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Decomposition of Harmful Materials by SPCP Discharge
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Abstract

The decomposition performance of the Surface induced Plasma Chemical Processing(SPCP) for
benzene, toluene, xXylene and NO: were experimentally examined.

Discharge exciting frequency range was S5kHz and 10kHz, and low frequency discharge
requires high voltage to inject high electric power in gas and to decompose contaminants. The
decomposition rate of dioxide nitrogen for 5kHz power supply is only 85%, but it's rate for
10kHz power supply is very high, more than 96% when peak voltage is 12kv. Aromatic
hydrocarbon vapor of up to 1000ppm is almost throughly decomposed at the flow rate of 1000mé
/min or lower rate under the discharge with electric power of several hundred watts. High
decomposition rate is shown in every case, that is, for SPCP reactor is necessary to obtain the
decomposition rate of more than 80 ~ 98%. The decomposition rate of benzene, toluene and

xylene were 90~98% and dioxide nitrogen was 45~96%.
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Fig. 4. Typical decomposition property of several
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Fig. 5. Decomposition ratio of toluene vapor with
regard to flow rate and applied voltage ;
concentration:1000ppm, frequency:10kHz

He A BAAUe] Vol NE Rige &
Fo BAGe] dAY RE T & U

1Y 62 F S MHAZAL W NOx o BHge
HEhd Rog ageld Yehdulsl go] kv o]
AME Eal&e] 50~96% oIt 371 FFo] 7
ETE g0 5 AYe Ushie e wer)
Aol AFA] Frhalr] wfRol gHRI Y
A fleiM W de guNust Axy qros



dddd 4@ fAedyr 4, G

14

ARG, O¥ 72 balance 7t2E A4 A4 9

100
718 HE9E 9 Leee Ushd A2 Hag . g 000 O
A A4 BHEol Y wdth oRe Ak X 80} A & B A
EA7h DU E Wb AF Lo WAE s =)
£3la 71Ed AAE U] &0 FolA AAA : 60}._
32 3Eugd dovlmz REgol Fris: 8 o
Aoz stzdn’ 3
é' 40 r—. A O : 100ppm
100 Q @ : 300ppm
® © ® O g 20 & 5 500ppm
% 80 ¢ = s
3 — A ul ] l i 1 1 ‘
=] A 7
E Q A 24 a 06 8 10 12
£ 601 2 A Applied voltage, kV
=
g . 0wt/ a7 8. A% A/sEel e 2B BHE
E 40 o O 10 mm Fig. 8. Decomposition ratio of NOx gas on
e} A @ : 200 nt/min
g 201 A ;500 at/min variable initial concentration ; balance
A A ; 1000 mt/min gas: Ng, frequency:10kHz
OL#]_ 1 | 1 | P |
06 8 10 12 298 & NOx7h2¢] %715 =& 100ppm, 300ppm
Applied voltage, kV 9 500ppmo 2 HHAAEL ©W EH&e dEd R
o Baijge o] 2% 80~85% .
23 6 F@As e AxuE e A& Sopomel B B0-8% A=A

199 NOx7F2:(300ppm 9 2 Zbalance)$) &3

ig. 6. Decomposition ratic of NOx gas with 2 wste] BE QMY Bags BAS Uebd

regard to flow rate and applied voltage;

concentration:100p o . L0KH Rnoz ol7tFEat4r}t 5kHz @) A4 o) 10kHz 7
Lol N pm, frequency : I0KHZ - oo gaigol 10% o4 EA uEhdm A oA
ance gas & Zn57t golAw Fa7t2d) 2 Bl A
100 z A7 dEog Alm@ch
o " W N .
% 80L 100 e © o ¢
. X g o ©O
£ . 80~ o ©
860_ @ 8
: ; ¢ °©
3 8 = 60}
240 a
g 0.0 27 ®
g A A é- 40+ o
220— o™ g ® ;10 kiz
OL/,I P S S B! ] 20[-o O:5kHz
o 6 h%d 1 1okV 12 0 7l | 1 1 1 1
Applied voltage, 06 8 10 12
98 7. 4% balance Fhaol g ALAHES ¥ Applied voltage, kV
He& a9 Fus W] 4E & 54
Fig. 7. Decomposition ratio of NOx gas on Fig. 9. Decomposition ratio for applied voltages

variable balance gas and applied voltage;
concentration:100ppm, frequency:10kHz

and frequencies: concentration : 100ppm,
balance gas: N2

1046



100
° 38883
X 8o} |
&
860‘- g
2408
§4OF O:w
020}_ A cu
g e A
0 ool 1 | 1 I 1 |
06 10 12

8
Applied voltage, kV

a8 10. AFA 8 gE F2AA%EY FHE

Fig. 10. Decomposition ratio of NOx gas on
variable electrode. concentration:100ppm,
frequency:10kHz, balance gas: N:
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