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Theoretical Study of Hydrogen Storage in Nanocarbon Cube
oMisaki sato, Shigeru Ishikawa
Department of Chemistry, Tokai University, Japan

[ Abstract] Hydrogen storage in a nanocarbon cube with a side length of 10 A is studied by
qguantum chemical methods. The nanocarbon has a form of a truncated cube which consists of
eight benzene rings connected by twelve methylene groups at the carbon 1, 3, 5 positions of
each ring. The MP2/cc-pVDZ calculation shows that the molecule storages up to six hydrogen
molecules in the cavity and achieves storage densities of 1.6 wt% and 20 g/L.
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Fig. 1. Nanocarbon cube tC-CgoHs>.



Fig. 2. Optimized structures of (H2)n@CgsoHs. obtained by the MP2/cc-pVVDZ method: (a), n=1; (b), n=2; (c),
n=4; (d), n=6.
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Table 1. Total adsorption energy of hydrogen molecules.

Number of molecules Adsorption energy (kJ/mol)
1 -8.1
2 -10.3
4 -7.2
6 -5.6
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Fig. 3. Adsorption energy per hydrogen molecule.
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