Characteristics of Nonthermal Plasma Source in Various Liquids

Seung-Ju Lim', Boo-Ki Min’, Nathan Taylor3 Tae- Gyu Kim®, Hyeong-Seok Kim', Seon-Pil Yang",
Jin-Yong Jung Jin-Hyun Han®, Jong-Yong Lee', Seung-Oun Kang and Eun Ha Choi"*’*

lDepartment of Plasma Bioscience and Display, Department of Electrobiological Physics, *Plasma Bioscience
Research Center, Kwangwoon University, Seoul 139-701, Korea, ‘Guri high school, Guri 471-030, Korea

Recently non-thermal plasma has been frequently applied to various research fields. The liquid plasma
have received much attention lately because of interests in surgical and nanomaterial synthesis applications.
Especially, intensive researches have been carried out for non-thermal plasma in liquid by using various
electrode configurations and power supplies. We have developed a bioplasma source which could be used
in a liquid, in which outer insulator has been covered onto the outer electrode. Also we have also put an
insulator between the inner and outer electrode. Based on the surface discharge mode, the nonthermal
bioplasma has been generated inside a liquid by using an alternating current voltage generator with peak
voltage of 12 kV under driving frequency of 22 KHz. Here the discharge voltage and current have been
measured for electrical characteristics. Especially, We have measured discharge and optical characteristics
under various liquids of deionized (DI) water, tap water, and saline by using monochromator. We have
also observed nitric oxide (NO), hydrogen peroxide (H202), and hydroxyl (OH) radical species by optical
emission spectroscopy during the operation of bioplasma discharge inside various kinds of DI water, tap
water, and saline. Here the temperature has been kept to be 40 °C or less when discharge in liquid has
been operated in this experiment. Also we have measured plasma temperature by high speed camera image
and density by using either H-alpha or H-beta Stark broadening method.
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