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Density Functional Theory Investigation of Adsorption Proper-
ties of CO, CO2 and H2O on γ-Al2O3 Supported Pt Clusters1 MEHMET
GOKHAN SENSOY, HANDE USTUNEL, Department of Physics, Middle East
Technical University, Ankara, Turkey, DANIELE TOFFOLI, Department of Chem-
istry, Middle East Technical University, Ankara, Turkey — The water-gas shift re-
action is a key catalytic process for the production of clean H2 gas for fuel cells.2 In
this study, we use plane wave pseudopotential density functional theory to study the
adsorption properties and the activation of CO, CO2 and H2O on Pt clusters sup-
ported on the (001) surface of γ-Al2O3. A systematic study has been conducted to
identify the most stable adsorption sites for both monoatomic and diatomic Pt clus-
ters. Several stable adsorption geometries have been identified for the adsorbates,
and their interaction with both the precious metal and the support is characterized
in terms of adsorption energies and the nature of the bond between the adsorbed
molecules and the precious metal.
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