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Electrochemical Polymer Electrolyte Membranes covers PEMs from fundamentals to applications, describing their structure,
properties, characterization, synthesis, and use in electrochemical energy storage and solar energy conversion technologies.
Featuring chapters authored by leading experts from academia and industry, this authoritative text: Discusses cutting-edge
methodologies in PEM material selection and fabrication Points out important challenges in developing PEMs and recommends
mitigation strategies to improve PEM performance Analyzes the current integration of PEMs with primary power devices and
explores research trends for the next generation of PEMs Electrochemical Polymer Electrolyte Membranes provides a systematic
overview of the state of the art of PEM development, making the book a beneficial resource for researchers, students, industrial
professionals, and manufacturers.
This concise sourcebook of the electrochemical, engineering and economic principles involved in the development and
commercialization of fuel cells offers a thorough review of applications and techno-economic assessment of fuel cell technologies,
plus in-depth discussion of conventional and novel approaches for generating energy. Parts I and II explain basic and applied
electrochemistry relevant to an understanding of fuel cells. Part III covers engineering and technology aspects. The book is useful
for undergraduate and graduate students and scientists interested in fuel cells. Unlike any other current book on fuel cells, each
chapter includes problems based on the discussions in the text.
Egyptian hieroglyphs, Chinese scrolls, and Ayurvedic literature record physicians administering aromatic oils to their patients.
Today society looks to science to document health choices and the oils do not disappoint. The growing body of evidence of their
efficacy for more than just scenting a room underscores the need for production standards, quality control parameters for raw
materials and finished products, and well-defined Good Manufacturing Practices. Edited by two renowned experts, the Handbook
of Essential Oils covers all aspects of essential oils from chemistry, pharmacology, and biological activity, to production and trade,
to uses and regulation. Bringing together significant research and market profiles, this comprehensive handbook provides a muchneeded compilation of information related to the development, use, and marketing of essential oils, including their chemistry and
biochemistry. A select group of authoritative experts explores the historical, biological, regulatory, and microbial aspects. This
reference also covers sources, production, analysis, storage, and transport of oils as well as aromatherapy, pharmacology,
toxicology, and metabolism. It includes discussions of biological activity testing, results of antimicrobial and antioxidant tests, and
penetration-enhancing activities useful in drug delivery. New information on essential oils may lead to an increased understanding
of their multidimensional uses and better, more ecologically friendly production methods. Reflecting the immense developments in
scientific knowledge available on essential oils, this book brings multidisciplinary coverage of essential oils into one all-inclusive
resource.
This book has been planned and written by Dr. Hine with his knowledge and experience in electrochemical science and
engineering for over thirty years since he joined with me at Kyoto University in 1948. This book is unique and is useful for
engineers as well as scientists who are going to work in any interdisciplinary field connected with elec trochemistry. Science is
sure to clarify the truth of nature as well as bring prosperity and an improvement to the welfare of human beings. The origin of the
word "science" is the same as of "conscience," which means the truth of our heart. When we consider a scientific and
technological subject, first we classify it into the components and/or factors involved, and then we clarify them individually. Second,
we combine them to grasp the whole meaning and feature of the subject under discussion. Computers may help us greatly, but
how to establish the software that will be most desirable for our purposes is of great importance. We need to make these efforts
ourselves, and not decorate with borrowed plumes. With this concept in mind, this book is attractive because the author describes
the basic science in electrochemistry and practice, and discusses the electrochemical engineering applications as a combination
of science and technology.
This substantially revised and updated classic reference offers a valuable overview and myriad details on current chemical
processes, products, and practices. No other source offers as much data on the chemistry, engineering, economics, and
infrastructure of the industry. The two volume Handbook serves a spectrum of individuals, from those who are directly involved in
the chemical industry to others in related industries and activities. Industrial processes and products can be much enhanced
through observing the tenets and applying the methodologies found in the book’s new chapters.
Introduction to Fluoropolymers, Second Edition, provides a comprehensive overview of the history, principles, properties,
processing and applications of fluoropolymers, supporting their development and utilization in high-performance applications,
components, and products. This second edition has been updated and expanded to include new in-depth chapters on
manufacturing and applications of PTFE and melt processible fluoropolymers. The book begins by demonstrating the role of
fluoropolymers in everyday life, before introducing the history and basic principles of fluoropolymers. This is followed by detailed
coverage of the main fluoropolymer types. Properties and applications are illustrated by real-world examples as diverse as
waterproof clothing, vascular grafts and coatings for aircraft interiors. The different applications of fluoropolymers show the
benefits of a group of materials that are highly water-repellant and flame-retardant, with unrivalled lubrication properties and a high
level of biocompatibility. Health and safety and environmental aspects are also covered throughout the book, with a final chapter
examining safety, disposal, and recycling in detail. This book is an essential resource for anyone looking to understand or use
fluoropolymer materials in their products. This includes engineers, product designers, manufacturers, scientists, researchers, and
other professionals, across industries such as automotive, aerospace, medical devices, food and beverages, high performance
apparel, oil and gas, renewable energy, solar photovoltaics, electronics and semiconductors, pharmaceuticals, and chemical
processing. This is also a valuable introductory guide for academic researchers and advanced students in plastics engineering,
polymer science, and materials science. Introduces and demystifies fluoropolymers for a wide audience of engineers, designers,
professionals, and researchers, across industries and disciplines Covers a broad range of materials, including
polytetrafluoroethylene (PTFE), polyvinyl fluoride (PVF), vinylidene fluoride polymers, fluoroelastomers, and more Focuses on
properties, processing methods and advanced industrial applications of fluoropolymers
Increased hydrogen supplies using cleaner methods are seen as essential for potential hydrogen based power systems for
transportation and renewable energy conversion into fuel. This book provides a comprehensive picture of the various routes to use
electricity to produce hydrogen using electrochemical science and technology. Edited by an expert in the field, this title will be of
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interest to graduate students and researchers in academia and industry working in energy, electrochemistry, physical chemistry
and chemical engineering.
A self-contained and practical book providing step-by-step guidance to the design and construction of cleanrooms, appropriate
testing methodologies, and operation for the minimization of contamination... This second edition has been comprehensively
revised and includes extensive updates to the two chapters that contain information on cleanroom standards and guidelines. The
chapter on risk management has been extensively revised, especially the section on risk assessment. Other new subjects that
have been added to the various chapters are those on clean-build, determination of air supply volumes for non-unidirectional
airflow cleanrooms, RABS (Restricted Access Barrier Systems), contamination recovery test methods, entry of large items into a
cleanroom, glove allergy problems, and how to develop a cleanroom cleaning programme. Used for in-house training and a
textbook in colleges, this volume is for cleanroom personnel at all levels. It provides novices with an introduction to the state-of-theart technology and professionals with an accessible reference to the current practices. It is particularly useful in the semiconductor,
pharmaceutical, biotechnology and life sciences industries. William Whyte is an international authority in cleanrooms, with over 45
years experience in research, teaching and consulting in the electronic, healthcare and pharmaceutical industries. He is a member
of British and International standards committees writing the International Cleanroom standards, and has received numerous
awards for his work in Cleanroom Technology. A comment on the first edition: "...extremely useful and helpful...very well-written,
highly organized, easy to understand and follow..." (Environmental Geology, 2003)
Chlorine is one of the most important inorganic basic chemicals It is not only an essential reaction component for the synthesis of
numerous organic and inorganic chemicals and plastics, it is also of great importance for the production of pharmaceuticals,
disinfectants, bleaches and insecticides. Everything you need to know about chlorine is described in this book. It provides a
practical and up-to-date account of the scientific and technological basics for the production of chlorine and describes various
applications and prospects for future developments. Current issues, such as environmental protection, occupational health and
safety aspects, storage and transportation, economic aspects, quality specifications and analysis are treated in a competent and
well-balanced manner. Chemists, chemical engineers and chemical process engineers in various industrial sectors, engineering
companies, universities and government authorities will certainly profit from this comprehensive review.
This widely respected and frequently consulted reference work provides a wealth of information and guidance on industrial
chemistry and biotechnology. Industries covered span the spectrum from salt and soda ash to advanced dyes chemistry, the
nuclear industry, the rapidly evolving biotechnology industry, and, most recently, electrochemical energy storage devices and fuel
cell science and technology. Other topics of surpassing interest to the world at large are covered in chapters on fertilizers and food
production, pesticide manufacture and use, and the principles of sustainable chemical practice, referred to as green chemistry.
Finally, considerable space and attention in the Handbook are devoted to the subjects of safety and emergency preparedness. It is
worth noting that virtually all of the chapters are written by individuals who are embedded in the industries whereof they write so
knowledgeably.
This report presents a cost analysis of Chlorine production from sodium chloride. The process examined is a typical membrane
process. In this process, an aqueous solution of sodium chloride (brine) is decomposed electrolytically in a membrane cell,
producing Chlorine. Caustic soda (50 wt%) and hydrogen are also generated as products. This report was developed based
essentially on the following reference(s): (1) Handbook of Chlor-Alkali Technology, 2005 (2) "Chlorine", Ullmann's Encyclopedia of
Industrial Chemistry, 7th edition Keywords: Chlor-Alkali, Caustic Soda, NaOH
Membrane reactors are increasingly replacing conventional separation, process and conversion technologies across a wide range
of applications. Exploiting advanced membrane materials, they offer enhanced efficiency, are very adaptable and have great
economic potential. There has therefore been increasing interest in membrane reactors from both the scientific and industrial
communities, stimulating research and development. The two volumes of the Handbook of membrane reactors draw on this
research to provide an authoritative review of this important field. Volume 2 reviews reactor types and industrial applications,
beginning in part one with a discussion of selected types of membrane reactor and integration of the technology with industrial
processes. Part two goes on to explore the use of membrane reactors in chemical and large-scale hydrogen production from fossil
fuels. Electrochemical devices and transport applications of membrane reactors are the focus of part three, before part four
considers the use of membrane reactors in environmental engineering, biotechnology and medicine. Finally, the book concludes
with a discussion of the economic aspects of membrane reactors. With its distinguished editor and international team of expert
contributors, the two volumes of the Handbook of membrane reactors provide an authoritative guide for membrane reactor
researchers and materials scientists, chemical and biochemical manufacturers, industrial separations and process engineers, and
academics in this field. Discusses integration of membrane technology with industrial processes Explores the use of membrane
reactors in chemical and large-scale hydrogen production from fossil fuels Considers electrochemical devices and transport
applications of membrane reactors
Substantially revising and updating the information from the widely-used previous editions, this book offers a valuable overview of
current chemical processes, products, and practices. No other source offers as much data on the chemistry, engineering,
economics, and infrastructure of the industry. In addition to thoroughly revised material on chemical economics, safety, statistical
control methods, and waste management, chapters on industrial cell culture and industrial fermentation expand the treatment of
biochemical engineering. Sectors covered include: plastics, rubber, adhesives, textiles, pharmaceuticals, soap, coal, dyes, chloralkali, pigments, chemical explosives, petrochemicals, natural and industrial gas, synthetic nitrogen products, fats, sulfur,
phosphorus, wood, and sweeteners. Comprehensive and easy to use, the tenth edition of Riegel's Handbook of Industrial
Chemistry is an essential working tool for chemical and process engineers, chemists, plant and safety managers, and regulatory
agency personnel.
Mercury has many applications in scientific research and industry from amalgams for dental restoration to light bulbs. Developed
from a combination of material originally published in Russian and the authors' research knowledge, this book provides a
comprehensive treatise on the chemistry and metallurgy of amalgams. Coverage includes analysis, physico-chemical properties,
electrochemistry, purification, inorganic and organic mercury chemistry, industrial application and synthesis and environmental
aspects of mercury. This book provides a thorough understanding of amalgam metallurgy which is essential for academics,
industrialists and postgraduates working in relevant fields. Guaranteed to bring a wealth of information, this book will be a welcome
addition to the literature.
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'The editors of this handbook have brought together 58 of the world's greatest environmental systems experts. These
professionals have, in 46 specific topic headings, divided into six major sections, provided very insightful information and guidance
as to what industrial ecology entails, how it can be implemented, and its benefits . . . a very valuable tool . . . This book provides
essential information to mid- and top-level management that can enable industry to make more prudent business decisions
regarding the manufacturing of its products.' - Robert John Klancko, Environmental Practice Industrial ecology is coming of age
and this superb book brings together leading scholars to present a state-of-the-art overviews of the subject.
In this handbook and ready reference, editors and authors from academia and industry share their in-depth knowledge of known
and novel materials, devices and technologies with the reader. The result is a comprehensive overview of electrochemical energy
and conversion methods, including batteries, fuel cells, supercapacitors, hydrogen generation and storage as well as solar energy
conversion. Each chapter addresses electrochemical processes, materials, components, degradation mechanisms, device
assembly and manufacturing, while also discussing the challenges and perspectives for each energy storage device in question. In
addition, two introductory chapters acquaint readers with the fundamentals of energy storage and conversion, and with the general
engineering aspects of electrochemical devices. With its uniformly structured, self-contained chapters, this is ideal reading for
entrants to the field as well as experienced researchers.
The use of membranes is increasing throughout industry, and particularly the water industry.The municipal water industry, which is
concerned with the provision of clean drinking water to the population, is a big user and developer of membrane technology which
helps it to provide water free of pathogens, chemicals, odours and unwanted tastes. Municipal authorities also have to process
sewage and waste water, and membranes are used extensively in these processes. The MBR Book covers all important aspects
of Membrane BioReactors in water and waste water treatment, from the fundamentals of the processes via design principles to
MBR technologies. Industrial case studies help interpret actual results and give pointers for best practice. Useful appendices
provide data on commercial membranes and international membrane organisations. * Major growth area in the water industries *
Internationally-known author * Principles and practice, backed by case studies
Substantially revising and updating the classic reference in the field, this handbook offers a valuable overview and myriad details
on current chemical processes, products, and practices. No other source offers as much data on the chemistry, engineering,
economics, and infrastructure of the industry. The Handbook serves a spectrum of individuals, from those who are directly
involved in the chemical industry to others in related industries and activities. It provides not only the underlying science and
technology for important industry sectors, but also broad coverage of critical supporting topics. Industrial processes and products
can be much enhanced through observing the tenets and applying the methodologies found in chapters on Green Engineering and
Chemistry (specifically, biomass conversion), Practical Catalysis, and Environmental Measurements; as well as expanded
treatment of Safety, chemistry plant security, and Emergency Preparedness. Understanding these factors allows them to be part of
the total process and helps achieve optimum results in, for example, process development, review, and modification. Important
topics in the energy field, namely nuclear, coal, natural gas, and petroleum, are covered in individual chapters. Other new chapters
include energy conversion, energy storage, emerging nanoscience and technology. Updated sections include more material on
biomass conversion, as well as three chapters covering biotechnology topics, namely, Industrial Biotechnology, Industrial
Enzymes, and Industrial Production of Therapeutic Proteins.
The aim of this book is to present in a single volume an up-to-date account of the chemistry and chemical engineering which
underlie the major areas of the chemical process industry. This most recent edition includes several new chapters which comprise
important threads in the industry's total fabric. These new chapters cover waste minimization, safety considerations in chemical
plant design and operation, emergency response planning, and statistical applications in quality control and experimental planning.
Together with the chapters on chemical industry economics and wastewater treatment~ they provide a unifying base on which the
reader can most effectively apply the information provided in the chapters which describe the various areas of the chemical
process industries. The ninth edition of this established reference work contains the contributions of some fifty experts from
industry, government, and academe. I have been humbled by the breadth and depth of their knowledge and expertise and by the
willingness and enthusiasm with which they shared their knowledge and insights. They have, without exception, been unstinting in
their efforts to make their respective chapters as complete and informative as possible within the space available. Errors of
omission, duplication, and shortcomings in organization are mine. Grateful acknowledgment is made to the editors of technical
journals and publishing houses for permission to reproduce illustrations and other materials and to the many industrial concerns
which contributed drawings and photographs. Comments and criticisms by readers will be welcome.
Fluorinated ionomer polymers form impermeable membranes that conduct electricity, properties that have been put to use in largescale electrochemical applications, revolutionizing the chlor-alkali industry and transforming production methods of some of the
world's highest-production commodity chemicals: chlorine, sodium hydroxide and potassium hydroxide. The use of fluorinated
ionomers such as Nafion have removed the need for mercury and asbestos in these processes and led to a massive reduction in
electricity usage in these highly energy-intensive processes. Polymers in this group have also found uses in fuel-cells, metal-ion
recovery, water electrolysis, plating, surface treatment of metals, batteries, sensors, drug release technologies, gas drying and
humidification, and super-acid catalysis used in the production of specialty chemicals. Walther Grot, who invented Nafion while
working for DuPont, has written this book as a practical guide to engineers and scientists working in electrochemistry, the fuel cell
industry and other areas of application. His book is a unique guide to this important polymer group and its applications, in
membranes and other forms. The 2e expands this handbook by over a third, with new sections covering developments in
electrolysis and membranes, additional information about the synthesis and science of the polymer group, and an enhanced
provision of reference data. An essential reference for scientists working with electrolysis and electrochemical processes (the use
of this polymer group in industrial chemistry processes is credited with a 1% reduction in global electricity usage) Covers the
techniques involved in the growing range of applications for fluorinated ionomers, including fuel cells, batteries and drug delivery
The only book on this important polymer group, written by Walther Grot, the inventor of the leading fluorinated ionomer, Nafion
from DuPont
Bretherick’s Handbook of Reactive Chemical Hazards is an assembly of all reported risks such as explosion, fire, toxic or highenergy events that result from chemical reactions gone astray, with extensive referencing to the primary literature. It is designed to
improve safety in laboratories that perform chemical synthesis and general research, as well as chemical manufacturing plants.
Entries are ordered by empirical formula and indexed under both name(s) and Chemical Abstracts Registry Numbers. This twoPage 3/6
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volume compendium focuses on reactivity risks of chemicals, alone and in combination; toxicity hazards are only included for
unexpected reactions giving volatile poisons Predict, avoid, and control reactivity danger with this latest edition of the leading guide
Covers every chemical with documented information on reactive hazards; more than 5,000 entries on single elements or
compounds, and 5,000 entries on the interactions between two or more compounds Includes five years of new reports, new
references to the primary literature, and amplification to existing entries Links similar compounds or incidents that are not
obviously related
Handbook of Chemical Technology and Pollution Control integrates industrial chemistry with pollution control and environmental
chemistry. This unified approach provides practicing professionals and consultants with a concise yet authoritative handbook
covering the Key Features, relative importance, and environmental impact of currently operating chemical processes. It also meets
the critical needs of students training for industrial careers. Handbook of Chemical Technology and Pollution Control considers
community, municipal, power generation, industrial, and transportation components of environmental impact. The book covers the
major inorganic and organic commodity chemicals; aluminum, iron and steel, and copper prodution; pulp and paper; fermentation;
petroleum production and refining. It also includes key topics and process details for major peterochemicals and large-scale
consumer and engineering polymers. This single, convenient volume describes aspects of recycling at the industrial and postconsumer levels, and emphasizes a quantitative approach as used in the author's well-known lifecycle work with disposable and
reusable cups. 0-12-350811-8Key Features * Covers historical background and new developments in a single, authoritative
handbook * Presents integrated treatment of chemical technology with emission control chemistry * Includes tables throughout that
give current and trend data * Considers community, municipal, power generation, industrial, and transportation components of
environmental impact * Provides many references to further reading * Contains review questions that offer working experience with
the information and concepts
Concentrated treatment of all aspects of technology and handling directly related to the products of electrolysis. Thoroughly up to
date and should become the standard reference in its field.
Handbook of Chlor-Alkali TechnologyVolume I: Fundamentals, Volume II: Brine Treatment and Cell Operation, Volume III: Facility
Design and Product Handling, Volume IV: Operations, Volume V: Corrosion, Environmental Issues, and Future
DevelopmentsSpringer
This report presents a cost analysis of Chlorine production from sodium chloride. The process examined is a typical membrane
process. In this process, an aqueous solution of sodium chloride (brine) is decomposed electrolytically in a membrane cell,
producing Chlorine. Caustic soda (50 wt%) and hydrogen are also generated as products. This report examines one-time costs
associated with the construction of a United States-based plant and the continuing costs associated with the daily operation of
such a plant. More specifically, it discusses: * Capital Investment, broken down by: - Total fixed capital required, divided in
production unit (ISBL); infrastructure (OSBL) and contingency - Alternative perspective on the total fixed capital, divided in direct
costs, indirect costs and contingency - Working capital and costs incurred during industrial plant commissioning and start-up *
Production cost, broken down by: - Manufacturing variable costs (raw materials, utilities) - Manufacturing fixed costs (maintenance
costs, operating charges, plant overhead, local taxes and insurance) - Depreciation and corporate overhead costs * Raw materials
consumption, products generation and labor requirements * Process block flow diagram and description of industrial site
installations (production unit and infrastructure) This report was developed based essentially on the following reference(s): (1)
Handbook of Chlor-Alkali Technology, 2005; (2) "Chlorine", Ullmann's Encyclopedia of Industrial Chemistry, 7th edition Keywords:
Chlor-Alkali, Caustic Soda, NaOH
This volume provides in-depth coverage of environmental pollution sources, waste characteristics, control technologies,
management strategies, facility innovations, process alternatives, costs, case histories, effluent standards, and future trends in the
process industries. It delineates methodologies, technologies, and the regional and global effects of important pollution control
practices. The authors focus on new developments in innovative and alternative technologies, design criteria, effluent standards,
managerial decision methodology, and regional and global environmental conservation specific to process industries.
The papers in this book were submitted for the 1988 London International Chlorine Symposium. This was the fifth symposium
organised by the Electro chemical Technology Group of the Society of Chemical Industry and proved as popular as ever, attracting
a record number of 294 delegates from 31 countries. Twenty-seven papers were presented during the two and a half-day event
covering the latest developments in chlor-alkali technology. The field of membranes and membrane cells was well represented by
some 15 papers, reflecting the importance of membrane technology to the future of the industry. This is particularly relevant in
view of increasing environmental pressures and rising costs. However, papers relating to the more traditional mercury and
diaphragm cell technologies were also presented, together with a paper concerned with sodium chlorate manufacture. In addition,
there were presentations covering the commercial and safety aspects of the chlor-alkali industry. The Electrochemical Technology
Group of the Society of Chemical Industry offer thanks to the many people and organisations whose help ensured the success of
this symposium. In particular, we would like to thank: 1. The contributors of the papers. 2. The session chairmen: Dr R. G. Smerko
(The Chlorine Institute Inc.); Mr B. Lott (The Associated Octel Company Limited); Mr T. F. O'Brien (United Engineers and
Constructors); Dr B. S. Gilliatt (ICI Chemicals and Polymers Limited); Mr D. Bell (Hays Chemicals Limited). 3. The Chlorine
Institute for assistance with printing costs and for active participation.
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.

Made from common salt and water, chlorine and its co-product, caustic soda, are two of the most basic building blocks
used for a wide range of products valued by society. The Handbook of Chlor-Alkali Technology provides comprehensive
and concise treatments of all aspects of technology and handling directly related to the products of electrolysis. A longawaited comprehensive treatment, it covers the field from a history of the industry, through the fundamentals of
thermodynamics and electrochemistry, to the treatment and disposal of the waste products of manufacture. While
membrane cells are considered state-of-the-art, the handbook does not ignore mercury and diaphragm cells. They are
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considered both from a historical perspective and as examples of current technology that yet evolves. Special attention to
paid to safe handling of the products, the obligations of Responsible Care®, and process safety management. Other
major topics include corrosion, membranes, electrolyzer design, brine preparation and treatment, and the design and
operation of processing facilities. The coverage of membranes is both fundamental and applied. The underlying transport
processes and practical experience with existing types of membrane both are covered, as is electrolyzer design. The
book explores the basic electrode processes and the fundamentals of current distribution in electrolyzers as well as the
characteristics of the leading cell designs while the appendix offers selected physical property data. The authors, each
with extensive experience in chlor-alkali technology but with diverse backgrounds and fields of specialization, achieve
both breadth and depth. Anyone with interest in the large field of chlor-alkali manufacture and distribution, and indeed in
industrial electrochemistry in general, will find something useful here. The Handbook offers not only broad coverage, but
also in depth treatment of each topic. It will be an asset to managers, process engineers and operating personnel
working in the chlor-alkali industry. This book provides valuable information to engineers and scientists involved in
development of chlor-alkali technology and in the design of new plant or upgrading of existing plants. It will be especially
valuable to universities as it begins with fundamentals and progresses methodically throu gh each step involved in chloralkali production, including environmental issues. from the Foreword by Barrie S. Gilliatt, Executive Director, Euro Chlor
"Anyone with interest in the large field of chlor-alkali manufacture and distribution, and indeed in industrial
electrochemistry in general, will find something useful here. The work is recommended to students; chlor-alkali
technologists; electrochemists; engineers; and producers, shippers, packagers, distributors, and consumers of chlorine,
caustic soda, and caustic potash. This book is thoroughly up to date and should become the standard reference in its
field. ".
Electrochemical Power Sources: Fundamentals, Systems, and Applications: Hydrogen Production by Water Electrolysis
offers a comprehensive overview about different hydrogen production technologies, including their technical features,
development stage, recent advances, and technical and economic issues of system integration. Allied processes such as
regenerative fuel cells and sea water electrolysis are also covered. For many years hydrogen production by water
electrolysis was of minor importance, but research and development in the field has increased significantly in recent
years, and a comprehensive overview is missing. This book bridges this gap and provides a general reference to the
topic. Hydrogen production by water electrolysis is the main technology to integrate high shares of electricity from
renewable energy sources and balance out the supply and demand match in the energy system. Different
electrochemical approaches exist to produce hydrogen from RES (Renewable Energy Sources). Covers the
fundamentals of hydrogen production by water electrolysis Reviews all relevant technologies comprehensively Outlines
important technical and economic issues of system integration Includes commercial examples and demonstrates
electrolyzer projects
A Comprehensive Reference for Electrochemical Engineering Theory and Application From chemical and electronics
manufacturing, to hybrid vehicles, energy storage, and beyond, electrochemical engineering touches many
industries—any many lives—every day. As energy conservation becomes of central importance, so too does the science
that helps us reduce consumption, reduce waste, and lessen our impact on the planet. Electrochemical Engineering
provides a reference for scientists and engineers working with electrochemical processes, and a rigorous, thorough text
for graduate students and upper-division undergraduates. Merging theoretical concepts with widespread application, this
book is designed to provide critical knowledge in a real-world context. Beginning with the fundamental principles
underpinning the field, the discussion moves into industrial and manufacturing processes that blend central ideas to
provide an advanced understanding while explaining observable results. Fully-worked illustrations simplify complex
processes, and end-of chapter questions help reinforce essential knowledge. With in-depth coverage of both the practical
and theoretical, this book is both a thorough introduction to and a useful reference for the field. Rigorous in depth, yet
grounded in relevance, Electrochemical Engineering: Introduces basic principles from the standpoint of practical
application Explores the kinetics of electrochemical reactions with discussion on thermodynamics, reaction fundamentals,
and transport Covers battery and fuel cell characteristics, mechanisms, and system design Delves into the design and
mechanics of hybrid and electric vehicles, including regenerative braking, start-stop hybrids, and fuel cell systems
Examines electrodeposition, redox-flow batteries, electrolysis, regenerative fuel cells, semiconductors, and other
applications of electrochemical engineering principles Overlapping chemical engineering, chemistry, material science,
mechanical engineering, and electrical engineering, electrochemical engineering covers a diverse array of phenomena
explained by some of the important scientific discoveries of our time. Electrochemical Engineering provides the critical
understanding required to work effectively with these processes as they become increasingly central to global
sustainability.
Annotation Foreword: - It is surprising that we had to wait so long for a new book that gives a comprehensive treatment of
chlor-alkali manufacturing technology. Technologists are largely still making do with the classical book edited by Sconce,
but that is more than thirty years old. At the time of its publication, metal anodes were just beginning to appear, and ionexchange membrane technology was confined to laboratories. The various encyclopedias of industrial technology have
more up-to-date information, but they are necessarily limited in their scope. Schmittinger recently provided an excellent
shorter treatment of the broad field of chlorine technology and applications. After discussing electrolysis and the principal
types of cell, this, too, gives rather brief coverage to brine and product processing. It then follows on with descriptions of
the major derivatives and direct uses of chlorine and a discussion of environmental issues. The last feature named above
has relieved the authors of this work of the obligation to cover applications in any detail. Instead, they provide a
concentrated treatment of all aspects of technology and handling directly related to the products of electrolysis. It covers
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the field from a history of the industry, through the fundamentals of thermodynamics and electrochemistry, to the
treatment and disposal of the waste products of manufacture. Membrane cells are considered the state of the art, but the
book does not ignore mercury and diap.
This volume provides in-depth coverage of environmental pollution sources, waste characteristics, control technologies,
management strategies, facility innovations, process alternatives, costs, case histories, effluent standards, and future
trends in waste treatment processes. It delineates methodologies, technologies, and the regional and global effects of
important pollution control practices. It focuses on specific industrial and manufacturing wastes and their remediation.
Topics include: heavy metals, electronics, chemical, and textile manufacturing.
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