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Our planet is facing a dramatic change in the way energy is produced, transformed, stored and used in its different forms. The current energy model based on the use of fossil fuels is a risk for a sustainable development, so the decarbonization of society is an essential priority for all. The way to achieve this decarbonization is through the use of renewable energies. However, they present several issues; although their production capacity is very high, it is in many cases decoupled from their demand, therefore, technologies capable of storage and distribute the surplus of renewable energy must be developed.
Green hydrogen is an ideal carrier of energy, capable of accumulating excess energy in a clean way and then being able to use it when and where it is needed, and the most efficient way of accumulating it is through the electrolysis of water, in which water molecule dissociates to generate H2 and O2 with the contribution of renewable energy. In this process, two half-reactions take place on two electrodes separated by an electrolyte1. In an acid medium, the Hydrogen Evolution Reaction (HER) occurs at the cathode where the protons of water are reduced to H2 (2H+ + 2e-  H2). At the anode, the Oxygen Evolution Reaction (OER) occurs where the oxygen anions in the water are oxidized to O2 (H2O  ½ O2 + 2H+ + 2e-). The global electrolysis reaction is the sum of the HER and OER whose thermodynamic potentials are 0 V and 1.23 V, respectively, therefore, although H2 is the desired product, produced in the HER, the global reaction is limited by the OER, since it is the one that needs higher overpotentials because its kinetics is slower than that of HER, especially in acid medium, so it is the anode where a higher electrocatalyst charge is used. Furthermore, the most active catalysts for the OER in acid medium are based on Ir and Ru, which are very scarce elements and have a high cost.
The main objective of the PhD thesis is the design and optimization of novel electrocatalysts with low content or without noble metals for their use in the anode (OER) in acid electrolyzers, in particular focusing on the study of mixed oxides for said purpose. During this first year of the PhD thesis, a first article2 has been published where doped perovskites have been synthesized as catalysts for OER. Two other works, currently in progress, deal with double perovskites and quadruple perovskites with low noble metal content for the same purpose. The future line of my thesis will ideally be the design of oxides without noble metals as active and durable catalysts for OER in acid medium.
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