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Fig.1 Equipment of sulfite oxidation by gas
discharge

1) positive electrode; 2) power of DC superimposed AC;
3) negative electrode (ground); 4) temperature measure-

ment; 5) gas measurement; 6) solution collecter; 7) NH;

inlet; 8)sulfite inlet; 9) SO inlet; 10) air inlet; 11) water
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Fig.2  Variation of SO: concentrations before and

after gas discharge
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Fig.3  Variation of SO: concentrations before and

after gas discharge with NH; injection
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Table 1 Conversion of sulfite under different oxidations

Air oxidation Vpc =20 kV Vbec =16 kV, Vac =8 kV
18. 7% 29. 9% 51. 9%

Conversion
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Fig.4 Comparison of sulfite conversion between air
oxidation and plasma aided oxidation under

different concentrations
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Fig.5 Conversion of sulfite under different voltages
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Table 2  The main reactions to generate radicals in air

by gas discharge

Reaction k/cm’ * molecule ™" * 57"
R1 O:+e >0 +0+e” ki=1.5x10""
R2 O:+e —0+0('D) +e" k2=5.25x107"
R3 No+e —>N+N+e~ ks=2.05x10""
R4 H:O+e —OH+H+e" ki=3.35x107"
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Table 3~ The main reactions related to SO oxidation
Reactions

R5 S0: +0"—S0;
R6 S0: + "OH—HSO;
R7 HSOs +° OH—H.S0,
R8 HSO3 + 0:—~S0; + HO?
R9 SO; + H:O—H.S0,
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Table 4  The main processes in sulfite oxidation
Reactions

R10 OH + HSO; —S0; * + H.O
R11 SO; "+ 0,—S0:"*
RI2 SO:* +HSO; —~HSO; +S0; *
R13 SO: *+HSO; —S0% +SO, *+H*
R14 SO;* +S0;°—S0%" + S0,
R15 SO;* +S0; *—S02" +S0,
R16 SO;* +HSO; —S0>~ +S0O; +H*
R17 SO;* +S0; —S0%" +S0;* +H*
R18 SO:* +S0:°—S0;* +80,* +0;
R19 SO;* +S0;°*—8S,0% + 0
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Influences on Oxidation of SO, and SO3~ by Gas Discharge *

Ren Jia-Rong Liu Ji-Xin Li Rui-Nian' Zhao Bi-Ying Xie You-Chang
( State Key Laboratory for Structural Chemistry of Unstable and Stable Species, College of Chemistry and Molecular Engineering,
Peking University, Beijing ~ 100871; ' Department of Applied Physics, Beijing Institute of Technology, Beijing 100081 )

Abstract  Oxidation effects of SO. and SO3~ by gas discharge were studied. Powers of both DC and DC super-
imposed AC were used to generate gas discharge. The results show that the gas discharge had no effect on SO, oxi-
dation in gas phase and enhanced oxidation of SO3~ in solution evidently. The enhancement of SO3~ in solution is
attributed to that gas discharge can generate free radical OH. The free radical can react with SO3~ in solution to in-
duce a chain reaction, in which SO3~ is oxidized by O in air. But the free radical can not induce a chain reaction in
gas phase which contains SO.. In the meanwhile, gas discharge by power of DC superimposed AC can have a bet-

ter effect than by power of DC.

Keywords:  Gas discharge,  Oxidation, = Non-thermal plasma, = DC superimposed AC
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