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Theoretical Study of Containment of Greenhouse Gases

in Nanocarbon Cube
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[ Abstract] We examine the adsorption of methane and carbon dioxide molecules in a
nanocarbon cavity which has a truncated cubic form to store these gases at a high density under
mild conditions. The nanocarbon consists of eight benzene molecules bridged by twelve
methylene groups. The MP2/cc-pVDZ calculation shows that the nanocarbon adsorbs these
molecules at the center of the cavity. The binding energies are —380 and —447meV for methane
and carbon dioxide molecules, respectively. Langmuir isotherms calculated from these binding
energies show that these molecules could be stored at higher densities than the gas at pressures
lower than 40 bar near room temperature.
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Fig. 1. Optimized structure of CHs@CgsoHs>

Fig. 2. Optimized structure of CO,@CgsoHs>
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Fig. 3. The density of CH4 adsorbed in C¢Hs, obtained from Langmuir isotherm and the gas density.
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Fig. 4. The density of CO; adsorbed in C¢Hs, obtained from Langmuir isotherm and the gas density.



