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Bioseparations engineering deals with the scientific
and engineering principles involved in large-scale
separation and purification of biological products. It
is a key component of most chemical
engineering/biotechnology/bioprocess engineering
programmes. This book discusses the underlying
principles of bioseparations engineering written from
the perspective of an undergraduate course. It
covers membrane based bioseparations in much
more detail than some of the other books on
bioseparations engineering. Based largely on the
lecture notes the author developed to teach the
course, this book is especially suitable for use as an
undergraduate level textbook, as most other
textbooks are targeted at graduate students.
In the 21st Century, processing food is no longer a
simple or straightforward matter. Ongoing advances
in manufacturing have placed new demands on the
design and methodology of food processes. A highly
interdisciplinary science, food process design draws
upon the principles of chemical and mechanical
engineering, microbiology, chemistry, nutrition and
economics, and is of central importance to the food
industry. Process design is the core of food
engineering, and is concerned at its root with taking
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new concepts in food design and developing them
through production and eventual consumption.
Handbook of Food Process Design is a major new
2-volume work aimed at food engineers and the
wider food industry. Comprising 46 original chapters
written by a host of leading international food
scientists, engineers, academics and systems
specialists, the book has been developed to be the
most comprehensive guide to food process design
ever published. Starting from first principles, the
book provides a complete account of food process
designs, including heating and cooling,
pasteurization, sterilization, refrigeration, drying,
crystallization, extrusion, and separation. Mechanical
operations including mixing, agitation, size reduction,
extraction and leaching processes are fully
documented. Novel process designs such as
irradiation, high-pressure processing, ultrasound,
ohmic heating and pulsed UV-light are also
presented. Food packaging processes are
considered, and chapters on food quality, safety and
commercial imperatives portray the role process
design in the broader context of food production and
consumption.
?????????????????????????????????????????????
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This book deals with the design and integration of
chemical processes, emphasizing the conceptual
issues that are fundamental to the creation of the
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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 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 long-term quantity of the reserves.
Aqueous and atmospheric emissions must not be
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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 exercises
have been added at the end of each chapter to allow
the reader to practice the calculation procedures.
Providing insight on the free-radical retrogradeprecipitation polymerization process, this volume
examines the phenomenological aspects in
comparison to other materials, such as nanoscale
confinement behavior and nucleated hot spots.
The field of chemical engineering is in constant
evolution, and access to information technology is
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changing the way chemical engineering problems
are addressed. Inspired by the need for a userfriendly chemical engineering text that demonstrates
the real-world applicability of different computer
programs, Introduction to Software for Chemical
Engineers acquaints readers with the capabilities of
various general purpose, mathematical, process
modeling and simulation, optimization, and
specialized software packages, while explaining how
to use the software to solve typical problems in fluid
mechanics, heat and mass transfer, mass and
energy balances, unit operations, reactor
engineering, and process and equipment design and
control. Employing nitric acid production, methanol
and ammonia recycle loops, and SO2 oxidation
reactor case studies and other practical examples,
Introduction to Software for Chemical Engineers
shows how computer packages such as Excel,
MATLAB®, Mathcad, CHEMCAD, Aspen HYSYS®,
gPROMS, CFD, DEM, GAMS, and AIMMS are used
in the design and operation of chemical reactors,
distillation columns, cooling towers, and more. Make
Introduction to Software for Chemical Engineers your
go-to guide and quick reference for the use of
computer software in chemical engineering
applications.
Appropriate for one-year transport phenomena (also
called transport processes) and separation
processes course. First semester covers fluid
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mechanics, heat and mass transfer; second
semester covers separation process principles
(includes unit operations). The title of this Fourth
Edition has been changed from Transport Processes
and Unit Operations to Transport Processes and
Separation Process Principles (Includes Unit
Operations). This was done because the term Unit
Operations has been largely superseded by the term
Separation Processes which better reflects the
present modern nomenclature being used. The main
objectives and the format of the Fourth Edition
remain the same. The sections on momentum
transfer have been greatly expanded, especially in
the sections on fluidized beds, flow meters, mixing,
and non-Newtonian fluids. Material has been added
to the chapter on mass transfer. The chapters on
absorption, distillation, and liquid-liquid extraction
have also been enlarged. More new material has
been added to the sections on ion exchange and
crystallization. The chapter on membrane separation
processes has been greatly expanded especially for
gas-membrane theory.
The past thirty years have witnessed a growing
worldwide desire that po- tive actions be taken to
restore and protect the environment from the degring effects of all forms of pollution—air, water, soil,
and noise. Because pollution is a direct or indirect
consequence of waste, the seemingly idealistic
demand for “zero discharge” can be construed as
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an unrealistic demand for zero waste. However, as
long as waste continues to exist, we can only
attempt to abate the subsequent pollution by
converting it to a less noxious form. Three major
questions usually arise when a particular type of
pollution has been id- tified: (1) How serious is the
pollution? (2) Is the technology to abate it ava- able?
and (3) Do the costs of abatement justify the degree
of abatement achieved? This book is one of the
volumes of the Handbook of Environmental
Engineering series. The principal intention of this
series is to help readers f- mulate answers to the last
two questions above. The traditional approach of
applying tried-and-true solutions to specific pollution
problems has been a major contributing factor to the
success of en- ronmental engineering, and has
accounted in large measure for the establi- ment of a
“methodology of pollution control. ” However, the
realization of the ever-increasing complexity and
interrelated nature of current environmental
problems renders it imperative that intelligent
planning of pollution abatement systems be
undertaken.
?????????????????????????????????????????????
???
Presenting engineering fundamentals and biological
applications in a unified way, this book provides
learners with the skills necessary to develop and
critically analyze models of biological transport and
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reaction processes. It covers topics in fluid
mechanics, mass transport, and biochemical
interactions, with engineering concepts motivated by
specific biological problems. For researchers in
biomedical engineering.
????????
This book presents an overview of the
characterization of electronic waste. In addition,
processing techniques for the recovery of metals,
polymers and ceramics are described. This book
serves as a source of information and as an
educational technical reference for practicing
scientists and engineers, as well as for students.
A modern separation process textbook written for
advanced undergraduate and graduate level courses
in chemical engineering.
Natural phenomena consist of simultaneously
occurring transport processes and chemical
reactions. These processes may interact with each
other and may lead to self-organized structures,
fluctuations, instabilities, and evolutionary systems.
Nonequilibrium Thermodynamics, Third Edition
emphasizes the unifying role of thermodynamics in
analyzing the natural phenomena. This third edition
updates and expands on the first and second
editions by focusing on the general balance
equations for coupled processes of physical,
chemical, and biological systems. The new edition
contains a new chapter on stochastic approaches to
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include the statistical thermodynamics, mesoscopic
nonequilibrium thermodynamics, fluctuation theory,
information theory, and modeling the coupled
biochemical systems in thermodynamic analysis.
This new addition also comes with more examples
and practice problems. Informs and updates on all
the latest developments in the field Contributions
from leading authorities and industry experts A
useful text for seniors and graduate students from
diverse engineering and science programs to
analyze some nonequilibrium, coupled, evolutionary,
stochastic, and dissipative processes Highlights
fundamentals of equilibrium thermodynamics,
transport processes and chemical reactions Expands
the theory of nonequilibrium thermodynamics and its
use in coupled transport processes and chemical
reactions in physical, chemical, and biological
systems Presents a unified analysis for transport and
rate processes in various time and space scales
Discusses stochastic approaches in thermodynamic
analysis including fluctuation and information
theories Has 198 fully solved examples and 287
practice problems An Instructor Resource containing
the Solution Manual can be obtained from the
author: ydemirel2@unl.edu
The Seader and Henley textbook is similar in its
approach to that used to teach chemical reaction
engineering, which typically covers reactor design
based on material balances, energy balances, fluid
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mechanics, heat transfer, mass transfer, physical
and chemical equilibrium, and reaction kinetics.
Seader and Henley stress the viewpoint of unifying
the rate-based approach and the equilibrium-based
approach in a course that systematically proceeds
through the separation operations after initial
chapters on the fundamentals of diffusion and mass
transfer (Ch.3) and on physical equilibrium (Ch. 2).
This text is a major expansion of the successful 1981
Henley/Seader text, Equilibrium Stage Separation
Operations in Chemical Engineering.
This textbook gives a clear and coherent overview of
ceramic membranes, from preparation methods all
the way to applications and economics. The authors,
who are known for their clear writing style, combine
their expertise in environmental engineering and
porous materials to cover a wide range of examples,
with over 1000 references. Chapters 1, 2 and 3 give
a detailed introduction to membrane synthesis,
transport mechanisms, and characterisation.
Building on this, Chapter 4 outlines the state-of-theart in ceramic membrane applications, including fuel
cells, water purification, gas separation, and the
making of cheeses, fruit juice, wine and beer. The
final chapter deals with the economics of ceramic
membrane processes, using industrial case studies
to examine market barriers and opportunities.
Ceramics are known throughout history, but now,
after thousands of years, they´re making a
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comeback. Indeed, they may hold the key for
addressing three of today´s biggest challenges:
clean energy, drinking water and air pollution. This
book is a must-have for anyone who wants to enter
the ceramic membranes field, or keep up-to-date
with the latest developments and applications. This
textbook gives a clear and coherent overview of
ceramic membranes, from preparation methods all
the way to applications and economics. The authors,
who are known for their clear writing style, combine
their expertise in environmental engineering and
porous materials to cover a wide range of examples,
with over 1000 references. Chapters 1, 2 and 3 give
a detailed introduction to membrane synthesis,
transport mechanisms, and characterisation.
Building on this, Chapter 4 outlines the state-of-theart in ceramic membrane applications, including fuel
cells, water purification, gas separation, and the
making of cheeses, fruit juice, wine and beer. The
final chapter deals with the economics of ceramic
membrane processes, using industrial case studies
to examine market barriers and opportunities.
Ceramics are known throughout history, but now,
after thousands of years, they´re making a
comeback. Indeed, they may hold the key for
addressing three of today´s biggest challenges:
clean energy, drinking water and air pollution. This
book is a must-have for anyone who wants to enter
the ceramic membranes field, or keep up-to-date
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with the latest developments and applications.
Transport Processes and Separation Process
Principles(includes Unit Operations)Prentice Hall
Suitable for practicing engineers and engineers in
training, this book covers the most important
operations involving particulate solids. Through clear
explanations of theoretical principles and practical
laboratory exercises, the text provides an
understanding of the behavior of powders and
pulverized systems. It also helps readers develop
skills for operating, optimizing, and innovating
particle processing technologies and machinery in
order to carry out industrial operations. The author
explores common bulk solids processing operations,
including milling, agglomeration, fluidization, mixing,
and solid-fluid separation.
This book covers a wide variety of topics related to
advancements in different stages of mass transfer
modelling processes. Its purpose is to create a
platform for the exchange of recent observations,
experiences, and achievements. It is recommended
for those in the chemical, biotechnological,
pharmaceutical, and nanotechnology industries as
well as for students of natural sciences, technical,
environmental and employees in companies which
manufacture machines for the above-mentioned
industries. This work can also be a useful source for
researchers and engineers dealing with mass
transfer and related issues.
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With a detailed analysis of the mass transport
through membrane layers and its effect on different
separation processes, this book provides a
comprehensive look at the theoretical and practical
aspects of membrane transport properties and
functions. Basic equations for every membrane are
provided to predict the mass transfer rate, the
concentration distribution, the convective velocity,
the separation efficiency, and the effect of chemical
or biochemical reaction taking into account the
heterogeneity of the membrane layer to help better
understand the mechanisms of the separation
processes. The reader will be able to describe
membrane separation processes and the membrane
reactors as well as choose the most suitable
membrane structure for separation and for
membrane reactor. Containing detailed discussion of
the latest results in transport processes and
separation processes, this book is essential for
chemistry students and practitioners of chemical
engineering and process engineering. Detailed
survey of the theoretical and practical aspects of
every membrane process with specific equations
Practical examples discussed in detail with clear
steps Will assist in planning and preparation of more
efficient membrane structure separation
This volume presents 10 reviews contributed by
eminent researchers around the world on chitosan
based materials. The introductory chapters present
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information on general characteristics of chitosan
and various types of materials which are based on it
such as nanofibers, nanoparticles, nanocapsules
and other chemically modified chitosans. This is
followed by an explanation of chitosan
characterization and extraction techniques.
Concluding chapters describe the applications of
chitosan products in water treatment, drug delivery,
edible films and pervaporation membranes. Readers
will therefore gain an understanding about chitosan
and materials derived from this polymer and their
practical applications. The volume serves as a
simple reference for chemical engineering students
and professionals interested in the basic and applied
chemistry of chitosan and chitosan-derived products.
This book highlights current efforts and research into
achieving campus sustainability. The book start with
Introduction followed by two chapters discusses best
governance and practices in enhancing campus
sustainability, while subsequent chapters elaborate
on green building and bioenergy. In addition, the
book discusses several initiatives regarding campus
waste management including sewage recycling
potential.
Tissue Engineering is a comprehensive introduction
to the engineering and biological aspects of this
critical subject. With contributions from
internationally renowned authors, it provides a broad
perspective on tissue engineering for students and
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professionals who are developing their knowledge of
this important topic. Key topics covered include stem
cells; morphogenesis and cellular signaling; the
extracellular matrix; biocompatibility; scaffold design
and fabrication; controlled release strategies;
bioreactors; tissue engineering of skin, cartilage,
bone and organ systems; and ethical issues. Covers
all the essentials from tissue homeostasis and
biocompatibility to cardiovascular engineering and
regulations 22 chapters from internationally
recognized authors, provide a comprehensive
introduction for engineers and life scientists,
including biomedical engineers, chemical and
process engineers, materials scientists, biologists
and medical students Full colour throughout, with
clear development of understanding through
frequent examples, experimental approaches and
the latest research and developments
The Complete, Unified, Up-to-Date Guide to
Transport and Separation–Fully Updated for
Today’s Methods and Software Tools Transport
Processes and Separation Process Principles, Fifth
Edition, offers a unified and up-to-date treatment of
momentum, heat, and mass transfer and separations
processes. This edition–reorganized and
modularized for better readability and to align with
modern chemical engineering curricula–covers both
fundamental principles and practical applications,
and is a key resource for chemical engineering
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students and professionals alike. This edition
provides New chapter objectives and summaries
throughout Better linkages between coverage of heat
and mass transfer More coverage of heat exchanger
design New problems based on emerging topics
such as biotechnology, nanotechnology, and green
engineering New instructor resources: additional
homework problems, exam questions, problemsolving videos, computational projects, and more
Part 1 thoroughly covers the fundamental principles
of transport phenomena, organized into three
sections: fluid mechanics, heat transfer, and mass
transfer. Part 2 focuses on key separation
processes, including absorption, stripping,
humidification, filtration, membrane separation,
gaseous membranes, distillation, liquid—liquid
extraction, adsorption, ion exchange, crystallization
and particle-size reduction, settling, sedimentation,
centrifugation, leaching, evaporation, and drying.
The authors conclude with convenient appendices
on the properties of water, compounds, foods,
biological materials, pipes, tubes, and screens. The
companion website (trine.edu/transport5ed/)
contains additional homework problems that
incorporate today’s leading software, including
Aspen/CHEMCAD, MATLAB, COMSOL, and
Microsoft Excel.
While various software packages have become quite useful
for performing unit operations and other kinds of processes in
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chemical engineering, the fundamental theory and methods
of calculation must also be understood in order to effectively
test the validity of these packages and verify the results.
Computer Methods in Chemical Engineering presents the
most commonly used simulation software, along with the
theory involved. It covers chemical engineering
thermodynamics, fluid mechanics, material and energy
balances, mass transfer operations, reactor design, and
computer applications in chemical engineering. Through this
book, students learn: What chemical engineers do The
functions and theoretical background of basic chemical
engineering unit operations How to simulate chemical
processes using software packages How to size chemical
process units manually and with software How to fit
experimental data How to solve linear and nonlinear algebraic
equations as well as ordinary differential equations Along with
exercises and references, each chapter contains a theoretical
description of process units followed by numerous examples
that are solved step by step via hand calculations and
computer simulation using Hysys/Unisim, PRO/II, Aspen Plus,
and SuperPro Designer. Adhering to the Accreditation Board
for Engineering and Technology (ABET) criteria, the book
gives students the tools needed to solve real problems
involving thermodynamics and fluid-phase equilibria, fluid
flow, material and energy balances, heat exchangers, reactor
design, distillation, absorption, and liquid–liquid extraction.
This welcome new edition covers bioprocess engineering
principles for the reader with a limited engineering
background. It explains process analysis from an engineering
point of view, using worked examples and problems that
relate to biological systems. Application of engineering
concepts is illustrated in areas of modern biotechnology such
as recombinant protein production, bioremediation, biofuels,
drug development, and tissue engineering, as well as
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microbial fermentation. The main sub-disciplines within the
engineering curriculum are all covered; Material and Energy
Balances, Transport Processes, Reactions and Reactor
Engineering. With new and expanded material, Doran's
textbook remains the book of choice for students seeking to
move into bioprocess engineering. NEW TO THIS EDITION:
All chapters thoroughly revised for current developments, with
over 200 pgs of new material, including significant new
content in: Metabolic Engineering Sustainable Bioprocessing
Membrane Filtration Turbulence and Impeller Design
Downstream Processing Oxygen Transfer Systems Over 150
new problems and worked examples More than 100 new
illustrations New to this edition: All chapters thoroughly
revised for current developments, with over 200 pgs of new
material, including significant new content in: Metabolic
Engineering Sustainable Bioprocessing Membrane Filtration
Turbulence and Impeller Design Downstream Processing
Oxygen Transfer Systems Over 150 new problems and
worked examples More than 100 new illustrations
???? ???????????????????
??????????????????????????????????????
??????????????????????
???????????(????)??????????????????????
The Concrete Solutions series of International Conferences
on Concrete Repair began in 2003 with a conference held in
St. Malo, France in association with INSA Rennes.
Subsequent conferences have seen us partnering with the
University of Padua in 2009 and with TU Dresden in 2011.
This conference is being held for the first time in the UK, in
association with Queen’s University Belfast and brings
together delegates from 36 countries to discuss the latest
advances and technologies in concrete repair. Earlier
conferences were dominated by electrochemical repair, but
there has been an interesting shift to more unusual methods,
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such as bacterial repair of concrete plus an increased focus
on service life design aspects and modelling, with debate and
discussion on the best techniques and the validity of existing
methods. Repair of heritage structures is also growing in
importance and a number of the papers have focused on the
importance of getting this right, so that we may preserve our
rich cultural heritage of historic structures. This book is an
essential reference work for those working in the concrete
repair field, from Engineers to Architects and from Students to
Clients.
Modeling in Transport Phenomena, Second Edition presents
and clearly explains with example problems the basic
concepts and their applications to fluid flow, heat transfer,
mass transfer, chemical reaction engineering and
thermodynamics. A balanced approach is presented between
analysis and synthesis, students will understand how to use
the solution in engineering analysis. Systematic derivations of
the equations and the physical significance of each term are
given in detail, for students to easily understand and follow up
the material. There is a strong incentive in science and
engineering to understand why a phenomenon behaves the
way it does. For this purpose, a complicated real-life problem
is transformed into a mathematically tractable problem while
preserving the essential features of it. Such a process, known
as mathematical modeling, requires understanding of the
basic concepts. This book teaches students these basic
concepts and shows the similarities between them. Answers
to all problems are provided allowing students to check their
solutions. Emphasis is on how to get the model equation
representing a physical phenomenon and not on exploiting
various numerical techniques to solve mathematical
equations. A balanced approach is presented between
analysis and synthesis, students will understand how to use
the solution in engineering analysis. Systematic derivations of
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the equations as well as the physical significance of each
term are given in detail Many more problems and examples
are given than in the first edition - answers provided
??????????
The Definitive, Fully Updated Guide to Separation Process
Engineering–Now with a Thorough Introduction to Mass
Transfer Analysis Separation Process Engineering, Third
Edition, is the most comprehensive, accessible guide
available on modern separation processes and the
fundamentals of mass transfer. Phillip C. Wankat teaches
each key concept through detailed, realistic examples using
real data–including up-to-date simulation practice and new
spreadsheet-based exercises. Wankat thoroughly covers
each of today's leading approaches, including flash, column,
and batch distillation; exact calculations and shortcut
methods for multicomponent distillation; staged and packed
column design; absorption; stripping; and more. In this
edition, he also presents the latest design methods for liquidliquid extraction. This edition contains the most detailed
coverage available of membrane separations and of sorption
separations (adsorption, chromatography, and ion exchange).
Updated with new techniques and references throughout,
Separation Process Engineering, Third Edition, also contains
more than 300 new homework problems, each tested in the
author's Purdue University classes. Coverage includes
Modular, up-to-date process simulation examples and
homework problems, based on Aspen Plus and easily
adaptable to any simulator Extensive new coverage of mass
transfer and diffusion, including both Fickian and MaxwellStefan approaches Detailed discussions of liquid-liquid
extraction, including McCabe-Thiele, triangle and computer
simulation analyses; mixer-settler design; Karr columns; and
related mass transfer analyses Thorough introductions to
adsorption, chromatography, and ion exchange–designed to
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prepare students for advanced work in these areas Complete
coverage of membrane separations, including gas
permeation, reverse osmosis, ultrafiltration, pervaporation,
and key applications A full chapter on economics and energy
conservation in distillation Excel spreadsheets offering
additional practice with problems in distillation, diffusion,
mass transfer, and membrane separation
This systematically organized and well-balanced book
compresses within the covers of a single volume the
theoretical principles and techniques involved in bioseparations, also called downstream processing. These
techniques are derived from a range of subjects, for example,
physical chemistry, analytical chemistry, bio-chemistry,
biological science and chemical engineering. Organized in its
15 chapters, the text covers in the first few chapters topics
related to chemical engineering unit operations such as
filtration, centrifugation, adsorption, extraction and membrane
separation as applied to bioseparations. The use of
chromatography as practiced at laboratory as well as
industrial scale operation and related techniques such as gel
filtration, affinity and pseudoaffinity chromatography, ionexchange chromatography, electrophoresis and related
methods have been discussed. The important applications of
these techniques have also been highlighted.

The book reviews advanced methods of wastewater
treatments. Included are oxidation processes for the
degradation of organic molecules; applications of
nanomaterials and nanocomposites in membrane-based
processes; design of adsorption columns; photocatalytic
degradation processes; and the removal of dyes,
pesticides and pharmaceutical compounds. Keywords:
Degradation of Organic Molecules, Nano Filtration,
Ultrafiltration, Microfiltration, Nanomaterial-based
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Membranes, Adsorption Columns, Nano Carbon Cage,
Photocatalytic Degradation, Dyes, Pesticides,
Pharmaceutical Compounds, Advanced Oxidation
Processes, Complex Organic Molecules,
Perfluorooctanoic Acid, Hydrolytic Acidification,
Levofloxacin Degradation, Catalytic Degradation, Energy
Storage.
A staple in any chemical engineering curriculum New
edition has a stronger emphasis on membrane
separations, chromatography and other adsorptive
processes, ion exchange Discusses many developing
topics in more depth in mass transfer operations,
especially in the biological engineering area Covers in
more detail phase equilibrium since distillation
calculations are completely dependent on this principle
Integrates computational software and problems using
Mathcad Features 25-30 problems per chapter
The rise and rationalization of the industrial phosphates
industry have gone hand in hand with the development
and maturation of technologies to purify phosphoric acid.
In the 1960s and 70s, driven by the exponential sales
growth of the detergent-builder sodium tripolyphosphate,
chemical producers raced to develop processes that
would provide a sufficiently pure phosphoric acid
feedstock for manufacture to undercut thermal
phosphoric acid made from phosphorus. As
environmental and political pressure led to a collapse in
demand for sodium tripolyphosphate in the 1990s, the
commercial pressures to rationalize at plant and
corporate levels rose such that only the fittest survived.
Phosphoric Acid: Purification, Uses, Technology, and
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Economics, the first and only book of its kind to be
written on this topic, covers the development of
purification technologies for phosphoric acid, especially
solvent extraction, describing the more successful
processes and setting this period in the historical context
of the last 350 years. Individual chapters are devoted to
the key derivative products which are still undergoing
active development, as well as to sustainability and how
to approach the commissioning of these plants. The text
is aimed at students of chemistry, chemical engineering,
business, and industrial history, and to new entrants to
the industry.
?????????????????20?,?????????????????,????????,??
?????,???????????????,???????????????
Presenting mathematical prerequisites in summary
tables, this book explains fundamental techniques of
mathematical modeling processes essential to the food
industry. The author focuses on providing an in-depth
understanding of modeling techniques, rather than the
finer mathematical points. Topics covered include
modeling of transport phenomena, kin
This book introduces a number of selected advanced
topics in mass transfer phenomenon and covers its
theoretical, numerical, modeling and experimental
aspects. The 26 chapters of this book are divided into
five parts. The first is devoted to the study of some
problems of mass transfer in microchannels, turbulence,
waves and plasma, while chapters regarding mass
transfer with hydro-, magnetohydro- and electrodynamics are collected in the second part. The third part
deals with mass transfer in food, such as rice, cheese,
Page 23/24

Read Free Geankoplis Separation Process
Principles Solution Manual
fruits and vegetables, and the fourth focuses on mass
transfer in some large-scale applications such as
geomorphologic studies. The last part introduces several
issues of combined heat and mass transfer phenomena.
The book can be considered as a rich reference for
researchers and engineers working in the field of mass
transfer and its related topics.
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