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Table S1
Agreement between measured data and simulated results. 
	Parameter
	Measured
	Simulated

	Saturation pressure (MPa)
	22.00
	21.88

	Average GOR (m3/m3)
	108
	103.97

	Crude oil viscosity (cp)
	0.41
	0.42

	MMP of CO2 (MPa)
	33.6
	34




Fig. S1. Pressure-dependent porosity-permeability multiplier curves, (a) Matrix, and (b) Fracture.

Table S2
Chemical equilibrium coefficients of aqueous and mineral reactions. 
	Reactions
	a0
	a1
	a2
	a3
	a4

	Aqueous reactions
	
	-6.5492
	0.0090
	-1.021E-04
	2.762E-07
	-3.561E-10

	
	
	10.6080
	-0.0128
	1.203E-04
	-3.017E-07
	2.694E-10

	
	
	14.9282
	-0.0419
	1.974E-04
	-5.550E-07
	7.581E-10

	Mineral reactions
	
	3.9232
	-0.0345
	2.524E-05
	3.099E-07
	-8.314E-10

	
	
	31.7457
	-0.2013
	5.959E-04
	-9.041E-07
	9.154E-11

	
	
	12.4348
	-0.1123
	2.717E-04
	-8.056E-08
	-8.338E-10

	
	
	0.4613
	-0.0151
	-3.892E-05
	4.290E-07
	-9.219E-10

	
	
	-4.4970
	0.0220
	-1.073E-04
	3.246E-07
	-3.967E-10

	
	
	78.2910
	-0.4198
	1.302E-03
	-2.107E-06
	5.405E-10

	
	
	9.7295
	-0.0989
	2.916E-04
	-3.270E-07
	-3.311E-10

	
	
	2.0689
	-0.0143
	-6.061E-06
	1.459E-07
	-4.189E-10

	
	
	3.1181
	-0.0284
	4.142E-05
	4.757E-08
	-3.488E-10

	
	
	-4.0691
	-0.0057
	-1.102E-04
	4.993E-07
	-9.869E-10

	
	
	3.3944
	-0.0356
	1.326E-05
	2.411E-07
	-8.149E-10

	
	
	5.8195
	-0.0508
	2.213E-04
	-5.232E-07
	4.089E-10
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Fig. S2. The change region in CO2 mole fraction in the oil and water phases in the first soaking stage. The CO2 mole fraction change was less than -10-3 for release and greater than 10-3 for dissolution, (a) CO2 release zone in the oil phase; (b) CO2 dissolution zone in the oil phase; (c) CO2 release zone in the water phase; (d) CO2 dissolution zone in the water phase.
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