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Polymer Science and Nanotechnology
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
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

Polymer Solutions
Written in lucid language, the book offers a detailed treatment of fundamental
concepts of chemistry and its engineering applications.

Introduction to Physical Polymer Science
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Industry and academia remain fascinated with the diverse properties and
applications of polymers. However, most introductory books on this enormous and
important field do not stress practical problem solving or include recent advances,
which are critical for the modern polymer scientist-to-be. Updating the popular first
edition of "the polymer book

Fundamentals of Soft Matter Science
Exploring the chemistry of synthesis, mechanisms of polymerization, reaction
engineering of step-growth and chain-growth polymerization, polymer
characterization, thermodynamics and structural, mechanical, thermal and
transport behavior of polymers as melts, solutions and solids, Fundamentals of
Polymer Engineering, Third Edition covers essential concepts and breakthroughs in
reactor design and polymer production and processing. It contains modern theories
and real-world examples for a clear understanding of polymer function and
development. This fully updated edition addresses new materials, applications,
processing techniques, and interpretations of data in the field of polymer science.
It discusses the conversion of biomass and coal to plastics and fuels, the use of
porous polymers and membranes for water purification, and the use of polymeric
membranes in fuel cells. Recent developments are brought to light in detail, and
there are new sections on the improvement of barrier properties of polymers,
constitutive equations for polymer melts, additive manufacturing and polymer
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recycling. This textbook is aimed at senior undergraduate students and first year
graduate students in polymer engineering and science courses, as well as
professional engineers, scientists, and chemists. Examples and problems are
included at the end of each chapter for concept reinforcement.

Electrochemistry for Materials Science
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 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.

Physical Chemistry of Polymer Solutions
"Provides a physical interpretation of the data obtained in macromolecular
transport phenomena in a given system and also addresses some important issues
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and concepts related to biopolymers such as proteins and nucleic acids"--

Polymer Physics
This book introduces the principles of electrochemistry with a special emphasis on
materials science. This book is clearly organized around the main topic areas
comprising electrolytes, electrodes, development of the potential differences in
combining electrolytes with electrodes, the electrochemical double layer, mass
transport, and charge transfer, making the subject matter more accessible. In the
second part, several important areas for materials science are described in more
detail. These chapters bridge the gap between the introductory textbooks and the
more specialized literature. They feature the electrodeposition of metals and
alloys, electrochemistry of oxides and semiconductors, intrinsically conducting
polymers, and aspects of nanotechnology with an emphasis on the codeposition of
nanoparticles. This book provides a good introduction into electrochemistry for the
graduate student. For the research student as well as for the advanced reader
there is sufficient information on the basic problems in special chapters. The book
is suitable for students and researchers in chemistry, physics, engineering, as well
as materials science. - Introduction into electrochemistry - Metal and alloy
electrodeposition - Oxides and semiconductors, corrosion - Intrinsically conducting
polymers - Codeposition of nanoparticles, multilayers
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Thermodynamics of Polymer Solutions
Reactive Polymers Fundamentals and Applications
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 scientistto-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
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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.

Introduction to Polymer Rheology
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
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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.

Fundamentals of Polymer Engineering, Revised and Expanded
The first textbook to cover both properties and processing of reinforced and
unreinforced plastics to this level. It assumes no prior knowledge of plastics and
emphasizes the practical aspects of the subject. In this second edition over half the
book has been rewritten and the remainder has been updated and reorganized.
Early chapters give an introduction to the types of plastics which are currently
available and describe how a designer goes about selection of a plastic for a
particular application. Later chapters lead the reader into more advanced aspects
of mechanical design and analysis of polymer melt flow. All techniques developed
are illustrated by numerous worked examples, and several problems are given at
the end of each chapter - the solutions to which form an Appendix.
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Principles of Polymer Science and Technology in Cosmetics and
Personal Care
Our civilization owes its most significant milestones to our use of materials. Metals
gave us better agriculture and eventually the industrial revolution, silicon gave us
the digital revolution, and we’re just beginning to see what carbon nanotubes will
give us. Taking a fresh, interdisciplinary look at the field, Introduction to Materials
Science and Engineering emphasizes the importance of materials to engineering
applications and builds the basis needed to select, modify, or create materials to
meet specific criteria. The most outstanding feature of this text is the author’s
unique and engaging application-oriented approach. Beginning each chapter with a
real-life example, an experiment, or several interesting facts, Yip-Wah Chung
wields an expertly crafted treatment with which he entertains and motivates as
much as he informs and educates. He links the discipline to the life sciences and
includes modern developments such as nanomaterials, polymers, and thin films
while working systematically from atomic bonding and analytical methods to
crystalline, electronic, mechanical, and magnetic properties as well as ceramics,
corrosion, and phase diagrams. Woven among the interesting examples, stories,
and Chinese folk tales is a rigorous yet approachable mathematical and theoretical
treatise. This makes Introduction to Materials Science and Engineering an effective
tool for anyone needing a strong background in materials science for a broad
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variety of applications.

Magnetic Materials
"Providing new students and practitioners with an easy-to-understand introduction
to the theory and practice an often complicated subject, Introduction to Polymer
Rheology incorporates worked problems and problems with appended answers to
provide opportunities for review and further learning of more advanced concepts.
By limiting the use of mathematics within an approachable format, this
introductory overview ensures practicing scientists and engineers understand the
concepts underlying the flow behavior of polymer melts, solutions, and
suspensions, and are able to interpret experimental data correctly and provide
additional insight on a process"--

Fundamental Principles of Polymeric Materials
This book is mainly concerned with building a narrow but secure ladder which
polymer chemists or engineers can climb from the primary level to an advanced
level without great difficulty (but by no means easily, either). This book describes
some fundamentally important topics, carefully chosen, covering subjects from
thermodynamics to molecular weight and its distribution effects. For help in selfPage 10/31
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education the book adopts a "Questions and Answers" format. The mathematical
derivation of each equation is shown in detail. For further reading, some original
references are also given. Numerous physical properties of polymer solutions are
known to be significantly different from those of low molecular weight solutions.
The most probable explanation of this obvious discrepancy is the large molar
volume ratio of solute to solvent together with the large number of consecutive
segments that constitute each single molecule of the polymer chains present as
solute. Thorough understanding of the physical chemistry of polymer solutions
requires some prior mathematical background in its students. In the original
literature, detailed mathematical derivations of the equations are universally
omitted for the sake of space-saving and simplicity. In textbooks of polymer
science only extremely rough schemes of the theories and then the final equations
are shown. As a consequence, the student cannot learn, unaided, the details of the
theory in which he or she is interested from the existing textbooks; however,
without a full understanding of the theory, one cannot analyze actual experimental
data to obtain more basic and realistic physical quantities. In particular, if one
intends to apply the theories in industry, accurate understanding and ability to
modify the theory are essential.

Polymer Science: Ring-opening polymerization and special
polymerization processes
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Essentials of Polymer Science and Engineering
Interactions of Surfactants with Polymers and Proteins covers work done in this
area over the last 30 years and examines in detail the physico-chemical,
microstructural, and applications aspects of interactions of surfactants with
polymers and proteins in bulk surfaces and at interfaces. The physical chemistry of
individual components (surfactants, polymers, and proteins) is discussed, and
extensive coverage of interactions of surfactants with uncharged, oppositely
charged, and hydrophobe modified polymers is provided. Other topics addressed
include water soluble and insoluble keratinous proteins, the principles and
applications of fluorescence spectroscopy, the physical properties and
microstructural aspects of polymer/protein-surfactant complexes, and implications
of surfactant interactions with polymers and proteins in practical systems.
Interactions of Surfactants with Polymers and Proteins provides a wealth of
information for chemists involved in a number of different research areas,
including cosmetics, pharmaceutics, foods, paints, pigments, lubrication, ceramics,
minerals/materials processing, and biological systems.

Fundamentals of Polymer Science and Technology Solutions
Manual
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This book presents an important technique to process organic photovoltaic
devices. The basics, materials aspects and manufacturing of photovoltaic devices
with solution processing are explained. Solution processable organic solar cells polymer or solution processable small molecules - have the potential to
significantly reduce the costs for solar electricity and energy payback time due to
the low material costs for the cells, low cost and fast fabrication processes
(ambient, roll-to-roll), high material utilization etc. In addition, organic
photovoltaics (OPV) also provides attractive properties like flexibility, colorful
displays and transparency which could open new market opportunities. The
material and device innovations lead to improved efficiency by 8% for organic
photovoltaic solar cells, compared to 4% in 2005. Both academic and industry
research have significant interest in the development of this technology. This book
gives an overview of the booming technology, focusing on the solution process for
organic solar cells and provides a state-of-the-art report of the latest
developments. World class experts cover fundamental, materials, devices and
manufacturing technology of OPV technology.

The Fractal Physical Chemistry of Polymer Solutions and Melts
The CRC Handbook of Thermodynamic Data of Aqueous Polymer Solutions provides
a new and complete collection of the practical thermodynamic data required by
researchers and engineers for a variety of applications including: basic and applied
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chemistry; chemical engineering; thermodynamic research; computational
modeling; membrane science and technolo

Fundamentals of Materials Science and Engineering
An Updated Edition of the Classic Text Polymers constitute the basis for the
plastics, rubber, adhesives, fiber, and coating industries. The Fourth Edition of
Introduction to Physical Polymer Science acknowledges the industrial success of
polymers and the advancements made in the field while continuing to deliver the
comprehensive introduction to polymer science that made its predecessors classic
texts. The Fourth Edition continues its coverage of amorphous and crystalline
materials, glass transitions, rubber elasticity, and mechanical behavior, and offers
updated discussions of polymer blends, composites, and interfaces, as well as such
basics as molecular weight determination. Thus, interrelationships among
molecular structure, morphology, and mechanical behavior of polymers continue to
provide much of the value of the book. Newly introduced topics include: *
Nanocomposites, including carbon nanotubes and exfoliated montmorillonite clays
* The structure, motions, and functions of DNA and proteins, as well as the
interfaces of polymeric biomaterials with living organisms * The glass transition
behavior of nano-thin plastic films In addition, new sections have been included on
fire retardancy, friction and wear, optical tweezers, and more. Introduction to
Physical Polymer Science, Fourth Edition provides both an essential introduction to
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the field as well as an entry point to the latest research and developments in
polymer science and engineering, making it an indispensable text for chemistry,
chemical engineering, materials science and engineering, and polymer science and
engineering students and professionals.

Fundamentals of Polymer Engineering, Third Edition
New edition brings classic text up to date with the latest science, techniques, and
applications With its balanced presentation of polymer chemistry, physics, and
engineering applications, the Third Edition of this classic text continues to instill
readers with a solid understanding of the core concepts underlying polymeric
materials. Both students and instructors have praised the text for its clear
explanations and logical organization. It begins with molecular-level considerations
and then progressively builds the reader's knowledge with discussions of bulk
properties, mechanical behavior, and processing methods. Following a brief
introduction, Fundamental Principles of Polymeric Materials is divided into four
parts: Part 1: Polymer Fundamentals Part 2: Polymer Synthesis Part 3: Polymer
Properties Part 4: Polymer Processing and Performance Thoroughly Updated and
Revised Readers familiar with the previous edition of this text will find that the
organization and style have been updated with new material to help them grasp
key concepts and discover the latest science, techniques, and applications. For
example, there are new introductory sections on organic functional groups
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focusing on the structures found in condensation polymerizations. The text also
features new techniques for polymer analysis, processing, and microencapsulation
as well as emerging techniques such as atom transfer radical polymerization. At
the end of each chapter are problems—including many that are new to this
edition—to test the reader's grasp of core concepts as they advance through the
text. There are also references leading to the primary literature for further
investigation of individual topics. A classic in its field, this text enables students in
chemistry, chemical engineering, materials science, and mechanical engineering to
fully grasp and apply the fundamentals of polymeric materials, preparing them for
more advanced coursework.

Organic and Physical Chemistry of Polymers
How will we meet rising energy demands? What are our options? Are there viable
long-term solutions for the future? Learn the fundamental physical, chemical and
materials science at the heart of: • Renewable/non-renewable energy sources •
Future transportation systems • Energy efficiency • Energy storage Whether you
are a student taking an energy course or a newcomer to the field, this textbook will
help you understand critical relationships between the environment, energy and
sustainability. Leading experts provide comprehensive coverage of each topic,
bringing together diverse subject matter by integrating theory with engaging
insights. Each chapter includes helpful features to aid understanding, including a
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historical overview to provide context, suggested further reading and questions for
discussion. Every subject is beautifully illustrated and brought to life with full color
images and color-coded sections for easy browsing, making this a complete
educational package. Fundamentals of Materials for Energy and Environmental
Sustainability will enable today's scientists and educate future generations.

Fundamentals of Polymer Science for Engineers
Filling a gap in the market, this textbook provides a concise, yet thorough
introduction to polymer science for advanced engineering students and
practitioners, focusing on the chemical, physical and materials science aspects
that are most relevant for engineering applications. After covering polymer
synthesis and properties, the major section of the book is devoted to polymeric
materials, such as thermoplastics and polymer composites, polymer processing
such as injection molding and extrusion, and methods for large-scale polymer
characterization. The text concludes with an overview of engineering plastics. The
emphasis throughout is on application-relevant topics, and the author focuses on
real-life, industry-relevant polymeric materials.

Introduction to Materials Science
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Macromolecules is an introductory book about macromolecules, specifically about
the fundamental aspects of macromolecules, such as their nature, the ways they
are formed, and their behavior. This book also focuses on the basics of
macromolecules, which includes history, composition, and properties. The topics
covered in this book include polymerization kinetics, chemical reactions, and
degradation of macromolecules. This book also discusses biological molecules,
including naturally occurring materials, synthetic macromolecules, and model
compounds. Students majoring in chemistry or other related fields, such as
materials engineering, will find this book very useful.

Polymer Science
Engineering Chemistry
This book is the result of my teaching efforts during the last ten years at the Royal
Institute of Technology. The purpose is to present the subject of polymer physics
for undergraduate and graduate students, to focus the fundamental aspects of the
subject and to show the link between experiments and theory. The intention is not
to present a compilation of the currently available literature on the subject. Very
few reference citations have thus been made. Each chapter has essentially the
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same structure: starling with an introduction, continuing with the actual subject,
summarizing the chapter in 30D-500 words, and finally presenting problems and a
list of relevant references for the reader. The solutions to the problems presented
in Chapters 1-12 are given in Chapter 13. The theme of the book is essentially
polymer science, with the exclusion of that part dealing directly with chemical
reactions. The fundamentals in polymer science, including some basic polymer
chemistry, are presented as an introduction in the first chapter. The next eight
chapters deal with different phenomena (processes) and states of polymers. The
last three chapters were written with the intention of making the reader think
practically about polymer physics. How can a certain type of problem be solved?
What kinds of experiment should be conducted? This book would never have been
written without the help of my friend and adviser, Dr Anthony Bristow, who has
spent many hours reading through the manuscript. criticizing the content.

CRC Handbook of Thermodynamic Data of Aqueous Polymer
Solutions
This book provides an important structural analysis of polymer solutions and melts,
using fractal analysis. The book covers the theoretical fundamentals of
macromolecules fractal analysis. It then goes on to discuss the fractal physics of
polymer solutions and the fractal physics of melts. The intended audience of the
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book includes specialists in chemistry and physics of polymer synthesis and those
in the field of polymers and polymer composites processing.

Interactions of Surfactants with Polymers and Proteins
Soft materials such as liquid crystals, polymers, biomaterials, and colloidal systems
touch every aspect of our lives. Not surprisingly, the rapid growth of these fields
over the past few decades has resulted in an explosion of soft matter research
groups worldwide. Fundamentals of Soft Matter Science introduces and explores
the scientific study of soft matter and molecular self-assembly, covering the major
classifications of materials, their structure and characteristics, and everyday
applications. Designed for beginners to the field with a basic scientific background,
this readable book emphasizes conceptual understanding, minimizing detailed
mathematical derivations. Each chapter is dedicated to a different group of soft
materials, including liquid crystals, surfactants, polymers, colloids, and soft
biomaterials. Each subject is broken down into the essential concepts: material
structures and physical characteristics, some simple theoretical ideas, and
important experimental methods. The book emphasizes commonly used
experimental techniques and practical applications. Full color illustrations and
photographs are incorporated throughout to help describe the systems and key
concepts.
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Fundamentals of Polymer Science
Your search for the perfect polymers textbook ends here - with Polymer Science
and Technology. By incorporating an innovative approach and consolidating in one
volume the fundamentals currently covered piecemeal in several books, this
efficient text simplifies the learning of polymer science. The book is divided into
three main sections: polymer fundamentals; polymer formation and conversion
into useful articles; and polymer properties and applications. Polymer Science and
Technology emphasizes the basic, qualitative understanding of the concepts rather
than rote memorization or detailed mathematical analysis. Since the book focuses
on the ultimate property of the finished product, it minimizes laborious descriptions
of experimental procedures used for the characterization of polymers. Instead, the
author highlights how the various stages involved in the production of the finished
product influence its properties. Well-organized, clear-cut, and user-friendly,
Polymer Science and Technology is an outstanding textbook for teaching junior and
senior level undergraduates and first year graduate students in an introductory
course covering the challenging subject of polymers.

Macromolecules
This package includes a three-hole punched, loose-leaf edition of ISBN
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9781119175483 and a registration code for the WileyPLUS course associated with
the text. Before you purchase, check with your instructor or review your course
syllabus to ensure that your instructor requires WileyPLUS. For customer technical
support, please visit http://www.wileyplus.com/support. WileyPLUS registration
cards are only included with new products. Used and rental products may not
include WileyPLUS registration cards. Fundamentals of Materials Science and
Engineering: An Integrated Approach, Binder Ready Version, 5th Edition takes an
integrated approach to the sequence of topics - one specific structure,
characteristic, or property type is covered in turn for all three basic material types:
metals, ceramics, and polymeric materials. This presentation permits the early
introduction of non-metals and supports the engineer's role in choosing materials
based upon their characteristics. Using clear, concise terminology that is familiar to
students, Fundamentals presents material at an appropriate level for both student
comprehension and instructors who may not have a materials background.

Progress in High-Efficient Solution Process Organic
Photovoltaic Devices
Magnetic Materials is an excellent introduction to the basics of magnetism,
magnetic materials and their applications in modern device technologies. Retaining
the concise style of the original, this edition has been thoroughly revised to
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address significant developments in the field, including the improved
understanding of basic magnetic phenomena, new classes of materials, and
changes to device paradigms. With homework problems, solutions to selected
problems and a detailed list of references, Magnetic Materials continues to be the
ideal book for a one-semester course and as a self-study guide for researchers new
to the field. New to this edition: • Entirely new chapters on Exchange Bias
Coupling, Multiferroic and Magnetoelectric Materials, Magnetic Insulators • Revised
throughout, with substantial updates to the chapters on Magnetic Recording and
Magnetic Semiconductors, incorporating the latest advances in the field • New
example problems with worked solutions

Introduction to Polymer Science and Chemistry
Monitoring Polymerization Reactions
Materials Science and Engineering: An Introduction promotes student
understanding of the three primary types of materials (metals, ceramics, and
polymers) and composites, as well as the relationships that exist between the
structural elements of materials and their properties.
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Fundamentals of Polymer Science
The approach of this concise but comprehensive introduction, covering all major
classes of materials, is right for not just materials science students and
professionals, but also for those in engineering, physics and chemistry, or other
related disciplines. The characteristics of all main classes of materials, metals,
polymers and ceramics, are explained with reference to real-world examples. So
each class of material is described, then its properties are explained, with
illustrative examples from the leading edge of application. This edition contains
new material on nanomaterials and nanostructures, and includes a study of
degradation and corrosion, and a presentation of the main organic composite
materials. Illustrative examples include carbon fibres, the silicon crystal, metallic
glasses, and diamond films. Applications explored include ultra-light aircraft,
contact lenses, dental materials, single crystal blades for gas turbines, use of
lasers in the automotive industry, cables for cable cars, permanent magnets and
molecular electronic devices. Covers latest materials including nanomaterials and
nanostructures Real-world case studies bring the theory to life and illustrate the
latest in good design All major classes of materials are covered in this concise yet
comprehensive volume

Fundamentals of Polymer Physics and Molecular Biophysics
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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
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

Plastics Engineering
Principles of Polymer Science and Technology in Cosmetics and Personal Care

Materials Science and Engineering
Polymer Science and Nanotechnology: Fundamentals and Applications brings
together the latest advances in polymer science and nanoscience. Sections explain
the fundamentals of polymer science, including key aspects and methods in terms
of molecular structure, synthesis, characterization, microstructure, phase structure
and processing and properties before discussing the materials of particular interest
and utility for novel applications, such as hydrogels, natural polymers, smart
polymers and polymeric biomaterials. The second part of the book examines
essential techniques in nanotechnology, with an emphasis on the utilization of
advanced polymeric materials in the context of nanoscience. Throughout the book,
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chapters are prepared so that materials and products can be geared towards
specific applications. Two chapters cover, in detail, major application areas,
including fuel and solar cells, tissue engineering, drug and gene delivery,
membranes, water treatment and oil recovery. Presents the latest applications of
polymers and polymeric nanomaterials, across energy, biomedical,
pharmaceutical, and environmental fields Contains detailed coverage of polymer
nanocomposites, polymer nanoparticles, and hybrid polymer-metallic nanoparticles
Supports an interdisciplinary approach, enabling readers from different disciplines
to understand polymer science and nanotechnology and the interface between
them

Fundamentals of Materials for Energy and Environmental
Sustainability
Exploring the characterization, thermodynamics and structural, mechanical,
thermal and transport behavior of polymers as melts, solutions and solids, this text
covers essential concepts and breakthroughs in reactor design and polymer
production and processing. It contains modern theories, end-of-chapter problems
and real-world examples for a clear understanding of polymer function and
development. Fundamentals of Polymer Engineering, Second Edition provides a
thorough grounding in the fundamentals of polymer science for more advanced
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study in the field of polymers. Topics include reaction engineering of step-growth
polymerization, emulsion polymerization, and polymer diffusion.

Introduction to Polymer Science and Chemistry
T his book is at once an introduction to polymers and an imaginative invitation to
the field of polymer science and engineering as a whole, including plastics and
plastics processing. Created by two of the best-known scientists in America, the
text explains and helps students as well as professionals appreciate all major
topics in polymer chemistry and engineering: polymerization synthesis and
kinetics, applications of probability theory, structure and morphology, thermal and
solution properties, mechanical properties, biological properties and plastics
processing methods. Essentials of Polymer Science and Engineering, designed to
supercede many standard texts (including the authors'), is unique in a number of
ways. Special attention has been paid to explaining fundamentals and providing
high-level visuals. In addition, the text is replete with engaging profiles of polymer
chemists and their discoveries. The book explains the science of polymer
engineering, and at the same time, tells the story of the field from its beginnings to
the present, indicating when and how polymer discoveries have played a role in
history and society. The book comes well equipped with study questions and
problems and is suitable for a one- or two-semester course for chemistry students
at the undergraduate and graduate levels.
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Introduction to Materials Science and Engineering
Offers new strategies to optimize polymer reactions With contributions from
leading macromolecular scientists and engineers, this book provides a practical
guide to polymerization monitoring. It enables laboratory researchers to optimize
polymer reactions by providing them with a better understanding of the underlying
reaction kinetics and mechanisms. Moreover, it opens the door to improved
industrial-scale reactions, including enhanced product quality and reduced harmful
emissions. Monitoring Polymerization Reactions begins with a review of the basic
elements of polymer reactions and their kinetics, including an overview of stimuliresponsive polymers. Next, it explains why certain polymer and reaction
characteristics need to be monitored. The book then explores a variety of practical
topics, including: Principles and applications of important polymer characterization
tools, such as light scattering, gel permeation chromatography, calorimetry,
rheology, and spectroscopy Automatic continuous online monitoring of
polymerization (ACOMP) reactions, a flexible platform that enables characterization
tools to be employed simultaneously during reactions in order to obtain a complete
record of multiple reaction features Modeling of polymerization reactions and
numerical approaches Applications that optimize the manufacture of industrially
important polymers Throughout the book, the authors provide step-by-step
strategies for implementation. In addition, ample use of case studies helps readers
understand the benefits of various monitoring strategies and approaches, enabling
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them to choose the best one to match their needs. As new stimuli-responsive and
"intelligent" polymers continue to be developed, the ability to monitor reactions
will become increasingly important. With this book as their guide, polymer
scientists and engineers can take full advantage of the latest monitoring strategies
to optimize reactions in both the lab and the manufacturing plant.

Polymer Science and Technology
The use of reactive polymers enables manufacturers to make chemical changes at
a late stage in the production process—these in turn cause changes in
performance and properties. Material selection and control of the reaction are
essential to acheive optimal performance. The second edition of Reactive Polymers
Fundamentals and Applications introduces engineers and scientists to the range of
reactive polymers available, explains the reactions that take place, and details
applications and performance benefits. Basic principles and industrial processes
are described for each class of reactive resin (thermoset), as well as additives, the
curing process, and applications and uses. The initial chapters are devoted to
individual resin types (e.g. epoxides, cyanacrylates, etc.); followed by more
general chapters on topics such as reactive extrusion and dental applications.
Material new to this edition includes the most recent developments, applications
and commercial products for each chemical class of thermosets, as well as
sections on fabrication methods, reactive biopolymers, recycling of reactive
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polymers, and case studies. Injection molding of reactive polymers, radiation
curing, thermosetting elastomers, and reactive extrusion equipment are all
covered as well. Most comprehensive source of information about reactive
polymers Covers basics as well as most recent developments, including reactive
biopolymers, recycling of reactive polymers, nanocomposites, and fluorosilicones
Indispensable guide for engineers and advanced students alike—providing
extensive literature and patent review
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