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Molecular simulation of CO,/CH, competitive adsorption in kerogen

SUI Hongguang, YAO Jun

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: The kerogen model was built and the organic matter was selected as the research object. The CH, and CO, adsorp-
tion behavior and the associated volumetric strain of the kerogen at different CO, mole fractions and different pressures were
investigated using Monte Carlo (GCMC) and Molecular Dynamic methods. The results show that the adsorption amount of
CH, and CO, increases with pressure increase. And CO, adsorption amount can reach maximum at lower pressure. The ad-
sorption of CH, and CO, accords with the law of Langmuir adsorption and can be fitted by Langmuir equation. The adsorption
selectivity of CH,/CO, decreases as the CO, mole fractions increase at the same pressure and temperature, and the CO, is
easier adsorptive by kerogen. Also it is found that there is a strong interaction between kerogen and CO, , and different atoms
play different roles for adsorption in kerogen. At low pressures, the adsorption is the main reasons for volumetric strain, and
at high pressures, the pressure is a significant role in volumetric strain.
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Fig.3 Adsorption isotherms of CH, and CO, with different mole fraction at 298 K
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Table 1 Langmuir fitting results of CH,

adsorption in kerogen

Yeuy A/ (mmol - ecm™) p1./MPa R?

100% 19.28 0.91 0.9954
80% 8.34 0.34 0.9968
60% 5.33 0.61 0.9811
50% 3.80 0.67 0.968 1
40% 2.72 0.87 0.9581
20% 1.76 1.76 0.9625

F2 CO, ETEERFLEE AT Langmuir 35 &R
Table 2 Langmuir fitting results of CO,

adsorption in kerogen

Yco, AL/ (mmol + cm™) p1/MPa R?

100% 23.03 0.27 0.9973
80% 21.81 0.31 0.9985
60% 20. 56 0.34 0.996 6
50% 19. 41 0.38 0.9969
40% 18.39 0.47 0.9970
20% 14. 80 0.92 0.9969
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