          [image: ]XLIII Reunión del Grupo Especializado de Electroquímica de la RSEQ (43 GERSEQ 2022)
Ciudad Real, 3-5 Julio 2023


Advanced electrode materials for anion exchange membrane photoelectrolyzers and reversible electrolyzers


Ana Caravaca Morales a, *
Mentor a, b: Roberto Gómez Torregrosa
Director a, b: Roberto Gómez Torregrosa

a, b Departament de Química Física i Institut Universitari d’Electroquímica, Universitat d’Alacant, Ap. 99, 03060 Alacant, Spain
*ana.caravaca@ua.es 
 
Nowadays, one of the main problems of humankind is tackling with the climate emergency due to an increasing energy demand. In 2021, around 84% of the world’s energy came from carbon-based sources, so there is a need for alternative and sustainable sources to cover the energy demand. Using hydrogen as a fuel has several advantages (being eco-friendly, safe, and efficient). However, several scientific and technical challenges are still to be overcome for optimal photoelectrochemistry generation of hydrogen. Among them, the search for cheap, abundant, and non-polluting electrode materials and the development of a system that is efficient and with an appropriate design are particularly relevant. Likewise, these materials must i) have a correct energy of the bands edges to carry out the reduction/oxidation reaction of water, ii) have a bandgap that allows an adequate absorption of light from the solar spectrum, iii) have low electron/hole recombination, and iv) be stable in contact with the working solution.

This Ph.D. focuses on the preparation of materials based on ternary oxides and related materials, which are abundant in the earth's crust. However, close to 200.000 ternary oxides1 could become potential candidates, so it is vital to execute a plan to guide the selection of materials. On the other hand, another of the objectives is the development of a reversible fuel cell/electrolyser that can consume hydrogen as a fuel and generate it by electrolysis. Therefore, a bifunctional catalyst is also required, preferably without precious metals, such as carbonaceous materials doped with N, P, and S, transition metal oxides and hydroxides perovskites and spinels2,3, which can allow their large-scale implementation.

The preferred synthesis methods are co-precipitation, hydrothermal, or sol-gel preparation. The characterization will be (a) optical, morphological, and structural (i.g. AFM, EDX, and XRD), (b) electrochemical (i.g. cyclic voltammetry and chronoamperometry), (c) photoelectrochemical, and with (d) spectroscopy and analytical techniques (Raman and chromatographic methods), as well as with (e) theoretical methodologies (DFT).
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