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Abstract: CO, Geological storage is one of the key technologies to address global climate changes and reduce greenhouse gas
emissions. Large-scale CO, injection into the formation is prone to inducing CO, leakage problem. In particular, the leakage
problem of CO, through caprock includes capillary leakage, hydraulic fracture and leakage along pre-existing faults crossing
caprock. Therefore, evaluation of caprock seal is crucial for prediction of long-term safety and stability of CO, geological storage.
This paper provides an overview of the current status of research on sealing mechanisms, influencing factors, and damage modes
affecting caprock seal of CO, geological storage. It is concluded that caprock seal mechanisms include capillary seal, hydraulic
seal, and overpressure seal. The main influencing factors of caprock seal characteristics include caprock lithology, mudrock-sand
ratio, caprock mechanical properties, and sequestration pressure. Then, the damage modes of caprock seal during CO, injection

are illustrated, and some insight into the shortcoming of caprock seal is provided.
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4§, 2016; Shi et al., 2018; fLAERN4E, 2015; Wang et
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W5 ( Wei et al., 2016; Fei et al., 2015; Li et al., 2022;
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Fig. 1 Diagram illustrating the process of CO, breaking through the capillary of caprock (Zhang et al., 2022)
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Fig. 3 The mechanisms of tensile rupture, tensile shear rupture, and shear rupture of caprock (Ingram et al., 1997; Sibson, 2003)
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Fig. 4  The failure mode of hydraulic seal in caprock
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Fig. 10 Potential risks of CO, leakage through caprock in the CCS project (Song et al., 2023)
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