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ABSTRACT:  Underground storage of carbon dioxide (CO2) in aquifers is one of the options for 
reducing the CO2 emission to the atmosphere and the greenhouse effect. This assumes that CO2 
“disappears” as it is gradually absorbed by water. However, complete dissolution of CO2 in 
water is a long-term process. At the beginning cap rock of aquifer plays role of a barrier to 
upwards CO2 migration [1].  Clay-rich formation looks a suitable candidate for this purpose as a 
low permeability medium. The goal of this study is to understand how the presence of CO2 can 
change the permeability capacity of clay.  For this purpose, we consider the interaction between 
CO2 and hydrated clays on the micro and nanoscale.  We first investigated the thermodynamic 
properties related to swelling and the structure of CO2 in hydrated Na-montmorillonite for 
micropores using the grand canonical Monte Carlo method [2]. The system is in equilibrium with 
a reservoir, which sets the chemical potentials of CO2 and H2O. We then used molecular 
dynamics to determine the diffusion coefficients for equilibrated configurations. The second part 
of this work is devoted to equilibrium thermodynamic and structural properties of the H2O/CO2 

mixture in clay mesopores as a function of P/T conditions, pore size, chemical composition of 
clay. 
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