
Geological Sequestration of Carbon Dioxide:
A Comprehensive Guide
Geological Sequestration of Carbon Dioxide is a comprehensive guide to
the science, technology, and policy of geological carbon capture and
storage (CCS). This book provides a detailed overview of the geological
processes involved in CCS, including CO2 injection, migration, and
storage. It also discusses the environmental, economic, and regulatory
aspects of CCS, and provides a roadmap for the future of this important
technology.
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The Science of CCS

CCS is a process of capturing CO2 from industrial sources and injecting it
deep underground into geological formations. The CO2 is then stored in
these formations for long periods of time, preventing it from being released
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into the atmosphere. The geological processes involved in CCS are
complex, and include:

CO2 injection: CO2 is injected into a geological formation through a
well. The CO2 is typically injected into a supercritical state, which
means that it is a fluid that is denser than a gas but less dense than a
liquid.

CO2 migration: Once the CO2 is injected into the formation, it begins
to migrate through the pore space. The CO2 will migrate in the
direction of least resistance, which is typically towards the top of the
formation. The rate of migration will depend on the permeability of the
formation and the pressure gradient.

CO2 storage: The CO2 will eventually reach a point where it is trapped
in the formation. This can occur due to a number of mechanisms,
including capillary trapping, structural trapping, and mineral trapping.
Capillary trapping occurs when the CO2 is trapped in small pores in
the rock. Structural trapping occurs when the CO2 is trapped in a
geological structure, such as a fault or an anticline. Mineral trapping
occurs when the CO2 reacts with minerals in the rock to form stable
carbonates.

The Environmental Benefits of CCS

CCS has the potential to make a significant contribution to the reduction of
greenhouse gas emissions. By capturing CO2 from industrial sources and
storing it underground, CCS can prevent this CO2 from being released into
the atmosphere. This can help to slow the rate of climate change and its
associated impacts, such as rising sea levels, more extreme weather
events, and changes in plant and animal life.



The Economic Benefits of CCS

CCS can also provide a number of economic benefits. By reducing
greenhouse gas emissions, CCS can help to reduce the costs of climate
change adaptation and mitigation. CCS can also create new jobs and boost
economic growth in the industries that are involved in the development and
deployment of this technology.

The Regulatory Framework for CCS

The regulatory framework for CCS is still under development in many
countries. However, there are a number of key regulatory issues that need
to be addressed in Free Download to ensure the safe and effective
deployment of this technology. These issues include:

Site selection: The selection of suitable sites for CCS is critical to the
safe and effective deployment of this technology. Sites must be
carefully evaluated to ensure that they are geologically stable and that
they do not pose a risk to human health or the environment.

Monitoring and verification: Once a CCS site has been selected, it is
important to monitor and verify the performance of the site over time.
This monitoring and verification can help to ensure that the CO2 is
being stored safely and that there are no leaks.

Liability: The issue of liability for CCS is a complex one. It is important
to clarify who is liable for any damages that may occur as a result of
CCS operations. This will help to ensure that the risks of CCS are
properly managed.

The Future of CCS



CCS is a promising technology with the potential to make a significant
contribution to the reduction of greenhouse gas emissions. However, there
are a number of challenges that need to be overcome before CCS can be
widely deployed. These challenges include the high cost of CCS, the
regulatory uncertainty surrounding this technology, and the public's
concerns about the safety of CCS. Despite these challenges, CCS remains
an important option for reducing greenhouse gas emissions and mitigating
the impacts of climate change.

Geological Sequestration of Carbon Dioxide is a comprehensive guide to
the science, technology, and policy of CCS. This book provides a detailed
overview of the geological processes involved in CCS, including CO2
injection, migration, and storage. It also discusses the environmental,
economic, and regulatory aspects of CCS, and provides a roadmap for the
future of this important technology.
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