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This updated edition of Gesser’s classic textbook has undergone a full revision and now has
the latest material, including new chapters on semiconductors and nanotechnology. It includes
a supplementary laboratory section with stepwise experimental protocols.
Engineering Chemistry is designed as a textbook for first year undergraduate engineering
students. Besides covering the revised AICTE syllabus, it fulfils the syllabus requirements of
universities across India. Divided into two parts, the book provides a comprehensive
discussion of all relevant and important topics related to basic and applied chemistry.
Experimental Methods and Instrumentation for Chemical Engineers, Second Edition, touches
many aspects of engineering practice, research, and statistics. The principles of unit
operations, transport phenomena, and plant design constitute the focus of chemical
engineering in the latter years of the curricula. Experimental methods and instrumentation is
the precursor to these subjects. This resource integrates these concepts with statistics and
uncertainty analysis to define what is necessary to measure and to control, how precisely and
how often. The completely updated second edition is divided into several themes related to
data: metrology, notions of statistics, and design of experiments. The book then covers basic
principles of sensing devices, with a brand new chapter covering force and mass, followed by
pressure, temperature, flow rate, and physico-chemical properties. It continues with chapters
that describe how to measure gas and liquid concentrations, how to characterize solids, and
finally a new chapter on spectroscopic techniques such as UV/Vis, IR, XRD, XPS, NMR, and
XAS. Throughout the book, the author integrates the concepts of uncertainty, along with a
historical context and practical examples. A problem solutions manual is available from the
author upon request. Includes the basics for 1st and 2nd year chemical engineers, providing a
foundation for unit operations and transport phenomena Features many practical examples
Offers exercises for students at the end of each chapter Includes up-to-date detailed drawings
and photos of equipment
This book highlights many of the latest developments and trends in engineering chemistry
research and describes the respective tools to characterize and predict properties and
behavior of materials. The book provides original, theoretical, and important experimental
results which use non-routine methodologies and presents chapters on novel applications of
more familiar experimental techniques and analyses of composite problems which indicate the
need for new experimental approaches presented. Technical and technological development
demands the creation of new materials that are stronger, more reliable and more durable, i.e.
materials with new properties. This volume presents new research that will help lead to new
and better materials. Each chapter describes the principle of the respective method as well as
the detailed procedures of experiments with examples of actual applications presented. Thus,
readers will be able to apply the concepts as described in the book to their own experiments.
Experts in each of the areas covered have reviewed the state of the art, thus creating a book
that will be useful to readers at all levels in academic, industry, and research institutions.
Engineers, polymer scientists, and technicians will find this volume useful in selecting
approaches and techniques applicable to characterizing molecular, compositional, rheological,
and thermodynamic properties of elastomers and plastics.
This book is written strictly for the first and second semester diploma students of engineering
chemistry according to the revised syllabus. It aims to provide a thorough understanding of the
chemical concepts, theories and principles in Engineering Chemistry in a clear and concise
manner, so that the average students are able to grasp the intricacies of the subject.
Explaining general concepts of atomic structure and chemical bond, the book covers all
advanced topics such as acid–base theory, concentration of solutions, electrochemistry,
corrosion, metallurgy, hydrocarbons, sources of water and its treatment, lubricants and
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adhesives, fuel, polymer and environmental chemistry. Each theoretical concept is well
supported by illustrative examples. Besides, the book provides a large number of solved
problems to reinforce the theoretical understanding of concepts. Each chapter contains
glossary terms and provides short questions and long questions for practice. Previous year
question papers and model questions with answers are appended at the end of the book to
help students ace in examinations.
Physical Chemistry for Engineering and Applied Sciences is the product of over 30 years of
teaching first-year Physical Chemistry as part of the Faculty of Applied Science and
Engineering at the University of Toronto. Designed to be as rigorous as compatible with a firstyear student's ability to understand, the text presents detailed step-by-step
This book aims at providing a complete coverage of the needs of First Year students as per
S.B.T.E's. revised syllabus. The entire revised syllabus has been covered keeping in view the
non-availability of the complete subject matter through a single source. The difficult articles
have been explained in a simple language providing, wherever necessary, neat and well
explained diagrams so that even an average student may be able to follow it independently. A
sufficient number of solved examples and problems with answers and SBTE questions are
given at the end of each topic. Formulae specifying symbol meaning are enlisted before
solving the examples.
Part I: Process design -- Introduction to design -- Process flowsheet development -- Utilities
and energy efficient design -- Process simulation -- Instrumentation and process control -Materials of construction -- Capital cost estimating -- Estimating revenues and production costs
-- Economic evaluation of projects -- Safety and loss prevention -- General site considerations
-- Optimization in design -- Part II: Plant design -- Equipment selection, specification and
design -- Design of pressure vessels -- Design of reactors and mixers -- Separation of fluids -Separation columns (distillation, absorption and extraction) -- Specification and design of solidshandling equipment -- Heat transfer equipment -- Transport and storage of fluids.

The Mechanics of Adhesion shows that adhesion science and technology is inherently
an interdisciplinary field, requiring fundamental understanding of mechanics, surfaces,
and materials. This volume comprises 19 chapters. Starting with a background and
introduction to stress transfer principles; fracture mechanics and singularities; and an
energy approach to debonding, the volume continues with analysis of structural lap and
butt joint configurations. It then continues with discussions of test methods for strength
and constitutive properties; fracture; peel; coatings, the case of adhesion to a single
substrate; elastomeric adhesives such as sealants. The role of mechanics in
determining the locus of failure in bonded joints is discussed, followed by a chapter on
rheology relevant to adhesives and sealants. Pressure sensitive adhesive performance;
the principles of tack and tack measurements; and contact mechanics relevant to
wetting and surface energy measurements are then covered. The volume concludes
with sections on fibermatrix bonding and reinforcement; durability considerations for
adhesive bonds; ultrasonic non-destructive evaluation of adhesive bonds; and design of
adhesive bonds from a strength perspective. This book will be of interest to
practitioners in the fields of engineering and to those with an interest in adhesion
science.
Corrosion Chemistry details the scientific backgroundof the corrosion process and
contemporary applications for dealingwith corrosion for engineers and scientists,
covering the mostrecent breakthroughs and trends. Corrosion is in essence a chemical
process, and it is crucial tounderstand the dynamics from a chemical perspective
beforeproceeding with analyses, designs and solutions from an engineeringaspect. This
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book can be used both as a textbook and a referencebook both by academics and
engineers and scientists in thefield. As a reference for the engineer in the field, it is both
arefresher for the veteran on the causes of corrosion and themethods, processes, and
technologies to deal with it, over avariety of industries. It is the most up-to-date,
comprehensivetreatment of corrosion available, covering the most cutting-edgenew
processes and theories. For the freshman engineer just enteringthe field, it is a
tremendous introduction to corrosion. As a textbook, it can be used for a single
semester technicalelective course in undergraduate and postgraduate education
fordisciplines such as chemistry, chemical engineering, petroleumengineering, civil
engineering, material engineering, mechanicalengineering, metallurgical engineering,
mining engineering,agricultural engineering, and other related technical fields.
Chemistry of Engineering Materials by Prof. C. V. Agarwal is one of the most widely
acclaimed textbook followed by the generations of Engineers, during last 40 years.The
book is now revised & enlarged by two senior professors, who have added new
chapters and revised the styling & presentation of the material contents, to suit the book
to newer requirements of Engineering curriculum.Question bank and MCQ s are added
at the end of Chapters for self-evaluation of the subject matter.Salient FeaturesNew
improved styling of contents. Question bank, MCQ s & Essay type questions
provided.New chapter added on conducting & insulating materials.Information about
present status of Materials is provided.
Chemical processes provide a diverse array of valuable products and materials used in
applications ranging from health care to transportation and food processing. Yet these
same chemical processes that provide products and materials essential to modern
economies, also generate substantial quantities of wastes and emissions. Green
Chemistry is the utilization of a set of principles that reduces or eliminate the use or
generation of hazardous substances in design. Due to extravagant costs needed to
managing these wastes, tens of billions of dollars a year, there is a need to propose a
way to create less waste. Emission and treatment standards continue to become more
stringent, which causes these costs to continue to escalate. Green Chemistry and
Engineering describes both the science (theory) and engineering (application)
principles of Green Chemistry that lead to the generation of less waste. It explores the
use of milder manufacturing conditions resulting from the use of smarter organic
synthetic techniques and the maintenance of atom efficiency that can temper the
effects of chemical processes. By implementing these techniques means less waste,
which will save industry millions of dollars over time. Chemical processes that provide
products and materials essential to modern economies generate substantial quantities
of wastes and emissions, this new book describes both the science (theory) and
engineering (application) principles of Green Chemistry that lead to the generation of
less waste This book contains expert advise from scientists around the world,
encompassing developments in the field since 2000 Aids manufacturers, scientists,
managers, and engineers on how to implement ongoing changes in a vast developing
field that is important to the environment and our lives
This new book brings together innovative research, new concepts, and novel
developments in the application of informatics tools for applied chemistry and computer
science. It presents a modern approach to modeling and calculation and also looks at
experimental design in applied chemistry and chemical engineering. The volume
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discusses the developments of advanced chemical products and respective tools to
characterize and predict the chemical material properties and behavior. Providing
numerous comparisons of different methods with one another and with different
experiments, not only does this book summarize the classical theories, but it also
exhibits their engineering applications in response to the current key issues. Recent
trends in several areas of chemistry and chemical engineering science, which have
important application to practice, are discussed. Applied Chemistry and Chemical
Engineering: Volume 1: Mathematical and Analytical Techniques provides valuable
information for chemical engineers and researchers as well as for graduate students. It
demonstrates the progress and promise for developing chemical materials that seem
capable of moving this field from laboratory-scale prototypes to actual industrial
applications. Volume 2 will focus principles and methodologies in applied chemistry and
chemical engineering.
Any good text book,particularly that in the fast changing fields such as engineering &
technology,is not only expected to cater to the current curricular requirments of various
institutions but also should provied a glimplse towards the latest developments in the
concerned subject and the relevant disciplines.It should guide the periodic review and
updating of the curriculum.
A Comprehensive Reference for Electrochemical Engineering Theory and Application
From chemical and electronics manufacturing, to hybrid vehicles, energy storage, and
beyond, electrochemical engineering touches many industries—any many lives—every
day. As energy conservation becomes of central importance, so too does the science
that helps us reduce consumption, reduce waste, and lessen our impact on the planet.
Electrochemical Engineering provides a reference for scientists and engineers working
with electrochemical processes, and a rigorous, thorough text for graduate students
and upper-division undergraduates. Merging theoretical concepts with widespread
application, this book is designed to provide critical knowledge in a real-world context.
Beginning with the fundamental principles underpinning the field, the discussion moves
into industrial and manufacturing processes that blend central ideas to provide an
advanced understanding while explaining observable results. Fully-worked illustrations
simplify complex processes, and end-of chapter questions help reinforce essential
knowledge. With in-depth coverage of both the practical and theoretical, this book is
both a thorough introduction to and a useful reference for the field. Rigorous in depth,
yet grounded in relevance, Electrochemical Engineering: Introduces basic principles
from the standpoint of practical application Explores the kinetics of electrochemical
reactions with discussion on thermodynamics, reaction fundamentals, and transport
Covers battery and fuel cell characteristics, mechanisms, and system design Delves
into the design and mechanics of hybrid and electric vehicles, including regenerative
braking, start-stop hybrids, and fuel cell systems Examines electrodeposition, redoxflow batteries, electrolysis, regenerative fuel cells, semiconductors, and other
applications of electrochemical engineering principles Overlapping chemical
engineering, chemistry, material science, mechanical engineering, and electrical
engineering, electrochemical engineering covers a diverse array of phenomena
explained by some of the important scientific discoveries of our time. Electrochemical
Engineering provides the critical understanding required to work effectively with these
processes as they become increasingly central to global sustainability.
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Engineering requires applied science, and chemistry is the center of all science. The
more chemistry an engineer understands, the more beneficial it is. In the future, global
problems and issues will require an in-depth understanding of chemistry to have a
global solution.This book aims at bridging the concepts and theory of chemistry with
examples from fields of practical application, thus reinforcing the connection between
science and engineering. It deals with the basic principles of various branches of
chemistry, namely, physical chemistry, inorganic chemistry, organic chemistry,
analytical chemistry, surface chemistry, biochemistry, geochemistry, fuel chemistry,
polymer chemistry, cement chemistry, materials chemistry, and asphalt chemistry.
Written primarily for use as a textbook for a university-level course, the topics covered
here provide the fundamental tools necessary for an accomplished engineer./a

Introduction to Chemical Engineering Analysis Using Mathematica, Second
Edition reviews the processes and designs used to manufacture, use, and
dispose of chemical products using Mathematica, one of the most powerful
mathematical software tools available for symbolic, numerical, and graphical
computing. Analysis and computation are explained simultaneously. The book
covers the core concepts of chemical engineering, ranging from the conservation
of mass and energy to chemical kinetics. The text also shows how to use the
latest version of Mathematica, from the basics of writing a few lines of code
through developing entire analysis programs. This second edition has been fully
revised and updated, and includes analyses of the conservation of energy,
whereas the first edition focused on the conservation of mass and ordinary
differential equations. Offers a fully revised and updated new edition, extended
with conservation of energy Covers a large number of topics in chemical
engineering analysis, particularly for applications to reaction systems Includes
many detailed examples Contains updated and new worked problems at the end
of the book Written by a prominent scientist in the field
Although many were skeptical of the green chemistry movement atfirst, it has
become a multimillion-dollar business. In preventingthe creation of hazardous
wastes, laboratories and corporations cansave millions in clean up efforts and
related health costs. Thisbook supplies students with concepts commonly taught
inundergraduate general chemistry and general engineering courses,but with a
green perspective. It is unique in presenting anintegrated discussion of green
chemistry and engineering from firstprinciples – not as an afterthought. Realworld examples showcreative problem solving based on the latest issues.
Over the past decade, the population explosion, rise in global warming, depletion
of fossil fuel resources and environmental pollution has been the major driving
force for promoting and implementing the principles of green chemistry and
sustainable engineering in all sectors ranging from chemical to environmental
sciences. It is noteworthy to mention that production of biofuels, exploitation of
renewable energy sources and use of ecologically safer products in applied
sectors are becoming increasingly important for the development of alternative
sustainable technologies. Integrating Green Chemistry and Sustainable
Engineering focusses on latest sustainable technologies and developments and
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describes how sustainable chemistry and engineering practices are being applied
and integrated in various industrial sectors. The book addresses emerging topics
including biofuel production, CO2 conversation to green fuels, advanced green
polymers in coating applications, biological macromolecules in medical sector,
biofertilizers for agricultural sector, bioadsorption and much more.
Advanced Data Analysis and Modeling in Chemical Engineering provides the
mathematical foundations of different areas of chemical engineering and
describes typical applications. The book presents the key areas of chemical
engineering, their mathematical foundations, and corresponding modeling
techniques. Modern industrial production is based on solid scientific methods,
many of which are part of chemical engineering. To produce new substances or
materials, engineers must devise special reactors and procedures, while also
observing stringent safety requirements and striving to optimize the efficiency
jointly in economic and ecological terms. In chemical engineering, mathematical
methods are considered to be driving forces of many innovations in material
design and process development. Presents the main mathematical problems and
models of chemical engineering and provides the reader with contemporary
methods and tools to solve them Summarizes in a clear and straightforward way,
the contemporary trends in the interaction between mathematics and chemical
engineering vital to chemical engineers in their daily work Includes classical
analytical methods, computational methods, and methods of symbolic
computation Covers the latest cutting edge computational methods, like symbolic
computational methods
This new volume focuses on the limitations, properties, and models in the
chemistry and physics of engineering materials that have potential for
applications in several disciplines of engineering and science. Contributions
range from new methods to novel applications of existing methods. The collection
of topics in this volume reflects the diversity of recent advances in chemistry and
physics of engineering materials with a broad perspective that will be useful for
scientists as well as for graduate students and engineers. This new book
presents leading-edge research from around the world. Topics in the book
include: • aerogels materials and technology • diffusion dynamics in
nanomaterials • entropic nomograms • structural analyses of particulate-filled
polymer nanocomposites mechanical properties • protection of rubbers against
aging • structure-property correlation and forecast of corrosion This volume is
also sold as part of a two-volume set. Volume 1 focuses on modern analytic
methodologies in the chemistry and physics of engineering materials.
Water And Its Industrial Applications | Fuels And Combustion | Lubricants |
Cement And Refractories| Polymers | Instrumental Techniques In Chemical
Analysis | Water Analysis Techniques | Question Bank
General Chemistry for Engineers explores the key areas of chemistry needed for
engineers. This book develops material from the basics to more advanced areas
in a systematic fashion. As the material is presented, case studies relevant to
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engineering are included that demonstrate the strong link between chemistry and
the various areas of engineering. Serves as a unique chemistry reference source
for professional engineers Provides the chemistry principles required by various
engineering disciplines Begins with an 'atoms first' approach, building from the
simple to the more complex chemical concepts Includes engineering case
studies connecting chemical principles to solving actual engineering problems
Links chemistry to contemporary issues related to the interface between
chemistry and engineering practices
The most important processes on the Earth`s surface occur in the Ocean where
materials and energy are primarily exchanged. In the case of marine chemistry
different fields of chemistry from organic to inorganic as well as thermodynamics
and biochemistry are involved. Analytical Chemistry is a very important tool for
the quantification of biogeochemical processes by providing correct and even
more sophisticated methodologies. These are often directly applied 'in situ', in
order to detect trace and ultra-trace natural and anthropogenic substances.
Kinetic and thermodynamic studies allow us to establish whether the process
occurs. Once discovered it is then possible to build up general models for
environmental systems. This book gathers many aspects with the aim of creating
a general picture of the chemical processes occurring in the marine environment
Applied Chemistry and Chemical Engineering, Volume 4: Experimental Techniques and
Methodical Developments provides a detailed yet easy-to-follow treatment of various
techniques useful for characterizing the structure and properties of engineering materials. This
timely volume provides an overview of new methods and presents experimental research in
applied chemistry using modern approaches. Each chapter describes the principle of the
respective method as well as the detailed procedures of experiments with examples of actual
applications and then goes on to demonstrate the advantage and disadvantages of each
physical technique. Thus, readers will be able to apply the concepts as described in the book
to their own experiments. The book is broken into several subsections: Polymer Chemistry and
Technology Computational Approaches Clinical Chemistry and Bioinformatics Special Topics
This volume presents research and reviews and information on implementing and sustaining
interdisciplinary studies in science, technology, engineering, and mathematics.
A TEXTBOOK OF ENGINEERING CHEMISTRYS. Chand Publishing
This book discusses chemical engineering and processing, presenting selected contributions
from PAIC 2019. It covers interdisciplinary technologies and sciences, like drug-delivery
systems, nanoscale technology, environmental control, modelling and computational methods.
The book also explores interdisciplinary aspects of chemical and biochemical engineering
interconnected with process system engineering, process safety and computer science.
Some 80,000 metal-organic frameworks (MOFs) have been reported as of 2020. With
intriguing structures and fascinating properties, MOFs are poised to be a defining material of
the 21st century with a great deal of commercial potential from methane fuel automobile tanks
to carbon capturing. Metal-Organic Frameworks provides an introduction to the complex world
of MOFs. Researchers new to MOFs can use this work as a jumping-off point for theoretical
study or applied research. The work is broad and expansive in scope, but inclusive and
comprehensive in detail. The authors provide a personal perspective of MOF research that
provides a strong foundation in the basic methods and themes as well as directs the reader in
how to think about MOFs. Sixteen MOF structures are animated, providing more clarity into the
dimensionality of MOFs. Accompanying links take the reader to additional 3-D structures
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provided by The Cambridge Crystallographic Data Centre (CCDC).
An Introduction to Materials Engineering and Science forChemical and Materials Engineers
provides a solid background inmaterials engineering and science for chemical and
materialsengineering students. This book: Organizes topics on two levels; by engineering
subject area andby materials class. Incorporates instructional objectives, activelearningprinciples, design-oriented problems, and web-based information andvisualization to
provide a unique educational experience for thestudent. Provides a foundation for
understanding the structure andproperties of materials such as ceramics/glass,
polymers,composites, bio-materials, as well as metals and alloys. Takes an integrated
approach to the subject, rather than a"metals first" approach.
Written in lucid language, the book offers a detailed treatment of fundamental concepts of
chemistry and its engineering applications.
CHEMISTRY FOR ENGINEERING STUDENTS, connects chemistry to engineering, math, and
physics; includes problems and applications specific to engineering; and offers realistic worked
problems in every chapter that speak to your interests as a future engineer. Packed with builtin study tools, this textbook gives you the resources you need to master the material and
succeed in the course. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
Some chapters in the book deal with the basic principles of chemistry while others are focused
on its applied aspects, providing the correct interphase between the principles of chemistry and
engineering. KEY FEATURES * Chapters cover both basic principles of chemistry as also its
applied aspects. * Written in easy self-explanatory language and in depth at the same time. *
Review questions provided at the end of each chapter. * A separate section 'Laboratory
Manual' in Engineering Chemistry comprising 12 experiments is appended at the end of the
book.

Due to its simple language, straightforward approach to explaining concepts, and the
right kind of examples, this book has established itself as student's companion in
almost all leading universities in India. With its authentic text and a large number of
questions taken from various university examinations, coupled with regular revisions,
the book has served well for more than 20 years now. In the attempt to keep the book
aligned with various syllabuses and to reach out to students of more and more
universities, more details have been included for the fourth edition, which has been
completely recast and reformatted. The book is meant for the first year engineering
degree courses of Indian universities. STRENGTH OF THE BOOK • Numerous solved
problems • Large number of questions from various universities for exhaustive practice
• Boxes featuring important and popular aspects of the topic NEW IN THE FOURTH
EDITION • Completely recast and reformatted text • New topics like: Cooling curves for
one- and two-component eutectics; Electrode polarization and overvoltage;
Decomposition potential; Solar cells; Pitting corrosion; Metallurgy and medicine;
Reverse osmosis; Bioengineering.
This text emphasizes the behaviour of material from the molecular point of view. It is for
engineering students who have a background in chemistry and physics and in
thermodynamics. A background in calculus and differential equations is assumed. Each
chapter includes a vast array of exercises, for which a Student Solutions Manual is also
available.
Engineering Chemistry is an interdisciplinary subject offered to undergraduate
Engineering students. This book introduces the fundamental concepts in a simple and
concise manner and highlights the role of chemistry in the field of engineering. It
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includes a large number of end-of-chapter exercises that test the student's
understanding besides being useful from the examination point of view.
The growing demand of chemicals and chemical allied products made mushrooming of
chemical industries, which has led to a situation where there is an augmented necessity
of more skilled professionals in technical field. In this book, there is a core emphasis
given on the scientific principles upon which the unit operations, mainly heat transfer
and mass transfer, are based and groups those with similar physical bases so that they
may be considered together. The book covers in-depth knowledge of subject content
with simplified diagrams and supportive data. Subject matter is divided into modules
and chapters for ease of understanding.The book is very much useful for the degree
students of industrial chemistry, chemical engineering, mechanical engineering and
petrochemical engineering.
This new volume is devoted to molecular chemistry and its applications to the fields of
biology. It looks at the integration of molecular chemistry with biomolecular engineering,
with the goal of creating new biological or physical properties to address scientific or
societal challenges. It takes a both multidisciplinary and interdisciplinary perspective on
the interface between molecular biology, biophysical chemistry, and chemical
engineering. Molecular Chemistry and Biomolecular Engineering: Integrating Theory
and Research with Practice provides effective support for the development of the
laboratory and data analysis skills that researchers will draw on time and again for the
practical aspects and also gives a solid grounding in the broader transferable skills.
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