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Separation of Functional Molecules in Food by Membrane Technology deals with an issue that is becoming a new
research trend in the field of food and bioproducts processing. The book fills in the gap of transfer knowledge between
academia and industry by highlighting membrane techniques and applications for the separation of food components in
bioresources, discussing separation mechanisms, balancing advantages and disadvantages, and providing relevant
applications. Edited by Charis Galanakis, the book is divided in 13 chapters written by experts from the meat science,
food technology and engineering industries. Covers the 13 most relevant topics of functional macro and micro molecules
separation using membrane technology in the food industry Brings the most recent advances in the field of membrane
processing Presents the sustainability principles of the food industry and the modern bioeconomy frame of our times
Offers a comprehensive overview of membrane science and technology from a single source Written by a renowned
author with more than 40 years’ experience in membrane science and technology, and polymer science Covers all major
current applications of membrane technology in two definitive volumes Includes academic analyses, applications and
practical problems for each existing membrane technology Includes novel applications such as membrane reactors,
hybrid systems and optical resolution as well as membrane fuel cells
“… the best handbook on membrane technology, which is currently on the market... ” –Membrane News (on the previous
edition) Building on the success of the previous edition, Membrane Technology and Applications Third Edition provides a
comprehensive overview of separation membranes, their manufacture and their applications. Beginning with a series of
general chapters on membrane preparation, transport theory and concentration polarization, the book then surveys
several major areas of membrane application in separate chapters. Written in a readily accessible style, each chapter
covers its membrane subject thoroughly, from historical and theoretical backgrounds through to current and potential
applications. Topics include reverse osmosis, ultrafiltration, pervaporation, microfiltration, gas separation and coupled
and facilitated transport; chapters on electrodialysis and medical applications round out the coverage. NEW TO THE
THIRD EDITION New sections on the use of membranes in the chlor-alkali industry, membrane distillation, pressure
retarded osmosis and constant flux-variable pressure ultrafiltration Zeolite and ceramic membranes, submerged
membrane modules, and fuel cell membranes Substantially enhanced chapters on ultrafiltration, pervaporation and
membrane contactors Updates to every chapter to reflect the developments in the field
The Handbook of Membrane Separations: Chemical, Pharmaceutical, and Biotechnological Applications provides
detailed information on membrane separation technologies as they have evolved over the past decades. To provide a
basic understanding of membrane technology, this book documents the developments dealing with these technologies. It
explores chemical, pharmaceutical, food processing and biotechnological applications of membrane processes ranging
from selective separation to solvent and material recovery. This text also presents in-depth knowledge of membrane
separation mechanisms, transport models, membrane permeability computations, membrane types and modules, as well
as membrane reactors.
The chapters in this book are based upon lectures given at the NATO Advanced Study Institute on Synthetic Membranes
(June 26-July 8, 1983, Alcabideche, Portugal), which provided an integrated presentation of syn thetic membrane
science and technology in three broad areas. Currently available membrane formation mechanisms are reviewed, as well
as the manner in which synthesis conditions can be controlled to achieve desired membrane structures. Membrane
performance in a specific separa tionprocess involves complex phenomena, the understanding of which re quires a
multidisciplinary approach encompassing polymer chemistry, phys ical chemistry, and chemical engineering. Progress
toward a global understanding of membrane phenomena is described in chapters on the principles of membrane
transport. The chapters on membrane processes and applications highlight both established and emerging membrane
processes, and elucidate their myriad applications. It is our hope that this book will be an enduring, comprehensive
compen dium of the state of knowledge in the field of synthetic membranes. We have been encouraged in that hope by
numerous expressions of interest in the book, coming from a variety of potential users.
Membrane materials allow for the selective separation of gas and vapour and for ion transport. Materials research and
development continues to drive improvements in the design, manufacture and integration of membrane technologies as
critical components in both sustainable energy and clean industry applications. Membrane utilisation offers process
simplification and intensification in industry, providing low-cost, and efficient and reliable operation, and contributing
towards emissions reductions and energy security. Advanced membrane science and technology for sustainable energy
and environmental applications presents a comprehensive review of membrane utilisation and integration within energy
and environmental industries. Part one introduces the topic of membrane science and engineering, from the
fundamentals of membrane processes and separation to membrane characterization and economic analysis. Part two
focuses on membrane utilisation for carbon dioxide (CO2) capture in coal and gas power plants, including pre- and postcombustion and oxygen transport technologies. Part three reviews membranes for the petrochemical industry, with
chapters covering hydrocarbon fuel, natural gas and synthesis gas processing, as well as advanced biofuels production.
Part four covers membranes for alternative energy applications and energy storage, such as membrane technology for
redox and lithium batteries, fuel cells and hydrogen production. Finally, part five discusses membranes utilisation in
industrial and environmental applications, including microfiltration, ultrafiltration, and forward osmosis, as well as water,
wastewater and nuclear power applications. With its distinguished editors and team of expert contributors, Advanced
membrane science and technology for sustainable energy and environmental applications is an essential reference for
membrane and materials engineers and manufacturers, as well as researchers and academics interested in this field.
Presents a comprehensive review of membrane science and technology, focusing on developments and applications in
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sustainable energy and clean-industry Discusses the fundamentals of membrane processes and separation and
membrane characterization and economic analysis Addresses the key issues of membrane utilisation in coal and gas
power plants and the petrochemical industry, the use of membranes for alternative energy applications and membrane
utilisation in industrial and environmental applications
Membranes processing techniques are used to help separate chemical components based on molecular size under
specific pressure. A great advantage of membrane processing techniques is that it is a non-thermal processing
technique, which can retain enormous bioactive constituents to a greater extent. Being a less energy intensive process,
this technique is widely used in several food processing industries such as in the clarification of fruit juices and wine; the
concentration of milk; the preparation of whey protein concentrate; and water and waste treatment, among others.
Applications of Membrane Technology for Food Processing Industries introduces membrane processing techniques,
presenting principles, theory and operational conditions for achieving efficient quality product. It discusses different types
of membrane processing techniques viz. reverse osmosis, nanofiltration, ultrafiltration, electro dialysis, microfiltration,
pervaporation, including its applications, advantages and disadvantages. Key Features: Deals with the retention of
antioxidants by using novel membrane processing techniques Includes the application of membrane processing
techniques in whey processing Explains the method for degumming, dewaxing and decolorization of edible crude oils
Narrates application of membrane processing techniques in waste water treatment for efficient use Readers, such as
professors, scientist, research scholars, students and industrial personnel, will come to know about the current trends in
use of membrane processing techniques for its application in several food processing industries. This book can be a
ready reference for the food industrial industry for manufacturing of deacidified clarified fruit juices and wine by using
integrated membrane technique approach. In a nutshell, this book will benefit food scientist, academicians, students and
food industrial persons by providing in-depth knowledge about membrane processing of foods for quality retention and
also for efficient consumer acceptability.
This manual contains necessary and useful information and data in an easily accessible format relating to the use of
membranes. Membranes are among the most important engineering components in use today, and each year more and
more effective uses for membrane technologies are found - for example: water purification, industrial effluent treatment,
solvent dehydration by per-vaporation, recovery of volatile organic compounds, protein recovery, bioseparations and
many others. The pace of change in the membrane industry has been accelerating rapidly in recent years, occasioned in
part by the demand of end-users, but also as a result of the investment in R&D by manufacturers. To reflect these
changes the author has obtained the latest information from some of the leading suppliers in the business. In one
complete volume this unique handbook gives practical guidance to using selected membrane processes in individual
industries while also providing a useful guide to equipment selection and usage.
Edited by an internationally recognized leader in the field, this third volume in the series represents the complete reference to
membrane processes in the food industry. The handbook adopts a highly practical approach to this hot topic, combining the handson experience of the expert authors involved. They provide chapters devoted to such varied applications as dairy fractionation,
electrodialysis, pressure-driven membrane processes in alcoholic beverages, membrane emulsification, contactors and
bioreactors, as well as membranes for food packaging.
This publication presents the lectures given at the course on Advanced Separation Technology for Industrial Waste Minimization:
Environmental and Analytical Aspects (13-15 October, 1992, Ispra, Italy) organized jointly by the Technical University of Lisbon,
University of Calabria and the Environment Institute of the Joint Research Centre of the Commission of the European
Communities at Ispra. This course is integrated in a programme for education and training in Advanced Separation Technology for
Industrial Waste Minimization supported by the Community Action Programme for Education and Training for Technology
(COMETT II). The lecture material is based on case studies of importance to textile, tanneries, pulp and paper, metal finishing and
electroplating, food, and other industries. Environmental regulations have lead industrial engineers to search for more efficient,
less energy consuming and less waste producing processes. Membrane-based separation processes contributed to recover water,
raw materials and energy and to achieve simultaneously pollution control. Along this book emphasis will be given to this fast
growing area of process technology.
Technological innovations, customer expectations, and economical situations have been forcing the dairy industry to adapt to
changes in technologies and products. The goal of this book is to present some new approaches on dairy processing. It will
provide several applications on the use of some novel technologies in various dairy products, the improvement of functionalities
and quality systems of dairy products, and the advances in dairy wastewater treatment. The book will be useful for both practicing
professionals and researchers in the dairy field. I would like to send my sincere thanks to all the authors for their hard work and
contributions.
Membrane Technology - a clean and energy saving alternative to traditional/conventional processes. Developed from a useful
laboratory technique to a commercial separation technology, today it has widespread and rapidly expanding use in the chemical
industry. It has established applications in areas such as hydrogen separation and recovery of organic vapors from process gas
streams, and selective transport of organic solvents, and it is opening new perspectives for catalytic conversion in membrane
reactors. Membrane technology provides a unique solution for industrial waste treatment and for controlled production of valuable
chemicals. This book outlines several established applications of membranes in the chemical industry, reviews the available
membranes and membrane processes for the field, and discusses the huge potential of this technology in chemical processes.
Each chapter has been written by an international leading expert with extensive industrial experience in the field.
The book examines the possibility of integrating different membrane unit operations (microfiltration, ultrafiltration, nanofiltration,
reverse osmosis, electrodialysis and gas separation) in the same industrial cycle or in combination with conventional separation
systems. It gives careful analysis of the technical aspects, and the possible fields of industrial development. The book reviews
many original solutions in water desalination, agro-food productions and wastewater treatments, highlighting the advantages
achievable in terms of product quality, compactness, rationalization and optimization of productive cycles, reduction of
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environmental impact and energy saving. Also included are examples of membrane reactors and their integration with a fuel cell;
polymeric membranes in the integrated gasification combined cycle power plants; integrating a membrane reformer into a solar
system; and potential application of membrane integrated systems in the fusion reactor fuel cycle. With detailed analysis and
broad coverage, the book is divided into two sections: Bio-applications and Inorganic Applications.
Integrates knowledge on microfiltration and ultrification, membrane chemistry, and characterization methods with the engineering
and economic aspects of device performance, device and module design, processes, and applications. The text provides a
discussion of membrane fundamentals and an analytical framework for designing and developing new filtrations systems for a
broad range of technologically important functions. It offers information on membrane liquid precursors, fractal and stochastic pore
space analysis, novel and advanced module designs, and original process design calculations.
The Symposium on Membrane Processes in Industry and Biomedicine has been held under the sponsorship of the Division of
Industrial and Engineering Chemistry at the 160th National Meeting of the American Chemical Society, Chicago, Illinois,
September 16 and 17, 1970. Its pri mary objective has been to spotlight some of the current directions of research in this rapidly
growing field. There is at present considerable enthusiasm in membrane research, and the expectations are running high. This is
partially due to the fact that basic concepts on which membrane processes are based are so deceptively simple. Moreover, all of
us are living proofs of their potential efficiency. Our lungs and kidneys, skin and intestines are examples of membrane devices for
gaseous and liquid separations, exchanges, and concentration. Even on a molecular level, life as we know is inconceivable
without cell membranes and cell organs, such as mitochondria and chloroplasts, which appear to function as mem brane regulated
mini-factories for some of the most important and com plex chemical syntheses in our bodies.
This book is a record of a symposium, "Ultrafiltration Membranes and Applications," which was held at the l78th National Meeting
of the American Chemical Society in Washington, D.C., September 11-13, 1979. In organlzlng these sessions, I hoped to provide
a comprehensive survey of the current state of ultrafiltration theory, the most recent advances in membrane technology, and a
thorough treatment of existing applications and future directions for ultrafiltration. For me, the symposium was an outstanding
success. It was a truly international forum with stimulating presentations and an enthusiastic audience. I hope that some of this
spirit has spilled over into this volume, which is intended to reach a much wider audience. I am indebted to the Division of Colloid
and Surface Chemistry of the American Chemical Society for their sponsorship. ANTHONY R. COOPER Palo Alto, California
}larch, 1980 vii CONTENTS PART I. FUNDMfENTALS Fifteen Years of Ultrafiltration: Problems and Future Promises of an
Adolescent Technology . . 1 Alan S. Michaels Production, Specification, and Some Transport Characteristics of Cellulose Acetate
Ultrafil tration Membranes for Aqueous Feed Solutions 21 S. Sourirajan, Takeshi Matsuura Fu-Hung Hsieh and Gary R. Gildert
Chemical and Morphological Effects of Solute Diffusion Through Block Copolymer Membranes 45 Yatin B. Thakore, Dien-Feng
Shieh and Donald J. Lyman Practical Aspects in the Development of a Polymer Matrix for Ultrafiltration. 57 Israel Cabasso
Permeability Parameters of a Novel Polyamide Membrane. ... - ...
Membrane science and technology is an expanding field and has become a prominent part of many activities within the process industries. It
is relatively easy to identify the success stories of membranes such as desali nation and microfiltration and to refer to others as developing
areas. This, however, does not do justice to the wide field of separations in which membranes are used. No other 'single' process offers the
same potential and versatility as that of membranes. The word separation classically conjures up a model of removing one component or
species from a second component, for example a mass transfer process such as distillation. In the field of synthetic membranes, the
terminology 'separation' is used in a wider context. A range of separations of the chemical/mass transfer type have developed around the use
of membranes including distillation, extraction, absorption, adsorption and stripping, as well as separations of the physical type such as
filtration. Synthetic membranes are an integral part of devices for analysis, energy generation and reactors (cells) in the electrochemical
industry.
The two-volume work presents applications of integrated membrane operations in agro-food productions with significant focus on product
quality, recovery of high added-value compounds, reduction of energy consumption and environmental impact. Volume 1. Dairy, Wine and Oil
Processing. Volume 2. Wellness Ingredients and Juice Processing.
The aim of the Technical Advisory Committee, in planning the c~:>Dtent of this meeting, was to illustrate the range of separation processes in
which the use of membranes was practical and effective at an industrial scale. As Professor Strathmann reveals, the market for process
equipment built around membranes is now worth about $5x1(f annually, and it seemed important to review this technology, and to point the
direction of future technical advances. All but the most critical reader should find some items of interest. The Committee would admit to not
fulftlling all of thier aims, although those delegates who attended the meeting in Edinburgh judged it a success. In the event it provided
representative examples of processes from the food and beverage industry, from water treatment, and from the chemical industry, of which
the removal of alcohol from fermented beverages, shipboard desalination and solvent recovery are three. The major uses of charged
membranes and sterile processes are not covered, nor 9 is the largest market, $1.2x10 annually, for artificial kidney dialysis. However, it is
interesting to see artificial kidney now finding an alternative use as a reactor for the production of monoclonal antibodies. We are also
reminded by Professor Michel of the importance and efficiency of natural membranes in the kidney under conditions where fouling is crucial
to their performance and enhances their selectivity.
The withstanding properties of inorganic membranes provide a set of tools for solving many of the problems that the society is facing, from
environmental to energy problems and from water quality to more competitive industries. Such a wide variety of issues requires a
fundamental approach, together with the precise description of applications provided by those researchers that have been close to the
industrial applications. The contents of this book expand the lectures given in a Summer School of the European Membrane Society. They
combine an easily accessible description of the technology, suitable for the graduate level, with the most advanced developments and the
prospective of future applications. The large variety of membrane types makes almost compulsory to select a specialist for each of them, and
this has been the approach selected in this book. In the case of porous membranes, the advances are related to the synthesis of microporous
materials such as silica, carbon and zeolite membranes and hollow fibre membranes. A chapter covers the increasingly relevant hybrid
membranes. Attention is also devoted to dense inorganic membranes, experiencing constantly improved properties. The applications of all
these membranes are considered throughout the book. Covers all the inorganic membranes field, by different experts It comes from a
European Summer School It includes future directions in the field
Discussing the technology and its applications, Membrane Processes: A Technology Guide investigates the differing requirements of industry
today. Driven by increasing water quality demands, the technological spotlight is now on the application of membranes to potable water, and
several significant examples of filtration processes are given. Encompassing the fundamentals of design and operation of membranes,
feasibility of use and economics as well as applications in water, paint and other industries, this coverage of the key aspects of membrane
technology will be welcomed by technologists, engineers and scientists in a variety of disciplines.
Membrane processing is a filtration technique in which particles are separated from liquids by being forced through a porous material, or
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membrane. Applied to dairy products, the separation techniques allow valuable compounds, found in milk, to be isolated for use as
ingredients in food processing. A comprehensive overview of membrane separation processes, this book explores various applications such
as pressure driven processes, electrical field driven processes, and concentration driven processes, for the recovery of various dairy streams
and ingredients. The topics covered place emphasis on new applications, including microfiltration, ultrafiltration, reverse osmosis,
electrodialysis, and pervaporation. The text also presents in-depth knowledge of the mechanisms of each membrane separation process, as
well as membrane types and the equipment used in these processes. Combining their educational backgrounds and substantial industrial
experience in dairy ingredients processes, the authors address cutting-edge technologies that have been thoroughly researched and have
great potential to be commercialized in the near future. The book will therefore be of interest to dairy industry professionals and will serve as
a source of reference material for professors and students in food science and engineering.
The book explains fundamental and advanced topics related to the field of membrane science including extensive coverage of material
selection, preparation, characterization and applications of various membranes. Explores both preparation and wide range of applications for
all possible membranes, contains an exclusive chapter on functionalized membranes and incorporation of stimuli responsive membranes in
each type and includes exercise problems after each chapter It also discusses new membrane operations as membrane reactors and
membrane contactors
Engineering Aspects of Membrane Separation and Application in Food Processing presents an overview and introduction to a wide range of
membrane processes, their unique characteristics and challenges. In the food industry, as in many industries, membranes have an
environmental advantage over conventional processes that they displace, because they are less energy intensive. The processing at nearambient conditions also retains flavors and nutritional value. These advantages, together with significant reductions in the cost of membrane
modules, augers well for their future not only in the dairy industry but in other parts of the food industry, such as alcohol processing, animal
product processing, and fruit and vegetable processing. Chapters address a wide range of membranes separations in the food and beverage
industries, and applications are provided that will be of value not only to food engineers but also to process engineers working in other areas.
The processing of food is now a highly interdisciplinary science, and anyone concerned with food processing will benefit from reading this
book and understanding what membrane processes of the twenty-first century have to offer.
“Blue is the new green.” This is an all-new revised edition of a modern classic on one of the most important subjects in engineering: Water.
Featuring a total revision of the initial volume, this is the most comprehensive and up-to-date coverage of the process of desalination in
industrial and municipal applications, a technology that is becoming increasingly more important as more and more companies choose to “go
green.” This book covers all of the processes and equipment necessary to design, operate, and troubleshoot desalination systems, from the
fundamental principles of desalination technology and membranes to the much more advanced engineering principles necessary for
designing a desalination system. Earlier chapters cover the basic principles, the economics of desalination, basic terms and definitions, and
essential equipment. The book then goes into the thermal processes involved in desalination, such as various methods of evaporation,
distillation, recompression, and multistage flash. Following that is an exhaustive discussion of the membrane processes involved in
desalination, such as reverse osmosis, forward osmosis, and electrodialysis. Finally, the book concludes with a chapter on the future of these
technologies and their place in industry and how they can be of use to society. This book is a must-have for anyone working in water, for
engineers, technicians, scientists working in research and development, and operators. It is also useful as a textbook for graduate classes
studying industrial water applications.
This book is a collection of papers derived from a conference on membranes held at the Columbus Laboratories of Battelle Memorial Institute
in Columbus, Ohio, on October 20 and 21,1969. When a decision is made to sponsor a membrane conference, the problem immediately
arises as to what aspect of the technology needs to be emphasized. There were several alternatives from which to choose. The Office of
Saline Water, for example, has been sup porting for many years a tremendous volume of research on the desalination of sea and brackish
water. In fact, were it not for this effort, the conference which resulted in this book could probably not have been held. Regardless, one could
not easily choose to hold a conference on water desalting because the subject is adequately covered in the literature, and yearly conferences
are sponsored by the funding agency. Other government agencies, specifically The National Heart and Lung Institutes and The National
Institute of Arthritis and Metabolic Diseases, have supported a sizable number of research programs involving the use of membranes for
biomedical devices useful in blood oxygenation and kidney augmentation or replacement. Again, these groups have their own outlets for
disseminating research results. Still other choices existed among such areas as permeation processes for petroleum separations, advanced
or novel membrane process concepts, or characterization of membranes - morphology, permeation prop erties, etc. , - or biological
membranes. None of these areas seemed to provide just the right technological emphasis.
Offers information on the treatment of water and wastewater for municipal, sanitary and industrial applications, focusing on unit operations
and processes that serve the broadest range of users. Wastewater treatement unit operations, including filtration, flotation, chemical
coagulation, flocculation and sedimentation, as well as advanced technolog
In a world in which legislation promotes the recycling of wastewater new technologies are emerging that can fulfil such a remit. The papers
that comprise this volume explore those technologies and explain what is driving and what is preventing their widespread implementation.
Advanced membranes-from fundamentals and membrane chemistry to manufacturing and applications A hands-on reference for practicing
professionals, Advanced Membrane Technology and Applications covers the fundamental principles and theories of separation and
purification by membranes, the important membrane processes and systems, and major industrial applications. It goes far beyond the basics
to address the formulation and industrial manufacture of membranes and applications. This practical guide: Includes coverage of all the major
types of membranes: ultrafiltration; microfiltration; nanofiltration; reverse osmosis (including the recent high-flux and low-pressure membranes
and anti-fouling membranes); membranes for gas separations; and membranes for fuel cell uses Addresses six major topics: membranes and
applications in water and wastewater; membranes for biotechnology and chemical/biomedical applications; gas separations; membrane
contractors and reactors; environmental and energy applications; and membrane materials and characterization Includes discussions of
important strategic issues and the future of membrane technology With chapters contributed by leading experts in their specific areas and a
practical focus, this is the definitive reference for professionals in industrial manufacturing and separations and research and development;
practitioners in the manufacture and applications of membranes; scientists in water treatment, pharmaceutical, food, and fuel cell processing
industries; process engineers; and others. It is also an excellent resource for researchers in industry and academia and graduate students
taking courses in separations and membranes and related fields.
The definitive guide to the international membrane industry. • Will help you to keep track of the major issues affecting the fast growing
membrane market. • Will enable you to identify new business opportunities. • Includes Market forecasts, commentary and analysis supported
by primary research. Completely revised and updated, the 3rd edition of Profile of the International Membrane Industry - Market Prospects to
2008 reviews the markets, technological trends and major manufacturers of industrial membranes. We have drawn on the expertise from our
existing portfolio, Membrane Technology newsletter and Filtration & Separation magazine to bring you vital information, analyses and
forecasts that cannot be found anywhere else. The report covers all industrial applications involving both liquid and gas separation, including:
• Microfiltration. • Ultrafiltration. • Reverse osmosis and nanofiltration. • All other membrane separations. The study deals with all kinds of
separating media that are now accepted as membranes, whether they are polymeric, ceramic, metallic or liquid. In broad terms the study
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covers microfiltration, ultrafiltration, reverse osmosis and nanofiltration and all other membrane separations. Profile of the International
Membrane Industry covers the structure of the industry, highlighting developments, identifying future trends, and looking at recent mergers
and acquisitions in the sector. Market estimates and forecasts to 2008, by region and membrane type, are presented along with an analysis
of the main end-user markets for industrial membranes, and a technology overview. Forty leading international membrane manufacturers are
profiled. A directory of membrane manufacturing companies is also included. For a PDF version of the report please call Steve Kimber on
+44 (0) 1865 843666 for price details.
The field of membrane separation technology is presently in a state of rapid growth and innovation. Many different membrane separation
processes have been developed during the past half century and new processes are constantly emerging from academic, industrial, and
governmental laboratories. While new membrane separation processes are being conceived with remarkable frequency, existing processes
are also being constantly improved in order to enhance their economic competitiveness. Significant improvements are currently being made
in many aspects of membrane separation technology: in the development of new membrane materials with higher selectivity and/or
permeability, in the fabrication methods for high-flux asymmetric or composite membranes, in membrane module construction and in process
design. Membrane separation technology is presently being used in an impressive variety of applications and has generated businesses
totalling over one billion U.S. dollars annually. The main objective of this book is to present the principles and applications of a variety of
membrane separation processes from the unique perspectives of investigators who have made important contributions to their fields. Another
objective is to provide the reader with an authoritative resource on various aspects of this rapidly growing technology. The text can be used
by someone who wishes to learn about a general area of application as well as by the knowledgeable person seeking more detailed
information.
Membrane-Based Hybrid Processes for Wastewater Treatment analyzes and discusses the potential of membrane-based hybrid processes
for the treatment of complex industrial wastewater, the recovery of valuable compounds, and water reutilization. In addition, recent and future
trends in membrane technology are highlighted. Industrial wastewater contains a large variety of compounds, such as heavy metals, salts
and nutrients, which makes its treatment challenging. Thus, the use of conventional water treatment methods is not always effective.
Membrane-based hybrid processes have emerged as a promising technology to treat complex industrial wastewater. Discusses the
properties, mechanisms, advantages, limitations and promising solutions of different types of membrane technologies Addresses the
optimization of process parameters Describes the performance of different membranes Presents the potential of Nanotechnology to improve
the treatment efficiency of wastewater treatment plants (WWTPs) Covers the application of membrane and membrane-based hybrid
treatment technologies for wastewater treatment Includes forward osmosis, electrodialysis, and diffusion dialysis Considers hybrid membrane
systems expanded to cover zero liquid discharge, salt recovery, and removal of trace contaminants
This book is a record of a symposium, "Ultrafiltration Membranes and Applications," which was held at the l78th National Meeting of the
American Chemical Society in Washington, D.C., September 11-13, 1979. In organlzlng these sessions, I hoped to provide a comprehensive
survey of the current state of ultrafiltration theory, the most recent advances in membrane technology, and a thorough treatment of existing
applications and future directions for ultrafiltration. For me, the symposium was an outstanding success. It was a truly international forum with
stimulating presentations and an enthusiastic audience. I hope that some of this spirit has spilled over into this volume, which is intended to
reach a much wider audience. I am indebted to the Division of Colloid and Surface Chemistry of the American Chemical Society for their
sponsorship. ANTHONY R. COOPER Palo Alto, California }larch, 1980 vii CONTENTS PART I. FUNDMfENTALS Fifteen Years of
Ultrafiltration: Problems and Future Promises of an Adolescent Technology . . 1 Alan S. Michaels Production, Specification, and Some
Transport Characteristics of Cellulose Acetate Ultrafil tration Membranes for Aqueous Feed Solutions 21 S. Sourirajan, Takeshi Matsuura FuHung Hsieh and Gary R. Gildert Chemical and Morphological Effects of Solute Diffusion Through Block Copolymer Membranes 45 Yatin B.
Thakore, Dien-Feng Shieh and Donald J. Lyman Practical Aspects in the Development of a Polymer Matrix for Ultrafiltration. 57 Israel
Cabasso Permeability Parameters of a Novel Polyamide Membrane. . . . • . . . .
Membrane technology is a rapidly developing area, with key growth accross the process sector, including biotech separation and biomedical
applications (e.g. haemodialysis, artificial lungs), through to large scale industrial applications in the water and waste-water processing and
the food and drink industries. As processes mature, and the cost of membranes continues to dramatically reduce, so their applications and
use are set to expand. Process engineers need access to the latest information in this area to assist with their daily work and to help to
develop and apply new and ever more efficient liquid processing solutions. This book covers the latest technologies and applications, with
contributions from leading figures in the field. Throughout, the emphasis is on delivering solutions to practitioners. Real world case studies
and data from leading organizations -- including Cargill, Lilly, Microbach, ITT -- mean this book delivers the latest solutions as well as a critical
working reference to filtration and separation professionals. Covers the latest technologies and applications in this fast moving bioprocessing
sector Presents a wide range of case studies that ensure readers benefit from the hard-won experience of others, saving time, money and
effort World class author team headed up by the Chair of Chemical Engineering at Oxford University, UK and the VP of Plant Operations and
Process Technology at Cargill Corp, the food services company and largest privately owned company in the US
This book extensively reviews the dairy, beverage and distilled spirits applications of membrane processing techniques. The four main
techniques of membrane filtration are covered: microfiltration, ultrafiltration, nanofiltration and reverse osmosis. The book is divided into four
informal sections. The first part provides an overview of membrane technology, including the main scientific principles; the major membrane
types and their construction; cleaning and disinfection; and historical development. The second part focuses on dairy applications including
liquid and fermented milks; cheese; whey; and milk concentrates. The third part of the book addresses beverage applications including
mineral waters, fruit juices and sports drinks, and the final part looks at membrane filtration in the production of beers, wines and spirits.
With the advent of modern tools of molecular biology and genetic engineering and new skills in metabolic engineering and synthetic biology,
fermentation technology for industrial applications has developed enormously in recent years. Reflecting these advances, Fermentation
Processes Engineering in the Food Industry explores the state of the art of
This comprehensive reference work describes in an instructive manner the combination of different membrane operations such as enzyme
membrane reactors (EMR's), microfiltration (MF), ultrafiltration (UF), reverse osmosis (RO), nanofiltration (NF) and osmotic distillation (OD) is
studied in order to identify their synergistic effects on the optimization of processes in agro-food productions (fruit juices, wines, milk and
vegetable beverages) and wastewater treatments within the process intensification strategy. The introduction to integrated membrane
operations is followed by applications in the several industries of the food sector, such as valorization of food processing streams, biocatalytic
membrane reactors, and membrane emulsification.
Table of Contents Preface Acknowledgments for the first edition Acknowledgments for the second edition 1 Overview of Membrane Science
and Technology 1 2 Membrane Transport Theory 15 3 Membranes and Modules 89 4 Concentration Polarization 161 5 Reverse Osmosis
191 6 Ultrafiltration 237 7 Microfiltration 275 8 Gas Separation 301 9 Pervaporation 355 10 Ion Exchange Membrane Processes Electrodialysis 393 11 Carrier Facilitated Transport 425 12 Medical Applications of Membranes 465 13 Other Membrane Processes 491
Appendix 523 Index 535.
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