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Thermo-catalytic production of green hydrogen from biogas. Design and preparation of efficient catalysts.
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Abstract
[bookmark: _GoBack]In the current situation of climate emergency, renewable gases such as biogas, biomethane and hydrogen, stand out as new sources of green energy. Every year large amounts of biogas (CH4 and CO2) are produced from organic urban waste, and its reforming into green hydrogen stands as a way of valorisation. However, this conversion is still awaiting the development of new technologies that allow to reduce the high energy requirements of the process, while increasing the efficiency of H2 production [1]. Catalyst reduce the activation energy of a reaction, and bimetallic materials stand out as heterogeneous catalysts, specifically those based on nickel [2]. However, an external supply of energy will continue to be essential to reach high temperatures. In this context, a ferromagnetic support allows the innovative use of magnetic induction as this energetic supplier.

In this Thesis the focus is set on the electrochemical preparation of nickel-based catalysts combined with other metals like Co, Fe, Zn, … to produce green hydrogen by dry-reforming of biogas. For every alloy proposed, an electrochemical bath will be designed and studied on a glassy carbon substrate. Deposits will be prepared and characterized to assess the electrodeposition conditions upon which the electrochemical, morphological and structural characterization will be performed.

Catalysts for biogas reforming were prepared on a commercial porous stainless-steel substrate by depositing the alloy under different electrochemical conditions. The use of a ferromagnetic material is related to the proposal of the innovative use of magnetic induction as energy supply technique.

The catalytic performance of the prepared deposits will be firstly assessed using a conventional thermal reactor from which material and reaction parameters will be optimized. Finally, under those optimized reaction conditions, magnetic induction will be integrated as energy supplied technique, by adjusting the necessary magnetic parameters to reach the reaction temperature.
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