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KEY=SYSTEMS - TRISTIAN PEARSON
TECHNICAL ASSESSMENT OF ORGANIC LIQUID CARRIER HYDROGEN STORAGE SYSTEMS FOR AUTOMOTIVE
APPLICATIONS
In 2007-2009, the DOE Hydrogen Program conducted a technical assessment of organic liquid carrier based hydrogen storage systems
for automotive applications, consistent with the Program's Multiyear Research, Development, and Demonstration Plan. This joint
performance (ANL) and cost analysis (TIAX) report summarizes the results of this assessment. These results should be considered only
in conjunction with the assumptions used in selecting, evaluating, and costing the systems discussed here and in the Appendices.

THE HYDROGEN ECONOMY
OPPORTUNITIES, COSTS, BARRIERS, AND R&D NEEDS
National Academies Press The announcement of a hydrogen fuel initiative in the President's 2003 State of the Union speech
substantially increased interest in the potential for hydrogen to play a major role in the nation's long-term energy future. Prior to that
event, DOE asked the National Research Council to examine key technical issues about the hydrogen economy to assist in the
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development of its hydrogen R&D program. Included in the assessment were the current state of technology; future cost estimates;
CO2 emissions; distribution, storage, and end use considerations; and the DOE RD&D program. The report provides an assessment of
hydrogen as a fuel in the nation's future energy economy and describes a number of important challenges that must be overcome if it
is to make a major energy contribution. Topics covered include the hydrogen end-use technologies, transportation, hydrogen
production technologies, and transition issues for hydrogen in vehicles.

DEPARTMENT OF THE INTERIOR AND RELATED AGENCIES APPROPRIATIONS FOR FISCAL YEAR 1990:
DEPARTMENT OF EDUCATION
ENERGY
A CONTINUING BIBLIOGRAPHY WITH INDEXES
ERDA ENERGY RESEARCH ABSTRACTS
HOW GREEN ARE ELECTRIC OR HYDROGEN-POWERED CARS?
ASSESSING GHG EMISSIONS OF TRAFFIC IN SPAIN
Springer Have you ever wondered by how much CO2 emissions can be reduced by running cars electrically or with hydrogen as fuel?
This Brief provides a quantitative answer to this question using the example of the combined road traﬃc in Spain. The authors
calculate the resulting greenhouse gas (GHG) emissions for the production of hydrogen gas or the required electricity and installing
and maintaining the necessary infrastructure. In this way, they can compare with the GHG emissions in the present situation of oil
fueled cars. Using diﬀerent scenarios, they obtain an assessment how much ‘greener’ the electric or hydrogen cars can get.The
method described in this Brief is scalable and readily adaptable to other countries. It can thus be used for investigating sensible
approaches and developing recommendations for a conversion. As expected, the results depend strongly on the production scenarios
for hydrogen or electricity production. The wrong choice can even result in increased GHG emissions. A proper choice of the roadmap
toward a more sustainable and greener future is of greatest importance – the results described in this Brief can serve as a valuable
and useful guide on our way.
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ENERGY STORAGE SYSTEMS FOR AUTOMOBILE PROPULSION
1979 STUDY
ADVANCEMENT OF SYSTEMS DESIGNS AND KEY ENGINEERING TECHNOLOGIES FOR MATERIALS BASED
HYDROGEN STORAGE
UTRC lead the development of the Simulink Framework model that enables a comparison of diﬀerent hydrogen storage systems on a
common basis. The Simulink Framework model was disseminated on the www.HSECoE.org website that is hosted by NREL. UTRC
contributed to a better understanding of the safety aspects of the proposed hydrogen storage systems. UTRC also participated in the
Failure Mode and Eﬀect Analysis of both the chemical- and the adsorbent-based hydrogen storage system during Phase 2 of the
Hydrogen Storage Engineering Center of Excellence. UTRC designed a hydrogen storage system with a reversible metal hydride
material in a compacted form for light-duty vehicles with a 5.6 kg H2 storage capacity, giving it a 300 miles range. It contains a heat
exchanger that enables eﬃcient cooling of the metal hydride material during hydrogen absorption in order to meet the 3.3 minute
refueling time target. It has been shown through computation that the kinetics of hydrogen absorption of Ti-catalyzed NaAlH4 was
ultimately limiting the rate of hydrogen absorption to 85% of the material capacity in 3.3 minutes. An inverse analysis was performed
in order to determine the material property requirements in order for a metal hydride based hydrogen storage system to meet the
DOE targets. Work on metal hydride storage systems was halted after the Phase 1 to Phase 2 review due to the lack of metal hydride
materials with the required material properties. UTRC contributed to the design of a chemical hydrogen storage system by developing
an adsorbent for removing the impurity ammonia from the hydrogen gas, by developing a system to meter the transport of Ammonia
Borane (AB) powder to a thermolysis reactor, and by developing a gas-liquid-separator (GLS) for the separation of hydrogen gas from
AB slurry in silicone oil. Stripping impurities from hydrogen gas is essential for a long life of the fuel cell system on board of a vehicle.
Work on solid transport of AB was halted after the Phase 1 to Phase 2 review in favor of studying the slurry-form of AB as it appeared
to be diﬃcult to transport a solid form of AB through the thermolysis reactor. UTRC demonstrated the operation of a compact GLS in
the laboratory at a scale that would be required for the actual automotive application. The GLS met the targets for weight and volume.
UTRC also reported about the unresolved issue associated with the high vapor pressure of ﬂuids that could be used for making a
slurry-form of AB. Work on the GLS was halted after the Phase 2 to Phase 3 review as the oﬀ-board regeneration eﬃciency of the
spent AB was below the DOE target of 60%. UTRC contributed to the design of an adsorbent-based hydrogen storage system through
measurements of the thermal conductivity of a compacted form of Metal Organic Framework (MOF) number 5 and through the
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development and sizing of a particulate ﬁlter. Thermal conductivity is important for the design of the modular adsorbent tank insert
(MATI), as developed by Oregon State University (OSU), in order to enable a rapid refueling process. Stringent hydrogen quality
requirements can only be met with an eﬃcient particulate ﬁltration system. UTRC developed a method to size the particulate ﬁlter by
taking into account the eﬀect of the pressure drop on the hydrogen adsorption process in the tank. UTRC raised awareness about the
potential use of materials-based H2 storage systems in applications outside the traditional light-duty vehicle market segment by
presenting at several conferences about niche application opportunities in Unmanned Aerial Vehicles (UAV), Autonomous Underwater
Vehicles (AUV), portable power and others.

HYDROGEN AND FUEL CELLS
Simon and Schuster Hydrogen and fuel cells are vital technologies to ensure a secure and CO2-free energy future. Their development
will take decades of extensive public and private eﬀort to achieve technology breakthroughs and commercial maturity.Government
research programmes are indispensable for catalysing the development process. This report maps the IEA countries current eﬀorts to
research, develop and deploy the interlocking elements that constitute a hydrogen economy, including CO2 capture and storage when
hydrogen is produced out of fossil fuels. It provides an overview of what is being done, and by whom, covering an extensive
complexity of national government R&D programmes. The survey highlights the potential for exploiting the beneﬁts of the
international co-operation.This book draws primarily upon information contributed by IEA governments. In virtually all the IEA
countries, important R&D and policy eﬀorts on hydrogen and fuel cells are in place and expanding. Some are fully-integrated,
government-funded programs, some are a key element in an overall strategy spread among multiple public and private eﬀorts. The
large amount of information provided in this publication reﬂects the vast array of technologies and logistics required to build the
hydrogen economy.

SCIENTIFIC AND TECHNICAL AEROSPACE REPORTS
THE AUTOMOTIVE CHASSIS
VOLUME 2: SYSTEM DESIGN
Springer Nature This textbook draws on the authors’ experience gained by teaching courses for engineering students on e.g. vehicle
mechanics, vehicle system design, and chassis design; and on their practical experience as engineering designers for vehicle and
chassis components at a major automotive company. The book is primarily intended for students of automotive engineering, but also
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for all technicians and designers working in this ﬁeld. Other enthusiastic engineers will also ﬁnd it to be a useful technical guide. The
present volume (The Automotive Chassis – Volume 2: System Design) focuses on the automotive chassis as a system, providing
readers with the knowledge needed to integrate the individual components described in Volume 1 in a complex system that satisﬁes
customers’ expectations. Special emphasis is given to factors inﬂuencing system performance, including: - the inﬂuence of the
powertrain on vehicle performance. Conventional, hybrid and electric powertrains are considered; - factors inﬂuencing vehicles’
handling performance; - factors inﬂuencing vehicles’ comfort performance; and - factors inﬂuencing vehicles’ stability and strategies
for accident avoidance (active safety). In addition, this second volume thoroughly covers topics that are usually neglected in other
books about the automotive chassis, such as: - the basics of vehicle aerodynamics; - internal combustion engines, electric motors and
batteries; and - mathematical modeling tools. This thoroughly revised second edition has been updated to reﬂect the latest advances
in electric and hybrid vehicles, electronic control systems and autonomous driving.

HYDROGEN TECHNOLOGY
MOBILE AND PORTABLE APPLICATIONS
Springer Science & Business Media Aline Leon ́ In the last years, public attention was increasingly shifted by the media and world
governmentsto the conceptsof saving energy,reducingpollution,protectingthe - vironment, and developing long-term energy supply
solutions. In parallel, research funding relating to alternative fuels and energy carriers is increasing on both - tional and international
levels. Why has future energy supply become such a matter of concern? The reasons are the problems created by the world’s current
energy supply s- tem which is mainly based on fossil fuels. In fact, the energystored in hydrocarb- based solid, liquid, and gaseous
fuels was, is, and will be widely consumed for internal combustion engine-based transportation, for electricity and heat generation in
residential and industrial sectors, and for the production of fertilizers in agric- ture, as it is convenient, abundant, and cheap. However,
such a widespread use of fossil fuels by a constantly growing world population (from 2. 3 billion in 1939 to 6. 5 billion in 2006) gives
rise to the two problems of oil supply and environmental degradation. The problemrelated to oil supply is caused by the fact that fossil
fuels are not - newable primary energy sources: This means that since the rst barrel of petroleum has been pumped out from the
ground, we have been exhausting a heritage given by nature.

ALTERNATIVE AUTOMOTIVE TECHNOLOGIES AND ENERGY EFFICIENCY
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HEARING BEFORE THE JOINT ECONOMIC COMMITTEE, CONGRESS OF THE UNITED STATES, ONE HUNDRED
NINTH CONGRESS, FIRST SESSION, JULY 28, 2005
ADVANCES IN CRYOGENIC ENGINEERING
PARTS A & B
Springer Science & Business Media The Hyatt Regency Hotel, Columbus, Ohio was the venue for the 1995 Cryogenic Engineering
Conference. The meeting was held jointly with the International Cryogenic Materials Conference. Jim Peeples, of CVI, Inc., was
conference chairman. Columbus is the home of the Battelle Memorial Institute, a pioneer in cryogenic materials development; the
home of CVI, Inc., and Lake Shore Cryotronics, Inc., two leading manufacturers of cryogenic equipment; and it is the home of Ohio
State University, where research on liquid helium has long been conducted. The program consisted of 315 CEC papers, nearly the
same number as for CEC-91. This was the second largest number of papers ever submitted to the CEC. Of these, 252 papers are
published here, in Volume 41 of Advances in Cryogenic Engineering. Once again the volume is published in two books. This volume
includes a number of photographs taken during the awards lunch on July 20, 1995. Photographs have often been taken during the
conferences, but they have never been used. The pictures are of the awardees, the conference chairs, and the organizers. They are
distributed through out the books on pages that would otherwise have been blank. The pictures can be found on the following pages:
28, 232, 334, 536, 640, 826, 990, 1032, 1202, 1462,1682,1888, and 1994.

AUTOMOTIVE TECHNOLOGY: A SYSTEMS APPROACH
Cengage Learning AUTOMOTIVE TECHNOLOGY: A SYSTEMS APPROACH - the leading authority on automotive theory, service, and
repair - has been thoroughly updated to provide accurate, current information on the latest technology, industry trends, and state-ofthe-art tools and techniques. This comprehensive text covers the full range of basic topics outlined by ASE, including engine repair,
automatic transmissions, manual transmissions and transaxles, suspension and steering, brakes, electricity and electronics, heating
and air conditioning, and engine performance. Now updated to reﬂect the latest ASE Education Foundation MAST standards, as well as
cutting-edge hybrid and electric engines, this trusted text is an essential resource for aspiring and active technicians who want to
succeed in the dynamic, rapidly evolving ﬁeld of automotive service and repair. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
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ALTERNATIVE FUELS FOR TRANSPORTATION
CRC Press Exploring how to counteract the world's energy insecurity and environmental pollution, this volume covers the production
methods, properties, storage, engine tests, system modiﬁcation, transportation and distribution, economics, safety aspects,
applications, and material compatibility of alternative fuels. The esteemed editor highlights the importance of moving toward
alternative fuels and the problems and environmental impact of depending on petroleum products. Each self-contained chapter
focuses on a particular fuel source, including vegetable oils, biodiesel, methanol, ethanol, dimethyl ether, liqueﬁed petroleum gas,
natural gas, hydrogen, electric, fuel cells, and fuel from nonfood crops.

INTRODUCTION TO HYDROGEN TECHNOLOGY
John Wiley & Sons Introduces the ﬁeld of hydrogen technology and explains the basic chemistry underlying promising and innovative
new technologies This new and completely updated edition of Introduction to Hydrogen Technology explains, at an introductory level,
the scientiﬁc and technical aspects of hydrogen technology. It incorporates information on the latest developments and the current
research in the ﬁeld, including: new techniques for isolating and storing hydrogen, usage as a fuel for automobiles, residential power
systems, mobile power systems, and space applications. Introduction to Hydrogen Technology, Second Edition features classroomtested exercises and sample problems. It details new economical methods for isolating the pure hydrogen molecule. These less
expensive methods help make hydrogen fuel a very viable alternative to petroleum-based energy. The book also adds a new chapter
on hydrogen production and batteries. It also provides in-depth coverage of the many technical hurdles in hydrogen storage. The
developments in fuel cells since the last edition has been updated. Oﬀers new chapters on hydrogen production, storage, and
batteries Features new sections on advanced hydrogen systems, new membranes, greenhouse gas sensors and updated technologies
involving solar and wind energies Includes problems at the end of the Chapters, as well as solutions for adopters This book is an
introduction to hydrogen technology for students who have taken at least one course in general chemistry and calculus; it will also be
a resource book for scientists and researchers working in hydrogen-based technologies, as well as anyone interested in sustainable
energy.

AIR POLLUTION-1967: AUTOMOTIVE AIR POLLUTION ... ON PROBLEMS AND PROGRESS ASSOCIATED WITH
CONTROL OF AUTOMOBILE EXHAUST EMISSIONS, LOS ANGELES, CALIF. FEBRUARY 13, 14, 1967; DETROIT,
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MICHIGAN. FEBRUARY 20, 21, 1967
Considers implementing a national automobile emission standard. Feb. 13 and 14 hearings were held in Los Angeles, Calif.; Feb. 20
and 21 hearings were held in Detroit, Mich., pt.1; Considers S. 780, the Air Quality Act of 1967, to establish a program of Federal air
quality standards and assistance to state programs focusing on controlling automobile exhaust emissions. Apr. 3 hearing was held in
Denver, Colo., and Apr. 4 hearing in St. Louis, Mo. pt. 2; Considers status of ambient air quality criteria. Includes the following reports.
a. National Center for Air Pollution Control, "Current Status Report; State and Local Pollution Control Programs" May, 1967 (p.
1160-1283). b. New York City Council, "Air Pollution in New York City" June, 1965 (p. 1495-1568). c. New York City Council, "Blueprint
for Cleaner Air" Dec. 1965 (p. 1569-1624), pt.3; to provide eﬃcient air pollution controls for industry and autos, pt.3; Continuation of
hearings considering S. 780, to provide eﬃcient air pollution controls for industry and autos, pt.4.

HYDROGEN STORAGE MATERIALS
Trans Tech Publications Ltd Materials Science Forum Vol. 31

AIR POLLUTION - 1967 (AUTOMOTIVE AIR POLLUTION), HEARINGS BEFORE THE SUBCOMMITTEE ON AIR AND
WATER POLLUTION...
ШАГИ ВО ТЬМЕ
NBS SPECIAL PUBLICATION
EXPERIMENTAL INVESTIGATION OF ONBOARD STORAGE AND REFUELING SYSTEMS FOR LIQUID-HYDROGENFUELED VEHICLES
AUTOMOTIVE ENGINEERING E-MEGA REFERENCE
Butterworth-Heinemann This one-stop Mega Reference eBook brings together the essential professional reference content from
leading international contributors in the automotive ﬁeld. An expansion the Automotive Engineering print edition, this fully searchable
electronic reference book of 2500 pages delivers content to meet all the main information needs of engineers working in vehicle
design and development. Material ranges from basic to advanced topics from engines and transmissions to vehicle dynamics and
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modelling. * A fully searchable Mega Reference Ebook, providing all the essential material needed by Automotive Engineers on a dayto-day basis. * Fundamentals, key techniques, engineering best practice and rules-of-thumb together in one quick-reference. * Over
2,500 pages of reference material, including over 1,500 pages not included in the print edition

ENERGY: A CONTINUING BIBLIOGRAPHY WITH INDEXES
DEPARTMENT OF THE INTERIOR AND RELATED AGENCIES APPROPRIATIONS FOR 2004: SECRETARY OF THE
INTERIOR
HYDROGEN ECONOMY
The Energy and Resources Institute (TERI) As the dependence on the depleting fossils fuels continues and global warming increases,
we need to ﬁnd an energy system that is renewable and sustainable, eﬃcient and cost-eﬀective, convenient and safe. Hydrogen has
been proposed as the perfect fuel to sustain the energy system. The availability of a reliable and cost-eﬀective supply, safe and
eﬃcient storage, and convenient end use of hydrogen will be essential for a transition to a hydrogen economy. Research is being
conducted throughout the world for the development of safe, cost-eﬀective hydrogen production, storage, and end-use technologies
that support and foster this transition. Hydrogen Economy discusses the strategies and roadmaps of introducing hydrogen as the
alternate source of fuel for sustainable development. The book examines the link between development and energy, prospects of
sustainable development, signiﬁcance of hydrogen energy economy. It provides an authoritative and up-to-date scientiﬁc account of
hydrogen generation, storage, transportation, and safety. Key Features: · Explains the signiﬁcance of hydrogen economy · Examines
the feasibility of transporting, distributing and utilizing hydrogen · Assesses the safety of using hydrogen and potential hazards
Contents: Preface 1. Energy and Development · How Energy is Measured? · Fossil Fuels · Contribution of Non-fossil Energy Sources to
Global Primary Energy Mix 2. Signiﬁcance of Hydrogen Economy · Energy Crisis · Environmental Eﬀects of Using Fossil Fuels · Energy
and Environment · Sustainable Development · Transition to the Hydrogen Economy 3. Hydrogen Production 4. Hydrogen Storage ·
Fundamentals of Hydrogen · Hydrogen Embrittlement · Introduction to Packaging and Storage of Hydrogen · Standardization for
Hydrogen Gas Cylinders · ASME Code Symbol Stamp · Hydrogen Liquefaction · Liquid Hydrogen Storage · Hydrogen Storage in Metal
Hydrides · Developing Hydrogen Storage Media · On-board Hydrogen Storage · Choice of Storage Method 5. Transportation,
Distribution, and Utilization of Hydrogen · Transportation of Hydrogen · Compressed Gas Transport · Transfer of Hydrogen Gas 6.
Hydrogen Hazards Assessment and Safety · Terms and Deﬁnitions · Hazard Analysis · Choosing a Methodology · Hydrogen Hazards ·
Mandated Requirements · Hydrogen Safety Appendix 1: Liquid Hydrogen Handler’s Qualiﬁcation Training 2: Scaling Laws, Explosions,
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Blast Eﬀects, and Fragmentation 3: Hydrogen Sensing and Detection 4: Relief Devices Bibliography Index About the Authors

ENERGY RESEARCH ABSTRACTS
SHORT TERM ENERGY SHORTAGES
HEARINGS, NINETY-THIRD CONGRESS, FIRST SESSION
ERDA ENERGY RESEARCH ABSTRACTS
ENERGY RESEARCH, DEVELOPMENT, DEMONSTRATION, AND COMMERCIAL APPLICATION ACT OF 2005
REPORT OF THE COMMITTEE ON SCIENCE ON H.R. 610
ENERGY RESEARCH, DEVELOPMENT, DEMONSTRATION, AND COMMERCIAL APPLICATION ACT OF 2005, 109-1
HOUSE REPORT NO. 109-216, PART 1
HYDROGEN IC ENGINES
SAE International

FUEL CELLS, THE KEY TO ENERGY INDEPENDENCE?
FIELD HEARING BEFORE THE SUBCOMMITTEE ON ENERGY, COMMITTEE ON SCIENCE, HOUSE OF
REPRESENTATIVES, ONE HUNDRED SEVENTH CONGRESS, SECOND SESSION, JUNE 24, 2002
BIOFUELS
PRODUCTION, APPLICATION AND DEVELOPMENT
CABI Explores the production of biofuels as alternatives to fossil fuels, focusing on the technological issues. This textbook considers
each type of biofuel in production, covering the beneﬁts and problems with production and use and the potential for biological
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material to provide suﬃcient energy for the world's population.

FORD/BASF/UM ACTIVITIES IN SUPPORT OF THE HYDROGEN STORAGE ENGINEERING CENTER OF EXCELLENCE
Widespread adoption of hydrogen as a vehicular fuel depends critically on the development of low-cost, on-board hydrogen storage
technologies capable of achieving high energy densities and fast kinetics for hydrogen uptake and release. As present-day
technologies -- which rely on physical storage methods such as compressed hydrogen -- are incapable of attaining established
Department of Energy (DOE) targets, development of materials-based approaches for storing hydrogen have garnered increasing
attention. Material-based storage technologies have potential to store hydrogen beyond twice the density of liquid hydrogen. To
hasten development of these 'hydride' materials, the DOE previously established three centers of excellence for materials storage R &
D associated with the key classes of materials: metal hydrides, chemical hydrogen, and adsorbents. While these centers made
progress in identifying new storage materials, the challenges associated with the engineering of the system around a candidate
storage material are in need of further advancement. In 2009 the DOE established the Hydrogen Storage Engineering Center of
Excellence with the objective of developing innovative engineering concepts for materials-based hydrogen storage systems. As a
partner in the Hydrogen Storage Engineering Center of Excellence, the Ford-UM-BASF team conducted a multi-faceted research
program that addresses key engineering challenges associated with the development of materials-based hydrogen storage systems.
First, we developed a novel framework that allowed for a material-based hydrogen storage system to be modeled and operated within
a virtual fuel cell vehicle. This eﬀort resulted in the ability to assess dynamic operating parameters and interactions between the
storage system and fuel cell power plant, including the evaluation of performance throughout various drive cycles. Second, we
engaged in cost modeling of various incarnations of the storage systems. This analysis revealed cost gaps and opportunities that
identiﬁed a storage system that was lower cost than a 700 bar compressed system. Finally, we led the HSECoE eﬀorts devoted to
characterizing and enhancing metal organic framework (MOF) storage materials. This report serves as a ﬁnal documentation of the
Ford-UM-BASF project contributions to the HSECoE during the 6-year timeframe of the Center. The activities of the HSECoE have
impacted the broader goals of the DOE-EERE and USDRIVE, leading to improved understanding in the engineering of materials-based
hydrogen storage systems. This knowledge is a prerequisite to the development of a commercially-viable hydrogen storage system.

ENERGY USE IN THE TRANSPORTATION SECTOR
HEARING BEFORE THE COMMITTEE ON ENERGY AND NATURAL RESOURCES, UNITED STATES SENATE, ONE
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HUNDRED EIGHTH CONGRESS, FIRST SESSION, TO RECEIVE TESTIMONY REGARDING ENERGY USE IN THE
TRANSPORTATION SECTOR, MARCH 6, 2003
AIR FORCE JOURNAL OF LOGISTICS
PETROCHEMISTRY
PETROCHEMICAL PROCESSING, HYDROCARBON TECHNOLOGY AND GREEN ENGINEERING
John Wiley & Sons A comprehensive textbook on petrochemical conversion processes for petroleum and natural gas fractions as
produced by reﬁnery operations This innovative textbook provides essential links between the chemical sciences and chemical
technology, between petrochemistry and hydrocarbon technology. The book brings alive key concepts forming the basis of chemical
technology and presents a solid background for innovative process development. In all chapters, the processes described are
accompanied by simpliﬁed ﬂow schemes, encouraging students to think in terms of conceptual process designs. Petrochemistry:
Petrochemical Processing, Hydrocarbon Technology and Green Engineering introduces students to a variety of topics related to the
petrochemical industry, hydrocarbon processing, fossil fuel resources, as well as fuels and chemicals conversion. The ﬁrst chapter
covers the fundamentals and principals for designing several of the processes in the book, including discussions on thermodynamics,
chemical kinetics, reactor calculations, and industrial catalysts. The following chapters address recent advances in hydrocarbon
technology, energy technology, and sources of hydrocarbons. The book then goes on to discuss the petrochemical industry based on
four basic pillars, all derived from petroleum and natural gas: Production of lower alkenes; other sources of lower alkenes;
petrochemicals from C2-C3 alkenes Production of BTX aromatics; chemicals from BTX aromatics C1 technology Diversiﬁcation of
petrochemicals The growing importance of sustainable technology, process intensiﬁcation and addressing greenhouse gas emissions
is reﬂected throughout the book. Written for advanced students working in the areas of petrochemistry, hydrocarbon technology,
natural gas, energy materials and technologies, alternative fuels, and recycling technologies the book is also a valuable reference for
industrial practitioners in the oil and gas industry.

THE GEOGRAPHY OF TRANSPORT SYSTEMS
Routledge This expanded and revised ﬁfth edition of The Geography of Transport Systems provides a comprehensive and accessible
introduction to the ﬁeld with a broad overview of its concepts, methods and areas of application. Aimed mainly at an undergraduate
audience, it provides an overview of the spatial aspects of transportation and focuses on how the mobility of passengers and freight is
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linked with geography. The book is divided into ten chapters, each covering a speciﬁc conceptual dimension, including networks,
modes, terminals, freight transportation, urban transportation and environmental impacts, and updated with the latest information
available. The ﬁfth edition oﬀer new and updated material on information technologies and mobility, e-commerce, transport and the
economy, mobility and society, supply chains, security, pandemics, energy and the environment and climate change. With over 140
updated ﬁgures and maps, The Geography of Transport Systems presents transportation systems at diﬀerent scales ranging from
global to local. This volume is an essential resource for undergraduates studying transport geography, as well as those interested in
economic and urban geography, transport planning and engineering. A companion web site, which contains additional material such
as photographs, maps, ﬁgures and PowerPoint presentations, has been developed for the book and can be found here:
https://transportgeography.org/

13

13

