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Fabrication of crack=free porous IO, photodectrodes by terrplating randormly packed 3D colloiddl
arystels
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Recently, colloidal particles have attracted of grest interest because of potential in broad applications. The
success of applications depends on the properties of oolloidal building block such as sizes and surface
property, and ther sdf-assably into crystalline amays. However, three dinensionally (D) ordered
oolloidal crystal filns using saf-assenbly process inevitably resutted in the fomation of cracks, dormain
boundaries, and other defects due to mexinel packing density. Tharefore we synthesized unifonr
polystyrene (PS) colloidal partides with different sizes and then assenrbled 3D colloidal crystals using the
mixture of PS colloidal building blodks with different sizes. After finding the cormbination of PS colloids for
crack-free 3D colloidal crystals, we tenplated its structure with TiO, colloidal partidles. After renoving of
the PS partides by caldination at 300°C, we can gt crack-free porous filns which can be used as
photodectrodes in solar odlls because of lower packing density of PS colloidal mixture particles.
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