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Generation of Chemically Active Species in Hybrid Gas-Liquid Discharges
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ABSTRACT : We carried out a laboratory scale experiment about the characteristics of chemically active species produced in hybrid gas-
liquid discharges. The electrode configuration which had high voltage electrode in the gas phase and ground electrode in the liquid was utilized
while high voltage electrode has been typically positioned in the liquid in other studies. Our electrode was configured in such a way as to
increase the energy efficiency of chemical reactions by creating a higher electrical field strength and a narrower pulse width than the typical
electrode configuration. The highest ozone concentration was obtained at 45 kV which was the medium value in operating voltages. The
decrease of solution conductivity increased the resistance of liquid phase and the electric field strength through the gas phase, so ozone gene-
ration rate was enhanced. The increase of voltage promoted the production rate of hydrogen peroxide by increasing the electric field strength.
In a lower voltage, the increase of solution conductivity increased the degradation rate of HyO», so the HxO» generation rate decreased. On
the other hand, the effects of UV radiation, shock waves etc. increased the HxO», generation rate as the solution conductivity increased. A
higher rate of H,0, generation can be achieved by mixing argon to oxygen which generates a stronger and more stable discharges.
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HVAC : high voltage AC power supply, 0-100kV, 0-28mA

R, : resistor, 333kQ)

C, : capacitor, 2900pF

D, : diode, 60kV, 12A max

Fig. 1. Electrical circuit diagram of hydrid gas-liquid discharge system.
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Fig. 2. Photographs of experimental setup.
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Fig. 3. Comparison of electrode geometry in this study and
typical experiments.
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Table 1. Major experimental variables and ranges in the ex-

periment
Variables Ranges
Applied voltage(kV) 35, 40, 45, 55
Solution conductivity(uScm™) 150, 300, 500
Input gas composition 01, Oz/Ar
Treatment time(min) 0~50
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Fig. 4. Electrical properties with the variation of applied vol-
tage in the solution of 150 pSem’(a; pulse voltage,

b; pulse current, ¢; cumulated energy).
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