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Abstract
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Abstract:

A Grand Canonical Monte Carlo (GCMC) simulation is used to study the adsorption of fluid in either
activated carbon or single wall carbon nanotubes (SWCNs), while the experiment is performed by
using a Gravimetric Analyzer. Methane is assumed to be a spherical model, while carbon dioxide is
modeled as a 3-center-Lennard Jones (LJ) molecule. Activated carbon is assumed to be a parallel
pair of finite-length graphene layers while that of SWCNs is the carbon-based adsorbents whose
pores are cylinder. This model has seven tubes which arranged in a hexagonal form with one tube
at the center of the hexagon and the other six are placed on the vertices of the hexagon. Adsorption
of CO, in porous carbons is greater than that of CH, in the same sample of carbons and at the
same temperature. The adsorption of fluid decreases by increasing temperature. An early onset of
the isotherm and a lower saturated adsorbed amount inside the tubes are observed in the case of
carbon nanotubes. Surface heterogeneity on graphene layer also affect the isotherm, CO, and CH,
can be absorbed at lower pressures. The adsorption isotherm obtained for the finite-length pores
agree significantly well with the experimental data. This study will provide the understanding of the
adsorption behaviors of CO, and CH, in SWCNs and activated carbon, especially the competitive
adsorption of a gas mixture on nanopores should have the potential in industrial applications such as

energy storage and gas separation.
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