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Carbon capture and storage (CCS) technologies are being increasingly focused as methods for reducing carbon dioxide (CO2) emissions into atmosphere and mitigating climate changes. Geologic CO2 storage (GCS) is known as one of the most efficient and straightforward method for CCS because it offers a potential of long-term and large-volume storage. For the GCS, sandstone formations have mainly been selected owing to their relatively homogeneous characteristics such as large porosity and permeability. But recently, highly heterogeneous rocks (e.g., conglomerate rocks) are getting attention as a promising candidate reservoir for CO2 storage to enhance the efficiency of GCS. Kim et al. (2018) presents, for the first time, a two-phase (CO2 and brine) flow visualization under reservoir conditions for a highly heterogeneous conglomerate core obtained from a real CO2 storage site. Heterogeneity of rock properties was evaluated using X-ray computed tomography. Through core-flooding experiments with an in-situ imaging technology, distributions of CO2 saturation depending on compositional complexity were identified. Dense discontinuity networks within clasts provided well-connected pathways for CO2 flow, potentially helping to reduce overpressure. Additionally, a change in CO2 mass within the core in response to change in CO2 injection rate was analyzed, and it revealed that a ten-fold reduction of the CO2 injection rate caused only a 2% decrease in stored CO2 mass, suggesting that the built-up pressure in the reservoir induced by the injection rate can be significantly reduced. Finally, storage capacity of the reservoir was calculated, and high porosity region displayed similar capacity to sandstone.
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