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Abstract: Shale is mainly composed of organic kerogen and inorganic clay minerals, and the

adsorption of kerogen and clay minerals on CH, is the main source of shale adsorbed gas. In order to
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study the adsorption behavior of CH, , competitive adsorption behavior of CH,- CO, and the law of CO,
embedding in inorganic clay minerals, using Na-montmorillonite to characterize clay minerals in shale,
and using Lammps software to simulate fluid adsorption at different pressures, temperatures and pore
sizes based on the grand canonical Monte Carlo method. The results show that with the increase of
pressure, the excess adsorption capacity of CH, increases first and then decreases at each pore size, and
reaches a peak value between 11 and 12 MPa. With the increase of temperature, the excess adsorption
amount of CH, decreased gradually at each pore size. With the increase of pore size, the excess
adsorption amount of CH, decreased gradually. At small pore size, CH, mainly exists in the form of
adsorption in Na-montmorillonite, and with the increase of pore size, the adsorption state and the free
state of CH, coexist in Na-montmorillonite, and the action type of Na-montmorillonite on CH; is
physical adsorption. The CO, displacement efficiency increases with the increase of initial CO, pressure
and pore size. CO, storage decreases with increasing temperature, increases with increasing injection

pressure, and decreases with increasing pore size. The competitive adsorption ratio of CO, and CH,

decreased with the increase of pressure and increased with the increase of pore size.
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adsorption; CO, sequestration
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Table 1 Each atom and cation spatial coordinates of the Na-

montmorillonite cell
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Ji 5
x/nm y/nm z/nm
Al 0 0.302 1.250
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Table 2  Potential energy parameters and charges of each

atom in Na-montmorillonite

2k JEF2A ¢/ (J/moD) o/nm q/C
CH, C 148.100 0.373 0
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Mg 0 0 2.000
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Fig.2 Comparison between methane adsorption simulated and

experimental results
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Fig.3 Pore size distribution curve of inorganic

montmorillonite samples
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