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Desulphurization with Multi-Needle-Water Film Electrodes by Corona Discharge
HUANG Xu-ran LI Guo-feng LI Jie WU Yan
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Abstract The study of this paper adopted stainless steel multi-needle as a high voltage electrode system and water film as low voltage
electrode. The electrodes were supplied with negative DC high voltage. Polluted gas containing sulfur dioxide SO, flowed into the corona
discharge field from the center of the high voltage electrode system in an axis direction then get across the water surface. Under the effect of
corona discharge plasma and water absorption SO, was removed by converting it into sulfuric acid. The effect of the three factors which were
the applied voltage SO, inlet concentration and duration of the exposure to the corona discharge on desulphurization efficiency has been studied
mostly. Moreover the concentrations of SO3~ and SO; ™ ions in the water were measured and the mechanism of desulphurization was analyzed.
The results showed that there was a synergistic effect on the removal of SO, when combining corona discharge and water absorption and both
the desulphurization efficiency and the amount of sulfuric acid increased evidently. As the applied voltage and the duration increased the
desulphurization efficiency increased. Also the SO, inlet concentration had effect on desulphurization efficiency. When the SO, inlet
concentration was 430 x 107°  the voltage was 14.5 kV and the duration was 7.5 s a desulphurization efficiency of more than 90% could be
attained.
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Table 1 ~ Conductivity and pH value of water in the reactor before and after SO, treatment
/min /min
0 10 20 30 40 60 10 20 30 40 60
/pS em™! 133 156 190 733 826 904 245 373 636 890 1042
pH 7.26 6.48 4.73 2.45 2.41 2.35 2.98 2.65 2.45 2.33 2.27
SO,
H, SO0, S0,
) 502
':é‘a 60 min SO
g 25 mg/L SO2- 250 mg/L
" 0,
. OH 502 S02-
SO;~ S0;”
SO; ™ 7
S0O;” 150 mg/L
7 SO~ SO 10 min ~ SO;~ 150
Fig.7 Concentration of SO3~ and SO~ ions in reactor’s water mg/ L 10 min 1
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