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Influence of the Carbon Electrode Properties in the Electrocatalytic Oxygen Reduction Reaction
Ana Arenillas
National Carbon Institute, Spain

A series of carbons with different structure were obtained by polymerization of resorcinol and formaldehyde and subsequent 
carbonization, activation or graphitization. In addition, nitrogen functionalities and iron particles were also incorporated 

by appling post-sytnthesis methods. High purity carbon supports with different micropore volumes and electrical conductivities 
were obtained due to the thermal treatment applied, while the amount and type of nitrogen incorporated depended to a great 
extent on the former structure of the carbons. A highly reactive structure enhances the incorporation of superficial nitrogen 
groups, while the presence of micropores promotes also the addition of quaternary groups. The catalytic activity towards the 
oxygen reduction reaction (ORR) depends on the physical and chemical propertiesof the carbons. Microporosity seem to act 
as catalytic sites, the electrical conductivity improves the limiting current densityand the presence of nitrogen functionalities 
shifts the mechanism of the reaction to the four electrons pathway. The introduction of iron into the samples leads to catalytic 
materials with a notably improved performance in ORR, with results very close to that of a platinum-based reference material.
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