Abstract

The growth of Pt on rutile TiO,(110) and their interaction with CO were followed
by means of ab initio calculations. The hydrogen saturated cluster approach has been
used to model the neutral TiO, surface. At an atomic level, the most favorable adsorption
site was considered among three convincing adsorption sites on rutile surface, namely
on-top, Ti hollow, and O hollow site. DFT and HF predicted the preferential adsorption
at O hollow site, while MP2 indicated Ti hollow site. In the Pt growth process, all
interaction energies involved in stabilization of the cluster were determined over 2- and
3-dimention cluster. By analyzing the interaction of square plana and square pyramidal
Pt cluster and TiO,, the island growth nature of Pt was pointed out. The monolayer
characteristic found under CO exposure at low growth temperature was observed to arise
from the higher mobility of Pt atom and lower in the strain process within the cluster.
The adsorption of CO on Pt was weakened with the presence of Pt and TiO; interaction.
The electronic effects led by electron transfer and geometric effect were predominant and

enhancing the CO tolerance observed in Pt/TiO; fuel cell catalyst.
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