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Fe/Ti/Si复合微粒的表面结构与催化活性  
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摘要   利用UV-vis,FT-
IR,XRD,XPS,Raman等手段研究了Ti/Si,Fe/Ti,Fe/Ti/Si复合微粒的表面结构与催化活性。研究表明:Ti/Si复合微粒的光催化活性明显高于TiO~2
微粒,TiO~2微粒以晶化度较低的锐钛矿相高度分散在SiO~2网络中,粒径约为10nm;并与SiO~2形成Si-O-Ti桥氧结构;提高了TiO~2
微晶的热稳定性、比表面积和表面缺陷;有利于吸附降解有机污染物、半导体光生电子-
空穴的分离及提高催化剂的光催化活性。Fe/Ti复合微粒具有Ti-O-Fe网络结构,粒径约为12nm,样品呈晶化度较低的锐钛矿和金红石混晶形式,
这种结构有利于促进半导体光生电子-空穴的分离与活性.OH基团的生成;并能在半导体TiO~2中形成杂质中间能级,
扩大光响应范围及提高半导体的光催化活性。但是,杂质Fe^3^+的掺入促进了TiO~2微粒的晶格畸变,
晶粒增大。所研究的复合微粒中,Fe/Ti/Si体系具有最高的光催化活性。这种体系兼有Ti/Si,Fe/Ti复合微粒的优点,包含Si-O-Si,Si-O-Ti,Ti-O-Ti,Ti-
O-Fe多种网络结构的Fe~2O~3,Fe~3O~4,FeO多种物种,具有很高的比表面积和表面缺陷;
大大提高了半导体的光催化活性。是一种极具有实用价值的新型光催化剂。 
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Characterization of Fe/Ti/Si complex particles prepared by the sol- gel method and their photocatalytic reactivity for 
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Abstract  Ti/Si, Fe/Ti, Fe/Ti/Si complex particles of different Ti and Fe contents were prepared by the sol-gel method and used as photocatalysts. The 
photocatalytic reactivity of these catalysts were investigated as a function of the Ti and Fe contents during the liquid-phase oxidation of tetracycline, 
which showed a dramatic enhancement at low Fe content. The UV-vis, FT-IR, XRD, XPS and Raman spectra investigation indicated that the titanium 
oxide particles anchored onto Si-O-Si tetrahedral network were highly dispersed with the size being about 10nm to 12nm in the Ti/Si, Fe/Ti/Si complex 
particles. The Fe/Ti/Si complex particles were proved to be the optimum photocatalysts in the present reaction. The promoting effects were attributed to 
the cooperation function of the multi-components, the generation of active .OH radicals and the intermediate midgap in the titanium oxide semiconductor 
caused by Fe^3^+. The TiO~2 particles existed in the low crystalline anatase phase and formed Si- O-Ti, Ti-O-Fe tetrahedral coordination network due to 
the inclusion of Ti^4^+ and Fe^3^+ ions into the SiO~2 matrix. These catalysts had significant surface defects, large specific surface area and high 
photocatalytic reactivity related to fast electron and hole separation. It was found that titanium oxide semiconductor particles of low crystalline anatase-
rutile mixed phases of about 16nm in size and existed in the Ti-O-Fe tetrahedral coordination network due to the inclusion of Fe^3^+ ions into the TiO~2 
matrix in the Fe/Ti complex particles. The titaium oxide semiconductor doped with Fe^3^+ enhanced UV light absorption and activity in the degradation 
of organic pollutants due to the highly surface defects and the formation of intermediate gap state. But, these particle size increased and stabilization was 
lower as compared to Ti/Si complex particles. The highly dispersed and highly stable Fe/Ti/Si complex particles existed in the Fe~2O~3, Fe~3O~4, FeO 
species and Si-O-Si, Ti-O-Ti, Si-O-Ti, Ti-O-Fe tetrahedFe/Ti/Si复合微粒的表面结构与催化活性
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