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Abstract
The CO2 is considered the main responsible of the global warming The CO2 electroreduction reaction (CO2RR) to fuels and feedstocks represents a viable alternative to help to close the anthropogenic carbon cycle and store renewable energy. The main problem hindering the commercialization of such technology is the electrode needed for the reaction to take place. The overpotential needed on most of the metal electrodes is very high, leading to inefficient energy consumption, and the reaction takes place at a potential range that overlaps with the hydrogen evolution reaction (HER) lowering the selectivity and the efficiency.
[image: ]However, the Pt electrode do not share these problems. The hydrogen adsorption on Pt enhances the reduction of CO2 to CO at potentials more positive than the HER region. Moreover, the CO2RR has been found to be a sensitive structure reaction by exploring the influence of the Pt surface structure reaction at pH=11. However, electrolyte effects on the CO2RR on Pt have been never explored. Electrolytes also play an important chemical role in the CO2RR and influence of the electrolyte in the activity towards the reaction is shown for other metal electrodes2. Thus, understanding mechanistically the electrolyte effect, by the introduction of different cations on changing the pH of the solution, would help improving the activity and selectivity of CO2RR via efficient electrolyte design. Additionally, the study of the activation energy for the adsorption of (bi)carbonate and its dependence with the Pt surface structure is a fundamental parameter to understand the CO2RR on Pt4. Thus, bearing all that in mind, this thesis project addresses both the influence of the electrolyte (pH and cations influence) and the study of the activation energy for the CO2RR on Pt well-defined single crystals by using techniques such as cyclic voltammetry, impedance spectroscopy and differential electrochemical mass spectrometry (DEMS).Figure 1. Voltammograms of Pt (211) in CO2 saturated 0.3M HClO4 with and without Na+ while holding the potential 60s at 0.1V. Scanning rate: 0.05 mV s-1.
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