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lllustration of the main components of the membrane
electrode assembly: gas diffusion layers, catalyst layers
and the proton exchange membrane.

Background

Harsh operating conditions of fuel cells as well as goals to
optimize efficiency result in specific requirements for the
properties of catalyst support materials. These can be
summarized as [1]:

High surface area

High electrical conductivity

- Suitable porosity to facilitate gas flow
- High stability under fuel cell conditions

Ceramic catalyst supports generally exhibit extremely
good stability but low surface area; therefore, specific
materials with tailor-made properties are needed in order
to create a catalyst support that meets all of these
requirements. Certain ceramic materials currently being
investigated show great potential as future catalyst
supports.
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Structure of the catalyst layer, consisting of platinum
particles attached to a support material, typically carbon. A
support material with specific properties is required in order
to increase platinum dispersion and gas flow, increasing
efficiency and reducing platinum loading.
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Tungsten Carbide Support Materials
The Initial focus of this PhD is on the synthesis of

nanoparticle, phase-pure tungsten carbide (WC)
produced by a self-propagating high-temperature
synthesis. The synthesis utilizes the heat energy

generated from a highly exothermic solid-state reaction in
order to facilitate the formation of tungsten carbide from
carbon black and a tungsten precursor [2]. The effect of
the carbon precursor can be investigated by testing
different high surface area carbon black materials.

Produced materials are analyzed by a wide array of
characterization methods, including particle size, X-ray
diffraction methods, and thermogravimetry. These
materials can be platinized and then further analyzed
electrochemically by cyclic voltammetry or impedance
spectroscopy.
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