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Abstract— For the removal of combustible pollutant gas at low concentration, the experiment about oxidation of CH,,
CiHs, C,H;OH, CO, was carried out using platinum, paladium-impregnated NMD(Natural Manganese Dioxide) in the fluidized
bed reactor for several variables. At the same flow velocity the effect of particle size on conversion appeared most efficient
in the size of 0.359 mm. The oxidation was excellent at low flow velocity and large aspect ratio because of the effect of
residence time of reactant. Also the noble metal-impregnated catalyst oxidated VOCs at more low temperature than catalyst
without impregnation. For methane oxidation ability of PAO/NMD decreased in the reason that experimental temperature

was so high that the structural transformation was caused.
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Table 1. Composition of the NMD
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Mn and Fe
wt% 5185 313 251 3.86 0.11 025 38.33

Component Mn  SiO, ALO, Fe CaO MgO
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Fig. 1. Schematic diagram for the oxidation of CH, in a fluidized
bed reactor system.
1. Fluidized bed
2. Cyclone
3. Mass flow controller
4. Pre-heater

5. Pressure transducer

6. Temperature controller
7. Heater

8. Gas analyzer
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Table 2. Experimental condition in a fluidized bed reactor

Size of catalysts(mm) NMD 0.715, 0.359
PdO/NMD 0.359
PtO/NMD 0.359
PdO & PtO wt% 1.0
Temperature('C) 25-600
Inlet concentration(ppm) CO 2000
CH, 1600
CH, 400
C,H;OH 400
Table 3. Minimum fluidization velocity of NMD [m/s]

Size Temp.(C) 25 100 200 300 400 500 600

0.359 mm 0.212 0.178 0.115 0.094 0.068 0.055 0.032
0.715 mm 0.421 0.363 0.316 0.233 0.173 0.152 0.144
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Fig. 2. The effect of particle size on the oxidation of CH,.
(catalyst=NMD, L/D=1, U,=0.22 m/s)
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Fig. 4. The effect of L/D on the oxidation of CH, with temperature.
(d,=0.359 mm, catalyst=NMD, Uy/U,,=2.5)
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a fixed bed reactor.
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