광유도 친수성을 보여주는 TiO2광촉매의 개발
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TiO2 surface becomes amphiphilic under UV light irradiation, i.e., the relatively hydrophobic and oleophilic surface of TiO2 changes highly hydrophilic and oleophilic after the irradiation with contact angles of both water and hexadecane of almost zero degree. We showed that this photo-induced amphiphilicity is due to the formation of ten-nanometer scale hydrophilic domains on the initial oleophilic surface.1)  We explained the mechanism of the highly hydrophilic domain formation by the following process.2) First, the UV light irradiation creates electrons and holes in TiO2, and the electrons are transferred to the adsorbed oxygen atoms, but the holes are trapped by the lattice oxygen atoms.  When two holes are trapped by a single lattice oxygen atom, one oxygen defect forms, followed by the adsorption of water molecule dissociatively.  As a result, highly polarized hydroxyl groups form after irradiation, producing the highly hydrophilic surface.  This photo-induced change proceeds more efficiently on anatase than rutile surface.  However, an intensity of more than 100  W/cm2 UV light is necessary to produce such a highly hydrophilic surface of water contact angle of zero degree even on the most photoactive TiO2 photocatalyst surface.  Here we designed and synthesized two types of highly sensitive TiO2 based photocatalysts, the water contact angle of which becomes almost zero degree by the irradiation of only 1  W/cm2 UV light. One is the photoelectrochemically etched TiO2 rutile (001) surface.  It is known that the nanoporous structure having walls of (100) face forms by this process, and the (100) face, which has highly concentrated bridging lattice oxygen, should show efficient wettability conversion.3)   The other is the TiO2 anatase microcrystalline film deposited by nanosized amorphous WO3 particles.4) The irradiation produces electrons and holes in both WO3 and TiO2.  The electrons produced in TiO2 are transferred to WO3 site and holes in WO3 are transferred to TiO2.  The electrons are captured by the adsorbed oxygen molecules and the holes create oxygen defects on TiO2 surface.  Therefore, photons adsorbed by WO3 are also used for the photochemical reaction effectively.
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