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Highlights
The present work consists of the surface modification of platinum (100) with different coverage degrees of Co and Mn in different proportions, and study of the catalytic activity of the deposits in the electrooxidation of glycerol using cyclic voltammetry and chronoamperometry techniques.
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The global dependence on fossil fuels as an energy source has raised concerns due to elevated levels of environmental pollution and their non-renewable nature. Promising alternative renewable energy sources, such as biodiesel, have been widely studied in the search for a more sustainable future. In this sense, glycerol oxidation emerges as an alternative source of energy generation[1-3]. This work proposal aims to study the catalytic effect of surface modification of platinum (100) with different proportions of cobalt and manganese deposits on the electrooxidation of glycerol and compare it with the catalytic activity of deposits obtained separately on the electrode and on pure platinum. It is known that the complete oxidation of the glycerol molecule leads to the formation of CO2 and H2O as products. However, the main challenge of the process is the poisoning of the electrode surfaces due to the strong adsorption of CO as reaction intermediate[4]. The surface modification of platinum with other metals aims to promote the formation of reaction-catalyzing species, favoring the oxidation of the glycerol molecule at lower potential than on platinum. Electrochemical tests of catalytic activity and electrode lifetime were performed using cyclic voltammetry and chronoamperometry. The results indicate a significant synergistic effect in the modification of platinum (100) with combined deposits of cobalt and manganese, at proportion of Co/Mn (75%/25%) and (50%/50%), in comparison with other compositions.
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Figure 1: Glycerol oxidation current obtained by chronoamperometry after 600 seconds, as a function of deposition times, for the different compositions of Co and Mn deposits.
The main conclusion is that intermediate coverages of the deposits provide a better balance between platinum active sites and catalyst metal oxides, maintaining catalytic activity over longer periods.
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