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Improvement of Efficiency of Decolorizing Organic Dye 
Using Pulsed Power Discharge by Air Bubbling 
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Water pollution is one of the global environmental issues at present. We are studying water treatment using pulsed
power discharge in water and air mixture. In this paper, water in a pulsed discharge reactor was injected with large 
quantity of air for bubbling. Decololization time of indigo carmine in the treatment by the strong air bubbling is over
15 times faster than that of non-bubbling.  As the airflow for the bubbling increased, the decolorization time
decreased. Likewise, as length of the electrode on water increased, the decolorization time decreased. These results 
show that more discharge space in air leads to more decreasing of the decolorization time in the water treatment.
Additionally, as size of bubble is made small, the decolorization time decreased. This result shows that large surface 
area of air contacting water solution for reaction of active species leads to decreasing of the decolorization time. 
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Fig.1 Experimental setup for water treatment by pulsed power
discharge. 
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Fig.2 Appearances of discharges in water with air bubbling and
without air bubbling.
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Fig. 3. Voltage and current waveforms with air bubbling and
without air bubbling.
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Fig. 4. Transmittance for wavelength with air bubbling and without
air bubbling.
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Fig.5 Time variations of the transmittance of the wavelength of

610nm for the treatment time by discharge in water with air

bubbling and without air bubbling. 
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Fig.6 The ratio of air in water for air flow rate.
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Fig.7 Variations of the transmittance of the wavelength of
610nm for the treatment time at several flow rate of air.. 
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Fig.8 The ratio of air in water for the length of electrode above the 
water.
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Fig.10 The reactors with the short and long underpart
of the acrylic cylinder.
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Fig.12 Transmittance of the wavelength of 610nm for the 
length of the electrode above the water of the reactor with 
the long underpart of the acrylic cylinder. 

11

Fig.11 The ratio of air in water for the length of electrode above
the water of the reactor with the long underpart of the acrylic
cylinder.
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Fig.9 Transmittance of the wavelength of 610nm for the 
length of the electrode above the water.
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13 610nm

Fig.13 Time variations of the transmittance of the
wavelength of 610 nm for the treatment diffusing air
by the sponge.
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