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Abstract

For hazardous air pollutants(HAP) such as NO and NO. decomposition efficiency,
power consumption, and applied voltage were investigated by SPCP(surface induced
discharge plasma chemical processing) reactor to obtain optimum process variables
and maximum decomposition efficiencies,

Decomposition efficiency of HAP with various electric frequencies(5~50 kHz),
flow rates(100~1,000 mL/min), initial concentrations(100~1,000 ppm), electrode
materials(W, Cu, Al), electrode thickness(l, 2, 3 mm) and number of electrode
windings(7, 9, 11) were measured.

Experimental results showed that for the frequency of 10 kHz, the highest
decomposition efficiency of 94.3 % for NO and 84.7 % for NO; were observed at
the power consumptions of 19.8 and 20W respectively and that decomposition
efficiency decreased with increasing frequency above 20 kHz. Decomposition
efficiency was increased with increasing residence times and with decreasing initial

concentration of pollutants. Decomposition efficiency was increased with
increasing thickness of discharge electrode and the highest decomposition efficiency
was obtained for the electrode diameter of 3 mm in this experiment. As the

electrode material, decomposition efficiency was in order : tungsten(W), copper(Cu),
aluminum(Al).
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1. Sample gas 9. H. V. power supply
2. Air bombe 10. Gas analyzer
3. O2 bombe 11. Gas chromatograph
4. N2 bombe 12. H. V. probe
5. Mixing tank 13. Oscilloscope
6. Flow meter 14. By-pass
7. Cooling fan 15. Exhaust
8. SPCP reactor

. 1. Schematic diagram of experimental apparatus.
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1. Quartz(Di : 13 mm, Do : 15 mm) 5. Teflon stopper
2. Aluminum 6. Sample gas in
3. Sample gas out 7. Tungsten(9 mm)
4. High voltage power supply

Fig. 2. Schematic diagram of discharge plasma reactor.
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5ol 3 20 kHz ool E TAYAAM FaFrt AR 2 71Ft2q BEAY A

TAo] Z7tetd WS wet MF7E channeling@ 3 75“’] Qrrozgt 27| o
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NO; 7t2¢ BaaAEL Uebd Rez o oW Fies 10 kHz, %275 EE 300

F‘

—_—

N

ppmoldm 71&7tAE Npoldrh  NO27k2= 9 A EA o] HolAFLE F fFFo] F
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Fig. 3. Effect of electric frequency on decomposition efficiency of NO
(N, base, C°, : 300 ppm, flow rate : 200 mL/min,

discharge electrode : W).
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Fig. 4. Effect of residence time on decomposition efficiency of NO,
(C°Noz : 300 ppm, frequency : 10 kHz , base gas : N, ,
discharge electrode : W).
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Fig. 5. Effect of initial concentration of NO, on decomposition efficiency
(flow rate : 200 mL/min, frequency : 10 kHz , base gas : N,,
discharge electrode : W),
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Fig. 6. Effect of electrode material on decomposition efficiency of NO
(C°NO : 300 ppm, flow rate : 200 mL/min, frequency : 10 kHz,

base gas N, ).
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Fig. 72 ®H2d AFoA 439 F7]8 1,2 € 3 mm= ¥3 AR o ¢AA
of &k NOZt2e B AAES Yetd ez o o u4E 10 kHz, $F L 200
ml/min, 7]&7}&E N2 )32 27155 300 ppmel}dth. 3 mme 2L A}&3
de W Y 2o Esﬁ—%% BHRow oA HF9 F77F ZL£42 YAHLE Yoy
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Fig. 7. Effect of thickness of electrode on decomposition efficiency of NO
(C° - 1000 ppm, flow rate : 200 mL/min, frequency : 10 kHz,

base gas : N, , discharge electrode : W).
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Fig. 8. Effect of number of turn on decomposition efficiency of NO,
(C"N°2 : 300 ppm, flow rate : 200 mL/min, frequency : 10 kHz,
base gas N, , discharge electrode : W ).
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Fig. 9. Effect of base on decom position efficiency of NO,
(C°N°’ :300 ppm, flow rate : 200 mL/min, frequency : 10 kHz,
discharge electrode : W),

TR E wol AFHAZ EHFHn NOo 2oiZ 3Jstitgg dosjoz E&go
Z718te AL 2 Algdr

Fig. 10& 71#7l22 N.& A&ty %7] F=7F 500 ppm<¢l NO7Zt=E 200
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AR 5 9 9903, Huy Fo gL HAHFe] HYoz FFEH B
o] 2u|gojA ME o) m‘i— Qoz QZFH AT}



254 HHF - FPE AWLMol g AANHEY BAA AT IS 9B 9%

0.20
0183

]
o.w;:l
0.14

012

]
]
§ 0.10 ]
]

0.06 -

- NON2-2

lanl

LO

Lo o
ol
o

SN Y ]

3000 2500 2000
Wavenumbers (cm- 1)

Fig. 10. Typical FT-IR spectrum for treatment of NO and N

(10 kHz, NO : flow rate 200 ml/min, C’no : 500 ppm).
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Fig. 11. Decomposed mass of NO per unit power and second
(flow rate : 200 mL/min, frequency : 10 kHz, base gas : N, ,

discharge electrode : W).
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