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Part I: Process design -- Introduction to design -- Process
flowsheet development -- Utilities and energy efficient design
-- Process simulation -- Instrumentation and process control -Materials of construction -- Capital cost estimating -Estimating revenues and production costs -- Economic
evaluation of projects -- Safety and loss prevention -- General
site considerations -- Optimization in design -- Part II: Plant
design -- Equipment selection, specification and design -Design of pressure vessels -- Design of reactors and mixers
-- Separation of fluids -- Separation columns (distillation,
absorption and extraction) -- Specification and design of
solids-handling equipment -- Heat transfer equipment -Transport and storage of fluids.
Publisher's Note: Products purchased from Third Party sellers
are not guaranteed by the publisher for quality, authenticity,
or access to any online entitlements included with the product
The only textbook that applies thermodynamics to real-world
process engineering problems This must-read for advanced
students and professionals alike is the first book to
demonstrate how chemical thermodynamics work in the real
world by applying them to actual engineering examples. It
also discusses the advantages and disadvantages of the
particular models and procedures, and explains the most
important models that are applied in process industry. All the
topics are illustrated with examples that are closely related to
practical process simulation problems. At the end of each
chapter, additional calculation examples are given to enable
readers to extend their comprehension. Chemical
Thermodynamics for Process Simulation instructs on the
behavior of fluids for pure fluids, describing the main types of
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equations of state and their abilities. It discusses the various
quantities of interest in process simulation, their correlation,
and prediction in detail. Chapters look at the important terms
for the description of the thermodynamics of mixtures; the
most important models and routes for phase equilibrium
calculation; models which are applicable to a wide variety of
non-electrolyte systems; membrane processes; polymer
thermodynamics; enthalpy of reaction; chemical equilibria,
and more. -Explains thermodynamic fundamentals used in
process simulation with solved examples -Includes new
chapters about modern measurement techniques, retrograde
condensation, and simultaneous description of chemical
equilibrium -Comprises numerous solved examples, which
simplify the understanding of the often complex calculation
procedures, and discusses advantages and disadvantages of
models and procedures -Includes estimation methods for
thermophysical properties and phase equilibria
thermodynamics of alternative separation processes
-Supplemented with MathCAD-sheets and DDBST programs
for readers to reproduce the examples Chemical
Thermodynamics for Process Simulation is an ideal resource
for those working in the fields of process development,
process synthesis, or process optimization, and an excellent
book for students in the engineering sciences.
Gives insight into eliminating specific classes of hazards,
while providing real case histories with valuable messages.
There are practical sections on mechanical integrity,
management of change, and incident investigation programs,
along with a long list of helpful resources. New chapter in this
edition covers accidents involving compressors, hoses and
pumps. Stay up to date on all the latest OSHA requirements,
including the OSHA required Management of Change,
Mechanical Integrity and Incident Investigation regulations
Learn how to eliminate hazards in the design, operation and
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maintenance of chemical process plants and petroleum
refineries World-renowned expert in process safety, Roy
Sanders, shows you how to reduce risks in your plant Learn
from the mistakes of others, so that your plant doesn't suffer
the same fate Save lives, reduce loss, by following the
principles outlined in this must-have text for process safety.
There is no other book like it!
Computer techniques have made online measurements
available at every sampling period in a chemical process.
However, measurement errors are introduced that require
suitable techniques for data reconciliation and improvements
in accuracy. Reconciliation of process data and reliable
monitoring are essential to decisions about possible system
modifications (optimization and control procedures), analysis
of equipment performance, design of the monitoring system
itself, and general management planning. While the
reconciliation of the process data has been studied for more
than 20 years, there is no single source providing a unified
approach to the area with instructions on implementation.
Data Processing and Reconciliation for Chemical Process
Operations is that source. Competitiveness on the world
market as well as increasingly stringent environmental and
product safety regulations have increased the need for the
chemical industry to introduce such fast and low cost
improvements in process operations. Introduces the first
unified approach to this important field Bridges theory and
practice through numerous worked examples and industrial
case studies Provides a highly readable account of all
aspects of data classification and reconciliation Presents the
reader with material, problems, and directions for further
study
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
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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 deals with the design and integration of chemical
processes, emphasizing the conceptual issues that are
fundamental to the creation of the process. Chemical process
design requires the selection of a series of processing steps
and their integration to form a complete manufacturing
system. The text emphasizes both the design and selection of
the steps as individual operations and their integration. Also,
the process will normally operate as part of an integrated
manufacturing site consisting of a number of processes
serviced by a common utility system. The design of utility
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systems has been dealt with in the text so that the
interactions between processes and the utility system and
interactions between different processes through the utility
system can be exploited to maximize the performance of the
site as a whole. Chemical processing should form part of a
sustainable industrial activity. For chemical processing, this
means that processes should use raw materials as efficiently
as is economic and practicable, both to prevent the
production of waste that can be environmentally harmful and
to preserve the reserves of raw materials as much as
possible. Processes should use as little energy as economic
and practicable, both to prevent the build-up of carbon
dioxide in the atmosphere from burning fossil fuels and to
preserve reserves of fossil fuels. Water must also be
consumed in sustainable quantities that do not cause
deterioration in the quality of the water source and the longterm quantity of the reserves. Aqueous and atmospheric
emissions must not be environmentally harmful, and solid
waste to landfill must be avoided. Finally, all aspects of
chemical processing must feature good health and safety
practice. It is important for the designer to understand the
limitations of the methods used in chemical process design.
The best way to understand the limitations is to understand
the derivations of the equations used and the assumptions on
which the equations are based. Where practical, the
derivation of the design equations has been included in the
text. The book is intended to provide a practical guide to
chemical process design and integration for undergraduate
and postgraduate students of chemical engineering,
practicing process designers and chemical engineers and
applied chemists working in process development. Examples
have been included throughout the text. Most of these
examples do not require specialist software and can be
performed on spreadsheet software. Finally, a number of
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exercises have been added at the end of each chapter to
allow the reader to practice the calculation procedures.
Industrial Chemical Process Analysis and Design uses
chemical engineering principles to explain the transformation
of basic raw materials into major chemical products. The book
discusses traditional processes to create products like nitric
acid, sulphuric acid, ammonia, and methanol, as well as more
novel products like bioethanol and biodiesel. Historical
perspectives show how current chemical processes have
developed over years or even decades to improve their
yields, from the discovery of the chemical reaction or physicochemical principle to the industrial process needed to yield
commercial quantities. Starting with an introduction to
process design, optimization, and safety, Martin then provides
stand-alone chapters—in a case study fashion—for
commercially important chemical production processes.
Computational software tools like MATLAB®, Excel, and
Chemcad are used throughout to aid process analysis.
Integrates principles of chemical engineering, unit operations,
and chemical reactor engineering to understand process
synthesis and analysis Combines traditional computation and
modern software tools to compare different solutions for the
same problem Includes historical perspectives and traces the
improving efficiencies of commercially important chemical
production processes Features worked examples and end-ofchapter problems with solutions to show the application of
concepts discussed in the text
Chemical Process Engineering presents a systematic
approach to solving design problems by listing the needed
equations, calculating degrees-of-freedom, developing
calculation procedures to generate process specificationsmostly pressures, temperatures, compositions, and flow
rates- and sizing equipment. This illustrative reference/text
tabulates numerous easy-to-follow calculation procedures as
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well as the relationships needed for sizing commonly used
equipment.

Familiarizes the student or an engineer new to
process safety with the concept of process safety
management Serves as a comprehensive reference
for Process Safety topics for student chemical
engineers and newly graduate engineers Acts as a
reference material for either a stand-alone process
safety course or as supplemental materials for
existing curricula Includes the evaluation of SACHE
courses for application of process safety principles
throughout the standard Ch.E. curricula in addition
to, or as an alternative to, adding a new specific
process safety course Gives examples of process
safety in design
Guiding readers through all steps of the complex
process, this book covers the most diverse aspects
of chemicals production, including those not or
insufficiently covered in natural science courses.
These comprise economic feasibility, patenting and
licensing, demands on the location and the problem
of waste disposal. Throughout, the author does not
rely on simple references to other literature but
instead reiterates many facts and places them in
context, as well as succinctly explaining formulas,
thus removing the need to look up items in
secondary reference works. As such, the book is
suitable for both newcomers as well as those already
working in the field. Those working in R&D as well as
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plant managers will learn how to avoid pitfalls,
resulting in higher safety. A common basis and
indispensable ready reference for engineers and
chemists.
"The most complete, up-to-date, problem-solving
toolkit for chemical engineers and process
designers. Industrial Chemical Process Design,
Second Edition provides a step-by-step methodology
and 25 downloadable, customizable, needs-specific
software applications that offer quick, accurate
solutions to complex process design problems.
These applications uniquely fill the gaps left by large,
very expensive commercial process simulation
software packages used to select, size, and design
industrial chemical process equipment. Written by a
hands-on industry consultant and featuring more
than 200 illustrations, this book thoroughly details:
Sizing and cost estimating of process unit operation
equipment Design and rating of fractionation
equipment and three-phase separation equipment
Chemical optimization Commercial distillation
Packaged plant cost analysis Estimating cost for
modular packages Performing operations such as
liquid-liquid extraction and gas liquid separation
vessel sizing and rating Green engineering New to
the Second Edition: Added focus on sustainability
with new green engineering coverage: crude oil
database; vegetable oils and plant greenhouse
production for use in automobile fuels; gasoline and
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diesel fuel database; greenhouse fuels; water
removal treatment in three-phase vessel design New
focus on engineering economics Simplified
shell/tube design method and improved shell/tube
exchanger software improvements Fluid flow
coverage includes both single- and two-phase flow
and the very desirable addition of complete process
engineering of NOx removal and catalytic SCR
reactor processes necessary in all electric generator
power plants and refinery furnace systems (per
mandatory EPA regulations) Coverage of the FischerTropsch process converting natural methane gas to
crude oil products, liquids, gasoline, diesel, and jet
fuel - all sulfur-free! Includes a plan to decrease
reliance on crude oil imports Contains a packaged
cost analysis natural gas-to-liquids plant turn-key
software program "-With a focus on actual industrial processes, e.g. the
production of light alkenes, synthesis gas, fine
chemicals, polyethene, it encourages the reader to
think “out of the box” and invent and develop novel
unit operations and processes. Reflecting today’s
emphasis on sustainability, this edition contains new
coverage of biomass as an alternative to fossil fuels,
and process intensification. The second edition
includes: New chapters on Process Intensification
and Processes for the Conversion of Biomass
Updated and expanded chapters throughout with
35% new material overall Text boxes containing
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case studies and examples from various different
industries, e.g. synthesis loop designs, Sasol I Plant,
Kaminsky catalysts, production of Ibuprofen, click
chemistry, ammonia synthesis, fluid catalytic
cracking Questions throughout to stimulate debate
and keep students awake! Richly illustrated chapters
with improved figures and flow diagrams Chemical
Process Technology, Second Edition is a
comprehensive introduction, linking the fundamental
theory and concepts to the applied nature of the
subject. It will be invaluable to students of chemical
engineering, biotechnology and industrial chemistry,
as well as practising chemical engineers. From
reviews of the first edition: “The authors have
blended process technology, chemistry and
thermodynamics in an elegant manner… Overall this
is a welcome addition to books on chemical
technology.” – The Chemist “Impressively wideranging and comprehensive… an excellent textbook
for students, with a combination of fundamental
knowledge and technology.” – Chemistry in Britain
(now Chemistry World)
Elementary Principles of Chemical Processes, 4th
Edition Student International Version 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 introduction to the practice
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of chemical engineering.
This book is a manual for designing and operating a
basic quality management program; a practical
discussion of what is needed and how to fulfill those
needs on a practical basis. It will be helpful to
chemical engineers, plant laboratory managers and
those interested in quality management.
Scaling Chemical Processes: Practical Guides in
Chemical Engineering is one of a series of short
texts that each provides a focused introductory view
on a single subject. The full library spans the main
topics in the chemical process industries for
engineering professionals who require a basic
grounding in various related topics. They are ‘pocket
publications’ that the professional engineer can
easily carry with them or access electronically while
working. Each text is highly practical and applied,
and presents first principles for engineers who need
to get up to speed in a new area fast. The focused
facts provided in each guide will help you converse
with experts in the field, attempt your own initial
troubleshooting, check calculations, and solve
rudimentary problems. This book discusses scaling
chemical processes from a laboratory through a pilot
plant to a commercial plant. It bases scaling on
similarity principles and uses dimensional analysis to
derive the dimensionless parameters necessary to
ensure a successful chemical process development
program. This series is fully endorsed and coPage 11/28
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branded by the IChemE, and they help to promote
the series. Offers practical, short, concise
information on the basics to help you get an answer
or teach yourself a new topic quickly Includes
industry examples to help you solve real world
problems Provides key facts for professionals in
convenient single subject volumes Discusses scaling
chemical processes from a laboratory through a pilot
plant to a commercial plant
The #1 Process Safety Guide, Now Extensively
Updated for Current Industrial Processes, Systems,
and Practices Process safety has seen a dramatic
consolidation of concepts in the past few years.
Chemical Process Safety, Fourth Edition, provides
students and working engineers with the
understanding necessary to apply these new
concepts to safely design and operate any process.
Long the definitive guide in the field, this edition fully
reflects major recent advances in process safety
technology and practice. Readers will find extensive
new and updated coverage of relief sizing, hazards
identification, risk assessment, and many other
topics. Several chapters have been completely
rewritten, and all are substantially modified. This
textbook includes 50 new problems and solutions
(mostly in SI units), and 25 new case histories.
Safety culture Preventive and mitigative safeguards
The CCPS 20 elements of Risk Based Process
Safety (RBPS) Toxicology, industrial hygiene, and
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source models Hazardous material dispersion Fires,
explosions, and concepts for preventing them
Chemical reactivity Reliefs and relief sizing Hazards
identification and evaluation Risk analysis and
assessment, including Layer of Protection Analysis
(LOPA) Safety strategies, procedures, designs, case
histories, and lessons learned Crowl and Louvar link
key academic concepts to modern industrial
practice, making this guide invaluable for all
engineering students and for all working engineers.
Register your product for convenient access to
downloads, updates, and/or corrections as they
become available. See inside book for details.
The first reference to link chemical engineering
technologies and surfactant science in suchbreadth
of focus, Surfactants in Chemical/Process
Engineering features contributionsby major
authorities in chemical engineering whose
applications have opened important newfields for
surfactant use. These applications include dispersion
science, separation processes, oilrecovery,
microemulsions, and environmental control.This
volume discusses ultrafiltration processes, flotation,
metal extractions, and more ...examines surfactants
in process streams for such industrial separations as
micellar-enhancedultrafiltration, adsorbent
regeneration, micellar extractions, and oiVwater
demulsification . ..describes methodologies for
separations of fatty acids, metals, minerals and
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impurities,solvents, and hydrocarbons for costsaving industrial and consumer product manufacture
. . .details techniques for developing and optimizing
formulations for superior agricultural plantcontrol or
enhancement systems, micro- and macroemulsions,
and liquid surfactant membranes... and looks closely
at emulsion polymers in soil stabilizations, protective
coatings, sealants,adhesives, textile processing,
paper finishing, specialty concretes, and tire
manufacture.
A comprehensive and example oriented text for the
study of chemical process design and simulation
Chemical Process Design and Simulation is an
accessible guide that offers information on the most
important principles of chemical engineering design
and includes illustrative examples of their application
that uses simulation software. A comprehensive and
practical resource, the text uses both Aspen Plus
and Aspen Hysys simulation software. The author
describes the basic methodologies for computer
aided design and offers a description of the basic
steps of process simulation in Aspen Plus and
Aspen Hysys. The text reviews the design and
simulation of individual simple unit operations that
includes a mathematical model of each unit
operation such as reactors, separators, and heat
exchangers. The author also explores the design of
new plants and simulation of existing plants where
conventional chemicals and material mixtures with
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measurable compositions are used. In addition, to
aid in comprehension, solutions to examples of real
problems are included. The final section covers plant
design and simulation of processes using
nonconventional components. This important
resource: Includes information on the application of
both the Aspen Plus and Aspen Hysys software that
enables a comparison of the two software systems
Combines the basic theoretical principles of
chemical process and design with real-world
examples Covers both processes with conventional
organic chemicals and processes with more complex
materials such as solids, oil blends, polymers and
electrolytes Presents examples that are solved using
a new version of Aspen software, ASPEN One 9
Written for students and academics in the field of
process design, Chemical Process Design and
Simulation is a practical and accessible guide to the
chemical process design and simulation using
proven software.
Methods in Chemical Process SafetyAcademic
Press
Development of a new chemical plant or process
from concept evaluation to profitable reality is often
an enormously complex problem. Generally, a plantdesign project moves to completion through a series
of stages which may include inception, preliminary
evaluation of economics and market, data
development for a final design, final economic
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evaluation, detailed engineering design,
procurement, erection, startup, and pro duction. The
general term plant design includes all of the
engineering aspects involved in the development of
either a new, modified, or expanded industrial plant.
In this context, individuals involved in such work will
be making economic evaluations of new processes,
designing individual pieces of equipment for the
proposed new ventures, or developing a plant layout
for coordination of the overall operation. Because of
the many design duties encountered, the engineer
involved is many times referred to as a design
engineer. If the latter specializes in the economic
aspects of the design, the individual may be referred
to as a cost engineer. On the other hand, if he or she
emphasizes the actual design of the equipment and
facilities necessary for carrying out the process, the
individual may be referred to as a process design
engineer. The material presented in this book is
intended to aid the latter in developing rapid
chemical designs without becoming unduly involved
in the often complicated theoretical underpinnings of
these useful notes, charts, tables, and equations.
Incidents That Define Process Safety describes
approximately fifty incidents that have had a
significant impact on the chemical and refining
industries' approaches to modern process safety.
Events are described in detail so readers get a
fundamental understanding of the root causes, the
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consequences, the lessons learned, and actions that
can prevent a recurrence. There are exhaustive
investigative reports about these events, allowing
you to apply the resulting safety principles to their
current operations.
This text explains the concepts behind process
design. It uses a case study approach, guiding
readers through realistic design problems, and
referring back to these cases at the end of each
chapter. Throughout, the author uses shortcut
techniques that allow engineers to obtain the whole
focus for a design in a very short period (generally
less than two days).
Keeping the importance of basic tools of process
calculations—material balance and energy balance—in
mind, the text prepares the students to formulate
material and energy balance theory on chemical
process systems. It also demonstrates how to solve
the main process-related problems that crop up in
chemical engineering practice. The chapters are
organized in a way that enables the students to
acquire an in-depth understanding of the subject.
The emphasis is given to the units and conversions,
basic concepts of calculations, material balance
with/without chemical reactions, and combustion of
fuels and energy balances. Apart from numerous
illustrations, the book contains numerous solved
problems and exercises which bridge the gap
between theoretical learning and practical
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implementation. All the numerical problems are
solved with block diagrams to reinforce the
understanding of the concepts. Primarily intended as
a text for the undergraduate students of chemical
engineering, it will also be useful for other allied
branches of chemical engineering such as polymer
science and engineering and petroleum engineering.
KEY FEATURES • Methods of calculation for
stoichiometric proportions with practical examples
from the Industry • Simplified method of solving
numerical problems under material balance with and
without chemical reactions • Conversions of
chemical engineering equations from one unit to
another • Solution of fuel and combustion, and
energy balance problems using tabular column
This best selling text 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
introduction to the practice of chemical engineering.
The Integrated Media Edition update provides a
stronger link between the text, media supplements,
and new student workbook.
Green Sustainable Process for Chemical and
Environmental Engineering and Science: Solid State
Synthetic Methods cover recent advances made in
the field of solid-state materials synthesis and its
various applications. The book provides a brief
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introduction to the topic and the fundamental
principles governing the various methods.
Sustainable techniques and green processes
development in solid-state chemistry are also
highlighted. This book also provides a
comprehensive literature on the industrial application
using solid-state materials and solid-state devices.
Overall, this book is intended to explore green solidstate techniques, eco-friendly materials involved in
organic synthesis and real-time applications.
Provides a broad overview of solid-state chemistry
Outlines an eco-friendly solid-state synthesis of
modern nanomaterials, organometallic, coordination
compounds and pure organic Gives a detailed
account of solid-state chemistry, fundamentals,
concepts, techniques and applications Deliberates
cutting-edge recent advances in industrial
technologies involved in energy, environmental,
medicinal and organic chemistry fields
Completely revised and updated to reflect the
current IUPAC standards, this second edition is
enlarged by five new chapters dealing with the
assessment of energy potential, physical unit
operations, emergency pressure relief, the reliability
of risk reducing measures, and process safety and
process development. Clearly structured in four
parts, the first provides a general introduction and
presents the theoretical, methodological and
experimental aspects of thermal risk assessment.
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Part II is devoted to desired reactions and
techniques allowing reactions to be mastered on an
industrial scale, while the third part deals with
secondary reactions, their characterization, and
techniques to avoid triggering them. Due to the
inclusion of new content and restructuring measures,
the technical aspects of risk reduction are
highlighted in the new section that constitutes the
final part. Each chapter begins with a case history
illustrating the topic in question, presenting lessons
learned from the incident. Numerous examples taken
from industrial practice are analyzed, and each
chapter concludes with a series of exercises or case
studies, allowing readers to check their
understanding of the subject matter. Finally,
additional control questions have been added and
solutions to the exercises and problems can now be
found.
Covers all aspects of chemical process control and provides a
clear and complete overview of the design and hardware
elements needed for practical implementation.
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
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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.
Filling a longstanding gap for graduate courses in the field,
Chemical Reaction Engineering: Beyond the Fundamentals
covers basic concepts as well as complexities of chemical
reaction engineering, including novel techniques for process
intensification. The book is divided into three parts:
Fundamentals Revisited, Building on Fundamentals, and
Beyond the Fundamentals. Part I: Fundamentals Revisited
reviews the salient features of an undergraduate course,
introducing concepts essential to reactor design, such as
mixing, unsteady-state operations, multiple steady states, and
complex reactions. Part II: Building on Fundamentals is
devoted to "skill building," particularly in the area of catalysis
and catalytic reactions. It covers chemical thermodynamics,
emphasizing the thermodynamics of adsorption and complex
reactions; the fundamentals of chemical kinetics, with special
emphasis on microkinetic analysis; and heat and mass
transfer effects in catalysis, including transport between
phases, transfer across interfaces, and effects of external
heat and mass transfer. It also contains a chapter that
provides readers with tools for making accurate kinetic
measurements and analyzing the data obtained. Part III:
Beyond the Fundamentals presents material not commonly
covered in textbooks, addressing aspects of reactors
involving more than one phase. It discusses solid catalyzed
fluid-phase reactions in fixed-bed and fluidized-bed reactors,
gas–solid noncatalytic reactions, reactions involving at least
one liquid phase (gas–liquid and liquid–liquid), and
multiphase reactions. This section also describes membraneassisted reactor engineering, combo reactors, homogeneous
catalysis, and phase-transfer catalysis. The final chapter
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provides a perspective on future trends in reaction
engineering.
This is a free sample chapter from a short book on chemical
process design. The book derives from a course on chemical
process design that I taught at the University of Cambridge,
UK, between 2008 and 2018 and is intended to serve as a
basic introduction to a number of disciplines within the topic.
Given the immense breadth and depth of this subject, the aim
of this book is to introduce and illustrate certain key points
and concepts and to provide a template ‘workflow’ for
certain procedures such as gaseous relief header design or
distillation optimisation. Reference is made to specialist
design manuals for specific topics such that more information
can be obtained by the reader where necessary. The aim of
this book is not to provide a definitive reference for all design
scenarios but rather to act as an introductory guide! The book
was originally written for undergraduate students embarking
on their design project, but it is also intended to serve as a
succinct reference guide to existing practitioners.
Process safety is a disciplined framework for managing the
integrity of operating systems and processes handling
hazardous substances. Continued occurrence of major losses
have had a significant impact on the industry's approaches to
modern process safety. Consequently, the process safety
management is now globally recognized as the primary
approach for establishing the level of safety in operations
required to manage high-hazard processes. With this in mind,
and also due to the evolution in regulatory thinking that
integrated traditional occupational safety with process safety,
several process safety methods were developed by industry
associations around the world. Although all these methods
share the same basic objectives, the number of program
elements may vary depending on the criteria used.
Consequently, selecting the best method to chemical process
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safety could be challenging due to the existence of different
options. I decided to write this project to address this
challenge by provide an overview of the most important
recent advancements and contributions in chemical process
safety. The project helps researchers and professionals to
obtain guidance on the selection and practice of chemical
process safety methods. The main features of this volume
are: To acquaint the reader/researcher with the fundamentals
of the process safety To provide most recent advancements
and contributions in the given topic from practical point of
view To provide readers views/opinions of the expert in each
topic To provide guidance on the practice of the given topic
The selection of the author(s) of each chapter from among
the leading researchers and/or practitioners for each given
topic
Outlines the concepts of chemical engineering so that nonchemical engineers can interface with and understand basic
chemical engineering concepts Overviews the difference
between laboratory and industrial scale practice of chemistry,
consequences of mistakes, and approaches needed to scale
a lab reaction process to an operating scale Covers basics of
chemical reaction eningeering, mass, energy, and fluid
energy balances, how economics are scaled, and the nature
of various types of flow sheets and how they are developed
vs. time of a project Details the basics of fluid flow and
transport, how fluid flow is characterized and explains the
difference between positive displacement and centrifugal
pumps along with their limitations and safety aspects of these
differences Reviews the importance and approaches to
controlling chemical processes and the safety aspects of
controlling chemical processes, Reviews the important
chemical engineering design aspects of unit operations
including distillation, absorption and stripping, adsorption,
evaporation and crystallization, drying and solids handling,
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polymer manufacture, and the basics of tank and agitation
system design
This comprehensive and thoroughly revised text, now in its
second edition, continues to present the fundamental
concepts of how mathematical models of chemical processes
are constructed and demonstrate their applications to the
simulation of two of the very important chemical engineering
systems: the chemical reactors and distillation systems. The
book provides an integrated treatment of process description,
mathematical modelling and dynamic simulation of realistic
problems, using the robust process model approach and its
simulation with efficient numerical techniques. Theoretical
background materials on activity coefficient models, equation
of state models, reaction kinetics, and numerical solution
techniques—needed for the development of mathematical
models—are also addressed in the book. The topics of
discussion related to tanks, heat exchangers, chemical
reactors (both continuous and batch), biochemical reactors
(continuous and fed-batch), distillation columns (continuous
and batch), equilibrium flash vaporizer, and refinery
debutanizer column contain several worked-out examples
and case studies to teach students how chemical processes
can be measured and monitored using computer
programming. The new edition includes two more
chapters—Reactive Distillation Column and Vaporizing
Exchangers—which will further strengthen the text. This book
is designed for senior level undergraduate and first-year
postgraduate level courses in “Chemical Process Modelling
and Simulation”. The book will also be useful for students of
petrochemical engineering, biotechnology, and biochemical
engineering. It can serve as a guide for research scientists
and practising engineers as well.
Written by a highly regarded author with industrial and
academic experience, this new edition of an established
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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
increasing environmental awareness; and a companion
website that includes problems, worked solutions, and Excel
spreadsheets to enable students to carry out complex
calculations.
Kinetics of Chemical Processes details the concepts
associated with the kinetic study of the chemical processes.
The book is comprised of 10 chapters that present
information relevant to applied research. The text first covers
the elementary chemical kinetics of elementary steps, and
then proceeds to discussing catalysis. The next chapter
tackles simplified kinetics of sequences at the steady state.
Chapter 5 deals with coupled sequences in reaction
networks, while Chapter 6 talks about autocatalysis and
inhibition. The seventh chapter describes the irreducible
transport phenomena in chemical kinetics. The next two
chapters discuss the correlations in homogenous kinetics and
heterogeneous catalysis, respectively. The last chapter
covers the analysis of reaction networks. The book will be of
great use to students, researchers, and practitioners of
scientific disciplines that deal with chemical reaction,
particularly chemistry and chemical engineering.
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
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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.
This new book offers research and updates on the chemical
process in liquid and solid phases. The collection of topics in
this book reflect the diversity of recent advances in chemical
processes with a broad perspective that will be useful to
scientists as well as graduate students and engineers. The
book will help to fill the gap between theory and practice in
industry.
Methods in Chemical Process Safety, Volume Four focuses
on the process of learning from experience, including
elements of process safety management, human factors in
the chemical process industries, and the regulation of
chemical process safety, including current approaches. Users
will find this book to be an informative tool and user manual
for process safety for a variety of professionals with this new
release focusing on Advanced Methods of Risk Assessment
and Management, Logic Based Methods for Dynamic Risk
Assessment, Bayesian Methods for Dynamic Risk
Assessment, Data Driven Methods, Rare Event Risk
Assessment, Risk Management and Multi Criteria, and much
more. Helps acquaint the reader/researcher with the
fundamentals of process safety Provides the most recent
advancements and contributions on the topic from a practical
point-of-view Presents users with the views/opinions of
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experts in each topic Includes a selection of authors who are
leading researchers and/or practitioners for each given topic
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, 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.
Principles of Chemical Engineering Processes: Material and
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Energy Balances introduces the basic principles and
calculation techniques used in the field of chemical
engineering, 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 reactors Explains the concepts
of dimensions, units, psychrometry, steam properties, and
conservation of mass and energy Demonstrates how
MATLAB® and Simulink® can be used to solve complicated
problems of material and energy balances Shows how to
solve steady-state and transient mass and energy balance
problems involving multiple-unit processes and recycle,
bypass, and purge streams Develops quantitative problemsolving skills, specifically the ability to think quantitatively
(including numbers and units), the ability to translate words
into diagrams and mathematical expressions, the ability to
use common sense to interpret vague and ambiguous
language in problem statements, and the ability to make
judicious use of approximations 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 examples and
homework problems. Educational software, downloadable
exercises, and a solutions manual are available with
qualifying course adoption.
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