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ABSTRACT

MIL-101 is a new class of Metal-Organic Framework (MOF) material with giant pores
built by the connection of hybrid microporous supertetrahedra which further assemble with
formation of two types of mesoporous cages. This particular framework gives high methane
storage capacities. In this study, we investigated adsorption equilibrium properties of methane
in MIL-101 (Cr) using the Monte Carlo methodology in the grand canonical ensemble (GCMC).
The MIL-101 (Cr) framework was constructed from crystallographic data [1]. We tested general
force fields. Adsorption isotherms were performed at room temperature using two methane
models, united atom (UA) [2] and atom-atom (AA) [3]. NVT simulations using argon at 30 K and
methane at 150 K were carried out to estimate adsorption sites. Potential maps of selected
sections of the framework were performed to give the energy of each site. We found that
adsorption energy varies from 4.4 to 0.3 kcal/mol being maximum at supertetrahedra. The
theoretical methane storage (V/V) capacity of MIL-101 and the isosteric heat of adsorption also
were predicted.
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