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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. Specially, 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. As CO2 is injected into a porous storage formation, CO2 (a non-wetting phase) displacing brine (a wetting phase) creates a two-phase fluid system; an increase in the non-wetting phase is referred to as drainage, while a decrease is called imbibition.
Recently, highly heterogeneous rocks (e.g., conglomerate rocks) are getting attention as a promising candidate reservoir for CO2 storage. It has been found that hydrogeological properties of those heterogeneous rocks such as porosity and permeability have significantly affected the drainage and imbibition process, and consequently, enhance the efficiency of GCS. In South Korea, the Janggi conglomerate sedimentary formation comprising various distributions of finer-sized sediments and clasts was targeted as reservoir for CO2 storage. Specifically, the clasts are mainly composed of the dacitic volcanic rocks in size from pebble to cobble, of which porosity and permeability range widely. 
Although the formations which consist of conglomerates are considered as promising CO2 storage, there has been little investigation on how hydrogeological properties of clast affect CO2-water transport in conglomerate rock. The goal of this study is to evaluate the effect of porosity and permeability of clast in natural conglomerate core on the two-phase flow under reservoir conditions (10 MPa, 50 ℃). To achieve the goal, numerical models were constructed based on the Janggi conglomerate core, followed by a series of numerical simulations with ECO2N module and TOUGH2-MP simulator. The module designed for applications to GCS within aquifers calculates thermodynamic properties of CO2 and water with the mass and energy conservation between two components, and the simulator facilitates efficient computation for iso- and non-isothermal multiphase fluids flow in porous media.
