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Oxidative reforming of n-butane triggered from ambient temperature
by oxidation of Rh/CeO, reduced at high temperature
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Oxidative reforming of mbutane is triggered rapidly and repeatedly on reduced CeOs:

supported Rh catalysts from ambient temperature without heating the catalyst externally.

The auto ignition is enabled by the heat produced by spontaneous oxidation of the catalytic

support, i.e., CeOz2x to CeOz2. The highly localized heat produced by oxidation of CeO2-x starts

combustion and subsequent reforming of n-butane.
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Fig. 1. Sequence for activity test of n-C,H,, OR from
ambient temperature.
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Fig. 2. Formation rate of products vs. time on stream
over 1wt% Rh/CeQ,_, in OR.
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Fig. 3. Catalyst bed temperature vs. time on stream over

reduced 1wt% Rh/CeO, under O,/Ar flow at 323 K
following reduction.
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Fig. 4. In situ XRD patterns of Rh/CeO, measured at
1073 K (A) in H,/Ar flow and (B) in air flow. Right
box shows a region of (220) peak.
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Fig. 5. Conversions, yields, and H, formation rate vs.
number of reaction cycle over 1wt% Rh/CeO,_, in OR.
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Fig. 6. Conversions, yields, and H, formation rate vs.
time on stream over 1wt% Rh/CeO,_, in OR for 45 h.
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