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the comprehensive introduction to standard and advanced separation for every
chemical engineer separation process engineering second edition helps readers
thoroughly master both standard equilibrium staged separations and the latest new
processes the author explains key separation process with exceptional clarity realistic
examples and end of chapter simulation exercises using aspen plus the book starts
by reviewing core concepts such as equilibrium and unit operations then introduces
a step by step process for solving separation problems next it introduces each
leading processes including advanced processes such as membrane separation
adsorption and chromatography for each process the author presents essential
principles techniques and equations as well as detailed examples separation process
engineering is the new thoroughly updated edition of the author s previous book
equilibrium staged separations enhancements include improved organization extensive
new coverage and more than 75 new homework problems all tested in the author s
purdue university classes coverage includes detailed problems with real data
organized in a common format for easier understanding modular simulation exercises
that support courses taught with simulators without creating confusion in courses
that do not use them extensive new coverage of membrane separations including gas
permeation reverse osmosis ultrafiltration pervaporation and key applications a
detailed introduction to adsorption chromatography and ion exchange everything
students need to understand advanced work in these areas discussions of standard
equilibrium stage processes including flash distillation continuous column distillation
batch distillation absorption stripping and extraction

the definitive learner friendly guide to chemical engineering separations extensively
updated including a new chapter on melt crystallization efficient separation processes
are crucial to addressing many societal problems from developing new medicines to
improving energy efficiency and reducing emissions separation process engineering
fifth edition is the most comprehensive accessible guide to modern separation
processes and the fundamentals of mass transfer in this completely updated edition
phillip ¢ wankat teaches each key concept through detailed realistic examples using
actual data with up to date simulation practice spreadsheet based exercises and
references wankat thoroughly covers each separation process including flash column
and batch distillation exact calculations and shortcut methods for multicomponent
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distillation staged and packed column design absorption stripping and more his
extensive discussions of mass transfer and diffusion enable faculty to teach
separations and mass transfer in a single course and detailed material on liquid
liquid extraction adsorption chromatography and ion exchange prepares students for
advanced work new and updated content includes melt crystallization steam
distillation residue curve analysis batch washing the shanks system for percolation
leaching eutectic systems forward osmosis microfiltration and hybrid separations a
full chapter discusses economics and energy conservation including updated
equipment costs over 300 new and updated homework problems are presented all
extensively tested in undergraduate courses at purdue university new chapter on
melt crystallization solid liquid phase equilibrium suspension static and falling film
layer approaches and 34 questions and problems new binary vle equations and
updated content on simultaneous solutions new coverage of safety and fire hazards
new material on steam distillation simple multi component batch distillation and
residue curve analysis expanded discussion of tray efficiencies packed column design
and energy reduction in distillation new coverage of two hybrid extraction with
distillation and the kremser equation in fractional extraction added sections on
deicing with eutectic systems eutectic freeze concentration and scale up new sections
on forward osmosis and microfiltration expanded advanced content on adsorption
and ion exchange including updated instructions for eight detailed aspen
chromatography labs discussion of membrane separations including gas permeation
reverse osmosis ultrafiltration pervaporation and applications thirteen up to date
aspen plus process simulation labs adaptable to any simulator this guide reflects an
up to date understanding of how modern students learn designed organized and
written to be exceptionally clear and easy to use it presents detailed examples in a
clear standard format using real data to solve actual engineering problems preparing
students for their future careers

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 ¢ 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
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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 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 ¢ 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 of membrane separations and of sorption separations adsorption
chromatography and ion exchange available 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 this new edition 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
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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 author bio phillip ¢ wankat is clifton 1 lovell distinguished
professor of chemical engineering and director of undergraduate degree programs at
purdue university s school of engineering education his current research interests
include adsorption large scale chromatography simulated moving bed systems and
distillation as well as improvements in engineering education he rece

providing chemical engineering undergraduate and graduate students with a basic
understanding of how separation of a mixture of molecules macromolecules or
particles is achieved this textbook is a comprehensive introduction to the engineering
science of separation students learn how to apply their knowledge to determine the
separation achieved in a given device or process real world examples are taken from
biotechnology chemical food petrochemical pharmaceutical and pollution control
industries worked examples elementary separator designs and chapter end problems
are provided giving students a practical understanding of separation the textbook
systematically develops different separation processes by considering the forces
causing the separation and how this separation is influenced by the patterns of bulk
flow in the separation device readers will be able to take this knowledge and apply
it to their own future studies and research in separation and purification online
resources include solutions to the exercises and guidance for computer simulations

separation operations are crucial throughout the process industry with respect to
energy consumption contribution to investments and ability to achieve the desired
product with the right specifications our main objective in creating this graduate
level textbook is to present an overview of the fundamentals underlying the most
frequently used industrial separation methods we focus on their physical principles
and the basic computation methods that are required to assess their technical and
economical feasibility the textbook is organized into three main parts separation
processes for homogeneous mixtures are treated in the parts on equilibrium based
molecular separations and rate controlled molecular separations the part on
mechanical separation technology presents an overview of the most important
techniques for heterogeneous mixture separation each chapter provides a condensed
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overview of the most commonly used equipment types the textbook is concluded
with a final chapter on the main considerations in selecting an appropriate
separation process for a separation task as the design of separation processes can
only be learned by doing we have included exercises at the end of each chapter
short answers are given at the end of this book detailed solutions are given in a
separate solution manual

separation of chemical species is a gate to final success of synthesis and preparation
of compounds in pure and defined state variability of natural and artificial mixtures
to be treated is enormous task of chemistry is to separate components of
homogeneous mixtures the gaseous and liquid solutions the book concentrates on
understanding the basic philosophies of both equilibrium and nonequilibrium
chemical thermodynamics and engineering performance that lay in principle of
separation technique such as distillation crystallization centrifugation sorption
membrane separations chromatography and liquid liquid extraction specific
phenomena connected with photochemical separation isotope composition and
radioactivity are discussed as well the book is written for advanced students of
chemistry having the knowledge of physical chemistry calculation examples are
based on the international system of units unique list of over 1 300 full references
covers scientific literature of the eighteenth to the twenty first centuries

a comprehensive resource to the construction use and modification of the wide
variety of adsorptive and chromatographic separations design simulation and
optimization of adsorptive and chromatographic separations offers the information
needed to effectively design simulate and optimize adsorptive and chromatographic
separations for a wide range of industrial applications the authors noted experts in
the field cover the fundamental principles the applications and a range of modeling
techniques for the processes the text presents a unified approach that includes the
ideal and intermediate equations and offers a wealth of hands on case studies that
employ the rigorous simulation packages aspen adsorption and aspen
chromatography the text reviews the effective design strategies details design
considerations and the assumptions which the modelers are allowed to make the
authors also cover shortcut design methods as well as mathematical tools that help
to determine optimal operating conditions this important text covers everything from
the underlying pheonmena to model optimization and the customization of model
code includes practical tutorials that allow for independent review and study offers a

comprehensive review of the construction use and modification of the wide variety
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of adsorptive and chromatographic separations contains contributions from three
noted experts in the field written for chromatographers process engineers ehemists
and other professionals design simulation and optimization of adsorptive and
chromatographic separations offers a comprehensive review of the construction use
and modification of adsorptive and chromatographic separations

the leading integrated chemical process design guide now with new problems new
projects and more more than ever effective design is the focal point of sound
chemical engineering analysis synthesis and design of chemical processes third
edition presents design as a creative process that integrates both the big picture and
the small details and knows which to stress when and why realistic from start to
finish this book moves readers beyond classroom exercises into open ended real
world process problem solving the authors introduce integrated techniques for every
facet of the discipline from finance to operations new plant design to existing
process optimization this fully updated third edition presents entirely new problems
at the end of every chapter it also adds extensive coverage of batch process design
including realistic examples of equipment sizing for batch sequencing batch
scheduling for multi product plants improving production via intermediate storage
and parallel equipment and new optimization techniques specifically for batch
processes coverage includes conceptualizing and analyzing chemical processes flow
diagrams tracing process conditions and more chemical process economics analyzing
capital and manufacturing costs and predicting or assessing profitability synthesizing
and optimizing chemical processing experience based principles bfd pfd simulations
and more analyzing process performance via i o models performance curves and
other tools process troubleshooting and debottlenecking chemical engineering design
and society ethics professionalism health safety and new green engineering
techniques participating successfully in chemical engineering design teams analysis
synthesis and design of chemical processes third edition draws on nearly 35 years of
innovative chemical engineering instruction at west virginia university it includes
suggested curricula for both single semester and year long design courses case
studies and design projects with practical applications and appendixes with current
equipment cost data and preliminary design information for eleven chemical
processes including seven brand new to this edition

the book provides a general overview about process technology it focuses on the
structure and development of production processes main technological operations and
some important aspects of process economics for the technological operations the
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authors emphasize operating principles reasons for application and available
industrial equipment

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

the proposed book will be divided into three parts the chapters in part i provide an
overview of certain aspect of process retrofitting the focus of part ii is on
computational techniques for solving process retrofit problems finally part iii
addresses retrofit applications from diverse process industries some chapters in the
book are contributed by practitioners whereas others are from academia hence the
book includes both new developments from research and also practical
considerations many chapters include examples with realistic data all these feature
make the book useful to industrial engineers researchers and students

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
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 book is written with second year chemical engineering undergraduate students
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in mind chemical engineering undergraduate students are generally taught
equilibrium stage operations in their second year this is the first time they are
introduced to equilibrium stage based separation processes the goal is to present the
equilibrium stage concepts and operations in a manner comprehensible to second
year chemical engineering students with little or no prior exposure to separation
processes the book consists of sixteen chapters it covers single stage and multi stage
absorption and stripping flash distillation multi stage column distillation batch
distillation with and without reflux liquid liquid extraction and solid liquid leaching
although the book is focused on equilibrium staged separation processes the final
chapter chapter 16 is devoted to the analysis and design of continuous contacting
packed columns as packed columns are becoming increasingly important in practical
applications

this book investigates the development of sorption enhanced reaction processes serps
with detailed modelling and simulation design and operation of units serps are
processes intensified by combining adsorption and reaction reaction and membranes
or reaction adsorption membranes in a single unit in order to overcome
thermodynamic limitations of conversion in reversible reactions the focus here is on
gas phase and liquid phase processes involving different technologies including
pressure swing adsorptive reactors membrane reactors and simulated moving bed
reactors emphasis is also given to presenting data and practical applications of serp
products sorption enhanced reaction processes provides undergraduate and graduate
students of chemistry and chemical engineering researchers and industrial engineers
with a clear path towards process development of serp whatever the area of
application

the purpose of this book is to offer innovative applications of the distillation process
the book is divided in two main sections one containing chapters that deal with
process design and calculations and the other chapters that discuss distillation
applications moreover the chapters involve wide applications as in fruit spirits
production in organic liquid compounds produced by oil and fats cracking energy
evaluation in distillation processes and applicability of solar membrane distillation i
believe that this book will provide new ideas and possibilities of the development of
innovative research lines for the readers

petroleum refining the third volume of a multi volume set of the most
comprehensive and up to date coverage of the advances of petroleum refining
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designs and applications written by one of the world s most well known process
engineers this is a must have for any chemical process or petroleum engineer this
volume continues the most up to date and comprehensive coverage of the most
significant and recent changes to petroleum refining presenting the state of the art
to the engineer scientist or student this book provides the design of process
equipment such as vessels for the separation of two phase and three phase fluids
using excel spreadsheets and extensive process safety investigations of refinery
incidents distillation distillation sequencing and dividing wall columns it also covers
multicomponent distillation packed towers liquid liquid extraction using unisim
design software and process safety incidents involving these equipment items and
pertinent industrial case studies useful as a textbook this is also an excellent handy
go to reference for the veteran engineer a volume no chemical or process
engineering library should be without written by one of the world s foremost
authorities this book sets the standard for the industry and is an integral part of the
petroleum refining renaissance it is truly a must have for any practicing engineer or
student in this area this groundbreaking new volume assists engineers in rapidly
analyzing problems and finding effective design methods and select mechanical
specifications provides improved design manuals to methods and proven
fundamentals of process design with related data and charts covers a complete range
of basic day to day petroleum refining operations topics with new materials on
significant industry changes includes extensive excel spreadsheets for the design of
process vessels for mechanical separation of two phase and three phase fluids
provides unisim based case studies for enabling simulation of key processes outlined
in the book helps achieve optimum operations and process conditions and shows
how to translate design fundamentals into mechanical equipment specifications has a
related website that includes computer applications along with spreadsheets and
concise applied process design flow charts and process data sheets provides various
case studies of process safety incidents in refineries and means of mitigating these
from investigations by the us chemical safety board includes a vast glossary of
petroleum and technical terminology

this book is indexed in chemical abstracts servicethis book offers a comprehensive
sketch of the tools used in material research and the rich and diverse stories of how
those tools came to be we aim to give readers a sense of what tools materials
researchers required in the late 20th century and how those tools were developed
and became accessible the book is in a sense a collective biography of the
components of what the philosopher of science ian hacking calls the
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instrumentarium of materials research readers should gain an appreciation of the
work materials researchers put into developing and using such tools and of the
tremendous variety of such tools they should also gain some insight into the
material and hence financial prerequisites for materials research materials research
requires funding for the availability and maintenance of its tools and the category of
tools encompasses a broad range of substances apparatus institutions and
infrastructure

sustainable design through process integration fundamentals and applications to
industrial pollution prevention resource conservation and profitability enhancement
third edition provides authoritative comprehensive and easy to follow coverage of
the fundamental concepts and practical techniques on the use of process integration
to maximize the efficiency and sustainability in industrial processes sections cover
new information on the inclusion of sustainability objectives within different front
end loading stages of design carbon management and monetization design of
renewable energy systems and integration with existing infrastructure incorporation
of process safety in design resilience principles and design approaches modular
design industrial symbiosis and open ended mini projects on sustainable design
provides authoritative comprehensive and easy to follow coverage of the
fundamental concepts and practical techniques in the use of process integration to
maximize the efficiency and sustainability of industrial processes helps readers
systematically develop rigorous targets that benchmark the performance of industrial
processes and develop cost effective implementations contains state of the art process
integration approaches and applications including graphical algebraic and
mathematical techniques covers applications including process economics targeting
for conservation of mass and energy synthesis of innovative processes retrofitting of
existing systems integration of process components and in process pollution
prevention includes numerous examples and case studies for a broad array of
industrial systems and processes
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