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Open-ended Problems in Chemical Reaction Engineering
This book provides an introduction to the basic concepts of chemical reactor
analysis and design. It is intended for both the senior level undergraduate student
in chemical engineering and the working professional who may require an
understanding of the basics of this subject.

Chemical Reaction Engineering
The emergence and refinement of techniques in molecular biology has changed
our perceptions of medicine, agriculture and environmental management.
Scientific breakthroughs in gene expression, protein engineering and cell fusion
are being translated by a strengthening biotechnology industry into revolutionary
new products and services. Many a student has been enticed by the promise of
biotechnology and the excitement of being near the cutting edge of scientific
advancement. However, graduates trained in molecular biology and cell
manipulation soon realise that these techniques are only part of the picture.
Reaping the full benefits of biotechnology requires manufacturing capability
involving the large-scale processing of biological material. Increasingly,
biotechnologists are being employed by companies to work in co-operation with
chemical engineers to achieve pragmatic commercial goals. For many years
aspects of biochemistry and molecular genetics have been included in chemical
Page 1/17

Acces PDF Chemical Reaction Engineering 2nd Edition 4shared
engineering curricula, yet there has been little attempt until recently to teach
aspects of engineering applicable to process design to biotechnologists. This
textbook is the first to present the principles of bioprocess engineering in a way
that is accessible to biological scientists. Other texts on bioprocess engineering
currently available assume that the reader already has engineering training. On
the other hand, chemical engineering textbooks do not consider examples from
bioprocessing, and are written almost exclusively with the petroleum and chemical
industries in mind. This publication explains process analysis from an engineering
point of view, but refers exclusively to the treatment of biological systems. Over
170 problems and worked examples encompass a wide range of applications,
including recombinant cells, plant and animal cell cultures, immobilised catalysts
as well as traditional fermentation systems. * * First book to present the principles
of bioprocess engineering in a way that is accessible to biological scientists *
Explains process analysis from an engineering point of view, but uses worked
examples relating to biological systems * Comprehensive, single-authored * 170
problems and worked examples encompass a wide range of applications, involving
recombinant plant and animal cell cultures, immobilized catalysts, and traditional
fermentation systems * 13 chapters, organized according to engineering subdisciplines, are groupled in four sections - Introduction, Material and Energy
Balances, Physical Processes, and Reactions and Reactors * Each chapter includes
a set of problems and exercises for the student, key references, and a list of
suggestions for further reading * Includes useful appendices, detailing conversion
factors, physical and chemical property data, steam tables, mathematical rules,
and a list of symbols used * Suitable for course adoption - follows closely curricula
used on most bioprocessing and process biotechnology courses at senior
undergraduate and graduate levels.

Essentials of Chemical Reaction Engineering
The role of the chemical reactor is crucial for the industrial conversion of raw
materials into products and numerous factors must be considered when selecting
an appropriate and efficient chemical reactor. Chemical Reaction Engineering and
Reactor Technology defines the qualitative aspects that affect the selection of an
industrial chemical reactor and couples various reactor models to case-specific
kinetic expressions for chemical processes. Offering a systematic development of
the chemical reaction engineering concept, this volume explores: Essential
stoichiometric, kinetic, and thermodynamic terms needed in the analysis of
chemical reactors Homogeneous and heterogeneous reactors Residence time
distributions and non-ideal flow conditions in industrial reactors Solutions of
algebraic and ordinary differential equation systems Gas- and liquid-phase
diffusion coefficients and gas-film coefficients Correlations for gas-liquid systems
Solubilities of gases in liquids Guidelines for laboratory reactors and the estimation
of kinetic parameters The authors pay special attention to the exact formulations
and derivations of mass energy balances and their numerical solutions. Richly
illustrated and containing exercises and solutions covering a number of processes,
from oil refining to the development of specialty and fine chemicals, the text
provides a clear understanding of chemical reactor analysis and design.

Chemical Reaction Engineering and Reactor Technology
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Chemical Reaction Engineering: Essentials, Exercises and Examples presents the
essentials of kinetics, reactor design and chemical reaction engineering for
undergraduate students. Concise and didactic in its approach, it features over 70
resolved examples and many exercises.The work is organized in two parts: in the
first part kinetics is presented

Chemical Reaction Engineering
Appropriate for a one-semester undergraduate or first-year graduate course, this
text introduces the quantitative treatment of chemical reaction engineering. It
covers both homogeneous and heterogeneous reacting systems and examines
chemical reaction engineering as well as chemical reactor engineering. Each
chapter contains numerous worked-out problems and real-world vignettes
involving commercial applications, a feature widely praised by reviewers and
teachers. 2003 edition.

Chemical Reactor Analysis and Design
An innovative approach that helps students move from the classroom to
professional practice This text offers a comprehensive, unified methodology to
analyze and design chemical reactors, using a reaction-based design formulation
rather than the common species-based design formulation. The book's acclaimed
approach addresses the weaknesses of current pedagogy by giving readers the
knowledge and tools needed to address the technical challenges they will face in
practice. Principles of Chemical Reactor Analysis and Design prepares readers to
design and operate real chemical reactors and to troubleshoot any technical
problems that may arise. The text's unified methodology is applicable to both
single and multiple chemical reactions, to all reactor configurations, and to all
forms of rate expression. This text also . . . Describes reactor operations in terms of
dimensionless design equations, generating dimensionless operating curves that
depict the progress of individual chemical reactions, the composition of species,
and the temperature. Combines all parameters that affect heat transfer into a
single dimensionless number that can be estimated a priori. Accounts for all
variations in the heat capacity of the reacting fluid. Develops a complete
framework for economic-based optimization of reactor operations. Problems at the
end of each chapter are categorized by their level of difficulty from one to four,
giving readers the opportunity to test and develop their skills. Graduate and
advanced undergraduate chemical engineering students will find that this text's
unified approach better prepares them for professional practice by teaching them
the actual skills needed to design and analyze chemical reactors.

Reaction Kinetics and Reactor Design, Second Edition
Chemical Reactor Modeling closes the gap between Chemical Reaction Engineering
and Fluid Mechanics. The second edition consists of two volumes: Volume 1:
Fundamentals. Volume 2: Chemical Engineering Applications In volume 1 most of
the fundamental theory is presented. A few numerical model simulation application
examples are given to elucidate the link between theory and applications. In
volume 2 the chemical reactor equipment to be modeled are described. Several
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engineering models are introduced and discussed. A survey of the frequently used
numerical methods, algorithms and schemes is provided. A few practical
engineering applications of the modeling tools are presented and discussed. The
working principles of several experimental techniques employed in order to get
data for model validation are outlined. The monograph is based on lectures
regularly taught in the fourth and fifth years graduate courses in transport
phenomena and chemical reactor modeling and in a post graduate course in
modern reactor modeling at the Norwegian University of Science and Technology,
Department of Chemical Engineering, Trondheim, Norway. The objective of the
book is to present the fundamentals of the single-fluid and multi-fluid models for
the analysis of single and multiphase reactive flows in chemical reactors with a
chemical reactor engineering rather than mathematical bias. Organized into 13
chapters, it combines theoretical aspects and practical applications and covers
some of the recent research in several areas of chemical reactor engineering. This
book contains a survey of the modern literature in the field of chemical reactor
modeling.

Chemical Reaction Engineering and Reactor Technology
Bioprocess Engineering Principles
This second, extended and updated edition presents the current state of kinetics of
chemical reactions, combining basic knowledge with results recently obtained at
the frontier of science. Special attention is paid to the problem of the chemical
reaction complexity with theoretical and methodological concepts illustrated
throughout by numerous examples taken from heterogeneous catalysis
combustion and enzyme processes. Of great interest to graduate students in both
chemistry and chemical engineering.

Exam Prep for: Chemical Reaction Engineering and Reactor
Fluid-Solid Reactions, Second Edition takes a detailed and thorough look at the
scope of fluid-solid reaction systems, focusing on the four phenomena: external
mass transfer, pore diffusion, chemical reaction, and adsorption/desorption. This
completely revised new edition builds on the classic original edition through the
introduction of cutting-edge new theories and applications, including the
formulation and application of a new and convenient law that governs fluid-solid
reaction kinetics. This book will be of primary interest to practicing engineers
engaged in process research, development, and design in the many fields where
fluid-solid reactions are critical to workflow and research. Fluid-solid reactions play
a major role in the technology of most industrialized nations. These reactions
encompass a very broad field, including the extraction of metals from their ores,
the combustion of solid fuels, coal gasification, and the incineration of solid refuse.
Features 50% new and revised content, arming researchers with the latest
developments in the field Details a new unified approach to modeling the rates of
fluid-solid reaction systems Authored by one of the world’s foremost experts on
fluid-solid reactions and their applications in the field
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Chemical Reaction Engineering
Learn Chemical Reaction Engineering through Reasoning, Not Memorization
Essentials of Chemical Reaction Engineering is the complete, modern introduction
to chemical reaction engineering for today's undergraduate students. Starting from
the strengths of his classic Elements of Chemical Reaction Engineering, Fourth
Edition, in this volume H. Scott Fogler added new material and distilled the
essentials for undergraduate students. Fogler's unique way of presenting the
material helps students gain a deep, intuitive understanding of the field's
essentials through reasoning, using a CRE algorithm, not memorization. He
especially focuses on important new energy and safety issues, ranging from solar
and biomass applications to the avoidance of runaway reactions. Thoroughly
classroom tested, this text reflects feedback from hundreds of students at the
University of Michigan and other leading universities. It also provides new
resources to help students discover how reactors behave in diverse situationsincluding many realistic, interactive simulations on DVD-ROM. New Coverage
Includes Greater emphasis on safety: following the recommendations of the
Chemical Safety Board (CSB), discussion of crucial safety topics, including
ammonium nitrate CSTR explosions, case studies of the nitroaniline explosion, and
the T2 Laboratories batch reactor runaway Solar energy conversions: chemical,
thermal, and catalytic water spilling Algae production for biomass Steady-state
nonisothermal reactor design: flow reactors with heat exchange Unsteady-state
nonisothermal reactor design with case studies of reactor explosions About the
DVD-ROM The DVD contains six additional, graduate-level chapters covering
catalyst decay, external diffusion effects on heterogeneous reactions, diffusion and
reaction, distribution of residence times for reactors, models for non-ideal reactors,
and radial and axial temperature variations in tubular reactions. Extensive
additional DVD resources include Summary notes, Web modules, additional
examples, derivations, audio commentary, and self-tests Interactive computer
games that review and apply important chapter concepts Innovative "Living
Example Problems" with Polymath code that can be loaded directly from the DVD
so students can play with the solution to get an innate feeling of how reactors
operate A 15-day trial of Polymath(tm) is included, along with a link to the Fogler
Polymath site A complete, new AspenTech tutorial, and four complete example
problems Visual Encyclopedia of Equipment, Reactor Lab, and other intuitive tools
More than 500 PowerPoint slides of lecture notes Additional updates, applications,
and information are available at www.umich.edu/~essen and
www.essentialsofcre.com.

Fluid-Solid Reactions
Full text engineering e-book.

Chemical Reactor Analysis and Design Fundamentals
A fully updated edition of a popular textbook covering the four disciplines of
chemical technology?featuring new developments in the field Clear and thorough
throughout, this textbook covers the major sub-disciplines of modern chemical
technology?chemistry, thermal and mechanical unit operations, chemical reaction
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engineering, and general chemical technology?alongside raw materials, energy
sources and detailed descriptions of 24 important industrial processes and
products. It brings information on energy and raw material consumption and
production data of chemicals up to date and offers not just improved and extended
chapters, but completely new ones as well. This new edition of Chemical
Technology: From Principles to Products features a new chapter illustrating the
global economic map and its development from the 15th century until today, and
another on energy consumption in human history. Chemical key technologies for a
future sustainable energy system such as power-to-X and hydrogen storage are
now also examined. Chapters on inorganic products, material reserves, and water
consumption and resources have been extended, while another presents
environmental aspects of plastic pollution and handling of plastic waste. The book
also adds four important processes to its pages: production of titanium dioxide,
silicon, production and chemical recycling of polytetrafluoroethylene, and
fermentative synthesis of amino acids. -Provides comprehensive coverage of
chemical technology?from the fundamentals to 24 of the most important processes
-Intertwines the four disciplines of chemical technology: chemistry, thermal and
mechanical unit operations, chemical reaction engineering and general chemical
technology -Fully updated with new content on: power-to-X and hydrogen storage;
inorganic products, including metals, glass, and ceramics; water consumption and
pollution; and additional industrial processes -Written by authors with extensive
experience in teaching the topic and helping students understand the complex
concepts Chemical Technology: From Principles to Products, Second Edition is an
ideal textbook for advanced students of chemical technology and will appeal to
anyone in chemical engineering.

Principles of Chemical Kinetics
DIVThis text teaches the principles underlying modern chemical kinetics in a clear,
direct fashion, using several examples to enhance basic understanding. Solutions
to selected problems. 2001 edition. /div

Engineering Chemistry
This text combines a description of the origin and use of fundamental chemical
kinetics through an assessment of realistic reactor problems with an expanded
discussion of kinetics and its relation to chemical thermodynamics. It provides
exercises, open-ended situations drawing on creative thinking, and worked-out
examples. A solutions manual is also available to instructors.

The Engineering of Chemical Reactions
Computational Flow Modeling for Chemical Reactor
Engineering
The Second Edition features new problems that engage readers in contemporary
reactor design Highly praised by instructors, students, and chemical engineers,
Introduction to Chemical Engineering Kinetics & Reactor Design has been
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extensively revised and updated in this Second Edition. The text continues to offer
a solid background in chemical reaction kinetics as well as in material and energy
balances, preparing readers with the foundation necessary for success in the
design of chemical reactors. Moreover, it reflects not only the basic engineering
science, but also the mathematical tools used by today’s engineers to solve
problems associated with the design of chemical reactors. Introduction to Chemical
Engineering Kinetics & Reactor Design enables readers to progressively build their
knowledge and skills by applying the laws of conservation of mass and energy to
increasingly more difficult challenges in reactor design. The first one-third of the
text emphasizes general principles of chemical reaction kinetics, setting the stage
for the subsequent treatment of reactors intended to carry out homogeneous
reactions, heterogeneous catalytic reactions, and biochemical transformations.
Topics include: Thermodynamics of chemical reactions Determination of reaction
rate expressions Elements of heterogeneous catalysis Basic concepts in reactor
design and ideal reactor models Temperature and energy effects in chemical
reactors Basic and applied aspects of biochemical transformations and bioreactors
About 70% of the problems in this Second Edition are new. These problems,
frequently based on articles culled from the research literature, help readers
develop a solid understanding of the material. Many of these new problems also
offer readers opportunities to use current software applications such as Mathcad
and MATLAB®. By enabling readers to progressively build and apply their
knowledge, the Second Edition of Introduction to Chemical Engineering Kinetics &
Reactor Design remains a premier text for students in chemical engineering and a
valuable resource for practicing engineers.

Chemical Kinetics and Reaction Dynamics
Written in lucid language, the book offers a detailed treatment of fundamental
concepts of chemistry and its engineering applications.

Integrated Design and Simulation of Chemical Processes
Chemical Technology
This detailed text in modelling, simulation and design of the various chemical
reactors for chemical and petroleum refining industries includes topics such as
basic elements and kinetics, heat, mass and momentum transfer. It also deals with
major types of reactors encountered in industry and provides examples of rigorous
modelling applications to real-life problems. Also featured is a quantitative
approach to catalyst deactivation by coke, a chapter on fixed bed reactor
modelling, simulation and design, and kinetic models for homogeneous and
heterogeneous processes and modelling equations for reactors.

Chemical Engineering Computation with MATLAB®
The role of the chemical reactor is crucial for the industrial conversion of raw
materials into products and numerous factors must be considered when selecting
an appropriate and efficient chemical reactor. Chemical Reaction Engineering and
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Reactor Technology defines the qualitative aspects that affect the selection of an
industrial chemical reactor and couples various reactor models to case-specific
kinetic expressions for chemical processes. Thoroughly revised and updated, this
much-anticipated Second Edition addresses the rapid academic and industrial
development of chemical reaction engineering. Offering a systematic development
of the chemical reaction engineering concept, this volume explores: essential
stoichiometric, kinetic, and thermodynamic terms needed in the analysis of
chemical reactors homogeneous and heterogeneous reactors reactor optimization
aspects residence time distributions and non-ideal flow conditions in industrial
reactors solutions of algebraic and ordinary differential equation systems gas- and
liquid-phase diffusion coefficients and gas-film coefficients correlations for gasliquid systems solubilities of gases in liquids guidelines for laboratory reactors and
the estimation of kinetic parameters The authors pay special attention to the exact
formulations and derivations of mass energy balances and their numerical
solutions. Richly illustrated and containing exercises and solutions covering a
number of processes, from oil refining to the development of specialty and fine
chemicals, the text provides a clear understanding of chemical reactor analysis
and design.

Chemical Reactor Design
This comprehensive work shows how to design and develop innovative, optimal
and sustainable chemical processes by applying the principles of process systems
engineering, leading to integrated sustainable processes with 'green' attributes.
Generic systematic methods are employed, supported by intensive use of
computer simulation as a powerful tool for mastering the complexity of physical
models. New to the second edition are chapters on product design and batch
processes with applications in specialty chemicals, process intensification methods
for designing compact equipment with high energetic efficiency, plantwide control
for managing the key factors affecting the plant dynamics and operation, health,
safety and environment issues, as well as sustainability analysis for achieving high
environmental performance. All chapters are completely rewritten or have been
revised. This new edition is suitable as teaching material for Chemical Process and
Product Design courses for graduate MSc students, being compatible with
academic requirements world-wide. The inclusion of the newest design methods
will be of great value to professional chemical engineers. Systematic approach to
developing innovative and sustainable chemical processes Presents generic
principles of process simulation for analysis, creation and assessment Emphasis on
sustainable development for the future of process industries

Principles of Chemical Reactor Analysis and Design
Step-by-step instructions enable chemical engineers to masterkey software
programs and solve complex problems Today, both students and professionals in
chemical engineeringmust solve increasingly complex problems dealing with
refineries,fuel cells, microreactors, and pharmaceutical plants, to name afew. With
this book as their guide, readers learn to solve theseproblems using their
computers and Excel, MATLAB, Aspen Plus, andCOMSOL Multiphysics. Moreover,
they learn how to check theirsolutions and validate their results to make sure they
have solvedthe problems correctly. Now in its Second Edition, Introduction to
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ChemicalEngineering Computing is based on the author’s firsthandteaching
experience. As a result, the emphasis is on problemsolving. Simple introductions
help readers become conversant witheach program and then tackle a broad range
of problems in chemicalengineering, including: Equations of state Chemical
reaction equilibria Mass balances with recycle streams Thermodynamics and
simulation of mass transfer equipment Process simulation Fluid flow in two and
three dimensions All the chapters contain clear instructions, figures, andexamples
to guide readers through all the programs and types ofchemical engineering
problems. Problems at the end of each chapter,ranging from simple to difficult,
allow readers to gradually buildtheir skills, whether they solve the problems
themselves or inteams. In addition, the book’s accompanying website lists thecore
principles learned from each problem, both from a chemicalengineering and a
computational perspective. Covering a broad range of disciplines and problems
withinchemical engineering, Introduction to Chemical EngineeringComputing is
recommended for both undergraduate and graduatestudents as well as practicing
engineers who want to know how tochoose the right computer software program
and tackle almost anychemical engineering problem.

Introduction to Chemical Reactor Analysis
Chemical reaction engineering is concerned with the exploitation of chemical
reactions on a commercial scale. It's goal is the successful design and operation of
chemical reactors. This text emphasizes qualitative arguments, simple design
methods, graphical procedures, and frequent comparison of capabilities of the
major reactor types. Simple ideas are treated first, and are then extended to the
more complex.

Cooking as a Chemical Reaction
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
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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

Chemical Engineering Design Project
Reaction Kinetics for Chemical Engineers focuses on chemical kinetics, including
homogeneous reactions, nonisothermal systems, flow reactors, heterogeneous
processes, granular beds, catalysis, and scale-up methods. The publication first
takes a look at fundamentals and homogeneous isothermal reactions. Topics
include simple reactions at constant volume or pressure, material balance in
complex reactions, homogeneous catalysis, effect of temperature, energy of
activation, law of mass action, and classification of reactions. The book also
elaborates on adiabatic and programmed reactions, continuous stirred reactors,
and homogeneous flow reactions. Topics include nonisothermal flow reactions,
semiflow processes, tubular-flow reactors, material balance in flow problems, types
of flow processes, rate of heat input, constant heat-transfer coefficient, and
nonisothermal conditions. The text ponders on uncatalyzed heterogeneous
reactions, fluid-phase reactions catalyzed by solids, and fixed and fluidized beds of
particles. The transfer processes in granular masses, fluidization, heat and mass
transfer, adsorption rates and equilibria, diffusion and combined mechanisms,
diffusive mass transfer, and mass-transfer coefficients in chemical reactions are
discussed. The publication is a dependable source of data for chemical engineers
and readers wanting to explore chemical kinetics.

Chemical Reaction Engineering and Reactor Technology,
Second Edition
Learn Chemical Reaction Engineering through Reasoning, Not Memorization
Essentials of Chemical Reaction Engineering is the complete, modern introduction
to chemical reaction engineering for today's undergraduate students. Starting from
the strengths of his classic Elements of Chemical Reaction Engineering, Fourth
Edition, in this volume H. Scott Fogler added new material and distilled the
essentials for undergraduate students. Fogler's unique way of presenting the
material helps students gain a deep, intuitive understanding of the field's
essentials through reasoning, using a CRE algorithm, not memorization. He
especially focuses on important new energy and safety issues, ranging from solar
and biomass applications to the avoidance of runaway reactions. Thoroughly
classroom tested, this text reflects feedback from hundreds of students at the
University of Michigan and other leading universities. It also provides new
resources to help students discover how reactors behave in diverse situationsincluding many realistic, interactive simulations on DVD-ROM. New Coverage
Includes Greater emphasis on safety: following the recommendations of the
Chemical Safety Board (CSB), discussion of crucial safety topics, including
ammonium nitrate CSTR explosions, case studies of the nitroaniline explosion, and
the T2 Laboratories batch reactor runaway Solar energy conversions: chemical,
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thermal, and catalytic water spilling Algae production for biomass Steady-state
nonisothermal reactor design: flow reactors with heat exchange Unsteady-state
nonisothermal reactor design with case studies of reactor explosions About the
DVD-ROM The DVD contains six additional, graduate-level chapters covering
catalyst decay, external diffusion effects on heterogeneous reactions, diffusion and
reaction, distribution of residence times for reactors, models for non-ideal reactors,
and radial and axial temperature variations in tubular reactions. Extensive
additional DVD resources include Summary notes, Web modules, additional
examples, derivations, audio commentary, and self-tests Interactive computer
games that review and apply important chapter concepts Innovative "Living
Example Problems" with Polymath code that can be loaded directly from the DVD
so students can play with the solution to get an innate feeling of how reactors
operate A 15-day trial of Polymath(tm) is included, along with a link to the Fogler
Polymath site A complete, new AspenTech tutorial, and four complete example
problems Visual Encyclopedia of Equipment, Reactor Lab, and other intuitive tools
More than 500 PowerPoint slides of lecture notes Additional updates, applications,
and information are available at www.umich.edu/~essen and
www.essentialsofcre.com.

Fundamentals of Chemical Reaction Engineering
Employment opportunities for chemical engineers are moving away from
petroleum and petrochemicals toward new applications such as materials
processing, pharmaceuticals, and foods. Chemical reactors remain at the center of
any chemical process; they are essential to improving existing processes and to
designing new ones. Today and in the future chemical engineers must be able to
use their knowledge of reactors in combination with other skills in order to think
creatively and strategically about new processes and growing applications. The
Engineering of Chemical Reactions addresses these issues by focusing on the
analysis of chemical reactors while simultaneously providing a description of
industrial chemical processes and the strategies by which they operate. Ideal for
upper-level undergraduate courses in chemical reactor engineering and kinetics,
this text provides a concise, up-to-date alternative to similar texts. In addition to
the analysis of simple chemical reactors, it considers more complex situations such
as multistage reactors and reactor-separation systems. Energy management and
the role of mass transfer in chemical reactors are also integrated into the text. The
evolution of chemical engineering from petroleum refining, through petrochemicals
and polymers, to new applications is described so that students can see the
relationships between past, present, and future technologies. Applications such as
catalytic processes, environmental modeling, biological reactions, reactions
involving solids, oxidation, combustion, safety, polymerization, and multiphase
reactors are also described. The text uses a notation of reaction stoichiometry and
reactor mass balances which is kept simple so that students can see the principles
of reactor design without becoming lost in complex special cases. Numerical
methods are used throughout to consider more complex problems. Worked
examples are given throughout the text, and over 300 homework problems are
included. Both the examples and problems cover real-world chemistry and kinetics.

Chemical Reactor Modeling
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Filling a longstanding gap for graduate courses in the field, Chemical Reaction
Engineering: Beyond the Fundamentals covers basic concepts as well as
complexities of chemical reaction engineering, including novel techniques for
process intensification. The book is divided into three parts: Fundamentals
Revisited, Building on Fundamentals, and Beyon

Chemical Reactor Design and Operation
Chemical engineers face the challenge of learning the difficult concept and
application of entropy and the 2nd Law of Thermodynamics. By following a visual
approach and offering qualitative discussions of the role of molecular interactions,
Koretsky helps them understand and visualize thermodynamics. Highlighted
examples show how the material is applied in the real world. Expanded coverage
includes biological content and examples, the Equation of State approach for both
liquid and vapor phases in VLE, and the practical side of the 2nd Law. Engineers
will then be able to use this resource as the basis for more advanced concepts.

Chemical Engineering in the Pharmaceutical Industry, Active
Pharmaceutical Ingredients
Most problems encountered in chemical engineering are sophisticated and
interdisciplinary. Thus, it is important for today’s engineering students,
researchers, and professionals to be proficient in the use of software tools for
problem solving. MATLAB® is one such tool that is distinguished by the ability to
perform calculations in vector-matrix form, a large library of built-in functions,
strong structural language, and a rich set of graphical visualization tools.
Furthermore, MATLAB integrates computations, visualization and programming in
an intuitive, user-friendly environment. Chemical Engineering Computation with
MATLAB® presents basic to advanced levels of problem-solving techniques using
MATLAB as the computation environment. The book provides examples and
problems extracted from core chemical engineering subject areas and presents a
basic instruction in the use of MATLAB for problem solving. It provides many
examples and exercises and extensive problem-solving instruction and solutions
for various problems. Solutions are developed using fundamental principles to
construct mathematical models and an equation-oriented approach is used to
generate numerical results. A wealth of examples demonstrate the implementation
of various problem-solving approaches and methodologies for problem formulation,
problem solving, analysis, and presentation, as well as visualization and
documentation of results. This book also provides aid with advanced problems that
are often encountered in graduate research and industrial operations, such as
nonlinear regression, parameter estimation in differential systems, two-point
boundary value problems and partial differential equations and optimization.

Engineering and Chemical Thermodynamics
Written at the undergraduate level, Cooking as a Chemical Reaction: Culinary
Science with Experiments provides experiments geared for students in culinary
arts, nutrition, dietetics, food science and technology, and gastronomy programs. It
is intended for students with limited scientific background who are studying
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different aspects of food preparation and processing. The text uses experiments
and experiences from the kitchen, and other food preparation and processing
areas, rather than theory, as the basic means of explaining the scientific facts and
principles behind food preparation and processing. This textbook is designed so
that students can first perform certain experiments and record their observations
in tables provided in the book. The book then explains the science behind their
observations. By conducting experiments and using experiences from the kitchen,
and other food preparation and processing areas, this textbook engages students
in their own learning process. Many concepts throughout the book are marked with
a symbol that indicates the concept is one that they will come across frequently
not just in this text, but in the kitchen and other food preparation and processing
areas. A second symbol precedes the scientific explanation of the observation
made during the experiments in the chapter. At the end of each chapter, students
are presented with important points to remember, more ideas to try, and study
questions to reinforce concepts that were presented in the chapter. The book is
designed for each chapter to be read and studied in chronological order, as the
concepts of each chapter will reoccur in subsequent chapters. With this book,
students are able to make observations that they will frequently see in the kitchen
and other food preparation and processing areas and learn the science behind
these phenomena. Thus, they will understand how to control these phenomena,
allowing them to create new food products, improve the quality and safety of their
dishes, improve the culinary presentations of their food, and understand what goes
wrong in the kitchen, and other food preparation and processing areas.

Separation Process Engineering
Introduction to Chemical Engineering Computing
The role of the chemical reactor is crucial for the industrial conversion of raw
materials into products and numerous factors must be considered when selecting
an appropriate and efficient chemical reactor. Chemical Reaction Engineering and
Reactor Technology defines the qualitative aspects that affect the selection of an
industrial chemical reactor and couples various reactor models to case-specific
kinetic expressions for chemical processes. Offering a systematic development of
the chemical reaction engineering concept, this volume explores: Essential
stoichiometric, kinetic, and thermodynamic terms needed in the analysis of
chemical reactors Homogeneous and heterogeneous reactors Residence time
distributions and non-ideal flow conditions in industrial reactors Solutions of
algebraic and ordinary differential equation systems Gas- and liquid-phase
diffusion coefficients and gas-film coefficients Correlations for gas-liquid systems
Solubilities of gases in liquids Guidelines for laboratory reactors and the estimation
of kinetic parameters The authors pay special attention to the exact formulations
and derivations of mass energy balances and their numerical solutions. Richly
illustrated and containing exercises and solutions covering a number of processes,
from oil refining to the development of specialty and fine chemicals, the text
provides a clear understanding of chemical reactor analysis and design.

Essentials of Chemical Reaction Engineering
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A guide to the development and manufacturing of pharmaceutical products written
for professionals in the industry, revised second edition The revised and updated
second edition of Chemical Engineering in the Pharmaceutical Industry is a
practical book that highlights chemistry and chemical engineering. The book’s
regulatory quality strategies target the development and manufacturing of
pharmaceutically active ingredients of pharmaceutical products. The expanded
second edition contains revised content with many new case studies and additional
example calculations that are of interest to chemical engineers. The 2nd Edition is
divided into two separate books: 1) Active Pharmaceutical Ingredients (API’s) and
2) Drug Product Design, Development and Modeling. The active pharmaceutical
ingredients book puts the focus on the chemistry, chemical engineering, and unit
operations specific to development and manufacturing of the active ingredients of
the pharmaceutical product. The drug substance operations section includes
information on chemical reactions, mixing, distillations, extractions,
crystallizations, filtration, drying, and wet and dry milling. In addition, the book
includes many applications of process modeling and modern software tools that
are geared toward batch-scale and continuous drug substance pharmaceutical
operations. This updated second edition: • Contains 30new chapters or revised
chapters specific to API, covering topics including: manufacturing quality by
design, computational approaches, continuous manufacturing, crystallization and
final form, process safety • Expanded topics of scale-up, continuous processing,
applications of thermodynamics and thermodynamic modeling, filtration and
drying • Presents updated and expanded example calculations • Includes
contributions from noted experts in the field Written for pharmaceutical engineers,
chemical engineers, undergraduate and graduate students, and professionals in
the field of pharmaceutical sciences and manufacturing, the second edition of
Chemical Engineering in the Pharmaceutical Industry focuses on the development
and chemical engineering as well as operations specific to the design, formulation,
and manufacture of drug substance and products.

Kinetics of Chemical Reactions
This new edition follows the original format, which combines a detailed case study
- the production of phthalic anhydride - with practical advice and comprehensive
background information. Guiding the reader through all major aspects of a
chemical engineering design, the text includes both the initial technical and
economic feasibility study as well as the detailed design stages. Each aspect of the
design is illustrated with material from an award-winning student design project.
The book embodies the "learning by doing" approach to design. The student is
directed to appropriate information sources and is encouraged to make decisions
at each stage of the design process rather than simply following a design method.
Thoroughly revised, updated, and expanded, the accompanying text includes
developments in important areas and many new references.

Reaction Kinetics for Chemical Engineers
Chemical Reactor Design and Operation K. R. Westerterp, W. P. M. van Swaaij and
A. A. C. M. Beenackers Chemical Reaction Engineering Laboratories, Twente
University of Technology, Enschede, The Netherlands This is a comprehensive
handbook on the design and operation of chemical reactors which are vital
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elements in every manufacturing process. The book offers an introduction to the
modern literature and covers in depth the relevant theory of chemical reactors.
The theory is illustrated by numerous worked examples typical to chemical
reaction engineering practice in research, development, design and operation. The
examples range from fine chemicals to large scale production and from water
purification to metallurgical processes, commencing with simple homogenous
model reactors and then moving to the complicated, multi-phase, heterogeneous
reactors met with in reality. All the examples are based on the industrial
experience of the authors. Much effort is dedicated to the behaviour of reactors in
practice and to the capacity, yield and selectivity of the reactor. The book is
thoroughly indexed and cross-referenced. This edition will be particularly useful to
undergraduate and graduate students studying chemical reactors. Contents
Fundamentals of chemical reactor calculations Model reactors: single reactions,
isothermal single phase reactor calculations Model reactors: multiple reactions,
isothermal single phase reactors Residence time distribution and mixing in
continuous flow reactors Influence of micromixing on chemical reactions The role
of the heat effect in model reactors Multi-phase reactors, single reactions Multiphase reactors, multiple reactions Heat effects in multi-phase reactors The
authors: The authors have accumulated a long experience both in fine chemicals
and in the petrochemicals industry, in Europe as well as abroad. Currently they are
jointly responsible for the research work in chemical reaction engineering and
process development at Twente University. Several new reactor types and new
processes have been developed at their institute and present research interests
include gasification, fluidization and gas--liquid reactors, three-phase reactors, highpressure technology in chemical reaction engineering, thermal behaviour of
heterogeneous reactors and computer design and economic evaluation of reaction
units and chemical plants.

Elements of Chemical Reaction Engineering
Bioprocess Engineering involves the design and development of equipment and
processes for the manufacturing of products such as food, feed, pharmaceuticals,
nutraceuticals, chemicals, and polymers and paper from biological materials. It
also deals with studying various biotechnological processes. "Bioprocess Kinetics
and Systems Engineering" first of its kind contains systematic and comprehensive
content on bioprocess kinetics, bioprocess systems, sustainability and reaction
engineering. Dr. Shijie Liu reviews the relevant fundamentals of chemical kineticsincluding batch and continuous reactors, biochemistry, microbiology, molecular
biology, reaction engineering, and bioprocess systems engineering- introducing
key principles that enable bioprocess engineers to engage in the analysis,
optimization, design and consistent control over biological and chemical
transformations. The quantitative treatment of bioprocesses is the central theme
of this book, while more advanced techniques and applications are covered with
some depth. Many theoretical derivations and simplifications are used to
demonstrate how empirical kinetic models are applicable to complicated
bioprocess systems. Contains extensive illustrative drawings which make the
understanding of the subject easy Contains worked examples of the various
process parameters, their significance and their specific practical use Provides the
theory of bioprocess kinetics from simple concepts to complex metabolic pathways
Incorporates sustainability concepts into the various bioprocesses
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Introduction to Chemical Engineering Kinetics and Reactor
Design
"All fields of chemistry involve the principles of chemical kinetics. Important
reactions take place in gases, solutions, and solids. This book provides the
necessary tools for studying and understanding interactions in all of these phases.
Derivations are presented in detail to make them intelligible to readers whose
background in mathematics is not extensive."--BOOK JACKET.

Bioprocess Engineering
The Definitive, Fully Updated Guide to Solving Real-World Chemical Reaction
Engineering Problems The fourth edition of Elements of Chemical Reaction
Engineering is a completely revised version of the worldwide best-selling book. It
combines authoritative coverage of the principles of chemical reaction engineering
with an unsurpassed focus on critical thinking and creative problem solving,
employing open-ended questions and stressing the Socratic method. Clear and
superbly organized, it integrates text, visuals, and computer simulations to help
readers solve even the most challenging problems through reasoning, rather than
by memorizing equations. Thorough coverage of the fundamentals of chemical
reaction engineering forms the backbone of this trusted text. To enhance the
transfer of core skills to real-life settings, three styles of problems are included for
each subject Straightforward problems that reinforce the material Problems that
allow students to explore the issues and look for optimum solutions Open-ended
problems that encourage students to practice creative problem-solving skills H.
Scott Fogler has updated his classic text to provide even more coverage of
bioreactions, industrial chemistry with real reactors and reactions, and an even
broader range of applications, along with the newest digital techniques, such as
FEMLAB. The fourth edition of Elements of Chemical Reaction Engineering contains
wide-ranging examples—from smog to blood clotting, ethylene oxide production to
tissue engineering, antifreeze to cobra bites, and computer chip manufacturing to
chemical plant safety. About the CD-ROM The CD-ROM offers numerous
enrichment opportunities for both students and instructors, including the following
Learning Resources: Summary Notes: Chapter-specific interactive material to
address the different learning styles in the Felder/Solomon learning-style index
Learning Resources: Web modules, reactor lab modules, interactive computer
modules, solved problems, and problem-solving heuristics Living Example
Problems: More than fifty-five interactive simulations in POLYMATH software, which
allow students to explore the examples and ask “what-if” questions Professional
Reference Shelf: Advanced content, ranging from collision and transition state
theory to aerosol reactors, DFT, runaway reactions, and pharmacokinetics
Additional Study Materials: Extra homework problems, course syllabi, and Web
links to related material Latest Software to Solve “Digital Age” Problems: FEMLAB
to solve PDEs for the axial and radial concentration and temperature profiles, and
Polymath to do regression, solve nonlinear equations, and solve single and coupled
ODEs Throughout the book, icons help readers link concepts and procedures to the
material on the CD-ROM for fully integrated learning and reference.
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