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In this talk, | will provide a brief introduction to my group’s research lines in fundamental and applied
electrocatalysis, and then focus on an aspect | consider essential in scientific practice: how experimental
results, especially those not foreseen, can completely redefine the direction of a project.

The first example will address the electrooxidation of glycerol—an abundant derivative of biomass and a
byproduct of the biodiesel industry—in alkaline and anion exchange membrane (AEM) electrolyzers. The
project began with a clear hypothesis: to use silver as a support for small amounts of noble metals, which
would be the true active sites of the reaction. However, experiments revealed that, under certain
conditions, the silver itself could behave as a highly active and selective material, generating value-added
products while green hydrogen was produced at the cathode. This unexpected turn not only modified the
original scientific approach but also led to the filing of a patent and opened new questions about the
dynamic role of materials under operating conditions.

In the second case, driven by the success obtained with glycerol, we extended the study to the
electrooxidation of ethylene glycol, a molecule that can be obtained from the chemical degradation of PET
bottles and which is part of circular economy strategies. We started from the hypothesis that the behavior
would be analogous to that of glycerol. However, we found that silver is practically inactive for ethylene glycol,
which invalidated our initial assumption. This discrepancy gave rise to a systematic study on how molecular
structure, the position and number of hydroxyl groups, as well as experimental variables such as potential
and the electrolytic medium, determine the activity and selectivity in the oxidation of alcohols and polyols.
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