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Homogeneous Catalysis
Adopting a didactic approach at an advanced, masters level, this concise textbook
provides an array of questions & answers and features numerous industrial case
studies and examples, with references for further, more detailed reading and to
the latest peer-reviewed articles at the end of each chapter. A significant feature is
the book’s treatment of more recently developed catalytic processes and their
applications in the pharmaceutical and fi ne chemical industries, with an indication
of their present and future commercial impact. Written by a dedicated lecturer with
a wealth of experience in industry, this is an invaluable tool for practicing chemical
engineers and chemists who need to advance their education in this vibrant and
expanding field.

Homogeneous Catalysis and Mechanisms in Water and Biphasic
Media
While chemists using spectroscopic methods need to learn from the specialists,
they do not normally read the spectroscopists' original papers. This book provides
this very information -- summarizing some recent advances in the mechanistic
understanding of metallocene polymerization catalysts and the role of NMR
spectroscopy in these endeavors. Adopting a real practice-oriented approach, the
authors focus on two of the most important spectroscopic techniques with two
parts devoted to each of NMR and IR spectroscopy - as well as on important
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industrial applications with regard to the reaction discussed. Rather than providing
a complete and exhaustive review of homogeneous hydrogenation and its detailed
mechanisms, the book focuses on the specific spectroscopic techniques and the
mechanistic information that has been obtained from their application. The result
is unique in its scope, allowing chemists from different fields to learn which
techniques can be applied for their specific synthetic problems. The prizewinning
editor, Professor Brian Heaton, is the key player in the field, and has brought
together here a team of authors to cater for specialists, and researchers in industry
and academia.

Vanadium Catalysis
Now in it's 3rd Edition, Industrial Catalysis offers all relevant information on
catalytic processes in industry, including many recent examples. Perfectly suited
for self-study, it is the ideal companion for scientists who want to get into the field
or refresh existing knowledge. The updated edition covers the full range of
industrial aspects, from catalyst development and testing to process examples and
catalyst recycling. The book is characterized by its practical relevance, expressed
by a selection of over 40 examples of catalytic processes in industry. In addition,
new chapters on catalytic processes with renewable materials and polymerization
catalysis have been included. Existing chapters have been carefully revised and
supported by new subchapters, for example, on metathesis reactions, refinery
processes, petrochemistry and new reactor concepts. "I found the book accesible,
readable and interesting - both as a refresher and as an introduction to new topics
- and a convenient first reference on current industrial catalytic practise and
processes." Excerpt from a book review for the second edition by P. C. H. Mitchell,
Applied Organometallic Chemistry (2007)

Applied Industrial Catalysis
In organic chemistry, Alkenes, also known as olefins, are the unsaturated
hydrocarbons with the general formula of CnH2n that contains one or more carboncarbon double bonds in their chemical structures (RC=CR'). The presence of this
double bond allows alkenes to react in ways that alkanes cannot. Hence, alkenes
find many diverse applications in industry. These compounds are widely used as
initial materials in the synthesis of alcohols, plastics, lacquers, detergents, and
fuels. The current book includes all knowledge and novel data according to the
structure of alkenes, their novel synthesis methods, and their applications. In
addition, manufacture, properties, and the use of polyalkenes are the other
important topics that are covered in this book. These data are collected by the
efforts and contributions of many authors and scientists from all over the globe,
and all of us are ready to further improve the contents of this book as per the
readers' comments.

Industrial Applications of Homogeneous Catalysis
The field of transition metal catalysis has experienced incredible growth during the
past decade. The reasons for this are obvious when one considers the world's
energy problems and the need for new and less energy demanding syntheses of
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important chemicals. Heterogeneous catalysis has played a major industrial role;
however, such reactions are generally not selective and are exceedingly difficult to
study. Homogeneous catalysis suffers from on-site engineering difficulties;
however, such reactions usually provide the desired selectivity. For example,
Monsanto's synthesis of optically-active amino acids employs a chiral
homogeneous rhodium diphosphine catalyst. Industrial uses of homogeneous
catalyst systems are increasing. It is not by accident that many homogeneous
catalysts contain tertiary phosphine ligands. These ligands possess the correct
steric and electronic properties that are necessary for catalytic reactivity and
selectivity. This point will be emphasized throughout the book. Thus the stage is
set for a comprehensive be treatment of the many ways in which phosphine
catalyst systems can designed, synthesized, and studied.

Applied Homogeneous Catalysis with Organometallic
Compounds
The catalytic epoxidation of olefins plays an important role in the industrial
production of several commodity compounds, as well as in the synthesis of many
intermediates, fine chemicals, and pharmaceuticals. The scale of production
ranges from millions of tons per year to a few grams per year. The diversity of
catalysts is large and encompasses all the known categories of catalyst type:
homogeneous, heterogeneous, and biological. This book summarizes the current
status in these fields concentrating on rates, kinetics, and reaction mechanisms,
but also covers broad topics including modeling, computational simulation, process
concepts, spectroscopy and new catalyst development. The similarities and
distinctions between the different reaction systems are compared, and the latest
advances are described. * Comprehensive listing of epoxide products * Broad
comparison of turnover frequencies of homogeneous, hetergeneous, main-group,
biomimetic and biological catalysts * Analysis of the general strengths and
weaknesses of varied catalytic systems * Detailed description of the mechanisms
of reaction for classical and emerging catalysts

Catalysis
Introduces major catalytic processes including products from the petroleum,
chemical, environmental and alternative energy industries Provides an easy to
read description of the fundamentals of catalysis and some of the major catalytic
industrial processes used today Offers a rationale for process designs based on
kinetics and thermodynamics Alternative energy topics include the hydrogen
economy, fuels cells, bio catalytic (enzymes) production of ethanol fuel from corn
and biodiesel from vegetable oils Problem sets of included with answers available
to faculty who use the book Review: "In less than 300 pages, it serves as an
excellent introduction to these subjects whether for advanced students or those
seeking to learn more about these subjects on their own timeParticularly useful are
the succinct summaries throughout the bookexcellent detail in the table of
contents, a detailed index, key references at the end of each chapter, and
challenging classroom questions" (GlobalCatalysis.com, May 2016)

Industrial Catalytic Processes for Fine and Specialty Chemicals
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Over the last decade, the area of homogeneous catalysis withtransition metal has
grown in great scientific interest andtechnological promise, with research in this
area earning threeNobel Prizes and filing thousands of patents relating
tometallocene and non-metallocene single site catalysts, asymmetriccatalysis,
carbon-carbon bond forming metathesis and cross couplingreactions. This text
explains these new developments in a unified, cogent, andcomprehensible manner
while also detailing earlier discoveries andthe fundamentals of homogeneous
catalysis. Serving as a self-studyguide for students and all chemists seeking to gain
entry into thisfield, it can also be used by experienced researchers from
bothacademia and industry for referring to leading state of the artreview articles
and patents, and also as a quick self-study manualin an area that is outside their
immediate expertise. The bookfeatures: • Topics including renewable feed stocks
(biofuel,glycerol), carbon dioxide based processes (polycarbonates),fluorous
solvents, ionic liquid, hydroformylation, polymerization,oxidation, asymmetric
catalysis, and more • Basic principles of organometallic chemistry,homogeneous
catalysis, and relevant technological issues • Problems and answers, industrial
applications (casestudies), and examples from proven industrial processes with
cleardiscussions on environmental and techno-commercial issues • Extensive
references to cutting edge research withapplication potential and leading patents •
Tables and illustrations to help explain difficultconcepts

Industrial Catalysis
Recent results on a wide array of catalytic processes are collected in this volume.
The book illustrates the importance of computational modelling in homogeneous
catalysis by providing up-to-date reviews of its application to a variety of reactions
of industrial interest.

Industrial Catalysis
The completely revised third edition of this four-volume classic is fully updated and
now includes such topics as as CH-activation and multicomponent reactions. It
describes the most important reaction types, new methods and recent
developments in catalysis. The internationally renowned editors and a plethora of
international authors (including Nobel laureate R. Noyori) guarantee high quality
content throughout the book. A "must read" for everyone in academia and industry
working in this field.

Computational Modeling of Homogeneous Catalysis
This book looks at new ways of tackling the problem of separating reaction
products from homogeneous catalytic solutions. The new processes involve low
leaching supported catalysts, soluble supports such as polymers and dendrimers
and unusual solvents such as water, fluorinated organics, ionic liquids and
supercritical fluids. The advantages of the different possibilities are discussed
alongside suggestions for further research that will be required for
commercialisation. Unlike other books, in addition to the chemistry involved, the
book looks at the process design that would be required to bring the new
approaches to fruition. Comparisons are given with existing processes that have
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already been successfully applied and examples are given where these approaches
are not suitable. The book includes: - New processes for the separation of products
from solutions containing homogeneous catalysts - Catalysts on insoluble or
soluble supports – fixed bed catalysts - continuous flow or ultrafiltration - Biphasic
systems: water - organic, fluorous - organic, ionic liquid – organic, supercritical
fluids (monophasic or biphasic with water, organic or ionic liquid) - Comparisons
with current processes involving atmospheric or low temperature distillation Consideration of Chemistry and Process Design - Advantages and disadvantages of
each process exposed - Consideration of what else is need for commercialisation

Carbon Dioxide Electrochemistry
Showcases the important role of organometallic chemistry in industrial applications
and includes practical examples and case studies This comprehensive book takes a
practical approach to how organometallic chemistry is being used in industrial
applications. It uniquely offers numerous, real-world examples and case studies
that aid working R&D researchers as well as Ph.D. and postdoc students preparing
to ace interviews in order to enter the workforce. Edited by two world-leading and
established industrial chemists, the book covers flow chemistry (catalytic and noncatalytic organometallic chemistry), various cross-coupling reactions (C-C, C-N, and
C-B) in classical batch chemistry, conjugate addition reactions, metathesis, and CH arylation and achiral hydrogenation reactions. Beginning with an overview of the
many industrial milestones within the field over the years, Organometallic
Chemistry in Industry: A Practical Approach provides chapters covering: the design,
development, and execution of a continuous flow enabled API manufacturing route;
continuous manufacturing as an enabling technology for low temperature
organometallic chemistry; the development of a nickel-catalyzed enantioselective
Mizoroki-Heck coupling; and the development of iron-catalyzed Kumada crosscoupling for the large scale production of Aliskiren intermediates. The book also
examines aspects of homogeneous hydrogenation from industrial research; the
latest industrial uses of olefin metathesis; and more. -Includes rare industrial case
studies difficult to find in current literature -Helps readers successfully carry out
their own reactions -Covers topics like flow chemistry, cross-coupling reactions,
and dehydrative decarbonylation -Features a foreword by Nobel Laureate R. H.
Grubbs -A perfect resource for every R&D researcher in industry -Useful for PhD
students and postdocs: excellent preparation for a job interview Organometallic
Chemistry in Industry: A Practical Approach is an excellent resource for all
chemists, including those working in the pharmaceutical industry and
organometallics.

Catalysis
Catalysis is a multidisciplinary activity which is reflected in this book. The editors
have chosen a novel combination of basic disciplines - homogeneous catalysis by
metal complexes is treated jointly with heterogeneous catalysis with metallic and
non-metallic solids. The main theme of the book is the molecular approach to
industrial catalysis. In the introductory section Chapter 1 presents a brief survey of
the history of industrial heterogeneous and homogeneous catalysis. Subsequently,
a selection of current industrial catalytic processes is described (Chapter 2). A
broad spectrum of important catalytic applications is presented, including the basic
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chemistry, some engineering aspects, feedstock sources and product utilisation. In
Chapter 3, kinetic principles are treated. The section on fundamental catalysis
begins with a description of the bonding in complexes and to surfaces (Chapter 4).
The elementary steps on complexes and surfaces are described. The chapter on
heterogeneous catalysis (5) deals with the mechanistic aspects of three groups of
important reactions: syn-gas conversion, hydrogenation, and oxidation. The main
principles of metal and metal oxide catalysis are presented. Likewise, the chapter
on homogeneous catalysis (6) concentrates on three reactions representing
examples from three areas: carbonylation, polymerization, and asymmetric
catalysis. Identification by in situ techniques has been included. Many constraints
to the industrial use of a catalyst have a macroscopic origin. In applied catalysis it
is shown how catalytic reaction engineering deals with such macroscopic
considerations in heterogeneous as well as homogeneous catalysis (Chapter 7).
The transport and kinetic phenomena in both model reactors and industrial
reactors are outlined. The section on catalyst preparation (Chapters 8 and 9) is
concerned with the preparation of catalyst supports, zeolites, and supported
catalysts, with an emphasis on general principles and mechanistic aspects. For the
supported catalysts the relation between the preparative method and the surface
chemistry of the support is highlighted. The molecular approach is maintained
throughout. The first chapter (10) in the section on catalyst characterization
summarizes the most common spectroscopic techniques used for the
characterisation of heterogeneous catalysts such as XPS, Auger, EXAFS, etc.
Temperature programmed techniques, which have found widespread application in
heterogeneous catalysis both in catalyst characterization and simulation of
pretreatment procedures, are discussed in Chapter 11. A discussion of texture
measurement, theory and application, concludes this section (12). The final
chapter (13) gives an outline of current trends in catalysis. Two points of view are
adopted: the first one focusses on developments in process engineering. Most
often these have their origin in demands by society for better processes. The
second point of view draws attention to the autonomous developments in catalysis,
which is becoming one of the frontier sciences of physics and chemistry. In this
book emphasis is on those reactions catalyzed by heterogeneous and
homogeneous catalysts of industrial relevance. The integrative treatment of the
subject matter involves many disciplines, consequently, the writing of the book has
been a multi-author task. The editors have carefully planned and harmonized the
contents of the chapters.

Fundamentals of Industrial Catalytic Processes
Vanadium is one of the more abundant elements in the Earth’s crust and exhibits a
wide range of oxidation states in its compounds making it potentially a more
sustainable and more economical choice as a catalyst than the noble metals. A
wide variety of reactions have been found to be catalysed by homogeneous,
supported and heterogeneous vanadium complexes and the number of
applications is growing fast. Bringing together the research on the catalytic uses of
this element into one essential resource, including theoretical perspectives on
proposed mechanisms for vanadium catalysis and an overview of its relevance in
biological processes, this book is a useful reference for industrial and academic
chemists alike.
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Homogeneous Catalysis
Homogeneous and Heterogeneous Catalysis

Alkenes
Here, the world's most active and productive computational scientists from
academia and industry present established, effective and powerful tools for
understanding catalysts. With its broad scope -- nitrogen fixation, polymerization, CH bond activation, oxidations, biocatalysis and much more -- this book represents
an extensive knowledge base for designing efficient catalysts, allowing readers to
improve the performance of their own catalysts.

Transition Metal Catalysis in Aerobic Alcohol Oxidation
Catalytic Kinetics: Chemistry and Engineering, Second Edition offers a unified view
that homogeneous, heterogeneous, and enzymatic catalysis form the cornerstone
of practical catalysis. The book has an integrated, cross-disciplinary approach to
kinetics and transport phenomena in catalysis, but still recognizes the fundamental
differences between different types of catalysis. In addition, the book focuses on a
quantitative chemical understanding and links the mathematical approach to
kinetics with chemistry. A diverse group of catalysts is covered, including catalysis
by acids, organometallic complexes, solid inorganic materials, and enzymes, and
this fully updated second edition contains a new chapter on the concepts of
cascade catalysis. Finally, expanded content in this edition provides more in-depth
discussion, including topics such as organocatalysis, enzymatic kinetics, nonlinear
dynamics, solvent effects, nanokinetics, and kinetic isotope effects. Fully revised
and expanded, providing the latest developments in catalytic kinetics Bridges the
gaps that exist between hetero-, homo- and enzymatic-catalysis Provides
necessary tools and new concepts for researchers already working in the field of
catalytic kinetics Written by internationally-renowned experts in the field Examples
and exercises following each chapter make it suitable as an advanced course book

Homogeneous Catalysis
Written by an excellent, highly experienced and motivated team of lecturers, this
textbook is based on one of the most successful courses in catalysis and as such is
tried-and-tested by generations of graduate and PhD students, i.e. the Catalysis-AnIntegrated-Approach (CAIA) course organized by NIOK, the Dutch Catalysis
research school. It covers all essential aspects of this important topic, including
homogeneous, heterogeneous and biocatalysis, but also kinetics, catalyst
characterization and preparation, reactor design and engineering. The perfect
source of information for graduate and PhD students in chemistry and chemical
engineering, as well as for scientists wanting to refresh their knowledge

Contemporary Catalysis
Over the last decade, the area of homogeneous catalysis withtransition metal has
grown in great scientific interest andtechnological promise, with research in this
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area earning threeNobel Prizes and filing thousands of patents relating
tometallocene and non-metallocene single site catalysts, asymmetriccatalysis,
carbon-carbon bond forming metathesis and cross couplingreactions. This text
explains these new developments in a unified, cogent, andcomprehensible manner
while also detailing earlier discoveries andthe fundamentals of homogeneous
catalysis. Serving as a self-studyguide for students and all chemists seeking to gain
entry into thisfield, it can also be used by experienced researchers from
bothacademia and industry for referring to leading state of the artreview articles
and patents, and also as a quick self-study manualin an area that is outside their
immediate expertise. The bookfeatures: • Topics including renewable feed stocks
(biofuel,glycerol), carbon dioxide based processes (polycarbonates),fluorous
solvents, ionic liquid, hydroformylation, polymerization,oxidation, asymmetric
catalysis, and more • Basic principles of organometallic chemistry,homogeneous
catalysis, and relevant technological issues • Problems and answers, industrial
applications (casestudies), and examples from proven industrial processes with
cleardiscussions on environmental and techno-commercial issues • Extensive
references to cutting edge research withapplication potential and leading patents •
Tables and illustrations to help explain difficultconcepts

Homogeneous Catalysis with Metal Phosphine Complexes
The oxidation of primary and secondary alcohols to the corresponding carbonyl
compounds is of fundamental importance in organic synthesis, due to the wide use
of these products as precursors and intermediates for many drugs, vitamins and
fragrances. However, traditional oxidants are often toxic and release considerable
amounts of by-products. As an alternative, oxygen is among the cheaper and less
polluting stoichiometric oxidants, and the implementation of a transition metalbased catalyst in combination with oxygen represents an emerging alternative to
the traditional procedures. This book aims to give an overview of the aerobic
oxidation of alcohols catalyzed by transition metals, and covers the most important
advances in the last fifteen years. Following an introductory chapter on
homogeneous-, heterogeneous- and nano-catalysis, use of copper, ruthenium,
palladium, gold, vanadium and iron are discussed in turn. The book concludes with
a useful overview that includes representative experimental procedures. This book
will provide a valuable reference to organic chemists and green chemists in
academia and industry.

Catalyst Separation, Recovery and Recycling
The features of this book which will be of special interest to academic organic
chemists are the introduction (Chapter 1), which presents a short course on the
concepts and language of heterogeneous catalysis, covers organic reaction
mechanisms of hydrogenation (Chapter 2), hydrogenolysis (Chapter 4), and
oxidation (Chapter 6), a presents problems and solutions specific for running
heterogeneous catalytic organic reactions in solution. These materials can
supplement advanced chemistry courses. Most synthetic organic chemists use a
variety of "protecting groups" which they attach to functional groups (reactive
groups of atoms) while some reaction is being conducted on another part of the
molecule. These protecting groups prevent reactions of the functional groups
during other reactions and are removed later by a heterogeneous catalytic method
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called hydrogenolysis. One unique feature of this book, not found in other books on
catalysis, is an exhaustive chapter (Chapter 4) on hydrogenolysis, which is dredged
from the recent synthetic literature published by modern organic chemists.
Academic organic chemists should find this chapter extremely useful and may wish
to adopt the book as a supplement for advanced organic chemistry courses
designed for seniors and for graduate students. It will also be useful for professors
and their research groups engaged in synthetic organic chemistry. Many academic
organic chemists are not aware of recent advances in heterogeneous
enantioselective catalysis (Chapter 3) or in selective low temperature, liquid phase
heterogeneous catalytic oxidations by hydrogen peroxide (Chapter 6). These
specialty topics are timely and may be new to academic organic chemists and can
be used to supplement their advanced courses. Several features of this book will
also be of special interest to industrial chemists who are unfamiliar with
heterogeneous catalysis. Many good organic chemists are hire by industry. They
synthesize a new compound using standard organic synthetic techniques but are
informed by their supervisor that they must convert some of their synthetic steps
into heterogeneous catalytic steps. They may not have been exposed to
heterogeneous catalysis and have few places to turn. This book offers them a
crash course in heterogeneous catalysis as well as many examples of reactions
and conditions with which they can start their search. Those industrial organic
chemists already familiar with heterogeneous catalysis will find this book useful as
a reference to many examples in the recent literature. They will find recent surface
science discoveries correlated with heterogeneous catalysis or organic reactions
and mechanistic suggestions designed to stimulate innovative nontraditional
thinking about organic reactions on surfaces. Written by organic chemists for
organic chemists Introduces heterogeneous catalysis concepts and language
Presents a comprehensive compilation of protecting group removal procedures
Covers liquid-phase hydrogenations, hydrogenolysis, and oxidations Addresses
heterogeneous methods for producing pure enantiomers of chiral products
Examines the emerging field of heterogenized homogeneous catalysts Mixes
practical applications with mechanistic interpretations

Selective Nanocatalysts and Nanoscience
Industrial Catalysis: Chemistry and Mechanism is an essential textbook for upperlevel undergraduate and graduate students with an interest in the underlying
concepts of catalysis, industrial organic chemistry and the mechanism of catalysis.
For undergraduates it provides an introduction to the basic catalytic principles and
industrial processes. Graduate students will find that the book gives an in-depth
understanding of the mechanism of catalytic surface intermediates and the
practice of modern catalysis research. For the post graduate and industrial chemist
involved in catalysis research, it is a valuable reference text as a compendium of
mechanisms by which major industrial catalytic processes operate. This unique
book fills the gap between basic organic chemistry and fundamental chemical
principles of catalysis, and is a must read for students and researchers in the field.

Applied Homogeneous Catalysis
Industrial Catalytic Processes for Fine and Specialty Chemicals provides a
comprehensive methodology and state-of-the art toolbox for industrial catalysis.
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The book begins by introducing the reader to the interesting, challenging, and
important field of catalysis and catalytic processes. The fundamentals of catalysis
and catalytic processes are fully covered before delving into the important
industrial applications of catalysis and catalytic processes, with an emphasis on
green and sustainable technologies. Several case studies illustrate new and
sustainable ways of designing catalysts and catalytic processes. The intended
audience of the book includes researchers in academia and industry, as well as
chemical engineers, process development chemists, and technologists working in
chemical industries and industrial research laboratories. Discusses the
fundamentals of catalytic processes, catalyst preparation and characterization, and
reaction engineering Outlines the homogeneous catalytic processes as they apply
to specialty chemicals Introduces industrial catalysis and catalytic processes for
fine chemicals Includes a number of case studies to demonstrate the various
processes and methods for designing green catalysts

Kinetics of Homogeneous Multistep Reactions
Contains a balanced discussion of homogeneous catalytic reactions that are used
in industry, featuring every documented example employed in a current
commercial process, or that have a broad application in the organic synthesis
laboratory. Incorporates synthesis with chiral catalysts in chapters on
hydrogenation, CO chemistry and olefin oxidation. New additions include
Tennessee Eastman's coal-based acetic anhydride plant and IFP's Dimersol process
for dimerizing propylene as well as major changes in the areas on pharmaceuticals,
flavors, fragrances, agricultural and electronic chemicals.

Heterogeneous Catalysis
Providing an integrated approach to the various aspects of catalysis, this textbook
is ideal for graduate students from catalysis, engineering, and organic synthesis.

Organometallic Chemistry in Industry
This book concentrates on industrially relevant reactions which are catalyzed by
heterogeneous and homogeneous catalysts. Homogeneous catalysis by metal
complexes is treated jointly with heterogeneous catalysis using metallic and nonmetallic solids. In both areas the high degree of sophistication of spectroscopic
techniques and theoretical modelling has led to an enormous increase in our
understanding at the molecular level. This holds for the kinetics of the reactions
and the reactivities of the catalysts, as well as for the syntheses of the catalytic
materials. The development of catalysis science since the first edition of this book
has necessitated a thorough revision, including special chapters on biocatalysis,
catalyst characterization and adsorption methods. The multidisciplinary nature of
catalysis is reflected in the choice of a novel combination of basic disciplines which
will be refreshing and inspiring to readers.

Encapsulated Catalysts
Applied Industrial Catalysis, Volume 1 provides a practical description of catalysis
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by industrial scientists. This book provides information pertinent to industrial
catalysis, which is influenced by science, business, economic, markets, and
politics. Organized into 10 chapters, this volume starts with an overview of the
significance of industrial catalysis and its effect on human lifestyle and
environment. This text then describes how to take a laboratory catalyst to
successful commercialization with minimum problems. Other chapters consider in
detail two major refinery processes, namely, hydrotreating and reforming. The
reader is introduced to the specific processes for polyethylene and polypropylene
manufacture. This book reviews as well ethylene oxide synthesis and explains
oxychlorination of ethylene to ethylene dichloride. The final chapter reviews
methanol carbonylation to acetic acid, which is produced by continuously reacting
methanol and carbon monoxide in a homogeneous catalytic reactor at Industrial
scientists and process engineers will find this book useful.

Mechanisms of Inorganic and Organometallic Reactions
The objective of Mechanisms of Inorganic and Organometallic Reactions is to
provide an ongoing critical review of the literature concerned with the mechanisms
of reactions of inorganic and organometallic compounds. The main focus is on
reactions in solution, although solid state and gas phase studies are included
where they provide relevant mechanistic insight. Each volume covers an eighteen
month literature period, and this, the seventh volume in the series, deals with
papers published during July 1988 through December 1989. Where appropriate,
there are references to earlier work, and also to specific sections in previous
volumes. Coverage continues to span the whole area as comprehensively as
possible in each volume, and although it is impossible be absolutely complete,
every effort is made to include all the important for it to published work that is
relevant to the elucidation of reaction mechanisms. Numerical data are reported in
the units used by the original authors, and they are only converted to common
units when making comparisons. The basic format of earlier volumes is retained to
facilitate tracing progress over several years in a particular topic; this can now be
done for more than a decade worth of research. In the last volume, ligand
reactivity of both coordination and organometallic compounds were brought
together in Chapter 12, and, in response to numerous positive comments from
readers, this arrangement has been maintained. There have been some similar
suggestions about oscillating reactions, and this topic may have a separate section
in the next volume.

Heterogeneous Catalysis in Organic Chemistry
Heterogeneous catalysis plays a part in the production of more than 80% of all
chemical products. It is therefore essential that all chemists and chemical
engineers have an understanding of the fundamental principles as well as the
applications of heterogeneous catalysts. This book introduces the subject, starting
at a basic level, and includes sections on adsorption and surface science, catalytic
kinetics, experimental methods for preparing and studying heterogeneous
catalysts, as well as some aspects of the design of industrial catalytic reactors. It
ends with a chapter that covers a range of examples of important catalytic
processes. The book leads the student to carrying out a series of "tasks" based on
searches of the internet and also on the use of web-based search tools such as
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Scopus or Web of Science. These tasks are generally based on the text; they can
be used entirely for self-study but they can also be tailored to the requirements of
a particular course by the instructor/lecturer giving the course. The author has had
over 40 years of experience in catalytic research as well as in lecturing on the
principles of catalysis. He was for more than 20 years the Editor of Catalysis Today.
Coverage of all aspects of catalysis in carefully organised text Inclusion of material
on the historical development of the subject and the personalities involved All
concepts illustrated by practical examples Inclusion of a wide range of problems
and solutions, case studies, and supplementary web based material which will be
regularly updated Author has over 40 years research experience of almost all
covered subjects Provides companion materials webiste

Homogeneous Catalysis with Metal Complexes
The book about homogeneous catalysis with metal complexes deals with the
description of the reductive-oxidative, metal complexes in a liquid phase (in polar
solvents, mainly in water, and less in nonpolar solvents). The exceptional
importance of the redox processes in chemical systems, in the reactions occuring
in living organisms, the environmental processes, atmosphere, water, soil, and in
industrial technologies (especially in food-processing industries) is discussed. The
detailed practical aspects of the established regularities are explained for solving
the specific practical tasks in various fields of industrial chemistry, biochemistry,
medicine, analytical chemistry and ecological chemistry. The main scope of the
book is the survey and systematization of the latest advances in homogeneous
catalysis with metal complexes. It gives an overview of the research results and
practical experience accumulated by the author during the last decade.

Industrial Catalysis
Now in it's 3rd Edition, Industrial Catalysis offers all relevant information on
catalytic processes in industry, including many recent examples. Perfectly suited
for self-study, it is the ideal companion for scientists who want to get into the field
or refresh existing knowledge. The updated edition covers the full range of
industrial aspects, from catalyst development and testing to process examples and
catalyst recycling. The book is characterized by its practical relevance, expressed
by a selection of over 40 examples of catalytic processes in industry. In addition,
new chapters on catalytic processes with renewable materials and polymerization
catalysis have been included. Existing chapters have been carefully revised and
supported by new subchapters, for example, on metathesis reactions, refinery
processes, petrochemistry and new reactor concepts. "I found the book accesible,
readable and interesting - both as a refresher and as an introduction to new topics
- and a convenient first reference on current industrial catalytic practise and
processes." Excerpt from a book review for the second edition by P. C. H. Mitchell,
Applied Organometallic Chemistry (2007)

Metal-catalysis in Industrial Organic Processes
This book addresses primarily the chemist and engineer in industrial research and
process development, where competitive pressures put a premium on scale-up by
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large factors to cut development time. To be safe, such scale-up should be based
on "fundamental" kinetics, that is, mathematics that reflect the elementary steps
of which the reactions consist. The book forges fundamental kinetics into a
practical tool by presenting new effective methods for elucidation of mechanisms
and reduction of mathematical complexity without unacceptable sacrifice in
accuracy.

Introduction to Catalysis and Industrial Catalytic Processes
This book is a printed edition of the Special Issue "Homogeneous Catalysis and
Mechanisms in Water and Biphasic Media" that was published in Catalysts

Catalysis: An Integrated Approach
Encapsulated Catalysts provides valuable information for chemists, chemical
engineers, and materials scientists in this promising area. The book describes
many kinds of encapsulated catalysts and their applications in chemistry, including
organic, inorganic, hybrid, and biological systems. Unlike other works, which
discuss traditional supports, this useful resource uniquely focuses on extremely
important topics, such as the encapsulation effects on reactivity and selectivity,
the difficulty of their separation from reaction mixture, and/or their sensitivity to
reaction conditions, and the limit of their industrial applications. In addition, the
book covers the immobilization of homogenous catalysts on inorganic or organic
supports and how it enables the separation of homogenous catalysts, as well as
the protection or reuse of catalysts. Discusses one of the most promising advances
in catalysis and recent developments in the area, including enzyme mimic
catalysts and new nano-materials for catalyst encapsulation Provides
interdisciplinary coverage of organic, inorganic, and biological materials for
encapsulation of catalysts Describes various types of reactions which can be
catalyzed in presence of encapsulated catalysts

Heterogeneous Catalysis and its Industrial Applications
Catalysis underpins most modern industrial organic processes. It has become an
essential tool in creating a 'greener' chemical industry by replacing more
traditional stoichiometric reactions, which have high energy consumption and high
waste production, with mild processes which increasingly resemble Nature's
enzymes. Metal-Catalysis in Industrial Organic Processes considers the major areas
of the field and discusses the logic of using catalysis in industrial processes. The
book provides information on oxidation, hydrogenation, carbonylation, C-C bond
formation, metathesis and polymerization processes, as well as on the mechanisms
involved. In addition two appendices offer a concise treatment of homogeneous
and heterogenous catalysis. Numerous exercises referring to problems of catalytic
processes, and research perspectives complete the book. This definitive reference
source, written by practising experts in the field, provides detailed and up-to-date
information on key aspects of metal catalysis.

Homogeneous Hydrogenation
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Filling a gap in the catalysis and nano literature, this monograph is unique in
focusing on both nanostructured heterogeneous and homogeneous catalysis. As
such, it describes a selection of heterogeneous catalysts in use, showing that the
dimension of the relevant portions of the catalysts are always in the 1-100 nm
range, and so may be properly understood as nanomachines for the chemical
manipulation of molecules to perform high precision selective synthesis. The
prominent international authors then go on to show that the concept of
nanoscience can be equally applied to artificial homogeneous catalysts whose
active sites are generally considered as "single-sites" having a "molecular"
dimension. The result is an excellent overview of such hot topics as nanoparticles,
MOFs and more, making this indispensable reading for catalytic and organic
chemists, as well as those working on organometallics.

Mechanisms in Homogeneous Catalysis
Computational Modeling for Homogeneous and Enzymatic
Catalysis
Catalysts are now widely used in both laboratory and industrial-scale chemistry.
Indeed, it is hard to find any complex synthesis or industrial process that does not,
at some stage, utilize a catalytic reaction. The development of homogeneous
transition metal catalysts on the laboratory scale has demonstrated that these
systems can be far superior to the equivalent heterogeneous systems, at least in
terms of selectivity. is an increasing interest in this field of research from both an
Thus, there academic and industrial point of view. In connection with the rapid
developments in this area, four universities from the E.E.C (Aachen, FRG; Liege,
Belgium; Milan, Italy; and Lille, France) have collaborated to organise a series of
seminars for high-level students and researchers. These meetings have been
sponsored by the Commission of the E.E.C and state organizations. The most
recent of these meetings was held in Lille in September 1985 and this book
contains updated and expanded presentations of most of the lectures given there.
These lectures are concerned with the field of homogeneous transition metal
catalysis and its application to the synthesis of organic intermediates and fine
chemicals from an academic and industrial viewpoint. The continuing petroleum
crisis which began in the early 1970s has given rise to the need to develop new
feedstocks for the chemical industry.

Catalytic Kinetics
Homogeneous hydrogenation is one of the most thoroughly studied fields of
homogeneous catalysis. The results of these studies have proved to be most
important for an understanding of the underlying principles of the activation of
small molecules by transition metal complexes. During the past three decades
homogeneous hydrogenation has found widespread application in organic
chemistry, including the production of important pharmaceuticals, especially where
a sophisticated degree of selectivity is required. This volume presents a general
account of the main principles and applications of homogeneous hydrogenation by
transition metal complexes. Special attention is devoted to the mechanisms by
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which these processes occur, and the role of the recently discovered complexes of
molecular hydrogen is described. Sources of hydrogen, other than H2, are also
considered (transfer hydrogenation). The latest achievements in highly
stereoselective hydrogenations have made possible many new applications in
organic synthesis. These applications are documented by giving details of the
reduction of important unsaturated substrates (alkenes, alkynes, aldehydes and
ketones, nitrocompounds, etc.). Hydrogenation in biphasic and phase transfer
catalyzed systems is also described. Finally, a discussion of the biochemical routes
of H2 activation highlights the similarities and differences in performing
hydrogenation in both natural and synthetic systems. For researchers working in
the fields of homogeneous catalysis, especially in areas such as pharmaceuticals,
plastics and fine chemicals.

Mechanisms in Homogeneous and Heterogeneous Epoxidation
Catalysis
This book aims to introduce the basic concepts involved in industrial catalytic
processes. It is profusely illustrated with experimental results with the main
objective of guiding how to select a suitable catalyst for specific processes. The
book is divided in two parts. In the first part the basic concepts are addressed,
regarding the existing theories, activity patterns and adsorption-desorption
phenomena. In the second part the key experimental methods for the
physicochemical characterization of catalysts are presented, as well as the
currently used catalyst pre and post treatments. The last chapter describes some
important in situ characterization techniques (e.g. XPS and TEM) and surface
model patterns related to surface modifications occurring during the reaction.
Thoroughly illustrated with microscopy images, spectroscopy data and schematics
of reaction mechanisms, the book provides a powerful learning tool for students in
undergraduate and graduate level courses on the field of catalysis. Exercises and
resolved problems are provided, as well as experimental procedures to support
laboratory classes. Furthermore, the content is presented in a carefully chosen
sequence, reflecting the 30 year teaching experience of the author. The author,
Professor Martin Schmal, sees the present book as a way of conveying basic
knowledge needed for the development of more efficient catalysts (i.e.
nanostructured materials) and novel industrial chemical processes in the fields of
environmental chemistry, fine chemistry, hydrotreating of heavy oils, hydrogen
production and biomass processing.
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