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Recent findings indicate the potential for highly heterogeneous rocks to be a candidate for Carbon Capture and Storage (CCS). In South Korea, conglomerate formations in the Janggi sedimentary basin showing various distribution of clasts and matrix were considered as potential reservoir for the CCS. In this study, micro-CT image analysis and numerical simulations were performed based on natural conglomerate cores drilled from the basin to evaluate the heterogeneity effect on multiphase flow (CO2-water) during imbibition process under reservoir conditions. Here, the heterogeneity effect was attributed to the petrophysical properties as well as distribution of clasts. Throughout the study, distribution of CO2-water, CO2 saturation (, differential pressure (∆P) and CO2 storage capacity were assessed. 
The petrophysical properties of clasts (i.e., permeability and porosity) were investigated through micro-CT image analysis. The permeability calculations for sub-samples taken from the conglomerate, which represented different clast ratios, exhibited a wide range from 10-15 to 10-10 m2 although the permeability of matrix ranged from 10-13 to 10-12 m2. Porosity ranged from 0.02 to 0.16, which represented decreasing tendency as clast ratio increased.
Several cases were constructed in which the permeability and distribution of the clast constituting the conglomerate core varied. Subsequently, numerical simulations were conducted for imbibition process following drainage process. The results so far show that permeability and distribution of clasts significantly affect distribution of CO2-water, , ∆P and CO2 storage capacity. 
As the permeability of the clast decreased, residual  within the core decreased due to increase in ∆P and thus CO2 solubility. In addition, for a case in which small clasts in upstream of the core were removed, residual  was continuously trapped and even saturation increased. The reason for such result was that most of injected water migrated only through a part of preferential pathways developed by clast distribution. These results highlight the heterogeneity from petrophysical characteristics and distribution of clasts affects thermodynamic properties of CO2, affecting . Also, the ∆P was changed dynamically depending on the distribution of clasts; ∆P upsurged and dropped when the wetting front and dissolution front migrated narrow pathways, respectively. Finally, CO2 storage capacity was evaluated. It was shown that CO2 storage capacity of the regions enclosed by clasts was much higher than other regions consisting of matrix. This implies that heterogeneity from clasts in conglomerate could enhance the CO2 storage capacity.
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