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o X #E H Investigation of Optimum Discharge Space and Applied Voltage for
Reactor for Water Treatment by Plasma in Air

Recently, water shortage and water pollution are serious problems. As technical solution for
those problems, there is an advanced water treatment technology. This paper states a study
for realization of high treatment efficiency of the water treatment technology using streamer
discharge, which is studied by many researchers as the new advanced water treatment
technology. Treatment water is exposed to the streamer discharge and organic compounds in
water are decomposed by active species which is generated by the discharge. Experiments
were carried out for different reactors and different applied voltages, and the optimum
treatment method was shown from the aspect of the discharge space and the applied voltage.

From the aspect of the discharge space, the treatment water in the electrode was bubbled by
air. In this experiment, the flow rate of air and the length of the electrode on water were
changed. The treatment efficiency increased as the air ratio in the electrode increased.

In addition, insulation balls and insulation grids were put in between the electrodes in the air
and water droplets were sprayed into between the electrodes. The time that the droplets reside
in the electrode increases by this method. The treatment efficiency depended on the ratio of
air in the electrode. The reactor with the insulation balls had worse treatment efficiency than
the reactor without that because of small ratio of air. On the other hand, the reactor with the
insulation grids obtained higher efficiency than the reactor without that, because the ratio of
air is same with the reactor without the insulation grids and the residence time of the droplets
is increased by putting the insulation grids. These results show that the large discharge space
brings high treatment efficiency.

In the experiment of changing the applied voltage, rise time and the width of the pulsed
voltage were changed to analyze the optimum pulse from the difference of treatment velocity
and energy efficiency. Since more streamers were generated by applying faster rise time,
faster treatment rate and higher energy efficiency were obtained. And, longer discharging
time by a longer pulse width has made ineffectual energy by thermal loss. This means that the
shorter pulse brings higher energy efficiency.

This paper concludes that the existence of the larger discharge space and applying the
pulsed voltage of the faster rise time and the short pulse width is important for the treatment
of high treatment efficiency.




