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Abstract

Volatile organic compounds emitted to the atmosphere can cause adverse effects on human health and participate
in photochemical smog formation reactions. The destruction of a series of VOCs has been carried out by non-ther-
mal p}asma in other researches. And the characteristic of non-thermal plasma was operated at atmospheric pressure
and low temperature. A new type non-thermal plasma reactor was investigated combined Glidarc plasma with
water jet in this research. Also, it was found that the water-jet had an significant effect on the toluene removal

efficiency. But too much water content does not favor toluene decomposition by decreasing of reaction tempera-

ture. The input toluene concentration, gas flow rate, water flow rate and specific energy input were used as experi-
ment variables. The toluene removal efficiency, energy efficiency and specific energy input were 75.3%, 146.6 g/

kWh and 1.12kWh/m”® at a water flow rate of 100 mL/min.
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Fig. 1. Scheme of the experimental set-up.

3071 84 %5 A) A 24 A3 5



0.25 mm, 0.25 um) AH L A18319 Tt A7 EAAL
A/t = =218 (Tektronixa P6015A USA), A{ ==
B (Tektronix A6303 USA)Z =A3lgd on) x|&
LA g A5 (Tektronix TDS 3052 USA)d)] 2]3 =
4 setsilet

]

2.2 H¢ g9y

A-L A2 AbellolA] Adslw e vk Agka) A
47t 6.68kV, 178 mA=z &gl SEI (specific
energy input)}= XY Esi Azl olaldals &

"ol E=
gholF AR o]83)}e] 0.33~ [ 3kWh/m's A3y
o 3718 WAA KAE AResl] A slgow,

FZIH A o3 " gubgrled A F7Ie o
A EFAE 713AA 713578 3 £l E
o2 0.63~243m’hrg A3t 2l &
etzul uhe-7] Algtel] AA 5 eFollA A} ®
ot HEAE fAE] el FFEHE Be o)A
ol Axd & §8F x4 wWHe| o8 sy
o} 2=+ Glidarc YE{Al Zel=nl AAX|e] Z7-6l| A
2438l om, 1.3kWh/m®, 1 m¥/hr 281 T3 3=
2] ool OmL/min 2H o7 wW&rlAe Lx=
113+5°C=2 &A5}9v) E599 AAEAL et
P ke Z=bzm) ulr] 39 w7 &7
A ZVAE AEHEI e, X Alas Y7t
E B3l £EE SEFAA AAGT AV
0% riiFewig o] MEY Fxz b
Y=o EAH A
27 HEAl Eebanl vbd BAE Jepd A
, 1 32 1 28] Wi BAlE U1 9wl
o] =2 BT A15EAS el Feldh
WA EA oz AL oF 66kV, AEE 178 mAS 1}
eldic} Glidare YA Zel=n) 3&3"7101] 514 37]
F FU985 Eepzals BAA 7 28 el ¢ 100
Coll =23ldct 343718 F4U3k] 58 Ax o
AR F 2A4E x5 9 113°CE A8
qujAE-E B EFd99 A ge] #HA =4
& =2F3gon, o] & 7|FE 2oz Aste] Wl
A-E sk

57
5
;%

ol
A

N

AN

1%

2
lﬁi
d

_E.LJ

1

T‘">7

°~r~'

2.3 O[EX uliZ
etz S w2 AWAE 7HA ke
SeFRE 7 e VAR P AR kgl

S iChPK-PK
; . . : . ;658kv

« Ch2 PK-PK
S 1178mV

T T T N T N T T ST T ST 0 S T T T s AT S S T

DR S A A S S )

15 Jan 200
$2:46:15

Fig. 2. Wave form of the discharge voltage and current
(peak voltage: 6.68 kV, peak ampere: 178 mA).
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Fig. 3. Initial operating characteristics of the glidarc water
-jet plasma reactor.
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Table 1. Experimental conditions and data for standard condition.s

Experimental conditions

| Toluene input Plasma reactor Gas flow Water flow Discharge Input
Conditions concentration temperature rate power power
(ppm) (°C) (m>/hr) (mL/min) - (kW) (kW)

Value 165 113£5 100 1.18 0.9

Experimental data
Toluene exhaust Toluene removal Specific energy Energy efficiency™
concentration (ppm) efficiency'” (%) input® (kWh/m?) (g/kWh)
41 753 1.3 | 146.6

(UCalculated by Eq. (5), ®Calculated by Eq. (6), ®Calculated by Eq. (7)
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WrhEe thes 2e B oz AWY 4 9
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C¢Hs - CHy4e” — CH +CH,+e ()
CoHs - CHy+e™ — CgH, - CHy+H+e, @
C¢H;s - CHy+e™ — CH+CH,+e, 3)
CeHs - CHy+e™ — CH,+C,H,+e", (4)

EF9 AA &8I FYol R (SEL specific
energy input), ol FE&E t}&3 Zo] #2519
o} (Lee er al., 2003).
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Fig. 4. Dependence of the toluene removal efficiency and energy efficiency on the input concentration of toiuene.
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