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Separation Process Principles Seader Solutions
This book offers a comprehensive coverage of process simulation and flowsheeting,
useful for undergraduate students of Chemical Engineering and Process Engineering
as theoretical and practical support in Process Design, Process Simulation, Process
Engineering, Plant Design, and Process Control courses. The main concepts related to
process simulation and application tools are presented and discussed in the framework
of typical problems found in engineering design. The topics presented in the chapters
are organized in an inductive way, starting from the more simplistic simulations up to
some complex problems.
It is often said that the “dosage” of any substance determines its remedy or poison
effect. Heavy metal sources encompass sewage, pesticides, fertilizers, environmental
contamination, occupational exposure/contact through inhalation, ingestion, and skin.
Before the advent of technology/the industrial revolution, communicable diseases
ravaged the human race but this seems to have given way to non-communicable
diseases such as cancers, renal failure, hormonal distortion enzymes, inhibition of fetal
growth, and DNA damage causing negative health issues due to heavy metals. This
book brings to the fore probably the most recent experimental research/review on
heavy metal contamination, remediating techniques, cellular tissue damage, and
toxicological and antioxidant effects of heavy metals. It is hoped that its contents will
make interesting reading for all.
This book addresses the specific needs of undergraduate chemical engineering
students for the two courses in Mass Transfer I and Mass Transfer II. It is also suitable
for a course in Downstream Processing for biotechnology students. This self-contained
textbook is designed to provide single-volume coverage of the full spectrum of
techniques for chemical separations. The operations covered include vapour distillation,
fluid adsorption, gas absorption, liquid extraction, solid leaching, gas humidification,
solid drying, foam separation, solution crystallization, metal alloying, reverse osmosis,
molecular sieves, electrodialysis, and ion exchange. The text also discusses emerging
applications such as drug delivery, gel electrophoresis, bleaching, membrane
separations, polymer devolatilization, solution crystallization, and gas chromatography.
Equipment selection is discussed for different operations. A table of industrial
applications for each and every mass transfer unit operation is provided. The worked
examples illustrate problems from chemical process and biotechnology industries.
Review questions encourage critical thinking, and end-of-chapter problems emphasize
grasping of the fundamentals as well as illustrate applications of theory to a wide variety
of scenarios. KEY FEATURES • Includes several case studies ranging from
manufacture of vitamin C, prilling tower to granulate urea to vanaspati discolouration
and wilting of the lettuce. • Introduces generalized Fick’s law of diffusion. • Discusses
hollow fibre mass exchangers. • Introduces new concepts such as cosolvent factor, Z
step procedure for multistage cross-current extraction.
Economic needs as well as ecological demands are major driving forces in improving
chemical processes and plants. To meet these goals processes have to be intensified
in order to get products of higher quality, to increase yield by reducing or even
suppressing by-products and to minimise energy consumption. A preferred principle for
such intensifications is process - tegration, especially integration of reaction and
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separation operations. S- entific research in this field has been boosted by certain
extremely succe- ful examples like the Eastman-Kodak process for methyl acetate or
the MTBE process which are milestones for this method. In 2002 the German Research
Foundation defined process integration as one of the major - search topics for the next
decade. In 1998 the Department of Biochemical- and Chemical Engineering at the
University of Dortmund decided to pool its activities for concerted - forts in process
integration and to form a joint research cluster. Our interest was to find out the general
challenges as well as obstacles of integrated processes and to work out methods for
their design and valuation. Soon it became clear that theoretical work only cannot give
reasonable answers.
Distillation: Operation and Applications—winner of the 2015 PROSE Award in Chemistry
& Physics from the Association of American Publishers—is a single source of
authoritative information on all aspects of the theory and practice of modern distillation,
suitable for advanced students and professionals working in a laboratory, industrial
plants, or a managerial capacity. It addresses the most important and current research
on industrial distillation, including all steps in process design (feasibility study,
modeling, and experimental validation), together with operation and control aspects.
This volume features an extra focus on distillation applications. Winner of the 2015
PROSE Award in Chemistry & Physics from the Association of American Publishers
Practical information on the newest development written by recognized experts
Coverage of a huge range of laboratory and industrial distillation approaches Extensive
references for each chapter facilitates further study
????????????????????????????????????????????????
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
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
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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.
Master the principles of thermodynamics, and understand their practical real-world
applications, with this deep and intuitive undergraduate textbook.

The demand for functional foods and neutraceuticals is on the rise, leaving
product development companies racing to improve bioactive compound
extraction methods – a key component of functional foods and neutraceuticals
development. From established processes such as steam distillation to emerging
techniques like supercritical fluid technology, Extracting Bioactive Compounds for
Food Products: Theory and Applications details the engineering aspects of the
processes used to extract bioactive compounds from their food sources. Covers
Bioactive Compounds Found in Foods, Cosmetics, and Pharmaceuticals Each
well-developed chapter provides the fundamentals of transport phenomena and
thermodynamics as they relate to the process described, a state-of-the-art
literature review, and replicable case studies of extraction processes. This
authoritative reference examines a variety of established and groundbreaking
extraction processes including: Steam distillation Low-pressure solvent extraction
Liquid-liquid extraction Supercritical and pressurized fluid extraction Adsorption
and desorption The acute view of thermodynamic, mass transfer, and economical
engineering provided in this book builds a foundation in the processes used to
obtain high-quality bioactive extracts and purified compounds. Going beyond the
information traditionally found in unit operations reference books, Extracting
Bioactive Compounds for Food Products: Theory and Applications demonstrates
how to successfully optimize bioactive compound extraction methods and use
them to create new and better natural food options.
Inorganic, Polymeric and Composite Membranes: Structure-Function and Other
Correlations covers the latest technical advances in topics such as structurefunction relationships for polymeric, inorganic, and composite membranes.
Leading scientists provide in depth reviews and disseminate cutting-edge
research results on correlations but also discuss new materials, characterization,
modelling, computational simulation, process concepts, and spectroscopy.
Unified by fundamental general correlations theme Many graphical examples
Covers all major membrane types
While various software packages have become quite useful for performing unit
operations and other kinds of processes in 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
Page 3/10

File Type PDF Separation Process Principles Seader Solutions
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.
Reduced time to market, lower production costs, and improved flexibility are
critical success factors for batch processes. Their ability to handle variations in
feedstock and product specifications has made them key to the operation of
multipurpose facilities, and therefore quite popular in the specialty chemical,
pharmaceutical, agricultural, and
Market_Desc: · Chemical Engineers · Students of Engineering Special Features:
· A new section on Dimensions and Units to facilitate the use of the SI, AE, and
CGS systems, which permeate applications to separation processes.· Increased
emphasis on the many ways used to express the composition of chemical
mixtures.· New material on the thermodynamics of difficult mixtures, including
electrolytes, polymer solutions, and mixtures of light gases and polar organic
compounds.· New sections on the hybrid systems and membrane cascades.·
New section on optimal control as a third mode of operation for batch distillation.·
New discussion on concentration polarization and fouling. About The Book:
Updated to reflect advances in the field, the second edition of this highly
respected text examines rate-based and equilibrium-based approaches to
separation operations. It describes the fundamentals of all separation operations
of commercial interest, and includes theory and application examples in each
chapter, as well as over 600 exercises.
This book introduces recent developments of membrane technologies applied to
gas and water treatments, energy processes and environmental issues. Novel
knowledge and mechanisms on membrane fabrication and usage in energy,
chemical, and environmental engineering are detailed in 12 book chapters from
France, UK, Spain, China, Nigeria, Iran and Pakistan. The information in this
book will be useful for engineers, students, and experts in these fields.
????????
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This textbook supplement deconstructs some of the most commonly-encountered
and challenging problems arising within engineering domains such as
thermodynamics, separation processes, chemical kinetics, fluid dynamics, and
engineering mathematics that are foundational to most engineering programs, as
well as many courses in STEM disciplines. The book is organized into a series of
250 problems and worked solutions, with problems written in a format typical of
exam questions. The book provides students ample practice in solving problems
and sharpening their skill applying abstract theoretical concepts to solving exam
problems. The presentation of detailed step-by-step explanations for each
problem from start to finish in this book helps students follow the train of thought
toward arriving at the final numerical solutions to the problems. Stands as an allin-one, multidisciplinary, engineering problem-solving resource with
comprehensive depth and breadth of coverage; Adopts a highly relevant question
and answer pedagogy; Maximizes understanding through clear use of visuals;
Emphasizes detailed, step-by-step explanations; Includes supplementary
sections of cross-referenced concepts.
This concise and systematically organized text, now in its second edition, gives a clear
insight into various membrane separation processes. It covers the fundamentals as well
as the recent developments of different processes along with their industrial
applications and the products. It includes the basic principles, operating parameters,
membrane hardware, flux equation, transport mechanism, and applications of
membrane-based technologies. Membrane separation processes are largely ratecontrolled separations which require rate analysis for complete understanding.
Moreover, a higher level of mathematical analysis, along with the understanding of
mass transfer, is also required. These are amply treated in different chapters of the
book to make the students comprehend the membrane separation principles with ease.
This textbook is primarily designed for undergraduate students of chemical engineering,
biochemical engineering and biotechnology for the course in membrane separation
processes. Besides, the book will also be useful to process engineers and researchers.
KEY FEATURES • Provides sufficient number of examples of industrial applications
related to chemical, metallurgical, biochemical and food processing industries. •
Focuses on important biomedical applications of membrane-based technologies such
as blood oxygenator, controlled drug delivery, plasmapheresis, and bioartificial organs.
• Includes chapter-end short questions and problems to test students’ comprehension
of the subject. NEW TO THIS EDITION • A new section on membrane cleaning is
included. Membrane fabrication methods are supplemented with additional information
(Chapter 2). • Additional information on silt density index, forward osmosis and sea
water desalination (Chapter 3). • Physicochemical parameters affecting nanofiltration,
determination of various resistances using resistance in series model and few more
industrial applications with additional short questions (Chapter 4). • Membrane crosslinking methods used in pervaporation, factors affecting pervaporation and few more
applications (Chapter 9). • Membrane distillation, membrane reactor with different
modules, types of membranes and reactions for membrane reactor (Chapter 13).
A staple in any chemical engineering curriculum New edition has a stronger emphasis
on membrane separations, chromatography and other adsorptive processes, ion
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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
Contributed articles presented at an International Conference on Separation Processes
organized by Institute of Chemical Engineering & Technology, Institute of Technology,
Banaras Hindu University in 2009.
While the PSE community continues its focus on understanding, synthesizing,
modeling, designing, simulating, analyzing, diagnosing, operating, controlling,
managing, and optimizing a host of chemical and related industries using the systems
approach, the boundaries of PSE research have expanded considerably over the years.
While early PSE research was largely concerned with individual units and plants, the
current research spans wide ranges of scales in size (molecules to processing units to
plants to global multinational enterprises to global supply chain networks; biological
cells to ecological webs) and time (instantaneous molecular interactions to months of
plant operation to years of strategic planning). The changes and challenges brought
about by increasing globalization and the the common global issues of energy,
sustainability, and environment provide the motivation for the theme of PSE2012:
Process Systems Engineering and Decision Support for the Flat World. Each theme
includes an invited chapter based on the plenary presentation by an eminent academic
or industrial researcher Reports on the state-of-the-art advances in the various fields of
process systems engineering Addresses common global problems and the research
being done to solve them
????:R.???
Researchers share their pioneering graphical method for designing almost any
distillation structure Developed by the authors in collaboration with other researchers at
the Centre of Material and Process Synthesis, column profile maps (CPMs) enable
chemical engineers to design almost any distillation structure using novel graphical
techniques. The CPM method offers tremendous advantages over other design
methods because it is generalized and not constrained to a particular piece of
equipment. Understanding Distillation Using Column Profile Maps enables readers to
understand, analyze, and design distillation structures to solve common distillation
problems, including distillation by simple columns, side rectifiers and strippers, multiple
feed columns, and fully thermally coupled columns. In addition, the book presents
advanced topics such as reactive distillation, membrane permeation, and validation of
thermodynamic models. For all these processes, the authors set forth easy-to-follow
design techniques, solution strategies, and insights gained using CPMs. This book
offers everything needed to fully understand and use CPMs as a design tool: Figures
help readers understand how to use CPMs as design and optimization tools Examples
clearly illustrate how to solve specific problems using CPMs Tutorials allow readers to
explore key concepts through experimentation Design and Optimization of Distillation
Systems software package, developed for this book, enables readers to reproduce the
examples in the book, follow the tutorials, and begin designing their own distillation
systems With its many examples and step-by-step tutorials, Understanding Distillation
Using Column Profile Maps is recommended for students in chemical engineering in
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advanced undergraduate and graduate courses. The book also provides new practical
techniques that can be immediately applied by chemical engineering professionals in
industry.
This 3rd edition provides chemical engineers with process control techniques that are
used in practice while offering detailed mathematical analysis. Numerous examples and
simulations are used to illustrate key theoretical concepts. New exercises are integrated
throughout several chapters to reinforce concepts.
Heavy metals, such as lead, chromium, cadmium, zinc, copper, and nickel, are
important constituents of most living organisms, as well as many nonliving substances.
Some heavy metals are essential for growth of biological and microbiological lives, yet
their presence in excessive quantities is harmful to humans and interferes with many
environmental processes. Heavy metals are also nonbiodegradable, making them more
difficult to remediate. Decontamination of Heavy Metals: Processes, Mechanisms, and
Applications tackles the subject of heavy metals in the environment, with special
emphasis on their treatment, removal, recovery, disposal, management, and modeling.
Concepts, Cutting-Edge Technologies, and Applications The book provides in-depth
coverage of the major hazardous heavy metals that are found in water, land, and
facilities and that have significant effects on public health and the environment. After an
overview of heavy metal contamination, the text reviews the concepts and technologies
of pollution prevention. It then examines technologies for metal decontamination,
ranging from precipitation—which is the most commonly used—to cutting-edge
technologies such as precipitation-crystallization, ion exchange, membrane filtration,
and electrolysis. Mathematical models for metal removal and recovery are also
included. Develop a Feasible Total Heavy Metal Control Program Complementing other
books in the Advances in Industrial and Hazardous Wastes Treatment series, this
volume presents important research related to the remediation of heavy metals.
Extensive references are included for readers who want to trace, duplicate, or improve
on a specific industrial hazardous waste treatment practice. A comprehensive
handbook for environmental professionals, researchers, and students, it provides
technical information to help readers develop a feasible total metal control program that
can benefit both industry and local municipalities.
Leading the way for analytical chemists developing new techniques. Introductory Price
Available! Order your print copy before 30th April 2016 and save! £650 / $1,075 / €799 List
price thereafter: £735 / $1,210 / €899 This new comprehensive 5 volume set on separation
science provides a much needed research-level text for both academic users and researchers
who are working with and developing the most current methods, as well as serving as a
valuable resource for graduate and post-graduate students. Comprising of five topical volumes
it provides a comprehensive overview of the subject, highlighting aspects that will drive
research in this field in the years to come. Volume 1: Liquid Chromatography Volume 2:
Special Liquid Chromatography Modes and Capillary Electromigration Techniques Volume 3:
Gas, Supercritical and Chiral Chromatography Volume 4: Chromatographic and Related
Techniques Volume 5: Sample Treatment, Method Validation, and Applications Key Features: Comprises over 2,100 pages in 5 volumes – available in print and online - Edited by an
international editorial team which has both prominent and experienced senior researchers as
well as young and dynamic rising stars - Individual chapters are labeled as either introductory
or advanced, in order to guide readers in finding the content at the appropriate level - Fully
indexed with cross referencing within and between all 5 volumes
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Integrated, modern approach to transport phenomena for graduate students, featuring
examples and computational solutions to develop practical problem-solving skills.
Using an applications perspective Thermodynamic Models for Industrial Applications provides
a unified framework for the development of various thermodynamic models, ranging from the
classical models to some of the most advanced ones. Among these are the Cubic Plus
Association Equation of State (CPA EoS) and the Perturbed Chain Statistical Association Fluid
Theory (PC-SAFT). These two advanced models are already in widespread use in industry and
academia, especially within the oil and gas, chemical and polymer industries. Presenting both
classical models such as the Cubic Equations of State and more advanced models such as the
CPA, this book provides the critical starting point for choosing the most appropriate calculation
method for accurate process simulations. Written by two of the developers of these models,
Thermodynamic Models for Industrial Applications emphasizes model selection and model
development and includes a useful “which model for which application” guide. It also covers
industrial requirements as well as discusses the challenges of thermodynamics in the 21st
Century.
Properties of chemical compounds and their mixtures are needed in almost every aspect of
process and product design. When the use of experimental data is not possible, one of the
most widely used options in the use of property estimation models. Computer Aided Property
Estimation for Process and Product Design provides a presentation of the most suitable
property estimation models available today as well as guidelines on how to select an
appropriate model. Problems that users are faced with, such as: which models to use and what
their accuracy is, are addressed using a systematical approach to property estimation. The
volume includes contributions from leading experts from academia and industry. A wide
spectrum of properties and phase equilibria types is covered, making it indispensable for
research, development and educational purposes. * This book presents the latest
developments in computational modelling for thermodynamic property estimation. * It combines
theory with practice and includes illustrative examples of software applications. * The questions
users of property models are faced with are addressed comprehensively.
The past thirty years have witnessed a growing worldwide desire that po- tive actions be taken
to restore and protect the environment from the degr- ing 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 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 enronmental 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.
The 18th European Symposium on Computer Aided Process Engineering contains papers
presented at the 18th European Symposium of Computer Aided Process Engineering
(ESCAPE 18) held in Lyon, France, from 1-4 June 2008. The ESCAPE series brings the latest
innovations and achievements by leading professionals from the industrial and academic
communities. The series serves as a forum for engineers, scientists, researchers, managers
and students from academia and industry to: - present new computer aided methods,
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algorithms, techniques related to process and product engineering, - discuss innovative
concepts, new challenges, needs and trends in the area of CAPE. This research area bridges
fundamental sciences (physics, chemistry, thermodynamics, applied mathematics and
computer sciences) with the various aspects of process and product engineering. The special
theme for ESCAPE-18 is CAPE for the Users! CAPE systems are to be put in the hands of end
users who need functionality and assistance beyond the scientific and technological capacities
which are at the core of the systems. The four main topics are: - off-line systems for synthesis
and design, - on-line systems for control and operation, - computational and numerical
solutions strategies, - integrated and multi-scale modelling and simulation, Two general topics
address the impact of CAPE tools and methods on Society and Education. * CD-ROM that
accompanies the book contains all research papers and contributions * International in scope
with guest speeches and keynote talks from leaders in science and industry * Presents papers
covering the latest research, key top areas and developments in Computer Aided Process
Engineering
This book approaches the energy science sub-field carbon capture with an interdisciplinary
discussion based upon fundamental chemical concepts ranging from thermodynamics,
combustion, kinetics, mass transfer, material properties, and the relationship between the
chemistry and process of carbon capture technologies. Energy science itself is a broad field
that spans many disciplines -- policy, mathematics, physical chemistry, chemical engineering,
geology, materials science and mineralogy -- and the author has selected the material, as well
as end-of-chapter problems and policy discussions, that provide the necessary tools to
interested students.
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 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.
The book examines the possibility of integrating different membrane unit operations
(microfiltration, ultrafiltration, nanofiltration, reverse osmosis, electrodialysis and gas
separation) in the same industrial cycle or in combination with conventional separation
systems. It gives careful analysis of the technical aspects, and the possible fields of industrial
development. The book reviews many original solutions in water desalination, agro-food
productions and wastewater treatments, highlighting the advantages achievable in terms of
product quality, compactness, rationalization and optimization of productive cycles, reduction
of environmental impact and energy saving. Also included are examples of membrane reactors
and their integration with a fuel cell; polymeric membranes in the integrated gasification
combined cycle power plants; integrating a membrane reformer into a solar system; and
potential application of membrane integrated systems in the fusion reactor fuel cycle. With
detailed analysis and broad coverage, the book is divided into two sections: Bio-applications
and Inorganic Applications.
There is a renaissance that is occurring in chemical and process engineering, and it is crucial
for today's scientists, engineers, technicians, and operators to stay current. With so many
changes over the last few decades in equipment and processes, petroleum refining is almost a
living document, constantly needing updating. With no new refineries being built, companies
are spending their capital re-tooling and adding on to existing plants. Refineries are like small
cities, today, as they grow bigger and bigger and more and more complex. A huge percentage
of a refinery can be changed, literally, from year to year, to account for the type of crude being
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refined or to integrate new equipment or processes. This book is the most up-to-date and
comprehensive coverage of the most significant and recent changes to petroleum refining,
presenting the state-of-the-art to the engineer, scientist, or student. Useful as a textbook, this is
also an excellent, handy go-to reference for the veteran engineer, a volume no chemical or
process engineering library should be without. Written by one of the world's foremost
authorities, this book sets the standard for the industry and is an integral part of the petroleum
refining renaissance. It is truly a must-have for any practicing engineer or student in this area.
This book will help the reader expand further into chemical engineering and become a licensed
professional engineer (PE), which can offer a tremendous boost to one’s career, as there are
certain career opportunities available only to licensed engineers. Licensure demonstrates high
standards of professionalism, knowledge, and ability. Because of the work experience
requirement, PE examinees have generally been out of school for some time. This book
summarizes the theoretical background of topics covered in the exam, which will help potential
examinees refresh their memories on subjects they may not have been exposed to since their
undergraduate classes. Another advantage of using this book to prepare for the PE exam is
that two or three "logical distractors" (answers that result from common mistakes) are included
among the answer choices for each problem. The solutions to the problems also explain why
the logical distractors are incorrect. Research has shown that this is an efficient teaching tool.
Thus, the inclusion of these logical distractors and their explanations will give individuals a
better foundation in the subject matter in a shorter period of time. Although this book is
intended primarily to help engineers prepare for the PE environmental engineering
examination, it will also be useful in undergraduate engineering courses that cover
environmental engineering topics.
As the world’s population continues to grow and economic conditions continue to improve,
more solid and liquid waste is being generated by society. Improper disposal methods can not
only lead to harmful environmental impacts but can also negatively affect human health. To
prevent further harm to the world’s ecosystems, there is a dire need for sustainable waste
management practices that will safeguard the environment for future generations. Waste
Management: Concepts, Methodologies, Tools, and Applications is a vital reference source
that examines the management of different types of wastes and provides relevant theoretical
frameworks about new waste management technologies for the control of air, water, and soil
pollution. Highlighting a range of topics such as contaminant removal, landfill treatment, and
recycling, this multi-volume book is ideally designed for environmental engineers, waste
authorities, solid waste management companies, landfill operators, legislators,
environmentalists, policymakers, government officials, academicians, researchers, and
students.
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