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Encyclopedia of Interfacial Chemistry
While chemical products are useful in their own right—they address the demands
and needs of the masses—they also drain our natural resources and generate
unwanted pollution. Green Chemical Engineering: An Introduction to Catalysis,
Kinetics, and Chemical Processes encourages minimized use of non-renewable
natural resources and fosters maximized pollution prevention. This text stresses
the importance of developing processes that are environmentally friendly and
incorporate the role of green chemistry and reaction engineering in designing
these processes. Focused on practical application rather than theory, the book
integrates chemical reaction engineering and green chemical engineering, and is
divided into two sections. The first half of the book covers the basic principles of
chemical reaction engineering and reactor design, while the second half of the
book explores topics on green reactors, green catalysis, and green processes. The
authors mix in elaborate illustrations along with important developments, practical
applications, and recent case studies. They also include numerous exercises,
examples, and problems covering the various concepts of reaction engineering
addressed in this book, and provide MATLAB® software used for developing
computer codes and solving a number of reaction engineering problems.
Consisting of six chapters organized into two sections, this text: Covers the basic
principles of chemical kinetics and catalysis Gives a brief introduction to
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classification and the various types of chemical reactors Discusses in detail the
differential and integral methods of analysis of rate equations for different types of
reactions Presents the development of rate equations for solid catalyzed reactions
and enzyme catalyzed biochemical reactions Explains methods for estimation of
kinetic parameters from batch reactor data Details topics on homogeneous
reactors Includes graphical procedures for the design of multiple reactors Contains
topics on heterogeneous reactors including catalytic and non-catalytic reactors
Reviews various models for non-catalytic gas–solid and gas–liquid reactions
Introduces global rate equations and explicit design equations for a variety of noncatalytic reactors Gives an overview of novel green reactors and the application of
CFD technique in the modeling of green reactors Offers detailed discussions of a
number of novel reactors Provides a brief introduction to CFD and the application
of CFD Highlights the development of a green catalytic process and the application
of a green catalyst in the treatment of industrial effluent Comprehensive and
thorough in its coverage, Green Chemical Engineering: An Introduction to
Catalysis, Kinetics, and Chemical Processes explains the basic concepts of green
engineering and reactor design fundamentals, and provides key knowledge for
students at technical universities and professionals already working in the industry.

Principles of Soil Chemistry, Fourth Edition
At the beginning of the twenty-firstst century, separation processes presented a
comprehensive application of the major operations performed by various
industries, such as chemical, food, environmental, and biotechnology. Sorption,
one of the preferred separation processes because of its effectiveness at different
interfaces, has caught the attention of many scientists. This book is aimed at
gaining a general knowledge of sorption and a number of extremely important
applications, as well as recognizing its functions and paramount importance in
chemical and biochemical plants, including environmental treatment. Moreover,
progress in the phenomenon is highlighted in this book. To help provide instruction
in the important sorption processes, we have chosen authors who have extensive
industrial and academic experience in closing the gap between theory and
practice. Crucial progress in the theoretical information section of sorption has
been achieved, mainly through the development of new techniques that examine
the usage of various sorbents, including nanomaterials for the removal of various
pollutants. We have subdivided the book into several sections, one of which is
focused on applications of the sorption process, which presents real results of the
recent studies and gives a source of up-to-date literature. The relationship between
the sorption process and isotherm and kinetics modeling is analyzed in another
chapter. This book will be a reference book for those who are interested in sorption
techniques from various industries.

Introduction to Adsorption
Principles of Adsorption and Reaction on Solid Surfaces As with other books in the
field, Principles of Adsorption and Reaction on Solid Surfaces describes what occurs
when gases come in contact with various solid surfaces. But, unlike all the others,
it also explains why. While the theory of surface reactions is still under active
development, the approach Dr. Richard Masel takes in this book is to outline
general principles derived from thermodynamics and reaction rate theory that can
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be applied to reactions on surfaces, and to indicate ways in which these principles
may be applied. The book also provides a comprehensive treatment of the latest
quantitative surface modeling techniques with numerous examples of their use in
the fields of chemical engineering, physical chemistry, and materials science. A
valuable working resource and an excellent graduate-level text, Principles of
Adsorption and Reaction on Solid Surfaces provides readers with: * A detailed look
at the latest advances in understanding and quantifying reactions on surfaces * Indepth reviews of all crucial background material * 40 solved examples illustrating
how the methods apply to catalysis, physical vapor deposition, chemical vapor
deposition, electrochemistry, and more * 340 problems and practice exercises *
Sample computer programs * Universal plots of many key quantities * Detailed,
class-tested derivations to help clarify key results The recent development of
quantitative techniques for modeling surface reactions has led to a number of
exciting breakthroughs in our understanding of what happens when gases come in
contact with solid surfaces. While many books have appeared describing various
experimental modeling techniques and the results obtained through their
application, until now, there has been no single-volume reference devoted to the
fundamental principles governing the processes observed. The first book to focus
on governing principles rather than experimental techniques or specific results,
Principles of Adsorption and Reaction on Solid Surfaces provides students and
professionals with a quantitative treatment of the application of principles derived
from the fields of thermodynamics and reaction rate theory to the investigation of
gas adsorption and reaction on solid surfaces. Writing for a broad-based audience
including, among others, chemical engineers, chemists, and materials scientists,
Dr. Richard I. Masel deftly balances basic background in areas such as statistical
mechanics and kinetics with more advanced applications in specialized areas.
Principles of Adsorption and Reaction on Solid Surfaces was also designed to
provide readers an opportunity to quickly familiarize themselves with all of the
important quantitative surface modeling techniques now in use. To that end, the
author has included all of the key equations involved as well as numerous realworld illustrations and solved examples that help to illustrate how the equations
can be applied. He has also provided computer programs along with universal plots
that make it easy for readers to apply results to their own problems with little
computational effort. Principles of Adsorption and Reaction on Solid Surfaces is a
valuable working resource for chemical engineers, physical chemists, and
materials scientists, and an excellent text for graduate students in those
disciplines.

Fundamentals of Chemical Reaction Engineering
Volumes 26 and 27 are both concerned with reactions occurring at electrodes
arising through the passage of current. They provide a comprehensive review of
the study of electrode kinetics. The basic ideas and experimental methodology are
presented in Volume 26 whilst Volume 27 deals with reactions at particular types
of electrodes. Chapter 1 serves as an introduction to both volumes and is a survey
of the fundamental principles of electrode kinetics. Chapter 2 deals with mass
transport - how material gets to and from an electrode. Chapter 3 provides a
review of linear sweep and cyclic voltammetry which constitutes an extensively
used experimental technique in the field. Chapter 4 discusses a.c. and pulse
methods which are a rich source of electrochemical information. Finally, chapter 5
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discusses the use of electrodes in which there is forced convection, the so-called
``hydrodynamic electrodes''.

Design, Simulation and Optimization of Adsorptive and
Chromatographic Separations: A Hands-On Approach
Sample Text

Green Chemical Engineering
The book on Advanced Chemical Kinetics gives insight into different aspects of
chemical reactions both at the bulk and nanoscale level and covers topics from
basic to high class. This book has been divided into three sections: (i) "Kinetics
Modeling and Mechanism," (ii) "Kinetics of Nanomaterials," and (iii) "Kinetics
Techniques." The first section consists of six chapters with a variety of topics like
activation energy and complexity of chemical reactions; the measurement of
reaction routes; mathematical modeling analysis and simulation of enzyme
kinetics; mechanisms of homogeneous charge compression ignition combustion for
the fuels; photophysical processes and photochemical changes; the mechanism of
hydroxyl radical, hydrate electron, and hydrogen atom; and acceptorless alcohol
dehydrogenation. The understanding of the kinetics of nanomaterials, to bridge the
knowledge gap, is presented in the second section. The third section highlights an
overview of experimental techniques used to study the mechanism of reactions.

Adsorption, Ion Exchange and Catalysis
The first up-to-date summary and review for the fundamental principles and
industrial practice of adsorption separation processes in more than 30 years.
Emphasizes the understanding of adsorption column dynamics and the modeling of
adsorption systems, as well as fundamental aspects of kinetics and equilibria.

Engineering Principles in Biotechnology
This book provides researchers and graduate students with an overview of the
latest developments in and applications of adsorption processes for water
treatment and purification. In particular, it covers current topics in connection with
the modeling and design of adsorption processes, and the synthesis and
application of cost-effective adsorbents for the removal of relevant aquatic
pollutants. The book describes recent advances and alternatives to improve the
performance and efficacy of this water purification technique. In addition, selected
chapters are devoted to discussing the reliable modeling and analysis of
adsorption data, which are relevant for real-life applications to industrial effluents
and groundwater. Overall, the book equips readers with a general perspective of
the potential that adsorption processes hold for the removal of emerging water
pollutants. It can readily be adopted as part of special courses on environmental
engineering, adsorption and water treatment for upper undergraduate and
graduate students. Furthermore, the book offers a valuable resource for
researchers in water production control, as well as for practitioners interested in
applying adsorption processes to real-world problems in water treatment and
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related areas.

Physico-Chemical Wastewater Treatment and Resource
Recovery
This book presents the latest research on adsorption science and technology. It
serves as an excellent reference for research in areas such as fundamentals of
adsorption and ion exchange (equilibria and kinetics), new materials, adsorption
characterization, novel processes, energy and environmental processes.
Contents:Adsorption Equilibria of Sub-Critical and Super-Critical Fluids in
Carbonaceous Materials (D D Do & H D Do)Freezing/Melting in Porous Carbons (F R
Hung et al.)Measurement of Diffusion in Microporous Solids (D M Ruthven)Ordered
Mesoporous Carbons with New Opportunities for Adsorption Studies (R Ryoo & S H
Joo)Quantum Micropore Filling and Its Application Possibility (T Tanaka et
al.)Adsorption in Microporous Materials: Analytical Equations for TYPE I Isotherms
at High Pressure (A L Myers)New Sorbents for Desulfurization of Transportation
Fuels (R T Yang et al.)Optimization of Continuous Chromatography Separations (Z Y
Zhang et al.)Adsorption Technology for Gas Separation (S Sircar)Carbon Composite
Membranes (M Suzuki et al.)On the Dominant Role of Adsorption Effects in
Heterogeneous Catalysis (J F Denayer et al.)Pressure-Dependent Models for
Adsorption Kinetics on a CMS (Y-S Bae et al.)and other papers Readership:
Engineers and researchers in adsorption and separation science; research students
in chemical engineering and physical chemistry.
Keywords:Adsorption;Adsorbent;Equilibria;Kinetics;Characterization;Adsorption
Process

Zeolites and Their Applications
A fully updated edition of a popular textbook covering the four disciplines of
chemical technology?featuring new developments in the field Clear and thorough
throughout, this textbook covers the major sub-disciplines of modern chemical
technology?chemistry, thermal and mechanical unit operations, chemical reaction
engineering, and general chemical technology?alongside raw materials, energy
sources and detailed descriptions of 24 important industrial processes and
products. It brings information on energy and raw material consumption and
production data of chemicals up to date and offers not just improved and extended
chapters, but completely new ones as well. This new edition of Chemical
Technology: From Principles to Products features a new chapter illustrating the
global economic map and its development from the 15th century until today, and
another on energy consumption in human history. Chemical key technologies for a
future sustainable energy system such as power-to-X and hydrogen storage are
now also examined. Chapters on inorganic products, material reserves, and water
consumption and resources have been extended, while another presents
environmental aspects of plastic pollution and handling of plastic waste. The book
also adds four important processes to its pages: production of titanium dioxide,
silicon, production and chemical recycling of polytetrafluoroethylene, and
fermentative synthesis of amino acids. -Provides comprehensive coverage of
chemical technology?from the fundamentals to 24 of the most important processes
-Intertwines the four disciplines of chemical technology: chemistry, thermal and
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mechanical unit operations, chemical reaction engineering and general chemical
technology -Fully updated with new content on: power-to-X and hydrogen storage;
inorganic products, including metals, glass, and ceramics; water consumption and
pollution; and additional industrial processes -Written by authors with extensive
experience in teaching the topic and helping students understand the complex
concepts Chemical Technology: From Principles to Products, Second Edition is an
ideal textbook for advanced students of chemical technology and will appeal to
anyone in chemical engineering.

Adsorption Processes for Water Treatment
Adsorption, Ion Exchange and Catalysis is essentially a mixture of environmental
science and chemical reactor engineering. More specifically, three important
heterogeneous processes, namely, adsorption, ion exchange and catalysis, are
analysed, from fundamental kinetics to reactor design with emphasis on their
environmental applications. In Chapter 1, the subject of air and water pollution is
dealt with. Data about pollutants and emission sources are given and the
treatment methods are shortly presented. In Chapter 2, the very basics and
historical development of adsorption, ion exchange and catalysis are presented as
well as their environmental applications. Chapter 3 is devoted to heterogeneous
processes and reactor analysis. All types of reactors are described in depth and
reactor modelling, hydraulics and mass/heat transfer phenomena are examined for
each type of reactor. Chapters 4 and 5 are dedicated to adsorption & ion exchange
and catalysis, respectively. The basic principles are presented including kinetics,
equilibrium, mass/heat transfer phenomena as well as the analytical solutions of
the reactor models presented in Chapter 3. In the sixth chapter, the subject of
scale up is approached. The two Annexes at the end of the book contain physical
properties of substances of environmental interest as well as unit conversion
tables. Finally, nearly all the examples contained are based on real experimental
data found in literature with environmental interest. Most of the examples consider
all aspects of operation design – kinetics, hydraulics and mass transfer. * Provides
basic knowledge of major environmental problems and connects them to chemical
engineering

Principles of Soil Chemistry, Third Edition,
Zeolites are hydrated aluminosilicate minerals of the family of microporous solids.
According to the US Geological Survey, there are about 40 naturally occurring
zeolites, forming in sedimentary and volcanic rocks. The most commonly mined
forms include clinoptilolite, chabazite and mordenite. There are over 200 synthetic
zeolites. For their abundance, natural and synthetic zeolites are widely used in the
industry, agriculture, water treatment, wastewater treatment and as dietary
supplements to treat diarrhea, autism, cancer and other. This book Zeolites and
Their Applications deals with several aspects of zeolite morphology, synthesis and
applications. The book is divided into three sections and structured into nine
chapters. The first section includes the introductory chapter, the second section
explains mineralogy, morphology and synthesis of zeolites and the third section
focuses on the different applications of both natural and synthetic zeolites. So, in
this book, the readers will obtain updated information on mineralogy, morphology,
synthesis and application of zeolites. Scientists from different scientific fields
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reported in this book their findings.

Advanced Chemical Kinetics
Incorporating fundamental principles as well as up-to-date applications in soil
formation, this work emphasizes the equal importance of organic and inorganic soil
constituents by delineating the role of complex carbohydrates, amino acids,
proteins, lipids, nucleic acids, lignins, enzymes, and humic acids in soil reactions.
This edition features coverage of the relation of pe-pH with the biochemical cycle,
soil air quality and soil humidity, thermodynamics in cation exchange and its
connection with the quantity/intensity ratio, and more.

Electrode Kinetics: Principles and Methodology
Encyclopedia of Interfacial Chemistry: Surface Science and Electrochemistry
summarizes current, fundamental knowledge of interfacial chemistry, bringing
readers the latest developments in the field. As the chemical and physical
properties and processes at solid and liquid interfaces are the scientific basis of so
many technologies which enhance our lives and create new opportunities, its
important to highlight how these technologies enable the design and optimization
of functional materials for heterogeneous and electro-catalysts in food production,
pollution control, energy conversion and storage, medical applications requiring
biocompatibility, drug delivery, and more. This book provides an interdisciplinary
view that lies at the intersection of these fields. Presents fundamental knowledge
of interfacial chemistry, surface science and electrochemistry and provides cuttingedge research from academics and practitioners across various fields and global
regions

Physical Chemistry of Melts in Metallurgy
This book is a critical account of the principles of the kinetics of heterogeneous
catalytic reactions in the light of recent developments in surface science and
catalysis science. Originally published in 1984. The Princeton Legacy Library uses
the latest print-on-demand technology to again make available previously out-ofprint books from the distinguished backlist of Princeton University Press. These
editions preserve the original texts of these important books while presenting them
in durable paperback and hardcover editions. The goal of the Princeton Legacy
Library is to vastly increase access to the rich scholarly heritage found in the
thousands of books published by Princeton University Press since its founding in
1905.

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

Adsorption Science and Technology
Partition and Adsorption of Organic Contaminants in
Environmental Systems
Chemisorption and Reactivity on Supported Clusters and Thin
Films:
This indispensible new text is a comprehensive treatment of health and safety
problems in agriculture and related industries. Respiratory health risks, grain dust
exposures, occupational asthma, chronic lung disease, chemical exposures,
incidence of cancer in farmers, accidents and injuries, and stress and psychiatric
problems are addressed, from basic science to practical clinical aspects. This
useful handbook provides a wealth of information for practicing clinicians,
researchers, public health workers, those engaged in occupational health,
programming, private industry, governmental public health departments, and
farmers themselves.

Heavy Metals
Adsorption Processes for Water Treatment discusses the application of adsorption
in water purification. The book is comprised of 10 chapters that detail the carbon
and resin adsorptive processes for potable water treatment. The text first covers
the elements of surface chemistry and then proceeds to discussing adsorption
models. Chapter 3 tackles the kinetics of adsorption, while Chapter 4 deals with
batch systems and fixed fluid beds. Next, the book talks about the physical and
chemical properties of carbon. The next two chapters discuss the adsorption of
organic compounds and the removal of inorganic compounds, respectively. The
eighth chapter presents operational, pilot plant, and case studies. Chapter 9
discusses the biological activated carbon treatment of drinking water, and Chapter
10 covers the adsorption of macroreticular resins. The book will be of great use to
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both researchers and professionals involved in the research and development of
water treatment process.

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

Principles of Health and Safety in Agriculture
This long-awaited second edition of the successful introduction to the
fundamentals of heterogeneous catalysis is now completely revised and updated.
Written by internationally acclaimed experts, this textbook includes fundamentals
of adsorption, characterizing catalysts and their surfaces, the significance of pore
structure and surface area, solid-state and surface chemistry, poisoning,
promotion, deactivation and selectivity of catalysts, as well as catalytic process
engineering. A final section provides a number of examples and case histories.
With its color and numerous graphics plus references to help readers to easily find
further reading, this is a pivotal work for an understanding of the principles
involved.

Adsorption Processes for Water Treatment and Purification
A comprehensive resource to the construction, use, and modification of the wide
variety of adsorptive and chromatographic separations Design, Simulation and
Optimization of Adsorptive and Chromatographic Separations offers the
information needed to effectively design, simulate, and optimize adsorptive and
chromatographic separations for a wide range of industrial applications. The
authors?noted experts in the field?cover the fundamental principles, the
applications, and a range of modeling techniques for the processes. The text
presents a unified approach that includes the ideal and intermediate equations and
offers a wealth of hands-on case studies that employ the rigorous simulation
packages Aspen Adsorption and Aspen Chromatography. The text reviews the
effective design strategies, details design considerations, and the assumptions
which the modelers are allowed to make. The authors also cover shortcut design
methods as well as mathematical tools that help to determine optimal operating
conditions. This important text: -Covers everything from the underlying
pheonmena to model optimization and the customization of model code -Includes
practical tutorials that allow for independent review and study -Offers a
comprehensive review of the construction, use, and modification of the wide
variety of adsorptive and chromatographic separations -Contains contributions
from three noted experts in the field Written for chromatographers, process
engineers, ehemists, and other professionals, Design, Simulation and Optimization
of Adsorptive and Chromatographic Separations offers a comprehensive review of
the construction, use, and modification of adsorptive and chromatographic
separations.

Corrosion of Metals
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Heterogeneous Catalysis
Expanding on the ideas first presented in Gerhard Ertl's acclaimed Baker Lectures
at Cornell University, Reactions at Solid Surfaces comprises an authoritative, selfcontained, book-length introduction to surface reactions for both professional
chemists and students alike. Outlining our present understanding of the
fundamental processes underlying reactions at solid surfaces, the book provides
the reader with a complete view of how chemistry works at surfaces, and how to
understand and probe the dynamics of surface reactions. Comparing traditional
surface probes with more modern ones, and bringing together various disciplines
in a cohesive manner, Gerhard Ertl's Reactions at Solid Surfaces serves well as a
primary text for graduate students in introductory surface science or chemistry, as
well as a self-teaching resource for professionals in surface science, chemical
engineering, or nanoscience.

Thermodynamics and Statistical Mechanics
Originally published: Boston: McGraw-Hill, 2003.

Principles of Adsorption and Reaction on Solid Surfaces
Fundamental societal changes resulted from the necessity of people to get
organized in mining, transporting, processing, and circulating the heavy metals
and their follow-up products, which in consequence resulted in a differentiation of
society into diversified professions and even societal strata. Heavy metals are
highly demanded technological materials, which drive welfare and progress of the
human society, and often play essential metabolic roles. However, their eminent
toxicity challenges the field of chemistry, physics, engineering, cleaner production,
electronics, metabolomics, botany, biotechnology, and microbiology in an
interdisciplinary and cross-sectorial manner. Today, all these scientific disciplines
are called to dedicate their efforts in a synergistic way to avoid exposure of heavy
metals into the eco- and biosphere, to reliably monitor and quantify heavy metal
contamination, and to foster the development of novel strategies to remediate
damage caused by heavy metals.

Carbide, Nitride and Boride Materials Synthesis and Processing
Given the presence of a wide variety of contaminants in theenvironment, it is
important to understand what drives acontaminant from one medium to another,
as well as the manner andextent to which a contaminant associates with the
different mediaor phases within a local environmental system. Partition
andAdsorption of Organic Contaminants in Environmental Systemsforms a
comprehensive resource on the behavioral characteristics ofcontaminants so that
appropriate strategies can be adopted toeither prevent or minimize their adverse
impacts on human welfareand natural resources. Cary Chiou’s far-reaching text
depicts the processes bywhich nonionic organic contaminants are sorbed to
natural bioticand abiotic substances. This book focuses on physical principlesand
system parameters that affect the contaminant uptake by soilfrom water, air, and
other media; by fish from water; and by plantsfrom soil and water. As contaminant
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uptake by natural organicsubstances is often predominantly a partition interaction,
thepartition characteristics in several solvent-water model mixturesare treated in
detail to elucidate the relevant physicochemicalparameters. The account of
contaminant sorption to soils, fish, andplants is strengthened by companion
chapters on: Fundamentals of solution theory Interphase partition equations
Fundamentals of adsorption theory Vapor adsorption on mineral and carbonaceous
solids No other single source in the field delivers as compelling acombination of
background understanding and "state-of-the-science"comprehension of current
issues. Ideally suited for agraduate-level environmental course, Partition and
Adsorptionof Organic Contaminants in Environmental Systems alsoserves as a
technical guide to current and future research in thefield.

Reactions at Solid Surfaces
SERS was discovered in the 1970s and has since grown enormously in breadth,
depth, and understanding. One of the major characteristics of SERS is its
interdisciplinary nature: it lies at the boundary between physics, chemistry, colloid
science, plasmonics, nanotechnology, and biology. By their very nature, it is
impossible to find a textbook that will summarize the principles needed for SERS of
these rather dissimilar and disconnected topics. Although a basic understanding of
these topics is necessary for research projects in SERS with all its many aspects
and applications, they are seldom touched upon as a coherent unit during most
undergraduate studies in physics or chemistry. This book intends to fill this existing
gap in the literature. It provides an overview of the underlying principles of SERS,
from the fundamental understanding of the effect to its potential applications. It is
aimed primarily at newcomers to the field, graduate students, researchers or
scientists, attracted by the many applications of SERS and plasmonics or its basic
science. The emphasis is on concepts and background material for SERS, such as
Raman spectroscopy, the physics of plasmons, or colloid science, all of them
introduced within the context of SERS, and from where the more specialized
literature can be followed. Represents one of very few books fully dedicated to the
topic of surface-enhanced Raman spectroscopy (SERS) Gives a comprehensive
summary of the underlying physical concepts around SERS Provides a detailed
analysis of plasmons and plasmonics

Modelling in Aquatic Chemistry
Learn classical thermodynamics alongside statistical mechanics and how
macroscopic and microscopic ideas interweave with this fresh approach to the
subjects.

Principles and Practice of Heterogeneous Catalysis
Introduction to Adsorption: Basics, Analysis, and Applications presents adsorption
basics that are relevant and essential to its application, including data analysis,
interpretation and design calculations. The book deliberately keeps background
information to a minimum, instead comprehensively covering adsorption of liquid
solutions, the difference between equilibrium individual solute uptake and surface
excess, a general discussion of adsorbate uptake mechanisms and uptake rate
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expression, uptake steps, performance models and their generalizations,
application of performance models, and design methods based on the constant
behavior assumption and unused bed length concept. Includes adsorption basics
and their applications Discusses gas adsorption equilibrium and equilibrium of
liquid adsorption Gives the various steps of adsorbate uptake and their
combination to yield adsorbate uptake rate expression Presents both rational and
empirical design for adsorption processes Highlights common mistakes found in
recent adsorption publications

Principles of Surface-Enhanced Raman Spectroscopy
Learn the secrets of soil chemistry and its role in agriculture and the environment.
Examine the fundamental laws of soil chemistry, how they affect dissolution, cation
and anion exchange, and other reactions. Explore how water can form waterbridges and hydrogen bonding, the most common forces in adsorption, chelation,
and more. Discover how electrical charges develop in soils creating
electrochemical potentials forcing ions to move into the plant body through
barriers such as root membranes, nourishing crops and plants. You can do all this
and more with Principles of Soil Chemistry, Fourth Edition. Since the first edition
published in 1982, this resource has made a name for itself as a textbook for upper
level undergraduates and as a handy reference for professionals and scientists.
This fourth edition reexamines the entire reach of soil chemistry while maintaining
the clear, concise style that made previous editions so user-friendly. By completely
revising, updating, and incorporating a decade’s worth of new information, author
Kim Tan has made this edition an entirely new and better book. See what's new in
the Fourth Edition Reexamines atoms as the smallest particle that will enter into
chemical reactions by probing new advances testifying the presence of subatomic
particles and concepts such as string theory Underscores oxygen as the key
element in soil air and atmosphere for life on earth Reevaluates the idea of
transformation of orthoclase into albite by simple cation exchange reactions as
misleading and bending scientific concepts of ion exchange over the limit of truth
Examines the role of fertilizers, sulfur, pyrite, acid rain, and nitrogen fixation in soil
acidity, underscoring the controversial effect of nitrification on increasing soil
acidity over time Addresses the old and new approaches to humic acids by
comparing the traditional operational concept against the currently proposed
supramolecular and pseudomicellar concept Proposes soil organics, such as nucleic
acids of DNA and others, to also adsorb cation ions held as diffusive ion clouds
around the polymers Tan explains, in easy and simple language, the chemical
make-up of the four soil constituents, their chemical reactions and interactions in
soils as governed by basic chemical laws, and their importance in agriculture,
industry, and the environment. He differentiates soil chemistry from geochemistry
and physical chemistry. Containing more than 200 equations, 123 figures, and 38
tables, this popular text and resource supplies a comprehensive treatment of soil
chemistry that builds a foundation for work in environmental pollution, organic and
inorganic soil contamination, and potential ecological health and environmental
health risks.

Contemporary Catalysis
The following chapters provide an overview of the state of research for those
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familiar with the fundamentals."--Jacket.

Concepts of Modern Catalysis and Kinetics
Carbide, Nitride and Boride Materials Synthesis and Processing is a major reference
text addressing methods for the synthesis of non-oxides. Each chapter has been
written by an expert practising in the subject area, affiliated with industry,
academia or government research, thus providing a broad perspective of
information for the reader. The subject matter ranges from materials properties
and applications to methods of synthesis including pre- and post-synthesis
processing. Although most of the text is concerned with the synthesis of powders,
chapters are included for other materials such as whiskers, platelets, fibres and
coatings. Carbide, Nitride and Boride Materials Synthesis and Processing is a
comprehensive overview of the subject and is suitable for practitioners in the
industry as well as those looking for an introduction to the field. It will be of
interest to chemical, mechanical and ceramic engineers, materials scientists and
chemists in both university and industrial environments working on or with
refractory carbides, nitrides and borides.

Principles of Adsorption and Adsorption Processes
Heterogeneous catalysis provides the backbone of the world's chemical and oil
industries. The innate complexity of practical catalytic systems suggests that
useful progress should be achievable by investigating key aspects of catalysis by
experimental studies on idealised model systems. Thin films and supported
clusters are two promising types of model system that can be used for this
purpose, since they mimic important aspects of the properties of practical
dispersed catalysts. Similarly, appropriate theoretical studies of chemisorption and
surface reaction clusters or extended slab systems can provide valuable
information on the factors that underlie bonding and catalytic activity. This volume
describes such experimental and theoretical approaches to the surface chemistry
and catalytic behaviour of metals, metal oxides and metal/metal oxide systems. An
introduction to the principles and main themes of heterogeneous catalysis is
followed by detailed accounts of the application of modern experimental and
theoretical techniques to fundamental problems. The application of advanced
experimental methods is complemented by a full description of theoretical
procedures, including Hartree-Fock, density functional and similar techniques. The
relative merits of the various approaches are considered and directions for future
progress are indicated.

Principles of Soil Chemistry, Fourth Edition
Learn the secrets of soil chemistry and its role in agriculture and the environment.
Examine the fundamental laws of soil chemistry, how they affect dissolution, cation
and anion exchange, and other reactions. Explore how water can form waterbridges and hydrogen bonding, the most common forces in adsorption, chelation,
and more. Discover how electrical charges develop in soils creating
electrochemical potentials forcing ions to move into the plant body through
barriers such as root membranes, nourishing crops and plants. You can do all this
Page 13/17

Get Free Principles Of Adsorption And Reaction On Solid Surfaces
and more with Principles of Soil Chemistry, Fourth Edition. Since the first edition
published in 1982, this resource has made a name for itself as a textbook for upper
level undergraduates and as a handy reference for professionals and scientists.
This fourth edition reexamines the entire reach of soil chemistry while maintaining
the clear, concise style that made previous editions so user-friendly. By completely
revising, updating, and incorporating a decade’s worth of new information, author
Kim Tan has made this edition an entirely new and better book. See what's new in
the Fourth Edition Reexamines atoms as the smallest particle that will enter into
chemical reactions by probing new advances testifying the presence of subatomic
particles and concepts such as string theory Underscores oxygen as the key
element in soil air and atmosphere for life on earth Reevaluates the idea of
transformation of orthoclase into albite by simple cation exchange reactions as
misleading and bending scientific concepts of ion exchange over the limit of truth
Examines the role of fertilizers, sulfur, pyrite, acid rain, and nitrogen fixation in soil
acidity, underscoring the controversial effect of nitrification on increasing soil
acidity over time Addresses the old and new approaches to humic acids by
comparing the traditional operational concept against the currently proposed
supramolecular and pseudomicellar concept Proposes soil organics, such as nucleic
acids of DNA and others, to also adsorb cation ions held as diffusive ion clouds
around the polymers Tan explains, in easy and simple language, the chemical
make-up of the four soil constituents, their chemical reactions and interactions in
soils as governed by basic chemical laws, and their importance in agriculture,
industry, and the environment. He differentiates soil chemistry from geochemistry
and physical chemistry. Containing more than 200 equations, 123 figures, and 38
tables, this popular text and resource supplies a comprehensive treatment of soil
chemistry that builds a foundation for work in environmental pollution, organic and
inorganic soil contamination, and potential ecological health and environmental
health risks.

Carbonaceous Adsorbents for the Treatment of Ground and
Surface Waters
The Nobel Prize in Chemistry 2007 awarded to Gerhard Ertl for his groundbreaking
studies in surface chemistry highlighted the importance of heterogeneous catalysis
not only for modern chemical industry but also for environmental protection.
Heterogeneous catalysis is seen as one of the key technologies which could solve
the challenges associated with the increasing diversification of raw materials and
energy sources. It is the decisive step in most chemical industry processes, a major
method of reducing pollutant emissions from mobile sources and is present in fuel
cells to produce electricity. The increasing power of computers over the last
decades has led to modeling and numerical simulation becoming valuable tools in
heterogeneous catalysis. This book covers many aspects, from the state-of-the-art
in modeling and simulations of heterogeneous catalytic reactions on a molecular
level to heterogeneous catalytic reactions from an engineering perspective. This
first book on the topic conveys expert knowledge from surface science to both
chemists and engineers interested in heterogeneous catalysis. The well-known and
international authors comprehensively present many aspects of the wide bridge
between surface science and catalytic technologies, including DFT calculations,
reaction dynamics on surfaces, Monte Carlo simulations, heterogeneous reaction
rates, reactions in porous media, electro-catalytic reactions, technical reactors, and
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perspectives of chemical and automobile industry on modeling heterogeneous
catalysis. The result is a one-stop reference for theoretical and physical chemists,
catalysis researchers, materials scientists, chemical engineers, and chemists in
industry who would like to broaden their horizon and get a substantial overview on
the different aspects of modeling and simulation of heterogeneous catalytic
reactions.

Kinetics of Heterogeneous Catalytic Reactions
The book on Physico-Chemical Treatment of Wastewater and Resource Recovery
provides an efficient and low-cost solution for remediation of wastewater. This
book focuses on physico-chemical treatment via advanced oxidation process,
adsorption, its management and recovery of valuable chemicals. It discusses
treatment and recovery process for the range of pollutants including BTX, PCB,
PCDDs, proteins, phenols, antibiotics, complex organic compounds and metals. The
occurrence of persistent pollutants poses deleterious effects on human and
environmental health. Simple solutions for recovery of valuable chemicals and
water during physico-chemical treatment of wastewater are discussed extensively.
This book provides necessary knowledge and experimental studies on emerging
physico-chemical processes for reducing water pollution and resource recovery.

Advanced Sorption Process Applications
This book is a short introduction to the engineering principles of harnessing the
vast potential of microorganisms, and animal and plant cells in making biochemical
products. It was written for scientists who have no background in engineering, and
for engineers with minimal background in biology. The overall subject dealt with is
process, but the coverage goes beyond the process of biomanufacturing in the
bioreactor, and extends to the factory of cell's biosynthetic machinery. Starting
with an overview of biotechnology and organism, engineers are eased into
biochemical reactions and life scientists are exposed to the technology of
production using cells. Subsequent chapters allow engineers to be acquainted with
biochemical pathways, while life scientist learn about stoichiometric and kinetic
principles of reactions and cell growth. This leads to the coverage of reactors,
oxygen transfer and scale up. Following three chapters on biomanufacturing of
current and future importance, i.e. cell culture, stem cells and synthetic biology,
the topic switches to product purification, first with a conceptual coverage of
operations used in bioseparation, and then a more detailed analysis to provide a
conceptual understanding of chromatography, the modern workhorse of
bioseparation. Drawing on principles from engineering and life sciences, this book
is for practitioners in biotechnology and bioengineering. The author has used the
material within this book for a course for advanced students in both engineering
and life sciences. To this end, problems are provided at the end of each chapter.

Chemical Technology
Until now, the literature has offered a rather limited approach to the use of
fundamental kinetics and their application to catalytic reactions. Subsequently, this
book spans the full range from fundamentals of kinetics and heterogeneous
Page 15/17

Get Free Principles Of Adsorption And Reaction On Solid Surfaces
catalysis via modern experimental and theoretical results of model studies to their
equivalent large-scale industrial production processes. The result is key knowledge
for students at technical universities and professionals already working in industry.
' such an enterprise will be of great value to the community, to professionals as
well as graduate and undergraduate students attempting to move into the field of
modern catalysis and kinetics. I strongly recommend you publish this book based
on the proposal.' - Prof. Dr. G. A. Samorjai, University of California 'Both authors
are well respected specialists, with a very long record of original top-quality work
and an international reputation. A book from these authors will be considered an
authoritative piece of work, I definitely support this project and I am looking
forward to use the book when published.' - Prof. Dr. D. E. Resasco, University of
Oklahoma 'I wholly support the proposed project. The authors are very competent
young colleagues and there is a real need for such a textbook' - Prof. Dr. G. Ertl,
Fritz-Haber-Institut, Max-Planck-Gesellschaft, Berlin
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