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At present, the energetic demand increases every day with the incoming of new technologies in 
our daily lives. In addition, the decrease of fossil fuel world reserves makes necessary the research 
of new alternative energy resources. In particular, there is a great interest on electrochemical 
conversion and energy storage devices as fuel cells (FC), electrolyzers and regenerative fuel cells 
based on O2–H2O chemistries and using anion exchange membrane as electrolyte. Currently, 
these devices present some limitations, generally on the development of high-performance and 
cost-effective O2 electrodes that require low overpotentials to drive both oxygen reduction reaction 
(ORR) and oxygen evolution reaction (OER) [1]. In acid media, catalysts are based on precious 
metals, however, their scarcity and prohibitive cost renders their use impractical for large-scale 
applications. An alternative is the alkaline media devices, where the physical and chemical 
properties of graphene and its composites make them potential candidates for use in electrolyzers 
and fuel cells [2].  
The aim of this work is the research, optimization and characterization of catalysts for ORR and 
OER reactions in alkaline media. As substrate, graphene synthetized by modified Hummel’s 
method have been used. In order to modify the electrocatalytic properties of the composites, 
graphene will be modified with the addition of different heteroatoms (N, S, B, P) and carbides and 
nitrides of transition metals such as Ni, Ti, Co, Mn, Cr, Mo, W and V, by different synthetic methods. 
Materials will be structurally characterized by X-ray diffraction spectroscopy (XRD), Transmission 
Electron Microscopy (TEM), Raman Spectroscopy and X-ray Photoelectron Spectroscopy (XPS). 
Moreover, catalysts obtained will be electrochemically characterized using a three electrodes 
system. Activity on ORR and OER will be measured using a glassy carbon electrode (GC) as 
support on rotating disk electrode (RDE).   
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