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Abstract

In this study, the ultra-thin TiO, films were coated onto the highly porous silica to from
bone-skin-like photocatalysts with controllable film thickness and high photoactivity by the
combination of templating sol-gel method and surface sol-gel method. Monodispersive
polystyrene microspheres in this study were prepared by emulsion polymerization method
with sodium dodecyl sulfate (SDS) as stabilizer. The optimal condition to synthesis
monodisperse polystyrene is reacting at 80 °C in preheated procedure when 1 CMC of SDS
was added.  The resulting monodisperse polystyrene microspheres with diameter about 190
nm were used as templates to fabricate the porous framework by infilling sol-gel derived
silica into the voids between microspheres. The porous silica framework (bone structure)
with ordered hexagonal porous structures in three dimensions was obtained by subsequently
removing microspheres with calcinations. The ultra-thin TiO, layers obtained from the
surface sol-gel method was then coated on the surface of the porous silica framework to form
the bone-skin-like structures. Results showed that the developed bone-skin-like porous
photocatalyst has high surface area (410.5 ~ 534.9 m?/g) and retains quantum properties to
perform the novelty on high specific photocatalytic activities (2.9 x 10 ~ 3.6 x 107
min?mg™®). The thickness of the sol-gel-derived TiO, thin films ranged from 4.6 to 9.4 nm
can be well-controlled by simply adjusting the concentrations of the TiO, precursors in the
surface sol-gel process, while the photoactivity of the photocatalysts is highly dependent on
the thicknesses of the ultra-thin TiO, coatings. The bone-skin-like SiO,/TiO, with the
precursor concentration of 0.2 had the highest specific photocatalytic activity due to the
highest surface area and short charge diffusion length. The relationship between
degradation rate and physicochemical properties of photocatalysts was also discussed in this

study.
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