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Catalytic reactions have been investigated to remove CHa efficiently from the off-gas containing moisture of

relatively high concentration. While the high temperature above 600 degree C was needed to remove CHs by 90% conversion
by means of catalytic combustion method using precious metal catalysts, the O control method could be applied to remove
CH4 with high conversion above 90% at 450 degree C under the high moisture condition.The elemental catalytic reactions
for the CH4 conversion were studied under the O2-H>O co-existing condition in comparison with the reactions under the
H>0 non-existing condition.The oxidation reaction of CHs4 was strongly inhibited below 350 degree C by the presence of
H>0. On the other hand, the steam reforming reaction was occurred so that the CHy reacted with HO more preferentially
than O, above 350 degree C. And the CH4 removal was promoted by the oxidation of H> which resulted of the steam
reforming reaction. Oxygen inhibited the steam reforming reaction when the O concentration amounted to or exceeded the
stoichiometry under the O,-H>O co-existing condition.The cause was considered that oxygen was strongly adsorbed on the
catalyst surface when the H>O co-existed.
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Fig.1 Schematic of the labo-scale catalyst reactor and geometry of catalyst and thermocouple in the reaction tube
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Fig.2 CH4 conversion and catalyst outlet CO2 and H> concentrations
over the Pd/AL,O; catalyst as a function of catalyst inlet
temperature with the different Z values under the Oz free and
02-H>0 co-existing condition
Z=0(mmmm), 7Z=0.16(O), Z=0.38(A\), Z=0.67(0J),
7=0.96(@), Z=1.20(A)

(52)

HABME & 55 54 5169 5 (2012 4E)

10

L 60

2 50

=40 *——o
SR A V4

g 20

N

= 00

250 300 350 400 450 500 550

Catalyst inlet temperature (°C)

Fig.3 Ha/ACH4 moler ratio as a function of catalyst inlet tempertaure
during the reaction under the condition of Z=0
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Fig.4 CHs conversion as a function of Z value with the different
catalyst inlet tempertaures under the O free and O2-H20
co-existing condition
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Fig.5 CHa conversion and catalyst outlet CO2 and Hz concentrations

over the Pd/ALO; catalyst as a function of catalyst inlet
temperature with the different Z values under the H>O free
condition
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Fig.7 Temperature plofiles in the blank and the catalyst bed during the reaction with the conditions of different Z values
(Z=0.16, 0.38, 0.67, 0.96, 1.20) over the Pd/A1>0O3 catalyst under the O>free and O2-H20 co-existing condition
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Fig.8 Temperature profiles in the catalyst bed during the reaction with
the conditions of different Z values (Z=0.16, 0.28, 0.56, 0.83,

1.20)

over the Pd/A1>O; catalyst under the H2O free condition
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