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"Chapter 7 Carbon Dioxide Geological Storage (CGS) — Current Status
and Opportunities "

Ad(ditional information is available at the end of the chapter
http://dx.doi.org/10.5772/62173

Abstract:

Carbon dioxide sequestration has gained a great deal of global interest because of
the needs and applications of mitigation strategy in many areas of human
endeavors includ- ing capture and reduction of CO2 emission into atmosphere,
oil and gas enhanced pro- duction, and COZ2 geological storage. In recent years,
many developed countries as well as some developing ones have extensively
investigated all aspects of the carbon dioxide geological storage (CGS) process
such as the potential of storage sites, understanding the behavior of CO2, and
its interaction with various formations comprising trapping mecha- nisms, flow
pattern, and interactions with formation rocks and so on. This review presents
a summary of recent research efforts on storage capacity estimation techniques
in most prominent storage options (depleted oil and gas reservoir, saline
aquifers and coal beds), modeling and simulation means followed by monitoring
and verification ap- proaches. An evaluation of the more interesting techniques
which are gaining attention in each part is discussed. Keywords: carbon dioxide,

geological storage, CGS.
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Carbon Utilization and Integration in the Petroleum Industry

Zahra Nargessi, Ali Palizdar, Mojgan Abbasi, Ali Vatani

Institute of Liquefied Natural Gas (I-LNG), School of Chemical Engineering, College
of Engineering, University of Tehran, Tehran, Iran

Institute of Petroleum Engineering, School of Chemical Engineering, College of
Engineering, University of Tehran, Tehran, Iran

Abstract

It is well known that; rapid industrial growth has significantly increased greenhouse
gas emissions, with carbon dioxide (COZ2), methane, and nitrous oxides contributing
substantially to global climate change. The petroleum industry, pivotal in the energy
supply chain, stands as the third-largest stationary emitter of industrial greenhouse
gases globally, primarily due to its refining processes. Efforts to mitigate CO2
emissions from petroleum operations encompass three categories: direct emissions
from extraction and processing, indirect emissions from purchased heat and power
sources, and other indirect emissions from burning oil or petroleum products. This
chapter discusses important strategies for capturing and utilization of CO2 emissions
in the petroleum industry, focusing on technological advancements and operational
improvements. Captured COZ2 can be converted into valuable chemicals like
methanol, ethylene, and urea, or injected into the reservoirs. In the construction
industry, CO2 is used to produce sustainable building materials like carbon-fired
concrete and will undoubtedly reducing the carbon footprint of the cement industry.
Obviously, in agriculture, COZ2 enrichment enhances plant growth and boosts
productivity, while practices like biochar application and agroforestry sequester
carbon in soil and vegetation. It can be safely claimed that these applications show
the potential of using CO2 utilization to contribute to a more sustainable and circular
economy. It should be noted that, the challenges in technology development,
economic feasibility, and regulatory compliance are critical considerations for the
widespread adoption of these strategies. It should be mentioned that, it is very
important to carry out detailed studies in order to have a deep and conceptual
understanding of these dynamics in order to achieve sustainable industrial practices

aligned with global climate goal.
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