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Fundamental understanding of catalysts and how they function under the reaction conditions is 

the foundation for design high efficient catalysts and improved current catalytic conversion 

processes. Among such researches, in-situ studies on the model catalyst surfaces, as well as on 

the realistic catalysts, may provide more direct evidences of the structure ~ activity relationship, 

better understand the nature of the active sites. Metal oxide thin films grown on a refractory 

metal substrate are idea models for thoroughly investigating the structure and property of oxide 

supports and oxide catalysts. Moreover, it is also a prototype system to study the metal-support 

interaction, as well as the strong metal support interaction (SMSI). In this presentation, several 

model catalyst systems of oxide/metal were prepared, characterized and tested for typical 

oxidation and hydrogenation reactions. Modern surface techniques, including ambient pressure 

X-ray photoemission spectroscopy (APXPS)/ ultra violet photoemission spectroscopy (APUPS), 

high sensitivity low-energy ion scattering spectroscopy (HS-LEIS), Auger spectroscopy (AES), 

low-energy electron diffraction (LEED), scanning tunneling spectroscopy (STM), infrared 

reflection absorption spectroscopy (IRAS) were used. New development of in-situ IRAS with a 

spectral range of 4000~450 cm-1 is capable of measuring both the surface species and changes 

specific to the interface, providing useful information for metal-oxide interaction. A high 

efficient sample system was designed for analyzing the reaction products on the model surfaces. 
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