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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 c
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 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
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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

reviewing core concepts such as equilibrium and unit  operations this title
introduces a step by step process for solving separation problems it looks at
each leading processes including advanced processes such as membrane
separation  adsorption  and chromatography  for  each  process  it  presents
principles techniques equations and examples

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
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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 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  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 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 c wankat is clifton l 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

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
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processes and unit operations

the  definitive  up  to  date  student  friendly  guide  to  separation  process
engineering  with  more  mass  transfer  coverage  and  a  new  chapter  on
crystallization  separation  process  engineering  fourth  edition  is  the  most
comprehensive accessible guide available on modern separation processes
and the fundamentals of mass transfer in this completely updated edition
phillip c wankat teaches each key concept through detailed realistic examples
using real data including up to date simulation practice and spreadsheet
based exercises wankat thoroughly covers each separation process including
flash column and batch distillation exact calculations and shortcut methods
for multicomponent distillation staged and packed column design absorption
stripping and more this edition provides expanded coverage of mass transfer
and diffusion so faculty  can cover  separations and mass transfer  in  one
course  detailed  discussions  of  liquid  liquid  extraction  adsorption
chromatography  and  ion  exchange  prepare  students  for  advanced  work
wankat  presents  coverage  of  membrane  separations  including  gas
permeation reverse osmosis ultrafiltration pervaporation and applications an
updated chapter on economics and energy conservation in distillation adds
coverage of equipment costs this edition contains more than 300 new up to
date  homework  problems  extensively  tested  in  undergraduate  courses  at
purdue university  and the university  of  canterbury new zealand coverage
includes new chapter on crystallization from solution including equilibrium
chemical  purity  crystal  size  distribution  and  pharmaceutical  applications
thirteen up to date aspen plus process simulation labs adaptable to any
simulator eight detailed aspen chromatography labs extensive new coverage
of  ternary  stage  by  stage  distillation  calculations  fraction  collection  and
multicomponent calculations for simple batch distillation new mass transfer
analysis sections on numerical solution for variable diffusivity mass transfer to
expanding or contracting objects including ternary mass transfer expanded
coverage  of  pervaporation  updated  excel  spreadsheets  offering  more
practice with distillation diffusion mass transfer and membrane separation
problems

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

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 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
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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

environmental  analysis  techniques  have  advanced  due  to  the  use  of
nanotechnologies in improving the detection sensitivity and miniaturization of
the devices in analytical procedures these allow for developments such as
increases in  analyte concentration the removal  of  interfering species and
improvements in the detection limits bridging a gap in the literature this book
uniquely brings together state of the art research in the applications of novel
nanomaterials to each of the classical components of environmental analysis
namely sample preparation and extraction separation and identification by
spectroscopic techniques special attention is paid to those approaches that
are considered greener and reduce the cost of the analysis process both in
terms  of  chemicals  and  time  consumption  advanced  undergraduates
graduates and researchers at  the forefront of  environmental  science and
engineering will find this book a good source of information it will also help
regulators  decision  makers  surveillance  agencies  and  the  organizations
assessing the impact of pollutants on the environment

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

green  chemistry  and  biodiversity  principles  techniques  and  correlations
reports  on  new  approaches  to  designing  chemicals  and  chemical
transformations that are beneficial for human health and the environment a
continuing emerging important field of study this volume provides a collection
of  innovative  research  on  the  development  of  alternative  sustainable
technologies taking a broad view of the subject and integrating a wide variety
of  approaches with a focus on the interdisciplinary applications of  green
chemistry and biodiversity this volume will be a rich resource for scientists and
researchers in many subfields of chemistry and chemical engineering

this  volume provides concise complete single  volume coverage of  the full
spectrum of techniques for chemical separations and focuses on a modern
approach that integrates classical solutions with computer methods provides
complete  coverage of  distillation absorption and extraction methods and
explains stage by stage techniques matrix methods and short cut methods
markets for undergraduate chemical engineering students

this  book  examines  rate  based  and  equilibrium  based  approaches  to
separation  operations  it  describes  the  fundamentals  of  all  separation
operations  of  commercial  interest  and  includes  theory  and  application
examples in each chapter as well as over 600 exercises
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