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The Definitive, Fully Updated Guide to Separation Process Engineering–Now with a Thorough Introduction to Mass
Transfer Analysis Separation Process Engineering, Third Edition, is the most comprehensive, accessible guide available
on modern separation processes and the fundamentals of mass transfer. Phillip C. Wankat teaches each key concept
through detailed, realistic examples using real data–including up-to-date simulation practice and new spreadsheet-based
exercises. Wankat thoroughly covers each of today's leading approaches, including flash, column, and batch distillation;
exact calculations and shortcut methods for multicomponent distillation; staged and packed column design; absorption;
stripping; and more. In this edition, he also presents the latest design methods for liquid-liquid extraction. This edition
contains the most detailed coverage available of membrane separations and of sorption separations (adsorption,
chromatography, and ion exchange). Updated with new techniques and references throughout, Separation Process
Engineering, Third Edition, also contains more than 300 new homework problems, each tested in the author's Purdue
University classes. Coverage includes Modular, up-to-date process simulation examples and homework problems, based
on Aspen Plus and easily adaptable to any simulator Extensive new coverage of mass transfer and diffusion, including
both Fickian and Maxwell-Stefan approaches Detailed discussions of liquid-liquid extraction, including McCabe-Thiele,
triangle and computer simulation analyses; mixer-settler design; Karr columns; and related mass transfer analyses
Thorough introductions to adsorption, chromatography, and ion exchange–designed to prepare students for advanced
work in these areas Complete coverage of membrane separations, including gas permeation, reverse osmosis,
ultrafiltration, pervaporation, and key applications A full chapter on economics and energy conservation in distillation
Excel spreadsheets offering additional practice with problems in distillation, diffusion, mass transfer, and membrane
separation
The Complete, Unified, Up-to-Date Guide to Transport and Separation-Fully Updated for Today's Methods and Software
Tools Transport Processes and Separation Process Principles, Fifth Edition, offers a unified and up-to-date treatment of
momentum, heat, and mass transfer and separations processes. This edition-reorganized and modularized for better
readability and to align with modern chemical engineering curricula-covers both fundamental principles and practical
applications, and is a key resource for chemical engineering students and professionals alike. This edition provides New
chapter objectives and summaries throughout Better linkages between coverage of heat and mass transfer More
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coverage of heat exchanger design New problems based on emerging topics such as biotechnology, nanotechnology,
and green engineering New instructor resources: additional homework problems, exam questions, problem-solving
videos, computational projects, and more Part 1 thoroughly covers the fundamental principles of transport phenomena,
organized into three sections: fluid mechanics, heat transfer, and mass transfer. Part 2 focuses on key separation
processes, including absorption, stripping, humidification, filtration, membrane separation, gaseous membranes,
distillation, liquid--liquid extraction, adsorption, ion exchange, crystallization and particle-size reduction, settling,
sedimentation, centrifugation, leaching, evaporation, and drying. The authors conclude with convenient appendices on
the properties of water, compounds, foods, biological materials, pipes, tubes, and screens. The companion website
(trine.edu/transport5ed/) contains additional homework problems that incorporate today's leading software, including
Aspen/CHEMCAD, MATLAB, COMSOL, and Microsoft Excel.
Separation Process Essentials provides an interactive approach for students to learn the main separation processes
(distillation, absorption, stripping, and solvent extraction) using material and energy balances with equilibrium
relationships, while referring readers to other more complete works when needed. Membrane separations are included
as an example of non-equilibrium processes. This book reviews and builds on material learned in the first chemical
engineering courses such as Material and Energy Balances and Thermodynamics as applied to separations. It relies
heavily on example problems, including completely worked and explained problems followed by "Try This At Home"
guided examples. Most examples have accompanying downloadable Excel spreadsheet simulations. The book also
offers a complementary website, http://separationsbook.com, with supplementary material such as links to YouTube
tutorials, practice problems, and the Excel simulations. This book is aimed at second and third year undergraduate
students in Chemical engineering, as well as professionals in the field of Chemical engineering, and can be used for a
one semester course in separation processes and unit operations.
This textbook is intended for courses in heat transfer for undergraduates, not only in chemical engineering and related
disciplines of biochemical engineering and chemical technology, but also in mechanical engineering and production
engineering. The author provides the reader with a very thorough account of the fundamental principles and their
applications to engineering practice, including a survey of the recent developments in heat transfer equipment.The three
basic modes of heat transfer - conduction, convection and radiation - have been comprehensively analyzed and
elucidated by solving a wide range of practical and design-oriented problems. A whole chapter has been devoted to
explain the concept of the heat transfer coefficient to give a feel of its importance in tackling problems of convective heat
transfer. The use of the important heat transfer correlations has been illustrated with carefully selected examples.
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Surveys the selection, design, and operation of most of the industrially important separation processes. Discusses the
underlying principles on which the processes are based, and provides illustrative examples of the use of the processes in
a modern context. Features thorough treatment of newer separation processes based on membranes, adsorption,
chromatography, ion exchange, and chemical complexation. Includes a review of historically important separation
processes such as distillation, absorption, extraction, leaching, and crystallization and considers these techniques in light
of recent developments affecting them.
This latest edition expands Practical Numerical Methods (PNM) with more VBA to boost Excel's power for modeling and
analysis using the same numerical techniques found in specialized math software. Visit the companion web site for more
details and additional content: www.d.umn.edu/ rdavis/PNM Download the book's Excel and VBA files and learn how to
customize your own Excel workbooks: Get the PNMSuite A refined macro-enabled Excel workbook with a suite of over
200 VBA user-defined functions, macros, and user-forms for learning VBA and implementing advanced numerical
methods in Excel. Work through the hundreds of examples, illustrations, and animations from the book available in
downloadable Excel files that demonstrate applied numerical methods in Excel. Customize the example Excel
worksheets and VBA code to tackle your own problems. Try the practice problems for a self-guided study to sharpen your
Excel and VBA skills. The first chapter sets up the background for practical problem solving using numerical methods.
The next two chapters cover frequently overlooked features of Excel and VBA for implementing numerical methods in
Excel and documenting results. The remaining chapters present powerful numerical techniques using Excel and VBA to
find roots to individual and systems of linear and nonlinear equations, evaluate derivatives, perform optimization, model
data by regression and interpolation, assess model fidelity, analyze risk and uncertainty, perform integration, and solve
ordinary and partial differential equations. This new edition builds on the success of previous editions with 20% new
content and updated features in the latest editions of Excel!
Separation Process Principles with Applications Using Process Simulator, 4th Edition is the most comprehensive and upto-date treatment of the major separation operations in the chemical industry. The 4th edition focuses on using process
simulators to design separation processes and prepares readers for professional practice. Completely rewritten to
enhance clarity, this fourth edition provides engineers with a strong understanding of the field. With the help of an
additional co-author, the text presents new information on bioseparations throughout the chapters. A new chapter on
mechanical separations covers settling, filtration and centrifugation including mechanical separations in biotechnology
and cell lysis. Boxes help highlight fundamental equations. Numerous new examples and exercises are integrated
throughout as well.
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Separation processes on an industrial scale account for well over half of the capital and operating costs in the chemical
industry. Knowledge of these processes is key for every student of chemical or process engineering. This book is ideally
suited to university teaching, thanks to its wealth of exercises and solutions. The second edition boasts an even greater
number of applied examples and case studies as well as references for further reading.
The Complete, Unified, Up-to-Date Guide to Transport and Separation–Fully Updated for Today’s Methods and Software Tools Transport
Processes and Separation Process Principles, Fifth Edition, offers a unified and up-to-date treatment of momentum, heat, and mass transfer
and separations processes. This edition–reorganized and modularized for better readability and to align with modern chemical engineering
curricula–covers both fundamental principles and practical applications, and is a key resource for chemical engineering students and
professionals alike. This edition provides New chapter objectives and summaries throughout Better linkages between coverage of heat and
mass transfer More coverage of heat exchanger design New problems based on emerging topics such as biotechnology, nanotechnology,
and green engineering New instructor resources: additional homework problems, exam questions, problem-solving videos, computational
projects, and more Part 1 thoroughly covers the fundamental principles of transport phenomena, organized into three sections: fluid
mechanics, heat transfer, and mass transfer. Part 2 focuses on key separation processes, including absorption, stripping, humidification,
filtration, membrane separation, gaseous membranes, distillation, liquid—liquid extraction, adsorption, ion exchange, crystallization and
particle-size reduction, settling, sedimentation, centrifugation, leaching, evaporation, and drying. The authors conclude with convenient
appendices on the properties of water, compounds, foods, biological materials, pipes, tubes, and screens. The companion website
(trine.edu/transport5ed/) contains additional homework problems that incorporate today’s leading software, including Aspen/CHEMCAD,
MATLAB, COMSOL, and Microsoft Excel.
Crystallization Process Systems gives a clear, concise, balanced and up to date presentation of crystallization and solid-liquid separation of
the crystalline product. The information is presented in a coherent, concise and logical sequence based on the fundamentals of particulate
crystallization processes as systems. By emphasising the analysis, design and operation of particulate crystallization processes as systems,
the reader will be able to make a better judgement about the best, cheapest and most effective production method to use. Crystallization
Process Systems gives a wider view and an overview of the subject of crystallization as a whole. It provides an ideal lead-in to more
specialized works such as Crystallization and Solid-Liquid Separation - also published by BH. Presents a coherent, concise and logical
sequence based on the fundamentals of particulate crystallization processes as systemsEmphasis on the design and optimization of the
crystallization processing system
Appropriate for one-year transport phenomena (also called transport processes) and separation processes course. First semester covers fluid
mechanics, heat and mass transfer; second semester covers separation process principles (includes unit operations). The title of this Fourth
Edition has been changed from Transport Processes and Unit Operations to Transport Processes and Separation Process Principles
(Includes Unit Operations). This was done because the term Unit Operations has been largely superseded by the term Separation Processes
which better reflects the present modern nomenclature b.
This book presents recent research in the field of transport phenomena in porous materials, including heat and mass transfer, drying and
adsorption. Covering a comprehensive range of topics related to the transport phenomenon in engineering (including state-of-the-art, theory
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and technological applications), it discusses some of the most important theoretical advances, computational developments and applications
in porous materials domain. Providing an update on the current state of knowledge, this self-contained reference resource will appeal to
scientists, researchers and engineers in a variety of disciplines, such as chemical, civil, agricultural and mechanical engineering.
Publisher's Note: Products purchased from Third Party sellers are not guaranteed by the publisher for quality, authenticity, or access to any
online entitlements included with the product. This self-learning guide shows how to start using Aspen Plus to solve chemical engineering
problems quickly and easily Discover how to solve challenging chemical engineering problems with Aspen Plus—in just 24 hours, and with no
prior experience. Developed at McMaster University over a seven-year period, the book features visual guides to using detailed mathematical
models for a wide range of chemical process equipment, including heat exchangers, pumps, compressors, turbines, distillation columns,
absorbers, strippers, and chemical reactors. Learn Aspen Plus in 24 Hours shows, step-by-step, how to configure and use Aspen Plus v9.0
and apply its powerful features to the design, operation, and optimization of safe, profitable manufacturing facilities. You will learn how to
build process models and accurately simulate those models without performing tedious calculations. Divided into 12 two-hour lessons, the
guide offers downloadable Aspen Plus simulation files and visual step-by-step guides. • Contains a valuable index that lists software icons
and commands used in the book • Features helpful and time-saving links to instructional videos and technical content • Instructs how to
integrate your simulation with other supporting software such as Aspen Capital Cost Estimator, Aspen Energy Analyzer, and Microsoft Excel
• Written by an Aspen Plus power-user and leading researcher in chemical process simulations
A brand new book, FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS makes the abstract subject of chemical
engineering thermodynamics more accessible to undergraduate students. The subject is presented through a problem-solving inductive (from
specific to general) learning approach, written in a conversational and approachable manner. Suitable for either a one-semester course or
two-semester sequence in the subject, this book covers thermodynamics in a complete and mathematically rigorous manner, with an
emphasis on solving practical engineering problems. The approach taken stresses problem-solving, and draws from best practice
engineering teaching strategies. FUNDAMENTALS OF CHEMICAL ENGINEERING THERMODYNAMICS uses examples to frame the
importance of the material. Each topic begins with a motivational example that is investigated in context to that topic. This framing of the
material is helpful to all readers, particularly to global learners who require big picture insights, and hands-on learners who struggle with
abstractions. Each worked example is fully annotated with sketches and comments on the thought process behind the solved problems.
Common errors are presented and explained. Extensive margin notes add to the book accessibility as well as presenting opportunities for
investigation. Important Notice: Media content referenced within the product description or the product text may not be available in the ebook
version.
Synthetic Membranes and Membrane Separation Processes addresses both fundamental and practical aspects of the subject. Topics
discussed in the book cover major industrial membrane separation processes, including reverse osmosis, ultrafiltration, microfiltration,
membrane gas and vapor separation, and pervaporation. Membrane materials, membrane preparation, membrane structure, membrane
transport, membrane module and separation design, and applications are discussed for each separation process. Many problem-solving
examples are included to help readers understand the fundamental concepts of the theory behind the processes. The book will benefit
practitioners and students in chemical engineering, environmental engineering, and materials science.
Appropriate for one-year transport phenomena (also called transport processes) and separation processes course. First semester covers fluid
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mechanics, heat and mass transfer; second semester covers separation process principles (includes unit operations). The title of this Fourth
Edition has been changed from Transport Processes and Unit Operations to Transport Processes and Separation Process Principles
(Includes Unit Operations). This was done because the term Unit Operations has been largely superseded by the term Separation Processes
which better reflects the present modern nomenclature being used. The main objectives and the format of the Fourth Edition remain the
same. The sections on momentum transfer have been greatly expanded, especially in the sections on fluidized beds, flow meters, mixing,
and non-Newtonian fluids. Material has been added to the chapter on mass transfer. The chapters on absorption, distillation, and liquid-liquid
extraction have also been enlarged. More new material has been added to the sections on ion exchange and crystallization. The chapter on
membrane separation processes has been greatly expanded especially for gas-membrane theory.
Thermal Induced Membrane Separation Processes describes the fundamental and advanced areas associated with the field of thermal
induced membrane separation processes. It includes extensive coverage of material selection, types, and theory of thermal induced
membrane fabrication, characterization, and modification. This book focuses on the applications of various thermal induced membrane
processes and discusses ancillary topics related to the subject, such as membrane modules, membrane contactors and reactors, preparation
and characterization techniques, smart membranes, fouling and its mitigation, and economic analysis of the thermal induced membrane
separation processes. Thermal Induced Membrane Separation Processes elaborates on every aspect on the thermal induced membranes in
a simple and straightforward manner, helping readers ranging from students to researchers in academia and the industry to understand the
processes for successful execution and implementation into their research. Covers entire field of thermal induced membranes, providing
basic to advanced knowledge of thermal induced membranes in a single source Presents state-of-art research in the field Includes the most
up-to-date examples of the fabrication, modification, and applications of thermal induced membranes
This textbook is targetted to undergraduate students in chemical engineering, chemical technology, and biochemical engineering for courses
in mass transfer, separation processes, transport processes, and unit operations. The principles of mass transfer, both diffusional and
convective have been comprehensively discussed. The application of these principles to separation processes is explained. The more
common separation processes used in the chemical industries are individually described in separate chapters. The book also provides a
good understanding of the construction, the operating principles, and the selection criteria of separation equipment. Recent developments in
equipment have been included as far as possible. The procedure of equipment design and sizing has been illustrated by simple examples. An
overview of different applications and aspects of membrane separation has also been provided. ‘Humidification and water cooling’,
necessary in every process indus-try, is also described. Finally, elementary principles of ‘unsteady state diffusion’ and mass transfer
accompanied by a chemical reaction are covered. SALIENT FEATURES : • A balanced coverage of theoretical principles and applications. •
Important recent developments in mass transfer equipment and practice are included. • A large number of solved problems of varying levels
of complexities showing the applications of the theory are included. • Many end-chapter exercises. • Chapter-wise multiple choice questions.
• An Instructors manual for the teachers.
This new third edition provides a modern, unified treatment of the basic transport processes of momentum, heat, and mass transfer, as well
as a broad treatment of the unit operations of chemical engineering. Coverage includes the latest membrane separation processes;
discussion of bioprocesses; comprehensive treatment of the transport processes of momentum, heat, and mass transfer; adsorption
processes; and more. A useful, up-to-date reference for practicing chemical engineers, agricultural engineers, food scientists, environmental
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engineers, biochemical engineers, and others who work in the process industries.
Transport Processes and Separation Process Principles(includes Unit Operations)Prentice Hall
Separation processesâ€"or processes that use physical, chemical, or electrical forces to isolate or concentrate selected constituents of a
mixtureâ€"are essential to the chemical, petroleum refining, and materials processing industries. In this volume, an expert panel reviews the
separation process needs of seven industries and identifies technologies that hold promise for meeting these needs, as well as key
technologies that could enable separations. In addition, the book recommends criteria for the selection of separations research projects for
the Department of Energy's Office of Industrial Technology.
Membrane Separation Processes: Theories, Problems, and Solutions provides graduate and senior undergraduate students and membrane
researchers in academia and industry with the fundamental knowledge on the topic by explaining the underlying theory that is indispensable
for solving problems that occur in membrane separation processes. All major membrane processes are discussed, and an economic analysis
is provided. Separation processes such as RO, UF, MF, RO, PRO and MD are thoroughly discussed. During the last two decades, the scope
of the R&D of membrane separation processes has been significantly broadened. Other sections in the book cover membrane contactor and
membrane adsorption. In addition, hybrid systems in which two or more membrane systems are combined are now being investigated for
large-scale applications. Written by renowned experts with extensive experience with industry, education and R&D who have complementary
expertise In-depth coverage of the most important conventional and emerging membrane processes Provides fundamental membrane
theories for solving problems in separation processes without using complicated software
Completely rewritten to enhance clarity, this third edition provides engineers with a strong understanding of the field. With the help of an
additional co–author, the text presents new information on bioseparations throughout the chapters. A new chapter on mechanical separations
covers settling, filtration, and centrifugation, including mechanical separations in biotechnology and cell lysis. Boxes help highlight
fundamental equations. Numerous new examples and exercises are integrated throughout as well. In addition, frequent references are made
to the software products and simulators that will help engineers find the solutions they need.
This book covers a wide variety of topics related to advancements in different stages of mass transfer modelling processes. Its purpose is to
create a platform for the exchange of recent observations, experiences, and achievements. It is recommended for those in the chemical,
biotechnological, pharmaceutical, and nanotechnology industries as well as for students of natural sciences, technical, environmental and
employees in companies which manufacture machines for the above-mentioned industries. This work can also be a useful source for
researchers and engineers dealing with mass transfer and related issues.

A modern separation process textbook written for advanced undergraduate and graduate level courses in chemical
engineering.
With a detailed analysis of the mass transport through membrane layers and its effect on different separation processes,
this book provides a comprehensive look at the theoretical and practical aspects of membrane transport properties and
functions. Basic equations for every membrane are provided to predict the mass transfer rate, the concentration
distribution, the convective velocity, the separation efficiency, and the effect of chemical or biochemical reaction taking
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into account the heterogeneity of the membrane layer to help better understand the mechanisms of the separation
processes. The reader will be able to describe membrane separation processes and the membrane reactors as well as
choose the most suitable membrane structure for separation and for membrane reactor. Containing detailed discussion
of the latest results in transport processes and separation processes, this book is essential for chemistry students and
practitioners of chemical engineering and process engineering. Detailed survey of the theoretical and practical aspects of
every membrane process with specific equations Practical examples discussed in detail with clear steps Will assist in
planning and preparation of more efficient membrane structure separation
This concise and systematically organized text, now in its second edition, gives a clear insight into various membrane
separation processes. It covers the fundamentals as well as the recent developments of different processes along with
their industrial applications and the products. It includes the basic principles, operating parameters, membrane hardware,
flux equation, transport mechanism, and applications of membrane-based technologies. Membrane separation processes
are largely rate-controlled separations which require rate analysis for complete understanding. Moreover, a higher level
of mathematical analysis, along with the understanding of mass transfer, is also required. These are amply treated in
different chapters of the book to make the students comprehend the membrane separation principles with ease. This
textbook is primarily designed for undergraduate students of chemical engineering, biochemical engineering and
biotechnology for the course in membrane separation processes. Besides, the book will also be useful to process
engineers and researchers. KEY FEATURES • Provides sufficient number of examples of industrial applications related
to chemical, metallurgical, biochemical and food processing industries. • Focuses on important biomedical applications of
membrane-based technologies such as blood oxygenator, controlled drug delivery, plasmapheresis, and bioartificial
organs. • Includes chapter-end short questions and problems to test students’ comprehension of the subject. NEW TO
THIS EDITION • A new section on membrane cleaning is included. Membrane fabrication methods are supplemented
with additional information (Chapter 2). • Additional information on silt density index, forward osmosis and sea water
desalination (Chapter 3). • Physicochemical parameters affecting nanofiltration, determination of various resistances
using resistance in series model and few more industrial applications with additional short questions (Chapter 4). •
Membrane cross-linking methods used in pervaporation, factors affecting pervaporation and few more applications
(Chapter 9). • Membrane distillation, membrane reactor with different modules, types of membranes and reactions for
membrane reactor (Chapter 13).
Originally published: New York: McGraw-Hill, 1971. 2nd ed. Includes a new introduction.
Mass transfer along with separation processes is an area that is often quite challenging to master, as most volumes
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currently available complicate the learning by teaching mass transfer linked with heat transfer, rather than focusing on
more relevant techniques. With this thoroughly updated second edition, Mass Transfer and Separation Processes:
Principles and Applications presents a highly thoughtful and instructive introduction to this sophisticated material by
teaching mass transfer and separation processes as unique though related entities. In an ever increasing effort to
demystify the subject, with this edition, the author— Avoids more complex separation processes Places a greater
emphasis on the art of simplifying assumptions Conveys a greater sense of scale with the inclusion of numerous photos
of actual installations Makes the math only as complicated as necessary while reviewing fundamental principles that may
have been forgotten The book explores essential principles and reinforces the concepts with classical and contemporary
illustrations drawn from the engineering, environmental, and biological sciences. The theories of heat conduction and
transfer are utilized not so much to draw analogies but rather to make fruitful use of existing solutions not seen in other
texts on the subject. Both an introductory resource and a reference, this important text serves environmental, biomedical,
and engineering professionals, as well as anyone wishing to gain a grasp on this subject and its increasing relevance
across a number of fields. It fills a void in traditional chemical engineering literature by providing access to the principles
and working practices that allow mass transfer theory to be applied to separation processes.
The present book contains a comparison of existing theoretical models developed in order to describe membrane
separation processes. In general, the permeation equations resulting from these models give inaccurate predictions of
the mutual effects of the permeants involved, due to the simplifications adopted in their derivation. It is concluded that an
optimum description of transport phenomena in tight (diffusion-type) membranes is achieved with the "solution-diffusion"
model. According to this model each component of a fluid mixture to be separated dissolves in the membrane and
passes through by diffusion in response to its gradient in the chemical potential. A modified Flory-Huggins equation has
been derived to calculate the solubility of the permeants in the membrane material. Contrary to the original Flory-Huggins
equation, the modified equation accounts for the large effect on solubility of crystallinity and elastic strain of the polymer
chains by swelling. The equilibrium sorption of liquids computed with this equation was found to be in good agreement
with experimental results. Also, the sorption of gases in both rubbery and glassy polymers could be described quan
titatively with the modified Flory-Huggins equation without any need of the arbitrary Langmuir term, as required in the
conventional "dual-mode" sorption model. Furthermore, fewer parameters are required than with the at least identical
accuracy.
This undergraduate textbook integrates the teaching of numerical methods and programming with problems from core
chemical engineering subjects.
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Today, chemical engineering students need a thorough understanding of momentum, heat, mass transfer, and
separation processes. Transport Processes and Separation Process Principles, Fifth Edition offers a unified and up-todate treatment of all these topics. Thoroughly updated to reflect the field’s latest methods and software technologies, it
covers both fundamental principles and practical applications. Coverage includes: Essential engineering principles and
units Principles of momentum transfer, overall balances, and application Heat transfer, steady-state conduction, unsteadystate heat transfer, convection, heat exchangers, and radiation heat transfer Mass transfer, including steady-state,
unsteady-state, and convective Absorption, stripping, and humidification processes Filtration and membrane separation
processes (Liquid Liquid and Solid Liquid Phase) Gaseous membrane systems, distillation, and Liquid Liquid extraction
Adsorption, ion exchange, and chromatography Crystallization, size reduction, settling, centrifugation, leaching,
evaporation, and drying This new Fifth Edition has been expanded to cover many additional topics, reorganized for easier
use in diverse classroom settings, and updated with tutorials and homework problems for leading software, including
Aspen/CHEMCAD, MATLAB, COMSOL, and Microsoft Excel.
The impending crisis posed by water stress and poor sanitation represents one of greatest human challenges for the 21st
century, and membrane technology has emerged as a serious contender to confront the crisis. Yet, whilst there are
countless texts on wastewater treatment and on membrane technologies, none address the boron problem and
separation processes for boron elimination. Boron Separation Processes fills this gap and provides a unique and single
source that highlights the growing and competitive importance of these processes. For the first time, the reader is able to
see in one reference work the state-of-the-art research in this rapidly growing field. The book focuses on four main areas:
Effect of boron on humans and plants Separation of boron by ion exchange and adsorption processes Separation of
boron by membrane processes Simulation and optimization studies for boron separation Provides in one source a stateof-the-art overview of this compelling area Reviews the environmental impact of boron before introducing emerging boron
separation processes Includes simulation and optimization studies for boron separation processes Describes boron
separation processes applicable to specific sources, such as seawater, geothermal water and wastewater
The subject of transport phenomena has long been thoroughly and expertly addressed on the graduate and theoretical
levels. Now Transport Phenomena and Unit Operations: A Combined Approach endeavors not only to introduce the
fundamentals of the discipline to a broader, undergraduate-level audience but also to apply itself to the concerns of
practicing engineers as they design, analyze, and construct industrial equipment. Richard Griskey's innovative text
combines the often separated but intimately related disciplines of transport phenomena and unit operations into one
cohesive treatment. While the latter was an academic precursor to the former, undergraduate students are often exposed
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to one at the expense of the other. Transport Phenomena and Unit Operations bridges the gap between theory and
practice, with a focus on advancing the concept of the engineer as practitioner. Chapters in this comprehensive volume
include: Transport Processes and Coefficients Frictional Flow in Conduits Free and Forced Convective Heat Transfer
Heat Exchangers Mass Transfer; Molecular Diffusion Equilibrium Staged Operations Mechanical Separations Each
chapter contains a set of comprehensive problem sets with real-world quantitative data, affording students the
opportunity to test their knowledge in practical situations. Transport Phenomena and Unit Operations is an ideal text for
undergraduate engineering students as well as for engineering professionals.
A resource for individuals responsible for siting decisions, this guidelines book covers siting and layout of process plants,
including both new and expanding facilities. This book provides comprehensive guidelines in selecting a site, recognizing
and assessing long-term risks, and the optimal lay out of equipment facilities needed within a site. The information
presented is applicable to US and international locations. Note: CD-ROM/DVD and other supplementary materials are
not included as part of eBook file.
Today, membranes and membrane processes are used as efficient tools for the separation of liquid mixtures or gases in
the chemical and biomedical industry, in water desalination and wastewater purification. Despite the fact that various
membrane processes, like reverse osmosis, are described in great detail in a number of books, processes involving ionexchange membranes are only described in a fragmented way in scientific journals and patents; even though large
industrial applications, like electrodialysis, have been around for over half a century. Therefore, this book is emphasizing
on the most relevant aspects of ion-exchange membranes. This book provides a comprehensive overview of ionexchange membrane separation processes covering the fundamentals as well as recent developments of the different
products and processes and their applications. The audience for this book is heterogeneous, as it includes plant
managers and process engineers as well as research scientists and graduate students. The separate chapters are based
on different topics. The first chapter describes the relevant Electromembrane processes in a general overview. The
second chapter explains thermodynamic and physicochemical fundamentals. The third chapter gives information about
ion-exchange membrane preparation techniques, while the fourth and fifth chapter discusses the processes as unit
operations giving examples for the design of specific plants. First work on the principles and applications of
electrodialysis and related separation processes Presently no other comprehensive work that can serve as both
reference work and text book is available Book is suited for teaching students and as source for detailed information
"Why Study Fluid Mechanics? 1.1 Getting Motivated Flows are beautiful and complex. A swollen creek tumbles over
rocks and through crevasses, swirling and foaming. A child plays with sticky tafy, stretching and reshaping the candy as
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she pulls it and twist it in various ways. Both the water and the tafy are fluids, and their motions are governed by the laws
of nature. Our goal is to introduce the reader to the analysis of flows using the laws of physics and the language of
mathematics. On mastering this material, the reader becomes able to harness flow to practical ends or to create beauty
through fluid design. In this text we delve deeply into the mathematical analysis of flows, but before beginning, it is
reasonable to ask if it is necessary to make this significant mathematical effort. After all, we can appreciate a flowing
stream without understanding why it behaves as it does. We can also operate machines that rely on fluid behavior - drive
a car for exam- 15 behavior? mathematical analysis. ple - without understanding the fluid dynamics of the engine, and we
can even repair and maintain engines, piping networks, and other complex systems without having studied the
mathematics of flow What is the purpose, then, of learning to mathematically describe fluid The answer to this question is
quite practical: knowing the patterns fluids form and why they are formed, and knowing the stresses fluids generate and
why they are generated is essential to designing and optimizing modern systems and devices. While the ancients
designed wells and irrigation systems without calculations, we can avoid the wastefulness and tediousness of the trialand-error process by using mathematical models"-Copyright: 02fd712515ccfb5dd9780d1e268f4846
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