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Carbon Capture, Utilization and Sequestration
This book approaches the energy science sub-field carbon capture with an
interdisciplinary discussion based upon fundamental chemical concepts ranging
from thermodynamics, combustion, kinetics, mass transfer, material properties,
and the relationship between the chemistry and process of carbon capture
technologies. Energy science itself is a broad field that spans many disciplines -policy, mathematics, physical chemistry, chemical engineering, geology, materials
science and mineralogy -- and the author has selected the material, as well as endof-chapter problems and policy discussions, that provide the necessary tools to
interested students.

Carbon Dioxide Capture for Storage in Deep Geologic
Formations
Never before has the quest to balance the needs of people, the environment, and
the economy been so important. While sustainability has been widely taken up by
governments and business, the world has continued to move in increasingly
unsustainable directions, from continued dependence on fossil energy to rising
greenhouse gas emissions, and erosion

Carbon Capture and Storage
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Accompanying CD-ROM contains the results from the CO2 capture projects.

Carbon Dioxide Chemistry, Capture and Oil Recovery
Carbon capture and storage (CCS) has been considered as a practical way in
sequestering the huge anthropogenic CO2 amount with a reasonable cost until a
more pragmatic solution appears. The CCS can work as a bridge before fulfilling
the no-CO2 era of the future by applying to large-scale CO2 emitting facilities. But
CCS appears to lose some passion by the lack of progress in technical
developments and in commercial success stories other than EOR. This is the time
to go back to basics, starting from finding a solution in small steps. The CCS
technology desperately needs far newer ideas and breakthroughs that can
overcome earlier attempts through improving, modifying, and switching the known
principles. This book tries to give some insight into developing an urgently needed
technical breakthrough through the recent advances in CCS research, in addition
to the available small steps like soil carbon sequestration. This book provides the
fundamental and practical information for researchers and graduate students who
want to review the current technical status and to bring in new ideas to the
conventional CCS technologies.

Carbon Capture
Bioenergy with Carbon Capture and Storage: Using Natural Resources for
Sustainable Development presents the technologies associated with bioenergy and
CCS and its applicability as an emissions reduction tool. The book explores existing
climate policies and current carbon capture and storage technologies. Sections
offer an overview of several routes to use biomass and produce bioenergy through
processes with low or even negative CO2 emissions. Associated technology and
the results of recent research studies to improve the sustainability of the processes
are described, pointing out future trends and needs. This book can be used by
bioenergy engineering researchers in industry and academia and by professionals
and researchers in carbon capture and storage. Presents the most recent
technologies in use and future trends in research and policy Examines the
bioenergy production and biomass processing value chains, including biorefining,
negative emission technologies and the use of microalgae Includes technoeconomic analysis and sustainability assessment of the technologies discussed, as
well as an overview of the latest research results

CO2 Sequestration and Valorization
This book addresses the fundamentals of CO2 storage for long-term sequestration
in a subsurface geologic formation. In general, membrane gas separation can find
a large room of application in flue gas. To achieve the development of this
technology on a larger scale than which is possible in the lab we have to use
membrane engineering. Consequently, greater emphasis is placed on novel
materials for gas separation. Possible design strategies and role of novel materials
are discussed. Additionally, the latest progress in design and preparation of
asymmetric membranes for natural gas purification are highlighted. In fact, further
development should focus on module and process design in order to bring gas
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separation membrane technology into commercial application. Therefore, the keys
issues to propel current research towards industrial application are examined.
Besides, the feasibility of implementing polyimide membrane for CO2 removal
under real industrial conditions and its economic viability are highlighted. In order
to exhibit excellent film-forming properties, zeolite membrane and cellulose
acetate butyrate membrane areaddressed. Interestingly, it was found that the
most accurate theoretical three-phase model is arguably revised Pal model with
average percentage error of 0.74%.

Materials and Processes for CO2 Capture, Conversion, and
Sequestration
Addresses materials, technology, and products that could help solve the global
environmental crisis once commercialized This multidisciplinary book encompasses
state-of-the-art research on the topics of Carbon Capture and Storage (CCS), and
complements existing CCS technique publications with the newest research and
reviews. It discusses key challenges involved in the CCS materials design,
processing, and modeling and provides in-depth coverage of solvent-based carbon
capture, sorbent-based carbon capture, membrane-based carbon capture, novel
carbon capture methods, computational modeling, carbon capture materials
including metal organic frameworks (MOF), electrochemical capture and
conversion, membranes and solvents, and geological sequestration. Materials and
Processes for CO2 Capture, Conversion and Sequestration offers chapters on:
Carbon Capture in Metal-Organic Frameworks; Metal Organic Frameworks Materials
for Post-Combustion CO2 Capture; New Progress of Microporous Metal-Organic
Frameworks in CO2 Capture and Separation; In Situ Diffraction Studies of Selected
Metal-Organic Framework (MOF) Materials for Guest Capture Applications;
Electrochemical CO2 Capture and Conversion; Electrochemical Valorization of
Carbon Dioxide in Molten Salts; Microstructural and Structural Characterization of
Materials for CO2 Storage using Multi-Scale X-Ray Scattering Methods; Contribution
of Density Functional Theory to Microporous Materials for Carbon Capture; and
Computational Modeling Study of MnO2 Octahedral Molecular Sieves for Carbon
Dioxide Capture Applications. Addresses one of the most pressing concerns of
society—that of environmental damage caused by the greenhouse gases emitted
as we use fossil fuels Covers cutting-edge capture technology with a focus on
materials and technology rather than regulation and cost Highlights the common
and novel CCS materials that are of greatest interest to industrial researchers
Provides insight into CCS materials design, processing characterization, and
computer modeling Materials and Processes for CO2 Capture, Conversion and
Sequestration is ideal for materials scientists and engineers, energy scientists and
engineers, inorganic chemists, environmental scientists, pollution control
scientists, and carbon chemists.

Algae
Carbon dioxide (CO2) capture and storage (CCS) is the one advanced technology
that conventional power generation cannot do without. CCS technology reduces
the carbon footprint of power plants by capturing, and storing the CO2 emissions
from burning fossil-fuels and biomass. This volume provides a comprehensive
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reference on the state of the art research, development and demonstration of
carbon storage and utilisation, covering all the storage options and their
environmental impacts. It critically reviews geological, terrestrial and ocean
sequestration, including enhanced oil and gas recovery, as well as other advanced
concepts such as industrial utilisation, mineral carbonation, biofixation and
photocatalytic reduction. Foreword written by Lord Oxburgh, Climate Science Peer
Comprehensively examines the different methods of storage of carbon dioxide
(CO2) and the various concepts for utilisation Reviews geological sequestration of
CO2, including coverage of reservoir sealing and monitoring and modelling
techniques used to verify geological sequestration of CO2

Carbon Dioxide Capture
The aim of the book is to provide an understanding of the current science
underpinning Carbon Capture and Sequestration (CCS) and to provide students and
interested researchers with sufficient background on the basics of Chemical
Engineering, Material Science, and Geology that they can understand the current
state of the art of the research in the field of CCS. In addition, the book provides a
comprehensive discussion of the impact of CCS on the energy landscape, society,
and climate as these topics govern the success of the science being done in this
field. The book is aimed at undergraduate students, graduate students, scientists,
and professionals who would like to gain a broad multidisciplinary view of the
research that is being carried out to solve one of greatest challenges of our
generation. Contents:Energy and ElectricityThe Atmosphere and Climate
ModelingThe Carbon CycleIntroduction to Carbon
CaptureAbsorptionAdsorptionMembranesIntroduction to Geological
SequestrationFluids and RocksLarge-Scale Geological Carbon SequestrationLand
Use and Geo-EngineeringList of SymbolsCredits Readership: Students taking
courses on environmental sciences and research level individuals who are
interested in environmental issues related to CCS. Key Features:The first
comprehensive textbook on Carbon Capture and Sequestration (CCS)A
comprehensive discussion on the science of CCS and its impact on society and
climateA multidisciplinary approach to CCS by the leading US research centers on
CCSKeywords:Carbon Capture;Carbon Storage;Carbon Sequestration;Gas
Separations

Introduction to Carbon Capture and Sequestration
A concise overview of carbon dioxide capture and storage (CCS), a promising but
overlooked climate change mitigation pathway. The burning of fossil fuels releases
carbon dioxide (CO2), and these CO2 emissions are a major driver of climate
change. Carbon capture offers a path to climate change mitigation that has
received relatively little attention. In this volume in the MIT Press Essential
Knowledge series, Howard Herzog offers a concise guide to carbon capture,
covering basic information as well as the larger context of climate technology and
policy. Carbon capture, or carbon dioxide capture and storage (CCS), refers to a
suite of technologies that reduce CO2 emissions by “capturing” CO2 before it is
released into the atmosphere and then transporting it to where it will be stored or
used. It is the only climate change mitigation technique that deals directly with
fossil fuels rather than providing alternatives to them. Herzog, a pioneer in carbon
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capture research, begins by discussing the fundamentals of climate change and
how carbon capture can be one of the solutions. He explains capture and storage
technologies, including chemical scrubbing and the injection of CO2 deep
underground. He reports on current efforts to deploy CCS at factories and power
plants and attempts to capture CO2 from the air itself. Finally, he explores the
policies and politics in play around CCS and argues for elevating carbon capture in
the policy agenda.

Carbon Capture, Storage and Utilization
Oxy-fuel combustion is currently considered to be one of the major technologies
for carbon dioxide (CO2) capture in power plants. The advantages of using oxygen
(O2) instead of air for combustion include a CO2-enriched flue gas that is ready for
sequestration following purification and low NOx emissions. This simple and
elegant technology has attracted considerable attention since the late 1990s,
rapidly developing from pilot-scale testing to industrial demonstration. Challenges
remain, as O2 supply and CO2 capture create significant energy penalties that
must be reduced through overall system optimisation and the development of new
processes. Oxy-fuel combustion for power generation and carbon dioxide (CO2)
capture comprehensively reviews the fundamental principles and development of
oxy-fuel combustion in fossil-fuel fired utility boilers. Following a foreword by
Professor János M. Beér, the book opens with an overview of oxy-fuel combustion
technology and its role in a carbon-constrained environment. Part one introduces
oxy-fuel combustion further, with a chapter comparing the economics of oxy-fuel
vs. post-/pre-combustion CO2 capture, followed by chapters on plant operation,
industrial scale demonstrations, and circulating fluidized bed combustion. Part two
critically reviews oxy-fuel combustion fundamentals, such as ignition and flame
stability, burner design, emissions and heat transfer characteristics, concluding
with chapters on O2 production and CO2 compression and purification
technologies. Finally, part three explores advanced concepts and developments,
such as near-zero flue gas recycle and high-pressure systems, as well as chemical
looping combustion and utilisation of gaseous fuel. With its distinguished editor
and internationally renowned contributors, Oxy-fuel combustion for power
generation and carbon dioxide (CO2) capture provides a rich resource for power
plant designers, operators, and engineers, as well as academics and researchers in
the field. Comprehensively reviews the fundamental principles and development of
oxy-fuel combustion in fossil-fuel fired utility boilers Provides an overview of oxyfuel combustion technology and its role in a carbon-constrained environment
Introduces oxy-fuel combustion comparing the economics of oxy-fuel vs. post-/precombustion CO2 capture

Geological CO2 Storage Characterization
Carbon Capture and Storage, Second Edition, provides a thorough, non-specialist
introduction to technologies aimed at reducing greenhouse gas emissions from
burning fossil fuels during power generation and other energy-intensive industrial
processes, such as steelmaking. Extensively revised and updated, this second
edition provides detailed coverage of key carbon dioxide capture methods along
with an examination of the most promising techniques for carbon storage. The
book opens with an introductory section that provides background regarding the
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need to reduce greenhouse gas emissions, an overview of carbon capture and
storage (CCS) technologies, and a primer in the fundamentals of power generation.
The next chapters focus on key carbon capture technologies, including absorption,
adsorption, and membrane-based systems, addressing their applications in both
the power and non-power sectors. New for the second edition, a dedicated section
on geological storage of carbon dioxide follows, with chapters addressing the
relevant features, events, and processes (FEP) associated with this scenario. Nongeological storage methods such as ocean storage and storage in terrestrial
ecosystems are the subject of the final group of chapters. A chapter on carbon
dioxide transportation is also included. This extensively revised and expanded
second edition will be a valuable resource for power plant engineers, chemical
engineers, geological engineers, environmental engineers, and industrial engineers
seeking a concise, yet authoritative one-volume overview of this field. Researchers,
consultants, and policy makers entering this discipline also will benefit from this
reference. Provides all-inclusive and authoritative coverage of the major
technologies under consideration for carbon capture and storage Presents
information in an approachable format, for those with a scientific or engineering
background, as well as non-specialists Includes a new Part III dedicated to
geological storage of carbon dioxide, covering this topic in much more depth (9
chapters compared to 1 in the first edition) Features revisions and updates to all
chapters Includes new sections or expanded content on: chemical looping/calcium
looping; life-cycle GHG assessment of CCS technologies; non-power industries (e.g.
including pulp/paper alongside ones already covered); carbon negative
technologies (e.g. BECCS); gas-fired power plants; biomass and waste co-firing;
and hydrate-based capture

Geological Storage of Carbon Dioxide (CO2)
To achieve goals for climate and economic growth, "negative emissions
technologies" (NETs) that remove and sequester carbon dioxide from the air will
need to play a significant role in mitigating climate change. Unlike carbon capture
and storage technologies that remove carbon dioxide emissions directly from large
point sources such as coal power plants, NETs remove carbon dioxide directly from
the atmosphere or enhance natural carbon sinks. Storing the carbon dioxide from
NETs has the same impact on the atmosphere and climate as simultaneously
preventing an equal amount of carbon dioxide from being emitted. Recent
analyses found that deploying NETs may be less expensive and less disruptive
than reducing some emissions, such as a substantial portion of agricultural and
land-use emissions and some transportation emissions. In 2015, the National
Academies published Climate Intervention: Carbon Dioxide Removal and Reliable
Sequestration, which described and initially assessed NETs and sequestration
technologies. This report acknowledged the relative paucity of research on NETs
and recommended development of a research agenda that covers all aspects of
NETs from fundamental science to full-scale deployment. To address this need,
Negative Emissions Technologies and Reliable Sequestration: A Research Agenda
assesses the benefits, risks, and "sustainable scale potential" for NETs and
sequestration. This report also defines the essential components of a research and
development program, including its estimated costs and potential impact.

Carbon Capture and Storage
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The reconciliation of economic development, social justice and reduction of
greenhouse gas emissions is one of the biggest political challenges of the moment.
Strategies for mitigating CO2 emissions on a large scale using sequestration,
storage and carbon technologies are priorities on the agendas of research centres
and governments. Research on carbon sequestration is the path to solving major
sustainability problems of this century a complex issue that requires a scientific
approach and multidisciplinary and interdisciplinary technology, plus a
collaborative policy among nations. Thus, this challenge makes this book an
important source of information for researchers, policymakers and anyone with an
inquiring mind on this subject.

Membrane Technology for CO2 Sequestration
Absorption-Based Post-Combustion Capture of Carbon Dioxide provides a
comprehensive and authoritative review of the use of absorbents for postcombustion capture of carbon dioxide. As fossil fuel-based power generation
technologies are likely to remain key in the future, at least in the short- and
medium-term, carbon capture and storage will be a critical greenhouse gas
reduction technique. Post-combustion capture involves the removal of carbon
dioxide from flue gases after fuel combustion, meaning that carbon dioxide can
then be compressed and cooled to form a safely transportable liquid that can be
stored underground. Provides researchers in academia and industry with an
authoritative overview of the amine-based methods for carbon dioxide capture
from flue gases and related processes Editors and contributors are well known
experts in the field Presents the first book on this specific topic

Carbon Capture
This exclusive compilation written by eminent experts from more than ten
countries, outlines the processes and methods for geologic sequestration in
different sinks. It discusses and highlights the details of individual storage types,
including recent advances in the science and technology of carbon storage. The
topic is of immense interest to geoscientists, reservoir engineers,
environmentalists and researchers from the scientific and industrial communities
working on the methodologies for carbon dioxide storage. Increasing
concentrations of anthropogenic carbon dioxide in the atmosphere are often held
responsible for the rising temperature of the globe. Geologic sequestration
prevents atmospheric release of the waste greenhouse gases by storing them
underground for geologically significant periods of time. The book addresses the
need for an understanding of carbon reservoir characteristics and behavior. Other
book volumes on carbon capture, utilization and storage (CCUS) attempt to cover
the entire process of CCUS, but the topic of geologic sequestration is not discussed
in detail. This book focuses on the recent trends and up-to-date information on
different storage rock types, ranging from deep saline aquifers to coal to basaltic
formations.

Carbon Capture and Storage
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Carbon Capture and Storage
Arid environments are basically associated with water scarcity. Therefore, soils will
have an extremely low moisture level to support plant and animal life as well as
human social life. Sustainability is the long durability of systems and processes
within various adapted environmental conditions. Recently, systematic scientific
studies on arid environments and sustainability have become more attractive,
critical, and sound than the previous years. Sharing such experiences related to
different environmental circumstances will absolutely help scientists and decisionmakers to have better interpretation of their own environment. By learning
lessons, appropriate, fast, and effective approaches require to implement for
overwhelming such problems. Such actions will certainly lead to more secure and
sustainable environments for plant, animal, and human life.

Oxy-Fuel Combustion for Power Generation and Carbon Dioxide
(CO2) Capture
The large scale consumption of fossil fuels for the production of energy has raised
CO2 levels up to 400 ppm over the last decades. These high atmospheric CO2
concentrations are linked to severe environmental problems such as the
undesirable effects of global warming. In the 21st century, the world will be still
searching for strategies to re-balance the natural carbon cycle and decoupling the
economic growth from CO2 emissions. The transition to a low-carbon economy
emerges as a priority to sustain socio-economic progress in a world of finite
resources. In this sense, Carbon Capture and Storage (CCS) and Carbon Capture
and Utilisation (CCU) are different approaches aimed at mitigating greenhouse gas
impacts from fossil fuels combustion in industrial and energy-related processes.
With the rapidly growing energy demand as countries develop, the CCS and CCU
may be considered as an interesting mid-term solution to mitigate environmental
impacts and allow humans to continue using fossil energy until renewable energy
technologies have matured. In both processes, the CO2 capture seems to be one of
the main bottleneck steps where the efforts have to be applied. Thus, the
development of new processes and technologies for CO2 capture in energy
production is under research in order to maximise their cost-efficiency in this
CO2-emission constrained framework. The book Carbon Dioxide Capture:
Processes, Technology and Environmental Implications aims at presenting the
recent developments for CO2 capture processes in fossil fuel power plants (i.e. precombustion, post-combustion, and oxy-combustion). Besides, new and prospective
breakthrough technologies for CO2 capture for CCS and CCU approaches are
examined.

Carbon Dioxide Capture and Storage
Carbon Capture and Storage technologies (CCS) are moving from experiment
toward commercial applications at a rapid pace, driven by urgent demand for
carbon mitigation strategies. This book examines the potential role of CCS from
four perspectives: technology development, economic competitiveness,
environmental and safety impacts, and social acceptance. IEK-STE of
Forschungszentrum Juelich presents this interdisciplinary study on CCS, based on
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methods of Integrated Technology Assessment. Following an introductory chapter
by editor Wilhelm Kuckshinrichs, Part I of the book surveys the status of carbon
capture technologies, and assesses the potential for research and development of
applications that are useful at scales required for meaningful mitigation.
Transportation, Utilization and Environmental Aspects of CO2 receive chapterlength treatments, and the section concludes with an examination of safe
geological storage of CO2 based on the example of the Ketzin pilot site, not far
from Berlin. Part II covers Economic and Societal Perspectives. The first chapter
discusses the use of CCS in the energy sector, analyzing costs associated with
electricity generation and CO2 mitigation on the basis of technology-specific cost
and process parameters, along with a merit-order illustration of the possible
implications of CCS facilities for energy costs. Later chapters outline the costs of
CCS application in energy- and CO2-intensive industries; analyze system
characteristics of CCS infrastructures, showing that the infrastructure cost function
depends on the ratio of fixed to variable costs, as well as on the spatial distribution
of CO2 sources and storage facilities; interpret cross-sector carbon mitigation
strategies and their impacts on the energy and CO2 balance; and discuss
awareness and knowledge of CCS, attitudes towards it, and how the risks and
benefits of CCS are perceived. Part III discusses the Framework for Energy and
Climate Policy, with chapters on acceptance and adoption of CCS policy in
Germany, and the EU, and an assessment of international cooperation in support of
CCS. The final chapter summarizes the central arguments, discusses the potential
role of carbon capture and utilization as part of a German transformation strategy,
and extrapolates the findings to European and international contexts.

Advances in Carbon Capture
Carbon Capture and Storage (CCS) is increasingly viewed as one of the most
significant ways of dealing with greenhouse gas emissions. Critical to realising its
potential will be the design of effective legal regimes at national and international
level that can handle the challenges raised but without stifling a new technology of
potential great public benefit. These include: long-term liability for storage;
regulation of transport; the treatment of stored carbon under emissions trading
regimes; issues of property ownership; and, increasingly, the sensitivities of
handling the public engagement and perception. Following its publication in 2011,
Carbon Capture and Storage quickly became required reading for all those
interested in, or engaged by, the need to implement regulatory approaches to CCS.
The intervening years have seen significant developments globally. Earlier
legislative models are now in force, providing important lessons for future legal
design. Despite these developments, the growth of the technology has been slower
in some jurisdictions than others. This timely new edition will update and critically
assess these updates and provide context for the development of CCS in 2018 and
beyond.

Negative Emissions Technologies and Reliable Sequestration
"Kamel Bennaceur was the project leader for the development of the study. The
other main authors were Dolf Gielen, Tom Kerr and Cecilia
Tam"--Acknowledgements.
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The Social Dynamics of Carbon Capture and Storage
This book investigates geological CO2 storage and its role in greenhouse gas
emissions reduction, enhanced oil recovery, and environmentally responsible use
of fossil fuels. Written for energy/environmental regulators at every level of
government (federal, state, etc.), scientists/academics, representatives from the
power and fossil energy sectors, NGOs, and other interested parties, this book uses
the characterization of the Rock Springs Uplift site in Wyoming as an integrated
case study to illustrate the application of geological CO2 storage science,
principles, and theory in a real-world scenario.

Greenhouse Gases
Reports on methods of capturing and storing CO2 from major sources to reduce
the levels emitted to the atmosphere by human activities.

Arid Environments and Sustainability
A theoretical and practical analysis of the complex liability issues raised by carbon
capture and storage systems for containing greenhouse gases.

Climate Intervention
Advances in Carbon Capture reviews major implementations of CO2 capture,
including absorption, adsorption, permeation and biological techniques. For each
approach, key benefits and drawbacks of separation methods and technologies,
perspectives on CO2 reuse and conversion, and pathways for future CO2 capture
research are explored in depth. The work presents a comprehensive comparison of
capture technologies. In addition, the alternatives for CO2 separation from various
feeds are investigated based on process economics, flexibility, industrial aspects,
purification level and environmental viewpoints. Explores key CO2 separation and
compare technologies in terms of provable advantages and limitations Analyzes all
critical CO2 capture methods in tandem with related technologies Introduces a
panorama of various applications of CO2 capture

Environmental and Economic Sustainability
Geological storage and sequestration of carbon dioxide, in saline aquifers, depleted
oil and gas fields or unminable coal seams, represents one of the most important
processes for reducing humankind’s emissions of greenhouse gases. Geological
storage of carbon dioxide (CO2) reviews the techniques and wider implications of
carbon dioxide capture and storage (CCS). Part one provides an overview of the
fundamentals of the geological storage of CO2. Chapters discuss anthropogenic
climate change and the role of CCS, the modelling of storage capacity, injectivity,
migration and trapping of CO2, the monitoring of geological storage of CO2, and
the role of pressure in CCS. Chapters in part two move on to explore the
environmental, social and regulatory aspects of CCS including CO2 leakage from
geological storage facilities, risk assessment of CO2 storage complexes and public
engagement in projects, and the legal framework for CCS. Finally, part three
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focuses on a variety of different projects and includes case studies of offshore CO2
storage at Sleipner natural gas field beneath the North Sea, the CO2CRC Otway
Project in Australia, on-shore CO2 storage at the Ketzin pilot site in Germany, and
the K12-B CO2 injection project in the Netherlands. Geological storage of carbon
dioxide (CO2) is a comprehensive resource for geoscientists and geotechnical
engineers and academics and researches interested in the field. Reviews the
techniques and wider implications of carbon dioxide capture and storage (CCS) An
overview of the fundamentals of the geological storage of CO2 discussing the
modelling of storage capacity, injectivity, migration and trapping of CO2 among
other subjects Explores the environmental, social and regulatory aspects of CCS
including CO2 leakage from geological storage facilities, risk assessment of CO2
storage complexes and the legal framework for CCS

Carbon Capture and Sequestration
The United States produces over seventy percent of all its electricity from fossil
fuels and nearly fifty percent from coal alone. Worldwide, forty-one percent of all
electricity is generated from coal, making it the single most important fuel source
for electricity generation, followed by natural gas. This means that an essential
part of any portfolio for emissions reduction will be technology to capture carbon
dioxide and permanently sequester it in suitable geologic formations. While many
nations have incentivized development of CCS technology, large regulatory and
legal barriers exist that have yet to be addressed. This book identifies current law
and regulation that applies to geologic sequestration in the U.S., the regulatory
needs to ensure that geologic sequestration is carried out safely and effectively,
and barriers that current law and regulation present to timely deployment of CCS.
The authors find the three most significant barriers to be: an ill-defined process to
access pore space in deep saline formations; a piecemeal, procedural, and static
permitting system; and the lack of a clear, responsible plan to address long-term
liability associated with sequestered CO2. The book provides legislative options to
remove these barriers and address the regulatory needs, and makes
recommendations on the best options to encourage safe, effective deployment of
CCS. The authors operationalize their recommendations in legislative language,
which is of particular use to policymakers faced with the challenge of addressing
climate change and energy.

Developments and Innovation in Carbon Dioxide (CO2) Capture
and Storage Technology
Algae - Organisms for Imminent Biotechnology will be useful source of information
on basic and applied aspects of algae for post graduate students, researchers,
scientists, agriculturists, and decision makers. The book comprises a total of 12
chapters covering various aspects of algae particularly on microalgal
biotechnology, bloom dynamics, photobioreactor design and operation of
microalgal mass cultivation, algae used as indicator of water quality, microalgal
biosensors for ecological monitoring in aquatic environment, carbon capture and
storage by microalgae to enhancing CO2 removal, synthesis and biotechnological
potentials of algal nanoparticles, biofilms, silica-based nanovectors, challenges and
opportunities in marine algae, and genetic identification and mass propagation of
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economically important seaweeds and seaweeds as source of new bioactive
prototypes.

Underground Storage of CO2 and Energy
Fossil fuels still need to meet the growing demand of global economic
development, yet they are often considered as one of the main sources of the CO2
release in the atmosphere. CO2, which is the primary greenhouse gas (GHG), is
periodically exchanged among the land surface, ocean, and atmosphere where
various creatures absorb and produce it daily. However, the balanced processes of
producing and consuming the CO2 by nature are unfortunately faced by the
anthropogenic release of CO2. Decreasing the emissions of these greenhouse
gases is becoming more urgent. Therefore, carbon sequestration and storage (CSS)
of CO2, its utilization in oil recovery, as well as its conversion into fuels and
chemicals emerge as active options and potential strategies to mitigate CO2
emissions and climate change, energy crises, and challenges in the storage of
energy.

Bioenergy with Carbon Capture and Storage
IPCC Report on sources, capture, transport, and storage of CO2, for researchers,
policy-makers and engineers.

Recent Advances in Carbon Capture and Storage
This book focuses on issues related to a suite of technologies known asCarbon
Capture and Storage (CCS), which can be used to capture and store underground
large amounts of industrial CO2 emissions. It addresses how CCS should work, as
well as where, why, and how these technologies should be deployed, emphasizing
the gaps to be filled in terms o

CO2 Capture and Storage
Carbon capture and storage (CCS) has emerged rapidly as a crucial technological
option for decarbonising electricity supply and mitigating climate change. Great
hopes are being pinned on this new technology but it is also facing growing
scepticism and criticism. This book is the first to bring together the full range of
social and policy issues surrounding CCS shedding new light on this potentially
vital technology and its future. The book covers many crucial topics including the
roles and positions that different publics, NGOs, industry, political parties and
media are taking up; the way CCS is organised, supported and regulated; how CCS
is being debated and judged; how innovation, demonstration and learning are
occurring and being conceptualised and promoted; and the role of CCS in the
transition to a low carbon energy future. The authors draw on a variety of
approaches, concepts, methods and themes and provide a new understanding of
innovation in the energy and climate change fields. It tackles the many issues in a
way that speaks to those concerned not only to understand these developments,
but to those who are involved in the scientific and technological work itself, as well
as those charged with evaluating and making decisions relevant to the future of
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the technology.

Absorption-Based Post-Combustion Capture of Carbon Dioxide
This book is divided in two sections. Several chapters in the first section provide a
state-of-the-art review of various carbon sinks for CO2 sequestration such as soil
and oceans. Other chapters discuss the carbon sequestration achieved by storage
in kerogen nanopores, CO2 miscible flooding and generation of energy efficient
solvents for postcombustion CO2 capture. The chapters in the second section focus
on monitoring and tracking of CO2 migration in various types of storage sites, as
well as important physical parameters relevant to sequestration. Both researchers
and students should find the material useful in their work.

Carbon Dioxide Sequestration in Cementitious Construction
Materials
Carbon capture and storage (CCS) refers to a set of technologies and methods for
the mitigation, remediation, and storage of industrial CO2 emissions, the most
imminent and virile of the greenhouse gases (GHG). The book addresses the
methods and technologies currently being applied, developed, and most in need of
further research. The book: • Discusses methods of carbon capture in industrial
settings • Presents biological and geological approaches to carbon sequestration •
Introduces ionic liquids as a method of carbon capture • Introduces new
approaches to capturing CO2 from ambient air

Carbon Capture and Storage
Carbon Dioxide Sequestration in Cementitious Construction Materials provides an
updated, state-of-the-art review on the development of cementitious construction
materials based on carbon dioxide storage, which will have a major eco-efficient
and economic benefit for the construction industry. Key chapters include methods
for the assessment of carbon dioxide absorbed by cementitious materials, air and
water-based carbon dioxide storage, carbon dioxide storage modeling, carbonation
mechanisms, carbon dioxide storage on recycled aggregates, calcium, sodium and
magnesium- based binders, properties and the durability of carbon dioxide based
concrete. Promotes the importance of CO2 storage in carbonation of these
materials, especially reincorporation of CO2 during fabrication Discusses a wide
range of cementitious materials with CO2 storage capabilities Features redesign of
cementation mechanisms to utilize CO2 during fabrication

Geologic Carbon Sequestration
Of the known greenhouse gases, political attention to date has primarily focused
on carbon dioxide (CO2), whereby it is assumed that underground storages of
crude oil and natural gas through Carbon Capture and Storage (CCS) technology
could contribute significantly to global climate protection. Underground Storage of
CO2 and Energy covers many aspects of CO2 sequestration and its usage, as well
as of underground storage of fossil and renewable energy sources, and is divided
into 8 parts: • Environmental and Energy Policy & Law for Underground Storage •
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Geological Storage and Monitoring • Enhanced Gas and Oil Recovery Using CO2
(CO2 -EGR/EOR) • Rock Mechanical Behavior in Consideration of Dilatancy and
Damage • Underground Storage of Natural Gas and Oil • Underground Storage of
Wind Energy • State-of-the-Art & New Developments in Gas Supply in Germany
and China • EOR & New Drilling Technology Underground Storage of CO2 and
Energy will be invaluable to academics, professionals and engineers, and to
industries and governmental bodies active in the field of underground storage of
fossil and renewable energy sources.

Carbon Capture
The signals are everywhere that our planet is experiencing significant climate
change. It is clear that we need to reduce the emissions of carbon dioxide and
other greenhouse gases from our atmosphere if we want to avoid greatly increased
risk of damage from climate change. Aggressively pursuing a program of emissions
abatement or mitigation will show results over a timescale of many decades. How
do we actively remove carbon dioxide from the atmosphere to make a bigger
difference more quickly? As one of a two-book report, this volume of Climate
Intervention discusses CDR, the carbon dioxide removal of greenhouse gas
emissions from the atmosphere and sequestration of it in perpetuity. Climate
Intervention: Carbon Dioxide Removal and Reliable Sequestration introduces
possible CDR approaches and then discusses them in depth. Land management
practices, such as low-till agriculture, reforestation and afforestation, ocean iron
fertilization, and land-and-ocean-based accelerated weathering, could amplify the
rates of processes that are already occurring as part of the natural carbon cycle.
Other CDR approaches, such as bioenergy with carbon capture and sequestration,
direct air capture and sequestration, and traditional carbon capture and
sequestration, seek to capture CO2 from the atmosphere and dispose of it by
pumping it underground at high pressure. This book looks at the pros and cons of
these options and estimates possible rates of removal and total amounts that
might be removed via these methods. With whatever portfolio of technologies the
transition is achieved, eliminating the carbon dioxide emissions from the global
energy and transportation systems will pose an enormous technical, economic, and
social challenge that will likely take decades of concerted effort to achieve. Climate
Intervention: Carbon Dioxide Removal and Reliable Sequestration will help to
better understand the potential cost and performance of CDR strategies to inform
debate and decision making as we work to stabilize and reduce atmospheric
concentrations of carbon dioxide.

Carbon Capture and Storage
Carbon capture and storage (CCS) is among the advanced energy technologies
suggested to make the conventional fossil fuel sources environmentally
sustainable. It is of particular importance to coal-based economies. This book deals
at length with the various aspects of carbon dioxide capture, its utilization and
takes a closer look at the earth processes in carbon dioxide storage. It discusses
potential of Carbon Capture, Storage, and Utilization as innovative energy
technology towards a sustainable energy future. Various techniques of carbon
dioxide recovery from power plants by physical, chemical, and biological means as
well as challenges and prospects in biomimetic carbon sequestration are
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described. Carbon fixation potential in coal mines and in saline aquifers is also
discussed. Please note: This volume is Co-published with The Energy and
Resources Institute Press, New Delhi. Taylor & Francis does not sell or distribute
the Hardback in India, Pakistan, Nepal, Bhutan, Bangladesh and Sri Lanka

Carbon Capture, Storage and Use
Sustainability should be a key component of every process, safeguarding resources
and reserves for future generations. This book shows how a responsible use of
resources is possible, offering valid technological alternatives to fight climate
change. We offer current technologies and valid methods for a wide range of
activities: teaching, investigation, work, business and even daily life. We
encourage all our readers to join us and become part of the solution to climate
change, rather than the problem. After reading this book, we are certain that you
will find justified reasons to start your own personal and social awareness
campaign in favour of these effective technologies against climate change.
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