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Abstract: Non-thermal plasma coupled with photocatalysis was employed to remove toluene which was a representa-
tive pollutant of volatile organic compounds (VOCs). The similarities and differences of catalyst-plasma reactor and
empty (without catalyst) reactor on the toluene degradation performance were studied. Furthermore, the effect of dis-
charge zone length, catalyst filling length, frequency, applied voltage and gas flow rate on the toluene degradation of
catalyst-plasma reactor was investigated. Based on the experimental results, the optimal conditions of toluene degrada-
tion were determined.
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Figure 1. Schematic diagram of the experimental system
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Figure 2. SEM of aluminum oxide particles after loading
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Table 1. Orthogonal test factors level
#* 1. EXRABRERKER
=
K Bz (A BEXKEE (mm) (B) HALFPIAAKE (mm) (C) #i% (Hz) (D) HE kV) (B) Ah#SE (m*h)
1 100 40 200 16 0.3
2 140 60 250 17 0.4
3 180 80 300 18 0.5
4 220 100 350 19 0.6
Table 2. Orthogonal test results and range analysis
* 2 EXRBEREBES
il X AKSE (mm) PEACFPAAKLE (mm) HiE (Hz) B (kV) PSR (mPh) SEEREEAL (RFRE%)
1 100 40 200 16 0.3 27.96
2 100 60 250 17 04 40.48
3 100 80 300 18 0.5 47.16
4 100 100 350 19 0.6 52.86
5 140 40 250 18 0.6 31.36
6 140 60 200 19 0.5 38.95
7 140 80 350 16 0.4 46.43
8 140 100 300 17 0.3 58.29
9 180 40 300 19 04 40.81
10 180 60 350 18 0.3 53.13
11 180 80 200 17 0.6 31.33
12 180 100 250 16 0.5 38.72
13 220 40 350 17 0.5 37.22
14 220 60 300 16 0.6 38.16
15 220 80 250 19 0.3 65.65
16 220 100 200 18 04 4744
K, 168.46 137.35 145.68 151.27 205.03
K 175.03 170.72 176.21 167.32 175.16
Ks 163.99 190.57 184.42 179.09 162.05
Ky 188.47 197.31 189.64 198.27 153.71
k; 42.12 34.34 36.42 37.82 51.26
ko 43.76 42.68 44.05 41.83 43.79
k3 41.00 47.64 46.11 4477 40.51
ks 47.12 49.33 4741 49.57 3843
W7 R 6.12 14.99 10.99 11.75 12.83
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AR Ay ) Cy D, E,
[RaEREy A4By C4 Dy E, 82.18
A LK Koy Ksv Ky WEE AL By Co Dy E MK 1 ZKF 20 FIKSP 3 FRFERIRES P B S8R F R R IR LA 2. kis kov kas ke B KL Kov Koo Ky 9P
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Figure 4. Tendency of factors level
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