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Relative permeability hysteresis and permanent capillary trapping characteristics of supercritical CO2/brine fluid systems: an experimental study at reservoir conditions
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ABSTRACT:  We present the results of an extensive experimental study on relative permeability hysteresis and permanent capillary trapping characteristics of CO2/brine fluid systems. We performed unsteady- and steady-state ﬂow experiments in three diﬀerent sandstone rock samples, i.e. low-and high-permeability Berea and Nugget.  We used both gaseous and supercritical CO2 /brine fluid systems at 3.46 and 11 MPa back pressures and 20 and 55°C temperatures, respectively. We investigated the variations of trapped CO2 saturation (SCO2r) with changes in Swirr. For a given ”Swirr”, the SscCO2r was less than that of gCO2 in the same sample. We also investigated CO2 dissolution during unsteady-state experiments. 

During the steady-state experiments, scCO2 and brine were co-injected with monotonically increasing or decreasing fractional ﬂows to perform drainage and imbibition processes. We carried out nine sets of steady-state drainage and imbibition ﬂow tests with various trajectories generating a comprehensive group of relative permeability hysteresis curves. For both series of experiments, the ratio of SCO2r to initial CO2 saturation (1- Swirr) was found to be much higher for low initial CO2 saturations. The results indicate that very promising fractions (about 50 to 83 %) of the initial CO2 saturation can be permanently trapped. 
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