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Part I: Process design -- Introduction to design -- Process flowsheet development -- Utilities
and energy efficient design -- Process simulation -- Instrumentation and process control --
Materials of construction -- Capital cost estimating -- Estimating revenues and production costs
-- Economic evaluation of projects -- Safety and loss prevention -- General site considerations
-- Optimization in design -- Part II: Plant design -- Equipment selection, specification and
design -- Design of pressure vessels -- Design of reactors and mixers -- Separation of fluids --
Separation columns (distillation, absorption and extraction) -- Specification and design of solids-
handling equipment -- Heat transfer equipment -- Transport and storage of fluids.
A staple in any chemical engineering curriculum New edition has a stronger emphasis on
membrane separations, chromatography and other adsorptive processes, ion exchange
Discusses many developing topics in more depth in mass transfer operations, especially in the
biological engineering area Covers in more detail phase equilibrium since distillation
calculations are completely dependent on this principle Integrates computational software and
problems using Mathcad Features 25-30 problems per chapter
Industrial Separation ProcessesFundamentalsWalter de Gruyter GmbH & Co KG
The guide includes chapter introductions that highlight new material, chapter outlines, detailed
comments for each chapter section, a glossary, and solutions to the end-of-chapter problems,
presented in a way that shows students how to reason their way to the answer.
- Step-by-step solutions to all the practice problems in the Reference Manual
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.
Originally published: New York: McGraw-Hill, 1971. 2nd ed. Includes a new
introduction.
Uses a large number of industrially-significant problems to convey an in-depth
understanding of modern calculation procedures. Includes numerous topical
examples and problems, and both conventional and SI units.
This bibliography contains 480 annotated references to AEC reports and to the
open literature. A list of pertinent bibliographies, an author index, and a report
number index with availability information are also included.
Separations have always been very important in chemical engineering. This
importance has recently escalated with the imminent emergence of new
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industries in biotechnology and high-performance materials. Separations will
continue to remain important in bulk chemical manufacturing, petroleum pro
cessing, and the other standard areas of chemical engineering interest. The
development of new industries requiring the expertise of chemical engineers
leads to problems and opportunities for chemical engineering educa tion.
Chemical engineering students need to be prepared for both the "known future"
and the "unknown future." The known future includes the use of stan dard
chemical engineering separation methods such as distillation and absorp tion
which will remain important for many years. The unknown future involves the use
of many relatively new separation methods such as adsorption, chromatography,
electrophoresis, membrane separations. A major question for chemical
engineering education is what to teach. In the area of separations my personal
answer has been to require undergraduates to study classical separations
including distillation, adsorption and extraction. Then an elective course on newer
methods which require a mass transfer analysis should be made available to
seniors and graduate students. I would not mind if this second course were
required of graduate students; certainly, that would be preferable to an additional
distillation course. My first book, Equilibrium-Staged Separations, was my
response for the required undergraduate course. This book is my response to
both the proposed second course, and to practicing chemical engineers who
missed this material when they were in school.
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.
This long awaited second edition of a popular textbook has a simple and direct
approach to the diversity and complexity of food processing. It explains the
principles of operations and illustrates them by individual processes. The new
edition has been enlarged to include sections on freezing, drying, psychrometry,
and a completely new section on mechanical refrigeration. All the units have
been converted to SI measure. Each chapter contains unworked examples to
help the student gain a grasp of the subject, and although primarily intended for
the student food technologist or process engineer, this book will also be useful to
technical workers in the food industry
Written for general chemistry courses, 'Chemical Principles' helps students
develop chemical insight by showing the connection between chemical principles
and their applications.
While various software packages have become essential for performing unit
operations and other kinds of processes in chemical engineering, the
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fundamental theory and methods of calculation must also be understood to
effectively test the validity of these packages and verify the results. Computer
Methods in Chemical Engineering, Second Edition presents the most used
simulation software along with the theory involved. It covers chemical
engineering thermodynamics, fluid mechanics, material and energy balances,
mass transfer operations, reactor design, and computer applications in chemical
engineering. The highly anticipated Second Edition is thoroughly updated to
reflect the latest updates in the featured software and has added a focus on real
reactors, introduces AVEVA Process Simulation software, and includes new and
updated appendixes. Through this book, students will learn the following: What
chemical engineers do The functions and theoretical background of basic
chemical engineering unit operations How to simulate chemical processes using
software packages How to size chemical process units manually and with
software How to fit experimental data How to solve linear and nonlinear algebraic
equations as well as ordinary differential equations Along with exercises and
references, each chapter contains a theoretical description of process units
followed by numerous examples that are solved step by step via hand calculation
and computer simulation using Hysys/UniSim, PRO/II, Aspen Plus, and SuperPro
Designer. Adhering to the Accreditation Board for Engineering and Technology
(ABET) criteria, the book gives chemical engineering students and professionals
the tools to solve real problems involving thermodynamics and fluid-phase
equilibria, fluid flow, material and energy balances, heat exchangers, reactor
design, distillation, absorption, and liquid extraction. This new edition includes
many examples simulated by recent software packages. In addition, fluid
package information is introduced in correlation to the numerical problems in
book. An updated solutions manual and PowerPoint slides are also provided in
addition to new video guides and UniSim program files.
This Student Study Guide presents a condensed and simplified version of the
text INTRODUCTION TO ANALYSIS AND DESIGN OF EQUILIBRIUM STAGED
SEPARATION PROCESSES in a power-point format. It reviews the essentials of
all chapters of the text in a concise and easy to understand manner. Students will
find it useful in understanding and reviewing the subject matter quickly especially
when preparing for exams. It should serve as a supplement to the text as it does
not cover all the detailed explanations and examples given in the text. For more
details, please visit https: //centralwestpublishing.com
The aim of the book 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.
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
thisgraduate level textbook is to present an overview of the fundamentals
underlying the most frequently used industrial separation methods. We focus on
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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 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.
New Generation Green Solvents for Separation and Preconcentration of Organic
and Inorganic Species is designed to help researchers and students understand
the production and application of new generation green solvents in separation-
and preconcentration-based analytical methods. Beginning with the historical
background and milestones in the development of analytical instrumentation, the
book goes on to give a detailed overview of the most up-to-date uses of green
solvents in sample preparation. Using a wealth of examples, it compares old and
new extraction procedures and explores the many applications of new generation
green solvents. Practical, easy-to-follow experiments are used to illustrate the
key concepts. This practical guide helps to promote the use of safer, more
sustainable solvents in analytical chemistry and beyond for environmental
scientists, researchers in pharmaceutical and biotech industries, and students in
analytical chemistry. Covers the basic analytical theory essential for
understanding extraction- and microextraction-based separation and
preconcentration methods Explains combination use of new generation solvents
with various detection systems, including UV-VIS, ICP-MS, HPLC, LC-MS, GC-
MS, and LC-MS/MS Emphasizes trace chemical component separation,
preconcentration and analysis
This is the solutions manual to a revised edition of a text on unit operations of
chemical engineering, which contains updated and new material reflecting in part
the broadening of the chemical engineering profession into new areas such as
food processing, electronics and biochemical applications. operations - fluid
mechanics, heat transfer, equilibrium stages and mass transfer, and operations
involving particulate solids - and includes coverage of adsorption, absorption and
membrane separation. There is also detailed treatment of solids-handling
operations and solid-liquid separations. of the end-of-chapter problems have
been revised. In addition, there is new material on membrane separations, flow
measurement, dispersion operations, supercritical extraction, pressure-swing
adsorption and sedimentation.
The Maple Summer Workshop and Symposium, MSWS '94, reflects the growing
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commu nity of Maple users around the world. This volume contains the
contributed papers. A careful inspection of author affiliations will reveal that they
come from North America, Europe, and Australia. In fact, fifteen come from the
United States, two from Canada, one from Australia, and nine come from Europe.
Of European papers, two are from Ger many, two are from the Netherlands, two
are from Spain, and one each is from Switzerland, Denmark, and the United
Kingdom. More important than the geographical diversity is the intellectual range
of the contributions. We begin to see in this collection of works papers in which
Maple is used in an increasingly flexible way. For example, there is an application
in computer science that uses Maple as a tool to create a new utility. There is an
application in abstract algebra where Maple has been used to create new
functionalities for computing in a rational function field. There are applications to
geometrical optics, digital signal processing, and experimental design.
This book offers a comprehensive coverage of process simulation and
flowsheeting, useful for undergraduate students of Chemical Engineering and
Process Engineering as theoretical and practical support in Process Design,
Process Simulation, Process Engineering, Plant Design, and Process Control
courses. The main concepts related to process simulation and application tools
are presented and discussed in the framework of typical problems found in
engineering design. The topics presented in the chapters are organized in an
inductive way, starting from the more simplistic simulations up to some complex
problems.
With its modern emphasis on the molecular view of physical chemistry, its wealth
of contemporary applications, vivid full-color presentation, and dynamic new
media tools, the thoroughly revised new edition is again the most modern, most
effective full-length textbook available for the physical chemistry classroom.
Available in Split Volumes For maximum flexibility in your physical chemistry
course, this text is now offered as a traditional text or in two volumes. Volume 1:
Thermodynamics and Kinetics; ISBN 1-4292-3127-0 Volume 2: Quantum
Chemistry, Spectroscopy, and Statistical Thermodynamics; ISBN 1-4292-3126-2
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
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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.
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 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 relatively new technique of solid phase microextraction (SPME) is an important tool
to prepare samples both in the lab and on-site. SPME is a "green" technology because
it eliminates organic solvents from analytical laboratory and can be used in
environmental, food and fragrance, and forensic and drug analysis. This handbook
offers a thorough background of the theory and practical implementation of SPME.
SPME protocols are presented outlining each stage of the method and providing useful
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tips and potential pitfalls. In addition, devices and fiber coatings, automated SPME
systems, SPME method development, and In Vivo applications are discussed. This
handbook is essential for its discussion of the latest SPME developments as well as its
in depth information on the history, theory, and practical application of the method.
Practical application of Solid Phase Microextraction methods including detailed steps
Provides history of extraction methods to better understand the process Suitable for all
levels, from beginning student to experienced practitioner
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