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ABSTRACT: This study is to evaluate the effect of SO, impurity on geologic CO, storage. Study area, a small-scale
CO: injection site, is located at Yeongil Bay within the Pohang Basin. For this study, we use TOUGHREACT
geochemical code to simulate following three injection cases: 1) pure CO,, 2) 99.99% CO; + 0.01% SO», and 3)
99.95% CO, +0.05% SO». The modeling results show that pH further decreases with higher content of SO, which
leads to the increase in calcite solubility. On the other hand, ankerite and siderite are precipitated but the stability
of siderite is low because of re-dissolution after injection stop. Pyrite is formed by the injection of SO, impurity,
while anhydrite is precipitated near the injection well only in higher SO, content (0.05%). The result of mineral
volume change near the injection well shows that the largest decrease in volume occurs in calcite among minerals,
which leads to the increase in porosity and permeability. This shows that SO, impurity can enhance the injection
efficiency. However, mineral trapping capacity of SO, impurity is relatively lower than that of pure CO,. This study
will be helpful to evaluate the injection and storage efficiency of CO».
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Table 1. Hydrological parameters using in TOUGHREACT simulation.

Parameters Values
Horizontal permeability (mz) 4.02x10™ m*
Vertical permeability (m”) Horizontal permeability/10
Porosity (%) 24.5
Pore compressibility (1/Pa) 4.5%10™°
Density (kg/m’) 2600
Relative permeability (van Genuchten-Mualem)
m, exponent 0.457
Slr, residual water saturation 0.3
Sgr, residual gas saturation 0.05
Capillary pressure (van Genuchten)
m, exponent 0.457
Slr, residual water saturation 0.0
PO, strength coefficient (kPa) 19.61
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Table 2. Kinetic parameters used in this model.

Kinetic parameters

Minerals \ﬁol. A2 Neutral mechanism Acid mechanism Base mechanism
%o (em/g)  ogKs,s Ea logKos Ea n logKos Ea n

(mol/m*/s) (kJ/mol) (mol/m’/s) (kJ/mol) (H") (mol/m%s) (kJ/mol) (H")
Albite 84 98 -12.56 69.8 -10.16 65 0457 -15.60 71 -0.572
Calcite 2.2 Assumed at equilibrium
Chlorite 20 938 -12.52 88 -11.11 88 0.5 -21.20 94.1 -0.823
K-feldspar 48 98 -12.41 38 -10.06 51.7 05 -21.20 94.1 -0.823
Kaolinite 24.1 151.6  -13.16 22.2 -11.31 659 0.777 -17.05 17.9 -0.472
ig?“nonnon“e 307 1516 -1278 35  -1098 236 034 -1652 588  -0.4
Quartz 278 9.8 -13.99 87.7
Dolomite 0 9.8 -7.53 52.2 -3.19 36.1 0.5
Illite 0 1516 -12.78 35 -10.98 236 034 -16.52 588 -04
Magnesite 0 9.8 -9.34 23.5 -6.38 14.1 1
Xﬁfﬂnonnonn@ 0 1516 -1278 35  -1098 236 034 -1652 588 -0.4
Alunite 0 Assumed at equilibrium
Anhydrite 0 Assumed at equilibrium
Ankerite 0 Assumed at equilibrium
Pyrite 0 Assumed at equilibrium
Siderite 0 Assumed at equilibrium

Table 3. Initial water composition in this model.

Parameter Value
pH 8.56
Temperature (C) 40
Elements Concentration (mol/kg)
Al 6.78E-07
Ca 1.79E-05
Mg 7.68E-09
Na 3.93E-02
K 6.37E-05
Fe 3.68E-07
SiO; 3.91E-04
HCO; 6.25E-02
S 1.00E-010
0 -4.88E-02
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o] g 2 BIIHE AT YL e
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nism), 54 7]ZHneutral mechanism), 714 7|2}
(alkaline mechanism)°f 2J3] =& =A Hct. wat
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Fig. 2. Temporal distribution of pH according to SO,
content.
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Fig. 4. Temporal distribution of ankerite according to SO, content.
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