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Reports the latest findings in the fast-developing field of silicone analytical chemistry. Principles and general approaches to
problems are stressed, and examples are cited of some of the typical approaches to problems of current interest.
For centuries, electrochemistry has played a key role in technologically important areas such as electroplating or corrosion. In
recent decades, electrochemical methods are receiving increasing attention in important strongly growing fields of science and
technology such as nanosciences (nanoelectrochemistry) and life-sciences (organic and biological electrochemistry).
Characterization, modification and understanding of various electrochemical interfaces or electrochemical processes at the
nanoscale, has led to a huge increase of the scientific interest in electrochemical mechanisms as well as of application of
electrochemical methods in novel technologies. This book presents exciting emerging scientific and technological aspects of the
introduction of the nanodimension in electrochemical approaches are presented in 12 chapters/subchapters.
Numerous problems from diverse disciplines can be converted using mathematical modeling to an equation defined on suitable
abstract spaces usually involving the n-dimensional Euclidean space or Hilbert space or Banach Space or even more general
spaces. The solution of these equations is sought in closed form. But this is possible only in special cases. That is why
researchers and practitioners use iterative algorithms, which seem to be the only alternative.Due to the explosion of technology,
faster and faster computers become available. This development simply means that new optimized algorithms should be
developed to take advantage of these improvements. That is exactly where we come in with our book containing such algorithms
with applications in problems from numerical analysis and economics but also from other areas such as biology, chemistry,
physics, parallel computing, and engineering. The book is an outgrowth of scientific research conducted over two years. This book
can be used by senior undergraduate students, graduate students, researchers, and practitioners in the aforementioned areas in
the classroom or as reference material. Readers should know the fundamentals of numerical-functional analysis, economic theory,
and Newtonian physics. Some knowledge of computers and contemporary programming shall be very helpful to readers.
Newly developed and innovative methods are mentioned and outlined so that the book can be used as a source of information for
scientists and professionals specialised in the treatment of soils as well as for students in courses of environmental studies. The
book offers a short, compressed overview of the important features of this subject and can be used as a reference book of the
state of the art. The appendix offers the interested reader a detailed survey of materials, test methods and apparatuses as well as
a description of analytical directions and processes.
The focus of this thesis is the study of the electronic and magnetic structure of three representative members of Fe-bearing rockforming silicates, viz. orthoferrosilite (Fe2+2Si2O6), almandine (Fe2+3Al2(SiO4)3) and andradite (Ca3Fe3+2(SiO4)3). These
minerals have attracted significant attention due to their abundance in the Earth's crust and mantle, and because crystallised
silicates are main components of cosmic dust which is the most abundant raw material in the Universe. For this purpose quantum
mechanical first principles electronic structure calculations are performed by the most efficient DFT method in the local spindensity approximation for calculating spectroscopic data: the spin-polarized self consistent charge Xa method. The specific feature
and strength of these investigations consist in the theoretical characterization of these complex systems based on experimental
results. This means that, on one hand, experimental spectroscopic and crystallographic data are being used to judge the reliability
of the calculations, whereas, on the other hand, experimental data are interpreted and explained by the theoretical results. This
work comprises seven chapters. After a brief introduction (Chapter 1) Chapter 2 describes the theoretical bases, ideas,
approximations and advantages of the SCC- Xa method and basics of the art of cluster construction. Chapter 3 considers physical
bases of crystal field theory, absorption, Mossbauer spectroscopy and magnetic interactions, as well as the calculation of
spectroscopic data within the frame of the SCC-Xa method. In addition, tetragonally, trigonally and angularly distorted octahedral
sites with various degrees of the distortions are calculated and analyzed. The electronic and magnetic structures of orthoferrosilite,
almandine and andradite are described in the following chapters. In the case of orthoferrosilite the magnetic interactions between
the iron spins within the ribbons and between neighboring ribbons are characterized. Two identical interpenetrating magnetic
sublattices of circles of 10 edge-shared dodecahedra are revealed and characterized in almandine. The calculated spin structure
explains and solves the controversy in the interpretation of the Mossbauer spectra of almandine below the Neel temperature. For
andradite a model of the magnetic structure is proposed based on geometrical considerations and the calculated spin coupling
constants for the various interaction pathways. According to this model, the magnetic structure of andradite consists of two
frustrated equivalent magnetic sublattices. The spins of the Fe ions within each sublattice are coupled antiferromagnetically. The
derived spin pattern explains two sextets in the Mossbauer spectra of andradite below the Neel temperature. Finally, the main
results are summarized in Chapter 7.
Gain a clear understanding of pathophysiology and lab testing! Clinical Chemistry: Fundamentals and Laboratory Techniques
prepares you for success as a medical lab technician by simplifying complex chemistry concepts and lab essentials including
immunoassays, molecular diagnostics, and quality control. A pathophysiologic approach covers diseases that are commonly
diagnosed through chemical tests — broken down by body system and category — such as respiratory, gastrointestinal, and
cardiovascular conditions. Written by clinical chemistry educator Donna Larson and a team of expert contributors, this full-color
book is ideal for readers who may have minimal knowledge of chemistry and are learning laboratory science for the first time. Fullcolor illustrations and design simplify complex concepts and make learning easier by highlighting important material. Case studies
help you apply information to real-life scenarios. Pathophysiology and Analytes section includes information related to diseases or
conditions, such as a biochemistry review, disease mechanisms, clinical correlation, and laboratory analytes and assays. Evolve
companion website includes case studies and animations that reinforce what you’ve learned from the book. Laboratory Principles
section covers safety, quality assurance, and other fundamentals of laboratory techniques. Review questions at the end of each
chapter are tied to the learning objectives, helping you review and retain the material. Critical thinking questions and discussion
questions help you think about and apply key points and concepts. Other Aspects of Clinical Chemistry section covers therapeutic
drug monitoring, toxicology, transplantation, and emergency preparedness. Learning objectives in each chapter help you to
remember key points or to analyze and synthesize concepts in clinical chemistry. A list of key words Is provided at the beginning of
each chapter, and these are also bolded in the text. Chapter summaries consist of bulleted lists and tables highlighting the most
important points of each chapter. A glossary at the back of the book provides a quick reference to definitions of all clinical
chemistry terms.
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Principles and Applications of Quantum Chemistry offers clear and simple coverage based on the author’s extensive teaching at
advanced universities around the globe. Where needed, derivations are detailed in an easy-to-follow manner so that you will
understand the physical and mathematical aspects of quantum chemistry and molecular electronic structure. Building on this
foundation, this book then explores applications, using illustrative examples to demonstrate the use of quantum chemical tools in
research problems. Each chapter also uses innovative problems and bibliographic references to guide you, and throughout the
book chapters cover important advances in the field including: Density functional theory (DFT) and time-dependent DFT (TD-DFT),
characterization of chemical reactions, prediction of molecular geometry, molecular electrostatic potential, and quantum theory of
atoms in molecules. Simplified mathematical content and derivations for reader understanding Useful overview of advances in the
field such as Density Functional Theory (DFT) and Time-Dependent DFT (TD-DFT) Accessible level for students and researchers
interested in the use of quantum chemistry tools
This detailed handbook covers different chromatographic analysis techniques and chromatographic data for compounds found in
air, water, and soil, and sludge. The new edition outlines developments relevant to environmental analysis, especially when using
chromatographic mass spectrometric techniques. It addresses new issues, new lines of discussion, and new findings, and
develops in greater detail the aspects related to chromatographic analysis in the environment. It also includes different analytical
methodologies, addresses instrumental aspects, and outlines conclusions and perspectives for the future.
Engineering Tribology is ideal for a first course and as a reference.
It has been nearly a decade since the third edition of Engineering Properties of Foods was published, and food
structure/microstructure remains a subject of research interest. In fact, significant developments have taken place in the area of
high pressure processing (HPP), which has been approved for pasteurization of food by the Food and Drug Administration. Kinetic
data related to HPP have proven important for validation of pressure-assisted pasteurization. Due to these developments, three
new chapters have been added to the Fourth Edition: Food Microstructure Analysis Glass Transition in Foods Kinetics and
Process Design for High-Pressure Processing The text focuses on elucidating the engineering aspects of food properties and their
variations, supplemented by representative data. Chapters have been updated and revised to include recent developments. The
book presents data on physical, chemical, and biological properties, illustrating their relevance and practical importance. The
topics range from surface properties, rheological properties, and thermal properties to thermodynamic, dielectric, and gas
exchange properties. The chapters follow a consistent format for ease of use. Each chapter contains an introduction, food property
definition, measurement procedure, modeling, representative data compilation, and applications.
In recent years there has been a tremendous growth in the use of vibrational spectroscopic methods for diagnosis and screening.
These applications range from diagnosis of disease states in humans, such as cancer, to rapid identification and screening of
microorganisms. The growth in such types of studies has been possible thanks to advances in instrumentation and associated
computational and mathematical tools for data processing and analysis. This volume of Advances in Biomedical Spectroscopy
contains chapters from leading experts who discuss the latest advances in the application of Fourier transform infrared (FTIR),
Near infrared (NIR), Terahertz and Raman spectroscopy for diagnosis and screening in fields ranging from medicine, dentistry,
forensics and aquatic science. Many of the chapters provide information on sample preparation, data acquisition and data
interpretation that would be particularly valuable for new users of these techniques including established scientists and graduate
students in both academia and industry.
Shaped by Quantum Theory, Technology, and the Genomics RevolutionThe integration of photonics, electronics, biomaterials,
and nanotechnology holds great promise for the future of medicine. This topic has recently experienced an explosive growth due
to the noninvasive or minimally invasive nature and the cost-effectiveness of photonic modalities in
Shaped by Quantum Theory, Technology, and the Genomics Revolution The integration of photonics, electronics, biomaterials,
and nanotechnology holds great promise for the future of medicine. This topic has recently experienced an explosive growth due
to the noninvasive or minimally invasive nature and the cost-effectiveness of photonic modalities in medical diagnostics and
therapy. The second edition of the Biomedical Photonics Handbook presents fundamental developments as well as important
applications of biomedical photonics of interest to scientists, engineers, manufacturers, teachers, students, and clinical providers.
The second volume, Biomedical Diagnostics, focuses on biomedical diagnostic technologies and their applications from the bench
to the bedside. Represents the Collective Work of over 150 Scientists, Engineers, and Clinicians Designed to display the most
recent advances in instrumentation and methods, as well as clinical applications in important areas of biomedical photonics to a
broad audience, this three-volume handbook provides an inclusive forum that serves as an authoritative reference source for a
broad audience involved in the research, teaching, learning, and practice of medical technologies. What’s New in This Edition: A
wide variety of photonic biochemical sensing technologies have already been developed for clinical monitoring of physiological
parameters, such as blood pressure, blood chemistry, pH, temperature, and the presence of pathological organisms or
biochemical species of clinical importance. Advanced photonic detection technologies integrating the latest knowledge of
genomics, proteomics and metabolomics allow sensing of early disease state biomarkers, thus revolutionizing the medicine of the
future. Nanobiotechnology has opened new possibilities for detection of biomarkers of disease, imaging single molecules and in
situ diagnostics at the single cell level. In addition to these state-of-the art advancements, the second edition contains new topics
and chapters including: • Fiber Optic Probe Design • Laser and Optical Radiation Safety • Photothermal Detection •
Multidimensional Fluorescence Imaging • Surface Plasmon Resonance Imaging • Molecular Contrast Optical Coherence
Tomography • Multiscale Photoacoustics • Polarized Light for Medical Diagnostics • Quantitative Diffuse Reflectance Imaging •
Interferometric Light Scattering • Nonlinear Interferometric Vibrational Imaging • Multimodality Theranostics Nanoplatforms •
Nanoscintillator-Based Therapy • SERS Molecular Sentinel Nanoprobes • Plasmonic Coupling Interference Nanoprobes
Comprised of three books: Volume I: Fundamentals, Devices, and Techniques; Volume II: Biomedical Diagnostics; and Volume III:
Therapeutics and Advanced Biophotonics, this second edition contains eight sections, and provides introductory material in each
chapter. It also includes an overview of the topic, an extensive collection of spectroscopic data, and lists of references for further
reading.
Fundamentals of Tribology deals with the fundamentals of lubrication, friction and wear. It begins by introducing the readers to the
importance of tribology in everyday life and a brief history of the subject. It then describes the nature of rough surfaces and
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mechanics of contacting elastic solids and their deformation under load and friction in their relative motion. The book goes on to
discuss the importance of lubricant rheology with respect to viscosity and density. Then, the principles of hydrodynamic lubrication
are covered with derivations of the governing Reynolds and energy equations. Applications of hydrodynamic lubrication in various
forms of bearings — journal bearings, thrust bearings and externally pressurized bearings — are outlined. The important and still
evolving subject of elastohydrodynamic lubrication is treated in some detail, both at its fundamentals as well as its applications in
thin shell or overlay bearings, cam-followers and internal combustion engine pistons. The fundamentals of biotribology are also
covered, particularly its applications to endo-articular mammalian joints such as hip and knee joints and their arthroplasty. In
addition there is a treatment of the rapidly emerging knowledge of tribological phenomena in lightly-loaded vanishing conjunctions
(nanotribology) in natural systems and very small devices such as MEMS and high density data storage media. This book targets
the undergraduate and postgraduate body as well as engineering professionals in industry, where often a quick solution or
understanding of certain tribological phenomenon is sought. The book can also form an initial basis for those interested in
research into certain aspects of tribology.
This book provides an essential overview of the science of polysaccharides. It both approaches polysaccharides as a polymer
class and provides detailed descriptions of most major polysaccharides (cellulose, mannan, xylan, chitin-chitosan, cyclodextrines).
Owing to the multidisciplinary character of the European Polysaccharide Network of Excellence (EPNOE), the book describes all
main aspects of polysaccharide science and technology (biology, enzymology, physics, chemistry, materials science and
processing). Notations and concepts follow a uniform format throughout the whole work in order to create a valuable reference
book on the field of polysaccharide science. Owing to the major importance of industry in the EPNOE, concrete applications are
also described in detail.
This book provides a comprehensive introduction to all aspects of enzyme engineering, from fundamental principles through to the
state-of-the-art in research and industrial applications. It begins with a brief history, describing the milestones of advancement in
enzyme science and technology, before going on to cover the fundamentals of enzyme chemistry, the biosynthesis of enzymes
and their production. Enzyme stability and the reaction kinetics during enzymatic reactions are presented to show how enzymes
function during catalysis and the factors that affect their activity. Methods to improve enzyme performance are also presented,
such as cofactor regeneration and enzyme immobilization. The book emphasizes and elaborates on the performance and
characteristics of enzymes at the molecular level. Finally, the book presents recent advances in enzyme engineering and some
key industrial application of enzymes addressing the present needs of society. This book presents essential information not only
for undergraduate and graduate students, but also for researchers in academia and industry, providing a valuable reference for the
development of commercial applications of enzyme technology.
Chemical Engineering Design, Second Edition, deals with the application of chemical engineering principles to the design of chemical
processes and equipment. Revised throughout, this edition has been specifically developed for the U.S. market. It provides the latest US
codes and standards, including API, ASME and ISA design codes and ANSI standards. It contains new discussions of conceptual plant
design, flowsheet development, and revamp design; extended coverage of capital cost estimation, process costing, and economics; and new
chapters on equipment selection, reactor design, and solids handling processes. A rigorous pedagogy assists learning, with detailed worked
examples, end of chapter exercises, plus supporting data, and Excel spreadsheet calculations, plus over 150 Patent References for
downloading from the companion website. Extensive instructor resources, including 1170 lecture slides and a fully worked solutions manual
are available to adopting instructors. This text is designed for chemical and biochemical engineering students (senior undergraduate year,
plus appropriate for capstone design courses where taken, plus graduates) and lecturers/tutors, and professionals in industry (chemical
process, biochemical, pharmaceutical, petrochemical sectors). New to this edition: Revised organization into Part I: Process Design, and Part
II: Plant Design. The broad themes of Part I are flowsheet development, economic analysis, safety and environmental impact and
optimization. Part II contains chapters on equipment design and selection that can be used as supplements to a lecture course or as essential
references for students or practicing engineers working on design projects. New discussion of conceptual plant design, flowsheet
development and revamp design Significantly increased coverage of capital cost estimation, process costing and economics New chapters
on equipment selection, reactor design and solids handling processes New sections on fermentation, adsorption, membrane separations, ion
exchange and chromatography Increased coverage of batch processing, food, pharmaceutical and biological processes All equipment
chapters in Part II revised and updated with current information Updated throughout for latest US codes and standards, including API, ASME
and ISA design codes and ANSI standards Additional worked examples and homework problems The most complete and up to date
coverage of equipment selection 108 realistic commercial design projects from diverse industries A rigorous pedagogy assists learning, with
detailed worked examples, end of chapter exercises, plus supporting data and Excel spreadsheet calculations plus over 150 Patent
References, for downloading from the companion website Extensive instructor resources: 1170 lecture slides plus fully worked solutions
manual available to adopting instructors
Ten years have passed since this reference’s last edition – making Engineering Properties of Foods, Third Edition the must-have resource
for those interested in food properties and their variations. Defined are food properties and the necessary theoretical background for each.
Also evaluated is the usefulness of each property in the design and operation of important food processing equipment. Of particular
importance is that this latest edition offers seven new chapters – many of which introduce information on groundbreaking new properties.
These chapters, along with the inclusion of two revised chapters from previous editions, result in a text that offers nine out of sixteen chapters
of new material. This long-awaited third edition concentrates on a clear, comprehensive explanation of properties and their variations
supplemented by abundant, representative information. By providing data in such a succinct and cogent manner, this comprehensive
reference allows you to fully immerse in its depth and breadth of scope, while fully holding interest in the text.
Diagnosing and Changing Organizational Culture provides a framework, a sense-making tool, a set of systematic steps, and a methodology
for helping managers and their organizations carefully analyze and alter their fundamental culture. Authors, Cameron and Quinn focus on the
methods and mechanisms that are available to help managers and change agents transform the most fundamental elements of their
organizations. The authors also provide instruments to help individuals guide the change process at the most basic level—culture. Diagnosing
and Changing Organizational Culture offers a systematic strategy for internal or external change agents to facilitate foundational change that
in turn makes it possible to support and supplement other kinds of change initiatives.
Fundamentals and Recent Advances in Nanocomposites Based on Polymers and Nanocellulose brings together the latest research in
cellulose-based nanocomposites, covering fundamentals, processing, properties, performance, applications, and the state of the art. The
book begins by explaining the fundamentals of cellulose and cellulose-based nanocomposites, including sources, extraction, types,
classification, linkages, model structure, model compounds, and characterization techniques. The second part of the book covers the
incorporation of cellulose fillers to improve the properties or characteristics of nanocomposites, organized by composite category, including in
aerogels, thermoplastic composites, thermoset composites, bioplastic composites, carbon nanofibers, rubber composites, carbon fibers, and
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foaming materials. Throughout these chapters, there is an emphasis on the latest innovations and application potential. Finally, applications
are explored in more detail, notably focusing on the utilization of nanocellulose in biodegradable composites for biomedical applications,
along with other important industrial application areas. This book is of great interest to researchers, scientists, and advanced students
working with bio-based materials, and across polymer science, nanomaterials, composite materials, plastics engineering, chemical
engineering, materials science and engineering, as well as R&D professionals, engineers, and industrialists interested in the development of
bio-based materials for advanced applications or material commercialization. Presents the fundamentals of cellulose-based nanocomposites,
including sources, extraction, types, classification, linkages, structure, compounds, and characterization. Discusses and analyzes the most
suitable fabrication methods and processing techniques for cellulose as a reinforcement in a range of composites. Opens the door to a range
of cutting-edge applications and considers key aspects such as cost, lifecycle, and biodegradability.
This book presents a general view on thin surface coatings used for tribological applications and it is based on the current state of
understanding. The mechanisms of friction and wear in sliding and rolling contacts of coated surfaces are described. Basic information on
coating techniques, tribology and surface mechanisms is given. Based on collected experimental works information is given on the properties
of thin soft coatings, such as polymer, lamellar solid and soft metal coatings; thin hard coatings, such as nitride, carbide, oxide, boride and
diamond and diamond-like coatings; and multi-component and multi-layer coatings. The influence of interface layers and lubricants is
highlighted. The methods available for characterization of coated surfaces and for mechanical and chemical evaluation of their tribological
properties are described. Tribological evaluation methods for accelerated and field testing and the need for standardization of quality
assurance procedures are discussed. A methodology for the selection of thin coatings for tribological applications is presented and
knowledge based expert system approaches for coating selection are reviewed. For different application examples, the basic tribological
contact mechanisms are described and the possibilities for improving their tribological properties by using surface coatings are discussed.
The application examples include sliding and rolling bearings, gears, tools for cutting and forming, erosion resistant applications, magnetic
recording systems and bio-medical implants.
Includes Part 1, Number 1 & 2: Books and Pamphlets, Including Serials and Contributions to Periodicals (January - December)
Safety in the process industries is critical for those who work with chemicals and hazardous substances or processes. The field of loss
prevention is, and continues to be, of supreme importance to countless companies, municipalities and governments around the world, and
Lees’ is a detailed reference to defending against hazards. Recognized as the standard work for chemical and process engineering safety
professionals, it provides the most complete collection of information on the theory, practice, design elements, equipment, regulations and
laws covering the field of process safety. An entire library of alternative books (and cross-referencing systems) would be needed to replace or
improve upon it, but everything of importance to safety professionals, engineers and managers can be found in this all-encompassing three
volume reference instead. The process safety encyclopedia, trusted worldwide for over 30 years Now available in print and online, to aid
searchability and portability Over 3,600 print pages cover the full scope of process safety and loss prevention, compiling theory, practice,
standards, legislation, case studies and lessons learned in one resource as opposed to multiple sources
Biochemistry of Scandium and Yttrium gathers together existing knowledge about scandium and yttrium from a wide variety of disciplines.
Part 1 will present a comparative study of the physical and chemical properties of scandium and yttrium, looking at both their similarities and
their differences. (Part 2 will address the biochemical aspects of these two elements, and the various medical and environmental
applications.) While these elements are relatively rare in nature, these books will show that they have unusual physical and chemical
properties, and a disproportionate number of important applications. Improved analytical techniques have revealed that scandium and yttrium
are present throughout living matter, even though only a relatively limited number of species have been analyzed so far. This fact of course
has far-ranging implications for biological and environmental concerns. Part 1 also contains a discussion of the interactions of scandium and
yttrium with molecules of biological interest, such as organic acids, carbohydrates, proteins, nucleotides, and other biologically active
molecules. The major impacts of scandium and yttrium in science, technology, and medicine will be of interest to a wide variety of
researchers, including geochemists, inorganic and organic chemists, clinical biochemists, and those specializing in environmental protection.
Biochemistry of Scandium and Yttrium, Part 1 and Part 2 will be especially welcome because the last book published on the biochemistry of
scandium appeared over 20 years ago, and the only book mentioning the biochemistry of yttrium came out in 1990.
Based on Wiley?s renowned Encyclopedia of Polymer Science and Technology, this book provides coverage of key methods of
characterization of the physical and chemical properties of polymers, including atomic force microscopy, chromatographic methods, laser light
scattering, nuclear magnetic resonance, and thermal analysis, among others. Written by prominent scholars from around the world, this
reference presents over twenty–five self –contained articles on the most used analytical techniques currently practiced in polymer science.
Process Modelling and Model Analysis describes the use of models in process engineering. Process engineering is all about
manufacturing--of just about anything! To manage processing and manufacturing systematically, the engineer has to bring together many
different techniques and analyses of the interaction between various aspects of the process. For example, process engineers would apply
models to perform feasibility analyses of novel process designs, assess environmental impact, and detect potential hazards or accidents. To
manage complex systems and enable process design, the behavior of systems is reduced to simple mathematical forms. This book provides
a systematic approach to the mathematical development of process models and explains how to analyze those models. Additionally, there is
a comprehensive bibliography for further reading, a question and answer section, and an accompanying Web site developed by the authors
with additional data and exercises. Introduces a structured modeling methodology emphasizing the importance of the modeling goal and
including key steps such as model verification, calibration, and validation Focuses on novel and advanced modeling techniques such as
discrete, hybrid, hierarchical, and empirical modeling Illustrates the notions, tools, and techniques of process modeling with examples and
advances applications
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