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Abstract; To investigate the impact of different injection source gases on the adsorption and diffusion

behavior of methane (CH,) in coal, three types of gases were selected ; hot gas power generation exhaust
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(‘heat injection, multi-component ) , carbon dioxide ( CO,) at room temperature ( strong adsorption, single
component) , and nitrogen (N,) at room temperature (weak adsorption, single component). Using giant
canonical Monte Carlo (GCMM) and molecular dynamics ( MD) methods, these gases were mixed with
CH, and injected into coal to analyze the adsorption conditions. Based on a fixed amount of CH,, the
changes in diffusion behavior were analyzed after injecting each of the three gases. The results show that
with the increase of gas injection ratio, the reduction of CH, adsorption capacity under CO, injection
condition is gradually greater than that under thermal power generation tail gas condition, showing better
inhibition performance than thermal power generation tail gas. In contrast, although the adsorption capacity
of CH, decreases after N, injection, it is always greater than the previous two. In terms of diffusion, with
the increase of gas injection ratio, the diffusion coefficient increases first and then decreases, and the
coefficient is always larger than before gas injection, and the displacement gas mainly promotes CH,
diffusion. Under N, injection, the diffusion coefficient of CH, is the highest and the decrease is the
smallest, and the promoting effect is the most obvious. Under the condition of CO, injection, the diffusion

coefficient of CH, decreases the most and the promoting effect is the weakest. Therefore, the selection of
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hot tail gas from gas-fired power generation for CH, displacement is more cost-effective.
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Table 3 Fitting parameters of InD and 7™ relationship

/% AT InD E,/(kJ - mol™) R
0 —1290. 76T +4. 40 10.73 0. 875
10 -304. 677" +1. 98 2.53 0. 887
20 -310. 177" +1. 98 2.58 0.939
30 -328. 67T ' +2. 03 2.73 0. 967
40 ~347.09T'+2. 06 2.89 0. 858
50 -364. 56T +2. 09 3.03 0.871
60 -403. 307" +2. 16 3.35 0. 905
70 -558. 507" +2. 63 4. 64 0.975
80 -769.37T ' +3.27 6.40 0.937
90 -1205. 157" +4. 63 10. 02 0. 883
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