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Abstract — Three types of gas-liquid hybrid horizontal, vertical and needle-to-cylinder plasma reactors were
fabricated. Through these reactors, a high-efficiency, eco-friendly cleaning concept that generates reactive active species
generated in atmospheric plasma discharge and gas-liquid activation reaction of cleaning components through the potential
difference within the electrode was presented. As a result of comparing the efficiency for cleaning performance, the
needle-to-cylinder type reactor had the best characteristics. Through this study, it was confirmed that the gas-liquid
hybrid atmospheric pressure plasma reactor has the potential to be applied to ultra-precision cleaning processes such as
semiconductor processes.
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Fig. 1. Schematic of horizontal (platen) type of gas-liquid hybrid
atmospheric plasma reactor. Below indicates the inside con-
figurations of reactor.
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Fig. 2. Schematic of vertical type of gas-liquid hybrid atmospheric
plasma reactor. Below shows the glow discharging and the
cross section of reactor.
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Fig. 3. Schematic of needle-to-cylinder type of gas-liquid hybrid
atmospheric plasma reactor. Below shows the inside config-
urations of reactor.
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Fig. 4. Variations of solution temperature according to plasma treatment time and input applied voltage.
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