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Looking at the global energy scenario, biomass utilisation is becoming increasingly popular, thanks to its high intrinsic potentiality [1]. This work is focused on the development of heterogeneous catalysts for the valorisation of one promising product obtained from lignocellulosic waste: bioethanol. This component can be exploited for hydrogen manufacturing. Finding a green and sustainable way to produce hydrogen is a great challenge because it is employed for widespread applications, from chemicals to fuels. Nowadays hydrogen is mainly produced by methane steam reforming process that is linked to the use of fossil fuels, and for this reason, can’t be considered suitable anymore. The attention was focused on the synthesis of an active, selective yet resistant catalyst to maximize H2 production. The focus is the stabilization of nickel active phase in order to suppress side reactions and reduce coproducts such as methane, acetaldehyde and ethylene, which are coke precursors. A preliminary screening on the support was carried out, and in particular zirconia and ceria based materials were considered. Ceria was chosen for high redox properties, while zirconia for its elevated mechanical and thermal stability [2].  In particular, knowing the limitations of those systems, lanthanum oxide was added into the system as structural promoter. Those catalysts were prepared using different preparation methods, and in particular, lanthanum oxide introduction method was studied. It was found that lanthanum oxide is a good promoter both for ceria and zirconia catalysts. Lanthanum oxide acts with ceria in order to increase redox properties; this quality was confirmed by XRD analysis that affirms that La3+ substitutes Ce4+ in ceria lattice improving CeO2 reducibility and thus redox pump. On the contrary, lanthana has a different effect on zirconia support. It reduces zirconia acidity limiting ethanol dehydration; CO2-TPD verifies this property. At the same time, it was observed that co-precipitation method is the best technique to introduce the promoter into the support, in particular for ceria catalyst. This experimental approach allowed to maintain a stable conversion of 100 % for 18 hours in ESR.
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