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Abstract

The project carried out and accomplished three missions under this
contract, (1) survey and report the literatures of photo catalysis in water
splitting technology, (2) evaluate the low bandgap photo catalysts, (3)
improve the catalytic performance of optical-fiber photo reactor. Four
US patents and two journal papers were reviewed in the photo catalysis
of water splitting which cover the current technology in this field.
InTaO, is one of the most active water-splitting catalyst under visible
light irradiation. Traditional synthesis of InTaO, was prepared by solid
fusion method. However, such method cannot uniformly synthesized the
catalyst. Our study used sol-gel and hydrolysis technique to prepare In
an Ta sols separately so that two sols can be mixed homogeneously.
Improved InTaO4 catalyst thus obtained after calcined at high
temperature. The optical-fiber photo reactor was consisted of 216 optical
fibers. The photo reduction of CO, was performed in steady-state flow
under 365 nm UV irradiation using 100W Hg lamp at 348K. The
catalysts are TiO,, Cu/TiO,, Ag/TiO, and Pt/TiO, which were prepared
by modified thermal hydrolysis method and were dip-coated on the
optical fibers. From the SEM micrographs, the nano porous catalyst

films were 26-33 nm thick and composed of spherical TiO, particles



with 10-20 nm in diameters. The crystalline phase of catalyst was
anatase revealed by XRD. The chemical status of metal loaded on TiO2
were Cu*, Ag® and Pt*" from the XPS measurement. The photo activity
increased with increasing light intensity in the experiment. The
methanol yields were enhanced by doping Cu, Ag and Pt compared with
that in TiO,. In summary, this project presented the current technology
survey in water splitting by photo catalysts. The low bandgap photo
catalysts were preliminarily studied. The photo reduction of CO2 was

enhanced by improving the optical-fiber photo reactor.





