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Non-equilibrium molecular dynamics simulation of

gas flow in organic nanochannels
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4. Conclusions

Adsorption and force-driven transport of Helium, Argon, and
Methane in four graphite channels of 2, 4, 6, and 8 nm hight is
studied by performing GCMC and NEMD simulations. Methane and
Argon show similar adsorption behavior (absolute and excess ad-
sorptions) while the density of Helium across the channel height is
approximately constant.

For all gases, whether the adsorption affinity is high (Argon and
Methane) or low (Helium), plug-shaped velocity profiles are
established for all the channel heights. Therefore, due to the higher
adsorbed density values of the Argon and Methane, the adsorbed
phase contribute significantly to the overall mass flux across the
channel. Mass flux profiles of Argon and Methane across the
channels demonstrate a significant contribution of adsorbed mol-
ecules to total mass flux. According to these results, as Knudsen
number increases, the contribution of the adsorbed phase transport
to the total mass flux of the channels becomes higher. This
contribution is 42% for Argon and Methane at Knudsen number of
0.1, which increases to approximately 53% at Knudsen number of
0.2.
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