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Abstract 
The problem of climate change calls for rapid transition from our current energy system to an economy based on renewable energies. One of the biggest challenges in the world is the development of clean, renewable, and affordable energy sources. Consequently, to facilitate the transition to clean and sustainable energy production, proton exchange membrane fuel cells (PEMFCs) appeared as an attractive model system for transforming the chemical energy stored in the bonds of certain molecules (fuels) into electric energy. In this sense, one of the main challenges for the future development of this technology is the need for a complete understanding of the mechanism of reactions at the atomic level and the understanding of this latter in reality.
Based on this concept, the goal of this Ph.D. thesis deals with the study of the electrochemical behavior of C1-C3 molecules on well-defined Pt single crystals for energy conversion and storage. Among these molecules, the acetone/isopropanol pair can be used for hydrogen storage/energy release [1]. The advantage of this system is that it can use the existing infrastructure for common fuels. The starting point of the thesis will be the study of methanol oxidation on platinum single crystal electrodes as a model system to get insight into the general electrocatalytic mechanism for the oxidation of alcohols. Concomitantly, the mechanistic study of the oxidation of isopropanol and the reduction of acetone will be carried out using electrochemical and spectroscopic techniques (FTIR, DEMS) in different media. Pt single crystal electrodes will be employed, and to enhance the electrocatalysis, they will be modified with foreign adatoms, evaluating the effects of surface structure, the composition of the electrode, and electrolyte. In this presentation, the detailed outline of the research plan will be presented together with the initial results on the reduction of acetone and the oxidation of isopropanol.
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