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Research Project: Synthesis and evaluation of nanostructured alloys, core-shell and
metal-metal oxide materials with high catalytic activity for fuel cell applications

- Hydrogen technologies

In Dr. Rodriguez-Varela's Lab the research is oriented to the development of nanocatalysts and the
study of electrochemical reactions in energy systems (fuel cells, electrolyzers). Anode and cathode
carbon-supported nanomaterials based on Pt and Pd have been developed, with enhanced catalytic
activity for several reactions in acid and alkaline media: Oxygen Reduction Reaction (ORR); Hydrogen
Oxidation Reaction (HOR); Hydrogen Evolution Reaction (HER); Oxidation of several organic molecules
(methanol, ethanol, ethylene glycol, glycerol). Different structures have been successfully developed:
monometallic, alloys, metal-metal oxides, core-shell. The most recent developments in the Lab
demonstrate that the surface chemical functionalization of carbon nanostructures (Vulcan, graphene,
biocarbon) with Ru organometallic compounds create Ru metallic sites (along with functional groups),
which in turn promote the formation of Pt-Ru alloyed phases. This way, Pt/CRu nanocatalysts are

obtained. As a result, nanocatalysts of the Pt/CRu-dim type show a higher catalytic activity for the

Methanol, Ethanol and Ethylene Glycol Oxidation Reactions (MOR, EOR and EGOR, respectively), than
conventional Pt/C.



