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Abstract

Abstract

Most heterogeneous catalysts are composed of three parts: active components,
supports and/or promoters. Catalytic activities and selectivities are affected by their
interactions. Since a detailed investigation of catalytic processes is often hampered by
complex structures of industrial catalysts, the real catalyst is not an object for the
study of catalytic reaction mechanisms. Model catalyst with simple compositions and
ordered structures could be used to explore the structure-activity relationship at the
molecular level. The investigation of the adsorption behavior, structure, growth mode,
the interaction mechanism of small molecules with the model surface, as well as the
strong metal support interaction effects could be done by surface sensitive tools under
UHV, such as HREELS. AES. LEED etal.

The oxygen molecule was found to be dissociated into oxygen atom at room
tempreture (RT). Two types of oxygen species exist on the surface: chemisorbed
oxygen and unstable subsurface oxygen species. CozO4can also form by increasing
the tempreture. CO on the Co(0001) surface could be oxidized by the chemisorbed
oxygen at RT, while the reduction of CoOy by CO requires a higher tempreture and
CO pressure.

Ordered TiOy films can be prepared by post-oxidation of Ti in 1x107 Torr O, at
873 K. Three energy loss peaks of 70, 82.3. 122 meV were observed by HREELS at
submonolayer coverage. TiOy films can cover the whole surface at a coverage of 1
ML. At coverage higher than 1 ML, a compact two-domemsional network of Ti-O-Ti
forms.Further increase the coverage to more than 2 ML, a more compact

two-domemsional network forms.

Key Words: adsorption; oxygen species; TiOy film
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