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The reactor composed of dielectric-barrier-discharge and ozone-decomposition-catalyst is effective for removal of to-
luene at as low as 72 J/L. The synergistic effect of discharge and catalyst, which is the highest at room temperature,
diminishes gradually with a temperature rise. The performance deterioration has been improved by adding the com-
bustion catalyst activated at the temperature over 100°C. The combustion catalyst also worked synergistically with the
discharge to decompose toluene at higher than 50°C. The effect reached its maximum around 100°C. The toluene de-
composition was assisted by the activation of the combustion catalyst itself at higher than 100°C. The combustion cat-
alyst was placed upstream in the catalyst bed, as ozone transited the combustion catalyst at lower than 100°C. The new
hybrid reactor with the dual structure of combustion and ozone catalysts destructed more than 70% of the initial tolu-
ene content (94 ppm) at lower than 300°C. The flow rate was 2.5 SLM and the discharge input power was 3.0 W. The
dominant decomposition product was CO, in the outflow gas. The amount of CO and volatile products were small.
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Fig. 2 Detailed drawing of the discharge reactor”.
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Fig.3 Voltage, current and input energy waveforms.
(a) waveforms at ambient temperature, (b) waveforms at
200°C.
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Fig. 4 Effect of discharge, catalyst and temperature in toluene

decomposition.
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Fig. 5 Ozone decomposition by combustion catalyst.
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Fig. 6 Carbon balance in combustion catalyst treatment.
(a) treatment by discharge only, (b) treatment by discharge

and combustion catalyst.
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Toluene decomposition efficiencies are put in brackets.
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DORE SN DS, B LA & i O FIER OB,
BLESOCU LORRPMETZ 7. VT 7 2L S
NDZERPTE EN D ORAERMIT, EIZCO, THY, CO
RRACKFEIZIZ E AL EEENR ST, BRESLE Frx
YD 5B, 100°CT 60%, 200C T 35%7%, REEFEPEDH]
A E LTY T 7 ZNICTERT 5.

VOC %R D12 72> C, fbBEHARCIX, TEMEIRE £
T A INENT 2 Z EBMETHD. LL, 200CETOD
IRIEA AC, PR 100 ppm FREEZR D, A & il oA
TERZFIH LT, 72 JL & WO IRES) THRFLEEA "THEZR
ZEBHBENERoT.
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