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Sterilization, decolorization or deodrization of water using active oxygen species have been
of interest because active oxygen species decomposed into oxygen molecules finally in environ-
ment. In this paper, studies have been made on generation of an electrical discharge in a
bubble formed by electrolysis. Electrodes consisted of a positive stainless-steel needle (diameter :
0.5mm) and a negative aluminum plate (diameter : 71mm). To obtain an intense electric
field, a needle electrode was surrounded with an insulating tube (inner diameter : 2mm). The
electrode system was put in a low pressure vessel (p=150 Torr) to initiate the discharge easily.
When a dc voltage was applied, electrolysis took place and fine oxygen bubbles were formed
from the positive needle electrode. Several minutes later the electrical discharge in an oxygen
bubble began. The oxygen bubble expanded by heat of electrical discharge. When the bubble
achieved larger than the insulating tube, the bubble was expelled from the tube. Electrolysis
without discharge began again and the above process was repeated. As time of voltage appli-
cation increased, the repetition frequency and duration of the discharge in the bubble increased,
probably due to decrease in resistivity of water. Hydrogen peroxide was formed by the dis-
charge in the bubble. )
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Fig. 1 Electrode system.
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Fig. 3 Characteristic of applied voltage-current.

(@) Progress of electrolysis (exposure
time=5min).
(b Discharge (exposure time=1s).
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Fig. 4 Discharge in a bubble.

(@ Photograph of discharge in a bubble.
(b) Illustration.
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Fig. 5 Waveforms of applied voltage and current.
G=40 mm, Pin=42 W, P=150 Torr.
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Table 1 Characteristics of resistance.

. Resistivity Cone Cylinder
Experiment [kQ-cmi [MQ] iMQ]
Before 4,16 1.49 3.79
After 2.08 0.75 1.99

Applied voltage[V] Current[mA] Resistance [M{]

2500 12.5 0.20
3000 10.0 0.30
5000 5.0 1.00
6000 1.0 6.00
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