CuO promoted TiO2 catalysts for ethanol photoreforming
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Photoreforming is a promising technology to obtain hydrogen from biomass in very mild conditions and using light as energy source. Up to now, this reaction has been studied more in the liquid solutions than in gas phase, although it offers higher hydrogen yield [1], and the most commonly used photocatalysts are promoted by noble metals [2]. Throughout this work, some titanium dioxide based materials promoted with an inexpensive co-catalyst, namely copper oxide, were developed for the photoreforming reaction. Two pristine materials was used: Evonik P25 and a lab-made TiO2. Then copper was introduced through two techniques: incipient wetness impregnation and deposition-precipitation (DP) [3]. Photocatalysts were then tested on a lab-made rig using alcohol-water vapor mixture as reactants and UV light as energy source. Ethanol was chosen as biomass-like model substrate. It was seen that pristine titanium dioxides yielded hydrogen through a purely dehydrogenation reactions and lab-prepared material shown better activity than P25. X-Ray Diffracyion (XRD) and N2 physisorption analyses were done on these pristine materials, showing that better performance of lab-prepared TiO2 can be attributed to pure anatase crystalline phase and higher surface area than P25. Copper promoted samples showed higher hydrogen yield and quantum yield with respect to pristine ones, higher than those reported in literature too [2]. It was also seen DP method gave better results with a ten-fold improve of hydrogen yield in respect to P25, due to higher CuO reducibility, as confirmed by Temperature Programmed Reduction (TPR) analysis. This could be correlated to an easier capability to separate photogenerated electrons from holes, thus improving both hydrogen yield and quantum yield. Concluding we developed a cheap and easily prepared photocatalyst to efficiently produce hydrogen from ethanol on gas phase.
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