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Research progress of enhancement strategies for CO, geological storage
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Abstract: CO, geological storage, as an important component of the carbon capture, utilization and sequestration (CCUS) technology, is
one of the key approaches to achieving the goal of carbon neutrality. The long-term secure storage of CO, is ensured through the
combined action of multiple mechanisms. Deep saline aquifers, depleted oil and gas reservoirs, deep unmineable coal seams, and basalt
formations are the main geological storage sites for CO,. Due to the relatively low viscosity of CO, and its strong mobility in formations,
the sweep efficiency during injection is limited, which results in low storage efficiency and insufficient utilization of reservoir space.
Strategies such as CO, water-alternating-gas injection (CO,-WAG), CO, foam injection and carbonated water injection (CWI) can
effectively improve the efficiency of CO, geological storage, while also enhancing the safety and long-term stability of the storage
process. First the mechanisms of CO, geological storage were introduced, and then the research progress and key issues of three injection
strategies (CO,-WAG, CO, foam injection and CWI) in improving storage efficiency and stability were reviewed. Combined with typical
engineering practices, the shortcomings of existing technologies were revealed and optimization directions were proposed. Finally, the
technical characteristics and process conditions of the relevant technologies were comparatively summarized. This study aims to provide
references for the optimization design and engineering application of CO, geological storage technologies.
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Fig.1 Schematic diagram of main mechanisms of CO,

geological storage®!!
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Fig. 2 Schematic diagrams of mechanisms for enhancing CO, storage efficiency by different injection strategies
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