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Abstract — Regenerative catalytic oxidizer(RCO) having high recovering efficiency of energy enables catalytic purification
of polluted air containing a low content of volatile organic compounds(VOCs). From experimental study of the regenerative
catalytic oxidizer, the VOC toluene concentration higher than 150 ppm can be handled without introduction of additional
energy. The removal efficiency of VOC from the polluted air is around 95%. The influence of several operating parameters
including cycle period, concentration of the VOC and mass of inert material(cordierite honeycomb) on the removal efficiency
has also been examined.
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Fig. 1. Schematic diagram of regenerative catalytic oxidizer.
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Fig. 2. Conversion curve of toluene over Pt/honeycomb. SV: 30,000/hr.
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Fig. 3. Combustion efficiency of toluene in the regenerative catalytic o
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Fig. 5. Energy consumption for the regenerative catalytic oxidizer.
Fig. 6. Temperature change of effluent gas stream for 1 cycle.
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Table 1. Sensible heat loss of effluent gas as a function of valve switching temperature

o Effluent gas temperaturéQ) ) ) )
Valve switching temperaturéQ) Inlet temperature’C) - — Cycle time (min) Sensible heat loss (kcal/h)
Maximum Minimum
35 20 41.7 24.9 4.17 67
40 21 48.9 25.3 5.33 69
45 20 56.0 24.3 6.33 78
60 225 76.3 26.8 7.17 96
75 20 94.4 25.8 10.17 119
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Table 2. Heat storage of the honeycomb at the regeneraticatalytic oxidizer

Minimum temp. {C) Maximum temp.9C) Cycle time (min)  Heat storage for 1 cycle (kJ)

Honeycomb, Al Side 1 25.3+0.5 55.2+0.5 6.2 70.2
Side 2 34.3+1.0 161.2+1.0

Honeycomb, A2 Side 1 34.3+1.0 161.2+1.0 6.2 139.9
Side 2 157.5+2.0 343.1+2.0

Honeycomb, A3 Side 1 157.5+2.0 343.1+2.0 6.2 141.3
Side 2 310.7+2.5 440.7+2.5

Honeycomb, B1 Side 1 20.7£0.3 54.5+0.3 8.8 67.0
Side 2 22.5+0.5 138.3+0.3

Honeycomb, B2 Side 1 22.5+0.5 138.3+0.3 8.8 140.5
Side 2 64.7+3.0 262.6+0.5

Honeycomb, B3 Side 1 64.7£3.0 262.6+0.5 8.8 183.0
Side 2 199.2+2.0 409.943.0

Honeycomb, B4 Side 1 199.2+2.0 409.9+£3.0 8.8 160.0
Side 2 285.6+2.0 432.£3.0
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