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Fuel cells have emerged as alternatives to combustion engines and will have an

important role in future hydrogen fuel economy. Metal-based electrocatalysts are

usually employed in proton exchange membrane fuel cell (PEMFC) as cathode

electrocatalysts for oxygen reduction reactions. Supporting materials with high surface

area are essential to disperse catalyst particles (often nanoparticles), so as to reduce

the catalyst loading and thereby improving the fuel cell performance.

Boron-DopedDiamond (BDD) films exhibit very high chemical and electrochemical

stability with excellent mechanical strength. The potential range in which high stability

exists is greater than 3 V, much greater than conventional carbon-based electrode

materials such as glassy carbon. This excellent stability provides a rationale for the

use of diamond as a support for metal nanoparticles, because various modified

surfaces can be confidently used to enhance the bonding to these nanoparticles. For

diamond, electrochemical oxidation of the surface leads only to a change in the

termination from hydrogen to oxygen, with little actual loss of material. These

materials have high chemical and thermal stability, extreme hardness and strong

corrosion resistance. Moreover, they are chemically inert and have a very low

capacitive background current. All these properties made BDD electrodes very

attractive for their use in conductive support for electrocatalysis. Our work reports the

first results about the fabrication of BDD films obtained by PECVD method on which

transition metal thin films were deposited by PVD. Specific heat treatment allows us to

create metallic nanodroplets that interact with the diamond surface to form nanopores

and nanochannels inside the diamond film. The structure and the morphology of these

nanocomposites are presented through this work.
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