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Large scale theoretical method intended for graphene and heterographenes for
material science

Ishikawa, Atsushi
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(Harmonic solvation model)

In this research, the catalytic system consists of metal cluster and graphene
support was investigated by theoretical method. Both homogeneous and heterogeneous catalytic systems were
examined in this work. For heterogeneous system, the CO oxidation reaction by Pt cluster on graphene
support was investigated by quantum chemistry calculations. Extensive lowering of activation energy in
the CO oxidation was found, when Pt cluster was supported on graphene. For homogeneous system, the new
methodology for calculating thermodynamic properties in the condensed-phase with quantum chemistry, which
is called "Harmonic solvation model™, was proposed in this research.
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kJ/mol)
Gas Liquid
AH AG AH AG
IGM -281.0 -267.7
-2422  -228.9
HSM -286.1 -237.0
Exptl." -241.8 -228.6 -285.8 -237.1

[a] CRC Handbook of Chemistry and Physics,
edited by David R. Lide, 87th ed. CRC Press,
Boca Raton, FL, 2006
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