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Written primarily to meet the requirements of students at the undergraduate level, this book
aims for a self-learning approach. The fundamentals of physical chemistry have been
explained with illustrations, diagrams, tables, experimental techniques and solved problems.
Chemical Kinetics and Reaction Dynamics brings together the major facts and theories relating
to the rates with which chemical reactions occur from both the macroscopic and microscopic
point of view. This book helps the reader achieve a thorough understanding of the principles of
chemical kinetics and includes: Detailed stereochemical discussions of reaction steps Classical
theory based calculations of state-to-state rate constants A collection of matters on kinetics of
various special reactions such as micellar catalysis, phase transfer catalysis, inhibition
processes, oscillatory reactions, solid-state reactions, and polymerization reactions at a single
source. The growth of the chemical industry greatly depends on the application of chemical
kinetics, catalysts and catalytic processes. This volume is therefore an invaluable resource for
all academics, industrial researchers and students interested in kinetics, molecular reaction
dynamics, and the mechanisms of chemical reactions.
The book has been designed according to the new AICTE syllabus and will cater to the needs
of engineering students across all branches. The book provides the basis which is necessary
for dealing with different types of physicochemical phenomena. Great care has been taken to
explain the physical meaning of mathematical formulae, when and where they are required,
followed by lucid development and discussion of experimental behaviour of systems. Every
chapter has a set of solved problems and exercises. The idea is to instil sound understanding
of the fundamental principles and applications of the subject. The author is known for
explaining the concepts of Engineering Chemistry with full clarity, leaving no ambiguity in the
minds of the readers.Although this book is primarily intended for BTech/BE students, it will also
cater to the requirements of those pursuing BSc and MSc, including those of other disciplines
like materials science and environmental science.
A Textbook for B.Sc. (Part III and Hons.) and Postgraduate Courses of Indian Universities. In
this edition, I have made major changes in the light of modern concepts introduced in syllabi at
the under-graduate and postgraduate level as well. With matter has also been updated. The
subject matter has been arranged systematically, in a lucid style and simple language. New
Problems and exercises have also been introduced to acquaint the students with trend of
questions they except in the examinations.
Engineering Chemestry I has been primarily written for first year B.Tech students but can also
be used by BSc and MSc students to clarify their fundamental knowledge. The book begins
with the basic theories of chemistry in various disciplines in order to provide a necessary
background for dealing with a number of different physiochemical phenomena. Key Features 1.
Brief discussion of the concepts 2. Coverage of syllabus in totality 3. Examination-oriented
approach 4. Large number of solved problems 5. Solution to previous year's question papers 6.
Exercises at the end of each chapter
The Book Is Intended To Serve As A Text In Analysis By The Honours And Post-Graduate
Students Of The Various Universities. Professional Or Those Preparing For Competitive
Examinations Will Also Find This Book Useful.The Book Discusses The Theory From Its Very
Beginning. The Foundations Have Been Laid Very Carefully And The Treatment Is Rigorous
And On Modem Lines. It Opens With A Brief Outline Of The Essential Properties Of Rational
Numbers And Using Dedekinds Cut, The Properties Of Real Numbers Are Established. This
Foundation Supports The Subsequent Chapters: Topological Frame Work Real Sequences
And Series, Continuity Differentiation, Functions Of Several Variables, Elementary And Implicit
Functions, Riemann And Riemann-Stieltjes Integrals, Lebesgue Integrals, Surface, Double And
Triple Integrals Are Discussed In Detail. Uniform Convergence, Power Series, Fourier Series,
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Improper Integrals Have Been Presented In As Simple And Lucid Manner As Possible And
Fairly Large Number Solved Examples To Illustrate Various Types Have Been Introduced.As
Per Need, In The Present Set Up, A Chapter On Metric Spaces Discussing Completeness,
Compactness And Connectedness Of The Spaces Has Been Added. Finally Two Appendices
Discussing Beta-Gamma Functions, And Cantors Theory Of Real Numbers Add Glory To The
Contents Of The Book.
Introduction to Non-equilibrium Physical Chemistry presents a critical and comprehensive
account of Non-equilibrium Physical Chemistry from theoretical and experimental angle. It
covers a wide spectrum of non-equilibrium phenomena from steady state close to equilibrium
to non-linear region involving transition to bistability, temporal oscillations, spatio-temporal
oscillations and finally to far from equilibrium phenomena such as complex pattern formation,
dynamic instability at interfaces, Chaos and complex growth phenomena (fractals) in Physicochemical systems. Part I of the book deals with theory and experimental studies concerning
transport phenomena in membranes (Thermo-osmosis,Electroosmotic ) and in continuous
systems (Thermal diffusion,Soret effect) close to equilibrium Experimental tests provide insight
into the domain of validity of Non-equilibrium Thermodynamics ,which is the major theoretical
tool for this region. Later developments in Extended Irreversible Thermodynamics and Nonequilibrium Molecular dynamics have been discussed in the Appendix. Part II deals with nonlinear steady states and bifurcation to multistability, temporal and spatio- temporal oscillations
(Chemical waves). Similarly Part II deals with more complex phenomena such as Chaos and
fractal growth occurring in very far from equilibrium region. Newer mathematical techniques for
investigating such phenomena along with available experimental studies. Part IV deals with
analogous non-equilibrium phenomena occurring in the real systems (Socio-political, Finance
and Living systems etc.) for which physico-chemical systems discussed in earlier chapters
provide a useful model for development of theories based on non-linear science and science of
complexity. The book provides a critical account of theoretical studies on non-equilibrium
phenomenon from region close to equilibrium to far equilibrium Experimental studies have
been reported which provide test of the theories and their limitations Impacts of the concepts
developed in non-equilibrium Physical Chemistry in sociology, economics and other social
science and living systems has been discussed
Solar Energy Conversion and Storage: Photochemical Modes showcases the latest advances
in solar cell technology while offering valuable insight into the future of solar energy conversion
and storage. Focusing on photochemical methods of converting and/or storing light energy in
the form of electrical or chemical energy, the book: Describes various types of solar cells,
including photovoltaic cells, photogalvanic cells, photoelectrochemical cells, and dye-sensitized
solar cells Covers the photogeneration of hydrogen, photoreduction of carbon dioxide, and
artificial/mimicking photosynthesis Discusses the generation of electricity from solar cells, as
well as methods for storing solar energy in the form of chemical energy Highlights existing
photochemical methods of solar energy conversion and storage Explores emerging trends
such as the use of nanoparticles Solar Energy Conversion and Storage: Photochemical Modes
provides a comprehensive, state-of-the-art reference for graduate students, researchers, and
engineers alike.
The Revised Edition Retains The Essential Theories Of Nuclear Structure And Stability,
Radioactivity And The Principles Of Fission, Fusion And Breeder Reactors Of The Earlier
Editions. The Preparation Of The More Commonly Used Radioisotopes And Their Uses As
Tracers In Research, Medicine, Agriculture And Industry Are Described. The Book Also Covers
The Elements Of Radiation And Radiochemistry Illustrated With Additional Examples. The
Section On Mossbauer Effect Is Retained. The Chapter On The Detection And Measurement
Of Radioactivity Is Revised To Include Thermo Luminescence And Cerenkov Detectors.New
Additions In The Present Edition Include A Whole Chapter On The Separation And Uses Of
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Stable And Radioactive Isotopes Needed In Bulk Amounts In The Atomic Age. How An
Extension Of Basic Principles Of Nuclear Magnetic Resonance (Nmr) Has Led To The
Sophisticated Magnetic Resonance Imaging (Mri), The Latest Diagnostic Tool In Medicine Is
Discussed Lucidly. Another Chapter Is Added Entitled A Roll-Call Of Elementary Particles ,
Wherein The Baffling Properties Of Quarks And Gluons, With Their Esoteric Flavours, Colours,
Strangeness And Charm Are Reviewed Showing How Their Scientific Characteristics Tend To
Merge In Philosophy.The Book Meets The Needs Of Honours And Post-Graduate Students
Offering Nuclear, Radiation And Radiochemistry.
Fundamentals and Operations in Food Process Engineering deals with the basic engineering
principles and transport processes applied to food processing, followed by specific unit
operations with a large number of worked-out examples and problems for practice in each
chapter. The book is divided into four sections: fundamentals in food process engineering,
mechanical operations in food processing, thermal operations in food processing and mass
transfer operations in food processing. The book is designed for students pursuing courses on
food science and food technology, including a broader section of scientific personnel in the
food processing and related industries.
The Book Is Meant To Be A Textbook For The Students Taking The Course On Basic
Electronics Prescribed By The U.P. Technical University. In Nine Chapters, The Book Deals
With The Formation Of Energy Bands In Solids; Properties Of Semiconductors; Semiconductor
Junction Diodes And Diode Circuits; Bipolar Junction Transistors; Operational Amplifiers And
Their Applications; Number Systems, Logic Gates And Digital Circuits; Digital Multimeter, And
Cathode-Ray Oscilloscope.Fundamental Principles And Applications Are Discussed Herein
With Explanatory Diagrams In A Clear Concise Way. Physical Aspects Are Discussed In
Detail; Mathematical Derivations Are Given, Where Necessary. Many Problems, ObjectiveType And Review Questions Which Are Typically Set In Examinations, Are Included In The
Book At The End Of Each Chapter.
One of the major areas of emphasis in the field of in chemical science and engineering
technology in recent years has been interdisciplinary research, a trend that promises new
insights and innovations rooted in cross-disciplinary collaboration. This volume is designed for
stepping beyond traditional disciplinary boundaries and applying knowledge and insights from
multiple fields. This book, Chemical Science and Engineering Technology: Perspectives on
Interdisciplinary Research, provides a selection of chapters on interdisciplinary research in
chemical science and engineering technology, taking a conceptual, and practical approach.
The book includes case studies and supporting technologies and also explains the conceptual
thinking behind current uses and potential uses not yet implemented. International experts with
countless years of experience lend this volume credibility.
This comprehensive and thoroughly revised text, now in its second edition, continues to
present the fundamental concepts of how mathematical models of chemical processes are
constructed and demonstrate their applications to the simulation of two of the very important
chemical engineering systems: the chemical reactors and distillation systems. The book
provides an integrated treatment of process description, mathematical modelling and dynamic
simulation of realistic problems, using the robust process model approach and its simulation
with efficient numerical techniques. Theoretical background materials on activity coefficient
models, equation of state models, reaction kinetics, and numerical solution techniques—needed
for the development of mathematical models—are also addressed in the book. The topics of
discussion related to tanks, heat exchangers, chemical reactors (both continuous and batch),
biochemical reactors (continuous and fed-batch), distillation columns (continuous and batch),
equilibrium flash vaporizer, and refinery debutanizer column contain several worked-out
examples and case studies to teach students how chemical processes can be measured and
monitored using computer programming. The new edition includes two more
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chapters—Reactive Distillation Column and Vaporizing Exchangers—which will further
strengthen the text. This book is designed for senior level undergraduate and first-year
postgraduate level courses in “Chemical Process Modelling and Simulation”. The book will
also be useful for students of petrochemical engineering, biotechnology, and biochemical
engineering. It can serve as a guide for research scientists and practising engineers as well.
This book provides state of the art description of various approaches, techniques and some
basic fundamentals of bioremediation to manage a variety of organic and inorganic wastes and
pollutants present in our environment. A comprehensive overview of recent advances and new
development in the field of bioremediation research are provided within relevant theoretical
framework to improve our understanding for the cleaning up of polluted water and
contaminated land. The book is easy to read and language can be readily comprehended by
aspiring newcomer, students, researchers and anyone else interested in this field. Renowned
scientists around the world working on the above topics have contributed chapters. In this
edited book, we have addressed the scope of the inexpensive and energy neutral
bioremediation technologies. The scope of the book extends to environmental/agricultural
scientists, students, consultants, site owners, industrial stakeholders, regulators and policy
makers.
Traditionally heat and light are thought as energy sources to drive a particular chemical
reaction, but now ultrasound is a promising energy source for this purpose. The collapse of a
bubble generates a wide range of high temperatures and pressures, and therefore, use of
ultrasound has a considerable potential in chemical and allied sciences. Ultrasound-assisted
reactions are green and economically viable alternatives to conventional techniques. This new
volume presents a complete picture of ultrasound-assisted reactions and technologies that can
be used in organic synthesis, polymer synthesis and degradation, nanomaterials, wastewater
treatment, food ingredients and products, pharmaceutical applications, bioenergy applications,
and more. This volume aims to shed light on the diversified applications of ultrasound and its
significant role as a green chemical pathway. Sonochemistry deals with the effect of ultrasonic
waves on chemical systems. It has green value because of non-hazardous acoustic radiation
and is therefore duly recognized as a green chemistry by synthetic chemists as well as
environmentalists. There is no direct interaction of ultrasound with molecular species, but the
observed chemical and physical effects of ultrasound are due to the cavitational collapse,
which produces drastic conditions of temperature and pressure locally. It induces the formation
of various chemical species, which cannot be easily attained under conventional conditions.
Sometimes, these species are responsible for driving towards an unusual reactivity in
molecular entities. This book, Sonochemistry: An Emerging Green Technology, provides the
complete development of sonochemistry, starting with an introduction and basic concepts of
sonochemistry and proceeding on to different types of sonochemical reactions,
instrumentation, use of ultrasound in driving particular chemical reactions, and its applications
in various fields, such as polymer synthesis, decontamination of water and wastewater,
preparation of nanomaterials, food technology, pharmaceutical sciences, etc. The book also
briefly discusses some areas that utilize ultrasounds of different frequencies. These include
food products and their processing; anaerobic digestion of waste; and medical applications
such as ultrasonography, sonodynamic therapy, drug delivery, etc. Sonochemistry will be
successfully used on an industrial scale in pharmaceutical drugs, polymers, nanomaterials,
food technology, material science, biogas production, etc. in years to come and will be an
established green chemical technology of the future.
The chemistry of metals has traditionally been more understood than that of its oxides. As
catalytic applications continue to grow in a variety of disciplines, Metal Oxides: Chemistry and
Applications offers a timely account of transition-metal oxides (TMO), one of the most
important classes of metal oxides, in the context of catalysis. The first part of the book
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examines the crystal and electronic structure, stoichiometry and composition, redox properties,
acid-base character, and cation valence states, as well as new approaches to the preparation
of ordered TMO with extended structure of texturally defined systems. The second part
compiles some practical aspects of TMO applications in materials science, chemical sensing,
analytical chemistry, solid-state chemistry, microelectronics, nanotechnology, environmental
decontamination, and fuel cells. The book examines many types of reactions - such as
dehydration, reduction, selective oxidations, olefin metathesis, VOC removal, photo- and
electrocatalysis, and water splitting - to elucidate how chemical composition and optical,
magnetic, and structural properties of oxides affect their surface reactivity in catalysis. Drawing
insight from leading international experts, Metal Oxides: Chemistry and Applications is a
comprehensive and interdisciplinary reference for researchers that may also be used by
newcomers as a guide to the field.
This comprehensive and thoroughly revised text, now in its third edition, continues to present
the fundamental concepts of how mathematical models of chemical processes are constructed
and demonstrate their applications to the simulation of three of the very important chemical
engineering systems: the chemical reactors, distillation systems and vaporizing processes. The
book provides an integrated treatment of process description, mathematical modelling and
dynamic simulation of realistic problems, using the robust process model approach and its
simulation with efficient numerical techniques. Theoretical background materials on activity
coefficient models, equation of state models, reaction kinetics, and numerical solution
techniques—needed for the development and simulation of mathematical models—are also
addressed in the book. The topics of discussion related to tanks, heat exchangers, chemical
reactors (both continuous and batch), biochemical reactors (continuous and fed-batch),
distillation columns (continuous and batch), equilibrium flash vaporizer, refinery debutanizer
column, evaporator, and steam generator contain several worked-out examples and case
studies to teach students how chemical processes are operated, characterized and monitored
using computer programming. NEW TO THIS EDITION The inclusion of following three new
chapters on: • Gas Absorption • Liquid–Liquid Extraction Column • Once-Through Steam
Generator will further strengthen the text. This book is designed for senior level undergraduate
and first-year postgraduate level courses in ‘Chemical Process Modelling and Simulation’.
The book will also be useful for students of petrochemical engineering, biotechnology, and
biochemical engineering. It can serve as a guide for research scientists and practising
engineers as well.
ThePhysical Chemistry In Briefoffers a digest of all major formulas, terms and
definitionsneeded for an understanding of the subject. They are illustrated by schematic
figures, simpleworked-out examples, and a short accompanying text. The concept of the book
makes itdifferent from common university or physical chemistry textbooks.

Atomic Symmetry Groups, being continuous groups, are just a fallout of the Lie Groups
and Lie Algebras. Atoms are structurally simpler than molecules but atomic symmetry is
more complex than molecular symmetry. In quantum mechanics we study atoms first
and then the molecules. In symmetry studies, we do just the reverse. In this book, apart
from theories, the description of both the symmetry groups – atomic and molecular, are
attended with adequate applications. Please note: Taylor & Francis does not sell or
distribute the Hardback in India, Pakistan, Nepal, Bhutan, Bangladesh and Sri Lanka.
This book highlights the potential and scope of green chemistry for clean and
sustainable development. Covering the basics, the book introduces readers to the need
and the many applications and benefits and advantages of environmentally friendly
chemical practice and application in industry. The book addresses such topics as
ecologically safe products, catalysts and solvents, conditions needed to produce such
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products, types of chemical processes that are conducive to green chemistry, and
much more.
This book is a printed edition of the Special Issue "Colloid Chemistry" that was
published in Gels
Physical ChemistrySarat Book DistributorsElementary Physical ChemistryA Textbook of
Physical Chemistry for JEE Main & AdvancedPhysical Chemistry in Brief
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 multivolume book is ideally designed for environmental engineers, waste authorities, solid
waste management companies, landfill operators, legislators, environmentalists,
policymakers, government officials, academicians, researchers, and students.
Green Energy Materials Handbook gives a systematic review of the development of
reliable, low-cost, and high-performance green energy materials, covering mainstream
computational and experimental studies as well as comprehensive literature on green
energy materials, computational methods, experimental fabrication and characterization
techniques, and recent progress in the field. This work presents complete experimental
measurements and computational results as well as potential applications. Among
green technologies, electrochemical and energy storage technologies are considered
as the most practicable, environmentally friendly, and workable to make full use of
renewable energy sources. This text includes 11 chapters on the field, devoted to 4
important topical areas: computational material design, energy conversion, ion
transport, and electrode materials. This handbook is aimed at engineers, researchers,
and those who work in the fields of materials science, chemistry, and physics. The
systematic studies proposed in this book can greatly promote the basic and applied
sciences.
As the structure and behavior of molecules and crystals depend on their different
symmetries, group theory becomes an essential tool in many important areas of
chemistry. It is a quite powerful theoretical tool to predict many basic as well as some
characteristic properties of molecules. Whereas quantum mechanics provide solutions
of some chemical problems on the basis of complicated mathematics, group theory
puts forward these solutions in a very simplified and fascinating manner. Group theory
has been successfully applied to many chemical problems. Students and teachers of
chemical sciences have an invisible fear from this subject due to the difficulty with the
mathematical jugglery. An active sixth dimension is required to understand the concept
as well as to apply it to solve the problems of chemistry. This book avoids mathematical
complications and presents group theory so that it is accessible to students as well as
faculty and researchers. Chemical Applications of Symmetry and Group Theory
discusses different applications to chemical problems with suitable examples. The book
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develops the concept of symmetry and group theory, representation of group, its
applications to I.R. and Raman spectroscopy, U.V spectroscopy, bonding theories like
molecular orbital theory, ligand field theory, hybridization, and more. Figures are
included so that reader can visualize the symmetry, symmetry elements, and
operations.
Biophysics is an intradisciplinary as well as an emerging subject in the field of Biological
Science in the recent years.It is a hybrid science which deals with Physics ,Chemistry
and Biology.
This book, now in its second edition, continues to provide a comprehensive introduction
to the principles of chemical engineering thermodynamics and also introduces the
student to the application of principles to various practical areas. The book emphasizes
the role of the fundamental principles of thermodynamics in the derivation of significant
relationships between the various thermodynamic properties. The initial chapter
provides an overview of the basic concepts and processes, and discusses the
important units and dimensions involved. The ensuing chapters, in a logical
presentation, thoroughly cover the first and second laws of thermodynamics, the heat
effects, the thermodynamic properties and their relations, refrigeration and liquefaction
processes, and the equilibria between phases and in chemical reactions. The book is
suitably illustrated with a large number of visuals. In the second edition, new sections
on Quasi-Static Process and Entropy Change in Reversible and Irreversible Processes
are included. Besides, new Solved Model Question Paper and several new Multiple
Choice Questions are also added that help develop the students’ ability and confidence
in the application of the underlying concepts. Primarily intended for the undergraduate
students of chemical engineering and other related engineering disciplines such as
polymer, petroleum and pharmaceutical engineering, the book will also be useful for the
postgraduate students of the subject as well as professionals in the relevant fields.
The book in its present form is due to my interaction with the students for quite a long
time.It had been my long-cherished desire to write a book covering most of the topics
that form the syllabii of the Engineering and Science students at the degree level.Many
students,although able to understand the various topics of the books,may not be able to
put their knowledge to use.For this purpose a number of questions and problems are
given at the end of each chapter.
Photocatalysis, reactions carried out in the presence of a semiconductor and light, is
rapidly becoming one of the most active areas of chemical research, with applications
in areas such as electrochemistry, medicine, and environmental chemistry,
Photocatalysis: Principles and Applications stresses the development of various types
of photocatalytic semiconductors, including binary, ternary, quaternary, and composite,
and their modifications by metallization, sensitization, and doping to enhance their
photocatalytic activities. In addition to describing the principles and mechanisms of
photocatalysis, it also discusses other possible applications of photocatalysis such as
use as antifouling agents, controlling air pollution by degrading contaminants present in
the environment, self-cleaning of glasses and tiles in the presence of light/artificial light,
green composites, wastewater treatment, hydrogen generation, and inactivation of
microorganisms. The book also describes medical applications and summarizes efforts
in the field of photosplitting of water as a newer energy source and photoreduction of
carbon dioxide for providing synthetic fuels and also a step towards mimicking
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photosynthesis. Introduces the basic principle of photocatalysis. Provides an overview
of the types of semiconductors, their immobilization, and modifications to make them
more active. Gives possible applications of photocatalysis in wastewater treatment and
strategy to combat against different kinds of pollutions like water, air, and soil.
Summarizes efforts in the field of photosplitting of water as a newer energy source and
photoreduction of carbon dioxide for providing synthetic fuels and as a step towards
mimicking photosynthesis. Discusses inactivation of different kinds of microorganisms.
Covers medical applications. Features Introduces the basic principle of photocatalysis.
Provides an overview of the types of semiconductors, their immobilization, and
modifications to make them more active. Gives possible applications of photocatalysis
in wastewater treatment and strategy to combat against different kinds of pollutions like
water, air, and soil. Summarizes efforts in the field of photosplitting of water as a newer
energy source and photoreduction of carbon dioxide for providing synthetic fuels and as
a step towards mimicking photosynthesis. Discusses inactivation of different kinds of
microorganisms. Covers medical applications.
Mathematics for Physical Chemistry, Third Edition, is the ideal text for students and
physical chemists who want to sharpen their mathematics skills. It can help prepare the
reader for an undergraduate course, serve as a supplementary text for use during a
course, or serve as a reference for graduate students and practicing chemists. The text
concentrates on applications instead of theory, and, although the emphasis is on
physical chemistry, it can also be useful in general chemistry courses. The Third Edition
includes new exercises in each chapter that provide practice in a technique immediately
after discussion or example and encourage self-study. The first ten chapters are
constructed around a sequence of mathematical topics, with a gradual progression into
more advanced material. The final chapter discusses mathematical topics needed in
the analysis of experimental data. Numerous examples and problems interspersed
throughout the presentations Each extensive chapter contains a preview, objectives,
and summary Includes topics not found in similar books, such as a review of general
algebra and an introduction to group theory Provides chemistry specific instruction
without the distraction of abstract concepts or theoretical issues in pure mathematics
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