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This book is focused primarily on polymer nanocomposites, based on the
author's research experience as well as open literature. The environmental health
and safety aspects of nanomaterials and polymer nanocomposites, risk
assessment and safety standards, and fire toxicity of polymer nanocomposites,
are studied. In the final chapter, a brief overview of opportunities, trends, and
challenges of polymer nanocomposites are included. Throughout the book, the
theme is developed that polymer nanocomposites are a whole family of polymeric
materials whose properties are capable of being tailored to meet specific
applications. This volume serves as a general introduction to students and
researchers just entering the field and to scholars from other subfields seeking
information.
Since 1971 when useful working concepts for the technique of phase-transfer
catalysis (PTC) were introduced, the understanding, development, and applica
tions of this method for conducting organic reactions has expanded
exponentially. PTC has brought vast new dimensions and options to chemists
and chemical engineers. From its use in less than ten commercial processes in
1975, PTC use has increased so that in the early 1990s it is involved in more
than 600 industrial applications to manufacture products valued at between 10
and 20 billion U.S. dollars. PTC is widely used for simple organic reactions, steps
in synthesis of pharmaceuticals, agricultural chemicals, perfumes, ftavorants, and
dyes; for specialty polymerization reactions, polymer modifications, and monomer
synthe sis; for pollution and environmental control processes; for analysis oftrace
organic and inorganic compounds; and for many other applications. Often, PTC
offers the best (and sometimes only) practical technique to obtain certain
products. The authors experience in teaching a short course on phase-transfer
catalysis has shown to us that a newcomer to PTC can easily be frustrated and
confused by the large amount of information available in the literature and in
patents. The purpose of this book, therefore, was to bring this information
together in a logical and user-friendly way, without sacrificing matters of scholarly
and fundamental importance.
There are few if any adequate guides to the properties, processing, and
applications of thermoplastic elastomers, in spite the skyrocketing rise in the use
of these materials. Until now. This new book sets the standard for a reference on
these materials by compiling in one comprehensive volume an applicable
knowledge of the chemistry, processing, and all properties, and uses of
thermoplastic elastomers. Copiously illustrated and full of applicable processing
and engineering data, this is the very definition of a ""definitive"" user's guide.
The use of reactive polymers enables manufacturers to make chemical changes
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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 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
This book is an update to the first edition compiled and published in 1990 by
William Woishnis. A lot has changed in the field since 1990 and a lot has not
changed. There are new plastic materials. There has been a huge turnover in
ownership of plastics producing companies. There has been a lot of
consolidation, which of course means discontinued products. Thus, this update is
much more extensive than the usual "next edition." It has been reorganized from
a chemistry point of view. Plastics of similar polymer types are grouped into nine
chapters. Each of these chapters includes an introduction with a brief explanation
of the chemistry of the polymers used in the plastics. An extensive first chapter
has been added as an introduction that summarizes the chemistry of making
polymers, the formulation of plastics, testing and test methods, and plastic
selection. Most plastic products and parts are expected to be used in
environments other than room temperature and standard humidity conditions.
Chapters 2-10 are a databank that serves as an evaluation of plastics as they are
exposed to varying operating conditions at different temperatures, humidity, and
other factors. Over 900 graphs for more than 45 generic families of plastics are
contained in these chapters. Chapter 11 contains extensive mechanical and
electrical data in tabular form. The tables contain data on several thousand
plastics. Similarly, Chapter 12 contains thermal data on several thousand
plastics. Data from the first edition have only been removed if those products
were discontinued, and many products were. Product names and manufacturers
have been updated. • Detailed introductions of plastics properties, testing
procedures, and principles of plastics design. • The only "databook" available on
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the effects of temperature and humidity conditions on plastics and elastomers. •
More than 1,000 graphs and tables allow for easy comparison between products.
• Covers more than 70 types of plastics, and summarizes the chemistry of each
type.
The legacy of Leo Hendrik Baekeland and his development of phenol formalhyde resins are recognized as the cornerstone of the Plastics Industry in the
early twentieth century, and phenolic resins continue to ?ourish after a century of
robust growth. On July 13, 1907, Baekeland ?led his “heat and pressure” patent
related to the processing of phenol formaldehyde resins and identi?ed their
unique utility in a plethora of applications. The year 2010 marks the Centennial
Year of the prod- tion of phenolic resins by Leo Baekeland. In 1910, Baekeland
formed Bakelite GmbH and launched the manufacture of phenolic resins in
Erkner in May 1910. In October 1910, General Bakelite began producing resins
in Perth Amboy, New Jersey. Lastly, Baekeland collaborated with Dr. Takamine
to manufacture phenolic resins in Japan in 1911. These events were instrumental
in establishing the Plastics Industry and in tracing the identity to the brilliance of
Dr. Leo Baekeland. Phenolic resins remain as a versatile resin system featuring
either a stable, thermoplastic novolak composition that cures with a latent source
of formaldehyde (hexa) or a heat reactive and perishable resole composition that
cures thermally or under acidic or special basic conditions. Phenolic resins are a
very large volume resin system with a worldwide volume in excess of 5 million
tons/year, and its growth is related to the gross national product (GNP) growth
rate globally.
A comprehensive exposition of micro and nanofiber forming, this text provides a
unified framework of all these processes (melt and solution blowing,
electrospinning, and so on) and describes their foundations, development and
applications. It provides an up-to-date, in-depth physical and mathematical
treatment, and discusses a wide variety of applications in different fields,
including nonwovens, energy, healthcare and the military. It further highlights the
challenges and outstanding issues from an interdisciplinary perspective of
science and technology, incorporating both fundamentals and applications. Ideal
for researchers, engineers and graduate students interested in the formation of
micro and nanofibers and their use in functional smart materials.
Thermosets such as phenolic thermosets are brittle at room temperature. Thus,
in applications where good mechanical properties are required thermosets must
be combined with reinforcements to improve these properties. Composites based
on thermoset matrices can substitute for steel and concrete in some applications
of civil construction structures because of their higher resistance to oxidation than
steel and better freeze–thaw resistance than concrete. Furthermore, phenolic
composites can be produced with complex shapes, and with careful design,
materials can be obtained with high strength and stiffness and excellent impact
strength, making these materials alternatives to metals. Construction materials
require fire- and high-temperature-resistant components, and moldings and
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laminates based on phenolics can be utilized due to their resistance to burning
and minimal smoke and toxic fumes production. Phenolic composites can
positively impact the building and construction industry by improving safety and
reducing cost.
This book deals with the practical fundamentals and applications of conducting
polymers. Written from a pedagogical point of view and at a very basic level, it provides
a thorough grounding in CPs ideal for further work, as a reference, or as a
supplementary course text.
Shape-memory polymers (SMP) are a unique branch of the smart materials family
which are capable of changing shape on-demand upon exposure to external stimulus.
The discovery of SMP made a significant breakthrough in the developments of novel
smart materials for a variety of engineering applications, superseded the traditional
materials, and also influenced the current methods of product designing. This book
provides the latest advanced information of on-going research domains of SMP. This
will certainly enlighten the reader to the achievements and tremendous potentials of
SMP. The basic fundamentals of SMP, including shape-memory mechanisms and
mechanics are described. This will aid reader to become more familiar with SMP and
the basic concepts, thus guiding them in undergoing independent research in the SMP
field. The book also provides the reader with associated challenges and existing
application problems of SMP. This could assist the reader to focus more on these
issues and further exploit their knowledge to look for innovative solutions. Future
outlooks of SMP research are discussed as well. This book should prove to be
extremely useful for academics, R&D managers, researcher scientists, engineers, and
all others related to the SMP research.
The first model for the distribution of ions near the surface of a metal electrode was
devised by Helmholtz in 1874. He envisaged two parallel sheets of charges of opposite
sign located one on the metal surface and the other on the solution side, a few
nanometers away, exactly as in the case of a parallel plate capacitor. The rigidity of
such a model was allowed for by Gouy and Chapman inde pendently, by considering
that ions in solution are subject to thermal motion so that their distribution from the
metal surface turns out diffuse. Stern recognized that ions in solution do not behave as
point charges as in the Gouy-Chapman treatment, and let the center of the ion charges
reside at some distance from the metal surface while the distribution was still governed
by the Gouy-Chapman view. Finally, in 1947, D. C. Grahame transferred the knowledge
of the struc ture of electrolyte solutions into the model of a metal/solution interface, by
en visaging different planes of closest approach to the electrode surface depending on
whether an ion is solvated or interacts directly with the solid wall. Thus, the GouyChapman-Stern-Grahame model of the so-called electrical double layer was born, a
model that is still qualitatively accepted, although theoreti cians have introduced a
number of new parameters of which people were not aware 50 years ago.
"Ion exchange", as Dr. Robert Kunin has said, "is a unique technology since ft occupies
a special place in at least three other scientific disciplines - polymer chemistry,
polyelectrolytes and adsorption. " It may also lay claim to being one of the most widely
used industrially. From its origins in water treatment and the sugar industry, through
hydrometallurgical applications as diverse as the treatment of plating wastes and the
tonnage production of uranium, to the present-day production of ultrapure water for the
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microelectronics industry, the recovery of valuable materials from sewage effluents and
pollution control, the uses of ion exchange are legion. As a result, it is well-nigh
impossible to prevent infiltration by the real world of even the most academic of
conferences on the subject. It came as no surprise to the Scientific Board of the NATO
Advanced Study Institute on "Mass Transfer & Kinetics of Ion Exchange" that one third
of the lecturers, and one half of their advanced students, were from Industry, nor that
the two round-table discussions, which specially featured industrial applications and
future requirements, were well attended and enthusiastically debated.
The book focuses on the role of advanced materials in the food,water and
environmental applications. The monitoring ofharmful organisms and toxicants in water,
food and beverages ismainly discussed in the respective chapters. The
seniorcontributors write on the following topics: Layered double hydroxides and
environment Corrosion resistance of aluminium alloys of silanes New generation
material for the removal of arsenic fromwater Prediction and optimization of heavy clay
products quality Enhancement of physical and mechanical properties of fiber
Environment friendly acrylates latices Nanoparticles for trace analysis of toxins Recent
development on gold nanomaterial as catalyst Nanosized metal oxide based
adsorbents for heavy metalremoval Phytosynthesized transition metal nanoparticlesnovelfunctional agents for textiles Kinetics and equilibrium modeling Magnetic
nanoparticles for heavy metal removal Potential applications of nanoparticles as
antipathogens Gas barrier properties of biopolymer based nanocomposites:Application
in food packing Application of zero-valent iron nanoparticles for environmentalclean up
Environmental application of novel TiO2 nanoparticles
The author, a seasoned rubber technologist of four decades, provides more than 180
essential rubber formularies, some of which have never been published, that are used
by practitioners the world over on a frequent basis. A special feature of the formulations
is that they are designed for factory scale applications. The opening chapter of this
indispensable book gives practical information on compounding techniques, coloring,
ingredients, as well as a whole section on typical rubber testing methods. The book
concludes with appendices useful for the technologist that include seven conversion
tables and three tables on scorching of rubber, specific gravity and volume cost,
equivalent chemical names for trade names. Designing a rubber formula on the factory
floor demands knowledge of the whole undertaking, such as the physical nature of
ingredients, the interaction of additives and the base rubber during compounding and
processing, as well as making sure that the finished product conforms to specification
and requirements. This book provides all the necessary knowledge for practitioners and
students alike.
Printing on Polymers: Fundamentals and Applications is the first authoritative reference
covering the most important developments in the field of printing on polymers, their
composites, nanocomposites, and gels. The book examines the current state-of-the-art
and new challenges in the formulation of inks, surface activation of polymer surfaces,
and various methods of printing. The book equips engineers and materials scientists
with the tools required to select the correct method, assess the quality of the result,
reduce costs, and keep up-to-date with regulations and environmental concerns.
Choosing the correct way of decorating a particular polymer is an important part of the
production process. Although printing on polymeric substrates can have desired
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positive effects, there can be problems associated with various decorating techniques.
Physical, chemical, and thermal interactions can cause problems, such as cracking,
peeling, or dulling. Safety, environmental sustainability, and cost are also significant
factors which need to be considered. With contributions from leading researchers from
industry, academia, and private research institutions, this book serves as a one-stop
reference for this field—from print ink manufacture to polymer surface modification and
characterization; and from printing methods to applications and end-of-life issues.
Enables engineers to select the correct decoration method for each material and
application, assess print quality, and reduce costs Increases familiarity with the
terminology, tests, processes, techniques, and regulations of printing on plastic, which
reduces the risk of adverse reactions, such as cracking, peeling, or dulling of the print
Addresses the issues of environmental impact and cost when printing on polymeric
substrates Features contributions from leading researchers from industry, academia,
and private research institutions
This book presents emerging economical and environmentally friendly polymer
composites that are free of the side effects observed in traditional composites. It
focuses on eco-friendly composite materials using granulated cork, a by-product of the
cork industry; cellulose pulp from the recycling of paper residues; hemp fibers; and a
range of other environmentally friendly materials procured from various sources. The
book presents the manufacturing methods, properties and characterization techniques
of these eco-friendly composites. The respective chapters address classical and recent
aspects of eco-friendly polymer composites and their chemistry, along with practical
applications in the biomedical, pharmaceutical, automotive and other sectors. Topics
addressed include the fundamentals, processing, properties, practicality, drawbacks
and advantages of eco-friendly polymer composites. Featuring contributions by experts
in the field with a variety of backgrounds and specialties, the book will appeal to
researchers and students in the fields of materials science and environmental science.
Moreover, it fills the gap between research work in the laboratory and practical
applications in related industries.

Citing recently realized applications for extruders as polymerization, modification,
and degradation reactors and presenting a telling array of new research results
and illustrative experimental cases, Reactive Extrusion Systems sheds light on
the complex set of interactions underlying reactions in extruders. The book
succeeds as a three-part surve
This comprehensive, truly one-stop reference discusses monomers, methods,
stereochemistry, industrial applications and more. Chapters written by
internationally acclaimed experts in their respective fields cover both basic
principles and up-to-date information, ranging from the controlled ring-opening
polymerization methods to polymer materials of industrial interest. All main
classes of monomers including heterocyclics, cyclic olefins and alkynes, and
cycloalkanes, are discussed separately as well as their specificities regarding the
ring-opening polymerization techniques, the mechanisms, the degree of control,
the properties of the related polymers and their applications. The two last
chapters are devoted to the implementation of green chemistry in ring-opening
polymerization processes. Of much interest to chemists in academia and
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industry.
Reactive and functional polymers are manufactured with the aim of improving the
performance of unmodified polymers or providing functionality for different
applications. These polymers are created mainly through chemical reactions, but
there are other important modifications that can be carried out by physical
alterations in order to obtain reactive and functional polymers. This volume
presents a comprehensive analysis of these reactive and functional polymers.
Reactive and Functional Polymers Volume One provides the principles and
foundations for the design, development, manufacture and processing of reactive
and functional polymers based primarily on biopolymers, polyesters and
polyurenthanes. The text provides an in-depth review of updated sources on
reactive resins and silicones. In this book, world-renowned researchers have
participated, including Dr. Runcang Sun (Associate editor for the journal
‘Carbohydrate Polymers’). With its comprehensive scope and up-to-date
coverage of issues and trends in Reactive and Functional Polymers, this is an
outstanding book for students, professors, researchers and industrialists working
in the field of polymers and plastic materials.
Handbook of Thermoset Plastics, Fourth Edition provides complete coverage of
the chemical processes, manufacturing techniques and design properties of each
polymer, along with its applications. This new edition has been expanded to
include the latest developments in the field, with new chapters on radiation
curing, biological adhesives, vitrimers, and 3D printing. This detailed handbook
considers the practical implications of using thermoset plastics and the
relationships between processing, properties and applications, as well as
analyzing the strengths and weakness of different methods and applications. The
aim of the book is to help the reader to make the right decision and take the
correct action on the basis of informed analysis – avoiding the pitfalls the
authors’ experience has uncovered. In industry, the book supports engineers,
scientists, manufacturers and R&D professionals working with plastics. The
information included will also be of interest to researchers and advanced
students in plastics engineering, polymer chemistry, adhesives and coatings.
Offers a systematic approach, guiding the reader through chemistry, processing
methods, properties and applications of thermosetting polymers Includes
thorough updates that discuss current practice and the new developments on
biopolymers, nanotechnology, 3D printing, radiation curing and biological
adhesives Uses case studies to demonstrate how particular properties make
different polymers suitable for different applications Covers end-use and safety
considerations
This book focuses on polymer–clay nanocomposite materials. It introduces
readers to polymers, clays, and organo-clay and discusses the nature of
interparticle interactions and physical adsorption, which are predominant in the
synthesis of organo-clay; conversion of clay to organo-clay; interactions between
functional groups in the interlayer region of clay and modifier ions; synthesis of
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organo-clays and their uses; and the commercial utilization of organo-clays. The
text then covers the preparation of polymer–clay nanocomposites and their
characterization, properties, performance, and applications. The primary goal of
this book is to aid readers who wish to engage in the research and development
of polymer–clay nanocomposites and to offer them an overview of the commonly
used polymer–clay nanocomposites and their origins, manufacture, properties,
and potential applications. This book will serve as a general introduction to
researchers just entering the field and as a useful reference for scholars from
other subfields.
Divided into three sections that are also available as individual volumes, this is
the first reference to offer a complete guide to the fundamentals, manufacturing,
and applications of pressure-sensitive adhesives and products. An indispensable
source of state-of-the-art information, this handbook covers the design for
pressure-sensitive adhesives and products, the manufacture technology and
equipment for such products, including their testing and application, and the
theory and practice that correlate with the main domains of product development.
Topically organized, it presents a comprehensive list of terms and definitions and
offers a cross-disciplinary look at pressure-sensitive adhesives, spanning such
areas as physics, surface chemistry, electronic materials, automotive
engineering, packaging, and the biomedical, tape, and label industries. For more
complete information on each volume visit www.crcpress.com or go directly to
the webpage: Volume 1: Fundamentals of Pressure Sensitivity Volume 2:
Technology of Pressure-Sensitive Adhesives and Products Volume 3:
Applications of Pressure-Sensitive Products
Loaded with practical knowledge, Reactive Polymers Fundamentals and
Applications: A Concise Guide to Industrial Polymers comprehensively presents
the state-of-art of methods and materials for the formulation of polymeric resins.
It is an indispensable tool for chemists, engineers, and manufacturers who use,
formulate, and cure raw materials into final products. The text focuses on the
chemical modification of properties during the final stage of part fabrication from
plastics. Newer applications range from the small scale, such as dental fillings, to
industrial processes for batch fabrication. The book covers resin groups in major
use in industry and under active research and development.
Polymers in Organic Electronics: Polymer Selection for Electronic, Mechatronic,
and Optoelectronic Systems provides readers with vital data, guidelines, and
techniques for optimally designing organic electronic systems using novel
polymers. The book classifies polymer families, types, complexes, composites,
nanocomposites, compounds, and small molecules while also providing an
introduction to the fundamental principles of polymers and electronics. Features
information on concepts and optimized types of electronics and a classification
system of electronic polymers, including piezoelectric and pyroelectric,
optoelectronic, mechatronic, organic electronic complexes, and more. The book
is designed to help readers select the optimized material for structuring their
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organic electronic system. Chapters discuss the most common properties of
electronic polymers, methods of optimization, and polymeric-structured printed
circuit boards. The polymeric structures of optoelectronics and photonics are
covered and the book concludes with a chapter emphasizing the importance of
polymeric structures for packaging of electronic devices. Provides key identifying
details on a range of polymers, micro-polymers, nano-polymers, resins,
hydrocarbons, and oligomers Covers the most common electrical, electronic, and
optical properties of electronic polymers Describes the underlying theories on the
mechanics of polymer conductivity Discusses polymeric structured printed circuit
boards, including their rapid prototyping and optimizing their polymeric structures
Shows optimization methods for both polymeric structures of organic active
electronic components and organic passive electronic components
Reactive Polymers: Fundamentals and ApplicationsA Concise Guide to Industrial
PolymersWilliam Andrew
Since their first industrial use polymers have gained a tremendous success. The
two volumes of "Polymers - Opportunities and Risks" elaborate on both their
potentials and on the impact on the environment arising from their production and
applications. Volume 11 "Polymers - Opportunities and Risks I: General and
Environmental Aspects" is dedicated to the basics of the engineering of polymers
– always with a view to possible environmental implications. Topics include:
materials, processing, designing, surfaces, the utilization phase, recycling, and
depositing. Volume 12 "Polymers - Opportunities and Risks II: Sustainability,
Product Design and Processing" highlights raw materials and renewable
polymers, sustainability, additives for manufacture and processing, melt
modification, biodegradation, adhesive technologies, and solar applications. All
contributions were written by leading experts with substantial practical experience
in their fields. They are an invaluable source of information not only for scientists,
but also for environmental managers and decision makers.
The series on 'Charged and Reactive Polymers' was set forth in two volumes
concern ing the fundamentals and applications of polyelectrolytes. A follow-up on
'Charged Gels and Membranes' would therefore seem appropriate, necessitating,
however, some explanation for non-specialists. Theories of the most dilute gels
originate in that of concentrated polyelectrolytes: the methods and problems are
similar in structural, spectroscopic or thermodynamic properties. The borderline
can be situated in dialysis conducted with a 'bag' imper meable to
polyelectrolytes but not to small ions, solutes and water. One may recall
Donnan's use of such a system to experiment and discover his famous law of
unequal distribution of ions of different charge inside and out. Remark ably so, it
is the difference in scale which characterizes the difference between poly
electrolyte solutions and gels and membranes: the colloidal solution of macro
molecules is heterogeneous only on the microscopic level, whereas the gelsolution system is a macroscopically heterogeneous one. A gel is formed when
weak or strong cohesive forces counterbalance the dispersing ones (usually by
Page 9/13

Download Free Reactive Polymers Fundamentals And Applications A
Concise Guide To Industrial Polymers Plastics Design Library
crosslinking) without inhibiting the penetration of solvent and of small solutes into
the polymeric network. The solvophile macromolecules cannot invade the total
volume of liquid. As a result of phase-segregation excess solution and gel coexist
and interact. The macroscopic swelling depends on gel cross-linking as well as
on ionic concentration and type and ion-selectivities are observed.
Based on a highly successful PPI advanced technical course given by the author,
this book combines the applied and fundamental aspects of reactive extrusion.
Non-Thermal Plasma Technology for Polymeric Materials: Applications in
Composites, Nanostructured Materials and Biomedical Fields provides both an
introduction and practical guide to plasma synthesis, modification and processing
of polymers, their composites, nancomposites, blends, IPNs and gels. It
examines the current state-of-the-art and new challenges in the field, including
the use of plasma treatment to enhance adhesion, characterization techniques,
and the environmental aspects of the process. Particular attention is paid to the
effects on the final properties of composites and the characterization of
fiber/polymer surface interactions. This book helps demystify the process of
plasma polymerization, providing a thorough grounding in the fundamentals of
plasma technology as they relate to polymers. It is ideal for materials scientists,
polymer chemists, and engineers, acting as a guide to further research into new
applications of this technology in the real world. Enables materials scientists and
engineers to deploy plasma technology for surface treatment, characterization
and analysis of polymeric materials Reviews the state-of-the-art in plasma
technology for polymer synthesis and processing Presents detailed coverage of
the most advanced applications for plasma polymerization, particularly in
medicine and biomedical engineering, areas such as implants, biosensors and
tissue engineering
Reactive Polymers: Fundamentals and Applications: A Concise Guide to
Industrial Polymers, Third Edition introduces engineers and scientists to a range
of reactive polymers and then details their 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, applications and uses.
The initial chapters are devoted to individual resin types (e.g., epoxides,
cyanacrylates), followed by more general chapters on topics such as reactive
extrusion and dental applications. Injection molding of reactive polymers,
radiation curing, thermosetting elastomers, and reactive extrusion equipment are
covered as well. The use of reactive polymers enables manufacturers to make
chemical changes at a late stage in the production process, which, in turn, cause
changes in performance and properties. Material selection and control of the
reaction are essential to achieve optimal performance. 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 polymers and case studies.
Covers the basics and most recent developments, including reactive
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biopolymers, recycling of reactive polymers, nanocomposites and fluorosilicones
Offers an indispensable guide for engineers and advanced students alike
Provides extensive literature and patent review Reflects a thorough review of all
literature published in this area since 2014 Features revised and updated
chapters to reflect the latest research in reactive polymers
This is a must-have reference for materials scientists and engineers in the
automotive, aerospace, chemical, chemical process, and power generation
industries. Fluoroelastomers are growing as products of choice for critical
components such as O-rings, hoses and seals in hostile fluid and temperature
conditions.
Telechelic polymers have garnered a great deal of scientific interest due to their
reactive chain-end functions. This comprehensive book compiles and details the
basic principles of and cutting-edge research in telechelic polyesters,
polycarbonates, and polyethers, ranging from synthesis to applications. It
discusses general strategies toward telechelic polymers, centered on the
fundamental aspects of polycondensation reactions, of cationic, anionic,
coordination-insertion, and activated monomer mechanisms of the metal-,
enzyme-, or otherwise organocatalyzed ring-opening polymerization of cyclic
monomers, and of postpolymerization chemical modification methods of polymer
precursors. All main classes of polymers are covered separately, comprising
polyhydroxyalkanoates, poly(?-caprolactone)s, poly(lactic acid)s, polylactides,
polycarobnates, and polyethers, including synthetic approaches as well as some
illustrative, up-to-date examples and uses. The book also addresses applications
of hydroxyl, thiol, amino, or acrylate/methacrylate end-capped polymers as
starting materials for the preparation of diverse polymer architectures ranging
from block, graft, and star-shaped polymers and micelles to precursors for ATRP
macroinitiators, polyurethane copolymers, shape-memory polymers, or
nanosized drug delivery systems. The book will appeal to advanced
undergraduate- and graduate-level students of polymer science; researchers in
macromolecular science, especially those with an interest in functional and
reactive polymers; and polymer chemists in academia and industry.
Presents a solid introduction to thermal analysis, methods,instrumentation,
calibration, and application along with thenecessary theoretical background.
Useful to chemists, physicists, materials scientists, andengineers who are new to
thermal analysis techniques, and toexisting users of thermal analysis who wish
expand their experienceto new techniques and applications Topics covered
include Differential Scanning Calorimetry andDifferential Thermal Analysis
(DSC/DTA), Thermogravimetry,Thermomechanical Analysis and Dilatometry,
Dynamic MechanicalAnalysis, Micro-Thermal Analysis, Hot Stage Microscopy,
andInstrumentation. Written by experts in the various areas of thermalanalysis
Relevant and detailed experiments and examples follow eachchapter.
This valuable guide to compounding elastomers with precipitated silica covers
principles, properties, mixing, testing and formulations from a practical
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perspective. This handbook and reference manual will serve those who work on
part design, elastomer formulation, manufacturing and applications of
elastomers. Ample discussion of compound specifications adds to the usefulness
of this book to practitioners. Comparisons of carbon black and silica compounds
throughout the book allow readers to select the most suitable formulation for
applications ranging from tires to electrical insulation to shoe soles. The author
has over forty years of experience in the rubber industry highlighted by his 39
years at the PPG Rubber Research laboratories. A highlight of the book is the
inclusion of studies conducted by the author which greatly adds to the richness of
the contents.
Green Adhesives: Preparation, Properties and Applications deals with the
fabrication methods, characterization, and applications of green adhesives. It
also includes the collective properties of waterborne, bio, and wound-healing
green adhesives. Exclusive attention is devoted to discussing the applications of
green adhesives in biomedical coatings, food, and industrial applications.
Focusing on innovation, these proceedings present recent advances in the field
of mechanical design in China and offer researchers, scholars and scientists an
international platform to present their research findings and exchange their ideas.
In the context of the “Made in China 2025” development strategy, one central
aspect of the ICMD2017 was Innovative Design Pushes “Made in China 2025.”
The book highlights research hotspots in mechanical design, such as design
methodology, green design, robotics and mechanics, and reliability design, while
also combining industrial design and mechanical design.
The growing presence of biomass and waste has caused significant changes to
the environment. With the ubiquity of these materials, there is an increasing need
for proper disposal and reuse of these resources. Applied Environmental
Materials Science for Sustainability is a key resource on the latest advancements
in environmental materials, including the utilization of biomass and waste for
advanced materials. Highlighting innovative studies on renewable resources,
green technology, and chemical modification, this book is an ideal reference
source for academics, researchers, professionals, and graduate students in the
field of environmental and materials sciences and technologies.
Biodegradable polymers from renewable resources are sought after for many
purposes, from packaging materials in food to biomedical applications. Poly
(lactic acid) (PLA) is a well-known biopolymer derived from corn starch or sugar
cane used in different food packaging and artificial bones and scaffolds.
Poly(lactic acid) Science and Technology first introduces the basic concepts of
PLA and then covers PLA synthesis and polymerization, processing,
characterization and physical properties of PLA, PLA-based nano-biocomposites,
the main applications in active packaging and as biomaterials for tissue
engineering, degradation and biodegradation of PLA and finally industrial and
legislative issues. This interdisciplinary approach provides readers with a general
overview of all relevant aspects related to PLA including fundamental issues,
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innovative applications, new types of processing and emerging applications,
modification of PLA, life cycle assessment, bio-additives, bio/degradation and
sustainability and international regulations. Experts provide a complete resource
and whole perspective on PLA covering scientific, ecological, social and
economic issues. The book will appeal to chemists, food technologists and
materials engineers as well as researchers interested in bio-based and
biodegradable polymers and composites.
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