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ABSTRACT

Sub-seabed CO2 sequestration offers a promising solution for long-term
carbon storage. This study developed a large-scale three-dimensional model to
investigate free-phase CO2 migration during injection and post-injection stages. The
effects of injection rate on COz2 saturation, pressure response, distribution, and migration
distance were evaluated. Higher injection rates increased near-well CO2 saturation, peak
pressure (16.3 MPa), and migration distance, but delayed pressure recovery after
injection. During post-injection migration, CO2 redistribution promoted pressure
dissipation and gradual reservoir pressure recovery. The model agreed well with
theoretical predictions, with an average absolute relative deviation of 7.6%. These
findings support injection optimization and reservoir risk assessment for deep-sea CO2
sequestration.
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