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This research studied the synthesis of cerium oxide/copper oxide/titanium dioxide
(CeO,/CuO/TiO,) composite materials for an application in photoconversion of CO, to
fuels. Firstly, anatase TiO, particles were surface modified by the sono-assisted exfoliation
method using a surfactant, tetrabutylammoniumhydroxide (TBAOH). TEM study of the
modified TiO, showed that nanosheet structure was delaminated from the mother TiO,
particles. XRD study reported the main diffraction peaks corresponding to anatase TiO,.
Raman spectroscopy indicated the formation of TiO, nanosheets by exposing form {001}
facets. The percentage of TiO, nanosheets with exposed {001} facets was 22.5% which
resulted in an increase of surface reactive area. The optical property analyzed by UV-
visible and fluorescence spectroscopy showed that the surface modified TiO, had high
photocatalytic activity in methylene blue (MB) degradation due to the reduction of band
gap energy (E,) and rate of electron-hole recombination. The modified TiO, was mixed
with CeO, and CuO with different weight percentages at 1%CeO,/TiO,, 3%CuO/TiO, and
1%Ce0,/3%Cu0/ TiO,. The 1%Ce0,/3%CuO/TiO, showed the highest photocatalytic
property. The CO, photoconversion efficiency at 6 h reaction time, was 6.04 mmol/g 4

and 6.42 mmol/g. for methanol and ethanol production, respectively.
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