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Transformation of surface crystalline phase structure of nano-TiO, and

accompanying photocatalytic activity
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Abstract: The surface structure of the catalyst plays an important role in adjusting and controlling its catalytic
activity. Herein, the sintering treatment method is used to induce anatase nano-TiO, to transform into rutile phase.The
phase transformation is verified by XRD patterns.It is found from analyzing the photocatalytic activity and the content of
rutile phase that even a small amount of rutile phase is formed,the photocatalytic activity of nano-TiO, can be improved
greatly and the relative content of different free radicals in the catalytic system will be obviously changed.The generation
concentration of +OH enhances slightly but the generation concentration of O,-increases significantly from 0. 233 uM+h™'
to 0.501 pM-h™", which suggests an obvious structure change occurs on nano-TiO, surface during sintering process,
probably anatase-to-rutile phase transformation occurs preferentially in the surface area of nano-TiO, particles. Compared
with the model rutile/anatase nano-TiO, surface heterostructure, it is further verified that the surface crystalline
heterostructure can significantly improve the catalytic activity of nano-TiO,.To further demonstrate the formation of
surface phase heterostructure, a model anatase/rutile TiO, composite with surface heterostructure is fabricated for
comparison, which verifies that the enhanced photocatalytic activity arises from the formation of surface anatase/rutile
phase heterostructure.
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