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Abstract: In most commercial coalbed methane simulation software, an extended Langmuir model, quasi-steady single pore
diffusion and Fick's law are currently used to describe the adsorption of mixed gases on coal rocks and gas diffusion process.
Although these methods are simple and easy for application, there are also some limitations. In this paper, the effectiveness
of the extended Langmuir, IAS and 2D PR-EOS models for the prediction of the gas adsorption process on coal was analyzed
with experimental data in order to establish a better model for the simulation. Then, the Maxwell-Stefan equation was used to
develop a bi-dispersing diffusion model, in which the 2D PR-EOS model was used to predict multi-component gas adsorption.
Finally, the bi-dispersing diffusion model was coupled with a gas/water two-phase multi-component simulation model, and

the IMPES method was used to solve the equations. The simulation results of gas injection for enhanced coalbed methane re-
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covery using CO, and N, show that the 2D PR-EOS model is better than the extended Langmuir and IAS models, which can

reflect the relative adsorption of multi-component gases. The adsorption and desorption rates of gases are faster in the early

stage of the gas injection, then gradually become slow, and the adsorption rate of CO, is significantly higher than that of N,.

This numerical simulation method can effectively simulate the gas injection process for enhanced methane recovery, and accu-

rately predict the distribution of different gas components in the coal matrix.

Keywords: coalbed methane; gas injection; multi-component adsorption equilibrium; bi-dispersing diffusion model; Max-

well-Stefan equation
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Fig.2 Predicted results of amount of CH, adsorption on Fruitland wet coal and dry activated carbon
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Fig.4 Conceptual model for bidisperse pore structure
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