
Preface

Membrane operations find application in all industrial sectors and have been proved
to well compete with conventional production/separation systems. There are
already different fields that successfully adopt membrane units, like dialysis, sea
and brackish water desalination, and municipal wastewater treatment. However, the
need for a sustainable development has imposed new targets to be reached in near
future, such as a reduced use of energy and raw materials and lower admissible
limits for contaminants discharged into the environment. In this context, the aim
of the book is to analyze the sustainability of membrane operations applied at
industrial scale, as well as that of those under investigation at lab/pilot scale. It
covers not only technical and environmental issues in membrane technology but
also economic, regulatory and policy aspects, addressing the challenges for
future research in membrane field. The first few chapters of the book deal with
sustainability indicators, Life Cycle Assessment (LCA), and process intensification
applied to membrane operations. Then, the preparation step of both polymeric and
inorganic membranes is presented and discussed, stressing on the possibility of
using more sustainable materials, solvents, and processes in the membrane
fabrication. As industrial membrane operations, reverse osmosis in desalination,
membrane bioreactors for municipal wastewater treatment, and pressure-driven
wastewater treatment in agrofood and textile industries are analyzed from a sus-
tainable point of view. Concerning the membrane processes still at a lab/pilot scale,
the analysis is made for the: (i) recovery of valuable compounds from wastewater
streams, (ii) removal of toxic compounds from water/wastewater, (iii) approaching
the zero liquid discharge in desalination.

The book was prepared by leading international researchers (membranologists)
having extensive experiences in water and wastewater treatment. We would like to
express them our sincere thanks for their contribution and support. We are also very
grateful to Prof. Pietro Tundo at Università di Venezia who gave us the possibility
of making this book within the series “Green Chemistry and Sustainable
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Technology”. Finally, special thanks to Heather Feng and June Tang at Springer
Beijing, who assisted us in contacting the authors, preparing, and realizing the final
launching of the book.
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