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A practical approach to chemical reaction kinetics—from basic concepts to laboratory methods—featuring numerous realworld examples and case studies This book focuses on fundamental aspects of reaction kinetics with an emphasis on
mathematical methods for analyzing experimental data and interpreting results. It describes basic concepts of reaction
kinetics, parameters for measuring the progress of chemical reactions, variables that affect reaction rates, and ideal
reactor performance. Mathematical methods for determining reaction kinetic parameters are described in detail with the
help of real-world examples and fully-worked step-by-step solutions. Both analytical and numerical solutions are
exemplified. The book begins with an introduction to the basic concepts of stoichiometry, thermodynamics, and chemical
kinetics. This is followed by chapters featuring in-depth discussions of reaction kinetics; methods for studying irreversible
reactions with one, two and three components; reversible reactions; and complex reactions. In the concluding chapters
the author addresses reaction mechanisms, enzymatic reactions, data reconciliation, parameters, and examples of
industrial reaction kinetics. Throughout the book industrial case studies are presented with step-by-step solutions, and
further problems are provided at the end of each chapter. Takes a practical approach to chemical reaction kinetics basic
concepts and methods Features numerous illustrative case studies based on the author’s extensive experience in the
industry Provides essential information for chemical and process engineers, catalysis researchers, and professionals
involved in developing kinetic models Functions as a student textbook on the basic principles of chemical kinetics for
homogeneous catalysis Describes mathematical methods to determine reaction kinetic parameters with the help of
industrial case studies, examples, and step-by-step solutions Chemical Reaction Kinetics is a valuable working resource
for academic researchers, scientists, engineers, and catalyst manufacturers interested in kinetic modeling, parameter
estimation, catalyst evaluation, process development, reactor modeling, and process simulation. It is also an ideal
textbook for undergraduate and graduate-level courses in chemical kinetics, homogeneous catalysis, chemical reaction
engineering, and petrochemical engineering, biotechnology.
Chemical reaction engineering is at the core of chemical engineering education. Unfortunately, the subject can be
intimidating to students, because it requires a heavy dose of mathematics. These mathematics, unless suitably explained
in the context of the physical phenomenon, can confuse rather than enlighten students. Bearing this in mind, Reaction
Engineering Principles is written primarily from a student’s perspective. It is the culmination of the author’s more than
twenty years of experience teaching chemical reaction engineering. The textbook begins by covering the basic building
blocks of the subject—stoichiometry, kinetics, and thermodynamics—ensuring students gain a good grasp of the essential
concepts before venturing into the world of reactors. The design and performance evaluation of reactors are conveniently
grouped into chapters based on an increasing degree of difficulty. Accordingly, isothermal reactors—batch and ideal flow
types—are addressed first, followed by non-isothermal reactor operation, non-ideal flow in reactors, and some special
reactor types. For better comprehension, detailed derivations are provided for all important mathematical equations.
Narrative of the physical context in which the formulae work adds to the clarity of thought. The use of mathematical
formulae is elaborated upon in the form of problem solving steps followed by worked examples. Effects of parameters,
changing trends, and comparisons between different situations are presented graphically. Self-practice exercises are
included at the end of each chapter.
Rotary reactors or rotary kilns are the reactors facilitating the chemical reaction between the gas and solid phases usually
at high temperatures. This book, which is written by an expert in the field, describes the principles of the rotary reactor
and the mode of its operation. These reactors are widely used in various chemical process industries (food,
pharmaceuticals) and metallurgical industries. The book defines the physiochemical aspects of the rotart reactors and
provides theoretical equations of their operation. The first part of this book presents the fundamentals; solid movement,
conversion of solids, and heat transfer. The middle part of the book applies these equations to a variety of processes
which have been developed so far, and shows how they are used. In its last part, conceptual designs of novel rotary
reactors are proposed, which performance characteristics are predicted on the basis of above equations, especially, in
gasification of solid wastes. - Defines the rotary reactors and their mode of operation. - Defines all operating parameters
and gives equations to predict the operation of rotary reactors under various conditions. - Includes a number of practical
examples from various industrial applications (metallurgical waste treatment etc).
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.
This is the Second Edition of the standard text on chemical reaction engineering, beginning with basic definitions and
fundamental principles and continuing all the way to practical applications, emphasizing real-world aspects of industrial
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practice. The two main sections cover applied or engineering kinetics, reactor analysis and design. Includes updated
coverage of computer modeling methods and many new worked examples. Most of the examples use real kinetic data
from processes of industrial importance.
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.
While chemical products are useful in their own right—they address the demands and needs of the masses—they also
drain our natural resources and generate unwanted pollution. Green Chemical Engineering: An Introduction to Catalysis,
Kinetics, and Chemical Processes encourages minimized use of non-renewable natural resources and fosters maximized
pollution prevention. This text stresses the importance of developing processes that are environmentally friendly and
incorporate the role of green chemistry and reaction engineering in designing these processes. Focused on practical
application rather than theory, the book integrates chemical reaction engineering and green chemical engineering, and is
divided into two sections. The first half of the book covers the basic principles of chemical reaction engineering and
reactor design, while the second half of the book explores topics on green reactors, green catalysis, and green
processes. The authors mix in elaborate illustrations along with important developments, practical applications, and
recent case studies. They also include numerous exercises, examples, and problems covering the various concepts of
reaction engineering addressed in this book, and provide MATLAB® software used for developing computer codes and
solving a number of reaction engineering problems. Consisting of six chapters organized into two sections, this text:
Covers the basic principles of chemical kinetics and catalysis Gives a brief introduction to classification and the various
types of chemical reactors Discusses in detail the differential and integral methods of analysis of rate equations for
different types of reactions Presents the development of rate equations for solid catalyzed reactions and enzyme
catalyzed biochemical reactions Explains methods for estimation of kinetic parameters from batch reactor data Details
topics on homogeneous reactors Includes graphical procedures for the design of multiple reactors Contains topics on
heterogeneous reactors including catalytic and non-catalytic reactors Reviews various models for non-catalytic gas–solid
and gas–liquid reactions Introduces global rate equations and explicit design equations for a variety of non-catalytic
reactors Gives an overview of novel green reactors and the application of CFD technique in the modeling of green
reactors Offers detailed discussions of a number of novel reactors Provides a brief introduction to CFD and the
application of CFD Highlights the development of a green catalytic process and the application of a green catalyst in the
treatment of industrial effluent Comprehensive and thorough in its coverage, Green Chemical Engineering: An
Introduction to Catalysis, Kinetics, and Chemical Processes explains the basic concepts of green engineering and reactor
design fundamentals, and provides key knowledge for students at technical universities and professionals already
working in the industry.
'Elements of Chemical Reaction Engineering', fourth edition, presents the fundamentals of chemical reaction engineering
in a clear and concise manner.
Very Good,No Highlights or Markup,all pages are intact.
The book presents in a clear and concise manner the fundamentals of chemical reaction engineering. The structure of
the book allows the student to solve reaction engineering problems through reasoning rather than through memorization
and recall of numerous equations, restrictions, and conditions under which each equation applies. The fourth edition
contains more industrial chemistry with real reactors and real engineering and extends the wide range of applications to
which chemical reaction engineering principles can be applied (i.e., cobra bites, medications, ecological 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
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
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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.
This book gives a comprehensive explanation of what governs the breakage of extruded materials, and what techniques
are used to measure it. The breakage during impact aka collision is explained using basic laws of nature allowing readers
to determine the handling severity of catalyst manufacturing equipment and the severity of entire plants. This information
can then be used to improve on the architecture of existing plants and how to design grass-roots plants. The book begins
with a summary of particle forming techniques in the particle technology industry. It covers extrusion technology in more
detail since extrusion is one of the workhorses for particle manufacture. A section is also dedicated on how to describe
transport and chemical reaction in such particulates for of course their final use. It presents the fundamentals of the study
of breakage by relating basic laws in different fields (mechanics and physics) and this leads to two novel dimensionless
groups that govern breakage. These topics are then apply these topics to R&D scale-up and manufacturing and shows
how this approach is directly applicable.
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 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 Engineering and Chemical Process Technology is a theme component of Encyclopedia of Chemical Sciences,
Engineering and Technology Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an
integrated compendium of twenty Encyclopedias. Chemical engineering is a branch of engineering, dealing with
processes in which materials undergo changes in their physical or chemical state. These changes may concern size,
energy content, composition and/or other application properties. Chemical engineering deals with many processes
belonging to chemical industry or related industries (petrochemical, metallurgical, food, pharmaceutical, fine chemicals,
coatings and colors, renewable raw materials, biotechnological, etc.), and finds application in manufacturing of such
products as acids, alkalis, salts, fuels, fertilizers, crop protection agents, ceramics, glass, paper, colors, dyestuffs,
plastics, cosmetics, vitamins and many others. It also plays significant role in environmental protection, biotechnology,
nanotechnology, energy production and sustainable economical development. The Theme on Chemical Engineering and
Chemical Process Technology deals, in five volumes and covers several topics such as: Fundamentals of Chemical
Engineering; Unit Operations – Fluids; Unit Operations – Solids; Chemical Reaction Engineering; Process Development,
Modeling, Optimization and Control; Process Management; The Future of Chemical Engineering; Chemical Engineering
Education; Main Products, which are then expanded into multiple subtopics, each as a chapter. These five volumes are
aimed at the following five major target audiences: University and College students Educators, Professional practitioners,
Research personnel and Policy analysts, managers, and decision makers and NGOs.
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. 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 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.
Coulson and Richardson’s Chemical Engineering: Volume 3A: Chemical and Biochemical Reactors and Reaction
Engineering, Fourth Edition, covers reactor design, flow modelling, gas-liquid and gas-solid reactions and reactors.
Captures content converted from textbooks into fully revised reference material Includes content ranging from
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foundational through technical Features emerging applications, numerical methods and computational tools
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 kinetics-including 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
Reaction Engineering clearly and concisely covers the concepts and models of reaction engineering and then applies
them to real-world reactor design. The book emphasizes that the foundation of reaction engineering requires the use of
kinetics and transport knowledge to explain and analyze reactor behaviors. The authors use readily understandable
language to cover the subject, leaving readers with a comprehensive guide on how to understand, analyze, and make
decisions related to improving chemical reactions and chemical reactor design. Worked examples, and over 20 exercises
at the end of each chapter, provide opportunities for readers to practice solving problems related to the content covered
in the book. Seamlessly integrates chemical kinetics, reaction engineering, and reactor analysis to provide the foundation
for optimizing reactions and reactor design Compares and contrasts three types of ideal reactors, then applies reaction
engineering principles to real reactor design Covers advanced topics, like microreactors, reactive distillation, membrane
reactors, and fuel cells, providing the reader with a broader appreciation of the applications of reaction engineering
principles and methods
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, fluidphase 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.
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: 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
Today’s Definitive, Undergraduate-Level Introduction to Chemical Reaction Engineering Problem-Solving For 30 years, H. Scott Fogler’s
Elements of Chemical Reaction Engineering has been the #1 selling text for courses in chemical reaction engineering worldwide. Now, in
Essentials of Chemical Reaction Engineering, Second Edition, Fogler has distilled this classic into a modern, introductory-level guide
specifically for undergraduates. This is the ideal resource for today’s students: learners who demand instantaneous access to information
and want to enjoy learning as they deepen their critical thinking and creative problem-solving skills. Fogler successfully integrates text,
visuals, and computer simulations, and links theory to practice through many relevant examples. This updated second edition covers mole
balances, conversion and reactor sizing, rate laws and stoichiometry, isothermal reactor design, rate data collection/analysis, multiple
reactions, reaction mechanisms, pathways, bioreactions and bioreactors, catalysis, catalytic reactors, nonisothermal reactor designs, and
more. Its multiple improvements include a new discussion of activation energy, molecular simulation, and stochastic modeling, and a
significantly revamped chapter on heat effects in chemical reactors. To promote the transfer of key skills to real-life settings, Fogler presents
three styles of problems: Straightforward problems that reinforce the principles of chemical reaction engineering Living Example Problems
(LEPs) that allow students to rapidly explore the issues and look for optimal solutions Open-ended problems that encourage students to use
inquiry-based learning to practice creative problem-solving skills About the Web Site (umich.edu/~elements/5e/index.html) The companion
Web site offers extensive enrichment opportunities and additional content, including Complete PowerPoint slides for lecture notes for
chemical reaction engineering classes Links to additional software, including Polymath, MATLAB, Wolfram Mathematica, AspenTech, and
COMSOL Multiphysics Interactive learning resources linked to each chapter, including Learning Objectives, Summary Notes, Web Modules,
Interactive Computer Games, Computer Simulations and Experiments, Solved Problems, FAQs, and links to LearnChemE Living Example
Problems that provide more than 75 interactive simulations, allowing students to explore the examples and ask “what-if ” questions
Professional Reference Shelf, containing advanced content on reactors, weighted least squares, experimental planning, laboratory reactors,
pharmacokinetics, wire gauze reactors, trickle bed reactors, fluidized bed reactors, CVD boat reactors, detailed explanations of key
derivations, and more Problem-solving strategies and insights on creative and critical thinking Register your product at informit.com/register
for convenient access to downloads, updates, and/or corrections as they become available.
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The Clear, Well-Organized Introduction to Thermodynamics Theory and Calculations for All Chemical Engineering Undergraduate Students
This text is 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 • Reaction equilibrium with applications to single and multiphase
reactions
A comprehensive introduction to chemical reactor engineering from an industrial perspective In Fundamentals of Chemical Reactor
Engineering: A Multi-Scale Approach, a distinguished team of academics delivers a thorough introduction to foundational concepts in
chemical reactor engineering. It offers readers the tools they need to develop a firm grasp of the kinetics and thermodynamics of reactions,
hydrodynamics, transport processes, and heat and mass transfer resistances in a chemical reactor. This textbook describes the interaction of
reacting molecules on the molecular scale and uses real-world examples to illustrate the principles of chemical reactor analysis and
heterogeneous catalysis at every scale. It includes a strong focus on new approaches to process intensification, the modeling of
multifunctional reactors, structured reactor types, and the importance of hydrodynamics and transport processes in a chemical reactor. With
end-of-chapter problem sets and multiple open-ended case studies to promote critical thinking, this book also offers supplementary online
materials and an included instructor’s manual. Readers will also find: A thorough introduction to the rate concept and species conservation
equations in reactors, including chemical and flow reactors and the stoichiometric relations between reacting species A comprehensive
exploration of reversible reactions and chemical equilibrium, including the thermodynamics of chemical reactions and different forms of the
equilibrium constant Practical discussions of chemical kinetics and analysis of batch reactors, including batch reactor data analysis In-depth
examinations of ideal flow reactors, CSTR, and plug flow reactor models Ideal for undergraduate and graduate chemical engineering students
studying chemical reactor engineering, chemical engineering kinetics, heterogeneous catalysis, and reactor design, Fundamentals of
Chemical Reactor Engineering is also an indispensable resource for professionals and students in food, environmental, and materials
engineering.
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.
Selecting the best type of reactor for any particular chemical reaction, taking into consideration safety, hazard analysis, scale-up, and many
other factors is essential to any industrial problem. An understanding of chemical reaction kinetics and the design of chemical reactors is key
to the success of the of the chemist and the chemical engineer in such an endeavor. This valuable reference volume conveys a basic
understanding of chemical reactor design methodologies, incorporating control, hazard analysis, and other topics not covered in similar texts.
In addition to covering fluid mixing, the treatment of wastewater, and chemical reactor modeling, the author includes sections on safety in
chemical reaction and scale-up, two topics that are often neglected or overlooked. As a real-world introduction to the modeling of chemical
kinetics and reactor design, the author includes a case study on ammonia synthesis that is integrated throughout the text. The text also
features an accompanying CD, which contains computer programs developed to solve modeling problems using numerical methods.
Students, chemists, technologists, and chemical engineers will all benefit from this comprehensive volume. Shows readers how to select the
best reactor design, hazard analysis, and safety in design methodology Features computer programs developed to solve modeling problems
using numerical methods
Focused on the undergraduate audience, Chemical Reaction Engineering provides students with complete coverage of the fundamentals,
including in-depth 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.
"The fourth edition of Elements of Chemical Reaction Engineering is a completely revised version of the 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 organized, it integrates text, visuals, and computer
simulations to help readers solve even the most challenging problems through reasoning, rather than by memorizing equations."--BOOK
JACKET.

Micro process engineering is approaching both academia and industry. With the provision of micro devices, systems and whole
plants by commercial suppliers, one main barrier for using these units has been eliminated. This book focuses on processes and
their plants rather than on devices: what is 'before', 'behind' and 'around' micro device fabrication - and gives a comprehensive and
detailed overview on the micro-reactor plants and three topic-class applications which are mixing, fuel processing, and catalyst
screening. Thus, the book reflects the current level of development from 'micro-reactor design' to 'micro-reactor process design'.
Fundamentals of Chemical Reaction EngineeringCourier Corporation
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.
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 Beyond the Fundamentals. Part I:
Fundamentals Revisited reviews the salient features of an undergraduate course, introducing concepts essential to reactor design,
such as mixing, unsteady-state operations, multiple steady states, and complex reactions. Part II: Building on Fundamentals is
devoted to "skill building," particularly in the area of catalysis and catalytic reactions. It covers chemical thermodynamics,
emphasizing the thermodynamics of adsorption and complex reactions; the fundamentals of chemical kinetics, with special
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emphasis on microkinetic analysis; and heat and mass transfer effects in catalysis, including transport between phases, transfer
across interfaces, and effects of external heat and mass transfer. It also contains a chapter that provides readers with tools for
making accurate kinetic measurements and analyzing the data obtained. Part III: Beyond the Fundamentals presents material not
commonly covered in textbooks, addressing aspects of reactors involving more than one phase. It discusses solid catalyzed fluidphase reactions in fixed-bed and fluidized-bed reactors, gas–solid noncatalytic reactions, reactions involving at least one liquid
phase (gas–liquid and liquid–liquid), and multiphase reactions. This section also describes membrane-assisted reactor
engineering, combo reactors, homogeneous catalysis, and phase-transfer catalysis. The final chapter provides a perspective on
future trends in reaction engineering.
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.
This book illustrates how models of chemical reactors are built up in a systematic manner, step by step. The authors also outline
how the numerical solution algorithms for reactor models are selected, as well as how computer codes are written for numerical
performance, with a focus on MATLAB and Fortran. Examples solved in MATLAB and simulations performed in Fortran are
included for demonstration purposes.
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