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Abstract — Non-thermal plasma technologies were known to be effective for deciimpas dilute pollutant gases. In the
present study the dielectric discharge plasma was examined in order to decompose toluene vapor, a kind of air pollutant VOCs.
The dielectric barrier discharge plasma using the conventional AC as an electric power source was generated inside the tubular
reactor in which the porousAl ,O, beads were packed. In order to investigate the adsorptive effect of the packed dielectrics
the non-porous glass bead was also examined and compared withltki for the abatement of toluene vapor. Experiments
were carried out at the electric voltage of 16 kV and 19 kV and at the temperatuRCo6PSC and 10°C respectively. The
kinetic velocity and activation energy of toluene decomposition reaction was studied/iAl}@®, beads packed reactor. The
y-Al,O; bead showed better performance for toluene decomposition than the glass bead. As the reactor temperature rising, the
toluene decomposition rate also increased. Additionally the effect of dielectric constant of the packed dielectric was studied.
The dielectric of higher dielectric constant showed better performance than that of lower one.
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Fig. 1. Schematic of dielectric packed barrier discharge reactor.
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Fig. 2. Schematic diagram of experimental set-up.
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Table 1. Applied electric power
Dielectric Temp. Volt.(kV) Wall P.(W) Current(mA) Reactor P.(W) Efficiency(%)
Glass High temp. 19 42 1.85 19.32 46
(d=3 mm) 16 32 1.22 1352 42
14 28 0.82 9.29 33
100°C 19 54 3.14 37.68 70
16 42 2.26 23.44 56
14 34 1.59 14.43 42
Y-AlLO; High temp. 19 40 3.67 399 99.&
(d=3 mm) 16 34 3.09 28.9 85
14 31 2.67 22.24 72
100°C 19 54 3.9 334 62
16 42 2.1 2C 48
14 33 1.29 139 42
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Fig. 3. C;Hg decomposition by barrier discharge plasma; 25C, 10.2
LPM, y-Al,O; packed.
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