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Abstract: Ultrawide bandgap gallium oxide (Ga203) semiconductors are known to have excellent photocatalytic properties due

to their high redox potential. In this study, CO:2 reduction is demonstrated using nanostructured Ga>Os3 photocatalyst under

ultraviolet (254 nm) light source conditions. After the CO: reduction, C2H4 remained as a by-product in this work.

Nanostructured Ga2Os3 photocatalyst also showed an excellent endurance characteristic. Photogenerated electron-hole pairs

boosted the CO2 reduction to C2Ha via nanostructured Ga2Os photocatalyst, which is attributed to the ultrawide and almost direct

bandgap characteristics of the gallium oxide semiconductor. The findings in this work could expedite the realization of CO2

reduction and a simultaneous C2H4 production using a low cost and high performance photocatalyst.
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Fig. 1. Experimental set-up and gas flow scheme.
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Fig. 2. (a) Scanning electron microscope (SEM) image of Ga>03, scale bar 5 um and inset scale bar 1 pm and (b) optical absorbance spectra

and Tauc plot for nanostructured Ga.O;3 photocatalyst.
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Fig. 3. CO: reduction and subsequent C2Ha production via Ga20s3
photocatalytic effect under UVC.
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Fig. 4. Photocatalytic recycling test of Ga2O; for the CoH4 generation.
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