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A novel pulse discharge system for water treatment was constructed, which can be easily submerged in
water. It consists of a stainless screw bar used as the high voltage electrode, a stainless spiral wire used as
the earth electrode, and an air disperser placed under the electrodes. High voltage pulse (20 kVp, 333 Hz)
was applied to the high voltage electrode, and generated discharge plasma was observed by high-speed
video camera system. The frequency of discharge plasma was depended on the gas flow rate. The
maximum frequency of discharge plasma generation was 200 per second, which was achieved when the air
flow rate was 6 L/min or more. The frequency of discharge was drastically decreased with increase of
solution conductivity, and no discharge plasma was observed when the conductivity was 1,200 uS/cm. The
decomposition of indigocarmine and linear alkylbenzene sulfonate (LAS) was also demonstrated with this
novel discharge plasma reactor. As the maximum decomposition rate was achieved when air flow rate was
4 L/min, the frequency of discharge was about 150 /s, it was suggested that the diffusion of contaminant
molecule to the plasma region is the rate-limiting of decomposition reaction in our system.
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Table 1 Average discharge frequency in each region with
various air flow rate.
Air flow rate (L/min) Without
Area (-) 2 4 6 water
a 6 9 14 62
b 14 19 28 90
c 15 40 52 100
d 25 85 103 78
Total 55 153 197 330
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