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This book, the outgrowth of a graduate course the authors taught at the Massachusetts Institute of Technology, was designed to fill an urgent need—the training of engineers in
the production of synthetic fuels to replace dwindling supplies of natural ones. The authors presented synthetic fuels as a unified engineering subject, while recognizing that many
of its principles are well-understood aspects of various engineering fields. The presentation begins with a review of chemical and physical fundamentals and conversion
fundamentals, and proceeds to coal gasification and gas upgrading. Subsequent chapters examine liquids and clean solids produced from coal, liquids obtained from oil shale
and tar sands, biomass conversion, and environmental, economic, and related aspects of synthetic fuel use. The text is directed toward beginning graduate students and
advanced undergraduates in chemical and mechanical engineering, but should also appeal to students from other disciplines, including environmental, mining, petroleum, and
industrial engineering, as well as chemistry. It also serves as a reference and guide for professionals.
Around the world, on average, four coal miners die for each million tons of coal recovered. Improving the safety of mining work while responding to the need for increased coal
production, however, is impossible without further development of the physics of mining processes. A relatively new branch of science, it tackles problems that arise during
mineral products recovery, particularly safety issues such as rock failures, coal and gas outbursts, and methane explosions. The first book to present a unifying methodology for
addressing problems such as outbursts and explosions of methane in coal mining, Physics of Coal and Mining Processes integrates theoretical and experimental research on
coal and bearing rocks and examines the anthropogenic processes that occur during deep underground mining. The book summarizes the results of recent and established
research, including studies conducted at the Institute of Physics of Mining Processes of the National Academy of Sciences of Ukraine, headed by the author. Key topics covered
include rock mass in multi-component compressive stress fields and phase conditions of methane in coal. The book also examines state-of-the-art instrumentation and physical
methods of analysis, among them x-ray analysis of coal structures combined with computer simulation and nuclear magnetic resonance (NMR) spectroscopy combined with gas
chromatography. Bridging the gap between the academic theory and the practice of coal mining, the book proposes novel methods to predict rock mass condition, control gasdynamic phenomena, and estimate safe mining loads. A useful reference for scientists, technicians, and engineers working in the coal industry, it also offers an overview of the
physics of mining processes for students pursuing careers in the field.
An excellent overview of industrial carbon and graphite materials, especially their manufacture, use and applications in industry. Following a short introduction, the main part of
this reference deals with industrial forms, their raw materials, properties and manifold applications. Featuring chapters on carbon and graphite materials in energy application,
and as catalysts. It covers all important classes of carbon and graphite, from polygranular materials to fullerenes, and from activated carbon to carbon blacks and nanoforms of
carbon. Indispensable for chemists and engineers working in such fields as steel, aluminum, electrochemistry, nanotechnology, catalyst, carbon fibres and lightweight
composites.
Nowadays, energy production increase has been proven a globally contentious issue, as it counts variable stakeholders of competitive interests. Such indicative competitive
interests are land use for energy crops against maximizing agricultural production yields, as well as the gradually localized trend of energy production from renewables, compared
to the central overexploitation of fossil-fuelled energy sources in mainland grids of energy production. In response to this multi-parametric contradiction on traditional and novel
approaches of energy production, this Special Issue aims at attracting researchers whose scientific interest resides in the electrical energy storage (EES) systems in a wide
range of applicability: Technological advancements, environmental impacts, economies of scale achievement, active involvement of renewables in EES technologies, socioeconomic impacts upon EES diffusion in regional and globalized contexts of analysis. The main limitations and the challenges derived from these scientific approaches will
formulate a fresher scientific viewpoint of novel insights upon EES applicability in developed and developing economies, accordingly. Papers selected for this Special Issue are
subject to a rigorous peer review procedure, enabling an integrated manner of dissemination upon research advancements and multi-disciplinary dynamics, accordingly.
This book is the founding title in the Grammenos Library. The diversity of the subjects covered is unique and the results of research developed over many years are not only comprehensive,
but also have important implications on real life issues in maritime business. The new edition covers a vast number of topics, including: • Shipping Economics and Maritime Nexus •
International Seaborne Trade • Economics of Shipping Market and Shipping Cycles • Economics of Shipping Sectors • Issues in Liner Shipping • Economics of Maritime Safety and Seafaring
Labour Market • National and International Shipping Policies • Aspects of Shipping Management and Operations• Shipping Investment and Finance • Port Economics and Management •
Aspects of International Logistics
“Materials Science in Manufacturing focuses on materials science and materials processing primarily for engineering and technology students preparing for careers in manufacturing. The text
also serves as a useful reference on materials science for the practitioner engaged in manufacturing as well as the beginning graduate student. Integrates theoretical understanding and
current practices to provide a resource for students preparing for advanced study or career in industry. Also serves as a useful resource to the practitioner who works with diverse materials
and processes, but is not a specialist in materials science. This book covers a wider range of materials and processes than is customary in the elementary materials science books. This book
covers a wider range of materials and processes than is customary in the elementary materials science books. * Detailed explanations of theories, concepts, principles and practices of
materials and processes of manufacturing through richly illustrated text * Includes new topics such as nanomaterials and nanomanufacturing, not covered in most similar works * Focuses on
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the interrelationship between Materials Science, Processing Science, and Manufacturing Technology
Three international symposia “Innovative Processing and Synthesis of Ceramics, Glasses and Composites”, “Ceramic Matrix Composites”, and “Microwave Processing of Ceramics” were
held during Materials Science & Technology 2009 Conference & Exhibition (MS&T’09), Pittsburgh, PA, October 25-29, 2009. These symposia provided an international forum for scientists,
engineers, and technologists to discuss and exchange state-of-the-art ideas, information, and technology on advanced methods and approaches for processing, synthesis and characterization
of ceramics, glasses, and composites. A total of 83 papers, including 20 invited talks, were presented in the form of oral and poster presentations. Authors from 19 countries (Austria, Belarus,
Brazil, Bulgaria, Canada, China, Egypt, France, Germany, India, Iran, Italy, Japan, Russia, South Korea, Taiwan, Turkey, U.K., and the United States) participated. The speakers represented
universities, industries, and government research laboratories.
Liquid crystals (LCs) were discovered more than a century ago, and were, for a long time, treated as a physical curiosity, until the development of flat panel screens and display devices
caused a revolution in the information display industry, and in fact in society. There would be no mobile phones without liquid crystals, no flat screen TVs or computer monitors, no virtual
reality, just to name a few of the applications that have changed our whole world of vision and perception. All of these inventions are based on liquid crystals that are formed through a change
in temperature, thermotropic LCs. However, there is another form of liquid crystals, described even earlier, yet much less talked about; the lyotropic liquid crystals that occur through the
change of concentration of some molecules in a solvent. These are found in abundance in nature, making up the cell membranes, and are used extensively in the food, detergents and
cosmetics industries. In this collection of articles by experts in their respective research areas, we bring together some of the most recent and innovative aspects of lyotropic liquid crystals,
which we believe will drive future research and set novel trends in this field.

This book is a printed edition of the Special Issue "Graphene-Polymer Composites" that was published in Polymers
This compilation is the most comprehensive historical collection of papers written on primary aluminum science and technology. It is a definitive reference in the field of aluminum
production and related light metals technologies and contains a strong mix of materials science and practical, applied technology. Written for materials scientists and engineers,
metallurgists, mechanical engineers, aerospace and automobile engineers, electrical and electronics engineers, this volume is a valuable resource for the global aluminum and
light metals industries.
Coal remains an important fossil fuel resource for many nations due to its large remaining resources, relatively low production and processing cost and potential high energy
intensity. Certain issues surround its utilisation, however, including emissions of pollutants and growing concern about climate change. The coal handbook: Towards cleaner
production Volume 2 explores global coal use in industry. Part one is an introductory section which reviews the social and economic value of coal, emissions from coal utilisation,
the handling, impact and utilisation of coal waste, and an exploration of emerging and future issues around industrial coal utilization. Chapters in part two highlight coal resources,
production and use in established markets as well as the emerging markets of Brazil, the Russian Federation, India, Indonesia, and China. Part three focuses specifically on coal
utilisation in industry. Chapters consider thermal coal utilisation, coal use in iron and steel metallurgy, advances in pulverised fuel technology, and the evaluation of coal for
thermal and metallurgical applications. Further chapters explore coal utilisation in the cement and concrete industries, coal gasification and conversion, and value-in-use
assessment for thermal and metallurgical coal. A final chapter summarises the anticipated future pathway towards sustainable, long-term coal use, suggesting transitions that will
be needed to ensure cleaner utilisation for many decades to come. With its distinguished editor and international team of expert contributors, The coal handbook Volumes 1 and
2 is a comprehensive and invaluable resource for professionals in the coal mining, preparation, and utilisation industry, those in the power sector, including plant operators and
engineers, and researchers and academics interested in this field. Reviews the social and economic value of coal, emissions from coal utilisation, and the handling, impact and
utilisation of coal waste Explores emerging and future issues around industrial coal utilization Highlights coal resources, production and use in established markets, as well as
emerging markets such as Brazil, the Russian Federation, India, Indonesia, and China
Nanomaterials' unique properties offer revolutionary means to optimize a variety of products, including electronics, textiles, paintings and coatings, pharmaceuticals, and personal
care products. However, these same properties mean that nanoscale materials can behave differently in the human body and the environment than conventional materials.
Cutting edge high temperature materials include high temperaturesuperconductors, solid oxide fuel cells, thermoelectric materialsand ultrahigh temperature construction materials (including
metals,cermets and ceramics) and have applications in key areas such asenergy, transportation and space technologies. This book introduces the concepts which underpin researchinto these
critical materials including thermodynamics, kineticsand various physical, chemical and modelling techniques with afocus on practical “how to” methods and covers: Introduction to High
Temperature Research Basic Design of High Temperature Furnaces Temperature Measurement Radiation Pyrometry Refractory Materials in the Laboratory Vacuum in Theory and Practice
The Design of Vacuum Furnaces and Thermobalances With highly detailed instrument illustrations and an emphasis onthe control and measurement of the fundamental properties
oftemperature, pressure and mass, High Temperature Experiments inChemistry and Materials Science provides a practical referenceon high temperature measurements, for researchers,
advancedstudents and those working in academic or industriallaboratories. Introduction to High Temperature Research Basic Design of High Temperature Furnaces Temperature
Measurement Radiation Pyrometry Refractory Materials in the Laboratory Vacuum in Theory and Practice The Design of Vacuum Furnaces and Thermobalances
Manufacturing processes for aircraft components include broad activities consisting of multiple materials processing technologies. This book focuses on presenting manufacturing process
technologies exclusively for fabricating major aircraft components. Topics covered in a total of twenty chapters are presented with a balanced perspective on the relevant fundamentals and
various examples and case studies. An individual chapter is aimed at discussing the scope and direction of research and development in producing high strength lighter aircraft materials, and
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cost effective manufacturing processes are also included.
This volume provides documentations for the established MAK values (maximum workplace concentrations) of selected occupational toxicants, including an authoritative review of the
available toxicological studies and data. For each substance, the toxic effects, mechanisms and modes of action, toxicogenetics and metabolism, effects in man and animals are described. In
addition, the carcinogenic, germ-cell mutagenic, sensitizing or skin-resorptive effects as well as their toxicity to the reproductive system are evaluated, plus basic physico-chemical data are
provided. The documentations are thus not only essential for the application of MAK values but also provide a concise toxicological overview for each substance.
As the importance and dependence of specific mineral commodities increase, so does concern about their supply. The United States is currently 100 percent reliant on foreign sources for 20
mineral commodities and imports the majority of its supply of more than 50 mineral commodities. Mineral commodities that have important uses and face potential supply disruption are critical
to American economic and national security. However, a mineral commodity's importance and the nature of its supply chain can change with time; a mineral commodity that may not have
been considered critical 25 years ago may be critical today, and one considered critical today may not be so in the future. The U.S. Geological Survey has produced this volume to describe a
select group of mineral commodities currently critical to our economy and security. For each mineral commodity covered, the authors provide a comprehensive look at (1) the commodity's use;
(2) the geology and global distribution of the mineral deposit types that account for the present and possible future supply of the commodity; (3) the current status of production, reserves, and
resources in the United States and globally; and (4) environmental considerations related to the commodity's production from different types of mineral deposits. The volume describes U.S.
critical mineral resources in a global context, for no country can be self-sufficient for all its mineral commodity needs, and the United States will always rely on global mineral commodity supply
chains. This volume provides the scientific understanding of critical mineral resources required for informed decisionmaking by those responsible for ensuring that the United States has a
secure and sustainable supply of mineral commodities.
Guiding engineering and technology students for over five decades, DeGarmo's Materials and Processes in Manufacturing provides a comprehensive introduction to manufacturing materials, systems, and
processes. Coverage of materials focuses on properties and behavior, favoring a practical approach over complex mathematics; analytical equations and mathematical models are only presented when they
strengthen comprehension and provide clarity. Material production processes are examined in the context of practical application to promote efficient understanding of basic principles, and broad coverage of
manufacturing processes illustrates the mechanisms of each while exploring their respective advantages and limitations. Aiming for both accessibility and completeness, this text offers introductory students a
comprehensive guide to material behavior and selection, measurement and inspection, machining, fabrication, molding, fastening, and other important processes using plastics, ceramics, composites, and
ferrous and nonferrous metals and alloys. This extensive overview of the field gives students a solid foundation for advanced study in any area of engineering, manufacturing, and technology.
Minerals YearbookThe Significance of Tests of Petroleum ProductsA ReportASTM InternationalMineral Facts and ProblemsIndustrial Carbon and Graphite MaterialsRaw Materials, Production and
ApplicationsJohn Wiley & Sons
Fiber-reinforced polymer (FRP) composites have become an integral part of the construction industry because of their versatility, enhanced durability and resistance to fatigue and corrosion, high strength-toweight ratio, accelerated construction, and lower maintenance and life-cycle costs. Advanced FRP composite materials are also emerging for a wide range of civil infrastructure applications. These include
everything from bridge decks, bridge strengthening and repairs, and seismic retrofit to marine waterfront structures and sustainable, energy-efficient housing. The International Handbook of FRP Composites
in Civil Engineering brings together a wealth of information on advances in materials, techniques, practices, nondestructive testing, and structural health monitoring of FRP composites, specifically for civil
infrastructure. With a focus on professional applications, the handbook supplies design guidelines and standards of practice from around the world. It also includes helpful design formulas, tables, and charts
to provide immediate answers to common questions. Organized into seven parts, the handbook covers: FRP fundamentals, including history, codes and standards, manufacturing, materials, mechanics, and
life-cycle costs Bridge deck applications and the critical topic of connection design for FRP structural members External reinforcement for rehabilitation, including the strengthening of reinforced concrete,
masonry, wood, and metallic structures FRP composites for the reinforcement of concrete structures, including material characteristics, design procedures, and quality assurance–quality control (QA/QC)
issues Hybrid FRP composite systems, with an emphasis on design, construction, QA/QC, and repair Quality control, quality assurance, and evaluation using nondestructive testing, and in-service monitoring
using structural health monitoring of FRP composites, including smart composites that can actively sense and respond to the environment and internal states FRP-related books, journals, conference
proceedings, organizations, and research sources Comprehensive yet concise, this is an invaluable reference for practicing engineers and construction professionals, as well as researchers and students. It
offers ready-to-use information on how FRP composites can be more effectively utilized in new construction, repair and reconstruction, and architectural engineering.
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