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Molecular dynamics simulation study of methane adsorption

property in silica porous materials
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Abstract;  To investigate the methane adsorption mechanism in porous media, a methane adsorption
model was constructed using the LAMMPS ( Large-scale Atomic/Molecular Massively Parallel Simulator )
software. And large-scale molecular dynamics simulations (28. 6 nmXx14.3 nmx125 nm) were conducted
over an extended duration of 1 000 ns to obtain a stable adsorption system. The study primarily focused on
exploring the effects of temperature and surface properties of porous media on methane adsorption behavior,
revealing the underlying microscopic adsorption mechanism. Additionally, a nano-scale methane
adsorption recognition algorithm was developed to precisely identify adsorbed methane molecules within
porous media. The results showed that methane adsorption decreases with increasing temperature. The

effect of temperature becomes negligible when it exceeds 500 K. When the gas-solid interaction parameter
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() is less than 0. 8 (contact angle less than 75. 6°) , the surface characteristics of silica have a minimal

effect on adsorption capacity.

Keywords:  silica; porousmaterial ;

identification; surface properties
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Fig.1 Molecular dynamics model of

methane absorption
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Table 1 Interaction parameters

FEAEM & /meV a/A q/e
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against simulation time
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Fig.3 Recognition algorithm for adsorbed methane
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