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Student's Guide to Fundamentals of Chemistry, Fourth Edition provides an
introduction to the basic chemical principles. This book deals with various
approaches to chemical principles and problem solving in chemistry. Organized
into 25 chapters, this edition begins with an overview of how to define and
recognize the more common names and symbols in chemistry. This text then
discusses the historical development of the concept of atom as well as the
historical determination of atomic weights for the elements. Other chapters
consider how to calculate the molecular weight of a compound from its formula.
This book discusses as well the characteristics of a photon in terms of its particlelike properties and defines the wavelength, frequency, and speed of light. The
final chapter deals with the fundamental components of air and the classification
of materials formed in natural waters. This book is a valuable resource for
chemistry students, lecturers, and instructors.
Originally published in 1983, this book presents both the technical and political
information necessary to evaluate the emerging threat to world security posed by
recent advances in uranium enrichment technology. Uranium enrichment has
played a relatively quiet but important role in the history of efforts by a number of
nations to acquire nuclear weapons and by a number of others to prevent the
proliferation of nuclear weapons. For many years the uranium enrichment
industry was dominated by a single method, gaseous diffusion, which was
technically complex, extremely capital-intensive, and highly inefficient in its use of
energy. As long as this remained true, only the richest and most technically
advanced nations could afford to pursue the enrichment route to weapon
acquisition. But during the 1970s this situation changed dramatically. Several
new and far more accessible enrichment techniques were developed, stimulated
largely by the anticipation of a rapidly growing demand for enrichment services
by the world-wide nuclear power industry. This proliferation of new techniques,
coupled with the subsequent contraction of the commercial market for enriched
uranium, has created a situation in which uranium enrichment technology might
well become the most important contributor to further nuclear weapon
proliferation. Some of the issues addressed in this book are: A technical analysis
of the most important enrichment techniques in a form that is relevant to analysis
of proliferation risks; A detailed projection of the world demand for uranium
enrichment services; A summary and critique of present institutional nonproliferation arrangements in the world enrichment industry, and An identification
of the states most likely to pursue the enrichment route to acquisition of nuclear
weapons.
Master problem-solving using the detailed solutions in this manual, which
contains answers and solutions to all even-numbered end-of-chapter exercises.
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Solutions are divided by section for easy reference. With this guide, the author
helps you achieve a deeper, intuitive understanding of the material through
constant reinforcement and practice. An online version is also available through
OWL. Important Notice: Media content referenced within the product description
or the product text may not be available in the ebook version.
Table of contents: 1. Matter. 2. Measurements and moles. 3. Chemical reactions.
4. Chemistry's accounting: reaction stoichiometry. 5. The properties of gases. 6.
Thermochemistry: the fire within. 7. Atomic structure and the periodic table. 8.
Chemical bonds. 9. Molecular structure. 10. Liquids and solids. 11. Carbonbased materials. 12. The properties of solutions. 13. The rates of reactions. 14.
Chemical equilibrium. 15. Acids and bases. 16. Aqueous equilibria. 17. The
direction of chemical change. 18. Electrochemistry. 19. The elements: the first
four main groups. 20. The elements: the last four main groups. 21. The d block:
metals in transition. 22. Nuclear chemistry. Appendices. Glossary. Answers.
Illustration credits. Index.
From Newton to Einstein is a book devoted to classical mechanics. "Classical"
here includes the theory of special relativity as well because, as argued in the
book, it is essentially Newtonian mechanics extended to very high speeds. This
information is expanded from the author's popular Q&A website, a site aimed
primarily at general readers who are curious about how physics explains the
workings of the world. Hence, the answers emphasize concepts over formalism,
and the mathematics is kept to a minimum. Students new to physics will find
discussion and quantitative calculations for areas often neglected in introductory
courses (e.g. air drag and non-inertial frames). The author gives us a more
intuitive approach to special relativity than normally taught in introductory
courses. One chapter discusses general relativity in a completely nonmathematical way emphasizing the equivalence principle and the generalized
principle of relativity; the examples in this chapter can offer a new slant on
applications of classical mechanics. Another chapter is devoted to the physics of
computer games, sci-fi, superheros, and super weapons for those interested in
the intersection of popular culture and science. Professional scientists will find
topics that they may find amusing and, in some cases, everyday applications that
they had not thought of. Brief tutorials are given for essential concepts (e.g.
Newton's laws) and appendices give technical details for the interested reader.
A Textbook of Physical Chemistry: Second Edition provides both a traditional and
theoretical approach in the study of physical chemistry. The book covers subjects
usually covered in chemistry textbooks such as ideal and non-ideal gases, the
kinetic molecular theory of gases and the distribution laws, and the additive
physical properties of matter. Also covered are the three laws of
thermodynamics, thermochemistry, chemical equilibrium, liquids and their simple
phase equilibria, the solutions of nonelectrolytes, and heterogenous equilibrium.
The text is recommended for college-level chemistry students, especially those
who are in need of a textbook for the subject.
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Modern Nuclear Chemistry provides up-to-date coverage of the latest research
as well as examinations of the theoretical and practical aspects of nuclear and
radiochemistry. Includes worked examples and solved problems. Provides
comprehensive information as a practical reference. Presents fundamental
physical principles, in brief, of nuclear and radiochemistry.
The author is ready to assert that practically none of the readers of this book will
ever happen to deal with large doses of radiation. But the author, without a
shadow of a doubt, claims that any readers of this book, regardless of gender,
age, financial situation, type of professional activity, and habits, are actually
exposed to low doses of radiation throughout their life. This book is devoted to
the effect of small doses on the body. To understand the basic effects of radiation
on humans, the book contains the necessary information from an atomic,
molecular and nuclear physics, as well as from biochemistry and biology. Special
attention is paid to the issues that are either not considered or discussed very
briefly in existing literature. Examples include the ionization of inner atomic shells
that play an essential role in radiological processes, and the questions of
transformation of the energy of ionizing radiation in matter. The benefits of
ionizing radiation to mankind is reflected in a wide range of radiation technologies
used in science, industry, agriculture, culture, art, forensics, and, what is the most
important application, medicine. Radiation: Fundamentals, Applications, Risks
and Safety provides information on the use of radiation in modern life, its
usefulness and indispensability. Experiments on the effects of small doses on
bacteria, fungi, algae, insects, plants and animals are described. Human medical
experiments are inhuman and ethically flawed. However, during the familiarity of
mankind with ionizing radiation, a large number of population groups were
subject to accumulation, exposed to radiation at doses of small but exceeding the
natural background radiation. This book analyzes existing, real-life radiation
results from survivors of Hiroshima and Nagasaki, Chernobyl and Fukushima,
and examines studies of radiation effect on patients, radiologists, crews of longdistant flights and astronauts, on miners of uranium copies, on workers of nuclear
industry and on militaries, exposed to ionizing radiation on a professional basis,
and on the population of the various countries receiving environmental exposure.
The author hopes that this book can mitigate the impact of radiation phobia,
which prevails in the public consciousness over the last half century. Explores the
science of radiation and the effects of radiation technologies and biological
processes Analyzes the elementary processes of ionization and excitation
Summarizes information about inner shells ionization and its impact on matter
and biological structures Discusses quantum concepts in biology and clarifies the
importance of epigenetics in radiological processes Includes case studies
focusing on humans irradiated by low doses of radiation and its effects
The idea that a long-lived form of spin order, namely singlet order, can be prepared
from nuclear spin magnetisation first emerged in 2004. The unusual properties of
singlet order–its long lifetime and the fact that it is NMR silent but interconvertible into
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other forms of NMR active order—make it a ‘smart tag’ that can be used to store
information for a long time or through distant space points. It is not unexpected then,
that since its first appearance, this idea has caught the attention of research groups
interested in exploiting this form of order in different fields of research spanning from
biology to materials science and from hyperpolarisation to quantum computing. This
first book on the subject gives a thorough description of the various aspects that affect
the development of the topic and details the interdisciplinary applications. The book
starts with a section dedicated to the basic theories of long-lived spin order and then
proceeds with a description of the state-of-the-art experimental techniques developed
to manipulate singlet order. It then concludes by covering the generalization of the
concept of singlet order by introducing and discussing other forms of long-lived spin
order.
This volume is an outcome or a SERC School on the nuclear physics on the theme
?Nuclear Structure?. The topics covered are nuclear many-body theory and effective
interaction, collective model and microscopic aspects of nuclear structure with
emphasis on details of technique and methodology by a group of working nuclear
physicists who have adequate expertise through decades of experience and are
generally well known in their respective fieldsThis book will be quite useful to the
beginners as well as to the specialists in the field of nuclear structure physics.
Radiochemistry or Nuclear Chemistry is the study of radiation from an atomic or
molecular perspective, including elemental transformation and reaction effects, as well
as physical, health and medical properties. This revised edition of one of the earliest
and best known books on the subject has been updated to bring into teaching the latest
developments in research and the current hot topics in the field. In order to further
enhance the functionality of this text, the authors have added numerous teaching aids
that include an interactive website that features testing, examples in MathCAD with
variable quantities and options, hotlinks to relevant text sections from the book, and
online self-grading texts. As in the previous edition, readers can closely follow the
structure of the chapters from the broad introduction through the more in depth
descriptions of radiochemistry then nuclear radiation chemistry and finally the guide to
nuclear energy (including energy production, fuel cycle, and waste management). New
edition of a well-known, respected text in the specialized field of nuclear/radiochemistry
Includes an interactive website with testing and evaluation modules based on exercises
in the book Suitable for both radiochemistry and nuclear chemistry courses
High-performance alloys that can withstand operation in hazardous nuclear
environments are critical to presentday in-service reactor support and maintenance and
are foundational for reactor concepts of the future. With commercial nuclear energy
vendors and operators facing the retirement of staff during the coming decades, much
of the scholarly knowledge of nuclear materials pursuant to appropriate, impactful, and
safe usage is at risk. Led by the multi-award winning editorial team of G. Robert Odette
(UCSB) and Steven J. Zinkle (UTK/ORNL) and with contributions from leaders of each
alloy discipline, Structural Alloys for Nuclear Energy Applications aids the next
generation of researchers and industry staff developing and maintaining steels, nickelbase alloys, zirconium alloys, and other structural alloys in nuclear energy applications.
This authoritative reference is a critical acquisition for institutions and individuals
seeking state-of-the-art knowledge aided by the editors’ unique personal insight from
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decades of frontline research, engineering and management. Focuses on in-service
irradiation, thermal, mechanical, and chemical performance capabilities. Covers the use
of steels and other structural alloys in current fission technology, leading edge
Generation-IV fission reactors, and future fusion power reactors. Provides a critical and
comprehensive review of the state-of-the-art experimental knowledge base of reactor
materials, for applications ranging from engineering safety and lifetime assessments to
supporting the development of advanced computational models.
Radiopharmaceuticals in Nuclear Pharmacy and Nuclear Medicine is a comprehensive
reference for nuclear pharmacists, nuclear medicine physicians, and nuclear medicine
technologists that also can be used as a textbook in these disciplines. It is
recommended for specialty board examination in nuclear medicine and nuclear
pharmacy. The book contains essential information required by state and federal
radiation licensing organizations for specialty practitioners preparing to become
authorized nuclear pharmacists or authorized nuclear medicine physicians. Key
Features: * New edition. * All chapters reorganized and expanded with updated
information plus 4 new chapters. * More than 500 figures and 200 tables. * Color
images throughout the text.
Drawing on the authors’ extensive experience in the processing and disposal of waste,
An Introduction to Nuclear Waste Immobilisation, Second Edition examines the gamut
of nuclear waste issues from the natural level of radionuclides in the environment to
geological disposal of waste-forms and their long-term behavior. It covers all-important
aspects of processing and immobilization, including nuclear decay, regulations, new
technologies and methods. Significant focus is given to the analysis of the various
matrices used, especially cement and glass, with further discussion of other matrices
such as bitumen. The final chapter concentrates on the performance assessment of
immobilizing materials and safety of disposal, providing a full range of the resources
needed to understand and correctly immobilize nuclear waste. The fully revised second
edition focuses on core technologies and has an integrated approach to immobilization
and hazards Each chapter focuses on a different matrix used in nuclear waste
immobilization: cement, bitumen, glass and new materials Keeps the most important
issues surrounding nuclear waste - such as treatment schemes and technologies and
disposal - at the forefront
The third edition of this classic in the field is completely updated and revised with
approximately 30% new content so as to include the latest developments. The
handbook and ready reference comprehensively covers nuclear and radiochemistry in a
well-structured and readily accessible manner, dealing with the theory and
fundamentals in the first half, followed by chapters devoted to such specific topics as
nuclear energy and reactors, radiotracers, and radionuclides in the life sciences. The
result is a valuable resource for both newcomers as well as established scientists in the
field.
The second edition of Modern Nuclear Chemistry provides succinct coverage of basic
physical principles of nuclear and radiochemistry bringing together a detailed, rigorous
perspective on both the theoretical and practical aspects of this rapidly evolving field.
NOTE: This edition features the same content as the traditional text in a convenient, three-holepunched, loose-leaf version. Books a la Carte also offer a great value; this format costs
significantly less than a new textbook. Before purchasing, check with your instructor or review
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your course syllabus to ensure that you select the correct ISBN. Several versions of
MyLab(tm)and Mastering(tm) platforms exist for each title, including customized versions for
individual schools, and registrations are not transferable. In addition, you may need a Course
ID, provided by your instructor, to register for and use MyLab and Mastering products. For
courses in two-semester general chemistry. Accurate, data-driven authorship with expanded
interactivity leads to greater student engagement Unrivaled problem sets, notable scientific
accuracy and currency, and remarkable clarity have made Chemistry: The Central Science the
leading general chemistry text for more than a decade. Trusted, innovative, and calibrated, the
text increases conceptual understanding and leads to greater student success in general
chemistry by building on the expertise of the dynamic author team of leading researchers and
award-winning teachers. In this new edition, the author team draws on the wealth of student
data in Mastering(tm)Chemistry to identify where students struggle and strives to perfect the
clarity and effectiveness of the text, the art, and the exercises while addressing student
misconceptions and encouraging thinking about the practical, real-world use of chemistry. New
levels of student interactivity and engagement are made possible through the enhanced eText
2.0 and Mastering Chemistry, providing seamlessly integrated videos and personalized
learning throughout the course . Also available with Mastering Chemistry Mastering(tm)
Chemistry is the leading online homework, tutorial, and engagement system, designed to
improve results by engaging students with vetted content. The enhanced eText 2.0 and
Mastering Chemistry work with the book to provide seamless and tightly integrated videos and
other rich media and assessment throughout the course. Instructors can assign interactive
media before class to engage students and ensure they arrive ready to learn. Students further
master concepts through book-specific Mastering Chemistry assignments, which provide hints
and answer-specific feedback that build problem-solving skills. With Learning Catalytics(tm)
instructors can expand on key concepts and encourage student engagement during lecture
through questions answered individually or in pairs and groups. Mastering Chemistry now
provides students with the new General Chemistry Primer for remediation of chemistry and
math skills needed in the general chemistry course. If you would like to purchase both the
loose-leaf version of the text and MyLab and Mastering, search for: 0134557328 /
9780134557328 Chemistry: The Central Science, Books a la Carte Plus MasteringChemistry
with Pearson eText -- Access Card Package Package consists of: 0134294165 /
9780134294162 MasteringChemistry with Pearson eText -- ValuePack Access Card -- for
Chemistry: The Central Science 0134555635 / 9780134555638 Chemistry: The Central
Science, Books a la Carte Edition
During the last two decades, remarkable and often spectacular progress has been made in the
methodological and instrumental aspects of x–ray absorption and emission spectroscopy. This
progress includes considerable technological improvements in the design and production of
detectors especially with the development and expansion of large-scale synchrotron reactors
All this has resulted in improved analytical performance and new applications, as well as in the
perspective of a dramatic enhancement in the potential of x–ray based analysis techniques for
the near future. This comprehensive two-volume treatise features articles that explain the
phenomena and describe examples of X–ray absorption and emission applications in several
fields, including chemistry, biochemistry, catalysis, amorphous and liquid systems, synchrotron
radiation, and surface phenomena. Contributors explain the underlying theory, how to set up
X–ray absorption experiments, and how to analyze the details of the resulting spectra. X-Ray
Absorption and X-ray Emission Spectroscopy: Theory and Applications: Combines the theory,
instrumentation and applications of x-ray absorption and emission spectroscopies which offer
unique diagnostics to study almost any object in the Universe. Is the go-to reference book in
the subject for all researchers across multi-disciplines since intense beams from modern
sources have revolutionized x-ray science in recent years Is relevant to students,
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postdocurates and researchers working on x-rays and related synchrotron sources and
applications in materials, physics, medicine, environment/geology, and biomedical materials
Emphasises on contemporary applications and an intuitive problem-solving approach that
helps students discover the exciting potential of chemical science. This book incorporates fresh
applications from the three major areas of modern research: materials, environmental
chemistry, and biological science.
This expanded, revised, and updated fourth edition of Nuclear Energy maintains the tradition of
providing clear and comprehensive coverage of all aspects of the subject, with emphasis on
the explanation of trends and developments. As in earlier editions, the book is divided into
three parts that achieve a natural flow of ideas: Basic Concepts, including the fundamentals of
energy, particle interactions, fission, and fusion; Nuclear Systems, including accelerators,
isotope separators, detectors, and nuclear reactors; and Nuclear Energy and Man, covering
the many applications of radionuclides, radiation, and reactors, along with a discussion of
wastes and weapons. A minimum of mathematical background is required, but there is ample
opportunity to learn characteristic numbers through the illustrative calculations and the
exercises. An updated Solution Manual is available to the instructor. A new feature to aid the
student is a set of some 50 Computer Exercises, using a diskette of personal computer
programs in BASIC and spreadsheet, supplied by the author at a nominal cost. The book is of
principal value as an introduction to nuclear science and technology for early college students,
but can be of benefit to science teachers and lecturers, nuclear utility trainees and engineers in
other fields.
Materials in a nuclear environment are exposed to extreme conditions of radiation, temperature
and/or corrosion, and in many cases the combination of these makes the material behavior
very different from conventional materials. This is evident for the four major technological
challenges the nuclear technology domain is facing currently: (i) long-term operation of existing
Generation II nuclear power plants, (ii) the design of the next generation reactors (Generation
IV), (iii) the construction of the ITER fusion reactor in Cadarache (France), (iv) and the
intermediate and final disposal of nuclear waste. In order to address these challenges,
engineers and designers need to know the properties of a wide variety of materials under
these conditions and to understand the underlying processes affecting changes in their
behavior, in order to assess their performance and to determine the limits of operation.
Comprehensive Nuclear Materials 2e provides broad ranging, validated summaries of all the
major topics in the field of nuclear material research for fission as well as fusion reactor
systems. Attention is given to the fundamental scientific aspects of nuclear materials: fuel and
structural materials for fission reactors, waste materials, and materials for fusion reactors. The
articles are written at a level that allows undergraduate students to understand the material,
while providing active researchers with a ready reference resource of information. Most of the
chapters from the first Edition have been revised and updated and a significant number of new
topics are covered in completely new material. During the ten years between the two editions,
the challenge for applications of nuclear materials has been significantly impacted by world
events, public awareness, and technological innovation. Materials play a key role as enablers
of new technologies, and we trust that this new edition of Comprehensive Nuclear Materials
has captured the key recent developments. Critically reviews the major classes and functions
of materials, supporting the selection, assessment, validation and engineering of materials in
extreme nuclear environments Comprehensive resource for up-to-date and authoritative
information which is not always available elsewhere, even in journals Provides an in-depth
treatment of materials modeling and simulation, with a specific focus on nuclear issues Serves
as an excellent entry point for students and researchers new to the field
The fourth edition of Radiochemistry and Nuclear Chemistry, one of the earliest and best
known books on the subject, has been fully updated with the latest developments in research
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and the current hot topics in the field. To further enhance the functionality of this valuable text,
the authors have added numerous teaching aids, including a website that features testing,
examples in MathCAD with variable quantities and options, links to relevant text sections from
the book, and self-grading tests. Radiochemistry and nuclear chemistry examine radiation from
atomic and molecular perspectives, including elemental transformation and reaction effects, as
well as physical, health and medical properties. Students, instructors and professionals in
engineering, chemistry, physics and medicine will benefit from this classic resource, from the
history and fundamentals of the science to the current state of the art. New edition of a wellknown, respected text in the specialized field of nuclear/radiochemistry Includes an interactive
website with testing and evaluation modules based on exercises in the book Suitable for both
radiochemistry and nuclear chemistry courses
Radiation Effects in Materials, Volume 1: Atomic Radiation and Polymers considers the
theoretical and experimental studies on the association between polymers and atomic
radiation. The use of radiation in polymer science constitutes a powerful tool for the
quantitative study of macromolecules. This book consists of 31 chapters, and starts with a brief
introduction to fundamentals of atomic radiation and polymer structure. The next chapters
focus on some aspect of atomic radiation, including radiation units, radiation-matter interaction,
and nuclear and electrical sources of radiation. A chapter presents the appropriate methods to
study radiation chemistry and polymer. Considerable chapters are devoted to the molecular
structure, chemistry, and reactions of polymers. This volume also describes some significant
chemical changes of radiation. Other chapters explore the properties and reactions of various
irradiated polymers. The remaining chapters deal with radiation protection effects in polymers,
which are processes wherein small changes in chemical structure within a molecule or in its
neighborhood can exert a disproportionately large influence on the overall chemical reactions.
This book is of value to nuclear and solid state physicists, organic and polymer chemists, and
nuclear engineers and radiobiologists.
University Physics is designed for the two- or three-semester calculus-based physics course.
The text has been developed to meet the scope and sequence of most university physics
courses and provides a foundation for a career in mathematics, science, or engineering. The
book provides an important opportunity for students to learn the core concepts of physics and
understand how those concepts apply to their lives and to the world around them. Due to the
comprehensive nature of the material, we are offering the book in three volumes for flexibility
and efficiency. Coverage and Scope Our University Physics textbook adheres to the scope and
sequence of most two- and three-semester physics courses nationwide. We have worked to
make physics interesting and accessible to students while maintaining the mathematical rigor
inherent in the subject. With this objective in mind, the content of this textbook has been
developed and arranged to provide a logical progression from fundamental to more advanced
concepts, building upon what students have already learned and emphasizing connections
between topics and between theory and applications. The goal of each section is to enable
students not just to recognize concepts, but to work with them in ways that will be useful in
later courses and future careers. The organization and pedagogical features were developed
and vetted with feedback from science educators dedicated to the project. VOLUME III Unit 1:
Optics Chapter 1: The Nature of Light Chapter 2: Geometric Optics and Image Formation
Chapter 3: Interference Chapter 4: Diffraction Unit 2: Modern Physics Chapter 5: Relativity
Chapter 6: Photons and Matter Waves Chapter 7: Quantum Mechanics Chapter 8: Atomic
Structure Chapter 9: Condensed Matter Physics Chapter 10: Nuclear Physics Chapter 11:
Particle Physics and Cosmology

This book is designed to serve as a textbook for core courses offered to postgraduate
students enrolled in chemistry. This book can also be used as a core or supplementary
text for nuclear chemistry courses offered to students of chemical engineering. The
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book covers various topics of nuclear chemistry like Shell model, fission/fusion reaction,
natural radioactive equilibrium series, nuclear reactions carried by various types of
accelerators. In addition, it describes the law of decay of radioactivity, type of decay,
and interaction of radiation with matter. It explains the difference between ionization
counter, scintillation counter and solid state detector. This book also consists of end-ofbook problems to help readers aid self-learning. The detailed coverage and
pedagogical tools make this an ideal textbook for postgraduate students and
researchers enrolled in various chemistry and engineering courses. This book will also
be beneficial for industry professionals in the allied fields.
Radioactivity: Introduction and History provides an introduction to radioactivity from
natural and artificial sources on earth and radiation of cosmic origins. This book
answers many questions for the student, teacher, and practitioner as to the origins,
properties, detection and measurement, and applications of radioactivity. Written at a
level that most students and teachers can appreciate, it includes many calculations that
students and teachers may use in class work. Radioactivity: Introduction and History
also serves as a refresher for experienced practitioners who use radioactive sources in
his or her field of work. Also included are historical accounts of the lives and major
achievements of many famous pioneers and Nobel Laureates who have contributed to
our knowledge of the science of radioactivity. * Provides entry-level overview of every
form of radioactivity including natural and artificial sources, and radiation of cosmic
origin. * Includes many solved problems to practical questions concerning nuclear
radiation and its interaction with matter * Historical accounts of the major achievements
of pioneers and Nobel Laureates, who have contributed to our current knowledge of
radioactivity
Medical Biochemistry is supported by over forty years of teaching experience, providing
coverage of basic biochemical concepts, including the structure and physical and
chemical properties of hydrocarbons, lipids, proteins, and nucleotides in a
straightforward and easy to comprehend language. The book develops these concepts
into the more complex aspects of biochemistry using a systems approach, dedicating
chapters to the integral study of biological phenomena, including particular aspects of
metabolism in some organs and tissues, and the biochemical bases of endocrinology,
immunity, vitamins, hemostasis, and apoptosis. Integrates basic biochemistry principles
with molecular biology and molecular physiology Provides translational relevance to
basic biochemical concepts though medical and physiological examples Utilizes a
systems approach to understanding biological phenomena
The decay product of the medical isotope molybdenum-99 (Mo-99), technetium-99m
(Tc-99m), and associated medical isotopes iodine-131 (I-131) and xenon-133 (Xe-133)
are used worldwide for medical diagnostic imaging or therapy. The United States
consumes about half of the world's supply of Mo-99, but there has been no domestic
(i.e., U.S.-based) production of this isotope since the late 1980s. The United States
imports Mo-99 for domestic use from Australia, Canada, Europe, and South Africa.
Mo-99 and Tc-99m cannot be stockpiled for use because of their short half-lives.
Consequently, they must be routinely produced and delivered to medical imaging
centers. Almost all Mo-99 for medical use is produced by irradiating highly enriched
uranium (HEU) targets in research reactors, several of which are over 50 years old and
are approaching the end of their operating lives. Unanticipated and extended
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shutdowns of some of these old reactors have resulted in severe Mo-99 supply
shortages in the United States and other countries. Some of these shortages have
disrupted the delivery of medical care. Molybdenum-99 for Medical Imaging examines
the production and utilization of Mo-99 and associated medical isotopes, and provides
recommendations for medical use.
A recipient of the PROSE 2017 Honorable Mention in Chemistry & Physics,
Radioactivity: Introduction and History, From the Quantum to Quarks, Second Edition
provides a greatly expanded overview of radioactivity from natural and artificial sources
on earth, radiation of cosmic origins, and an introduction to the atom and its nucleus.
The book also includes historical accounts of the lives, works, and major achievements
of many famous pioneers and Nobel Laureates from 1895 to the present. These
leaders in the field have contributed to our knowledge of the science of the atom, its
nucleus, nuclear decay, and subatomic particles that are part of our current knowledge
of the structure of matter, including the role of quarks, leptons, and the bosons (force
carriers). Users will find a completely revised and greatly expanded text that includes all
new material that further describes the significant historical events on the topic dating
from the 1950s to the present. Provides a detailed account of nuclear radiation – its
origin and properties, the atom, its nucleus, and subatomic particles including quarks,
leptons, and force carriers (bosons) Includes fascinating biographies of the pioneers in
the field, including captivating anecdotes and insights Presents meticulous accounts of
experiments and calculations used by pioneers to confirm their findings
Nuclear receptors (NR) are ligand-induced activated transcription factors that are
involved in numerous biological processes. Since the 1990's when the first structures
were determined by means of X ray diffraction, the number of NR structures has
increased considerably. Moreover several 'omics' projects (genomics,
pharmcogenomics and proteomics) have opened up great opportunities for the
discovery of new targets, the characterization of abnormal protein patterns, the
selection of "tailored" drugs and the evaluation of drug efficacy even with a lack of
structural data. Furthermore, structure-based drug design, computational methods for in
silico screening and nanobiotechnology- based tools are simplifying this timeconsuming and money-intensive research of lead compounds and, possibly, new drugs.
Biological interactions such as those that occur between a protein and ligand are
concerted events where flexible molecules interact. Thus understanding flexibility of
large molecules or biological complexes is of primary importance to help define the right
model to approximate the reality for drug discovery, virtual screening, food safety
analysis, etc. NRs are known as flexible targets, with many structural similarities, in
particular for their Ligand Binding Domain: these similarities could be assumed to share
behavioural qualities that belong to this class of compounds. Thus to supply a possible,
complete and exhaustive answer to questions about the behaviour of NRs, their
interactions with new potential drugs, endocrine disruptors such as animal and human
food toxins, food additives or industry residuals, it is mandatory to approach the
problem from a different point of view: a molecular modelling approach, steered
synthesis, and in vitro and in vivo tests, etc. The aim of this book is to provide a state of
the art review on investigations into Nuclear Receptors.
Operating at a high level of fuel efficiency, safety, proliferation-resistance, sustainability
and cost, generation IV nuclear reactors promise enhanced features to an energy
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resource which is already seen as an outstanding source of reliable base load power.
The performance and reliability of materials when subjected to the higher neutron
doses and extremely corrosive higher temperature environments that will be found in
generation IV nuclear reactors are essential areas of study, as key considerations for
the successful development of generation IV reactors are suitable structural materials
for both in-core and out-of-core applications. Structural Materials for Generation IV
Nuclear Reactors explores the current state-of-the art in these areas. Part One reviews
the materials, requirements and challenges in generation IV systems. Part Two
presents the core materials with chapters on irradiation resistant austenitic steels,
ODS/FM steels and refractory metals amongst others. Part Three looks at out-of-core
materials. Structural Materials for Generation IV Nuclear Reactors is an essential
reference text for professional scientists, engineers and postgraduate researchers
involved in the development of generation IV nuclear reactors. Introduces the higher
neutron doses and extremely corrosive higher temperature environments that will be
found in generation IV nuclear reactors and implications for structural materials
Contains chapters on the key core and out-of-core materials, from steels to advanced
micro-laminates Written by an expert in that particular area
This volume explores how the scientific tools of ecology can be used more effectively in
dealing with a variety of complex environmental problems. Part I discusses the
usefulness of such ecological knowledge as population dynamics and interactions,
community ecology, life histories, and the impact of various materials and energy
sources on the environment. Part II contains 13 original and instructive case studies
pertaining to the biological side of environmental problems, which Nature described as
"carefully chosen and extremely interesting."
Corrosion of nuclear materials, i.e. the interaction between these materials and their
environments, is a major issue for plant safety as well as for operation and economic
competitiveness. Understanding these corrosion mechanisms, the systems and materials they
affect, and the methods to accurately measure their incidence is of critical importance to the
nuclear industry. Combining assessment techniques and analytical models into this
understanding allows operators to predict the service life of corrosion-affected nuclear plant
materials, and to apply the most appropriate maintenance and mitigation options to ensure
safe long term operation. This book critically reviews the fundamental corrosion mechanisms
that affect nuclear power plants and facilities. Initial sections introduce the complex field of
nuclear corrosion science, with detailed chapters on the different types of both aqueous and
non aqueous corrosion mechanisms and the nuclear materials susceptible to attack from them.
This is complemented by reviews of monitoring and control methodologies, as well as
modelling and lifetime prediction approaches. Given that corrosion is an applied science, the
final sections review corrosion issues across the range of current and next-generation nuclear
reactors, and across such nuclear applications as fuel reprocessing facilities, radioactive waste
storage and geological disposal systems. With its distinguished editor and international team of
expert contributors, Nuclear corrosion science and engineering is an invaluable reference for
nuclear metallurgists, materials scientists and engineers, as well as nuclear facility operators,
regulators and consultants, and researchers and academics in this field. Comprehensively
reviews the fundamental corrosion mechanisms that affect nuclear power plants and facilities
Chapters assess different types of both aqueous and non aqueous corrosion mechanisms and
the nuclear materials susceptible to attack from them Considers monitoring and control
methodologies, as well as modelling and lifetime prediction approaches
Modern Inorganic Synthetic Chemistry, Second Edition captures, in five distinct sections, the
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latest advancements in inorganic synthetic chemistry, providing materials chemists, chemical
engineers, and materials scientists with a valuable reference source to help them advance
their research efforts and achieve breakthroughs. Section one includes six chapters centering
on synthetic chemistry under specific conditions, such as high-temperature, low-temperature
and cryogenic, hydrothermal and solvothermal, high-pressure, photochemical and fusion
conditions. Section two focuses on the synthesis and related chemistry problems of highly
distinct categories of inorganic compounds, including superheavy elements, coordination
compounds and coordination polymers, cluster compounds, organometallic compounds,
inorganic polymers, and nonstoichiometric compounds. Section three elaborates on the
synthetic chemistry of five important classes of inorganic functional materials, namely, ordered
porous materials, carbon materials, advanced ceramic materials, host-guest materials, and
hierarchically structured materials. Section four consists of four chapters where the synthesis
of functional inorganic aggregates is discussed, giving special attention to the growth of single
crystals, assembly of nanomaterials, and preparation of amorphous materials and membranes.
The new edition’s biggest highlight is Section five where the frontier in inorganic synthetic
chemistry is reviewed by focusing on biomimetic synthesis and rationally designed synthesis.
Focuses on the chemistry of inorganic synthesis, assembly, and organization of wide-ranging
inorganic systems Covers all major methodologies of inorganic synthesis Provides state-of-theart synthetic methods Includes real examples in the organization of complex inorganic
functional materials Contains more than 4000 references that are all highly reflective of the
latest advancement in inorganic synthetic chemistry Presents a comprehensive coverage of
the key issues involved in modern inorganic synthetic chemistry as written by experts in the
field
This book is the product of a congressionally mandated study to examine the feasibility of
eliminating the use of highly enriched uranium (HEU2) in reactor fuel, reactor targets, and
medical isotope production facilities. The book focuses primarily on the use of HEU for the
production of the medical isotope molybdenum-99 (Mo-99), whose decay product,
technetium-99m3 (Tc-99m), is used in the majority of medical diagnostic imaging procedures in
the United States, and secondarily on the use of HEU for research and test reactor fuel. The
supply of Mo-99 in the U.S. is likely to be unreliable until newer production sources come
online. The reliability of the current supply system is an important medical isotope concern; this
book concludes that achieving a cost difference of less than 10 percent in facilities that will
need to convert from HEU- to LEU-based Mo-99 production is much less important than is
reliability of supply.
A Textbook of Physical Chemistry, Second Edition serves as an introductory text to physical
chemistry. Topics covered range from wave mechanics and chemical bonding to molecular
spectroscopy and photochemistry; ideal and nonideal gases; the three laws of
thermodynamics; thermochemistry; and solutions of nonelectrolytes. The kinetics of gas-phase
reactions; colloids and macromolecules; and nuclear chemistry and radiochemistry are also
discussed. This edition is comprised of 22 chapters; the first of which introduces the reader to
the behavior of ideal and nonideal gases, with particular emphasis on the van der Waals
equation. The discussion then turns to the kinetic molecular theory of gases and the
application of the Boltzmann principle to the treatment of molar polarization; dipole and
magnetic moments; the phenomenology of light absorption; and classical and statistical
thermodynamics. The chapters that follow focus on the traditional sequence of chemical and
phase equilibria, electrochemistry, and chemical kinetics in gas phase and solution phase. This
book also considers wave mechanics and its applications; molecular spectroscopy and
photochemistry; and the excited state, and then concludes with an analysis of crystal structure,
colloid and polymer chemistry, and radio and nuclear chemistry. This reference material is
intended primarily as an introductory text for students of physical chemistry.
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