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Carbon capture and storage (CCS) is a critical solution for reducing global CO₂ emissions. While most research focuses on the 

storage of pure CO₂, industrial emissions often contain trace impurities (e.g., SOx, NOx, amines) that may alter subsurface rock-fluid 

interactions[1,2]. This study under the MISSION-CCS project investigates the impact of impure CO₂ on reservoir rocks, with emphasis 

on near-wellbore chemical processes during injection.

CO2 + H2O=H+ + HCO3
- 

HCO3
-= H+ + CO3
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H2O=H++OH-

SO₂ + H₂O= H+ + HSO3
- 

HSO3
-= H+ + SO3

2-

Gluconite+7H⁺=3.75SiO₂+0.25Fe²⁺+0.5Al³⁺+

0.75K⁺+4.5H₂O +1.25Fe³⁺+0.25Mg²⁺

Calcite+ H⁺ = HCO₃⁻ + Ca²⁺

Siderite+ H⁺ = HCO₃⁻ + Fe²⁺

Quartz= SiO₂(aq)

K-feldspar+ 4H⁺ = 3SiO₂ + Al³⁺ + K⁺ + 2H₂O
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• First study to implement a CMG-based reactive transport model incorporating SO2.

•  CO2 + 5%SO2 mixture significantly reduced the pH (~2).

• SO2 addition amplified dissolution-precipitation asymmetry.

• Identification of rock conversion from glauconite to siderite.

• Porosity enhancement of three times higher from SO2 addition.
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