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Abstract @ Effects of operating parameters on electrical properties and ozone generation of Plasma Gun for ballast water treatment were
investigated in a laboratory scale experiment. Electrical discharges and ozone generation initiated with applying voltages higher than
discharge onset value. Ozone concentration was almost linearly increased with the increase of applied voltage. The optimum electrode gap
distance which gave the optimum energy efficiency of ozone generation was 1.95 mm in the experimented apparatus. The effect of inner
electrode material on the electrical energy transfer was negligible, however, the difference of electrical and thermal conductivities between
electrode materials significantly influenced the ozone generation. In a constant geometrical structure, the electrical energy density played
an important role in the ozone generation. The increase of oxygen content in the feeding gas enhanced the ozone generation by lowering
ionization potential and promoting ozone source.
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Fig. 1 Schematic diagram of experimental setup

Fig. 2 Discharge phenomenon of Plasma Gun in aqueous

solution
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Table 1 Major operating parameters and ranges

Parameters Range
Voltage 0~23 kV peak
Frequency 60 Hz
Energy 0~75 m]/cycle
Inner diameter of reactor 6.9 mm
Length of outer electrode 200 mm
Electrode gap distance 0.85, 1.45, 1.95, 2.20,
(sus) 2.35 mm

stainless steel, Yellow
copper, Red copper

1, 3, 6. 9 LPM

2.4:0.6, 1.5:1.5, 0.6:2.4,
only Ny, only O

High voltage electrode

Gas flow rate

Gas composition (N2:0»)
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Fig. 3 Lissajous figure of Plasma Gun(V= 22 kV)
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Fig. 4 Effect of applied voltage on electrical energy
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Fig. 5 Effect of applied voltage on ozone generation
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Fig. 6 Effect of electrode gap distance on ozone generation
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Fig. 8 Effect of inner electrode material on ozone generation
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Fig. 9 Dependence of ozone generation on gas flow rate

according to applied voltage
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Fig. 11 Gas composition effect on ozone generation.
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