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Modeling the differential swelling of coal during ECBM recovery: Poromechanics and CO2-CH4 mixture adsorption
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ABSTRACT:  
Enhanced Coal Bed Methane (ECBM) recovery consists in injecting carbon dioxide (CO2) in a coal bed and in recovering the methane (CH4) that the coal bed naturally contains. Both CO2 and CH4 are adsorbed in the microporous matrix of coal. The progressive replacement of CH4 by CO2 in the micropores induces variations of strain and stress in the coal bed which eventually leads to a decrease of the permeability of the reservoir and thus of the productivity of ECBM. In the present work, we propose a poromechanical modeling of the coal microporous matrix filled with an adsorbed CO2-CH4 mixture. 
Poromechanical constitutive equations valid for a microporous solid filled with a pure component fluid are recalled. Experiments and molecular simulations show that a linearized version of these equations enables to capture satisfactorily the behavior of coal in presence of pure CH4 and pure CO2 at geological temperatures and pressures.
We then extend the constitutive equations to multicomponent fluids adsorption. This modeling combined with molecular simulations of CO2-CH4 mixture adsorption in coal is used to study how the so called ‘differential swelling’ of the coal matrix depends on the depth of the coal bed.
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