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The Proton Exchange Membrane Fuel Cell (PEMFC) is a device capable of delivering electricity through the oxidation of hydrogen and reduction of oxygen, with only H2O and heat as by-products. However, the slow reaction kinetics lead to the necessary use of a catalytic layer. In this type of layer, catalyst nanoparticles are supported on a carbon structure, typically carbon blacks, and are covered by a proton-conducting ionomer.

Carbon xerogels (CX) are support materials that could serve as cost-effective substitutes to carbon blacks used in PEMFC. Carbon gels are amorphous materials made of covalently-bonded carbon nodules. Unlike carbon blacks, the size of the nodules is controllable by selecting the appropriate values of reaction variables, enabling a good adjustment of the carbon pore texture. However, carbon xerogels do suffer from the same issue as carbon blacks, namely a relatively poor resistance to corrosion, both carbons being very disordered at their surface.

Nevertheless, recent researches show that both performance and durability could be improved by adjusting the carbon surface properties. As an example, the surface of carbon xerogels can be covered by a graphitic carbon layer through chemical vapor deposition, which should provide better resistance to corrosion. In a second step, this surface could be doped with nitrogen, which in turn increases the interaction forces between the catalytic metal (Pt) nanoparticles and the support, producing long-lasting active layers.

A comprehensive assessment of the catalyst performances and durability before and after graphitization of the carbon xerogel was therefore performed on rotating disk electrode (RDE) using cyclic voltammetry under argon, CO and oxygen. Key parameters such as the Surface Activity (SA) and Mass Activity (MA) of the catalyst or the ElectroChemically active Surface Area (ECSA) of platinum were determined through these methods. The ECSA was found to slightly decrease from 125 m²/gPt on pristine CX to 98 m²/gPt on CVD-treated CX. Furthermore, the SA and MA show promising values as they increase from 0.114 A/m²Pt to 0.165 A/m²Pt for SA and from 13.6 A/gPt to 15.8 A/gPt for MA on CVD-treated CX.
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