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Electrochemical processes for glycerol revalorization

Martí Molera Janera,*
Mentor: Maria Sarret Pons a:
Directors: Teresa Andreu Arbella a, Cristian Fàbrega Gallego b:

a Sustainable Electrochemical Processes-IN2UB. Department of Materials Science and Physical Chemistry. Universitat de Barcelona, 08028-Barcelona, Spain
b Micro and Nanotechnology and nanoscopies for Electronic and Electrophotonic Devices-IN2UB, Department of Electronic and Biomedical Engineering, Universitat de Barcelona, 08028-Barcelona, Spain
*mmolera@ub.edu

Abstract

[bookmark: _GoBack]Hydrogen production is a key priority to achieve a clean energy transition. Unfortunately, its main production pathways are natural gas reforming and coal gasification, processes that have a high environmental impact. Because of this, there is a great interest in the development of the production of green hydrogen with low carbon footprint, mainly obtained by water electrolysis and renewable energy sources. Regardless, this process has a high energy cost which reduces its economic viability. One of the bottlenecks is the kinetic limitations of the oxygen evolution reaction (OER) having a high overpotential. Because of that, glycerol oxidation has been proposed as an alternative to the OER, as it requires a lower overpotential. Furthermore, glycerol is a byproduct of the biodiesel industry that can be upgraded by oxidizing it into a variety of high-value organic products such as dihydroxyacetone and formic acid1. 
Another alternative strategy employed to reduce the energy cost of hydrogen production is the direct use of solar light employing semiconductor catalysts, in a photoelectrochemical process. One of the most promising electrodes is bismuth vanadate, a semiconductor with a bandgap of 2.4 eV capable of harvesting part of the visible solar spectrum2. Unfortunately, this material has poor photogenerated charge transport properties and high recombination rate, so it is not capable of achieving its maximum performance. 
In this context, the main objective of the Ph.D. thesis is to reduce the energy cost of hydrogen production by means of glycerol revalorization. The focus was on developing catalysts that work under lower applied potentials being highly selective toward one product. To achieve these goals, the following specific objectives have been proposed: (1) to develop nickel and gold alloys electrocatalysts on 3D substrates as anodes in dark conditions; (2) optimization of BiVO4 photoanodes by introducing heterojunctions and electrocatalysts; (3) study the impact of operational parameters (electrolyte, applied potential, irradiance, temperature)   on the oxidation mechanism and selectivity; (4) couple the glycerol oxidation with cathodic reactions (hydrogen evolution or CO2 reduction).  

Acknowledgements
The work was supported by project PID2019-108136RB-C33 (MCIN/AEI/10.13039/501100011033).
References
[1] Liu, D. et al. Selective photoelectrochemical oxidation of glycerol to high value-added dihydroxyacetone. Nat Commun 10, (2019).
[2] He, B. et al. Spinel-Oxide-Integrated BiVO4 Photoanodes with Photothermal Effect for Efficient Solar Water Oxidation. ACS Appl Mater Interfaces 13, 48901–48912 (2021).



image1.png
—————————————

43GERSEQ

Ciudad Real 2023




