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Abstract

In this paper, chlorobenzene was treated by low-temperature plasma with chlorobenzene as the
target pollutant. The electrical characteristics of the discharge process, the influence of different
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gas volume on the removal of chlorobenzene by low temperature plasma, the production of CO;
and the production of by-products (0s; and NOx) were investigated. The results show that the ap-
plied voltage fluctuates periodically from -17,500 V to 7500 V, and the peak to valley value of dis-
charge current is in the range of -0.3 A~-0.2 A. The discharge power and the removal efficiency of
chlorobenzene increased gradually with the prolongation of discharge time until stable. The dis-
charge power was stable at about 6.8 W, and the chlorobenzene removal rate was stable at about
72%. The concentration of CO: generated by the reaction increased with the discharge time and
tended to be stable at 1170 ppm. The degradation efficiency of chlorobenzene decreased with the
increase of gas volume. When the gas volume increased from 500 mL/min to 1500 mL/min, the
degradation efficiency of chlorobenzene decreased from 74.43% to 51.92% when the peak voltage
was stable at 27 kV.
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B T A 0B 55T SE 6 LR A 1 e R AR R AT PR, LIRS IR SEEHE
BRI FE IR — S A1 T R v H ORI 25 PR A, R IR 1) 25 B 2803 o e B ] F S K T 38 o,
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HUR SR SEIRMEFT, (ERK s R 22 KV (5B E) 7.9 s B, & BRI RIE 90% LA . Nifuku 2
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Figure 1. Flow chart of experimental system (1-power supply;
2-oscilloscope; 3-reactor; 4-air; 5-flowmeter; 6-thermmostatwaterbath;
7-gas chromatograph; 8-H,; 9-N,)
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Figure 2. Waveform of voltage and current during discharge
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Figure 3. Waveform of discharge power during discharge

B 3. HERRTRIR BB TR E

DOI: 10.12677/hjcet.2020.105043 338 =AW EESE YN


https://doi.org/10.12677/hjcet.2020.105043

JiKHE &

BCEZIE (D)

Figure 4. Variation of discharge power with discharge time
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Figure 5. Variation of peak to peak current with peak to peak voltage
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Figure 6. Variation of chlorobenzene concentration and CO, concentration
with discharge time
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Figure 7. Change of removal efficiency of chlorobenzene with discharge time
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Figure 8. Change of chlorobenzene removal rate and CO, generation rate
with discharge power
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Figure 9. Concentration of by-products in tail gas
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Figure 10. Effect of gas volume on chlorobenzene removal efficiency
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