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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. Selfpractice exercises are included at the end of each chapter.
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
Polymers are an example of “products-by-process”, where the final product properties
are mostly determined during manufacture, in the reactor. An understanding of
processes occurring in the polymerization reactor is therefore crucial to achieving
efficient, consistent, safe and environmentally friendly production of polymeric
materials. Polymer Reaction Engineering provides the link between the fundamentals of
polymerization kinetics and polymer microstructure achieved in the reactor. Organized
according to the type of polymerization, each chapter starts with a description of the
main polymers produced by the particular method, their key microstructural features
and their applications Polymerization kinetics and its effect on reactor configuration,
mass and energy balances and scale-up are covered in detail. The text is illustrated
with examples emphasizing general concepts, principles and methodology. Written as
an authoritative guide for chemists and chemical engineers in industry and academe,
Polymer Reaction Engineering will also be a key reference source for advanced
courses in polymer chemistry and technology.
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
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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.
The publication of the third edition of "Chemical Engineering Volume" marks the completion of
the re-orientation of the basic material contained in the first three volumes of the series.
Volume 3 is devoted to reaction engineering (both chemical and biochemical), together with
measurement and process control. This text is designed for students, graduate and
postgraduate, of chemical engineering.
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.
Chemistry and chemical technology have been at the heart of the revolutionary developments
of the 20th century. The chemical industry has a long history of combining theory (science) and
practice (engineering) to create new and useful products. Worldwide, the process industry
(which includes chemicals, petrochemicals, petroleum refining, and pharmaceuticals) is a
huge, complex, and interconnected global business with an annual production value exceeding
4 trillion dollars. Although in industry special focus is in heterogeneous catalysis,
homogeneous, enzymatic, photochemical and electrochemical catalysis should not be
overlooked; as the major aim is to produce certain chemicals in the best possible way, applying
those types of catalysis, which suit a particular process in the most optimal way. Catalysis
according to the very definition of it deals with enhancement of reaction rates, that is, with
catalytic kinetics. This book unifies the main sub disciplines forming the cornerstone of catalytic
kinetics. * Provides a broad overview catalytic kinetics * Bridges the gaps that exist between
hetero-, homo- and bio-catalysis * Written by internationally renowned experts in this field
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
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engineering as well as chemical reactor engineering. Each chapter contains numerous workedout problems and real-world vignettes involving commercial applications, a feature widely
praised by reviewers and teachers. 2003 edition.

Introduction to Chemical Reactor Analysis, Second Edition introduces the basic
concepts of chemical reactor analysis and design, an important foundation for
understanding chemical reactors, which play a central role in most industrial
chemical plants. The scope of the second edition has been significantly
enhanced and the content reorganized for improved pedagogical value,
containing sufficient material to be used as a text for an undergraduate level twoterm course. This edition also contains five new chapters on catalytic reaction
engineering. Written so that newcomers to the field can easily progress through
the topics, this text provides sufficient knowledge for readers to perform most of
the common reaction engineering calculations required for a typical practicing
engineer. The authors introduce kinetics, reactor types, and commonly used
terms in the first chapter. Subsequent chapters cover a review of chemical
engineering thermodynamics, mole balances in ideal reactors for three common
reactor types, energy balances in ideal reactors, and chemical reaction kinetics.
The text also presents an introduction to nonideal reactors, and explores kinetics
and reactors in catalytic systems. The book assumes that readers have some
knowledge of thermodynamics, numerical methods, heat transfer, and fluid flow.
The authors include an appendix for numerical methods, which are essential to
solving most realistic problems in chemical reaction engineering. They also
provide numerous worked examples and additional problems in each chapter.
Given the significant number of chemical engineers involved in chemical process
plant operation at some point in their careers, this book offers essential training
for interpreting chemical reactor performance and improving reactor operation.
What’s New in This Edition: Five new chapters on catalytic reaction engineering,
including various catalytic reactions and kinetics, transport processes, and
experimental methods Expanded coverage of adsorption Additional worked
problems Reorganized material
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 emphasis on microkinetic analysis; and heat and
mass transfer effects in catalysis, including transport between phases, transfer
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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
fluid-phase 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.
This book is meant for diploma students of chemical engineering and petroleum
engineering both for their academic programmes as well as for competitive
examination. This book Contains 18 chapters covering the entire syllabus of
diploma course in chemical engineering and petrochemical engineering. This
book in its present form has been designed to serve as an encyclopedia of
chemical engineering so as to be ready reckoner apart from being useful for all
types of written tests and interviews faced by chemical engineering and
petrochemical engineering diploma students of the country. Since branch related
subjects of petrochemical engineering are same as that of chemical engineering
diploma students, so this book will be equally useful for diploma in petrochemical
engineering students.
Chemical Reaction Engineering IINirali PrakashanChemical Reaction
EngineeringEssentials, Exercises and ExamplesCRC Press
This edition of 'Micro Process Engineering' was originally published in the successful
series 'Advanced Micro & Nanosystems'. Authors from leading industrial players and
research institutions present a concise and didactical introduction to Micro Process
Engineering, the combination of microtechnology and process engineering into a most
promising and powerful tool for revolutionizing chemical processes and industrial mass
production of bulk materials, fine chemicals, pharmaceuticals and many other products.
The book takes the readers from the fundamentals of engineering methods, transport
processes, and fluid dynamics to device conception, simulation and modelling, control
interfaces and issues of modularity and compatibility. Fabrication strategies and
techniques are examined next, focused on the fabrication of suitable microcomponents
from various materials such as metals, polymers, silicon, ceramics and glass. The book
concludes with actual applications and operational aspects of micro process systems,
giving broad coverage to industrial efforts in America, Europe and Asia as well as
laboratory equipment and education.
"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
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by memorizing equations."--BOOK JACKET.
This graduate textbook, written by a former lecturer, addresses industrial chemical
reaction topics, focusing on the commercial-scale exploitation of chemical reactions. It
introduces students to the concepts behind the successful design and operation of
chemical reactors, with an emphasis on qualitative arguments, simple design methods,
graphical procedures, and frequent comparison of capabilities of the major reactor
types. It starts by discussing simple ideas before moving on to more advanced
concepts with the support of numerous case studies. Many simple and advanced
exercises are present in each chapter and the detailed MATLAB code for their solution
is available to the reader as supplementary material on Springer website. It is written for
MSc chemical engineering students and novice researchers working in industrial
laboratories.
Designed to give chemical engineers background for managing chemical reactions, this
text examines the behavior of chemical reactions and reactors; conservation equations
for reactors; heterogeneous reactions; fluid-fluid and fluid-solid reaction systems;
heterogeneous catalysis and catalytic kinetics; diffusion and heterogeneous catalysis;
and analyses and design of heterogeneous reactors. 1976 edition.
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 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.
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
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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.
This book presents an authoritative progress report that will remain germane to the topic and
prove to be a substantial inspiration to further progress. It is valuable to academic and
industrial practitioners of the art and science of chemical reaction and reactor engineering.
Your personal Ullmann's: Chemical and physical characteristics, production processes and
production figures, main applications, toxicology and safety information are all to be found here
in one single resource - bringing the vast knowledge of the Ullmann's Encyclopedia to the
desks of industrial chemists and chemical engineers. The ULLMANN’S perspective on
polymers and plastics brings reliable information on more than 1500 compounds and products
straight to your desktop Carefully selected “best of” compilation of 61 topical articles from the
Encyclopedia of Industrial Chemistry on economically important polymers provide a wealth of
chemical, physical and economic data on more than 1000 different polymers and hundreds of
modifications Contains a wealth of information on the production and use of all industrially
relevant polymers and plastics, including organic and inorganic polymers, fibers, foams and
resins Extensively updated: more than 30% of the content has been added or updated since
the launch of the 7th edition of the Ullmann’s encyclopedia in 2011 and is now available in
print for the first time 4 Volumes
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