the fields where they already represent 
the dominant configuration and where their full exploitation is still hindered by economic and 
technological constraints.
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Membrane processes are highly efficient and reliable separation 
methods. They represent, more than ever, a key technology in several 
industrial applications including water treatment, gas separation, 
desalination, food processing, and medical applications.
 The wide range of membrane configurations and modules, 
which are available nowadays, makes membranes a highly versatile 
and resilient technology able to respond to the different needs of 
the industry. In this framework, fiber-shaped membranes play a 
crucial role in separation-based operations, thanks to their specific 
properties, compared to their flat-sheet counterparts.
 The principal objective of this book is to provide a comprehensive 
review on the state of the art of fiber technologies including the 
preparation, characterization, and fields of applications. Among the 
fiber-configuration membranes, hollow fibers are the most diffused 
geometry and, for this reason, they are discussed to a greater extent 
in this book.
 Following a general introduction to hollow fiber membranes 
(Chapter 1), the first part of the book discusses the fundamental 
aspects of fiber preparation and characterization (Chapters 2–5). In 
particular, Chapter 3 deals with the preparation and characterization 
of polymeric nanofibers produced by the electrospinning 
processes, while Chapters 2, 4, and 5 deal with the preparation and 
characterization of polymeric, inorganic, and mixed matrix hollow 
fibers, respectively.
 The second part of the book focuses on the various fields of 
application of fibers and their practical uses covering micro- and 
ultrafiltration processes in the agrofood sector (Chapter 6), reverse 
osmosis and nanofiltration (Chapter 7), membrane distillation and 
membrane contactors (Chapter 8), gas separation (Chapter 9), 
pervaporation (Chapter 10), and finally, biomedical applications 
(Chapter 11). Concrete examples are discussed throughout the 
various chapters highlighting the advantages and potential hurdles 
to the use of fibers in the different applications.

Preface



xiv Preface

 We hope that the present text will provide useful information to 
the readers interested in membrane science and technology and, in 
particular, new insights on the state of the art and future trends of 
fibers.
 This book has been written with the precious support and 
participation of the authors, to whom goes our sincere gratitude and 
appreciation.

Alberto Figoli
Mir Saeed Seyed Dorraji

Francesco Galiano
March 2022


