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Abstract — N,O decomposition characteristics of dual bed mixed metal oxide catalytic system was investigated. The
partial oxidation of methane at first reactor of dual bed catalytic system was performed over Co-Rh-Al (1/0.2/1) catalyst
under the optimized condition of 8,000 h™' GHSV, gas ratio (CH,:0,=5:1) at 500 °C. In the dual bed system investigated
herein, the second catalyst bed was employed for the N,O decomposition using product of partial oxidation of methane
at first bed. An excellent N,O conversion activity even at lower temperature (<250 °C) was obtained with Co-Rh-Al (1/
0.2/1) or Co-Rh-Zr-Al (1/0.2/0.3/1) catalyst by combining Co-Rh-Al (1/0.2/1) hydrotalcite catalyst for the partial oxi-
dation of methane in a dual-bed system. The N,O conversion activity is drastically reduced in the presence of oxygen in
second bed of a dual-bed system over Co-Rh-Al (1/0.2/1) catalyst at 300 °C.
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Fig. 1. Process diagram for the preparation of mixed metal oxide cat-
alysts.
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Fig. 2. Schematic diagram of dual bed catalytic experimental system
for N,O decomposition: (1) gas bomb (2) open-close valve (3)
mass flow controller (4) pressure gauge (5) three-way valve (6)
thermocouple (7) heating band (8) fixed-bed reactor (9) gas
chromatograph (10) computer.
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Fig. 3. Effect of CH,/O, mol ratio on the formation of CO in the par-
tial oxidation of methane over Co-Rh-Al(1/0.2/1) catalyst at
500 °C.
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Fig. 4. Effect of temperature on the formation of CO in the partial
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Fig. 6. Comparison of the N,O decomposition over Co-Rh-Al(1/0.2/1)
catalyst in the single bed and daul-bed reaction system.
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Fig. 7. Comparison of the N,O decomposition efficiencies between
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Al(1/0.2/1), Co-Rh-Zr-Al (1/0.2/0.3/1), Co-Rh-Ce-Al(1/0.2/0.01/
1), Co-Pd-Al(1/0.2/1)).
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Fig. 8. Influence of the presence of NO on the N,O conversion over
Co-Rh-Al(1/0.2/1) catalyst in a dual bed system.
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