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Skyrocketing energy costs have spurred renewed interest in coal gasification. Currently available information on this
subject needs to be updated, however, and focused on specific coals and end products. For example, carbon capture
and sequestration, previously given little attention, now has a prominent role in coal conversion processes. This book
approaches coal gasification and related technologies from a process engineering point of view, with topics chosen to aid
the process engineer who is interested in a complete, coal-to-products system. It provides a perspective for engineers
and scientists who analyze and improve components of coal conversion processes. The first topic describes the nature
and availability of coal. Next, the fundamentals of gasification are described, followed by a description of gasification
technologies and gas cleaning processes. The conversion of syngas to electricity, fuels and chemicals is then discussed.
Finally, process economics are covered. Emphasis is given to the selection of gasification technology based on the type
of coal fed to the gasifier and desired end product: E.g., lower temperature gasifiers produce substantial quantities of
methane, which is undesirable in an ammonia synthesis feed. This book also reviews gasification kinetics which is
informed by recent papers and process design studies by the US Department of Energy and other groups, and also
largely ignored by other gasification books. • Approaches coal gasification and related technologies from a process
engineering point of view, providing a perspective for engineers and scientists who analyze and improve components of
coal conversion processes • Describes the fundamentals of gasification, gasification technologies, and gas cleaning
processes • Emphasizes the importance of the coal types fed to the gasifier and desired end products • Covers
gasification kinetics, which was largely ignored by other gasification books Provides a perspective for engineers and
scientists who analyze and improve components of the coal conversion processes Describes the fundamentals of
gasification, gasification technologies, and gas cleaning processes Covers gasification kinetics, which was largely
ignored by other gasification books
This text has been specifically designed to prepare people with previously limited chemical knowledge for entrance into
science related courses (such as Foundation and Access courses) which involve chemistry, in higher education. Until
now there have been no texts available for use on these courses and this book fills that gap. Access to Chemistry
effectively forms a self-study course, which is split into separate modules and units covering the full spread of concepts
required for those needing a basic knowledge of chemistry. The material is presented in a friendly and easy-to-use
manner which allows the student to pace their acquisition of knowledge and gain increasing confidence in order to
succeed in understanding essential relevant concepts. Other useful features of this book include starter diagnostic tests,
worked examples and self study tests (with answers) at the end of each unit. In addition to Access or Foundation course
students and their tutors, to whom this book will prove essential, it will have an appeal also as a revision text for those
needing a 'refresher' after a break in the subject. In addition, it will be of interest to members of the general public who
wish to better educate themselves on chemical matters, as it provides a clear and useful insight into areas such as
health, home chemicals, business market trends and gardening.
This book is based on presentations at the International Science Education Conference (ISEC) 2014. It showcases a
selection of the best papers by researchers and science teachers from the Asia-Pacific region, North America and the
United Kingdom. Centered on the theme of “Pushing the boundaries – Investing in our future”, they pursue new ways of
helping learners appreciate the diversity and changes in science that result from a globalised world facing complex and
diverse environmental and technological issues. The chapters touch on various themes in science education that explore
and investigate issues of scientific literacy, societal challenges and affect, and teacher professional development. Its
comprehensive themes make it a valuable textbook for graduate students of master’s and Ph.D. programs. It also
appeals to pre-service and in-service teachers as a resource on innovative pedagogical practices and creative methods
of professional development. With a selection that emphasises the research-practice nexus in education research, it
serves as an introductory handbook for teachers to connect with the current issues facing science education.
CK-12 Foundation's Chemistry - Second Edition FlexBook covers the following chapters:Introduction to Chemistry scientific method, history.Measurement in Chemistry - measurements, formulas.Matter and Energy - matter, energy.The
Atomic Theory - atom models, atomic structure, sub-atomic particles.The Bohr Model of the Atom electromagnetic
radiation, atomic spectra. The Quantum Mechanical Model of the Atom energy/standing waves, Heisenberg,
Schrodinger.The Electron Configuration of Atoms Aufbau principle, electron configurations.Electron Configuration and the
Periodic Table- electron configuration, position on periodic table.Chemical Periodicity atomic size, ionization energy,
electron affinity.Ionic Bonds and Formulas ionization, ionic bonding, ionic compounds.Covalent Bonds and Formulas
nomenclature, electronic/molecular geometries, octet rule, polar molecules.The Mole Concept formula
stoichiometry.Chemical Reactions balancing equations, reaction types.Stoichiometry limiting reactant equations, yields,
heat of reaction.The Behavior of Gases molecular structure/properties, combined gas law/universal gas law.Condensed
Phases: Solids and Liquids intermolecular forces of attraction, phase change, phase diagrams.Solutions and Their
Behavior concentration, solubility, colligate properties, dissociation, ions in solution.Chemical Kinetics reaction rates,
factors that affect rates.Chemical Equilibrium forward/reverse reaction rates, equilibrium constant, Le Chatelier's
principle, solubility product constant.Acids-Bases strong/weak acids and bases, hydrolysis of salts, pHNeutralization
dissociation of water, acid-base indicators, acid-base titration, buffers.Thermochemistry bond breaking/formation, heat of
reaction/formation, Hess' law, entropy, Gibb's free energy. Electrochemistry oxidation-reduction, electrochemical
cells.Nuclear Chemistry radioactivity, nuclear equations, nuclear energy.Organic Chemistry straight chain/aromatic
hydrocarbons, functional groups.Chemistry Glossary
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Study & Master Physical Sciences Grade 10 has been especially developed by an experienced author team for the
Curriculum and Assessment Policy Statement (CAPS). This new and easy-to-use course helps learners to master
essential content and skills in Physical Sciences. The innovative Teacher's File includes: * guidance on the teaching of
each lesson for the year * answers to all activities in the Learner's Book * assessment guidelines * photocopiable
templates and resources for the teacher
Published to glowing praise in 1990, Science for All Americans defined the science-literate American--describing the knowledge,
skills, and attitudes all students should retain from their learning experience--and offered a series of recommendations for
reforming our system of education in science, mathematics, and technology. Benchmarks for Science Literacy takes this one step
further. Created in close consultation with a cross-section of American teachers, administrators, and scientists, Benchmarks
elaborates on the recommendations to provide guidelines for what all students should know and be able to do in science,
mathematics, and technology by the end of grades 2, 5, 8, and 12. These grade levels offer reasonable checkpoints for student
progress toward science literacy, but do not suggest a rigid formula for teaching. Benchmarks is not a proposed curriculum, nor is
it a plan for one: it is a tool educators can use as they design curricula that fit their student's needs and meet the goals first
outlined in Science for All Americans. Far from pressing for a single educational program, Project 2061 advocates a reform
strategy that will lead to more curriculum diversity than is common today. IBenchmarks emerged from the work of six diverse
school-district teams who were asked to rethink the K-12 curriculum and outline alternative ways of achieving science literacy for
all students. These teams based their work on published research and the continuing advice of prominent educators, as well as
their own teaching experience. Focusing on the understanding and interconnection of key concepts rather than rote memorization
of terms and isolated facts, Benchmarks advocates building a lasting understanding of science and related fields. In a culture
increasingly pervaded by science, mathematics, and technology, science literacy require habits of mind that will enable citizens to
understand the world around them, make some sense of new technologies as they emerge and grow, and deal sensibly with
problems that involve evidence, numbers, patterns, logical arguments, and technology--as well as the relationship of these
disciplines to the arts, humanities, and vocational sciences--making science literacy relevant to all students, regardless of their
career paths. If Americans are to participate in a world shaped by modern science and mathematics, a world where technological
know-how will offer the keys to economic and political stability in the twenty-first century, education in these areas must become
one of the nation's highest priorities. Together with Science for All Americans, Benchmarks for Science Literacy offers a bold new
agenda for the future of science education in this country, one that is certain to prepare our children for life in the twenty-first
century.
Secondary Science 11 to 16A Practical GuideSAGE
Study & Master Physical Sciences Grade 11 has been especially developed by an experienced author team for the Curriculum
and Assessment Policy Statement (CAPS). This new and easy-to-use course helps learners to master essential content and skills
in Physical Sciences. The comprehensive Learner's Book: • explains key concepts and scientific terms in accessible language and
provides learners with a glossary of scientific terminology to aid understanding. • provides for frequent consolidation in the
Summative assessments at the end of each module • includes case studies that link science to real-life situations and present
balanced views on sensitive issues • includes 'Did you know?' features providing interesting additional information • highlights
examples, laws and formulae in boxes for easy reference.
Containing the very latest information on all aspects of enthalpy and internal energy as related to fluids, this book brings all the
information into one authoritative survey in this well-defined field of chemical thermodynamics. Written by acknowledged experts in
their respective fields, each of the 26 chapters covers theory, experimental methods and techniques and results for all types of
liquids and vapours. These properties are important in all branches of pure and applied thermodynamics and this vital source is an
important contribution to the subject hopefully also providing key pointers for cross-fertilization between sub-areas.
Provides techniques for achieving high scores on the AP chemistry exam and includes two full-length practice tests, a subject
review for all topics, and sample questions and answers.
Introducing the Pearson Chemistry 11 Queensland Skills and Assessment Book. Fully aligned to the new QCE 2019 Syllabus.
Write in Skills and Assessment Book written to support teaching and learning across all requirements of the new Syllabus,
providing practice, application and consolidation of learning. Opportunities to apply and practice performing calculations and using
algorithms are integrated throughout worksheets, practical activities and question sets. All activities are mapped from the Student
Book at the recommend point of engagement in the teaching program, making integration of practice and rich learning activities a
seamless inclusion. Developed by highly experienced and expert author teams, with lead Queensland specialists who have a
working understand what teachers are looking for to support working with a new syllabus.

Offers ideas for assessment that complement inquiry-based instruction and includes thirteen vignettes written by
teachers practicing in a variety of settings.
Designed for students in Nebo School District, this text covers the Utah State Core Curriculum for chemistry with few
additional topics.
The study of fire debris analysis is vital to the function of all fire investigations, and, as such, Fire Debris Analysis is an
essential resource for fire investigators. The present methods of analysis include the use of gas chromatography and gas
chromatography-mass spectrometry, techniques which are well established and used by crime laboratories throughout
the world. However, despite their universality, this is the first comprehensive resource that addresses their application to
fire debris analysis. Fire Debris Analysis covers topics such as the physics and chemistry of fire and liquid fuels, the
interpretation of data obtained from fire debris, and the future of the subject. Its cutting-edge material and experienced
author team distinguishes this book as a quality reference that should be on the shelves of all crime laboratories. Serves
as a comprehensive guide to the science of fire debris analysis Presents both basic and advanced concepts in an easily
readable, logical sequence Includes a full-color insert with figures that illustrate key concepts discussed in the text
This book is a progressive presentation of kinetics of the chemicalreactions. It provides complete coverage of the domain
of chemicalkinetics, which is necessary for the various future users in thefields of Chemistry, Physical Chemistry,
Materials Science,Chemical Engineering, Macromolecular Chemistry and Combustion. Itwill help them to understand the
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most sophisticated knowledge oftheir future job area. Over 15 chapters, this book present the fundamentals of
chemicalkinetics, its relations with reaction mechanisms and kineticproperties. Two chapters are then devoted to
experimental resultsand how to calculate the kinetic laws in both homogeneous andheterogeneous systems. The
following two chapters describe the mainapproximation modes to calculate these laws. Three chapters aredevoted to
elementary steps with the various classes, theprinciples used to write them and their modeling using the theoryof the
activated complex in gas and condensed phases. Threechapters are devoted to the particular areas of chemical
reactions,chain reactions, catalysis and the stoichiometric heterogeneousreactions. Finally the non-steady-state
processes of combustion andexplosion are treated in the final chapter.
This book is aimed at chemistry teachers, teacher educators, chemistry education researchers, and all those who are
interested in increasing the relevance of chemistry teaching and learning as well as students' perception of it. The book
consists of 20 chapters. Each chapter focuses on a certain issue related to the relevance of chemistry education. These
chapters are based on a recently suggested model of the relevance of science education, encompassing individual,
societal, and vocational relevance, its present and future implications, as well as its intrinsic and extrinsic aspects. “Two
highly distinguished chemical educators, Ingo Eilks and AviHofstein, have brought together 40 internationally renowned
colleagues from 16 countries to offer an authoritative view of chemistry teaching today. Between them, the authors, in 20
chapters, give an exceptional description of the current state of chemical education and signpost the future in both
research and in the classroom. There is special emphasis on the many attempts to enthuse students with an
understanding of the central science, chemistry, which will be helped by having an appreciation of the role of the science
in today’s world. Themes which transcend all education such as collaborative work, communication skills, attitudes,
inquiry learning and teaching, and problem solving are covered in detail and used in the context of teaching modern
chemistry. The book is divided into four parts which describe the individual, the societal, the vocational and economic,
and the non-formal dimensions and the editors bring all the disparate leads into a coherent narrative, that will be highly
satisfying to experienced and new researchers and to teachers with the daunting task of teaching such an intellectually
demanding subject. Just a brief glance at the index and the references will convince anyone interested in chemical
education that this book is well worth studying; it is scholarly and readable and has tackled the most important issues in
chemical education today and in the foreseeable future.” – Professor David Waddington, Emeritus Professor in
Chemistry Education, University of York, United Kingdom
Chemistry for the IB Diploma, Second edition, covers in full the requirements of the IB syllabus for Chemistry for first
examination in 2016. This digital version of Chemistry for the IB Diploma Coursebook, Second edition, comprehensively
covers all the knowledge and skills students need during the Chemistry IB Diploma course, for first examination in 2016,
in a reflowable format, adapting to any screen size or device. Written by renowned experts in Chemistry teaching, the text
is written in an accessible style with international learners in mind. Self-assessment questions allow learners to track their
progress, and exam-style questions help learners to prepare thoroughly for their examinations. Answers to all the
questions from within the Coursebook are provided.
Study & Master Physical Sciences Grade 12 has been especially developed by an experienced author team for the Curriculum
and Assessment Policy Statement (CAPS). This new and easy-to-use course helps learners to master essential content and skills
in Physical Sciences.
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
Are you looking for teaching ideas to make your science lessons come alive? Full of suggestions for exciting practical work to
engage children, this book addresses and explains the science behind the experiments, and emphasises the need to engage the
learner through minds-on activities. It shows you where to make links to the national curricula in England, Scotland, Wales and
Northern Ireland, and it covers the three sciences: chemistry, biology and physics. The detailed subject knowledge helps you
grasp key concepts, and there are lots of useful diagrams to illustrate important points. Experiments include: - extracting DNA from
a kiwi fruit - capturing rainbows - the chromatography of sweets - removing iron from cornflakes - a plate tectonic jigsaw These
practical activities will provide you with ways to ensure your students respond enthusiastically to science, and the book will also
help you develop your subject knowledge and ensure you meet your Qualified Teacher Status (QTS) standards. Perfect reading
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for Secondary Science PGCE students, as well as those on the Graduate Teacher Programme (GTP), this book is also ideal for
non-specialists who are looking for support as they get to grips with the sciences. Gren Ireson is Professor of Science Education at
Nottingham Trent University. Mark Crowley is a Teaching Research Fellow in the Centre for Effective Learning in Science,
Nottingham Trent University. Ruth Richards is Subject Strand Leader for the PGCE and Subject Knowledge Enhancement (SKE)
courses in Science at Nottingham Trent University, and an examiner for A-level Geology. John Twidle is Subject Leader for the
PGCE and MSc Science programmes at Loughborough University.
The symposium "Reaction Kinetics and the Development of Catalytic Processes" is the continuation of the very successful
International Symposium "Dynamics of Surfaces and Reaction Kinetics in Heterogeneous Catalysis", held in September 1997 in
Antwerp, Belgium. These proceedings contain a unique series of top level plenary lectures mainly focused on • the dynamics of
catalytic surfaces • the interaction of the reacting molecules with the solid catalyst • the elementary steps of reaction pathways
and molecular kinetics. Surface science techniques, molecular modeling, transient kinetic studies, sophisticated and specific
reactors are included to a growing extent in the kinetic modeling and the development of catalytic processes. How this is practiced
today and how it will evolve in the coming years, and what benefit can be expected for a more fundamentally based approach is
the aim of the symposium.
The authors have correlated many experimental observations and theoretical discussions from the scientific literature on water.
Topics covered include the water molecule and forces between water molecules; the thermodynamic properties of steam; the
structures of the ices; the thermodynamic, electrical, spectroscopic, and transport properties of the ices and of liquid water;
hydrogen bonding in ice and water; and models for liquid water. The main emphasis of the book is on relatingthe properties of ice
and water to their structures. Some background material in physical chemistry has been included in order to ensure that the
material is accessible to readers in fields such as biology, biochemistry, and geology, as well as to chemists and physicists.
"Throughout the Framework are brief numbered descriptions of the learning experiences that must occur at each grade level, nine
through twelve. Each of these descriptions corresponds to a "micro-unit," a collection of carefully selected laboratory activities,
readings, and assessment items designed to achieve the National Science Education Standards. A micro-unit requires an average
of three class periods to complete."--p.xi.
Study & Master Physical Sciences Grade 11 takes a fresh and innovative look at the world around us and links science to our everyday lives.
All case studies and information on specialised fields, companies and institutions were personally researched by the author and verified by
experts in those fields, companies and institutions.
This book focuses on developing and updating prospective and practicing chemistry teachers’ pedagogical content knowledge. The 11
chapters of the book discuss the most essential theories from general and science education, and in the second part of each of the chapters
apply the theory to examples from the chemistry classroom. Key sentences, tasks for self-assessment, and suggestions for further reading
are also included. The book is focused on many different issues a teacher of chemistry is concerned with. The chapters provide
contemporary discussions of the chemistry curriculum, objectives and assessment, motivation, learning difficulties, linguistic issues, practical
work, student active pedagogies, ICT, informal learning, continuous professional development, and teaching chemistry in developing
environments. This book, with contributions from many of the world’s top experts in chemistry education, is a major publication offering
something that has not previously been available. Within this single volume, chemistry teachers, teacher educators, and prospective teachers
will find information and advice relating to key issues in teaching (such as the curriculum, assessment and so forth), but contextualised in
terms of the specifics of teaching and learning of chemistry, and drawing upon the extensive research in the field. Moreover, the book is
written in a scholarly style with extensive citations to the literature, thus providing an excellent starting point for teachers and research
students undertaking scholarly studies in chemistry education; whilst, at the same time, offering insight and practical advice to support the
planning of effective chemistry teaching. This book should be considered essential reading for those preparing for chemistry teaching, and
will be an important addition to the libraries of all concerned with chemical education. Dr Keith S. Taber (University of Cambridge; Editor:
Chemistry Education Research and Practice) The highly regarded collection of authors in this book fills a critical void by providing an
essential resource for teachers of chemistry to enhance pedagogical content knowledge for teaching modern chemistry. Through clever
orchestration of examples and theory, and with carefully framed guiding questions, the book equips teachers to act on the relevance of
essential chemistry knowledge to navigate such challenges as context, motivation to learn, thinking, activity, language, assessment, and
maintaining professional expertise. If you are a secondary or post-secondary teacher of chemistry, this book will quickly become a favorite
well-thumbed resource! Professor Hannah Sevian (University of Massachusetts Boston)
A resource for middle and high school teachers offers activities, lesson plans, experiments, demonstrations, and games for teaching physics,
chemistry, biology, and the earth and space sciences.
Addressing global environmental problems, such as global warming is essential to global sustainability. Continued research leads to
advancement in standard methods and produces new data. Carbon Dioxide Utilization for Global Sustainability: Proceedings of the 7th
ICCDU (International Conference on Carbon Dioxide Utilization) reflects the most recent research results, as well as stimulating scientific
discussions with new challenges in advancing the development of carbon dioxide utilization. Drawing on a wealth of information, this well
structured book will benefit students, researchers and consultants looking to catch up on current developments in environmental and
chemical engineering. * Provides comprehensive data on CO2 utilisation * Contains up-to-date information, including recent research trends *
Is written for students, researchers and consultants in environmental and chemical engineering
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