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Abstract:

The effect of catalyst temperature on the partial oxidation reaction pathways of methane over platinum was investigated in a stagnation flow reactor.  Raman spectroscopy was used to measure the concentration of CH4 along the centerline of the reactor with the Pt surface at 900-1100°C.  A significant increase in the reactivity of Pt was observed between 1000 and 1100°C, concurrent with an increase in the selectivity to H2 and CO.  Two elementary reaction mechanisms from the literature were tested using the SPIN stagnation flow code and the results were compared with the measured concentration profiles.  Neither mechanism correctly modeled the increase in reactivity or the change in selectivity as the temperature was increased.  The dissociative adsorption of methane was identified as the most important step in both mechanisms for both the consumption of methane and the selectivity to hydrogen.  Values of the sticking coefficient for this reaction were proposed that result in improved agreement with the experimental measurements.

