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This book highlights recent developments in fiberglass research and technology development, including high-performance fiberglass
chemistry; in-depth glass network structure information derived from the-state-of-the-art spectroscopic measurements, molecular dynamics
simulations, and their correlations with properties; fiber surface chemistry in relation to sizing chemistry - a critical part of composite
performance; fiber process stability; fundamental understanding of the batch-to-melt conversion processes and melt flow simulations; and
environmental concerns such as energy efficiency and emission of volatile species, which are key to environmentally-friendly product
manufacturing. The book aims to guide fiberglass researchers and manufacturers towards better awareness and, perhaps, provides potential
options for global ecosystem management. More than 500 current references are included, which will enable researchers from fiber glass
industry and research institution access to the most recent progress in fiberglass science and technology. Advances scientific understanding
of fiberglass-forming processes, rising in popularity as a building material throughout the world; Describes the current advances in the
structure and formation of fiber glass, beginning with chemistry, a wide range of characterizations, and processes, through to applications;
Contains information on environmental aspects of fiberglass production, addressing energy consumption and emission.
Core level spectroscopy has become a powerful tool in the study of electronic states in solids. From fundamental aspects to the most recent
developments, Core Level Spectroscopy of Solids presents the theoretical calculations, experimental data, and underlying physics of x-ray
photoemission spectroscopy (XPS), x-ray absorption spectroscopy (XAS), x-ray magnetic circular dichroism (XMCD), and resonant x-ray
emission spectroscopy (RXES). Starting with the basic aspects of core level spectroscopy, the book explains the many-body effects in XPS
and XAS as well as several theories. After forming this foundation, the authors explore more advanced features of XPS, XAS, XMCD, and
RXES. Topics discussed include hard XPS, resonant photoemission, spin polarization, electron energy loss spectroscopy (EELS), and
resonant inelastic x-ray scattering (RIXS). The authors also use the charge transfer multiplet theory to interpret core level spectroscopy for
transition metal and rare earth metal systems. Pioneers in the theoretical and experimental developments of this field, Frank de Groot and
Akio Kotani provide an invaluable treatise on the numerous aspects of core level spectroscopy that involve solids.
The 2nd volume of 'Advances in Microelectronics: Reviews' Book Series is written by 57 contributors from academy and industry from 11
countries (Bulgaria, Hungary, Iran, Japan, Malaysia, Romania, Russia, Slovak Republic, Spain, Ukraine and USA). The book contains 13
chapters from different areas of microelectronics: MEMS, materials characterization, and various microelectronic devices. With unique
combination of information in each volume, the Book Series will be of value for scientists and engineers in industry and at universities. Each
of chapter is ending by well selected list of references with books, journals, conference proceedings and web sites. This book ensures that
readers will stay at the cutting edge of the field and get the right and effective start point and road map for the further researches and
developments.
Technology and research in the field of tissue engineering has drastically increased within the last few years to the extent that almost every
tissue and organ of the human body could potentially be regenerated. With its distinguished editors and international team of contributors,
Tissue Engineering using Ceramics and Polymers reviews the latest research and advances in this thriving area and how they can be used to
develop treatments for disease states. Part one discusses general issues such as ceramic and polymeric biomaterials, scaffolds,
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transplantation of engineered cells, surface modification and drug delivery. Later chapters review characterisation using x-ray photoelectron
spectroscopy and secondary ion mass spectrometry as well as environmental scanning electron microscopy and Raman micro-spectroscopy.
Chapters in part two analyse bone regeneration and specific types of tissue engineering and repair such as cardiac, intervertebral disc, skin,
kidney and bladder tissue. The book concludes with the coverage of themes such as nerve bioengineering and the micromechanics of
hydroxyapatite-based biomaterials and tissue scaffolds. Tissue Engineering using Ceramics and Polymers is an innovative reference for
professionals and academics involved in the field of tissue engineering. An innovative and up-to-date reference for professionals and
academics Environmental scanning electron microscopy is discussed Analyses bone regeneration and specific types of tisue engineering
With contributions by Paul F. Fewster and Christoph Genzel While X-ray diffraction investigation of powders and polycrystalline matter was at
the forefront of materials science in the 1960s and 70s, high-tech applications at the beginning of the 21st century are driven by the materials
science of thin films. Very much an interdisciplinary field, chemists, biochemists, materials scientists, physicists and engineers all have a
common interest in thin films and their manifold uses and applications. Grain size, porosity, density, preferred orientation and other properties
are important to know: whether thin films fulfill their intended function depends crucially on their structure and morphology once a chemical
composition has been chosen. Although their backgrounds differ greatly, all the involved specialists a profound understanding of how
structural properties may be determined in order to perform their respective tasks in search of new and modern materials, coatings and
functions. The author undertakes this in-depth introduction to the field of thin film X-ray characterization in a clear and precise manner.
Invention of the solid-state laser has initiated the beginning of the laser era. Performance of solid-state lasers improved amazingly during five
decades. Nowadays, solid-state lasers remain one of the most rapidly developing branches of laser science and become an increasingly
important tool for modern technology. This book represents a selection of chapters exhibiting various investigation directions in the field of
solid-state lasers and the cutting edge of related applications. The materials are contributed by leading researchers and each chapter
represents a comprehensive study reflecting advances in modern laser physics. Considered topics are intended to meet the needs of both
specialists in laser system design and those who use laser techniques in fundamental science and applied research. This book is the result of
efforts of experts from different countries. I would like to acknowledge the authors for their contribution to the book. I also wish to
acknowledge Vedran Kordic for indispensable technical assistance in the book preparation and publishing.
Handbook of X-ray Photoelectron SpectroscopyA Reference Book of Standard Spectra for Identification and Interpretation of XPS
DataHandbook of Monochromatic XPS SpectraThe Elements of Native OxidesJohn Wiley & Sons

In modern research and development, materials manufacturing crystal growth is known as a way to solve a wide range of
technological tasks in the fabrication of materials with preset properties. This book allows a reader to gain insight into selected
aspects of the field, including growth of bulk inorganic crystals, preparation of thin films, low-dimensional structures, crystallization
of proteins, and other organic compounds.
Surveying and comparing all techniques relevant for practical applications in surface and thin film analysis, this second edition of a
bestseller is a vital guide to this hot topic in nano- and surface technology. This new book has been revised and updated and is
divided into four parts - electron, ion, and photon detection, as well as scanning probe microscopy. New chapters have been
added to cover such techniques as SNOM, FIM, atom probe (AP),and sum frequency generation (SFG). Appendices with a
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summary and comparison of techniques and a list of equipment suppliers make this book a rapid reference for materials scientists,
analytical chemists, and those working in the biotechnological industry. From a Review of the First Edition (edited by Bubert and
Jenett) "... a useful resource..." (Journal of the American Chemical Society)
SPECTROSCOPY FOR MATERIALS CHARACTERIZATION Learn foundational and advanced spectroscopy techniques from
leading researchers in physics, chemistry, surface science, and nanoscience In Spectroscopy for Materials Characterization,
accomplished researcher Simonpietro Agnello delivers a practical and accessible compilation of various spectroscopy techniques
taught and used to today. The book offers a wide-ranging approach taught by leading researchers working in physics, chemistry,
surface science, and nanoscience. It is ideal for both new students and advanced researchers studying and working with
spectroscopy. Topics such as confocal and two photon spectroscopy, as well as infrared absorption and Raman and micro-Raman
spectroscopy, are discussed, as are thermally stimulated luminescence and spectroscopic studies of radiation effects on optical
materials. Each chapter includes a basic introduction to the theory necessary to understand a specific technique, details about the
characteristic instrumental features and apparatuses used, including tips for the appropriate arrangement of a typical experiment,
and a reproducible case study that shows the discussed techniques used in a real laboratory. Readers will benefit from the
inclusion of: Complete and practical case studies at the conclusion of each chapter to highlight the concepts and techniques
discussed in the material Citations of additional resources ideal for further study A thorough introduction to the basic aspects of
radiation matter interaction in the visible-ultraviolet range and the fundamentals of absorption and emission A rigorous exploration
of time resolved spectroscopy at the nanosecond and femtosecond intervals Perfect for Master and Ph.D. students and
researchers in physics, chemistry, engineering, and biology, Spectroscopy for Materials Characterization will also earn a place in
the libraries of materials science researchers and students seeking a one-stop reference to basic and advanced spectroscopy
techniques.
Handbook of Mineral Spectroscopy, Volume 1: X-ray Photoelectron Spectra presents a database of X-ray Photoelectron spectra
showing both survey (with chemical analysis) and high-resolution spectra of more than 200 rock-forming and major ore minerals.
XPS of minerals is a very powerful technique for analyzing not only the chemical composition of minerals – including, for other
techniques, difficult elements such as F and Cl, but also the local environment of atoms in a crystal structure. The book includes a
section on silicates and on non-silicates, and is further subdivided according to the normal mineral classes. Brings together and
expands upon the limited information available on the XPS of minerals into one handbook Features 2,500 full color, X-ray
Photoelectron survey and high-resolution Spectra for use by researchers in the lab and as a reference Includes the chemical
information of each mineral Written by experts with more than 50 years of combined mineral spectroscopy experience
In recent years, scientific investigations and technological developments have resulted in many new results. Direct applications of
quantum mechanical laws to system with length scales lower than 100 nm (nano) had opened a way to construction of new
equipment in the field f.e. of nano- and optoelectronics. This book fits into this trend summarizing the results related to discoveries
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and technological applications of nanolayer in different fields of material science and even life science. The chapters are organized
into three subfields: 1) Preparation and fabrications of nanolayers with different methods. 2) Description of recent achievements
related to very important III-V heterostructures. 3) Descriptions of mechanical, thermal, optoelectronic, photocatalytic, and
tribological properties of nanolayered structures. Some environmentally friendly applications are also treated in this book. The
presented book provides a description of specific and original results obtained by authors. We hope that the volume will be of
interest for a wide range of readers working in the field of material science.
The book focuses on advanced characterization methods for thin-film solar cells that have proven their relevance both for
academic and corporate photovoltaic research and development. After an introduction to thin-film photovoltaics, highly
experienced experts report on device and materials characterization methods such as electroluminescence analysis, capacitance
spectroscopy, and various microscopy methods. In the final part of the book simulation techniques are presented which are used
for ab-initio calculations of relevant semiconductors and for device simulations in 1D, 2D and 3D. Building on a proven concept,
this new edition also covers thermography, transient optoelectronic methods, and absorption and photocurrent spectroscopy.
Bringing together experts from 15 countries, this book is based on the lectures and contributions of the NATO Advanced Study
Institute on “Nanotechnological Basis for Advanced Sensors” held in Sozopol, Bulgaria, 30 May - 11 June, 2010. It gives a broad
overview on this topic, and includes articles on: techniques for preparation and characterization of sensor materials; different types
of nanoscaled materials for sensor applications, addressing both their structure (nanoparticles, nanocomposites, nanostructured
films, etc.) and chemical nature (carbon-based, oxides, glasses, etc.); and on advanced sensors that exploit nanoscience and
nanotechnology. In addition, the volume represents an interdisciplinary approach with authors coming from diverse fields such as
physics, chemistry, engineering, materials science and biology. A particular strength of the book is its combination of longer
papers, introducing the basic knowledge on a certain topic, and brief contributions highlighting special types of sensors and sensor
materials.
This book provides the first complete and up-to-date summary of the state of the art in HAXPES and motivates readers to harness its
powerful capabilities in their own research. The chapters are written by experts. They include historical work, modern instrumentation, theory
and applications. This book spans from physics to chemistry and materials science and engineering. In consideration of the rapid
development of the technique, several chapters include highlights illustrating future opportunities as well.
This book collects the articles published in the Special Issue “Polymeric Materials: Surfaces, Interfaces and Bioapplications”. It shows the
advances in polymeric materials, which have tremendous applications in agricultural films, food packaging, dental restoration, antimicrobial
systems, and tissue engineering. These polymeric materials are presented as films, coatings, particles, fibers, hydrogels, or networks. The
potential to modify and modulate their surfaces or their content by different techniques, such as click chemistry, ozonation, breath figures,
wrinkle formation, or electrospray, are also explained, taking into account the relationship between the structure and properties in the final
application. Moreover, new trends in the development of such materials are presented, using more environmental friendly and safe methods,
which, at the same time, have a high impact on our society.
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These three volumes provide comprehensive information about the instrument, the samples, and the methods used to collect the spectra.
The spectra are presented on a landscape format and cover a wide variety of elements,polymers, semiconductors, and other materials.
Offers a clear presentation of spectra with the rightamount of experimental detail. All of the experiments have been conducted under
controlled conditions on the same instrument by aworld-renowned expert.
Definitive handbook of high resolution xps spectra of over one hundred organic polymers. Provides the full spectral information--survey and
core regions (with fitted components), shake-up spectra, valence band and, in some cases, Auger spectra. All the data are parameterized
and tabulated. Complete details of sample preparation are given. Instrument performance and operating conditions are extensively
documented. Complete with introductory section and comprehensive appendices. Easy-to-use landscape format.
Practical Materials Characterization covers the most common materials analysis techniques in a single volume. It stands as a quick reference
for experienced users, as a learning tool for students, and as a guide for the understanding of typical data interpretation for anyone looking at
results from a range of analytical techniques. The book includes analytical methods covering microstructural, surface, morphological, and
optical characterization of materials with emphasis on microscopic structural, electronic, biological, and mechanical properties. Many
examples in this volume cover cutting-edge technologies such as nanomaterials and life sciences.
To anyone who is interested in surface chemical analysis of materials on the nanometer scale, this book is prepared to give appropriate
information. Based on typical application examples in materials science, a concise approach to all aspects of quantitative analysis of surfaces
and thin films with AES and XPS is provided. Starting from basic principles which are step by step developed into practically useful equations,
extensive guidance is given to graduate students as well as to experienced researchers. Key chapters are those on quantitative surface
analysis and on quantitative depth profiling, including recent developments in topics such as surface excitation parameter and backscattering
correction factor. Basic relations are derived for emission and excitation angle dependencies in the analysis of bulk material and of fractional
nano-layer structures, and for both smooth and rough surfaces. It is shown how to optimize the analytical strategy, signal-to-noise ratio,
certainty and detection limit. Worked examples for quantification of alloys and of layer structures in practical cases (e.g. contamination,
evaporation, segregation and oxidation) are used to critically review different approaches to quantification with respect to average matrix
correction factors and matrix relative sensitivity factors. State-of-the-art issues in quantitative, destructive and non-destructive depth profiling
are discussed with emphasis on sputter depth profiling and on angle resolved XPS and AES. Taking into account preferential sputtering and
electron backscattering corrections, an introduction to the mixing-roughness-information depth (MRI) model and its extensions is presented.
Volume 23 of Reviews in Mineralogy and accompanying MSA short course covers chemical reactions that take place at mineral-water
interfaces. We believe that this book describes most of the important concepts and contributions that have driven mineral-water interface
geochemistry to its present state. We begin in Chapter 1 with examples of the global importance of mineral-water interface reactions and a
brief review of the contents of the entire book. Thereafter, we have divided the book into four sections, including atomistic approaches
(Chapters 2- 3), adsorption (Chapters 4-8), precipitation and dissolution (Chapters 9-11), and oxidation-reduction reactions (Chapters 11-14).
The topic of polymer surface modification is of tremendous contemporary interest because of its critical importance in many and varied
technological applications where polymers are used. Currently there is brisk research activity in unraveling the mechanisms of surface
modification and finding ways to prolong the life of surface treatment. Also there is acute interest and need to devise new, improved and
economical means to modify polymer surfaces. This book is divided into three parts as follows: Part 1: Surface Modification Techniques; Part
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2: Interfacial Aspects and Adhesion; Part 3: General Papers. The topics covered include: various techniques for surface modification
including plasma (both vacuum and atmospheric pressure), ozone, photografting, UV photo-oxidation, laser, use of charged particles and
others for a variety of polymers; longevity of surface treatment; hydrophobic recovery; fabrication of high-density polymer nano-dots;
immobilization of organometallic catalysts on textile carrier materials; polymer membrane antifouling properties; electroless metallization of
polymers; effects of surface modification on interfacial shear strength of composites, cord/rubber adhesion, adhesion of UV-curable coatings
and attachment of hyperbranched polymers; plasma polymerization; block copolymers; application of plasma technology in decontamination
of heat-sensitive polymer surfaces. In essence this book reflects the current state-of-the-knowledge in the arena and represents the work of
many renowned scientists and technologists. It should be of interest to anyone with a desire or need to learn the latest R&D activity in this
domain and the information contained here should be very valuable in deciding the optimum surface modification technique for his/her
particular requirements.
These meetings, held every four years, bring together researchers from academia and industry and offer a forum for discussions on the
chemistry involved in the preparation of industrial heterogeneous catalysts. Contributions focus on the aspects of catalyst preparation.
Reports on physico-chemical characteristics of catalysts and catalytic performances are limited to correlations with the preparation
parameters. Contains a collection of the papers presented at the workshop
This book provides an up to date survey of the state of the art of research into the materials used in information technology, and will be
bought by researchers in universities, institutions as well as research workers in the semiconductor and IT industries.
"Spillover and Mobility of Species and Solid Surfaces" collects the papers which were presented at the Fifth International Conference
Spillover, either as oral or poster contributions, as well as the summaries of the invited lectures. This congress and its publication in the
Studies on Surface Science and Catalysis series follow the tradition of previous conferences on spillover, initiated in Lyon, 1983, and
continued in Leipzig, 1989, Kyoto 1993 and Dalian, 1997. For the fifth conference, held in S.L. el Escorial (Madrid), the organising committee
has attempted to compile representative contributions which illustrate the advances in understanding the spillover phenomenon since 1997.
Spillover is a process taking place during the interface of gas reactant molecules (mainly hydrogen and oxygen) on solid surfaces. However,
different contributions to the more general area of the chemistry at surfaces, related with the mobility and migration of species, diffusion
through membranes, fuel cell catalysts, etc., have also been included. In fact the title of the present volume summarizes this attempt to
extend the conference topics towards dynamics at surfaces. Among the 70 contributions received, the 56 accepted papers were selected on
the basis of the reports of at least two international reviewers, according to standards comparable to those applied for other specialised
journals. These papers are from 21 different countries.
Provides a concise yet comprehensive introduction to XPS and AES techniques in surface analysis This accessible second edition of the
bestselling book, An Introduction to Surface Analysis by XPS and AES, 2nd Edition explores the basic principles and applications of X-ray
Photoelectron Spectroscopy (XPS) and Auger Electron Spectroscopy (AES) techniques. It starts with an examination of the basic concepts of
electron spectroscopy and electron spectrometer design, followed by a qualitative and quantitative interpretation of the electron spectrum.
Chapters examine recent innovations in instrument design and key applications in metallurgy, biomaterials, and electronics. Practical and
concise, it includes compositional depth profiling; multi-technique analysis; and everything about samples—including their handling,
preparation, stability, and more. Topics discussed in more depth include peak fitting, energy loss background analysis, multi-technique
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analysis, and multi-technique profiling. The book finishes with chapters on applications of electron spectroscopy in materials science and the
comparison of XPS and AES with other analytical techniques. Extensively revised and updated with new material on NAPXPS, twin anode
monochromators, gas cluster ion sources, valence band spectra, hydrogen detection, and quantification Explores key spectroscopic
techniques in surface analysis Provides descriptions of latest instruments and techniques Includes a detailed glossary of key surface analysis
terms Features an extensive bibliography of key references and additional reading Uses a non-theoretical style to appeal to industrial surface
analysis sectors An Introduction to Surface Analysis by XPS and AES, 2nd Edition is an excellent introductory text for undergraduates, firstyear postgraduates, and industrial users of XPS and AES.
Published by the American Geophysical Union as part of the Geophysical Monograph Series, Volume 26. In the past few years it has become
increasingly clear that heterogeneous, or multiphase, processes play an important role in the atmosphere. Unfortunately the literature on the
subject, although now fairly extensive, is still rather dispersed. Furthermore, much of the expertise regarding heterogeneous processes lies in
fields not directly related to atmospheric science. Therefore, it seemed desirable to bring together for an exchange of ideas, information, and
methodologies the various atmospheric scientists who are actively studying heterogeneous processes as well as other researchers studying
similar processes in the context of other fields.
Addressing global environmental problems, such as global warming is essential to global sustainability. Continued research leads to
advancement in standard methods and produces new data. Carbon Dioxide Utilization for Global Sustainability: Proceedings of the 7th
ICCDU (International Conference on Carbon Dioxide Utilization) reflects the most recent research results, as well as stimulating scientific
discussions with new challenges in advancing the development of carbon dioxide utilization. Drawing on a wealth of information, this well
structured book will benefit students, researchers and consultants looking to catch up on current developments in environmental and
chemical engineering. * Provides comprehensive data on CO2 utilisation * Contains up-to-date information, including recent research trends *
Is written for students, researchers and consultants in environmental and chemical engineering

Interest in biochar among soil and environment researchers has increased dramatically over the past decade. Biochar initially
attracted attention for its potential to improve soil fertility and to uncouple the carbon cycle, by storing carbon from the atmosphere
in a form that can remain stable for hundreds to thousands of years. Later it was found that biochar had applications in
environmental and water science, mining, microbial ecology and other fields. Beneficial effects of biochar and its environmental
applications cannot be fully realised unless the chemical, physical, structural and surface properties of biochar are known.
Currently many of the analytical procedures used for biochar analysis are not well defined, which makes it difficult to choose the
right biochar for an intended use and to compare the existing data for biochars. Also, in some instances the use of inappropriate
procedures has led to erroneous or inaccurate values for biochars in the scientific literature. Biochar: A Guide to Analytical
Methods fills this gap and provides procedures and guidelines for routine and advanced characterisation of biochars. Written by
experts, each chapter provides background to a technique or procedure, a stepwise guide to analyses, and includes data for
biochars made from a range of feedstocks common to all presented methods. Discussion about the unique features, advantages
and disadvantages of a particular technique is an explicit focus of this handbook for biochar analyses. Biochar is primarily intended
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for researchers, postgraduate students and practitioners who require knowledge of biochar properties. It will also serve as an
important resource for researchers, industry and regulatory agencies dealing with biochar.
In all different areas in biomedical engineering, the ultimate objectives in research and education are to improve the quality life,
reduce the impact of disease on the everyday life of individuals, and provide an appropriate infrastructure to promote and enhance
the interaction of biomedical engineering researchers. This book is prepared in two volumes to introduce recent advances in
different areas of biomedical engineering such as biomaterials, cellular engineering, biomedical devices, nanotechnology, and
biomechanics. It is hoped that both of the volumes will bring more awareness about the biomedical engineering field and help in
completing or establishing new research areas in biomedical engineering.
Microsupercapacitors systematically guides the reader through the key materials, characterization techniques, performance factors
and potential applications and benefits to society of this emerging electrical energy storage solution. The book reviews the
technical challenges in scaling down supercapacitors, covering materials, performance, design and applications perspectives.
Sections provide a fundamental understanding of microsupercapacitors and compare them to existing energy storage
technologies. Final discussions consider the factors that impact performance, potential tactics to improve performance, barriers to
implementation, emerging solutions to those barriers, and a future outlook. This book will be of particular interest to materials
scientists and engineers working in academia, research and development. Provides a concise introduction of the fundamental
science, related technological challenges, and solutions that microsupercapacitors can offer Compares microsupercapacitors with
current technologies Reviews the applications of new strategies and the challenge of scaling down supercapacitors Covers the
most relevant applications, including energy storage, energy harvesting, sensors and biomedical devices
This book presents 18 in-depth case studies of net zero energy buildings—low-energy building that generate as much energy as
they consume over the course of a year—for a range of project types, sizes, and U.S. climate zones. Each case study describes the
owner’s goals, the design and construction process, design strategies, measurement and verification activities and results, and
project costs. With a year or more of post-occupancy performance data and other project information, as well as lessons learned
by project owners and developers, architects, engineers, energy modelers, constructors, and operators, each case study answers
the questions: What were the challenges to achieving net zero energy performance, and how were these challenges overcome?
How would stakeholders address these issues on future projects? Are the occupants satisfied with the building? Do they find it
comfortable? Is it easy to operate? How can other projects benefit from the lessons learned on each project? What would the
owners, designers, and constructors do differently knowing what they know now? A final chapter aggregates processes to engage
in and pitfalls to avoid when approaching the challenges peculiar to designing, constructing, and owning a net zero energy
building. By providing a wealth of comparable information, this book which will flatten the learning curve for designing,
constructing, and owning this emerging building type and improve the effectiveness of architectural design and construction.
This book is a printed edition of the Special Issue "Surface Chemistry and Catalysis" that was published in Catalysts
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