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Market_Desc: · Chemical Engineers · Students of Engineering Special Features: · A new
section on Dimensions and Units to facilitate the use of the SI, AE, and CGS systems, which
permeate applications to separation processes.· Increased emphasis on the many ways used
to express the composition of chemical mixtures.· New material on the thermodynamics of
difficult mixtures, including electrolytes, polymer solutions, and mixtures of light gases and
polar organic compounds.· New sections on the hybrid systems and membrane cascades.·
New section on optimal control as a third mode of operation for batch distillation.· New
discussion on concentration polarization and fouling. About The Book: Updated to reflect
advances in the field, the second edition of this highly respected text 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.
Publisher Description
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.
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A SCIENTIFIC APPROACH TO WRITING Technical ideas may be solid or even
groundbreaking, but if these ideas cannot be clearly communicated, reviewers of technical
documents—e.g., proposals for research funding, articles submitted to scientific journals, and
business plans to commercialize technology—are likely to reject the argument for advancing
these ideas. The problem is that many engineers and scientists, entirely comfortable with the
logic and principles of mathematics and science, treat writing as if it possesses none of these
attributes. The absence of a systematic framework for writing often results in sentences that
are difficult to follow or arguments that leave reviewers scratching their heads. This book fixes
that problem by presenting a “scientific” approach to writing that mirrors the sensibilities of
scientists and engineers, an approach based on an easily-discernable set of principles. Rather
than merely stating rules for English grammar and composition, this book explains the reasons
behind these rules and shows that good reasons can guide every writing decision. This
resource is also well suited for the growing number of scientists and engineers in the U.S. and
elsewhere who speak English as a second language, as well as for anyone else who just
wants to be understood.
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.
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This book provides a comprehensive treatment of carbon emissions pinch analysis (CEPA),
covering the fundamentals as well as more advanced variants based on mathematical
programming. A significant portion of the book is dedicated to case studies that provide a
range of examples to demonstrate how CEPA can be applied to practical energy planning
problems. Selected chapters also include electronic supplements (e.g., spreadsheet templates
and software code) to aid the reader in applying these methods to new sets of data. This book
is ideal for academic researchers and graduate students interested in carbon-constrained
energy planning models and applications. This book: Provides essential information on CEPA
and mathematical programming Gives illustrative examples and case studies drawn from
contemporary climatic issues Covers state-of-the-art methodological developments
Applications in various countries Offers additional support through supplementary spreadsheet
templates and software code

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
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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
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membrane separation
This volume in the Coulson and Richardson series in chemical engineering
contains full worked solutions to the problems posed in volume 1. Whilst the main
volume contains illustrative worked examples throughout the text, this book
contains answers to the more challenging questions posed at the end of each
chapter of the main text. These questions are of both a standard and nonstandard nature, and so will prove to be of interest to both academic staff
teaching courses in this area and to the keen student. Chemical engineers in
industry who are looking for a standard solution to a real-life problem will also find
the book of considerable interest. * An invaluable source of information for the
student studying the material contained in Chemical Engineering Volume 1 * A
helpful method of learning - answers are explained in full
A quantitative yet accessible introduction to remote sensing techniques, this new
edition covers a broad spectrum of Earth science applications.
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
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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.
Focused on the undergraduate audience, Chemical Reaction Engineering
provides students with complete coverage of the fundamentals, including indepth coverage of chemical kinetics. By introducing heterogeneous chemistry
early in the book, the text gives students the knowledge they need to solve real
chemistry and industrial problems. An emphasis on problem-solving and
numerical techniques ensures students learn and practice the skills they will need
later on, whether for industry or graduate work.
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
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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
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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).
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.
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
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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.
Chemical separations are of central importance in many areas of environmental science,
whether it is the clean up of polluted water or soil, the treatment of discharge streams from
chemical processes, or modification of a specific process to decrease its environmental impact.
This book is an introduction to chemical separations, focusing on their use in environmental
applications. The authors first discuss the general aspects of separation technology as a unit
operation. They also describe how property differences are used to generate separations, the
use of separating agents, and the selection criteria for particular separation techniques. The
general approach for each technology is to present the chemical and/or physical basis for the
process and explain how to evaluate it for design and analysis. The book contains many
worked examples and homework problems. It is an ideal textbook for undergraduate and
graduate students taking courses on environmental separations or environmental engineering.
Principles of Water Treatment has been developed from the best selling reference work Water
Treatment, 3rd edition by the same author team. It maintains the same quality writing,
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illustrations, and worked examples as the larger book, but in a smaller format which focuses on
the treatment processes and not on the design of the facilities.
The fourth edition enhanced eBook update of Product and Process Design Principles contains
many new resources and supplements including new videos, quiz questions with answerspecific feedback, and real-world case studies to support student comprehension. Product and
Process Design Principles covers material for process design courses in the chemical
engineering curriculum—demonstrating how process design and product design are interlinked
and their importance for modern applications. Presenting a systematic approach, this fullyupdated new edition describes modern strategies for the design of chemical products and
processes. The text presents two parallel tracks—product design and process design—which
enables instructors to easily show how product designs lead to new chemical processes and,
alternatively, teach product design as separate course. Divided into five parts, the fourth
edition begins with a broad introduction to product design followed by a comprehensive
introduction to process synthesis and analysis. Succeeding chapters cover the products and
processes of design synthesis, design analysis, and design reports. The final part of the book
presents ten case studies which look at product and process designs such as for Vitamin C
tablets, conductive ink for printed electronics, and home hemodialysis devices. Effective
pedagogical tools are thoroughly and consistently implemented throughout the text.
Environmental Engineering: Fundamentals, Sustainability, Design presents civil engineers with
an introduction to chemistry and biology, through a mass and energy balance approach. ABET
required topics of emerging importance, such as sustainable and global engineering are also
covered. Problems, similar to those on the FE and PE exams, are integrated at the end of each
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chapter. Aligned with the National Academy of Engineering’s focus on managing carbon and
nitrogen, the 2nd edition now includes a section on advanced technologies to more effectively
reclaim nitrogen and phosphorous. Additionally, readers have immediate access to web
modules, which address a specific topic, such as water and wastewater treatment. These
modules include media rich content such as animations, audio, video and interactive problem
solving, as well as links to explorations. Civil engineers will gain a global perspective,
developing into innovative leaders in sustainable development.
Accompanied by CD-ROM: Simulation of process flowsheets.
This best selling text prepares students to formulate and solve material and energy balances in
chemical process systems and lays the foundation for subsequent courses in chemical
engineering. The text provides a realistic, informative, and positive introduction to the practice
of chemical engineering. The Integrated Media Edition update provides a stronger link between
the text, media supplements, and new student workbook.

This second edition of Principles of Solar Engineering covers the latest
developments in a broad range of topics of interest to students and professionals
interested in solar energy applications. With the scientific fundamentals included,
the book covers important areas such as heating and cooling, passive solar
applications, detoxification and biomass energy conversion. This comprehensive
textbook provides examples of methods of solar engineering from around the
world and includes examples, solutions and data applicable to international solar
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energy issues. A solutions manual is available to qualified instructors.
The first MATLAB-based numerical methods textbook for bioengineers that
uniquely integrates modelling concepts with statistical analysis, while maintaining
a focus on enabling the user to report the error or uncertainty in their result.
Between traditional numerical method topics of linear modelling concepts,
nonlinear root finding, and numerical integration, chapters on hypothesis testing,
data regression and probability are interweaved. A unique feature of the book is
the inclusion of examples from clinical trials and bioinformatics, which are not
found in other numerical methods textbooks for engineers. With a wealth of
biomedical engineering examples, case studies on topical biomedical research,
and the inclusion of end of chapter problems, this is a perfect core text for a onesemester undergraduate course.
Drawing on nearly 50 years of teaching organic farming and gardening, the staff
of the UC Santa Cruz Farm & Garden Apprenticeship and invited authors have
developed an updated and expanded resource for instructors based on many of
the skills and concepts taught in UCSC's annual Apprenticeship in Ecological
Horticulture program. Teaching Organic Farming & Gardening: Resources for
Instructors, 3rd Edition addresses practical aspects of organic farming and
gardening, applied soil science, and social and environmental issues in
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agriculture. New features of the 3rd Edition include revised and expanded lecture
outlines, new demonstrations and exercises, detailed narrative supplements to
support lecture topics, and new appendices and illustrations. Although much of
the material has been developed for field or garden demonstrations and skill
building, most of the units can also be tailored to a classroom setting.The
700-page manual was produced by UCSC's Center for Agroecology &
Sustainable Food System and is designed for a wide audience of those involved
in teaching farming and gardening skills and sustainable agriculture concepts,
including colleges and universities with sustainable agriculture programs, student
farms or gardens, and on-farm education programs; urban agriculture,
community garden, and farm training programs; farms with internships or
apprenticeships; agriculture extension stations; school gardening programs;
organizations such as the Peace Corps, US AID, and other groups that provide
international training in food growing and ecological growing methods; and
master gardener programs.
A comprehensive presentation of essential topics for biological engineers,
focusing on the development and application of dynamic models of biomolecular
and cellular phenomena. This book describes the fundamental molecular and
cellular events responsible for biological function, develops models to study
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biomolecular and cellular phenomena, and shows, with examples, how models
are applied in the design and interpretation of experiments on biological systems.
Integrating molecular cell biology with quantitative engineering analysis and
design, it is the first textbook to offer a comprehensive presentation of these
essential topics for chemical and biological engineering. The book systematically
develops the concepts necessary to understand and study complex biological
phenomena, moving from the simplest elements at the smallest scale and
progressively adding complexity at the cellular organizational level, focusing on
experimental testing of mechanistic hypotheses. After introducing the motivations
for formulation of mathematical rate process models in biology, the text goes on
to cover such topics as noncovalent binding interactions; quantitative descriptions
of the transient, steady state, and equilibrium interactions of proteins and their
ligands; enzyme kinetics; gene expression and protein trafficking; network
dynamics; quantitative descriptions of growth dynamics; coupled transport and
reaction; and discrete stochastic processes. The textbook is intended for
advanced undergraduate and graduate courses in chemical engineering and
bioengineering, and has been developed by the authors for classes they teach at
MIT and the University of Minnesota.
Appropriate for one-year transport phenomena (also called transport processes)
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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
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 nonNewtonian 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.
A modern separation process textbook written for advanced undergraduate and
graduate level courses in chemical engineering.
The Clear, Well-Organized Introduction to Thermodynamics Theory and
Calculations for All Chemical Engineering Undergraduate Students This text is
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designed to make thermodynamics far easier for undergraduate chemical
engineering students to learn, and to help them perform thermodynamic
calculations with confidence. Drawing on his award-winning courses at Penn
State, Dr. Themis Matsoukas focuses on “why” as well as “how.” He offers
extensive imagery to help students conceptualize the equations, illuminating
thermodynamics with more than 100 figures, as well as 190 examples from within
and beyond chemical engineering. Part I clearly introduces the laws of
thermodynamics with applications to pure fluids. Part II extends thermodynamics
to mixtures, emphasizing phase and chemical equilibrium. Throughout,
Matsoukas focuses on topics that link tightly to other key areas of undergraduate
chemical engineering, including separations, reactions, and capstone design.
More than 300 end-of-chapter problems range from basic calculations to realistic
environmental applications; these can be solved with any leading mathematical
software. Coverage includes • Pure fluids, PVT behavior, and basic calculations
of enthalpy and entropy • Fundamental relationships and the calculation of
properties from equations of state • Thermodynamic analysis of chemical
processes • Phase diagrams of binary and simple ternary systems •
Thermodynamics of mixtures using equations of state • Ideal and nonideal
solutions • Partial miscibility, solubility of gases and solids, osmotic processes •
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Reaction equilibrium with applications to single and multiphase reactions
Principles of Chemical Engineering Processes: Material and Energy Balances introduces the
basic principles and calculation techniques used in the field of chemical engineering, providing
a solid understanding of the fundamentals of the application of material and energy balances.
Packed with illustrative examples and case studies, this book: Discusses problems in material
and energy balances related to chemical reactors Explains the concepts of dimensions, units,
psychrometry, steam properties, and conservation of mass and energy Demonstrates how
MATLAB® and Simulink® can be used to solve complicated problems of material and energy
balances Shows how to solve steady-state and transient mass and energy balance problems
involving multiple-unit processes and recycle, bypass, and purge streams Develops
quantitative problem-solving skills, specifically the ability to think quantitatively (including
numbers and units), the ability to translate words into diagrams and mathematical expressions,
the ability to use common sense to interpret vague and ambiguous language in problem
statements, and the ability to make judicious use of approximations and reasonable
assumptions to simplify problems This Second Edition has been updated based upon feedback
from professors and students. It features a new chapter related to single- and multiphase
systems and contains additional solved examples and homework problems. Educational
software, downloadable exercises, and a solutions manual are available with qualifying course
adoption.
Separation Process Principles
A staple in any chemical engineering curriculum New edition has a stronger emphasis on
membrane separations, chromatography and other adsorptive processes, ion exchange
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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
Part II covers applications in greater detail. The three transport phenomena--heat, mass, and
momentum transfer--are treated in depth through simultaneous (or parallel) developments.
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
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exercises. • Chapter-wise multiple choice questions. • An Instructors manual for the teachers.
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