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Abstract

Methane (CH4) is the main component of natural gas. It is also an important greenhouse gas, more powerful than CO2. It is used primarily as a fuel as well as a feedstock for the production of hydrogen, methanol (CH3OH), acetic acid, and other long-chain alcohols. Currently, CH3OH is produced from CH4 in two steps; the first one is the steam methane reforming, which converts CH4 into CO and H2 (syngas), which then react to produce methanol and other long-chain alcohols. Both processes require a lot of energy in the form of heat and high pressure, which makes them economically and energetically expensive. 
Since many places (such as oil wells or refineries in remote locations) lack the necessary infrastructure to transport gases or liquefied CH4 or to produce CH3OH from CH4, the CH4 produced there is burned (gas flare), since emitting CO2 (product of the complete combustion of methane) pollutes less than emitting CH4 directly into the atmosphere. The CO2 emitted in this way (gas flare) corresponds to approximately 1% of global CO2 emissions.
[bookmark: _Hlk105490823]Therefore, it is of paramount importance to find a novel method to transform CH4 into CH3OH. Among others, one of the most promising alternatives is its electrochemical activation and partial oxidation [1]. This this route would greatly reduce costs and make this a scalable and more environmentally sustainable process. Previous studies have reported that it is possible to partially oxidize methane to methanol, ethanol, acetic acid, acetaldehyde and propanol, although with poor selectivity and low current densities and faradaic efficiencies [1-2].
In this Doctoral Thesis we will investigate the electrochemical activation and partial oxidation of CH4 to produce CH3OH. To get this goal, we will use some electrocatalysts (currently we are exploring the system Ni-NiO/CeO2) which must be able of producing reactive oxygen species and, simultaneously, stabilizes some reaction intermediates to avoid the total oxidation to CO2 [3].
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