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Combustion in Fuel Cell -Mechanism on abrupt evolution from moderate combustion
to combustion damage-
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This study challenges to clarify the hydrogen combustion mechanism in PEFC.

Heat flow of H2 combustion under PEFC temperature was evaluated through DCS, where a piece of Pt
black was embedded with suppling a syngas to suppose crossover in the cell. Reaction rate
components, such as reaction order and activation energy (Ea), were derived from the heat flow, and
the Ea agreed with a reference measured under higher temperature. Reaction rate was calculated based
on elementary processes carefully chosen, and a comparison between the measured and calculated
value figured out that H2 absorption process is rate determining step of the combustion on platinum.
Reaction rate in practical catalyst layer case was also derived from heat flow by DSC. This value
became same with the theoretical value considering diffusion process in the layer and the rate in Pt
black case. This result suggests that we can predict H2 combustion rate in catalyst layer when
catalyst structure and Pt loading are given.
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