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Bringing together international research on nature of science (NOS) representations in science textbooks, the unique analyses presented in
this volume provides a global perspective on NOS from elementary to college level and discusses the practical implications in various regions
across the globe. Contributing authors highlight the similarities and differences in NOS representations and provide recommendations for
future science textbooks. This comprehensive analysis is a definitive reference work for the field of science education.
Conceptual Physical Science, Fifth Edition, takes learning physical science to a new level by combining Hewitt's leading conceptual approach
with a friendly writing style, strong integration of the sciences, more quantitative coverage, and a wealth of media resources to help
professors in class, and students out of class. It provides a conceptual overview of basic, essential topics in physics, chemistry, earth
science, and astronomy with optional quantitative coverage.
Computational chemistry is increasingly used in most areas ofmolecular science including organic, inorganic, medicinal,biological, physical,
and analytical chemistry. Researchers inthese fields who do molecular modelling need to understand and staycurrent with recent
developments. This volume, like those prior toit, features chapters by experts in various fields of computationalchemistry. Two chapters focus
on molecular docking, one of whichrelates to drug discovery and cheminformatics and the other toproteomics. In addition, this volume
contains tutorials onspin-orbit coupling and cellular automata modeling, as well as anextensive bibliography of computational chemistry
books. FROM REVIEWS OF THE SERIES "Reviews in Computational Chemistryremains the most valuable reference to methods and
techniques incomputational chemistry."—JOURNAL OF MOLECULAR GRAPHICS ANDMODELLING "One cannot generally do better than to
try to find anappropriate article in the highly successful Reviews inComputational Chemistry. The basic philosophy of the editors seemsto be
to help the authors produce chapters that are complete,accurate, clear, and accessible to experimentalists (in particular)and other
nonspecialists (in general)."—JOURNAL OF THEAMERICAN CHEMICAL SOCIETY
This updated, second edition retains its classroom-tested treatment of physical chemistry of metallurgical topics, such as roasting of sulfide
minerals, matte smelting, converting, structure, properties and theories of slag, reduction of oxides and reduction smelting, interfacial
phenomena, steelmaking, secondary steelmaking, role of halides in extraction of metals, refining, hydrometallurgy and electrometallurgy, and
adds new data in worked-out examples as well as up-to-date references to the literature. The book further explains the physical chemistry of
various metallurgical topics, steps involved in extraction of metals, such as roasting, matte smelting/converting, reduction smelting,
steelmaking reactions, deoxidation, stainless steelmaking, vacuum degassing, refining, leaching, chemical precipitation, ion exchange,
solvent extraction, cementation, gaseous reduction and electrowinning. Each topic is illustrated with appropriate examples of applications of
the technique in extraction of some common, reactive, rare, or refractory metal together with worked out problems explaining the principle of
the operation. The problems require imagination and critical analyses and also encourage readers for creative application of thermodynamic
data in metal extraction. Updates and condenses text throughout the book by sequential arrangement of paragraphs in different chapters;
Maximizes readers' understanding of the physicochemical principles involved in extraction/production of common and rare/reactive metals by
pyro- as well as hydrometallurgical routes; Reinforces concepts presented with worked examples in each chapter explaining the process
steps; Explains the physical chemistry of various metallurgical steps, such as roasting, matte smelting/converting, and reduction smelting,
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steelmaking, aqueous processing etc. in extraction of metals; Collects and uniformly presents scattered information on physicochemical
principles of metal production from various books and journals.
This books format follows an applications-oriented text and servesas a training tool for individuals in education and industryinvolved directly,
or indirectly, with chemical reactors. Itaddresses both technical and calculational problems in this field.While this text can be complimented
with texts on chemical kineticsand/or reactor design, it also stands alone as a self-teachingaid. The first part serves as an introduction to the
subject titleand contains chapters dealing with history, process variables,basic operations, kinetic principles, and conversion variables.
Thesecond part of the book addresses traditional reactor analysis;chapter topics include batch, CSTRs, tubular flow reactors, plus
acomparison of these classes of reactors. Part 3 keys on reactorapplications that include non-ideal reactors: thermal effects,interpretation of
kinetic data, and reactor design. The bookconcludes with other reactor topics; chapter titles includecatalysis, catalytic reactors, other
reactions and reactors, andABET-related topics. An extensive Appendix is also included
This volume comprises six chapters which explore the development and applications of the methods of computational chemistry. The first
chapter is on new developments in coupled-cluster (CC) theory. The homotopy method is used to obtain complete sets of solutions of
nonlinear CC equations. The correspondence between multiple solutions to the CCSD, CCSDT, and full CI equations is established, and the
applications of the new approach in modeling molecular systems are discussed. The second chapter reviews the computational theory for the
time-dependent calculations of a solution to the Schrödinger equation for two electrons and focuses on the development of propagators to the
solution. The next chapter features a discussion on a new self-consistent field for molecular interactions (SCF-MI) scheme for modifying
Roothaan equations in order to avoid basis set superposition errors (BSSE). This method is especially suitable for computations of
intermolecular interactions. Details of the theory, along with examples of applications to nucleic acid base pair complexes, are given. This
chapter is well complemented by the following chapter, which reports the current status of computational studies of aromatic stacking and
hydrogen bonding interactions among nucleic acid bases. The next chapter reveals the possibility of calculating the kinetics of chemical
reactions in biological systems from the first principles. The last chapter reviews the results of rigorous ab initio studies of the series of
derivatives of methane, silane, and germane. The presented molecular and vibrational parameters complement experimental data for these
systems. In addition, the theoretical approach allows the prediction of the effects of halogeno-substitutions on their structures and properties.
Contents:In Search of the Relationship between Multiple Solutions Characterizing Coupled-Cluster Theories (P Piecuch & K
Kowalski)Computational Time-Dependent Two-Electron Theory and Long-Time Propagators (C A Weatherford)Self-Consistent Field Theory
of Weakly Bonded Systems (E Gianinetti et al.)Aromatic DNA Base Stacking and H-Bonding (J Sponer et al.)Direct Ab Initio Dynamics
Methodology for Modeling Kinetics of Biological Systems (T N Truong & D K Maity)Molecular Structure and Vibrational IR Spectra of Fluoro,
Chloro and Bromosubstituted Methanes, Silanes and Germanes: An Ab Anitio Approach (J S Kwiatkowski & J Leszczynski) Readership:
Graduate students and researchers in computational chemistry. Keywords:DNA;RNA;Base Stacking;Base Pairing;Ab Initio;Molecular
Interactions;DFT;AMBER;Biomolecular Force Fields;Coupled ClustersReviews:“The breadth of subjects in this volume is such that almost
everyone in the field of computational chemistry will find something of interest here … the reviews and articles that are included are all wellwritten and cover their subjects expertly and in great depth.”Journal of the American Chemical Society

Undergraduate-level text focuses on three lines of the development of contemporary chemical structural theory: the
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classical theory of bonding in molecules; the ionic interpretation of electrolyte solutions; and the physical theory of atomic
structure. 186 illustrations. 1969 edition.
An easy to understand guide covering key principles of mathematical modelling and simulation in chemical engineering.
This book provides information on the techniques needed to analyze foods in laboratory experiments. All topics covered
include information on the basic principles, procedures, advantages, limitations, and applications. This book is ideal for
undergraduate courses in food analysis and is also an invaluable reference to professionals in the food industry. General
information is provided on regulations, standards, labeling, sampling and data handling as background for chapters on
specific methods to determine the chemical composition and characteristics of foods. Large, expanded sections on
spectroscopy and chromatography also are included. Other methods and instrumentation such as thermal analysis, ionselective electrodes, enzymes, and immunoassays are covered from the perspective of their use in the analysis of foods.
A website with related teaching materials is accessible to instructors who adopt the textbook.
A textbook exploring such aspects of matter and energy as heat, electricity, and nuclear chemistry, with suggested
activities and review questions at the end of each chapter.
This is the third edition of the successful text-reference book that covers computational chemistry. It features changes to
the presentation of key concepts and includes revised and new material with several expanded exercises at various
levels such as 'harder questions' for those ready to be tested in greater depth - this aspect is absent from other textbooks
in the field. Although introductory and assuming no prior knowledge of computational chemistry, it covers the essential
aspects of the subject. There are several introductory textbooks on computational chemistry; this one is (as in its
previous editions) a unique textbook in the field with copious exercises (and questions) and solutions with discussions.
Noteworthy is the fact that it is the only book at the introductory level that shows in detail yet clearly how matrices are
used in one important aspect of computational chemistry. It also serves as an essential guide for researchers, and as a
reference book.
Computational chemistry has become extremely important in the last decade, being widely used in academic and
industrial research. Yet there have been few books designed to teach the subject to nonspecialists. Computational
Chemistry: Introduction to the Theory and Applications of Molecular and Quantum Mechanics is an invaluable tool for
teaching and researchers alike. The book provides an overview of the field, explains the basic underlying theory at a
meaningful level that is not beyond beginners, and it gives numerous comparisons of different methods with one another
and with experiment. The following concepts are illustrated and their possibilities and limitations are given: - potential
energy surfaces; - simple and extended Hückel methods; - ab initio, AM1 and related semiempirical methods; - density
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functional theory (DFT). Topics are placed in a historical context, adding interest to them and removing much of their
apparently arbitrary aspect. The large number of references, to all significant topics mentioned, should make this book
useful not only to undergraduates but also to graduate students and academic and industrial researchers.
The escape from metastable states via noise-assisted hopping and/or tunneling is pivotal to many scientific disciplines. It
impacts on such diverse physical, chemical and biological processes as diffusion in solids, chemical reactions, nucleation
phenomena and transfer of matter and information in biological systems. This volume surveys recent developments in
the rate theory of both equilibrium and nonequilibrium processes. The understanding of the classical and quantummechanical concepts of this theory is deepened and extended in order to cope with various problems which, in particular,
arise in complex systems. A wide range of applications are discussed such as correlated hops in periodic potentials,
fluctuating barriers, transitions to limit cycles, discrete time dynamics, random walks on selfsimilar structures, and
nonexponential decay in disordered systems is covered and profoundly discussed. For research workers and graduate
students in chemistry, physics and biology with an interest in reaction rate theory.
Based on a symposium on lasers, molecules, and methods held at the Los Alamos Center for Nonlinear Studies held in
July 1986. Contributors present recent advances in theoretical and experimental research on a diversity of dynamical and
optical phenomena resulting from the interactions of laser beams with molecules. They describe the predictive results of
sophisticated mathematical models, the equipment involved in experiments, and reveal new insights into molecular
structure and behavior.
Focusing on developments from the past 10-15 years, this volume presents an objective overview of the research in
charge density analysis. The most promising methodologies are included, in addition to powerful interpretative tools and
a survey of important areas of research.
Mathematics for Physical Chemistry is the ideal textbook for upper-level undergraduates or graduate students who want
to sharpen their mathematics skills while they are enrolled in a physical chemistry course. Solved examples and
problems, interspersed throughout the presentation and intended to be
"A textbook exploring such aspects of matter and energy as heat, electricity, and nuclear chemistry, with suggested
activities and review questions at the end of each chapter."
With the informal style of a friendly professor during office hours, these videos cover content from all 25 chapters of
Brown/LeMay/Bursten's Chemistry: The Central Science, Tenth Edition. Videos features: * Carefully selected and paired
end-of-chapter Visualizing Concept and Exercise problems, many of which include full-color art to help bring the solutions
to life. * Explanations by a friendly, real-life chemistry professor. * Nearly 10 hours of helpful review, accounting for
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approximately 12 videos per chapter. * A fully-functional interface allowing students to navigate each chapter, select, and
play/rewind/fast-forward/stop each video independently. * Closed-captioning.
The chemical industry is changing, going beyond commodity chemicals to a palette of higher value added products. This
groundbreaking book, now revised and expanded, documents this change and shows how to meet the challenges
implied. Presenting a four-step design process - needs, ideas, selection, manufacture - the authors supply readers with a
simple design template that can be applied to a wide variety of products. Four new chapters on commodities, devices,
molecules/drugs and microstructures show how this template can be applied to products including oxygen for
emphysema patients, pharmaceuticals like taxol, dietary supplements like lutein, and beverages which are more
satisfying. For different groups of products the authors supply both strategies for design and summaries of relevant
science. Economic analysis is expanded, emphasizing the importance of speed-to-market, selling ideas to investors and
an expectation of limited time in the market. Extra examples, homework problems and a solutions manual are available.
1. Relativistic multireference Moller-Plesset perturbation theory / Yasuyuki Ishikawa and Marius Jonas Vilkas -- 2. 15
years of Car-Parrinello simulations in physics, chemistry and biology / Ursula Rothlisberger -- 3. Methods of combined
quantum/classical (QM/MM) modeling for large organometallic and metallobiochemical systems / Isaac B. Bersuker -- 4.
A review of ab initio calculations on proton transfer in zeolites / Marcel Allavena and David White -- 5. Ionic clusters with
weakly interacting components-magic numbers rationalized by the shell structure / Szczepan Roszak and Jerzy
Leszczynski -- 6. Turning point quantization and scalet-wavelet analysis / Carlos R. Handy
Worldwide concern in scientific, industrial, and governmental com munities over traces of toxic chemicals in foodstuffs
and in both abiotic and biotic environments has justified the present triumvirate of specialized publications in this field:
comprehensive reviews, rapidly published progress reports, and archival documentations. These three publications are
integrated and scheduled to provide in international communication the coherency essential for nonduplicative and
current progress in a field as dynamic and complex as environmental contami nation and toxicology. Until now there has
been no journal or other publication series reserved exclUSively for the diversified literature on "toxic" chemicals in our
foods, our feeds, our geographical surround ings, our domestic animals, our wildlife, and ourselves. Around the world
immense efforts and many talents have been mobilized to tech nical and other evaluations of natures, locales,
magnitudes, fates, and toxicology of the persisting residues of these chemicals loosed upon the world. Among the
sequelae of this broad new emphasis has been an inescapable need for an articulated set of authoritative publications
where one could expect to find the latest important world literature produced by this emerging area of science together
with documenta tion of pertinent ancillary legislation.
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Among the best primers on chemical reactor analysis. Thorough, easy-to-follow guide features simple examples and
coherent explanations of stoichiometry, thermochemistry and chemical equilibrium, basic reactor types, transient rate of
reactors and more. Preface. Appendix. Index. 1989 edition.
Food Engineering is a component of Encyclopedia of Food and Agricultural Sciences, Engineering and Technology
Resources in the global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium of twenty
one Encyclopedias. Food Engineering became an academic discipline in the 1950s. Today it is a professional and
scientific multidisciplinary field related to food manufacturing and the practical applications of food science. These
volumes cover five main topics: Engineering Properties of Foods; Thermodynamics in Food Engineering; Food Rheology
and Texture; Food Process Engineering; Food Plant Design, which are then expanded into multiple subtopics, each as a
chapter. These four volumes are aimed at the following five major target audiences: University and College students
Educators, Professional practitioners, Research personnel and Policy analysts, managers, and decision makers and
NGOs
Artificial intelligence (AI) is the part of computer science concerned with designing intelligent computer systems (systems
that exhibit characteristics we associate with intelligence in human behavior). This book is the first published textbook of
AI in chemical engineering, and provides broad and in-depth coverage of AI programming, AI principles, expert systems,
and neural networks in chemical engineering. This book introduces the computational means and methodologies that are
used to enable computers to perform intelligent engineering tasks. A key goal is to move beyond the principles of AI into
its applications in chemical engineering. After reading this book, a chemical engineer will have a firm grounding in AI,
know what chemical engineering applications of AI exist today, and understand the current challenges facing AI in
engineering. Allows the reader to learn AI quickly using inexpensive personal computers Contains a large number of
illustrative examples, simple exercises, and complex practice problems and solutions Includes a computer diskette for an
illustrated case study Demonstrates an expert system for separation synthesis (EXSEP) Presents a detailed review of
published literature on expert systems and neural networks in chemical engineering
Physical Inorganic Chemistry contains the fundamentals of physical inorganic chemistry, including information on reaction types,
and treatments of reaction mechanisms. Additionally, the text explores complex reactions and processes in terms of energy,
environment, and health. This valuable resource closely examines mechanisms, an under-discussed topic. Divided into two
sections, researchers, professors, and students will find the wide range of topics, including the most cutting edge topics in
chemistry, like the future of solar energy, catalysis, environmental issues, climate changes atmosphere, and human health,
essential to understanding chemistry.
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* The present work is designed to provide a practical introduction to aqueous equilibrium phenomena for both students and
research workers in chemistry, biochemistry, geochemistry, and interdisciplin ary environmental fields. The pedagogical strategy I
have adopted makes heavy use of detailed examples of problem solving from real cases arising both in laboratory research and in
the study of systems occurring in nature. The procedure starts with mathematically complete equations that will provide valid
solutions of equilibrium problems, instead of the traditional approach through approximate concentrations and idealized, infinitedilution assumptions. There is repeated emphasis on the use of corrected, conditional equilibrium constants and on the checking
of numerical results by substitution in complete equations and/or against graphs of species distributions. Graphical methods of
calculation and display are used extensively because of their value in clarifying equilibria and in leading one quickly to valid
numerical approximations. The coverage of solution equilibrium phenomena is not, however, exhaustively comprehensive. Rather,
I have chosen to offer funda mental and rigorous examinations of homogeneous step-equilibria and their interactions with solubility
and redox equilibria. Many examples are worked out in detail to demonstrate the use of equi librium calculations and diagrams in
various fields of investigation.
This book presents chemical analyses of our most pressing waste, pollution, and resource problems for the undergraduate or
graduate student. The distinctive holistic approach provides both a solid ground in theory, as well as a laboratory manual detailing
introductory and advanced experimental applications. The laboratory procedures are presented at microscale conditions, for
minimum waste and maximum economy. This work fulfills an urgent need for an introductory text in environmental chemistry
combining theory and practice, and is a valuable tool for preparing the next generation of environmental scientists.
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