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The Removal of Toluene by Corona Combined with Catalysis’
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Abstract This paper described a new method involving pulsed corona combined with catalysis
to decompose volatile organic compounds. T wo types of corona reactors were set up and em—
ployed to decompose toluene in air- The removal efficiencies of toluene in the reactors with and
without catalyst were compared. Under catalyst of Mn or Fe, the removal efficiencies were over
80% , increased by 27% or 23% respectively compared without catalyst. Under this condition,
electrical energy consumption was about 30W - h/m’.

Keywords corona reactors, catalyst, toluene, removal efficiency, waste gases treatment.

;@

? ? ”

, 1 , 1
B 2,
, , 3
, 4
4 10
13 ,
1
102G 14
131, 0—
, 50k V < 200ns <
, 10pus 30—110pps ( pulses per

(Project Supported by Na-
CO2 H20 tional Natural Science Foundation of China): 29576261
,30
: 1998-0520



20

12
12 14 s
10
11
[5]
1 2 2
1 2 3 4. 56 7 ,
8 9 10. 11 12. , ,
13 14.
second) , 7 5pps.
2,
B l4J 2 o
2
2 ( a) 0 Cu Mn
¢0. Smm » Fe Co V , Mn Fe
s 20mm, 2
3mm, Al20Os, 5
500m m. -
2(b) , ) 2
6 . Smm 2.1
’ 1 2
15mm, 85mmXx 30mm
,Mn
= _
V3 ’
w Mn 59%
27% Fe
2 23% , Mn—F ¢ 1 1)
(a) - :1 2. 3 4
5 6. 7 2 -
(b - 1 2. 3 4 ) Mn  Fe
5 6. 7 17% 14%. -
2 . Ve= 42kV
’ ? 2
( , .



1 13
- ? - ?
2
1) _
v, Q Ve ( 40kV)
/kV Iml* min ! / % /%
kV /ml* min ° ° , Vl’, n
1 42 500 - 59.0
2 42 500 - Mn 86.3 27.3
3 42 500 - Fe 82.7 23.7 1 3 Vo
4 42 500 - Mn-Fe 83.5 24.5 Vo
5 0 500 - Mn 0 .n oo, Ve
6 42 180 - 87.5
7 4 180 - Mn  96.9 9.4 y ’ ’
8 42 500 - 66. 4 kv, n
9 42 500 - Mn 83.6 17.2 ; Ve , JAY ,
10 42 500 - Fe 80.2 13.8 Ve
1) = 1000m g/ m?, =25 , ,
2.2 ’
VP ) ’
3 2 r’ Vp s VP ’ ’
3 Vp s 9 9 VP
VP s T] VP 40kV N VP,
40—50
) Vp , )” VP kV
VP B} VP
100 100
80 - 80}
NN 60 [~ X 0
~ ~ -
=~ 40 - s~ 4Ol
20 | 201 o — ne
(a) £&-T =R I8 I (b) &A% 7R 48
0 I ! oL & PR R
20 30 40 50 250 30 35 40 5
Vp /kV Vp /kV
3 (Qo= 500ml/ min  V,= 42kV)
4 2
L6]
2 . @ VP s
R , Q 1 4
;@ , ,
bl 2 Q
2.4

2.3



14 20
100 100
80 go| ©
S sl X 6ol
~ ~ N
& 40 & 40
20| 20l
(a) &-ARRNE2E (b) £k-tR R 8%
0 L 1 L 1 L 1 L 0 I 1 L 1 I 1 n
0 400 800 1200 1600 0 400 800 1200 1600
Q/ml  min-1 Q/ml * min-1
4 (Qo= 1000mg/ m3 V,= 42kV)
(®. 32mm x 20m, DB624) , 97%; 2 -
: FID L
) (3
) H:0 CO2 , Vo , Vo
CO . ) CO ) , Vo 40kV
2 2
HP5450A .
, (4) H:0 CO:
- , V., CO; )
3
42kv 8W, 30W: h/m™.
1w, Bt
o
(1
2 M n 2
80% i 30W - b/ 1 Mizuno A et al. A Method for the Removal of SO, from
3 Exhaust Gas U tilizing Pulsed Corona for Electron Ener—
m ’ ’ gization. IEEE Transaction on Industry Applications,
55% , 80% , 1986, 19( 16): 516_ 522
, 2 Masuda S et al- Novel Cold Plasma Technologies for Pol-
50W - h/mz lution Control. The International Conference on Applied
. 2
Electrostatics, Beijing: 1993. 1_ 24
’ 3 .
3 )
, 1995, 11—16
(D 2 4 , .
Vo= , 1997, 17(5) : 449—453
’ ’ p—
AkV Q= 500m1/ min i Mn Fe 5  Yamamoto T et al. Catalysis-assisted Plasma T echnology
for Carbon Tetrachloride Destruction. IEEE Transaction
27%  23% .

(2) 2
, 80%

on Plasma Science, 1996, 32( 1) : 100_ 105

, 1993.71—80



