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ABSTRACT
The interest in the preparation of well-defined nanoparticles with specific shapes has dramatically increased during the last years. The growth of this research field is mainly due to the properties that these materials possess according to their size and shape. Platinum (Pt) is, if not the most, one of the most studied noble metal due to its catalytic properties, and a large variety of methods have been reported to prepare shaped Pt nanoparticles. However, it is of great importance to find new methodologies that could fulfil the requirements of ease, cost effectiveness and scalability which are necessary to be used in synthesis at large scale. In previous works, we have reported the preparation of cubic Pt nanoparticles with a very high yield using a water-in-oil (w/o) microemulsion method in which different concentrations of HCl [1] and H2SO4 [2] were added into the aqueous phase of the w/o microemulsions. These reported methods, unlike others such as the colloidal method, fulfil these previous requirements. This research pretends to go deeper into the understanding of the effect of different parameters of the synthesis process in the final surface structure of the Pt nanoparticles. These parameters include the addition of different surface modifiers, which are added in the aqueous phase, and the use of different Pt precursors. In addition, the synthesis of Pt-based bimetallic nanoparticles will be also performed using a similar methodology and for which the effect of different adsorbates on the shape and size will be evaluated. Both for Pt and the Pt-based bimetallic nanoparticles, their behaviour towards electrochemical reactions of interest, such as formic acid, ethanol, carbon monoxide and ammonia electrooxidations, will be studied. In addition, the nanoparticles will be electrochemically characterised by hydrogen and germanium ads/desorption processes, which will give information about the surface structure. Finally, a fundamental electrochemical study with Pt single crystal electrodes will be carried out in order to determine a possible mechanism in which the adsorbates could control the preferential surface structure. 
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