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Second Edition Inorganic Materials Chemistry
The 2nd edition of Materials Chemistry builds on the strengths that were recognized by
a 2008 Textbook Excellence Award from the Text and Academic Authors Association
(TAA). Materials Chemistry addresses inorganic-, organic-, and nano-based materials
from a structure vs. property treatment, providing a suitable breadth and depth
coverage of the rapidly evolving materials field — in a concise format. The 2nd edition
continues to offer innovative coverage and practical perspective throughout, e.g.: the
opening solid-state chemistry chapter uses color illustrations of crystalline unit cells and
digital photos of models to clarify their structures. This edition features more
archetypical unit cells and includes fundamental principles of X-ray crystallography and
band theory. In addition, an ample amorphous-solids section has been expanded to
include more details regarding zeolite syntheses, as well as ceramics classifications
and their biomaterial applications. The subsequent metals chapter has been reorganized for clarity, and continues to treat the full spectrum of powder metallurgical
methods, complex phase behaviors of the Fe-C system and steels, and topics such as
corrosion and shape-memory properties. The mining/processing of metals has also
been expanded to include photographs of various processes occurring in an actual
steelmaking plant. The semiconductor chapter addresses evolution and
limitations/solutions of modern transistors, as well as IC fabrication and photovoltaics.
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Building on the fundamentals presented earlier, more details regarding the band
structure of semiconductors is now included, as well as discussions of GaAs vs. Si for
microelectronics applications, and surface reconstruction nomenclature. The emerging
field of ‘soft lithographic’ patterning is now included in this chapter, and thin film
deposition methodologies are also greatly expanded to now include more fundamental
aspects of chemical vapor deposition (CVD) and atomic layer deposition (ALD). The
polymer and ‘soft’ materials chapter represents the largest expansion for the 2nd
edition. This chapter describes all polymeric classes including dendritic polymers, as
well as important additives such as plasticizers and flame-retardants, and emerging
applications such as molecular magnets and self-repairing polymers. This edition now
features ‘click chemistry’ polymerization, silicones, conductive polymers and
biomaterials applications such as biodegradable polymers, biomedical devices, drug
delivery, and contact lenses. Final chapters on nanomaterials and materialscharacterization techniques are also carefully surveyed, focusing on nomenclature,
synthetic techniques, and applications taken from the latest scientific literature. The 2nd
edition has been significantly updated to now include nanotoxicity, vapor-phase growth
of 0-D nanostructures, and more details regarding synthetic techniques and
mechanisms for solution-phase growth of various nanomaterials. Graphene, recognized
by the 2010 Nobel Prize in Physics, is now also included in this edition. Most
appropriate for Junior/Senior undergraduate students, as well as first-year graduate
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students in chemistry, physics, or engineering fields, Materials Chemistry may also
serve as a valuable reference to industrial researchers. Each chapter concludes with a
section that describes important materials applications, and an updated list of thoughtprovoking questions. The appendices have also been updated with additional
laboratory modules for materials synthesis (e.g., porous silicon) and a comprehensive
timeline of major materials developments.
This updated edition of the Handbook of Inorganic Compounds is the perfect reference
for anyone that needs property data for compounds, CASRN numbers for computer or
other searches, a consistent tabulation of molecular weights to synthesize inorganic
materials on a laboratory scale, or data related to physical and chemical properties.
Fully revised
While the boundaries between the areas of chemistry traditionally labeled as inorganic,
organic and physical are gradually diffusing, the practical techniques adopted by
workers in each of these areas are often radically different. The breadth and variety of
research classed as "inorganic chemistry" is readily apparent from an inspection of
some of the leading international journals, and can be quite daunting for newcomers to
this domain who are likely to have only limited experience of the methodologies
involved. This book has therefore been written to provide guidance for those unfamiliar
with the techniques most often encountered in synthetic inorganic / metalorganic
chemistry, with an emphasis on procedures for handling air-sensitive compounds. One
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chapter is devoted to more specialized techniques such as metal vapor synthesis, and
a review of preparative methods for a selection of starting materials is included as an
aid to those planning research projects. While this book is aimed primarily at
postgraduate and advanced undergraduate students involved in inorganic research
projects, synthetic organic chemists and industrial chemists will also find much useful
information within its pages. Similarly, it serves as a useful reference source for
materials and polymer scientists who wish to take advantage of recent progress in
precursor synthesis and catalyst development.
Aimed at senior undergraduates and first-year graduate students, this book offers a
principles-based approach to inorganic chemistry that, unlike other texts, uses chemical
applications of group theory and molecular orbital theory throughout as an underlying
framework. This highly physical approach allows students to derive the greatest benefit
of topics such as molecular orbital acid-base theory, band theory of solids, and
inorganic photochemistry, to name a few. Takes a principles-based, group and
molecular orbital theory approach to inorganic chemistry The first inorganic chemistry
textbook to provide a thorough treatment of group theory, a topic usually relegated to
only one or two chapters of texts, giving it only a cursory overview Covers atomic and
molecular term symbols, symmetry coordinates in vibrational spectroscopy using the
projection operator method, polyatomic MO theory, band theory, and Tanabe-Sugano
diagrams Includes a heavy dose of group theory in the primary inorganic textbook, most
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of the pedagogical benefits of integration and reinforcement of this material in the
treatment of other topics, such as frontier MO acid--base theory, band theory of solids,
inorganic photochemistry, the Jahn-Teller effect, and Wade's rules are fully realized
Very physical in nature compare to other textbooks in the field, taking the time to go
through mathematical derivations and to compare and contrast different theories of
bonding in order to allow for a more rigorous treatment of their application to molecular
structure, bonding, and spectroscopy Informal and engaging writing style; worked
examples throughout the text; unanswered problems in every chapter; contains a
generous use of informative, colorful illustrations
The field of Bioinorganic Chemistry has grown significantly inrecent years; now one of
the major sub-disciplines of InorganicChemistry, it has also pervaded other areas of the
life sciencesdue to its highly interdisciplinary nature. Bioinorganic Chemistry: Inorganic
Elements in the Chemistryof Life, Second Edition provides a detailed introduction to
therole of inorganic elements in biology, taking a systematicelement-by-element
approach to the topic. The second edition ofthis classic text has been fully revised and
updated to include newstructure information, emerging developments in the field, and
anincreased focus on medical applications of inorganic compounds. Newtopics have
been added including materials aspects of bioinorganicchemistry, elemental cycles,
bioorganometallic chemistry, medicalimaging and therapeutic advances. Topics
covered include: Metals at the center of photosynthesis Uptake, transport, and storage
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of essential elements Catalysis through hemoproteins Biological functions of
molybdenum, tungsten, vanadium andchromium Function and transport of alkaline and
alkaline earth metalcations Biomineralization Biological functions of the non-metallic
inorganicelements Bioinorganic chemistry of toxic metals Biochemical behavior of
radionuclides and medical imaging usinginorganic compounds Chemotherapy involving
non-essential elements This full color text provides a concise and comprehensive
review ofbioinorganic chemistry for advanced students of chemistry,biochemistry,
biology, medicine and environmental science.
The essential introduction to the understanding of the structure of inorganic solids and
materials. This revised and updated 2nd Edition looks at new developments and
research results within Structural Inorganic Chemistry in a number of ways, special
attention is paid to crystalline solids, elucidation and description of the spatial order of
atoms within a chemical compound. Structural principles of inorganic molecules and
solids are described through traditional concepts, modern bond-theoretical theories, as
well as taking symmetry as a leading principle.
Handbook of Preparative Inorganic Chemistry, Volume 2, Second Edition focuses on
the methods, mechanisms, and chemical reactions involved in conducting experiments
on inorganic chemistry. Composed of contributions of various authors, the second part
of the manual focuses on elements and compounds. Included in the discussions are
copper, silver, and gold. Numerical calculations and diagrams are presented to show
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the properties, compositions, and chemical reactions of these materials when exposed
to varying laboratory conditions. The manual also looks at other elements such as
scandium, yttrium, titanium, zirconium, hafnium, and thorium. Lengthy discussions on
the characteristics and nature of these elements are presented. The third part of the
guidebook discusses special compounds. The manual also provides formula and
subject index, including an index for procedures, materials, and devices. Considering
the value of information presented, the manual can best serve the interest of readers
and scientists wanting to institute a system in the conduct of experiments in
laboratories.
This textbook provides essential information for students of inorganic chemistry or for
chemists pursuing self-study. The presentation of topics is made with an effort to be
clear and concise so that the book is portable and user friendly. Inorganic Chemistry 2E
is divided into five major themes (structure, condensed phases, solution chemistry,
main group and coordination compounds) with several chapters in each. There is a
logical progression from atomic structure to molecular structure to properties of
substances based on molecular structures, to behavior of solids, etc. The author
emphasizes fundamental principles-including molecular structure, acid-base chemistry,
coordination chemistry, ligand field theory, and solid state chemistry -and presents
topics in a clear, concise manner. There is a reinforcement of basic principles
throughout the book. For example, the hard-soft interaction principle is used to explain
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hydrogen bond strengths, strengths of acids and bases, stability of coordination
compounds, etc. The book contains a balance of topics in theoretical and descriptive
chemistry. New to this Edition: New and improved illustrations including symmetry and
3D molecular orbital representations Expanded coverage of spectroscopy, instrumental
techniques, organometallic and bio-inorganic chemistry More in-text worked-out
examples to encourage active learning and to prepare students for their exams •
Concise coverage maximizes student understanding and minimizes the inclusion of
details students are unlikely to use. • Discussion of elements begins with survey
chapters focused on the main groups, while later chapters cover the elements in
greater detail. • Each chapter opens with narrative introductions and includes figures,
tables, and end-of-chapter problem sets.
This title provides detailed coverage of classic inorganic reaction mechanisms and
organometallic reaction mechanisms. The coverage of the mechanisms expected for reactions
of transitions metal complex includes the kinetic studies used to differentiate possible
mechanisms. This combination of coordination complexes and organometallic complexes is
unique to this title. Describing how transition metal complexes react and the type of data used
to determine how complexes react, this work provides excellent introductions, extensive
problems, and thought-provoking summaries in every chapter. Complete with excellent
references, this second edition has been updated with new problems and increased
information on NMR techniques, dissociative reactions of square-planar complexes, seventeenelectron complexes, organometallic transfer, and oxidative-addition and reductive-elimination
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reactions. The only current text on inorganic mechanisms, this book is ideal for students and
chemists who deal with inorganic and organometallic reagents.
This book provides an up-to-date survey of modern industrial inorganic chemistry in a clear
and concise manner. Production processes are described in close detail, aspects such as the
disposition of raw materials and energy consumption, the economic significance of the product
and technical applications, as well as ecological problems, being discussed. From reviews of
the previous edition: '... Overall this is an extremely useful, authoritative reference book dealing
with a topic in which it is often difficult to obtain up-to-date information. ...' Chemistry and
Industry 'One of few texts available that concisely describes the current state of industrial
inorganic chemistry. ...' The New York Public Library '... and as for modern uses of inorganic
chemistry, I'd recommend this book as a welcome addition to any professional library...'
Chemtech 'This book fills an important niche in its sector. Industrial scientists and engineers,
academics, and students can be recommended to turn to it with reasonable confidence that the
most important areas are described. ...' Endeavour '... it fills a currently existing gap in the
market.' Journal of Chemical Technology and Biotechnology
Techniques of solid state nuclear magnetic resonance (NMR) spectroscopy are constantly
being extended to a more diverse range of materials, pressing into service an ever-expanding
range of nuclides including some previously considered too intractable to provide usable
results. At the same time, new developments in both hardware and software are being
introduced and refined. This book covers the most important of these new developments. With
sections addressed to non-specialist researchers (providing accessible answers to the most
common questions about the theory and practice of NMR asked by novices) as well as a more
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specialised and up-to-date treatment of the most important areas of inorganic materials
research to which NMR has application, this book should be useful to NMR users whatever
their level of expertise and whatever inorganic materials they wish to study.
This proven book introduces the basics of coordination, solid-state, and descriptive main-group
chemistry in a uniquely accessible manner, featuring a less is more approach. Consistent with
the less is more philosophy, the book does not review topics covered in general chemistry, but
rather moves directly into topics central to inorganic chemistry. Written in a conversational
prose style that is enjoyable and easy to understand, this book presents not only the basic
theories and methods of inorganic chemistry (in three self-standing sections), but also a great
deal of the history and applications of the discipline. This edition features new art, more
diversified applications, and a new icon system. And to better help readers understand how the
seemingly disparate topics of the periodical table connect, the book offers revised coverage of
the author's Network of Interconnected Ideas on new full color endpapers, as well as on a
convenient tear-out card. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
The importance of metals in biology, the environment and medicine has become increasingly
evident over the last twenty five years. The study of the multiple roles of metal ions in biological
systems, the rapidly expanding interface between inorganic chemistry and biology constitutes
the subject called Biological Inorganic Chemistry. The present text, written by a biochemist,
with a long career experience in the field (particularly iron and copper) presents an introduction
to this exciting and dynamic field. The book begins with introductory chapters, which together
constitute an overview of the concepts, both chemical and biological, which are required to
Page 10/29

Read Book Second Edition Inorganic Materials Chemistry
equip the reader for the detailed analysis which follows. Pathways of metal assimilation,
storage and transport, as well as metal homeostasis are dealt with next. Thereafter, individual
chapters discuss the roles of sodium and potassium, magnesium, calcium, zinc, iron, copper,
nickel and cobalt, manganese, and finally molybdenum, vanadium, tungsten and chromium.
The final three chapters provide a tantalising view of the roles of metals in brain function,
biomineralization and a brief illustration of their importance in both medicine and the
environment. Relaxed and agreeable writing style. The reader will not only fiind the book easy
to read, the fascinating anecdotes and footnotes will give him pegs to hang important ideas on.
Written by a biochemist. Will enable the reader to more readily grasp the biological and clinical
relevance of the subject. Many colour illustrations. Enables easier visualization of molecular
mechanisms Written by a single author. Ensures homgeneity of style and effective cross
referencing between chapters
Modern Inorganic Synthetic Chemistry, Second Edition captures, in five distinct sections, the
latest advancements in inorganic synthetic chemistry, providing materials chemists, chemical
engineers, and materials scientists with a valuable reference source to help them advance
their research efforts and achieve breakthroughs. Section one includes six chapters centering
on synthetic chemistry under specific conditions, such as high-temperature, low-temperature
and cryogenic, hydrothermal and solvothermal, high-pressure, photochemical and fusion
conditions. Section two focuses on the synthesis and related chemistry problems of highly
distinct categories of inorganic compounds, including superheavy elements, coordination
compounds and coordination polymers, cluster compounds, organometallic compounds,
inorganic polymers, and nonstoichiometric compounds. Section three elaborates on the
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synthetic chemistry of five important classes of inorganic functional materials, namely, ordered
porous materials, carbon materials, advanced ceramic materials, host-guest materials, and
hierarchically structured materials. Section four consists of four chapters where the synthesis
of functional inorganic aggregates is discussed, giving special attention to the growth of single
crystals, assembly of nanomaterials, and preparation of amorphous materials and membranes.
The new edition’s biggest highlight is Section five where the frontier in inorganic synthetic
chemistry is reviewed by focusing on biomimetic synthesis and rationally designed synthesis.
Focuses on the chemistry of inorganic synthesis, assembly, and organization of wide-ranging
inorganic systems Covers all major methodologies of inorganic synthesis Provides state-of-theart synthetic methods Includes real examples in the organization of complex inorganic
functional materials Contains more than 4000 references that are all highly reflective of the
latest advancement in inorganic synthetic chemistry Presents a comprehensive coverage of
the key issues involved in modern inorganic synthetic chemistry as written by experts in the
field
Inorganic materials chemistry is a central theme in chemistry teaching and research, but it is
poorly covered in the main inorganic textbooks. This primer fills the gap in the literature, and
provides a comprehensive, inexpensive introduction that covers all the salient points required
in an undergraduate course on solid materials. It also addresses the major experimental
technique used in this area, powder X-ray diffraction. Topics covered include transition metal
oxides, non-stoichiometry, zeolites, the chemistry of layer compounds, high temperature
superconductors, and fullerides, and presents the synthesis of these compound types.
The updated second edition of the popular Inorganic Materials Chemistry Desk Reference
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remains a valuable resource in the preparation of solid-state inorganic materials by chemical
processing techniques. It also expands upon new chemical precursors available to materials
scientists, the applications of those materials, and existing or emerging topics where materials
chemistry plays an important role, such as in microelectronics, surface science, and
nanotechnology. This edition places additional emphasis on additives, characterization
techniques and structure-property relationships, and materials classifications based on type
and applications, including electronics, biomaterials, thin films, and coatings. Other new topics
include combinatorial chemistry, nanostructures and technology, surface materials chemistry,
biomimetic processing, and novel forms of carbon. The authors discuss the role of materials
chemistry in micro- and nano-fabrication, self-assembly, scanning probe microscopy, and
carbon fullerenes. The new edition adds forty black and white figures, over 200 new definitions,
and 50% more new chemical precursors and their properties. With a new and improved
reference format, Inorganic Materials Chemistry Desk Reference continues to be a
constructive resource to specialists conducting research in materials chemistry.

This volume examines the current state of research in several key areas of inorganic
materials chemistry, including solid state chemistry, the analysis of inorganic thin films,
and the preparation of organic thin films through self-assembly on various surfaces.
Topics discussed in solid state chemistry include the synthesis and characterization of
new inorganic phases, the use of porous materials in the separation of optically active
organic compounds, the design of inorganic phases that can bind heavy element ions
from aqueous waste streams, and new organic-based molecular magnets. For thin films
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the book covers deposition films with using chemical vapors, ternary nitrides for
advanced diffusion barrier applications, and new methods for creating copper thin films
and silicon-germanium-carbon films. The final section, on self-assembly, presents
strategies for the modification of silicon surfaces with organic functional groups, the
synthesis of new sulfur compounds for highly ordered thin films, the preparation of
functionalized gold surfaces through formation of self-assembled monolayers, and
methods for fabricating and characterizing nanometer-scale features beginning from
self-assembled monolayers.
Practical Approaches to Biological Inorganic Chemistry, Second Edition, reviews the
use of spectroscopic and related analytical techniques to investigate the complex
structures and mechanisms of biological inorganic systems that contain metals. Each
chapter presents an overview of the technique, including relevant theory, a clear
explanation of what it is, how it works, and how the technique is actually used to
evaluate biological structures. New chapters cover Raman Spectroscopy and Molecular
Magnetochemistry, but all chapters have been updated to reflect the latest
developments in discussed techniques. Practical examples, problems and many color
figures are also included to illustrate key concepts. The book is designed for
researchers and students who want to learn both the basics and more advanced
aspects of key methods in biological inorganic chemistry. Presents new chapters on
Raman Spectroscopy and Molecular Magnetochemistry, as well as updated figures and
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content throughout Includes color images throughout to enable easier visualization of
molecular mechanisms and structures Provides worked examples and problems to help
illustrate and test the reader’s understanding of each technique Written by leading
experts who use and teach the most important techniques used today to analyze
complex biological structures
“... the book does an excellent job of putting together several different classes of
materials. Many common points emerge, and the book may facilitate the development
of hybrids in which the qualities of the “parents” are enhanced.” –Angew. Chem. Int.
Ed. 2011 With applications in optoelectronics and photonics, quantum information
processing, nanotechnology and data storage, molecular materials enrich our daily lives
in countless ways. These materials have properties that depend on their exact
structure, the degree of order in the way the molecules are aligned and their crystalline
nature. Small, delicate changes in molecular structure can totally alter the properties of
the material in bulk. There has been increasing emphasis on functional metal
complexes that demonstrate a wide range of physical phenomena. Molecular Materials
represents the diversity of the area, encapsulating magnetic, optical and electrical
properties, with chapters on: Metal-Based Quadratic Nonlinear Optical Materials
Physical Properties of Metallomesogens Molecular Magnetic Materials Molecular
Inorganic Conductors and Superconductors Molecular Nanomagnets Structured to
include a clear introduction, a discussion of the basic concepts and up-to-date coverage
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of key aspects, each chapter provides a detailed review which conveys the excitement
of work in that field. Additional volumes in the Inorganic Materials Series: LowDimensional Solids | Molecular Materials | Porous Materials | Energy Materials
This book covers the synthesis, reactions, and properties of elements and inorganic
compounds for courses in descriptive inorganic chemistry. It is suitable for the onesemester (ACS-recommended) course or as a supplement in general chemistry
courses. Ideal for major and non-majors, the book incorporates rich graphs and
diagrams to enhance the content and maximize learning. Includes expanded coverage
of chemical bonding and enhanced treatment of Buckminster Fullerenes Incorporates
new industrial applications matched to key topics in the text
Comprehensive Inorganic Chemistry II reviews and examines topics of relevance to
today's inorganic chemists. Covering more interdisciplinary and high impact areas,
Comprehensive Inorganic Chemistry II includes biological inorganic chemistry, solid
state chemistry, materials chemistry, and nanoscience. The work is designed to follow
on, with a different viewpoint and format, from our 1973 work, Comprehensive Inorganic
Chemistry, edited by Bailar, Emeléus, Nyholm, and Trotman-Dickenson, which has
received over 2,000 citations. The new work will also complement other recent Elsevier
works in this area, Comprehensive Coordination Chemistry and Comprehensive
Organometallic Chemistry, to form a trio of works covering the whole of modern
inorganic chemistry. Chapters are designed to provide a valuable, long-standing
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scientific resource for both advanced students new to an area and researchers who
need further background or answers to a particular problem on the elements, their
compounds, or applications. Chapters are written by teams of leading experts, under
the guidance of the Volume Editors and the Editors-in-Chief. The articles are written at
a level that allows undergraduate students to understand the material, while providing
active researchers with a ready reference resource for information in the field. The
chapters will not provide basic data on the elements, which is available from many
sources (and the original work), but instead concentrate on applications of the elements
and their compounds. Provides a comprehensive review which serves to put many
advances in perspective and allows the reader to make connections to related fields,
such as: biological inorganic chemistry, materials chemistry, solid state chemistry and
nanoscience. Inorganic chemistry is rapidly developing, which brings about the need for
a reference resource such as this that summarise recent developments and
simultaneously provide background information. Forms the new definitive source for
researchers interested in elements and their applications; completely replacing the
highly cited first edition, which published in 1973.
As the author states in his Preface, this book is written at a time when scientific and lay
communities recognize that knowledge of environmental chemistry is fundamental in
understanding and predicting the fate of pollutants in soils and waters, and in making
sound decisions about remediation of contaminated soils. Environmental Soil Chemistry
Page 17/29

Read Book Second Edition Inorganic Materials Chemistry
presents the fundamental concepts of soil science and applies them to environmentally
significant reactions in soil. Clearly and concisely written for undergraduate and
beginning graduate students of soil science, the book is likewise accessible to all
students and professionals of environmental engineering and science. Chapters cover
background information useful to students new to the discipline, including the chemistry
of inorganic and organic soil components, soilacidity and salinity, and ion exchange and
redox phenomena. However, discussion also extends to sorption/desorption, oxidationreduction of metals and organic chemicals, rates of pollutant reactions as well as
technologies for remediating contaminated soils. Supplementary reading lists, sample
problems, and extensive tables and figures make this textbook accessible to readers.
Key Features * Provides students with both sound contemporary training in the basics
of soil chemistry and applications to real-world environmental concerns * Timely and
comprehensive discussion of important concepts including: * Sorption/desorption *
Oxidation-reduction of metals and organics * Effects of acidic deposition and salinity on
contaminant reactions * Boxed sections focus on sample problems and explanations of
key terms and parameters * Extensive tables on elemental composition of soils, rocks
and sediments, pesticide classes, inorganic minerals, and methods of decontaminating
soils * Clearly written for all students and professionals in environmental science and
environmental engineering as well as soil science
This is one of the few books available that uses unifying theoretical concepts to present
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inorganic chemistry at the advanced undergraduate and graduate levels--most texts are
organized around the periodic table, while this one is structured after bonding models,
structure types, and reaction patterns. But the real strength of Porterfield's Second
Edition is its clear presentation of ample background description, especially in recent
areas of development such as cluster molecules, industrial catalysis, and bio-inorganic
chemistry. This information will enable students to understand most current journals,
empowering them to stay abreast of the latest advances in the field. Specific
improvements of the Second Edition include new chapters on materials-science
applications and bioinorganic chemistry, an extended discussion of transition-metal
applications (including cuprate superconductors), and extended Tanabe-Sugano
diagrams. Extended treatment of inorganic materials science--ceramics, refractories,
magnetic materials, superconductors--in the context of solid-state chemistry Extended
coverage of biological systems and their chemical and physiological consequences--02
metabolism, N2 fixation, muscle action, iron storage, cisplatin and nucleic acid
structural probes, and photosynthesis Unusual structures and species--silatranes,
metallacarboranes, alkalides and electrides, vapor-deposition species, proton and
hybrid sponges, massive transition-metal clusters, and agostic ligands Thorough
examination of industrial processes using organometallic catalysts and their
mechanisms Entropy-driven reactions Complete discussion of inorganic photochemistry
Sol-Gel processing methods, first used historically for decorative and constructional
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materials, were extensively developed in the last century for applications such as
glasses, ceramics, catalysts, coatings, composites and fibres. Today they are reaching
their full potential, enabling the preparation of new generations of advanced materials
not easily accessible by other methods yet using mild, low-energy conditions. The topic
is therefore increasingly included in advanced undergraduate, MSc and PhD
programmes in the areas of chemistry, physics and materials science. This concise
introductory text, written at the advanced undergraduate/first-year postgraduate level, is
also suitable as an introduction to the development, mechanisms, chemistry,
characterisation methods and applications of the technique. It provides readers with an
extensive yet concise grounding in the theory of each area of the subject and details
the real and potential applications and the future prospects of sol-gel chemistry.
Given the recent expansion in materials chemistry, this book addresses several of the vigorous
areas of research in this field, where inorganic materials are central to the research. Each
chapter provides an introduction to the subject under discussion and then develops the field to
provide a sensible overview, with certain topics being expanded. Written by an international
group of researchers the nine chapters cover such important areas as inorganic
superconductors, magnetic materials, biogenic inorganic materials, polymeric co-ordination
compounds, liquid crystals and precursors for electronic materials.
Polymer chemistry and technology form one of the major areas of molecular and materials
science. This field impinges on nearly every aspect of modern life, from electronics technology,
to medicine, to the wide range of fibers, films, elastomers, and structural materials on which
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everyone depends. Although most of these polymers are organic materials, attention is being
focused increasingly toward polymers that contain inorganic elements as well as organic
components. The goal of Inorganic Polymers is to provide a broad overview of inorganic
polymers in a way that will be useful to both the uninitiated and those already working in this
field. There are numerous reasons for being interested in inorganic polymers. One is the
simple need to know how structure affects the properties of a polymer, particularly outside the
well-plowed area of organic materials. Another is the bridge that inorganic polymers provide
between polymer science and ceramics. More and more chemistry is being used in the
preparation of ceramics of carefully controlled structure, and inorganic polymers are
increasingly important precursor materials in such approaches. This new edition begins with a
brief introductory chapter. That is followed with a discussion of the characteristics and
characterization of polymers, with examples taken from the field. Other chapters in the book
detail the synthesis, reaction chemistry, molecular structure, and uses of polyphosphazenes,
polysiloxanes, and polysilanes. The coverage in the second edition has been updated and
expanded significantly to cover advances and interesting trends since the first edition
appeared. Three new chapters have been added, focusing on ferrocene-based polymers, other
phosphorous-containing polymers, and boron-containing polymers; inorganic-organic hybrid
composites; and preceramic inorganic polymers.
In recent years, interest in the preparation and characterization of nanostructured materials
has grown due to their distinctive properties and potential technological applications.
Nanoscale materials represent a new realm of matter and offer widespread possibilities for
contributions to science and technology. Nanoscale Materials in Chemistry explores the vast
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potential of nanomaterials and serves as essential reading for the entire science community.
The extensive coverage of Nanoscale Materials in Chemistry presents a thorough introduction
to the field of nanostructured materials, including chemical synthesis methods, bonding
theories, and applications. Because nanomaterials are finding more applications in the real
world, this text contains up-to-date treatment of such topics as: Metals, semiconductor
nanocrystals, and ceramics Double layers, optical properties, and the electrochemistry of metal
nanoparticles Chemical and catalytic aspects of nanocrystals Specific heats and melting points
of nanocrystalline materials Authored by world-renowned experts in the field of
nanotechnology, Nanoscale Materials in Chemistry is suitable as a primary text for graduate
courses and is a reliable resource for scientists.
Increased to include over 25,000 organic and inorganic compounds, The Yaws Handbook of
Vapor Pressure: Antoine Coefficients, 2nd Edition delivers the most comprehensive and
practical database source for today's petrochemical. Understanding antoine coefficients for
vapor pressure leads to numerous critical engineering applications such as pure components
in storage vessels, pressure relief valve design, flammability limits at the refinery, as well as
environmental emissions from exposed liquids, making data to efficiently calculate these daily
challenges a fundamental need. Written by the world’s leading authority on chemical and
petrochemical data, The Yaws Handbook of Vapor Pressure simplifies the guesswork for the
engineer and reinforces the credibility of the engineer’s calculations with a single trust-worthy
source. This data book is a must-have for the engineer’s library bookshelf. Increase
compound coverage from 8,200 to over 25,000 organic and inorganic compounds, including
sulfur and hydrocarbons Solve process design questions quickly from a single reliable data
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source Locate answers easily for multiple petrochemical related questions such as bubble
point, dew point temperatures, and vapor-liquid equilibrium
A comprehensive reference on nanoscale materials chemistry—now revised and updated. This
extensive text provides twenty-two revised chapters on the preparations, applications, and
characterization as well as the environmental and toxicological aspects of nanoscale materials,
with an emphasis on the chemistry component. This Second Edition contains core topics
including: New synthetic methods for nanomaterials Nanostructured solids Organized two- and
three-dimensional nanocrystals Nanotubes, ribbons, and sheets Nanocatalysts, sorbents, and
energy applications Unique physical properties of nanomaterials Photochemistry of
nanomaterials Biological and environmental aspects of nanomaterials With input from top
experts in the field, such as Bruce Dunn, Vicki Grassian, Warren Ford, and Chris Sorensen,
among others, Nanoscale Materials in Chemistry presents a balanced survey of different topics
in basic nanoparticle science, and includes helpful end-of-chapter questions and answers.
Significantly expanded, the Second Edition remains a key text for understanding the
fundamentals of nanoscale materials chemistry and a reliable resource for scientists and
researchers.
This textbook introduces the reader to the elementary chemistry on which materials science
depends by discussing the different classes of materials and their applications. It shows the
reader how different types of materials are produced, why they possess specific properties,
and how they are used in technology. Each chapter contains study questions to enable
discussions and consolidation of the acquired knowledge. The new edition of this textbook is
completely revised and updated to reflect the significant expansion of the field of materials
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chemistry over the last years, covering now also topics such as graphene, nanotubes, light
emitting diodes, extreme photolithography, biomedical materials, and metal organic
frameworks. From the reviews of the first edition: "This book is not only informative and
comprehensive for a novice reader, but also a valuable resource for a scientist and/or an
industrialist for new and novel challenges." (Materials and Manufacturing Process, June 2009)
"Allcock provides a clear path by first describing basic chemical principles, then distinguishing
between the various major materials groups, and finally enriching the student by offering a
variety of special examples." (CHOICE, April 2009) "Proceeding logically from the basics to
materials in advanced technology, it covers the fundamentals of materials chemistry, including
principles of materials synthesis and materials characterization methods." (Internationale
Fachzeitschrift Metall, January 2009)
Thermal Degradation of Polymeric Materials, Second Edition, offers a wealth of information for
polymer researchers and processors requiring an understanding of the implications of thermal
degradation on materials and product performance. Understanding the thermal degradation of
polymers is of paramount importance for developing successful approaches to polymer
processing and higher-temperature applications. Controlling degradation requires
understanding of many different phenomena, including chemical mechanisms, the influence of
polymer morphology, the complexities of oxidation chemistry, and the effects of stabilizers,
fillers and other additives. The book begins by presenting thermal degradation mechanisms
and kinetics, as well as describing the use of various techniques, such as thermogravimetry in
combination with mass spectroscopy and infrared spectrometry, to investigate thermal
decomposition routes. These methods have proved useful for defining suitable processing
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conditions for polymers, and for establishing service guidelines for their application. This is
followed by in-depth sections covering polymers and copolymers by category, including
polyolefins, styrene polymers, polyvinyl chloride, polyamides, polyurethanes, polyesters,
polyacrylates, natural polymers, inorganic polymers, high temperature-resistant and conducting
polymers, blends, organic-inorganic hybrid materials, nanocomposites, and biocomposites.
Finally, other key considerations such as recycling of polymers by thermal degradation,
thermal degradation during processing, and modelling, are discussed in detail. This Second
Edition has been thoroughly updated and expanded, to include new in-depth sections on
conducting polymers, organic-inorganic hybrid materials, polymer nanocomposites, and
biocomposites, as well as the latest advances, such as recent developments in thermal
analysis techniques used for polymer degradation tests. This is an essential resource for
researchers and advanced students in polymer science, materials chemistry, chemical
engineering, plastics engineering, and materials engineering, as well as engineers, R&D
professionals, and scientists working with polymeric materials for advanced applications,
including in construction, automobiles, aerospace, biotechnology, pharmaceutics, packaging,
and electronics. Explains mechanisms of polymer degradation making it possible to
understand and to predict material behavior at elevated temperatures Offers systematic
coverage of each polymer group, supported by data, detailed explanations and critical analysis
Investigates thermal decomposition routes of new materials, such as organic-inorganic hybrid
materials and polymer nanocomposites
In an age of global industrialisation and population growth, the area of energy is one that is
very much in the public consciousness. Fundamental scientific research is recognised as being
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crucial to delivering solutions to these issues, particularly to yield novel means of providing
efficient, ideally recyclable, ways of converting, transporting and delivering energy. This
volume considers a selection of the state-of-the-art materials that are being designed to meet
some of the energy challenges we face today. Topics are carefully chosen that show how the
skill of the synthetic chemist can be applied to allow the targeted preparation of inorganic
materials with properties optimised for a specific application. Four chapters explore the key
areas of: Polymer Electrolytes Advanced Inorganic Materials for Solid Oxide Fuel Cells Solar
Energy Materials Hydrogen Adsorption on Metal Organic Framework Materials for Storage
Applications Energy Materials provides both a summary of the current status of research, and
an eye to how future research may develop materials properties further. Additional volumes in
the Inorganic Materials Series: Molecular Materials Functional Oxides Porous Materials LowDimensional Solids
Learn the fundamentals of materials design with this all-inclusive approach to the basics in the
field Study of materials science is an important aspect of curricula at universities worldwide.
This text is designed to serve students at a fundamental level, positioning materials design as
an essential aspect of the study of electronics, medicine, and energy storage. Now in its 3rd
edition, Principles of Inorganic Materials Design is an introduction to relevant topics including
inorganic materials structure/property relations and material behaviors. The new edition now
includes chapters on computational materials science, intermetallic compounds, and covalent
compounds. The text is meant to aid students in their studies by providing additional tools to
study the key concepts and understand recent developments in materials research. In addition
to the many topics covered, the textbook includes: • Accessible learning tools to help students
Page 26/29

Read Book Second Edition Inorganic Materials Chemistry
better understand key concepts • Updated content including case studies and new information
on computational materials science • Practical end-of-chapter exercises to assist students with
the learning of the material • Short biographies introducing pioneers in the field of inorganic
materials science For undergraduates just learning the material or professionals looking to
brush up on their knowledge of current materials design information, this text covers a wide
range of concepts, research, and topics to help round out their education. The foreword to the
first edition was written by the 2019 Chemistry Nobel laureate Prof. John B. Goodenough.
A unique interdisciplinary approach to inorganic materialsdesign Textbooks intended for the
training of chemists in the inorganicmaterials field often omit many relevant topics. With
itsinterdisciplinary approach, this book fills that gap by presentingconcepts from chemistry,
physics, materials science, metallurgy,and ceramics in a unified treatment targeted towards the
chemistryaudience. Semiconductors, metal alloys and intermetallics, as wellas ceramic
substances are covered. Accordingly, the book shouldalso be useful to students and working
professionals in a varietyof other disciplines. This book discusses a number of topics that are
pertinent to thedesign of new inorganic materials but are typically not covered instandard solidstate chemistry books. The authors start with anintroduction to structure at the mesoscopic
level and progress tosmaller-length scales. Next, detailed consideration is given toboth
phenomenological and atomistic-level descriptions of transportproperties, the metal-nonmetal
transition, magnetic and dielectricproperties, optical properties, and mechanical properties.
Finally,the authors present introductions to phase equilibria, synthesis,and nanomaterials.
Other features include: * Worked examples demonstrating concepts unfamiliar to thechemist *
Extensive references to related literature, leading readers tomore in-depth coverage of
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particular topics * Biographies introducing the reader to great contributors to thefield of
inorganic materials science in the twentieth century With their interdisciplinary approach, the
authors have set thegroundwork for communication and understanding among professionalsin
varied disciplines who are involved with inorganic materialsengineering. Armed with this
publication, students and researchersin inorganic and physical chemistry, physics, materials
science,and engineering will be better equipped to face today's complexdesign challenges.
This textbook is appropriate for senior-levelundergraduate and graduate course work.
This up-to-date, single-source reference on the preparation of single-phase inorganic materials
covers the most important methods and techniques in solid-state synthesis and materials
fabrication. Presenting both fundamental background and advanced methodologies, it
describes the principles of crystallography, thermodynamics, and kinetics required, addresses
crystallographic and microstructural considerations, and describes various kinds of reactions.
This is an excellent text for materials science and engineering, chemistry, and physics
students, as well as a practical, hands-on reference for working professionals.
Introduces readers to the field of inorganic materials, while emphasizing synthesis and
modification techniques Written from the chemist's point of view, this newly updated and
completely revised fourth edition of Synthesis of Inorganic Materials provides a thorough and
pedagogical introduction to the exciting and fast developing field of inorganic materials and
features all of the latest developments. New to this edition is a chapter on self-assembly and
self-organization, as well as all-new content on: demixing of glasses, non-classical
crystallization, precursor chemistry, citrate-gel and Pechini liquid mix methods, ice-templating,
and materials with hierarchical porosity. Synthesis of Inorganic Materials, 4th Edition features
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chapters covering: solid-state reactions; formation of solids from the gas phase; formation of
solids from solutions and melts; preparation and modification of inorganic polymers; selfassembly and self-organization; templated materials; and nanostructured materials. There is
also an extensive glossary to help bridge the gap between chemistry, solid state physics and
materials science. In addition, a selection of books and review articles is provided at the end of
each chapter as a starting point for more in-depth reading. -Gives the students a thorough
overview of the fundamentals and the wide variety of different inorganic materials with
applications in research as well as in industry -Every chapter is updated with new content
-Includes a completely new chapter covering self-assembly and self-organization -Written by
well-known and experienced authors who follow an intuitive and pedagogical approach
Synthesis of Inorganic Materials, 4th Edition is a valuable resource for advanced
undergraduate students as well as masters and graduate students of inorganic chemistry and
materials science.
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