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This book has been designed to appeal to both chemists working in, and new to, the area of
polymer synthesis. It contains detailed instructions for the preparation of a wide-range of
polymers by a wide variety of different techniques, and describes how this synthetic
methodology can be applied to the development of new materials. It includes details of wellestablished techniques,e.g. chain-growth or step-growth processes together with more up-todate examples using methods such as atom-transfer radical polymerisation. Less-well known
procedures are also included, e.g. electrochemical synthesis of conducting polymers and the
preparation of liquid crystalline elastomers with highly ordered structures. Other topics covered
include general polymerisation methodology, controlled/'living' polymerisation methods, the
formation of cyclic oligomers during step-growth polymerisation, the synthesis of conducting
polymers based on heterocyclic compounds, dendrimers, the preparation of imprinted
polymers and liquid crystalline polymers. The main bulk of the text is preceded by an
introductory chapter detailing some of the techniques available to the scientist for the
characterisation of polymers, both in terms of their chemical composition and in terms of their
properties as materials. The book is intended not only for the specialist in polymer chemistry,
but also for the organic chemist with little experience who requires a practical introduction to
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the field.
The most useful reactions of organonitro compounds in organic synthesis Compounds
containing nitro groups are useful intermediates for the synthesis of natural products and other
complex organic molecules. The Nitro Group in Organic Synthesis focuses on reactions that
proceed under mild conditions, important functional groups that can be synthesized by
conversion of nitro groups, and the stereoselectivity of reactions of nitro compounds. These
issues are of great importance to practicing researchers in today's pharmaceutical,
agrochemical, and fine chemical industries. The Nitro Group in Organic Synthesis also
emphasizes environmentally-friendly methods for nitration, the importance of aliphatic nitro
compounds, and modern preparation of nitro compounds. Other topics discussed include: *
Henry reaction * Asymmetric Michael addition * Alkylation, acylation, halogenation, and related
reactions of RNO2 * Substitution and elimination of NO2 and RNO2 The Nitro Group in
Organic Synthesis is a useful resource for researchers and students in organic and medicinal
chemistry.
Carraher's Polymer Chemistry, Tenth Edition integrates the core areas of polymer science.
Along with updating of each chapter, newly added content reflects the growing applications in
Biochemistry, Biomaterials, and Sustainable Industries. Providing a user-friendly approach to
the world of polymeric materials, the book allows students to integrate their chemical
knowledge and establish a connection between fundamental and applied chemical information.
It contains all of the elements of an introductory text with synthesis, property, application, and
characterization. Special sections in each chapter contain definitions, learning objectives,
questions, case studies and additional reading.
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With such a wide diversity of properties and applications, is it any wonder that industry and
academia have such a fascination with polymers? A solid introduction to such an enormous
and important field is critical to the modern polymer scientist-to-be, but most of the available
books do not stress practical problem solving or include recent advances. Serving as the
polymer book for the new millennium, Introduction to Polymer Science and Chemistry: A
Problem Solving Approach unites the fundamentals of polymer science and polymer chemistry
in a seamless presentation. Emphasizing polymerization kinetics, the author uses a unique
question-and-answer approach when developing theory or introducing new concepts. The first
four chapters introduce polymer science, focusing on physical and molecular properties,
solution behavior, and molecular weights. The remainder of the book explores polymer
chemistry, devoting individual, self-contained chapters to the main types of polymerization
reactions: condensation; free radical; ionic; coordination; and ring-opening. It introduces recent
advances such as supramolecular polymerization, hyperbranching, photoemulsion
polymerization, the grafting-from polymerization process, polymer brushes, living/controlled
radical polymerization, and immobilized metallocene catalysts. With numerical problems
accompanying the discussion at every step along with numerous end-of-chapter exercises,
Introduction to Chemical Polymer Science: A Problem Solving Approach is an ideal
introductory text and self-study vehicle for mastering the principles and methodologies of
modern polymer science and chemistry.
The new edition of a classic text and reference The large chains of molecules known as
polymers are currently used in everything from "wash and wear" clothing to rubber tires to
protective enamels and paints. Yet the practical applications of polymers are only increasing;
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innovations in polymer chemistry constantly bring both improved and entirely new uses for
polymers onto the technological playing field. Principles of Polymerization, Fourth Edition
presents the classic text on polymer synthesis, fully updated to reflect today's state of the art.
New and expanded coverage in the Fourth Edition includes: * Metallocene and postmetallocene polymerization catalysts * Living polymerizations (radical, cationic, anionic) *
Dendrimer, hyperbranched, brush, and other polymer architectures and assemblies * Graft and
block copolymers * High-temperature polymers * Inorganic and organometallic polymers *
Conducting polymers * Ring-opening polymer ization * In vivo and in vitro polymerization
Appropriate for both novice and advanced students as well as professionals, this
comprehensive yet accessible resource enables the reader to achieve an advanced, up-todate understanding of polymer synthesis. Different methods of polymerization, reaction
parameters for synthesis, molecular weight, branching and crosslinking, and the chemical and
physical structure of polymers all receive ample coverage. A thorough discussion at the
elementary level prefaces each topic, with a more advanced treatment following. Yet the
language throughout remains straightforward and geared towards the student. Extensively
updated, Principles of Polymerization, Fourth Edition provides an excellent textbook for today's
students of polymer chemistry, chemical engineering, and materials science, as well as a
current reference for the researcher or other practitioner working in these areas.
The maturation of nanotechnology has revealed it to be a unique and distinct discipline rather
than a specialization within a larger field. Its textbook cannot afford to be a chemistry, physics,
or engineering text focused on nano. It must be an integrated, multidisciplinary, and specifically
nano textbook. The archetype of the modern nano textbook, Introduction to Nanoscience and
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Nanotechnology builds a solid background in characterization and fabrication methods while
integrating the physics, chemistry, and biology facets. The remainder of this color text focuses
on applications, examining engineering aspects as well as nanomaterials and industry-specific
applications in such areas as energy, electronics, and biotechnology. Also available in two
course-specific volumes: Introduction to Nanoscience elucidates the nanoscale along with the
societal impacts of nanoscience, then presents an overview of characterization and fabrication
methods. The authors systematically discuss the chemistry, physics, and biology aspects of
nanoscience, providing a complete picture of the challenges, opportunities, and inspirations
posed by each facet before giving a brief glimpse at nanoscience in action: nanotechnology.
Fundamentals of Nanotechnology surveys the field’s broad landscape, exploring the physical
basics such as nanorheology, nanofluidics, and nanomechanics as well as industrial concerns
such as manufacturing, reliability, and safety. The authors then explore the vast range of
nanomaterials and systematically outline devices and applications in various industrial sectors.
Qualifying instructors who purchase either of these volumes (or the combined set) are given
online access to a wealth of instructional materials. These include detailed lecture notes,
review summaries, slides, exercises, and more. The authors provide enough material for both
one- and two-semester courses.
'An excellent textbook for an advanced undergraduate or introductory graduate course on
polymer chemistry. ...The book is easy to read and understand. The emphasis on commercially
important materials makes it a definite choice for a textbook.' -Microchemical Journal 'This
exellent, well-written book, suitable for advanced undergraduates and graduate level classes in
polymer syntheses, would also be useful as a general resource book....thoroughly referenced,
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and contain[s] excellent problem sets.' -Choice This outstanding text combines comprehensive
discussions of reaction mechanisms of polymer chemistry with detailed descriptions of
practical industrial applications. Intended for graduate students and professionals, this text
examines topics at the forefront of today's research-including high performance materials,
polymeric reagents and catalysts, and ultraviolet light curing of polymeric coatings. Each
chapter contains helpful review questions reinforcing key points. The book also features useful
appendixes describing two highly applicable computer programs.
Introduction to Polymers, Second Edition discusses the synthesis, characterization, structure,
and mechanical properties of polymers in a single text, giving approximately equal emphasis to
each of these major topics. It has thus been possible to show the interrelationship of the
different aspects of the subject in a coherent framework. The book has been written to be selfcontained, with most equations fully derived and critically discussed. It is supported by a large
number of diagrams and micrographs and is fully referenced for more advanced reading.
Problems have been supplied at the end of each chapter so that students can test their
understanding and practice the manipulation of data.

This comprehensive textbook describes the synthesis, characterization and
technical and engineering applications of polymers. Offering a broad and
balanced introduction to the basic concepts of macromolecular chemistry and to
the synthesis and physical chemistry of polymers, it is the ideal text for graduate
students and advanced Masters students starting out in polymer science.
Building on the basic principles of organic chemistry and thermodynamics, it
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provides an easily understandable and highly accessible introduction to the topic.
Step by step, readers will obtain a detailed and well-founded understanding of
this vibrant and increasingly important subject area at the intersection between
chemistry, physics, engineering and the life sciences.Following an approach
different from many other textbooks in the field, the authors, with their varying
backgrounds (both from academia and industry), offer a new perspective.
Starting with a clear and didactic introduction, the book discusses basic terms
and sizes and shapes of polymers and macromolecules. There then follow
chapters dedicated to polymers in solutions, molar mass determination, and
polymers in the solid state, incl. (partially) crystalline or amorphous polymers as
well as their application as engineering materials. Based on this information, the
authors explain the most important polymerization methods and techniques.
Often neglected in other textbooks, there are chapters on technical polymers,
functional polymers, elastomers and liquid crystalline polymers, as well as
polymers and the environment. An overview of current trends serves to generate
further interest in present and future developments in the field.This book is the
English translation of the successful German textbook "Polymere", which was
awarded the Chemical Industry in Germany’s 2015 literature Prize
(“Literaturpreis des Fonds der Chemischen Industrie”) for its innovative, novel
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approach, and its good accessibility and readability, while at the same time
providing comprehensive coverage of the field of polymer science.
Materials for Conservation: Organic Consolidants, Adhesives and Coatings
provides an overview of one aspect of materials conservation treatment,
particularly the properties of organic consolidants, adhesives, and coatings. The
contents of the book are divided into two parts; these parts are background
information and survey of polymers. The coverage of the first part includes
polymer science and the uses and requirements of applied polymers. The second
part covers resins, vinyl, thermoplastics, fillers, and colorants. The text will be
most useful to individuals involved in the management and conservation of
historic materials, such as museum curators. Materials engineer and polymer
chemists will also benefit from the book.
Introduction CHEMISTRYChemical Structure Chain Polymerizations Non-Chain
Polymerizations PHYSICAL CHEMISTRYMolecule Size and Shape Solution
Thermodynamics Polymer Hydrodynamics PHYSICSPolymer Assemblies
Transitions and Relaxations Solid State Properties TECHNOLOGYAuxiliaries
Elastomers Fibers Plastics Appendix
Now in its second edition, this widely used text provides a unique presentation of
today's polymer science. It is both comprehensive and readable. The authors are
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leading educators in this field with extensive background in industrial and
academic polymer research. The text starts with a description of the types of
microstructures found in polymer
As the first polymer book to receive the CHOICE Outstanding Academic Title
distinction (2007), Introduction to Polymer Chemistry provided undergraduate
students with a much-needed, well-rounded presentation of the principles and
applications of natural, synthetic, inorganic, and organic polymers. With an
emphasis on the environment and green chemistry and materials, this second
edition continues that tradition, offering detailed coverage of natural and synthetic
giant molecules, inorganic and organic polymers, elastomers, adhesives,
coatings, fibers, plastics, blends, caulks, composites, and ceramics. Using simple
fundamentals, the author shows how the basic principles of one polymer group
can be applied to all of the other groups. He covers synthesis and polymerization
reactions, reactivities, techniques for characterization and analysis, energy
absorption and thermal conductivity, physical and optical properties, and practical
applications. This edition also addresses environmental concerns and green
polymeric materials, including biodegradable polymers and microorganisms for
synthesizing materials. Brief case studies are woven within the text as historical
accounts to illustrate various developments and the societal and scientific
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contexts in which these changes occurred. Introduction to Polymer Chemistry,
Second Edition remains the premier text for understanding the behavior of
polymers while offering new material on environmental science. Building on
undergraduate work in foundational courses, the text fulfills the American
Chemical Society Committee on Professional Training (ACS CPT) in-depth
course requirement. It also provides a test bank with upon qualifying course
adoption.
Polymers as Aids in Organic Chemistry covers the broad classifications and
application of polymers in organic chemistry. This book is organized into 15
chapters that focus on the transformation of polymers and their role in other
reagents that must be easily separated from their final product. After a brief
introduction to polymer chemistry, the book presents a tabulation of the various
types of polymers that have been used and the methods for their
characterization. It then discusses the use of polymers as supports in peptide,
oligonucleotide, and oligosaccharide chemistry; in peptide sequencing; in
monofunctionalized difunctional compounds preparation, as aids in asymmetric
syntheses; and as trapping agents in the determination of reaction intermediates.
The subsequent chapters describe the use of polymers as catalysts, with
particular emphasis on transition metals immobilized in the polymer matrix and
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used as catalysts. The concluding chapters examine polymer-immobilized
compounds, enzymes, and whole cells that have been used to carry out a large
number of reaction, most of which impinge on the area of organic chemistry.
Polymer scientists and researchers and organic chemists will find this book
invaluable.
An Introduction to Polymer Chemistry focuses on the fundamental chemistry of
synthetic organic polymers of high molecular weight. This book explains the basic
principles of polymer chemistry, from significant methods of molecular weight
determination to the simpler mechanisms of polymerization. The osmotic, light
scattering, and viscosity methods of molecular weight determination are fully
discussed together with the kinetics of selected examples of condensation and
free-radical addition polymerization. The main features of ionic polymerization are
also elaborated. This text, however, does not cover the thermodynamics of
polymer solutions or the methods of structure determination. This publication is a
good reference to university and technical college students researching on
polymer chemistry.
This high school textbook introduces polymer science basics, properties, and
uses. It starts with a broad overview of synthetic and natural polymers and then
covers synthesis and preparation, processing methods, and demonstrations and
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experiments. The history of polymers is discussed alongside the s
This book is divided into 5 sections starting with an historic perspective and
fundamental aspects on the synthesis and recognition by imprinted polymers.
The second section contains 8 up-to-date overview chapters on current
approaches to molecular and ion imprinting. This is followed by two chapters on
new material morphologies and in the last two sections various analytical
applications of imprinted polymers are given, with the last four chapters devoted
to the promising field of imprinted polymers in chemical sensors. The authors of
this volume have widely different backgrounds; mainly polymer chemistry,
organic chemistry, biochemistry and analytical chemistry, which means that this
book has an interdisciplinary character and should appeal to a broad audience.
This revolutionary and best-selling resource contains more than 200 pages of
additional information and expanded discussions on zeolites, bitumen,
conducting polymers, polymerization reactors, dendrites, self-assembling
nanomaterials, atomic force microscopy, and polymer processing. This
exceptional text offers extensive listings of laboratory exercises and
demonstrations, web resources, and new applications for in-depth analysis of
synthetic, natural, organometallic, and inorganic polymers. Special sections
discuss human genome and protonics, recycling codes and solid waste, optical
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fibers, self-assembly, combinatorial chemistry, and smart and conductive
materials.
Publisher Description
This book deals with the organic chemistry of polymers which find technological
use as adhesives, fibres, paints, plastics and rubbers. For the most part, only
polymers which are of commercial significance are considered and the primary
aim of the book is to relate theoretical aspects to industrial practice. The book is
mainly intended for use by students in technical institutions and universities who
are specializing in polymer science and by graduates who require an introduction
to this field. Several excellent books have recently appeared dealing with the
physical chemistry of polymers but the organic chemistry of polymers has not
received so much attention. In recognition of this situation and because the two
aspects of polymer chemistry are often taught separately, this book deals
specifically with organic chemistry and topics of physical chemistry have been
omitted. Also, in this way the book has been kept to a reasonable size. This is not
to say that integration of the two areas of polymer science is undesirable; on the
contrary, it is of the utmost importance that the inter-relationship should b~
appreciated. I wish to record my thanks to my colleagues with whom I have had
many helpful discussions, particularly Mrs S. L. Radchenko. I also thank Miss E.
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Friesen for obtaining many books and articles on my behalf and Mr H. Harms for
encouragement and assistance. I am also grateful to Mrs M. Stevens who
skilfully prepared the manuscript. Department of Chemical and Metallurgical
Technology, Ryerson Polytechnical Institute, K. J. S.
Polymers as Aids in Organic Chemistry covers the broad classifications and
application of polymers in organic chemistry. This book is organized into 15
chapters that focus on the transformation of polymers and their role in other
reagents that must be easily separated from their final product. After a brief
introduction to polymer chemistry, the book presents a tabulation of the various
types of polymers that have been used and the methods for their
characterization. It then discusses the use of polymers as supports in peptide,
oligonucleotide, and oligosaccharide chemistry; in peptide sequenc ...
There is, at present, no scarcity of polymer textbooks in the English language.
Some of them attempt to cover the entire field, others focus their attention on
certain parts of it, e.g., organic chemistry, physical chemistry, solid state physics,
etc. This situation must necessarily raise the question, "Why publish another
book?" and, even more, "Why translate a book which exists already in German?"
and is to a lesser or greater extent legible and comprehensible to many English
speaking scientists. It appears that a justification can be found in the special
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character of its content and presentation. As far as content is concerned,
Vollmert's book is more encompassing than most existing treatises and, in this
sense, almost represents a hybrid between a "textbook" and a "handbook."
Numerous figures and tables convey directly a wealth of data. On the other hand,
the text is designed to be educational and, in many instances, goes a long way to
explain why certain properties are observed and why certain processes take
place. These excursions into the intellectual clarification of somewhat
complicated phenomena are a refreshing and unusual interruption of the main
stream which presents synthesis, characteriza tion and properties of polymeric
systems in the classical way.
Continuing the tradition of its previous editions, the third edition of Introduction to
Polymer Chemistry provides a well-rounded presentation of the principles and
applications of natural, synthetic, inorganic, and organic polymers. With an
emphasis on the environment and green chemistry and materials, this third
edition offers detailed coverage of natural and synthetic giant molecules,
inorganic and organic polymers, biomacromolecules, elastomers, adhesives,
coatings, fibers, plastics, blends, caulks, composites, and ceramics. Using simple
fundamentals, the book demonstrates how the basic principles of one polymer
group can be applied to all of the other groups. It covers reactivities, synthesis
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and polymerization reactions, techniques for characterization and analysis,
energy absorption and thermal conductivity, physical and optical properties, and
practical applications. This edition addresses environmental concerns and green
polymeric materials, including biodegradable polymers and microorganisms for
synthesizing materials. Case studies woven within the text illustrate various
developments and the societal and scientific contexts in which these changes
occurred. Now including new material on environmental science, Introduction to
Polymer Chemistry, Third Edition remains the premier book for understanding the
behavior of polymers. Building on undergraduate work in foundational courses,
the text fulfills the American Chemical Society Committee on Professional
Training (ACS CPT) in-depth course requirement.
Polymers with redox properties are electroactive macromolecules containing
localized sites or groups that can be oxidized and reduced. Redox Polymers for
Energy and Nanomedicine highlights trends in the chemistry, characterization
and application of polymers with redox properties. Chapters cover batteries,
supercapacitors, solar cells, biofuel cells, thermoelectric cells, drug delivery,
biosensors, actuators and smart surfaces. The book will be of interest to
graduate students and researchers working in polymer science, electrochemistry,
energy research and nanomedicine.
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Analytical Pyrolysis of Synthetic Organic Polymers is a follow-up to Analytical
Pyrolysis of Natural Organic Polymers, which is volume 20 of the series. The
main focus of the book is on practical applications of analytical pyrolysis in
synthetic organic polymer identification and characterization. The first part of the
book has five chapters including an introduction, a discussion on physicochemistry of thermal degradation of synthetic polymers and on instrumentation
used in analytical pyrolysis, a chapter discussing what type of information can be
obtained from analytical pyrolysis, and a chapter dedicated to the analysis and
characterization of synthetic polymers. The second part systematically covers the
analytical pyrolysis of various classes of synthetic polymers. Some theoretical
background for the understanding of polymer structure using analytical pyrolysis
is also discussed. * Includes broad coverage of organic synthetic
macromolecules * Focuses on physico-chemistry of thermal degradation, and the
analytical pyrolysis of various classes of synthetic polymers * Is well written and
suitable for both researchers and chemists working in analytical chemistry or in
synthetic polymers
Basics of Polymer Chemistry is of great interest to the chemistry audience. The
basic properties of polymers, including diverse fundamental and applied aspects,
are presented. This book constitutes a basis for understanding polymerization,
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and it presents a comprehensive overview of the scientific research of polymers.
The chapters presented can be used as a reference for those interested in
understanding the sustainable development in polymers. Basics of Polymer
Chemistry provides a balanced coverage of the key developments in this field,
and highlights recent and emerging technical achievements. The topics covered
present a comprehensive overview of the subject area and are therefore of
interest to professors and students. The recent developments in polymerization
using catalysts, homo and copolymerization are presented, and it contains
current efforts in designing new polymer architectures. Improved property
performance attributes of the polymers by controlling their molecular-structural
characteristics such as molecular weight distribution, comonomer type content
distribution, and branching level are also discussed.
Over the last twenty years, the field of the chemistry of polymerization witnessed
enormous growth through the development of new concepts, catalysts,
processes etc. Examples are: non classical living polymerizations (group transfer
polymerization, living carbocationic polymerization, living radical polymerization
and living ring-opening metathesis polymerization (ROMP)); new catalysts
(metallocenes and late transition metal catalysts for stereospecific
polymerization, Schrock and Grubbs catalyst for ROMP among others) and new
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processes such as miniemulsion, microemulsion polymerization and dispersion
polymerization (in polar solvents). Apart from the developments in the chemistry
of polymerization, methods have been developed for the evaluation of highly
reliable rate constants of propagation in radical as well as cationic
polymerization. All these have revolutionized the field of synthetic polymer
chemistry. In the book, fundamentals of both the new and old polymerization
chemistry have been dealt with. The new chemistry has been given nearly equal
space along with the old.
Focuses on polymer chemistry. This text is suitable for students who have
studied in an Indian University for a BSc degree.
Organic Polymer ChemistryAn Introduction to the Organic Chemistry of
Adhesives, Fibres, Paints, Plastics, and RubbersSpringer Science & Business
Media
Fundamental concepts and reactions explained through polymers from plants
and animals Macromolecular structures introduced via biological polymers
Includes a course syllabus, study questions and exercises Extensive lab
guidance and protocols for DNA isolation, amplification using PCR Full color
figures shown throughout the text This book connects modern synthetic polymer
chemistry to its roots by exploring the chemistry of natural polymers and selfPage 19/25
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assembled macromolecular structures. Designed to introduce students to the
basics of polymer science, the text investigates intermolecular forces, functional
groups and key reactions by means of polymers found in, and produced by, living
plants and animals, including proteins, rubber, DNA, fibers, lignin, carbohydrates
and many others. The author explains how varied natural polymeric systems
illustrate a wide array of fundamental polymer concepts. Key analogies are
demonstrated between mechanisms in biological and synthetic polymerization,
and the text uses growth, DNA replication, self-assembly and other biological
processes to assist the student in mastering the terminology and molecular-level
mechanisms of polymer chemistry. To guide both instructors and students the
book includes the outline of a one-semester course syllabus, end-of-chapter
questions, as well as detailed instructions for setting up multiple labs dealing with
gene isolation and amplification using polymerase chain reaction techniques
(PCR). Each chapter also offers exercises based on real-world examples.
Introduction to Polymer Chemistry provides undergraduate students with a muchneeded, well-rounded presentation of the principles and applications of natural,
synthetic, inorganic, and organic polymers. With an emphasis on the environment
and green chemistry and materials, this fourth edition continues to provide
detailed coverage of natural and synthetic giant molecules, inorganic and organic
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polymers, elastomers, adhesives, coatings, fibers, plastics, blends, caulks,
composites, and ceramics. Building on undergraduate work in foundational
courses, the text fulfills the American Chemical Society Committee on
Professional Training (ACS CPT) in-depth course requirement
Polymer solar cells have gained much attention as they offer a potentially
economic and viable way of commercially manufacturing lightweight, flexible and
low-cost photovoltaics. With contributions from leading scientists, Polymer
Photovoltaics provides an international perspective on the latest research for this
rapidly expanding field. The book starts with an Introduction to polymer solar cells
and covers several important topics that govern their photovoltaic properties
including the chemistry and the design of new light harvesting and interfacial
materials and their structure-property relationship; the physics for photocurrent
generation in the polymer solar cells; new characterization tools to study
morphology effect on the property of donor/acceptor bulk heterojunctions; new
device concepts such as tandem cells and semi-transparent cells and advanced
roll-to-roll processes for large-scale manufacturing of polymer solar cells. Written
by active researchers, the book provides a comprehensive overview of the recent
advancements in polymer solar cell technology for both researchers and students
that are interested in this field.
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Polymer Solutions: An Introduction to Physical Properties offers a fresh, inclusive
approach to teaching the fundamentals of physical polymer science. Students,
instructors, and professionals in polymer chemistry, analytical chemistry, organic
chemistry, engineering, materials, and textiles will find Iwao Teraoka’s text at once
accessible and highly detailed in its treatment of the properties of polymers in the
solution phase. Teraoka’s purpose in writing Polymer Solutions is twofold: to familiarize
the advanced undergraduate and beginning graduate student with basic concepts,
theories, models, and experimental techniques for polymer solutions; and to provide a
reference for researchers working in the area of polymer solutions as well as those in
charge of chromatographic characterization of polymers. The author’s incorporation of
recent advances in the instrumentation of size-exclusion chromatography, the method
by which polymers are analyzed, renders the text particularly topical. Subjects
discussed include: Real, ideal, Gaussian, semirigid, and branched polymer chains
Polymer solutions and thermodynamics Static light scattering of a polymer solution
Dynamic light scattering and diffusion of polymers Dynamics of dilute and semidilute
polymer solutions Study questions at the end of each chapter not only provide students
with the opportunity to test their understanding, but also introduce topics relevant to
polymer solutions not included in the main text. With over 250 geometrical model
diagrams, Polymer Solutions is a necessary reference for students and for scientists
pursuing a broader understanding of polymers.
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This book is intended for those who are interested in understanding the electronic
structure and properties of polymers. The scope of the book is to provide the nonspecialist reader with a comprehensive and unified description: (i) of quantum
mechanical methods, mainly originating from quantum chemistry, to calculate the
electronic properties of polymers, (ii) of their use for interpreting and predicting results
in fields where the electronic structure is playing an important role, like the electrical
conductivity and the non linear optical properties of conjugated polymers. It will also
serve as a reference book to lecture graduate students on the electronic structure of
polymers or more generally of quasi-one dimensional materials. In this framework, it is
worth stressing that the quantum theory of polymers bridges the gap between chemistry
and physics. Since no book of this kind involving a strong interaction between
theoretical and experimental concepts is available at the moment, it will also meet a
need for a timely monograph in a field of important and fast growing interest.
Contents:The Band Theory of PolymersThe Computational Machinery of Band Theory
of PolymersQuantum Approach to Electrical Conduction Phenomena in Conjugated
Organic PolymersQuantum Chemistry Aided Design of Chains for Optoelectronics
Readership: Theoretical chemists, physicists, materials scientists, solid state physicists,
condensed matter physicists and physical chemists. Keywords:Quantum
Chemistry;Polymers;Ab Initio Calculations;Novel Materials;Conducting
Polymers;Semiconducting Polymers;Nonlinear Optics;Electron Spectroscopy;Organic
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Solid State;Electronic Structure of Polymers;Conjugated Polymers;Ab Initio
Methods;Semiempirical Methods;Band Structure Calculations;Valence Effective
Hamiltonian MethodReview: “… offers a good review of quantum mechanics as applied
to the study of the electronic and optical properties of polymers … the discussions are
clear and concise and easily understood. As high-performance computers become
more available, calculations of the type described in this book will become an integral
part of advanced materials research.” American Scientist
This successful textbook undergoes a change of character in the third edition. Where
earlier editions covered organic polymer chemistry, the third edition covers both
physical and organic chemistry. Thus kinetics and thermodynamics of polymerization
reactions are discussed. This edition is also distinct from all other polymer textbooks
because of its coverage of such currently hot topics as photonic polymers, electricity
conducting polymers, polymeric materials for immobilization of reagents and drug
release, organic solar cells, organic light emitting diodes. This textbook contains review
questions at the end of every chapter, references for further reading, and numerous
examples of commercially important processes.
Organic and Physical Chemistry of Polymers provides a thorough introduction to the
fundamentals of polymers, including their structure and synthesis as well as their
chemical and physical properties. This accessible guide illuminates the increasingly
important role of polymers in modern chemistry, beginning with the essentials, then
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covering thermodynamics, conformation, morphology, and measurements of molar
masses; polymerization mechanisms, reaction of polymers, synthesis of block and graft
polymers, and complex topologies; and the mechanical properties, rheology, polymer
processing, and fabrication of fibers and films.
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