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Abstract 

This study explores how geological faults and interbedded layers in saline aquifers 

can enhance CO2 storage efficiency. Unlike previous studies that primarily focused on 

the negative impacts of faults and thin layers, this research highlights their potential 

advantages. Using the TOUGH2/ECO2N simulation software, a 3D model was 

developed to simulate CO2 migration in an interbedded aquifer-aquitard system with 

leaky faults. The model revealed two key advantages: migration advantage, where 

faults guide CO2 into different layers of the aquifer, and dissolution advantage, where 

the presence of interbeds enhances CO2 dissolution in brine. When compared to a 

homogeneous model, the interbedded system showed significantly improved CO2 

storage capacity. Faults act as vertical conduits, directing CO2 into individual layers, 

while interbeds serve as horizontal barriers, promoting lateral migration and increasing 

contact between CO2 and brine. This combined effect results in more efficient trapping 

and dissolution of CO2. The findings suggest that interbedded aquifer-aquitard systems 

with leaky faults have significant potential for improving CO2 storage through this dual 

mechanism of guided migration and enhanced dissolution. 
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