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Figure S1 illustrates the Distribution of Relaxation Times (DRT) calculated using the DRT tool for MATLAB and related to simulated EIS spectra at 800 mV. As indicated by P1-3, there are three main frequency zones. For the H2 experiment, two peaks were observed, whereas the DRT of experiments conducted in bioethanol showed four peaks, except for the 44-hour experiment which was terminated before completion of the EIS curve.  Across all experiments, similar frequencies of P1 and P2 zones were observed, suggesting that one of these zones represents H2 and/or CO oxidation occurring with similar kinetics in optimised cells and the other represents oxygen reduction. Considering that the reduction of oxygen involves the double number of electrons involved in the oxidation of H2 and CO, it is normal, but not obvious, to consider that the P1 zone might be related to the oxidation of H2 and CO, while the P2 zone might be related to the reduction of O2. The P3 zone is instead primarily responsible for the rest of the oxidation reactions involving ethanol and its intermediates, which changed over time as the partial pressure of molecules within the anode chamber changed.
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Figure S1. DRT analysis based on the fitted EIS at 800 mV.
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