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Preparation and Photocatalytic Degradation of Methylene Blue of
Hierarchical Mixed-Phase Urchin-like TiO, Hollow Spheres
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Abstract: Hierarchical urchin-like TiO, hollow spheres comprising rutile phase of thorn and anatase phase of
hollow shell was synthesized via a simple H,0, assisted hydrothermal method. The effects of the pH value of
preparation medium and the hydrothermal treatment time on the resulting TiO, morphology and structure were
systematically investigated. The density of the thorns on the surface of hollow spheres can be effectively modified
by tuning the pH value of preparation medium. A possible growth mechanism of the hierarchical structure was
proposed. Photocatalytic degradation of methylene blue over the obtained TiO, hollow spheres with different
density of rutile thorn was explored. It was revealed that the TiO, hollow spheres with less thorns outperformed
the well-known photocatalyst P25-Ti0,, and were much better than the TiO, hollow spheres with more thorns and
the smooth TiO, hollow spheres.
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Fig.1 XRD pattern of Few thorns-TiO, hollow spheres
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(a~c) HRTEM and (d~f) SEM images of Few thorns-TiO, hollow spheres
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(a, ¢) HRTEM and (b, d) SAED images of (a, b) the thorn and (c, d) the shell of the urchin-like TiO, hollow spheres
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Fig.5 XRD patterns of (a) Smooth-TiO, and (b) Enriched
thorns-TiO, hollow spheres
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Fig.7 TEM images of the products obtained after different reaction times
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Fig.8 Schematic illustration of the evolution mechanism of the urchin-like TiO, hollow spheres
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