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A long required resource to turn to for reliable, up-to-date information on the continually
evolving field of metrology. In two easily searched volumes, the Wiley Handbook of
Metrology provides a clear overview of both the fundamentals of metrology and recent
advances.
This work updates applications of all modes of x-ray spectrometry, including total
reflection and polarized beam x-ray fluorescence analysis, and synchrotron radiation
induced x-ray emission. It promotes the measurement of samples while reducing the
scattered background in the x-ray spectrum.
This Springer Handbook of Metrology and Testing presents the principles of Metrology
– the science of measurement – and the methods and techniques of Testing –
determining the characteristics of a given product – as they apply to chemical and
microstructural analysis, and to the measurement and testing of materials properties
and performance, including modelling and simulation. The principal motivation for this
Handbook stems from the increasing demands of technology for measurement results
that can be used globally. Measurements within a local laboratory or manufacturing
facility must be able to be reproduced accurately anywhere in the world. The book
integrates knowledge from basic sciences and engineering disciplines, compiled by
experts from internationally known metrology and testing institutions, and academe, as
well as from industry, and conformity-assessment and accreditation bodies. The
Commission of the European Union has expressed this as there is no science without
measurements, no quality without testing, and no global markets without standards.
Providing an accessible introduction into the use of Total-Reflection X-ray Fluorescence
(TXRF) Analysis, both from a theoretical point of view and for practical applications, this
new edition ofTotal-Reflection X-Ray Fluorescence Analysis is completely updated and
enlarged to emphasize new methods and techniques. Written to enable students and
scientists to evaluate the suitability of a TXRF method for their specific needs, the text
provides an overview to the physical fundamentals and principles of Total-Reflection Xray Fluorescence (TXRF) Analysis, explains instrumentation and setups, and describes
applications in a great variety of disciplines.
without an appreciation of what happens in between. The techniques available for the
chemical analysis of silicate rocks have undergone a revolution over the last 30 years.
However, to use an analytical technique most effectively, No longer is the analytical
balance the only instrument used it is essential to understand its analytical
characteristics, in for quantitative measurement, as it was in the days of classi particular
the excitation mechanism and the response of the cal gravimetric procedures. A wide
variety of instrumental signal detection system. In this book, these characteristics
techniques is now commonly used for silicate rock analysis, have been described within
a framework of practical ana lytical aplications, especially for the routine multi-element
including some that incorporate excitation sources and detec tion systems that have
been developed only in the last few analysis of silicate rocks. All analytical techniques
available years. These instrumental developments now permit a wide for routine silicate
rock analysis are discussed, including range of trace elements to be determined on a
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routine basis. some more specialized procedures. Sufficient detail is In parallel with
these exciting advances, users have tended included to provide practitioners of
geochemistry with a firm to become more remote from the data production process.
base from which to assess current performance, and in some This is, in part, an
inevitable result of the widespread intro cases, future developments.
The x-ray is the only invention that became a regular diagnostic tool in hospitals within
a week of its first observation by Roentgen in 1895. Even today, x-rays are a great
characterization tool at the hands of scientists working in almost every field, such as
medicine, physics, material science, space science, chemistry, archeology, and
metallurgy. With vast existing applications of x-rays, it is even more surprising that
every day people are finding new applications of x-rays or refining the existing
techniques. This book consists of selected chapters on the recent applications of x-ray
spectroscopy that are of great interest to the scientists and engineers working in the
fields of material science, physics, chemistry, astrophysics, astrochemistry,
instrumentation, and techniques of x-ray based characterization. The chapters have
been grouped into two major sections based upon the techniques and applications. The
book covers some basic principles of satellite x-rays as characterization tools for
chemical properties and the physics of detectors and x-ray spectrometer. The
techniques like EDXRF, WDXRF, EPMA, satellites, micro-beam analysis, particle
induced XRF, and matrix effects are discussed. The characterization of thin films and
ceramic materials using x-rays is also covered.
Phytotechnologies: Remediation of Environmental Contaminants highlights the use of
natural and inherent traits of plants and associated microbes to exclude, accumulate, or
metabolize a variety of contaminants, with the goal of efficiently and sustainably
decontaminating the biosphere from unwanted hazardous compounds. Contributed by
an internationa
X-ray fluorescence spectrometry has been an established, widely practiced method of
instrumental chemical analysis for about 30 years. However, although many colleges and
universities offer full-semester courses in optical spectrometric methods of instrumental
analysis and in x-ray dif fraction, very few offer full courses in x-ray spectrometric analysis.
Those courses that are given are at the graduate level. Consequently, proficiency in this
method must still be acquired by: self-instruction; on-the-job training and experience;
"workshops" held by the x-ray instrument manu facturers; the one- or two-week summer
courses offered by a few uni versities; and certain university courses in analytical and clinical
chemistry, metallurgy, mineralogy. geology, ceramics. etc. that devote a small portion of their
time to applications of x-ray spectrometry to those respective disciplines. Moreover, with all
due respect to the books on x-ray spectrometric analysis now in print, in my opinion none is
really suitable as a text or manual for beginners in the discipline. In 1968, when I undertook the
writing of the first edition of my previous book, Principles and Practice of X-Ray Spectrometric
Analysis,* my objective was to provide a student text. However, when all the material was
compiled, I decided to provide a more comprehensive book, which was also lacking at that
time. Although that book explains principles, instrumentation, and methods at the begin ner's
level, this material is distributed throughout a mass of detail and more advanced material.
This work covers principles of Raman theory, analysis, instrumentation, and measurement,
specifying up-to-the-minute benefits of Raman spectroscopy in a variety of industrial and
academic fields, and how to cultivate growth in new disciplines. It contains case studies that
illustrate current techniques in data extraction and analysis, as well as over 500 drawings and
photographs that clarify and reinforce critical text material. The authors discuss Raman spectra
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of gases; Raman spectroscopy applied to crystals, applications to gemology, in vivo Raman
spectroscopy, applications in forensic science, and collectivity of vibrational modes, among
many other topics.
Since the first edition of this book was published early in 1970, three major developments have
occurred in the field of x-ray spectrochemical analysis. First, wavelength-dispersive
spectrometry, in 1970 already securely established among instrumental analytical methods,
has matured. Highly sophisticated, miniaturized, modular, solid-state circuitry has replaced
elec tron-tube circuitry in the readout system. Computers are now widely used to program and
control fully automated spectrometers and to store, process, and compute analytical
concentrations directly and immediately from ac cumulated count data. Matrix effects have
largely yielded to mathematical treatment. The problems associated with the ultralongwavelength region have been largely surmounted. Indirect (association) methods have
extended the applicability of x-ray spectrometry to the entire periodic table and even to certain
classes of compounds. Modern commercial, computerized, auto matic, simultaneous x-ray
spectrometers can index up to 60 specimens in turn into the measurement position and for
each collect count data for up to 30 elements and read out the analytical results in 1--4 min-all
corrected for absorption-enhancement and particle-size or surface-texture effects and wholly
unattended. Sample preparation has long been the time-limiting step in x-ray spectrochemical
analysis. Second, energy-dispersive spectrometry, in 1970 only beginning to assume its place
among instrumental analytical methods, has undergone phenomenal development and
application and, some believe, may supplant wavelength spectrometry for most applications in
the foreseeable future.
This second, thoroughly revised, updated and enlarged edition provides a straightforward
introduction to spectroscopy, showing what it can do and how it does it, together with a clear,
integrated and objective account of the wealth of information that may be derived from spectra.
It also features new chapters on spectroscopy in nano-dimensions, nano-optics, and polymer
analysis. Clearly structured into sixteen sections, it covers everything from spectroscopy in
nanodimensions to medicinal applications, spanning a wide range of the electromagnetic
spectrum and the physical processes involved, from nuclear phenomena to molecular rotation
processes. In addition, data tables provide a comparison of different methods in a standardized
form, allowing readers to save valuable time in the decision process by avoiding wrong turns,
and also help in selecting the instrumentation and performing the experiments. These four
volumes are a must-have companion for daily use in every lab.
Evaluating traditional and recent analytical methods according to speed, sensitivity, and costefficiency, this reference supports specialists in the selection of effective analytical techniques
and equipment for the study of soils, soil contaminants, and environmental samples. Updated
and revised, this Third Edition illustrates the advantages, limitations, range, and challenges of
the major analytical approaches utilized in modern research laboratories. It includes new
chapters and expanded discussions of the measurement of organic pollutants in the
environment and gas fluxes between the land surface and atmosphere, and an extensive
range of environmental materials.
"Surface Characterization" provides an authoritative guide to the wide range of powerful
techniques that are used to characterize the surfaces of materials. Practical in approach, it not
only describes the major analytical techniques but emphasizes how they can be used to solve
a multitude of chemical and physical problems. A special feature of the book is that the various
techniques are grouped according to the material property under investigation. These parts are
preceded by an overview comparing the capabilities of the characterization methods available.
Extensive data tables allow the reader to assess rapidly the strengths as well as the pitfalls
inherent in each method. Chapters on chemical composition, optical and crystallographic
properties, microtopography, surface processes, tribological, electrical and magnetic properties
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of surface films are featured. In addition, chapters specializing on applications within the life
sciences on the microscopic scale and chemometrics are included. "Surface Characterization"
is addressed to both academic and industrial audiences. Scientists and engineers working on
the production and development of new materials will find it an invaluable reference source.
Physicist, chemists, chemical engineers, material scientists and engineers from every area of
materials research will benefit from the wealth of practical advice the book provides.
This is the only handbook available on X-ray data. In a concise and informative manner, the
most important data connected with the emission of characteristic X-ray lines are tabulated for
all elements up to Z = 95 (Americium). The tabulated data are characterized and, in most
cases, evaluated. Furthermore, all important processes and phenomena connected with the
production, emission and detection of characteristic X-rays are discussed.
Fast, inexpensive, and easy-to-use, near-infrared (NIR) spectroscopy can be used to analyze
small samples of virtually any composition. The Handbook of Near Infrared Analysis, Third
Edition explains how to perform accurate as well as time- and cost-effective analyses across a
growing spectrum of disciplines. Presenting nearly 50% new and revised material, this
thoroughly updated edition incorporates the latest advances in instrumentation,
computerization, calibration, and method development in NIR spectroscopy. The book
underscores current trends in sample preparation, calibration transfer, process control, data
analysis, and commercial NIR instrumentation. New chapters highlight novel applications
including the analysis of agro-forestry products, polymers, blood, and control serum. They also
cover NIR spectra, process analytical technologies (PAT), quantitative and qualitative analyses
for nutraceuticals, NIR photography uses in medicine, and counterfeit detection methods for
pharmaceuticals and currency. Offering the most complete single-source guide of its kind, the
Handbook of Near Infrared Analysis, Third Edition continues to offer practicing chemists and
spectroscopists an unparalleled combination of theoretical foundations, cutting-edge
applications, and practical experience provided firsthand by more than 60 experts in the field.
Intended for both the novice and professional, this text aims to approach problems with
currently available tools and methods in the modern analytical chemistry domain. It covers all
fields from basic theory and principles of analytical chemistry to instrumentation classification,
design and purchasing. This edition includes information on X-ray methods and analysis,
capillary electrophoresis, infrared and Raman technique comparisons, and more.
X-Ray fluorescence analysis is an established technique for non-destructive elemental
materials analysis. This book gives a user-oriented practical guidance to the application of this
method. The book gives a survey of the theoretical fundamentals, analytical instrumentation,
software for data processing, various excitation regimes including gracing incidents and
microfocus measurements, quantitative analysis, applications in routine and micro analysis,
mineralogy, biology, medicine, criminal investigations, archeology, metallurgy, abrasion,
microelectronics, environmental air and water analysis. This book is the bible of X-Ray
fluorescence analysis. It gives the basic knowledge on this technique, information on analytical
equipment and guides the reader to the various applications. It appeals to researchers,
analytically active engineers and advanced students.
Handbook of X-ray SpectrometryMethods and Techniques
Provides coverage of all aspects of X-ray spectrometry, including thorough treatments of each
X-ray emission analysis technique. The book brings together in-depth discussions of
radioisotope X-ray analysis, synchrotron radiation-induced X-ray emission, total reflection Xray fluorescence analysis and polarized beam X-ray fluorescence analysis. environmental
chemists and biochemists, applied physicists, biologists, geologists, metallurgists, and upperlevel undergraduate and graduate students in these disciplines.
This industrially relevant resource covers all established and emerging analytical methods for
the deformulation of polymeric materials, with emphasis on the non-polymeric components.
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Each technique is evaluated on its technical and industrial merits. Emphasis is on
understanding (principles and characteristics) and industrial applicability. Extensively illustrated
throughout with over 200 figures, 400 tables, and 3,000 references.
PRINCIPLES OF INSTRUMENTAL ANALYSIS is the standard for courses on the principles
and applications of modern analytical instruments. In the 7th edition, authors Skoog, Holler,
and Crouch infuse their popular text with updated techniques and several new Instrumental
Analysis in Action case studies. Updated material enhances the book's proven approach,
which places an emphasis on the fundamental principles of operation for each type of
instrument, its optimal area of application, its sensitivity, its precision, and its limitations. The
text also introduces students to elementary analog and digital electronics, computers, and the
treatment of analytical data. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.

This handbook provides a straightforward introduction to spectroscopy, showing
what it can do and how it does it, together with a clear, integrated and objective
account of the wealth of information that can be derived from spectra. The
sequence of chapters covers a wide range of the electromagnetic spectrum, and
the physical processes involved, from nuclear phenomena to molecular rotation
processes. - A day-by-day laboratory guide: its design based on practical
knowledge of spectroscopists at universities, industries and research institutes A well-structured information source containing methods and applications
sections framed by sections on general topics - Guides users to a decision about
which spectroscopic method and which instrumentation will be the most
appropriate to solve their own practical problem - Rapid access to essential
information - Correct analysis of a huge number of measured spectra data and
smart use of such information sources as databases and spectra libraries
The Handbook of Nuclear Spectrometry distills material from many disparate
sources and brings widely applicable nuclear spectrometry information into an
easily accessible form. The Handbook is divided into two parts. Part I consists of
the text which covers such fundamental topics as atomic phenomena, interaction
of radiation with matter, and beta-ray, conversion-electron, and gamma-ray
spectrometry. To complement the text, Part II is a seriesof practical computer
programs provided on an accompanying diskette. Part II is written in Microsoft
BASICA and provides the user with a way to modify programs to meet their own
specific needs. The Handbook includes formulae, tables, graphs, and extensive
references which make it an invaluable resource for post-graduate nuclear
science students, as well as nuclear physicists and chemists. Key Features *
This text includes, Examples, to give an order-of-magnitude picture of
phenomena * Graphs, for obtaining a quick approximation of a quantity *
References, to Part II (the accompanying computer program) to aid in the use of
the codes found in the text * Comments, to clarify important points * Simple rules
of thumb * References, to works containing more-detailed information on a given
subject
Micro-X-ray fluorescence offers the possibility for a position- sensitive and nondestructive analysis that can be used for the analysis of non-homogeneous
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materials and layer systems. This analytical technique has shown a dynamic
development in the last 15 years and is used for the analysis of small particles,
inclusions, of elemental distributions for a wide range of different applications
both in research and quality control. The first experiments were performed on
synchrotrons but there is a requirement for laboratory instruments which offers a
fast and immediate access for analytical results. The book discuss the main
components of a ?-XRF instrument and the different measurement modes, it
gives an overview about the various instruments types, considers the special
requirements for quantification of non-homogeneous materials and presents a
wide range of application for single point and multi-point analysis as well as for
distribution analysis in one, two and three dimensions.
The authoritative handbook to exploiting the full power and versatility of PIXE—
now and in the next century Respected for its practical accuracy and detection
range of parts per million, particle-induced X-ray emission has enjoyed a secure
place in the analytical arsenal of the nuclear physics laboratory. Yet, its
undeniable analytical potential in other areas of science has scarcely been
tapped. This unique reference, from PIXE specialists in biomedicine, atmospheric
science, earth science, and art and archaeology, features a user-based look at
PIXE's conceptual basics and methodology, with a view toward new and creative
analytical work. Touching on every facet of PIXE technology, from basic
instrumentation, specimens, the characteristics of X-ray spectroscopy,
standardization of quantitative analysis, to the accuracy of PIXE analysis and its
limits of detection, the book offers an unprecedented look at the newer uses of
PIXE in such areas as: Applications of macro- and micro-PIXE in medicine,
zoology, and botany Analysis of atmospheric aerosols Geological and extraterrestrial material Analysis of gem stones, pottery, glass, and alloys As an
exploratory tool for pigments and paintings and "paper-like" materials Complete
with a comparative look contrasting PIXE with more conventional forms of
analysis, this important reference is key to grasping the technique's practical
specifics and exploiting its full analytical potential.
This work covers important aspects of X-ray spectrometry, from basic principles
to the selection of instrument parameters and sample preparation. This edition
explicates the use of combined X-ray fluorescence and X-ray diffraction data, and
features new applications in environmental studies, forensic science,
archeometry and the analysis of metals and alloys, minerals and ore, ceramic
materials, catalysts and trace metals.;This work is intended for spectroscopists,
analytical chemists, materials scientists, experimental physicists, mineralogists,
biologists, geologists and graduate-level students in these disciplines.
X-Ray Spectrometry: Recent Technological Advances covers the latest
developments and areas of research in the methodological and instrumental
aspects of x-ray spectrometry. Includes the most advanced and high-tech
aspects of the chemical analysis techniques based on x-rays Introduces new
types of X-ray optics and X-ray detectors, covering history, principles,
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characteristics and future trends Written by internationally recognized scientists,
all of whom are eminent specialists in each of the sub-fields Sections include: XRay Sources, X-Ray Optics, X-Ray Detectors, Special Configurations, New
Computerization Methods, New Applications This valuable book will assist all
analytical chemists and other users of x-ray spectrometry to fully exploit the
capabilities of this set of powerful analytical tools and to further expand
applications in such fields as material and environmental sciences, medicine,
toxicology, forensics, archaeometry and many others.
A convenient single volume handbook featuring the most important topics in
spectroscopy This valuable handbook is based on topics presented in the CRC
Handbook of Spectroscopy, Volumes I and II, published in 1974, and Volume III,
published in 1981. The information has been condensed (by the original
contributor, when possible) so that only the most important information from the
original three volumes has been retained and updated. The topics covered
include ESCA flame photometry; atomic absorption and emission spectroscopy,
including plasma emission; infrared spectroscopy; Raman spectroscopy;
ultraviolet absorption spectroscopy; electron spin resonance, X-ray spectroscopy,
mass photoelectric absorption coefficients, appearance potential spectroscopy,
thermal neutron cross sections and resonance integrals for activation analysis,
tables of experimental values of X-ray fluorescence and Coster-Kronig yields for
the K-, L-, and M-shells. Other topics include 14 MeV neutron activation cross
sections; wavelength standards in visible, ultraviolet, and near-infrared
spectroscopy; electron affinities, wavelength-dependent and electronic system
oscillator strengths for free diatomic molecules of astrophysical importance;
electron spin resonance applicaton to the study of minerals and glasses;
experimental lifetimes, Franck-Condon factors; and vibrational and rotational
oscillator strengths. The concise format and wealth of information ensures that no
spectroscopist will want to be without the updated and revised Practical
Handbook of Spectroscopy.
With contributions from over 40 experts in the field, this reference presents
comprehensive, single-source coverage of the instrumentation, computerization,
calibration, and methods development of NIR spectroscopy. It provides novel
applications for accurate time- and cost-effective analyses of pharmaceuticals,
polymers, textiles, agricultural products, dairy products, foods, and beverages.
Emphasizing trends in sample preparation, the book covers historical development,
calibration transfer, biomedical applications, plastics, and counterfeiting; on-line, in-line,
and at-line analyses for process control, multilinear regression and principal component
analysis, and more.
Completely rewritten, revised, and updated, this Sixth Edition reflects the latest
technologies and applications in spectroscopy, mass spectrometry, and
chromatography. It illustrates practices and methods specific to each major chemical
analytical technique while showcasing innovations and trends currently impacting the
field. Many of the chapters have been individually reviewed by teaching professors and
include descriptions of the fundamental principles underlying each technique,
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demonstrations of the instrumentation, and new problem sets and suggested
experiments appropriate to the topic. About the authors... JAMES W. ROBINSON is
Professor Emeritus of Chemistry, Louisiana State University, Baton Rouge. A Fellow of
the Royal Chemical Society, he is the author of over 200 professional papers and book
chapters and several books including Atomic Absorption Spectroscopy and Atomic
Spectroscopy. He was Executive Editor of Spectroscopy Letters and the Journal of
Environmental Science and Health (both titles, Marcel Dekker, Inc.) and the Handbook
of Spectroscopy and the Practical Handbook of Spectroscopy (both titles, CRC Press).
He received the B.Sc. (1949), Ph.D. (1952), and D.Sc. (1978) degrees from the
University of Birmingham, England. EILEEN M. SKELLY FRAME recently was Clinical
Assistant Professor and Visiting Research Professor, Rensselaer Polytechnic Institute,
Troy, New York. Dr. Skelly Frame has extensive practical experience in the use of
instrumental analysis to characterize a wide variety of substances, from biological
samples and cosmetics to high temperature superconductors, polymers, metals, and
alloys. Her industrial career includes supervisory roles at GE Corporate Research and
Development, Stauffer Chemical Corporate R&D, and the Research Triangle Institute.
She is a member of the American Chemical Society, the Society for Applied
Spectroscopy, and the American Society for Testing and Materials. Dr. Skelly Frame
received the B.S. degree in chemistry from Drexel University, Philadelphia,
Pennsylvania, and the Ph.D. in analytical chemistry from Louisiana State University,
Baton Rouge. GEORGE M. FRAME II is Scientific Director, Chemical Biomonitoring
Section of the Wadsworth Laboratory, New York State Department of Health, Albany.
He has a wide range of experience in the field and has worked at the GE Corporate
R&D Center, Pfizer Central Research, the U.S. Coast Guard R&D Center, the Maine
Medical Center, and the USAF Biomedical Sciences Corps. He is an American
Chemical Society member. Dr. Frame received the B.A. degree in chemistry from
Harvard College, Cambridge, Massachusetts, and the Ph.D. degree in analytical
chemistry from Rutgers University, New Brunswick, New Jersey.
"Updates fundamentals and applications of all modes of x-ray spectrometry, including
total reflection and polarized beam x-ray fluorescence analysis, and synchrotron
radiation induced x-ray emission. Promotes the accurate measurement of samples
while reducing the scattered background in the x-ray spectrum."
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