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		To cope with serious problems including climate change and global warming, carbon neutrality is emerging worldwide. CO2 sequestration has been proposed to be the most effective and efficient way for reducing CO2 concentration in the atmosphere and reaching the goal of reducing CO2 concentration in terms of carbon neutrality. However, the choked flow, a specific kind of flow phenomenon, can be generated during the CO2 migration through the fractures near the injection well since CO2 is injected with a high injection pressure and rate. The occurrence of the choked flow has been also suggested in anthropogenic fluid injection systems such as geothermal energy plants and underground hydrogen storage. In addition, the extreme environment including the volcano, geyser, and ice-plume erupting system located in Enceladus, the satellite of Saturn. Nevertheless, it has not fully understood the choked flow condition and related phenomena although the choked flow can incur large-scale variation in thermodynamic properties that causes the phase transition of CO2 and even a shock wave. 
In this study, CO2 migration with high velocity through fractures was simulated and the choked flow, as well as the thermodynamic properties variation, were investigated. Here, the converging-diverging (CD) fractures of the mm scale were assumed to be ideal CD nozzles. The CD fracture is composed of two cylindrical segments that have a constant cross-sectional area, and a CD segment characterized by varying cross-sectional area between the two cylindrical segments. The center of the CD segment is the throat which has the narrowest cross-sectional area. Particularly, we focused on the CD fractures morphology and selected a total of 9 morphologic properties: Throat Diameter (Dt), Inlet and Outlet Diameter (Dfin and Dfout), Throat Length (Lt), Throat Diameters of the Connected Multiple CD Fracture (Dt1 and Dt2), Wall Curvature of CD Segment (CW), Amplitude of Wall Roughness (AR), and Frequency of Wall Roughness (FR). For all scenarios, the gas phase CO2 of 323 K was injected at the inlet with the constant mass flow rate of 0.1 kg/s, and the outlet was considered as a constant pressure boundary (6.5 MPa). Finally, the wall of CD fracture was assumed as a stationary and no-slip boundary.
		The constant ratio of the length to the position of maximum Ma was observed in the Lt scenario. However, Dt, Dfin, Dfout, Dt1, and Dt2 affected both the choked flow occurrence and the maximum Ma related to the magnitude of the normal shock wave in the diverging segment. Finally, the Ma variation and occurrence of the normal shock showed a complex pattern due to CW, HR, and WR.
