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This new edition of The Expanding World
of  Chemical  Engineering  provides  an
overview  of  recent  and  future  develop-
ments in chemical engineering and future
aspects in chemical engineering. The book
is written by leading researchers in various
fields of expertise and covers most impor-
tant topics in chemical  engineering.  The
topics covered include; computer applica-
tion,  material  design,  supercritical  fluid
technology, colloid and powder technolo-
gy, new equipment, bio and medical tech-
nology  and  environmental  preservation
and remediation. This is a valuable book
for students at all levels as well as for prac-
titioners in chemical  engineering and in-
dustry.
Chemical Reactor Design and Operation K.
R. Westerterp, W. P. M. van Swaaij and A.
A. C. M. Beenackers Chemical Reaction En-
gineering Laboratories, Twente University
of Technology, Enschede, The Netherlands
This is a comprehensive handbook on the
design and operation of chemical reactors
which are vital elements in every manufac-
turing process. The book offers an introduc-
tion to the modern literature and covers in
depth the relevant theory of chemical reac-
tors. The theory is illustrated by numerous
worked examples typical to chemical reac-
tion engineering practice in research, de-
velopment, design and operation. The ex-
amples range from fine chemicals to large
scale  production  and  from  water  purifica-
tion to metallurgical processes, commenc-
ing with simple homogenous model reac-
tors 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  au-
thors.  Much  effort  is  dedicated  to  the  be-
haviour of reactors in practice and to the
capacity, yield and selectivity of the reac-
tor.  The book is thoroughly indexed and
cross-referenced. This edition will be partic-
ularly useful to undergraduate and gradu-

ate students studying chemical  reactors.
Contents Fundamentals of chemical reac-
tor calculations Model reactors: single reac-
tions, isothermal single phase reactor cal-
culations  Model  reactors:  multiple  reac-
tions,  isothermal  single  phase  reactors
Residence time distribution and mixing in
continuous  flow  reactors  Influence  of  mi-
cromixing on chemical reactions The role
of the heat effect in model reactors Multi-
-phase  reactors,  single  reactions  Multi-
-phase  reactors,  multiple  reactions  Heat
effects  in  multi-phase  reactors  The  au-
thors:  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 joint-
ly  responsible  for  the  research  work  in
chemical reaction engineering and process
development at Twente University. Sever-
al new reactor types and new processes
have been developed at their institute and
present research interests include gasifica-
tion,  fluidization  and  gas--liquid  reactors,
three-phase reactors, high-pressure tech-
nology in chemical  reaction engineering,
thermal behaviour of heterogeneous reac-
tors and computer design and economic
evaluation of reaction units and chemical
plants.
Chemical  Engineering  Computation  with
MATLAB®, Second Edition continues to pre-
sent basic to advanced levels of problem--
solving techniques using MATLAB as the
computation environment. The Second Edi-
tion  provides  even  more  examples  and
problems extracted from core chemical en-
gineering subject areas and all code is up-
dated to MATLAB version 2020. It also in-
cludes a new chapter on computational in-
telligence and: Offers exercises and exten-
sive problem-solving instruction and solu-
tions for various problems Features solu-
tions developed using fundamental princi-
ples  to  construct  mathematical  models
and an equation-oriented approach to gen-
erate numerical results Delivers a wealth

of examples to demonstrate the implemen-
tation of various problem-solving approach-
es and methodologies for problem formula-
tion, problem solving, analysis, and presen-
tation, as well as visualization and docu-
mentation of results Includes an appendix
offering  an  introduction  to  MATLAB  for
readers  unfamiliar  with  the  program,
which will  allow them to write their own
MATLAB programs and follow the exam-
ples  in  the  book  Provides  aid  with  ad-
vanced problems that are often encoun-
tered in graduate research and industrial
operations, such as nonlinear regression,
parameter  estimation  in  differential  sys-
tems, two-point boundary value problems
and partial differential equations and opti-
mization  This  essential  textbook  readies
engineering  students,  researchers,  and
professionals to be proficient in the use of
MATLAB to solve sophisticated real-world
problems  within  the  interdisciplinary  field
of chemical engineering. The text features
a  solutions  manual,  lecture  slides,  and
MATLAB program files._
Chemical Reactor Modeling closes the gap
between  Chemical  Reaction  Engineering
and Fluid Mechanics. The second edition
consists of two volumes: Volume 1: Funda-
mentals. Volume 2: Chemical Engineering
Applications In volume 1 most of the funda-
mental theory is presented. A few numeri-
cal model simulation application examples
are given to elucidate the link between the-
ory  and  applications.  In  volume  2  the
chemical  reactor  equipment  to  be  mod-
eled  are  described.  Several  engineering
models  are  introduced and discussed.  A
survey of  the frequently  used numerical
methods, algorithms and schemes is pro-
vided. A few practical engineering applica-
tions of the modeling tools are presented
and discussed. The working principles of
several  experimental  techniques  em-
ployed in order to get data for model vali-
dation  are  outlined.  The  monograph  is
based on lectures regularly taught in the
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fourth and fifth  years  graduate courses in
transport phenomena and chemical reac-
tor  modeling  and  in  a  post  graduate
course in modern reactor modeling at the
Norwegian University of Science and Tech-
nology, Department of Chemical Engineer-
ing, 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 reac-
tive  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 ar-
eas of chemical reactor engineering. This
book contains a survey of the modern liter-
ature in the field of chemical reactor mod-
eling.
Appropriate for a one-semester undergrad-
uate  or  first-year  graduate  course,  this
text introduces the quantitative treatment
of chemical reaction engineering. It covers
both homogeneous and heterogeneous re-
acting systems and examines chemical re-
action engineering as well as chemical re-
actor engineering. Each chapter contains
numerous worked-out problems and real--
world vignettes involving commercial appli-
cations, a feature widely praised by review-
ers and teachers. 2003 edition.
This  volume  contains  peer-reviewed
manuscripts  describing  the  scientific  and
technological  advances presented at  the
8th  Natural  gas  Conversion  Symposium
held in Natal-Brazil, May 27-31, 2007. This
symposium continues the tradition of ex-
cellence  and  the  status  as  the  premier
technical meeting in this area established
by  previous  meetings.  The  manuscripts
have been divided into eight different top-
ics, Industrial Processes, Economics, Tech-
nology Demonstration and Commercial Ac-
tivities;,  Production  of  Hydrogen  from
Methane,  Methanol,  and  Other  Sources;
Production  of  Synthesis;  Fischer-Tropsch
Synthesis of Hydrocarbons; From Synthe-
sis Gas to; Catalytic Combustion; From Nat-
ural  Gas  to  Chemicals;  Light  Hydrocar-
bons; and Production and Conversion. Th-
ese are the most interesting subjects in
the utilization of natural gas with recent
scientific innovation and technological  ad-
vances. The book is of interest to all stu-
dents and researchers active in utilization
of natural gas. * Research comes from the
most  important  industries  and  research
centres in the field * Features new studies
from all around the world * Important for
consulting and updating research and de-
velopment data
The book presents in a clear and concise
manner the fundamentals of chemical reac-

tion engineering. The structure of the book
allows the student to solve reaction engi-
neering  problems  through  reasoning
rather than through memorization and re-
call  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 re-
action engineering principles can be ap-
plied (i.e., cobra bites, medications, ecolog-
ical engineering)
Learn  Chemical  Reaction  Engineering
through Reasoning, Not Memorization Es-
sentials of Chemical Reaction Engineering
is a complete yet concise, modern intro-
duction to chemical reaction engineering
for undergraduate students. While the clas-
sic  Elements of  Chemical  Reaction Engi-
neering, Fourth Edition, is still available, H.
Scott Fogler distilled that larger text into
this volume of essential topics for under-
graduate students. Fogler’s unique way of
presenting  the  material  helps  students
gain a deep, intuitive understanding of the
field’s  essentials  through  reasoning,  not
memorization. He especially focuses on im-
portant  new  energy  and  safety  issues,
ranging from solar and biomass applica-
tions to the avoidance of  runaway reac-
tions.  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 situations.
Coverage includes Crucial safety topics, in-
cluding  ammonium  nitrate  CSTR  explo-
sions,  nitroaniline  and  T2  Laboratories
batch reactor runaways, and SAChE/CCPS
resources Greater emphasis on safety: fol-
lowing the recommendations of the Chemi-
cal Safety Board (CSB) 2 case studies from
plant  explosions  and  two  homework
problems which discuss another explosion.
Solar energy conversions: chemical, ther-
mal, and catalytic water spilling Algae pro-
duction for biomass Mole balances: batch,
continuous-flow,  and  industrial  reactors
Conversion and reactor sizing: design equ-
ations, reactors in series, and more Rate
laws and stoichiometry Isothermal reactor
design:  conversion  and  molar  flow  rates
Collection and analysis of rate data Multi-
ple reactions: parallel, series, and complex
reactions; membrane reactors; and more
Reaction mechanisms, pathways, bioreac-
tions, and bioreactors Catalysis and cata-
lytic  reactors  Nonisothermal  reactor  de-
sign: steady-state energy balance and adi-
abatic PFR applications Steady-state noni-
sothermal  reactor  design:  flow  reactors
with  heat  exchange

Learn  Chemical  Reaction  Engineering
through Reasoning, Not Memorization Es-
sentials 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 Chemi-
cal  Reaction Engineering,  Fourth Edition,
in this volume H. Scott Fogler added new
material and distilled the essentials for un-
dergraduate 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 es-
pecially 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 stu-
dents discover how reactors behave in di-
verse  situations-including  many  realistic,
interactive simulations on DVD-ROM. New
Coverage  Includes  Greater  emphasis  on
safety: following the recommendations of
the Chemical Safety Board (CSB), discus-
sion of crucial safety topics, including am-
monium  nitrate  CSTR  explosions,  case
studies of the nitroaniline explosion, and
the T2 Laboratories batch reactor runaway
Solar energy conversions: chemical, ther-
mal, and catalytic water spilling Algae pro-
duction  for  biomass  Steady-state  noni-
sothermal  reactor  design:  flow  reactors
with heat exchange Unsteady-state noni-
sothermal reactor design with case studies
of reactor explosions About the DVD-ROM
The  DVD contains  six  additional,  gradu-
ate-level chapters covering catalyst decay,
external  diffusion  effects  on  heteroge-
neous reactions, diffusion and reaction, dis-
tribution of residence times for reactors,
models for non-ideal reactors, and radial
and axial temperature variations in tubular
reactions.  Extensive  additional  DVD  re-
sources include Summary notes, Web mod-
ules, additional examples, derivations, au-
dio commentary, and self-tests Interactive
computer games that review and apply im-
portant chapter concepts Innovative "Liv-
ing  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 op-
erate A 15-day trial of Polymath(tm) is in-
cluded, along with a link to the Fogler Poly-
math site A complete, new AspenTech tuto-
rial, and four complete example problems
Visual Encyclopedia of Equipment, Reactor
Lab,  and other intuitive tools  More than
500 PowerPoint slides of lecture notes Ad-
ditional updates, applications, and informa-
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t i o n  a r e  a v a i l a b l e  a t
w w w . u m i c h . e d u / ~ e s s e n  a n d
www.essentialsofcre.com.
The role of the chemical reactor is crucial
for the industrial conversion of raw mate-
rials into products and numerous factors
must be considered when selecting an ap-
propriate  and  efficient  chemical  reactor.
Chemical Reaction Engineering and Reac-
tor  Technology  defines  the  qualitative  as-
pects that affect the selection of an indus-
trial chemical reactor and couples various
reactor models to case-specific kinetic ex-
pressions 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  Homoge-
neous  and heterogeneous  reactors  Resi-
dence  time  distributions  and  non-ideal
flow conditions  in  industrial  reactors  Solu-
tions of algebraic and ordinary differential
equation  systems  Gas-  and  liquid-phase
diffusion  coefficients  and  gas-film  coeffi-
cients Correlations for gas-liquid systems
Solubilities of gases in liquids Guidelines
for laboratory reactors and the estimation
of kinetic parameters The authors pay spe-
cial  attention  to  the  exact  formulations
and derivations of mass energy balances
and their numerical solutions. Richly illus-
trated and containing exercises and solu-
tions  covering  a  number  of  processes,
from oil refining to the development of spe-
cialty and fine chemicals, the text provides
a clear understanding of chemical reactor
analysis and design.
An  innovative  approach  that  helps  stu-
dents move from the classroom to profes-
sional  practice  This  text  offers  a  compre-
hensive,  unified  methodology  to  analyze
and design chemical reactors, using a reac-
tion-based design formulation rather than
the common species-based design formula-
tion. The book's acclaimed approach ad-
dresses the weaknesses of current pedago-
gy by giving readers the knowledge and
tools needed to address the technical chal-
lenges they will face in practice. Principles
of Chemical Reactor Analysis and Design
prepares readers to design and operate re-
al chemical reactors and to troubleshoot
any  technical  problems  that  may  arise.
The text's  unified methodology is  applica-
ble to both single and multiple chemical re-
actions,  to  all  reactor  configurations,  and
to all forms of rate expression. This text al-
so  .  .  .  Describes  reactor  operations  in
terms of dimensionless design equations,
generating  dimensionless  operating
curves that depict the progress of individu-
al chemical reactions, the composition of
species,  and the temperature.  Combines
all parameters that affect heat transfer in-

to a single dimensionless number that can
be estimated a priori. Accounts for all vari-
ations in the heat capacity of the reacting
fluid.  Develops  a  complete  framework  for
economic-based optimization of reactor op-
erations.  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 undergradu-
ate chemical engineering students will find
that this text's unified approach better pre-
pares  them for  professional  practice  by
teaching them the actual skills needed to
design and analyze chemical reactors.
This text combines a description of the ori-
gin and use of fundamental chemical kinet-
ics through an assessment of realistic reac-
tor problems with an expanded discussion
of kinetics and its relation to chemical ther-
modynamics. It provides exercises, open-
ended situations drawing on creative think-
ing, and worked-out examples. A solutions
manual is also available to instructors.
Chemical Engineering Design, Second Edi-
tion, deals with the application of chemical
engineering  principles  to  the  design  of
chemical  processes  and  equipment.  Re-
vised  throughout,  this  edition  has  been
specifically developed for the U.S. market.
It provides the latest US codes and stan-
dards, including API, ASME and ISA design
codes and ANSI standards. It contains new
discussions  of  conceptual  plant  design,
flowsheet  development,  and  revamp  de-
sign; extended coverage of capital cost es-
timation, process costing, and economics;
and new chapters on equipment selection,
reactor  design,  and  solids  handling  pro-
cesses. A rigorous pedagogy assists learn-
ing, with detailed worked examples, end of
chapter  exercises,  plus  supporting  data,
and Excel  spreadsheet  calculations,  plus
over 150 Patent References for download-
ing from the companion website.  Exten-
sive instructor  resources,  including 1170
lecture slides and a fully worked solutions
manual are available to adopting instruc-
tors. This text is designed for chemical and
biochemical  engineering students (senior
undergraduate year, plus appropriate for
capstone design courses where taken, plus
graduates) and lecturers/tutors,  and pro-
fessionals  in  industry  (chemical  process,
biochemical, pharmaceutical,  petrochemi-
cal sectors). New to this edition: Revised
organization  into  Part  I:  Process  Design,
and  Part  II:  Plant  Design.  The  broad
themes  of  Part  I  are  flowsheet  develop-
ment, economic analysis, safety and envi-
ronmental impact and optimization. Part II
contains  chapters  on  equipment  design
and selection that can be used as supple-
ments to a lecture course or as essential

references for students or practicing engi-
neers working on design projects. New dis-
cussion  of  conceptual  plant  design,  flow-
sheet development and revamp design Sig-
nificantly  increased  coverage  of  capital
cost estimation, process costing and eco-
nomics New chapters on equipment selec-
tion,  reactor  design  and  solids  handling
processes New sections on fermentation,
adsorption,  membrane  separations,  ion
exchange and chromatography Increased
coverage of batch processing, food, phar-
maceutical  and  biological  processes  All
equipment chapters in Part II revised and
updated with current information Updated
throughout for latest US codes and stan-
dards, including API, ASME and ISA design
codes  and  ANSI  standards  Additional
worked examples and homework problems
The most complete and up to date cover-
age of  equipment selection 108 realistic
commercial  design projects from diverse
industries  A  rigorous  pedagogy  assists
learning, with detailed worked examples,
end of chapter exercises, plus supporting
data  and  Excel  spreadsheet  calculations
plus over 150 Patent References, for down-
loading from the companion website Exten-
sive  instructor  resources:  1170  lecture
slides plus fully worked solutions manual
available to adopting instructors
Today’s Definitive, Undergraduate-Level In-
troduction to Chemical Reaction Engineer-
ing Problem-Solving For 30 years, H. Scott
Fogler’s Elements of Chemical Reaction En-
gineering has been the #1 selling text for
courses in chemical reaction engineering
worldwide. Now, in Essentials of Chemical
Reaction Engineering, Second Edition, Fo-
gler has distilled this classic into a mod-
ern,  introductory-level  guide  specifically
for  undergraduates.  This is  the ideal  re-
source for today’s students: learners who
demand instantaneous access to informa-
tion and want to enjoy learning as they
deepen their critical thinking and creative
problem-solving skills. Fogler successfully
integrates text, visuals, and computer sim-
ulations,  and  links  theory  to  practice
through many relevant examples. This up-
dated  second  edition  covers  mole  bal-
ances, conversion and reactor sizing, rate
laws and stoichiometry, isothermal reactor
design, rate data collection/analysis, multi-
ple reactions, reaction mechanisms, path-
ways, bioreactions and bioreactors, cataly-
sis, catalytic reactors, nonisothermal reac-
tor  designs,  and  more.  Its  multiple  im-
provements include a new discussion of ac-
tivation energy, molecular simulation, and
stochastic modeling, and a significantly re-
vamped chapter on heat effects in chemi-
cal  reactors.  To promote the transfer  of
key skills to real-life settings, Fogler pre-
sents three styles of problems: Straightfor-
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ward problems that  reinforce the princi-
ples of chemical reaction engineering Liv-
ing  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  en-
richment opportunities and additional con-
tent, including Complete PowerPoint slides
for lecture notes for chemical reaction en-
gineering classes Links to additional soft-
ware,  including  Polymath,  MATLAB,  Wol-
fram Mathematica, AspenTech, and COM-
SOL Multiphysics  Interactive  learning  re-
sources 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 simula-
tions, allowing students to explore the ex-
amples and ask “what-if ” questions Profes-
sional  Reference  Shelf,  containing  ad-
vanced  content  on  reactors,  weighted
least squares, experimental planning, labo-
ratory  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/reg-
ister for convenient access to downloads,
updates,  and/or  corrections  as  they  be-
come available.
The Engineering of Chemical Reactions fo-
cuses explicitly on developing the skills ne-
cessary to design a chemical reactor for
any application, including chemical produc-
tion,  materials  processing,  and  environ-
mental modeling.
This  second,  extended and updated edi-
tion 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 reac-
tion complexity with theoretical and metho-
dological  concepts  illustrated  throughout
by numerous examples taken from hetero-
geneous catalysis combustion and enzyme
processes.  Of  great  interest  to graduate
students in both chemistry and chemical
engineering.
The third edition of Engineering Flow and
Heat Exchange is the most practical text-
book available on the design of heat trans-
fer and equipment. This book is an excel-
lent introduction to real-world applications
for advanced undergraduates and an indis-

pensable reference for professionals. The
book includes comprehensive chapters on
the  different  types  and  classifications  of
fluids,  how to analyze fluids,  and where a
particular  fluid  fits  into  a  broader  picture.
This book includes various a wide variety
of problems and solutions – some whimsi-
cal and others directly from industrial appli-
cations.  Numerous practical  examples of
heat transfer Different from other introduc-
tory books on fluids Clearly written, simple
to understand, written for students to ab-
sorb material quickly Discusses non-Newto-
nian  as  well  as  Newtonian  fluids  Covers
the entire field concisely Solutions manual
with worked examples and solutions pro-
vided
Filling  a  longstanding  gap  for  graduate
courses in the field, Chemical Reaction En-
gineering: Beyond the Fundamentals cov-
ers basic concepts as well as complexities
of  chemical  reaction engineering,  includ-
ing  novel  techniques  for  process  intensifi-
cation.  The  book  is  divided  into  three
parts: Fundamentals Revisited, Building on
Fundamentals, and Beyon
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 trans-
fer,  pore  diffusion,  chemical  reaction,  and
adsorption/desorption. This completely re-
vised new edition builds on the classic orig-
inal  edition  through  the  introduction  of
cutting-edge  new  theories  and  applica-
tions, including the formulation and appli-
cation of a new and convenient law that
governs  fluid-solid  reaction  kinetics.  This
book will be of primary interest to practic-
ing  engineers  engaged  in  process  re-
search,  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 fu-
els,  coal  gasification,  and  the  incineration
of solid refuse. Features 50% new and re-
vised content, arming researchers with the
latest  developments  in  the  field  Details  a
new  unified  approach  to  modeling  the
rates  of  fluid-solid  reaction  systems  Au-
thored by one of the world’s foremost ex-
perts on fluid-solid reactions and their ap-
plications in the field
Chemical  Kinetics  bridges  the  gap  be-
tween beginner and specialist with a path
that leads the reader from the phenomeno-
logical approach to the rates of chemical
reactions to the state-of-the-art calculation
of the rate constants of the most prevalent
reactions: atom transfers, catalysis, proton
transfers,  substitution  reactions,  energy

transfers and electron transfers. For the be-
ginner  provides  the basics:  the simplest
concepts,  the  fundamental  experiments,
and the underlying theories. For the spe-
cialist  shows where sophisticated experi-
mental and theoretical methods combine
to  offer  a  panorama  of  time-dependent
molecular phenomena connected by a new
rational.  Chemical  Kinetics  goes  far  be-
yond the qualitative description: with the
guidance of theory, the path becomes a re-
action path that can actually be inspected
and calculated.  But  Chemical  Kinetics  is
more about structure and reactivity than
numbers and calculations. A great empha-
sis  in  the  clarity  of  the  concepts  is
achieved  by  illustrating  all  the  theories
and  mechanisms  with  recent  examples,
some of them described with sufficient de-
tail  and simplicity to be used in general
chemistry and lab courses.  *  Looking at
atoms and molecules, and how molecular
structures change with time. *  Providing
practical examples and detailed theoreti-
cal calculations * Of special interest to In-
dustrial Chemistry and Biochemistry
This revised edition of a best-selling book
continues to provide a basis for the identifi-
cation and evaluation of chemical reaction
hazards for chemists, engineers, plant per-
sonnel, and students. Before undertaking
the  design  of  a  chemical  manufacturing
process it is vital that the chemical reac-
tions involved be fully understood, poten-
tial  hazards  assessed,  and  safety  mea-
sures planned. Chemical Reaction Hazards
aims to  help  the  people  responsible  for
this design and operation to meet the gen-
eral duties of safety. Two major additions
to this revised book are the appendices.
One of these describes 100 incidents, illus-
trating their cause and indicating conse-
quences if  appropriate procedures within
this  guide are not  followed.  The second
provides a practical example of a typical
chemical  reaction  hazard  assessment,
from consideration of the process descrip-
tion, through experimental testing to the
specification of safety measures.
CHEMISTRY FOR ENGINEERING STUDENTS,
connects chemistry to engineering, math,
and physics; includes problems and appli-
cations specific  to  engineering;  and offers
realistic worked problems in every chapter
that speak to your interests as a future en-
gineer.  Packed  with  built-in  study  tools,
this textbook gives you the resources you
need to master the material and succeed
in the course. Important Notice: Media con-
tent referenced within the product descrip-
tion or the product text may not be avail-
able in the ebook version.
The  first  English  edition  of  this  book  was
published in 2014. This book was originally
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intended for undergraduate and graduate
students  and  had  one  major  objective:
teach the basic concepts of kinetics and re-
actor design. The main reason behind the
book is the fact that students frequently
have  great  difficulty  to  explain  the  basic
phenomena that occur in practice. There-
fore,  basic  concepts  with  examples  and
many exercises are presented in each top-
ic, instead of specific projects of the indus-
try. The main objective was to provoke stu-
dents to observe kinetic phenomena and
to think about them. Indeed, reactors can-
not  be  designed  and  operated  without
knowledge of kinetics. Additionally, the em-
pirical nature of kinetic studies is recog-
nized in the present edition of the book.
For this reason, analyses related to how ex-
perimental errors affect kinetic studies are
performed and illustrated with actual data.
Particularly, analytical and numerical solu-
tions are derived to represent the uncer-
tainties of reactant conversions in distinct
scenarios and are used to analyze the qual-
ity of the obtained parameter estimates.
Consequently,  new  topics  that  focus  on
the development of analytical and numeri-
cal procedures for more accurate descrip-
tion of experimental errors in reaction sys-
tems and of estimates of kinetic parame-
ters have been included in this version of
the book. Finally, kinetics requires knowl-
edge that must be complemented and test-
ed in the laboratory. Therefore, practical
examples of reactions performed in bench
and semi-pilot scales are discussed in the
final  chapter.  This edition of  the book has
been  organized  in  two  parts.  In  the  first
part, a thorough discussion regarding reac-
tion kinetics is presented. In the second
part, basic equations are derived and used
to  represent  the  performances  of  batch
and continuous ideal reactors, isothermal
and non-isothermal reaction systems and
homogeneous and heterogeneous reactor
vessels, as illustrated with several exam-
ples and exercises. This textbook will be of
great value to undergraduate and gradu-
ate students  in  chemical  engineering as
well  as  to  graduate students  in  and re-
searchers of kinetics and catalysis.
Chemical Reaction Engineering: Essentials,
Exercises and Examples presents the es-
sentials  of  kinetics,  reactor  design  and
chemical  reaction engineering for under-
graduate 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 ki-
netics is presented
Principles of Chemical Engineering Process-
es:  Material  and  Energy  Balances  intro-
duces the basic principles and calculation
techniques used in the field of chemical en-

gineering, providing a solid understanding
of the fundamentals of the application of
material and energy balances. Packed with
illustrative examples and case studies, this
book: Discusses problems in material and
energy balances related to chemical reac-
tors Explains the concepts of dimensions,
units,  psychrometry,  steam  properties,
and conservation of mass and energy De-
monstrates how MATLAB® and Simulink®
can  be  used  to  solve  complicated
problems of material and energy balances
Shows how to solve steady-state and tran-
sient mass and energy balance problems
involving multiple-unit processes and recy-
cle, bypass, and purge streams Develops
quantitative problem-solving skills, specifi-
cally the ability to think quantitatively (in-
cluding numbers and units), the ability to
translate words into diagrams and mathe-
matical expressions, the ability to use com-
mon sense to interpret vague and ambigu-
ous language in problem statements, and
the ability to make judicious use of approxi-
mations  and  reasonable  assumptions  to
simplify problems This Second Edition has
been updated based upon feedback from
professors and students. It features a new
chapter related to single- and multiphase
systems and contains additional solved ex-
amples and homework problems. Educatio-
nal software, downloadable exercises, and
a solutions manual are available with quali-
fying course adoption.
Step-by-step instructions enable chemical
engineers  to  masterkey  software  pro-
grams and solve complex problems Today,
both students and professionals in chemi-
cal  engineeringmust  solve  increasingly
complex problems dealing with refineries,-
fuel cells, microreactors, and pharmaceuti-
cal plants, to name afew. With this book as
their  guide,  readers  learn  to  solve  the-
seproblems using their computers and Ex-
cel, MATLAB, Aspen Plus, andCOMSOL Mul-
tiphysics.  Moreover,  they  learn  how  to
check theirsolutions and validate their re-
sults  to  make sure they have solvedthe
problems correctly. Now in its Second Edi-
tion, Introduction to ChemicalEngineering
Computing  is  based  on  the  author’s
firsthandteaching  experience.  As  a  result,
the emphasis is on problemsolving. Simple
introductions help readers become conver-
sant witheach program and then tackle a
broad range of problems in chemicalengi-
neering,  including:  Equations  of  state
Chemical reaction equilibria Mass balances
with recycle streams Thermodynamics and
simulation of mass transfer equipment Pro-
cess 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, al-
low readers to gradually buildtheir skills,
whether  they  solve  the  problems  them-
selves or inteams. In addition, the book’s
accompanying website lists thecore princi-
ples learned from each problem, both from
a chemicalengineering and a computation-
al perspective. Covering a broad range of
disciplines  and  problems  withinchemical
engineering, Introduction to Chemical Engi-
neeringComputing  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 any-
chemical engineering problem.
Bioprocess  Engineering  involves  the  de-
sign and development of equipment and
processes for the manufacturing of prod-
ucts such as food, feed, pharmaceuticals,
nutraceuticals,  chemicals,  and  polymers
and paper from biological materials. It also
deals with studying various biotechnologi-
cal  processes.  "Bioprocess  Kinetics  and
Systems Engineering" first of its kind con-
tains systematic and comprehensive con-
tent on bioprocess kinetics, bioprocess sys-
tems, sustainability and reaction engineer-
ing. Dr. Shijie Liu reviews the relevant fun-
damentals  of  chemical  kinetics-including
batch and continuous reactors,  biochem-
istry, microbiology, molecular biology, re-
action  engineering,  and  bioprocess  sys-
tems engineering- introducing key princi-
ples that enable bioprocess engineers to
engage in the analysis, optimization, de-
sign and consistent control over biological
and chemical transformations. The quanti-
tative treatment of bioprocesses is the cen-
tral  theme of  this  book,  while  more ad-
vanced  techniques  and  applications  are
covered with some depth. Many theoreti-
cal  derivations  and  simplifications  are
used to demonstrate how empirical kinetic
models are applicable to complicated bio-
process systems. Contains extensive illus-
trative drawings which make the unders-
tanding  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  con-
cepts to complex metabolic pathways In-
corporates sustainability concepts into the
various bioprocesses
Chemical engineers face the challenge of
learning  the  difficult  concept  and  applica-
tion of entropy and the 2nd Law of Thermo-
dynamics. By following a visual approach
and offering  qualitative  discussions  of  the
role  of  molecular  interactions,  Koretsky
helps them understand and visualize ther-
modynamics. Highlighted examples show
how the  material  is  applied  in  the  real



6

6 Chemical Reaction Engineering 2nd Edition By Octave Levenspiel 15-08-2022

world. Expanded coverage includes biologi-
cal 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.
"The fourth edition of Elements of Chemi-
cal Reaction Engineering is a completely
revised version of the book. It combines au-
thoritative  coverage  of  the  principles  of
chemical reaction engineering with an un-
surpassed  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 challeng-
ing  problems  through  reasoning,  rather
than  by  memorizing  equations."--BOOK
JACKET.
The role of the chemical reactor is crucial
for the industrial conversion of raw mate-
rials into products and numerous factors
must be considered when selecting an ap-
propriate  and  efficient  chemical  reactor.
Chemical Reaction Engineering and Reac-
tor  Technology  defines  the  qualitative  as-
pects that affect the selection of an indus-
trial chemical reactor and couples various
reactor models to case-specific kinetic ex-
pressions  for  chemical  processes.  Thor-
oughly revised and updated, this much-an-
ticipated  Second  Edition  addresses  the
rapid  academic  and  industrial  develop-
ment  of  chemical  reaction  engineering.
Offering  a  systematic  development  of  the
chemical  reaction  engineering  concept,
this  volume  explores:  essential  stoichio-
metric, kinetic, and thermodynamic terms
needed in the analysis of chemical reac-
tors homogeneous and heterogeneous re-
actors  reactor  optimization  aspects  resi-
dence  time  distributions  and  non-ideal
flow  conditions  in  industrial  reactors  solu-
tions of algebraic and ordinary differential
equation  systems  gas-  and  liquid-phase
diffusion  coefficients  and  gas-film  coeffi-
cients correlations for gas-liquid systems
solubilities  of  gases in  liquids  guidelines

for laboratory reactors and the estimation
of kinetic parameters The authors pay spe-
cial  attention  to  the  exact  formulations
and derivations of mass energy balances
and their numerical solutions. Richly illus-
trated and containing exercises and solu-
tions  covering  a  number  of  processes,
from oil refining to the development of spe-
cialty and fine chemicals, the text provides
a clear understanding of chemical reactor
analysis and design.
This is the Second Edition of the standard
text on chemical reaction engineering, be-
ginning  with  basic  definitions  and  funda-
mental  principles  and  continuing  all  the
way to practical applications, emphasizing
real-world  aspects  of  industrial  practice.
The two main sections cover applied or en-
gineering kinetics, reactor analysis and de-
sign. Includes updated coverage of com-
puter  modeling methods and many new
worked examples.  Most of  the examples
use real kinetic data from processes of in-
dustrial importance.
Elementary Principles of Chemical Process-
es, 4th Edition Student International Ver-
sion prepares students to formulate and
solve  material  and  energy  balances  in
chemical  process  systems  and  lays  the
foundation  for  subsequent  courses  in
chemical engineering. The text provides a
realistic, informative, and positive introduc-
tion to the practice of chemical engineer-
ing.
A fully updated edition of a popular text-
book covering the four disciplines of chemi-
cal  technology?featuring  new  develop-
ments  in  the  field  Clear  and  thorough
throughout, this textbook covers the major
sub-disciplines of  modern chemical  tech-
nology?chemistry, thermal and mechanical
unit  operations,  chemical  reaction  engi-
neering,  and  general  chemical  technolo-
gy?alongside  raw  materials,  energy
sources and detailed descriptions of 24 im-
portant 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 com-

pletely new ones as well. This new edition
of  Chemical  Technology:  From Principles
to Products features a new chapter illus-
trating the global economic map and its de-
velopment from the 15th century until to-
day, and another on energy consumption
in human history. Chemical key technolo-
gies for a future sustainable energy sys-
tem such as power-to-X and hydrogen stor-
age are now also examined. Chapters on
inorganic products, material reserves, and
water  consumption  and  resources  have
been extended, while another presents en-
vironmental  aspects  of  plastic  pollution
and handling of plastic waste. The book al-
so  adds  four  important  processes  to  its
pages: production of titanium dioxide, sili-
con, production and chemical recycling of
polytetrafluoroethylene,  and  fermentative
synthesis of amino acids. -Provides com-
prehensive coverage of chemical technolo-
gy?from the  fundamentals  to  24  of  the
most important processes -Intertwines the
four  disciplines  of  chemical  technology:
chemistry, thermal and mechanical unit op-
erations,  chemical  reaction  engineering
and general chemical technology -Fully up-
dated  with  new  content  on:  power-to-X
and hydrogen storage; inorganic products,
including metals, glass, and ceramics; wa-
ter consumption and pollution; and additio-
nal  industrial  processes  -Written  by  au-
thors with extensive experience in teach-
ing the topic and helping students unders-
tand the complex concepts Chemical Tech-
nology:  From Principles  to  Products,  Se-
cond Edition is an ideal textbook for ad-
vanced  students  of  chemical  technology
and will appeal to anyone in chemical engi-
neering.
Chemical  reaction  engineering  is  con-
cerned with the exploitation of chemical re-
actions on a commercial scale. It's goal is
the  successful  design  and  operation  of
chemical  reactors.  This  text  emphasizes
qualitative arguments, simple design meth-
ods,  graphical  procedures,  and  frequent
comparison of capabilities of the major re-
actor types. Simple ideas are treated first,
and are then extended to the more com-
plex.


