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Abstract : Catalytic combustion method was studied to remove CHa efficiently in the off-gas from fuel reforming type FC
system. The higher temperature was necessary to remove CH4 by using the combustion catalysts so that the off-gas contained
relatively high degree of moisture. The effective removal of CHs under the condition of lower temperature was possible
according to the O control method which adjusted O, amount to lower than the stoichiometry of CH4 oxidation. In this case,
H; and CO were detected in the catalyst outlet gas, so it has been understood that the partial oxidation reaction has occured.
The catalyst surface was thought to adsorb O easily than CHa, and the O> covered the catalyst surface, therefore the CHy
combustion was inhibited when the amount of O, increased. The O, control method was thought to be effective to exclude
the inhibition. Coexisting H» in the off-gas raised the catalyst bed temperature by the H oxidation so that it promoted the
CHg4 conversion. The influence of CH4 concentration was also discussed. The comparison was made with data for Pd and Pt
catalyst performance. The effects of loading amount of Pd on the catalyst performance were discussed, and it was suggested
that the H> and CO oxidation, CO shift reaction and steam reforming could be occurred following the partial oxidation of

CHas. So it is important to promote the series of these reactions for the efficient removal of residual CHg in the wasted gas.
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Table 1 Numerical Estimates of Global Warming Potentials Compared
With Carbon Dioxide (Kilogram of Gas per Kilogram of Carbon

Dioxide)
e Direct Effect for Time Horizons of
Life time
(Years)
Gas 20 100 200
CO, Variable 1 1 1
CH,4 1243 56 21

Note:The typical uncertainty for global warming potentials is estimated by
the Intergovernmental Panel on Climatic Change at £35 percent.
Source:Intergovernmental Panel on Climatic Change,Climate Change 1995:
The Science of Climate Change (Cambridge,UK:Cambridge University
Press,1996), p.121.
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Fig.3(b) Temperature profile in the catalyst during the reaction over 5%Pd/AL>Os catalyst under the two different O, concentrations
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Fig.4 Catalyst outlet H> and CO concentration during the reaction over
5%Pd/Al>03 catalyst under the two different O concentrations
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Fig.6  Catalyst outlet H> and CO concentration as a function of Z
value over the 5%Pd/ALO; catalyst under the two different CHs
concentrations
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Fig.7(b) Temperature profile in the catalyst during the reaction over 5%Pd/AL,O; catalyst under the H co-existing and H» free condition
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CHj4 concentrations
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5%Pd/AL>O; catalyst under the different CH4 concentrations
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Fig.11 Temperature profile in the catalyst during the reaction over
5%Pd/Al>03 catalyst under the different CH4 concentrations
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Fig.12 CHs conversion over the Pd/A1203 and Pt/Al,O3 catalyst
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Fig.13 Catalyst outlet H> concentration during the reaction over the Pd
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