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Binary-Component Gas Adsorption Isotherm Experiments and Their
Significance to Exploitation of Coalbed Methane

TANG Shu-heng, TANG Da-zhen, YANG Qi

Energy Geology Department s China University of Geosciences, Beijing 100083, China

Abstract: The adsorption isotherm experiments of CH,;-CO, and CH,-N, binary-component gas were carried out respective-
ly, and the variation regularity of each component concentration in the experiments were analyzed. The experiment results
indicate that the relative concentration of CH; component in absorbed phase increases gradually while the relative concentra-
tion of N, component in absorbed phase decreases gradually in the adsorption isotherm experiment of CH,-N, binary-compo-
nent gas. Whereas the relative concentration of CO, component in absorbed phase shows a gradual increase and the relative
concentration of CH; component shows a gradual decrease in the adsorption isotherm experiment of CO,-CH, binary-compo-
nent gas. These results confirm that CO, occupies the predominant position and N, locates at inferior position as they com-
pete for adsorption with CH, respectively. Therefore, CO,-injection can replace or displace coalbed methane and enhance
methane recovery more effectively than N,-injection.
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Table 2 Free-gas concentration in adsorption isotherm experiments of binary-component gas

/MPa 0.0 0.63 1.89 3.79 5.86 7.90 9.97

80%CH, +20% N, CH, /% 80.0  60.40 68.90 73.60 75.50 76.50  76.20
N, /% 20.0  39.60 31.10 26.40 24.50 23.50  23.80

/MPa 0.0 0. 56 1.87 3.78 5. 80 7.92  10.10

80 % CH, +20%CO: CH, /% 80.0  95.10 92.40 89.60 88.30 86.70 81.50
CO: /% 20.0 4. 90 7.60 10.40 11.70 13.30 18.50
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Table 3 Absorbed-gas concentration in adsorption isotherm experiments of binary-component gas

/MPa 0.63 1. 89 3.79 5. 86 7.90 9.97
80%CH,+20%N, CH, /% 82 87 89 90 91 90
N /% 18 13 11 10 9 10

/MPa 0.56 1. 87 3.78 5. 80 7.92  10.10
80 % CH, +20%CO; CH, /% 85 78 71 68 65 56
CO: /% 15 22 29 32 35 44
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Table 4 Absorbed amount of each component in adsorption isotherm experiments of binary-component gas

/MPa 0.63 1. 89 3.79 5. 86 7.90 9.97
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