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Photometathesis and photooxidation of propene over silica catalysts 

Hisao Yoshida*1, Koichi Kimura*1, Yoshitaka Inaki*1, Tadashi Hattori*2, and Satohiro Yoshida*3 (*1Department of Applied Chemistry, Graduate School of Engineering, Nagoya University, Nagoya 464-0814, *2Research Center for Advanced Waste and Emission Management, Nagoya University, Nagoya 464-0814, *3Department of Molecular Engineering, Graduate School of Engineering, Kyoto University, Kyoto 606-8501) 

Amorphous silica and mesoporous silica evacuated at high temperatures catalyzed photometathesis of propene. The activity and selectivity increased by pretreatment at higher temperatures. The active sites were suggested to be formed by desorption of surface hydroxyl groups. In the presence of gaseous oxygen, photooxidation of propene proceeded and propylene oxide was produced although metathesis reaction did not proceed, indicating that the active sites on the silica surface are the same in two reactions, photometathesis and photooxidation. The yield of and selectivity to propylene oxide were improved significantly by modification of silica with 1 wt% magnesium oxide loading. Mg K-edge XANES showed that Mg species are highly dispersed on the silica surface and strongly affected by the tetrahedral structure of silica. It is suggested that the highly dispersed Mg species on silica promote the photocatalytic activity of the silica. 
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Studies on the activities of vanadium-containing silsequioxane-based catalysts 

Kenji Wada, Masashi Nakashita, Akihiro Yamamoto, Hiroshi Wada, and Take-aki Mitsudo (Department of Energy and Hydrocarbon Chemistry, Graduate School of Engineering, Kyoto University, Kyoto 606-8501) 

The activities of vanadium-containing oligosilsesquioxane based catalysts towards the photo-assisted catalytic oxidation of benzene and alkanes were investigated, in order to examine their abilities as organic solvent-soluble analogue of silica-supported oxide catalysts. They showed fair to excellent activities toward the selective photooxidation of cyclohexane into cyclohexanone and cyclohexanol (TON ~16, at 305 K, 3 h) and ethane to ethanal (TON ~ 3.0, at 473 K, 1 h), respectively. 
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