Handbook Of Chemical Process Development

Green, clean and renewable are the hottest keywords for catalysis and industry. This
handbook and ready reference is the first to combine the fields of advanced
experimentation and catalytic process development for biobased materials in industry. It
describes the entire workflow from idea, approach, research, and process development,
right up to commercialization. A large part of the book is devoted to the use of
advanced technologies and methodologies like high throughput experimentation, as
well as reactor and process design models, with a wide selection of real-life examples
included at each stage. The contributions are from authors at leading companies and
institutes, providing firsthand information and knowledge that is hard to find elsewhere.
This work is aimed at decision makers, engineers and chemists in industry, chemists
and engineers working with/on renewables, chemists in the field of catalysis, and
chemical engineers.
This title aims to teach how to invent optimal and sustainable chemical processes by
making use of systematic conceptual methods and computer simulation techniques.
The material covers five sections: process simulation; thermodynamic methods;
process synthesis; process integration; and design project including case studies. It is
primarily intended as a teaching support for undergraduate and postgraduate students
following various process design courses and projects, but will also be of great value to
professional engineers interested in the newest design methods. Provides an
introduction to the newest design methods. Of great value to undergraduate and
postgraduate students as well as professional engineers. Numerous examples illustrate
theoretical priciples and design issues.
Substantially revising and updating the classic reference in the field, this handbook
offers a valuable overview and myriad details on current chemical processes, products,
and practices. No other source offers as much data on the chemistry, engineering,
economics, and infrastructure of the industry. The Handbook serves a spectrum of
individuals, from those who are directly involved in the chemical industry to others in
related industries and activities. It provides not only the underlying science and
technology for important industry sectors, but also broad coverage of critical supporting
topics. Industrial processes and products can be much enhanced through observing the
tenets and applying the methodologies found in chapters on Green Engineering and
Chemistry (specifically, biomass conversion), Practical Catalysis, and Environmental
Measurements; as well as expanded treatment of Safety, chemistry plant security, and
Emergency Preparedness. Understanding these factors allows them to be part of the
total process and helps achieve optimum results in, for example, process development,
review, and modification. Important topics in the energy field, namely nuclear, coal,
natural gas, and petroleum, are covered in individual chapters. Other new chapters
include energy conversion, energy storage, emerging nanoscience and technology.
Updated sections include more material on biomass conversion, as well as three
chapters covering biotechnology topics, namely, Industrial Biotechnology, Industrial
Enzymes, and Industrial Production of Therapeutic Proteins.
This practical book integrates the subject of industrial chemistry with pollution control
and environmental chemistry. With this unified approach, Handbook of Chemical
Technology and Pollution Control meets the requirements of practicing professionals
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and consultants for a concise reference to the key features, relative importance, and
environmental impact of currently operating chemical processes. The book is also
designed to meet the critical needs of students training for industrial careers.
The aim of this book is to present in a single volume an up-to-date account of the
chemistry and chemical engineering which underlie the major areas of the chemical
process industry. This most recent edition includes several new chapters which
comprise important threads in the industry's total fabric. These new chapters cover
waste minimization, safety considerations in chemical plant design and operation,
emergency response planning, and statistical applications in quality control and
experimental planning. Together with the chapters on chemical industry economics and
wastewater treatment~ they provide a unifying base on which the reader can most
effectively apply the information provided in the chapters which describe the various
areas of the chemical process industries. The ninth edition of this established reference
work contains the contributions of some fifty experts from industry, government, and
academe. | have been humbled by the breadth and depth of their knowledge and
expertise and by the willingness and enthusiasm with which they shared their
knowledge and insights. They have, without exception, been unstinting in their efforts to
make their respective chapters as complete and informative as possible within the
space available. Errors of omission, duplication, and shortcomings in organization are
mine. Grateful acknowledgment is made to the editors of technical journals and
publishing houses for permission to reproduce illustrations and other materials and to
the many industrial concerns which contributed drawings and photographs. Comments
and criticisms by readers will be welcome.
Process Understanding is the underpinning knowledge that allows the manufacture of
chemical entities to be carried out routinely, robustly and to the required standard of
guality. This area has gained in importance over the last few years, particularly due to
the recent impetus from the USA’s Food and Drug Administration. This book covers the
multidisciplinary aspects required for successful process design, safety, modeling,
scale-up, PAT, pilot plant implementation, plant design as well the rapidly expanding
area of outsourcing. In discussing what process understanding means to different
disciplines and sectors throughout a product’s life cycle, this handbook and ready
reference reveals the factors important to the development and manufacture of
chemicals. The book focuses on the fundamental scientific understanding necessary.
for a smoother technical transfer between the disciplines, leading to more effective and
effi cient process development and manufacturing. A range of case studies are used to
exemplify and illustrate the main issues raised. As a result, readers will appreciate that
process understanding can deliver a real competitive advantage within the
pharmaceuticals and fine chemicals industry. This book serves as an aid to meeting the
stringent regulations required by the relevant authorities through demonstrable
understanding of the underlying science.
Micro process engineering is approaching both academia and industry. With the
provision of micro devices, systems and whole plants by commercial suppliers, one
main barrier for using these units has been eliminated. This book focuses on processes
and their plants rather than on devices: what is 'before’, 'behind' and '‘around' micro
device fabrication - and gives a comprehensive and detailed overview on the micro-
reactor plants and three topic-class applications which are mixing, fuel processing, and
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catalyst screening. Thus, the book reflects the current level of development from 'micro-
reactor design' to 'micro-reactor process design'.
Written by an author with over 38 years of experience in the chemical and
petrochemical process industry, this handbook will present an analysis of the process
steps used to produce industrial hydrocarbons from various raw materials. It is the first
book to offer a thorough analysis of external factors effecting production such as: cost,
availability and environmental legislation. An A-Z list of raw materials and their
properties are presented along with a commentary regarding their cost and availability.
Specific processing operations described in the book include: distillation, thermal
cracking and coking, catalytic methods, hydroprocesses, thermal and catalytic
reforming, isomerization, alkylation processes, polymerization processes, solvent
processes, water removal, fractionation and acid gas removal. Flow diagrams and
descriptions of more than 250 leading-edge process technologies An analysis of
chemical reactions and process steps that are required to produce chemicals from
various raw materials Properties, availability and environmental impact of various raw
materials used in hydrocarbon processing
This is a well-rounded handbook of fermentation and biochemical engineering
presenting techniques for the commercial production of chemicals and pharmaceuticals
via fermentation. Emphasis is given to unit operations fermentation, separation,
purification, and recovery. Principles, process design, and equipment are detailed.
Environment aspects are covered. The practical aspects of development, design, and
operation are stressed. Theory is included to provide the necessary insight for a
particular operation. Problems addressed are the collection of pilot data, choice of scale-
up parameters, selection of the right piece of equipment, pinpointing of likely trouble
spots, and methods of troubleshooting. The text, written from a practical and operating
viewpoint, will assist development, design, engineering and production personnel in the
fermentation industry. Contributors were selected based on their industrial background
and orientation. The book is illustrated with numerous figures, photographs and
schematic diagrams.
The development and implementation of a new chemical process involves much more
than chemistry, materials, and equipment. It is a very complex endeavor and its
success depends on the effective interactions and organization of professionals in
many different positions - scientists, chemical engineers, managers, attorneys,
economists, and specialists. Developing An Industrial Chemical Process: An Integrated
Approach is the first professional reference to examine the actual process development
practices of industrial corporations, research organizations, engineering companies and
universities. Backed by 45 years of experience within R&D, design, and management
positions in various countries, the author presents his know-how for better and faster
results and fewer start-up problems. While most books on chemical processes
concentrate only on the scientific/technical aspect, this book also deals with the range
of people and "real life" issues involved. Developing An Industrial Chemical Process
serves as a "how to" guide for the effective management of process development
procedures. The issues start with the "why" and "how" concerns of the executives and
project managers and proceed with the actual implementation by professionals, each in
his/her particular role. The author addresses the working organization and the different
activities involved in a process development program, including the implementation,
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design, construction and start-up of a new plant. Finally, each chapter provides a short
summary of the key issues along with suggestions for further reading. This book can
help you handle the problems normally associated with the development and
implementation of a new process and reduce the time and resources that you and your
organization spend on this critical activity.
A guide to the development and manufacturing of pharmaceutical products written for
professionals in the industry, revised second edition The revised and updated second
edition of Chemical Engineering in the Pharmaceutical Industry is a practical book that
highlights chemistry and chemical engineering. The book’s regulatory quality strategies
target the development and manufacturing of pharmaceutically active ingredients of
pharmaceutical products. The expanded second edition contains revised content with
many new case studies and additional example calculations that are of interest to
chemical engineers. The 2nd Edition is divided into two separate books: 1) Active
Pharmaceutical Ingredients (API's) and 2) Drug Product Design, Development and
Modeling. The active pharmaceutical ingredients book puts the focus on the chemistry,
chemical engineering, and unit operations specific to development and manufacturing
of the active ingredients of the pharmaceutical product. The drug substance operations
section includes information on chemical reactions, mixing, distillations, extractions,
crystallizations, filtration, drying, and wet and dry milling. In addition, the book includes
many applications of process modeling and modern software tools that are geared
toward batch-scale and continuous drug substance pharmaceutical operations. This
updated second edition: « Contains 30new chapters or revised chapters specific to API,
covering topics including: manufacturing quality by design, computational approaches,
continuous manufacturing, crystallization and final form, process safety « Expanded
topics of scale-up, continuous processing, applications of thermodynamics and
thermodynamic modeling, filtration and drying ¢ Presents updated and expanded
example calculations ¢ Includes contributions from noted experts in the field Written for
pharmaceutical engineers, chemical engineers, undergraduate and graduate students,
and professionals in the field of pharmaceutical sciences and manufacturing, the
second edition of Chemical Engineering in the Pharmaceutical Industry focuses on the
development and chemical engineering as well as operations specific to the design,
formulation, and manufacture of drug substance and products.
Up-to-Date Coverage of All Chemical Engineering Topics?from the Fundamentals to
the State of the Art Now in its 85th Anniversary Edition, this industry-standard resource
has equipped generations of engineers and chemists with vital information, data, and
insights. Thoroughly revised to reflect the latest technological advances and processes,
Perry's Chemical Engineers' Handbook, Ninth Edition, provides unsurpassed coverage
of every aspect of chemical engineering. You will get comprehensive details on
chemical processes, reactor modeling, biological processes, biochemical and
membrane separation, process and chemical plant safety, and much more. This fully
updated edition covers: Unit Conversion Factors and Symbols ¢ Physical and Chemical
Data including Prediction and Correlation of Physical Properties « Mathematics
including Differential and Integral Calculus, Statistics , Optimization « Thermodynamics
» Heat and Mass Transfer ¢ Fluid and Particle Dynamics *Reaction Kinetics * Process
Control and Instrumentations Process Economics ¢ Transport and Storage of Fluids
Heat Transfer Operations and Equipment « Psychrometry, Evaporative Cooling, and
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Solids Drying ¢ Distillation « Gas Absorption and Gas-Liquid System Design « Liquid-
Liquid Extraction Operations and Equipment « Adsorption and lon Exchange « Gas-
Solid Operations and Equipment ¢ Liquid-Solid Operations and Equipment « Solid-Solid
Operations and Equipment «Chemical Reactors * Bio-based Reactions and Processing
» Waste Management including Air ,Wastewater and Solid Waste Management*
Process Safety including Inherently Safer Design ¢ Energy Resources, Conversion and
Utilization* Materials of Construction
Substantially revising and updating the information from the widely-used previous
editions, this book offers a valuable overview of current chemical processes, products,
and practices. No other source offers as much data on the chemistry, engineering,
economics, and infrastructure of the industry. In addition to thoroughly revised material
on chemical economics, safety, statistical control methods, and waste management,
chapters on industrial cell culture and industrial fermentation expand the treatment of
biochemical engineering. Sectors covered include: plastics, rubber, adhesives, textiles,
pharmaceuticals, soap, coal, dyes, chlor-alkali, pigments, chemical explosives,
petrochemicals, natural and industrial gas, synthetic nitrogen products, fats, sulfur,
phosphorus, wood, and sweeteners. Comprehensive and easy to use, the tenth edition
of Riegel's Handbook of Industrial Chemistry is an essential working tool for chemical
and process engineers, chemists, plant and safety managers, and regulatory agency
personnel.
Handbook of Chemical Process DevelopmentHandbook for Chemical Process
Research and DevelopmentCRC Press
Handbook of Chemical Technology and Pollution Control integrates industrial chemistry
with pollution control and environmental chemistry. This unified approach provides
practicing professionals and consultants with a concise yet authoritative handbook
covering the Key Features, relative importance, and environmental impact of currently
operating chemical processes. It also meets the critical needs of students training for
industrial careers. Handbook of Chemical Technology and Pollution Control considers
community, municipal, power generation, industrial, and transportation components of
environmental impact. The book covers the major inorganic and organic commaodity
chemicals; aluminum, iron and steel, and copper prodution; pulp and paper;
fermentation; petroleum production and refining. It also includes key topics and process
details for major peterochemicals and large-scale consumer and engineering polymers.
This single, convenient volume describes aspects of recycling at the industrial and post-
consumer levels, and emphasizes a quantitative approach as used in the author's well-
known lifecycle work with disposable and reusable cups. 0-12-350811-8Key Features *
Covers historical background and new developments in a single, authoritative
handbook * Presents integrated treatment of chemical technology with emission control
chemistry * Includes tables throughout that give current and trend data * Considers
community, municipal, power generation, industrial, and transportation components of
environmental impact * Provides many references to further reading * Contains review
guestions that offer working experience with the information and concepts
Written by a highly regarded author with industrial and academic experience, this new
edition of an established bestselling book provides practical guidance for students,
researchers, and those in chemical engineering. The book includes a new section on
sustainable energy, with sections on carbon capture and sequestration, as a result of
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increasing environmental awareness; and a companion website that includes problems,
worked solutions, and Excel spreadsheets to enable students to carry out complex
calculations.
While emphasizing conservation and sustainable strategies, this book provides steps to
improve the manufacturing technologies used in creating products. By simplifying the
chemistry, process development, manufacturing practices and processes, the book
provides a structured approach to producing quality products with little waste, making
the process not only efficient but environmentally friendly. lllustrated with case studies,
this is an essential resource for chemical engineers, chemists, plant engineers, and
operating personnel in any chemical related businesses.
The 2nd edition provides an update of information since the publication of the first
edition including best practices for managing process safety developed by industry as
well as incorporate the additional process safety elements. In addition the book
includes a focus on maintaining and improving a Process Safety Management (PSM)
System. This 2nd edition also provides "how to information to" determine process
safety performance status, implement one or more new elements into an existing PSM
system, maintain or improve an existing PSM system, and manage future process
safety performance.
This book provides comprehensive safety and health-related data for hydrocarbons and
organic chemicals as well as selected data for inorganic chemicals.
Comprehensive and practical guide to the selection and design of a wide range of
chemical process equipment. Emphasis is placed on real-world process design and
performance of equipment. Provides examples of successful applications, with
numerous drawings, graphs, and tables to show the functioning and performance of the
equipment. Equipment rating forms and manufacturers' questionnaires are collected to
illustrate the data essential to process design. Includes a chapter on equipment cost
and addresses economic concerns. * Practical guide to the selection and design of a
wide range of chemical process equipment. Examples of successful, real-world
applications are provided. * Fully revised and updated with valuable shortcut methods,
rules of thumb, and equipment rating forms and manufacturers' questionnaires have
been collected to demonstrate the design process. Many line drawings, graphs, and
tables illustrate performance data. * Chapter 19 has been expanded to cover new
information on membrane separation. Approximately 100 worked examples are
included. End of chapter references also are provided.
The Handbook for Chemical Process Research and Development focuses on
developing processes for chemical and pharmaceutical industries. Forty years ago
there were few process research and development activities in the pharmaceutical
industry, partially due to the simplicity of the drug molecules. However, with the
increasing structural complexity, especially the introduction of chiral centers into the
drug molecules and strict regulations set by the EMA and FDA, process R&D has
become one of the critical departments for pharmaceutical companies. This book
assists with the key responsibility of process chemists to develop chemical processes
for manufacturing pharmaceutical intermediates and final drug substances for clinical
studies and commercial production.
Guidelines for Risk Based Process Safety provides guidelines for industries that
manufacture, consume, or handle chemicals, by focusing on new ways to design,
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correct, or improve process safety management practices. This new framework for
thinking about process safety builds upon the original process safety management
ideas published in the early 1990s, integrates industry lessons learned over the
intervening years, utilizes applicable "total quality” principles (i.e., plan, do, check, act),
and organizes it in a way that will be useful to all organizations - even those with
relatively lower hazard activities - throughout the life-cycle of a company.
Written by more than 40 world renowned authorities in the field, this reference presents
information on plant design, significant chemical reactions, and processing operations
in industrial use - offering shortcut calculation methods wherever possible.
This substantially revised and updated classic reference offers a valuable overview and
myriad details on current chemical processes, products, and practices. No other source
offers as much data on the chemistry, engineering, economics, and infrastructure of the
industry. The two volume Handbook serves a spectrum of individuals, from those who
are directly involved in the chemical industry to others in related industries and
activities. Industrial processes and products can be much enhanced through observing
the tenets and applying the methodologies found in the book’s new chapters.
Part I: Process design -- Introduction to design -- Process flowsheet development --
Utilities and energy efficient design -- Process simulation -- Instrumentation and
process control -- Materials of construction -- Capital cost estimating -- Estimating
revenues and production costs -- Economic evaluation of projects -- Safety and loss
prevention -- General site considerations -- Optimization in design -- Part Il: Plant
design -- Equipment selection, specification and design -- Design of pressure vessels --
Design of reactors and mixers -- Separation of fluids -- Separation columns (distillation,
absorption and extraction) -- Specification and design of solids-handling equipment --
Heat transfer equipment -- Transport and storage of fluids.
This book brings together the chemical strategies used in the optimisation of organic
reactions and processes, and highlights the practical and technological options
available. This book offers: an encyclopedic treatment of organic chemistry from an
industrial, process research and development, and manufacturing point of view plenty
of examples to illustrate the scope and limitation of the strategies a comprehensive
index organised by topic, reaction type, and reagent an extensive literature survey. This
Is an essential and comprehensive guide for experienced practitioners of chemical
process research and development, fresh recruits to chemical industry R&D divisions,
and academics who are interested in interacting with the chemical industry, optimising
their synthetic strategies, and enriching the field of atom economy.
Batch processes are used to manufacture many fine organic chemicals, and as such
they can be considered to underpin much of the modern chemical industry. Despite
widespread use and a consequent huge contribution to wealth creation, batch
processes have attracted limited attention outside the user industries. Batch chemicals
processing uses a number of core techniques and technologies, such as scheduling
and sequence control, agitation and batch filtration. The combination of these
technologies with often complex chemistry, the multi-purpose nature of much of this
type of plant, the distinctive safety and environmental issues, and a fast moving
commercial environment makes the development of a successful batch process a
considerable challenge for the chemist or engineer. The literature on the topics covered
in this book is fragmented and often not easily accessible, so this handbook has been
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written to address this problem and to bring together design and process analysis
methods in the core areas of batch process design. By combining the science and
pragmatism required in the development of successful batch processes this new book
provides answers to real problems in an accessible and concise way. Written by an
international team of authors drawn from industry, consulting and academe, this book is
an essential part of the library of any chemist, technologist or engineer working on the
development of new or existing batch processes.
Since its first development in the 1970s, Process Integration (Pl) has become an
iImportant methodology in achieving more energy efficient processes. This pioneering
handbook brings together the leading scientists and researchers currently contributing
to Pl development, pooling their expertise and specialist knowledge to provide readers
with a comprehensive and up-to-date guide to the latest Pl research and applications.
After an introduction to the principles of PI, the book reviews a wide range of process
design and integration topics ranging from heat and utility systems to water, recycling,
waste and hydrogen systems. The book considers Heat Integration, Mass Integration
and Extended Pl as well as a series of applications and case studies. Chapters address
not just operating and capital costs but also equipment design and operability issues,
through to buildings and supply chains. With its distinguished editor and international
team of expert contributors, Handbook of Process Integration (PI) is a standard
reference work for managers and researchers in all energy-intensive industries, as well
as academics with an interest in them, including those designing and managing oil
refineries, petrochemical and power plants, as well as paper/pulp, steel, waste, food
and drink processors. This pioneering handbook provides a comprehensive and up-to-
date guide to the latest process integration research and applications Reviews a wide
range of process design and integration topics ranging from heat and utility systems to
water, recycling, waste and hydrogen systems Chapters also address equipment
design and operability issues, through to buildings and supply chains
Designed to provide a comprehensive, step-by-step approach to organic process
research and development in the pharmaceutical, fine chemical, and agricultural
chemical industries, this book describes the steps taken, following synthesis and
evaluation, to bring key compounds to market in a cost-effective manner. It describes
hands-on, step-by-step, approaches to solving process development problems,
including route, reagent, and solvent selection; optimising catalytic reactions; chiral
syntheses; and "green chemistry.” Second Edition highlights: ¢ Reflects the current
thinking in chemical process R&D for small molecules ¢ Retains similar structure and
orientation to the first edition. « Contains approx. 85% new material « Primarily new
examples (work-up and prospective considerations for pilot plant and manufacturing
scale-up) « Some new/expanded topics (e.g. green chemistry, genotoxins, enzymatic
processes) ¢ Replaces the first edition, although the first edition contains useful older
examples that readers may refer to Provides insights into generating rugged, practical,
cost-effective processes for the chemical preparation of "small molecules” Breaks down
process optimization into route, reagent and solvent selection, development of reaction
conditions, workup, crystallizations and more Presents guidelines for implementing and
troubleshooting processes
This three-volume handbook provides an overview of the key aspects of micro process
engineering. Volume 1 covers the fundamentals, operations and catalysts, volume 2
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examines devices, reactions and applications, with volume 3 rounding off the trilogy
with system, process and plant engineering. Fluid dynamics, mixing, heat/mass
transfer, purification and separation microstructured devices and microstructured
reactors are explained in the first volume. Volume 2 segments microreactor design,
fabrication and assembly, bulk and fine chemistry, polymerisation, fuel processing and
functional materials into understandable parts. The final volume of the handbook
addresses microreactor systems design and scale-up, sensing, analysis and control,
chemical process engineering, economic and eco-efficiency analyses as well as
microreactor plant case studies in one book. Together, this 3-volume handbook
explains the science behind micro process engineering to the scale-up and their real life
industrial applications.

This book is designed to apprise the students of chemical engineering with a variety of
different processes of chemical technologies. The book is richly illustrated and covers
the essential information with the help of flow diagrams, enabling the students to gain a
full understanding of both the fundamental concepts and chemical reactions involved in
process technologies. Newer technologies have been dealt with and some technologies
which have lost their relevance have been omitted. Computer simulation methods have
been described for many important technologies. In short, the book considers computer
design tools and design software, in a manner that integrates this knowledge smoothly
into the main subject. The book is expected to become useful not only to the students
for courses in Chemical Technology but also to practising engineers and process
designers for innovative process development. There are topics on natural products
and fermentation process chemicals, organic chemicals, inorganic chemicals, refinery
operations, oil and gas operations and nanotechnology products. In some of these
topics, computer simulation and costing examples are included. An illustration of
modelling and simulation using C++, is also given as an example of user-written
programs for simulation. Another method that can be used for simulation is the use of
spreadsheets, which is also described with the help of an example. A new important
topic of today being ‘polysilicon’ used in the manufacture of computer chips and solar
panels, is also covered in detail.

This book will update the original edition published in 1997. Since the publication of the
first edition, the biotechnology and biologics industries have gained extensive
knowledge and experience in downstream processing using chromatography and other
technologies associated with recovery and purification unit operations. This book will tie
that experience together for the next generation of readers. Updates include: - sources
and productivity - types of products made today - experiences in clinical and licensed
products - economics - current status of validation - illustrations and tables - automated
column packing - automated systems New topics include: - the use of disposables -
multiproduct versus dedicated production - design principles for chromatography media
and filters - ultrafiltration principles and optimization - risk assessments -
characterization studies - design space - platform technologies - process analytical
technologies (PATS) - biogenerics - comparability assessments Key Features: - new
approaches to process optimiaztion - use of patform technologies - applying risk
assessment to process design

A compilation of the calculation procedures needed every day on the job by

chemical engineers. Tables of Contents: Physical and Chemical Properties;
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Stoichiometry; Phase Equilibrium; Chemical-Reaction Equilibrium; Reaction
Kinetics and Reactor Design; Flow of Fluids and Solids; Heat Transfer;
Distillation; Extraction and Leaching; Crystallization; Filtration; Liquid Agitation;
Size Reduction; Drying: Evaporation; Environmental Engineering in the Plant.
lllustrations. Index.

Volume 11 of the Handbook of Green Chemistry series identifies, explains and
expands on green chemistry and engineering metrics, describing how the two
work together, backed by numerous practical applications. Up-to-date and
authoritative, this ready reference covers the development and application of
sustainable chemistry along with engineering metrics in both academia and
industry, providing the latest information on fundamental aspects of metrics,
practical realizations and example case studies. Additionally, it outlines how
metrics have been used to facilitate developments in sustainable and green
chemistry. The different concepts of and approaches to metrics are applied to
fundamental problems in chemistry and the focus is firmly placed on their use to
promote the development and implementation of more sustainable and green
chemistry and technology in the production of chemicals and related products.
Starting with molecular design, followed by chemical route evaluation, chemical
process metrics and product assessment, by the end readers will have a
complete set of metrics to choose from as they move a chemical conception to
final product. Of high interest to academics and chemists working in industry.
Industrial chemistry is the study of chemical processes in industry. It also
involves the development of chemical products through the selection of raw
materials, production optimization and process improvement. It integrates the
principles of chemistry, chemical engineering and environmental science to
develop products for the pharmaceutical industry, polymer manufacturing,
hydrocarbon processing, food processing, etc. The objective of this book is to
give a general view of the different areas of industrial chemistry and their
applications in modern industries. It is a valuable compilation of topics, ranging
from the basics to the most complex advancements in this field. With state-of-the-
art inputs by acclaimed experts in this field, this book will be an essential guide
for both academicians and researchers.

Here is a practical guide that not only presents insights into the organization and
management of the disciplines involved in chemical process development but
also provides basic knowledge of these disciplines, enabling process
development practitioners to recognize and assimilate them in their work. This
book illustrates practical considerations through many examples of the
successful direction and integration of the activities of chemists, analysts,
chemical engineers, and biologists, as well as safety, regulatory, and
environmental professionals in productive teams. Moreover, this reference
provides guidance on: Directing and carrying out specific tasks and courses of
action Making and communicating clear and achievable decisions Solving

problems on the spot Managing the administrative aspects of chemical process
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development The author, Dr. Derek Walker, has directed chemical process
development work for four decades, combining firsthand chemical synthesis
experience with many other disciplines needed to create chemical processes.
You will benefit from his advice and unique insights into: Understanding the
workings of matrix organizations Defining missions and creating action plans
Developing interdisciplinary approaches to problem solving Holding review
meetings, revising goals, and motivating staff Prioritizing programs and
responses to emergencies In addition, you'll learn how successful chemists, in
collaboration with other disciplines, define the best (green) chemistry for process
scale-up, including accommodating FDA requirements in the last process steps
and addressing safety and environmental matters early in their work. Case
studies provide incisive perspective on these issues. A chapter on recognizing
and patenting intellectual property emphasizes the importance of comprehensive
literature surveys and understanding invention. A chapter on the future
challenges you to think beyond narrow constraints and explore new horizons.

A guide to the important chemical engineering concepts for the development of
new drugs, revised second edition The revised and updated second edition of
Chemical Engineering in the Pharmaceutical Industry offers a guide to the
experimental and computational methods related to drug product design and
development. The second edition has been greatly expanded and covers a range
of topics related to formulation design and process development of drug
products. The authors review basic analytics for quantitation of drug product
guality attributes, such as potency, purity, content uniformity, and dissolution, that
are addressed with consideration of the applied statistics, process analytical
technology, and process control. The 2nd Edition is divided into two separate
books: 1) Active Pharmaceutical Ingredients (API's) and 2) Drug Product Design,
Development and Modeling. The contributors explore technology transfer and
scale-up of batch processes that are exemplified experimentally and
computationally. Written for engineers working in the field, the book examines in-
silico process modeling tools that streamline experimental screening approaches.
In addition, the authors discuss the emerging field of continuous drug product
manufacturing. This revised second edition: Contains 21 new or revised
chapters, including chapters on quality by design, computational approaches for
drug product modeling, process design with PAT and process control,
engineering challenges and solutions Covers chemistry and engineering activities
related to dosage form design, and process development, and scale-up Offers
analytical methods and applied statistics that highlight drug product quality
attributes as design features Presents updated and new example calculations
and associated solutions Includes contributions from leading experts in the field
Written for pharmaceutical engineers, chemical engineers, undergraduate and
graduation students, and professionals in the field of pharmaceutical sciences
and manufacturing, Chemical Engineering in the Pharmaceutical Industry,

Second Edition contains information designed to be of use from the engineer's
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perspective and spans information from solid to semi-solid to lyophilized drug
products.

With a focus on actual industrial processes, e.g. the productionof light alkenes,
synthesis gas, fine chemicals, polyethene, itencourages the reader to think “out
of the box” andinvent and develop novel unit operations and processes.
Reflectingtoday’s emphasis on sustainability, this edition contains newcoverage
of biomass as an alternative to fossil fuels, and processintensification. The
second edition includes: New chapters on Process Intensification and Processes
for theConversion of Biomass Updated and expanded chapters throughout with
35% new materialoverall Text boxes containing case studies and examples from
variousdifferent industries, e.g. synthesis loop designs, Sasol | Plant,Kaminsky
catalysts, production of Ibuprofen, click chemistry,ammonia synthesis, fluid
catalytic cracking Questions throughout to stimulate debate and keep
studentsawake! Richly illustrated chapters with improved figures and
flowdiagrams Chemical Process Technology, Second Edition is acomprehensive
introduction, linking the fundamental theory andconcepts to the applied nature of
the subject. It will beinvaluable to students of chemical engineering,
biotechnology andindustrial chemistry, as well as practising chemical engineers.
From reviews of the first edition: “The authors have blended process technology,
chemistryand thermodynamics in an elegant manner... Overall this is awelcome
addition to books on chemical technology.”— The Chemist “Impressively wide-
ranging and comprehensive... anexcellent textbook for students, with a
combination of fundamentalknowledge and technology.” — Chemistry in
Britain(now Chemistry World)
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