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OWEZRRE |/ Theme of Research

Sol-gel preparation of photoactive srilankite—type zirconium titanate hollow spheres by templating sulfonated polystyrene (PS) latex particles.

O EWE | Outline of Research

Zirconium titanate (ZT) is normally synthesized by solid-state reaction of oxide mixtures between ZrO2 and TiO2 which usually requires complicated
post treatments. Here, we proposed an alternative method to synthesize photoactive ZT hollow spheres as a potential model of photocatalyst with
lighter density, better physical and chemical properties and enhanced photoactivity through simple sol-gel method. We employed a template of
sulfonated PS latex. The template will ensure the formation of smooth and homogeneous shell wall of the hollow spheres, while the differences in
their crystal arrangement will result in the formation of smaller and denser shell building-blocks which will leads to the blue-shift and stronger UV-
responsiveness in comparison to that of common TiO2.

@WEFME |/ Results of Research

Photoactive ZT hollow spheres have been successfully synthesized by sol-gel method. The utilization of sulfonated PS latex particles as template has
resulted in the formation of spherical hollow spheres with homogenous and smooth surface as well as with dense arrangement of ZrTiO4. UV-Vis
absorption spectra of these samples show that A onset of the ZT hollow spheres is about 375 nm (Eg = 3.31 eV) which is shorter than that of
Degussa P25. The UV-Vis absorption spectrum has also revealed that ZT hollow spheres show higher band gap and better UV responsiveness in
comparison to that of commercially available Degussa P25. This fact makes ZT hollow spheres a promising candidate as a photocalyst from view
point of higher redox potential and effective use of UV-solar energy.

@%#OFE /| Further Research Plan

The idea of transition metal incorporation within TiO2 frameworks opens up the possibility of changing the electronic structure of TiO2 nanoparticles,
altering their chemical composition and optical properties. As we have succeeded with Zirconium titanate hollow spheres, now we propose to further
investigate for Yttrium titanate hollow spheres. It is believed that incorporation of Yttrium within titania frameworks will leads to the red-shift and
stronger Vis-responsiveness which makes them a promising candidate as a photocatalyst from view point of effective use of Vis-solar energy.
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@M ZEER | Results of Research
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@45#%0FtE | Further Research Plan
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Preparing the samples Working with SEM




