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Improved crystallinity and photocatalytic activity of B-silica/titania ternary mixed oxides prepared by sol-gel method
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The local structure and the photoactivity of B-SiO2/TiO2 ternary mixed oxides(SiO2 content was fixed as 30 at. %) was investigated by XRD, FT-IR, EPR, and PL measurement by changing the content of boron. The crystallinity of SiO2/TiO2 mixed oxides was greatly improved by increasing the content of boron oxide without any phase transition from anatase to rutile, whereas, their photoactivity showed a maximum when the boron content was 5 %. The maximal photoactivity of B-SiO2/TiO2 ternary mixed oxide was 3 times higher than that of silica/titania binary mixed oxide.

  According to FT-IR analysis, boron is incorporated into the framework and progressively replaces Ti-O-Si with Si-O-B bond as increasing the content of boron flux. EPR signal for bulk Ti3+ existed in anatase and rutile phase was observed as the content of boron increases. These FT-IR and EPR results say that more bulk Ti3+ sites were produced by the substitution of boron(3Ti4+(3Ti3+ + B3+) with increasing the fraction of boron. 

The surface area was dramatically decreased with increasing the content of boron flux. This large reduction of surface area and more formation of bulk Ti3+ sites are responsible for the great deterioration in the photoactivity of B-SiO2/TiO2 ternary mixed oxides when the content of boron is over 5%, although their crystallinity was enhanced by increasing the calcination temperature with keeping anatase phase. This result also provides indirect evidence that the formation of bulk Ti3+ defect is not desirable for the photocatalyst of high activity.

