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Abstract — The characteristics of torch-type atmospheric pressure plasma and its sterilization effects have been ana-
lyzed. The length of plasma flame was varied with the level of applied voltage and the mixture gases composed of argon
and oxygen. The effect of plasma flame on the temperature increase of surface treated was limited to 43 °C as a max-
imum temperature under exposing time of 10 min. The sterilization for E. coli was strongly affected by the applied volt-
age, the oxygen ratio in the mixture gas and the treatment time. At a high concentration of ozone, the increase of
treatment time under the direct contact with plasma flame yields to maximize the effect of the sterilization on E. coli.
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Fig. 2. Plasma flames launched out of plasma torch at various applied
voltages. Plasma parameters: driving frequency=30 kHz, argon
flow rate=3 L/min. applied voltage=(a)4.15KV o, (0)3.18 KV ,qp0
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Fig. 1. Schematic diagram and picture of torch-type atmospheric pressure plasma system.
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Fig. 3. Temperature profile of torch-type atmospheric plasma flame
at 10 mm from plasma exit. Plasma parameters: driving
frequency=30 kHz, applied voltage=4.15 kV, argon flow
rate=3 L/min.
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Fig. 4. Waveform of applied voltage and induced current. Plasma
parameters: driving frequency=30 kHz, applied voltage=
4.15kV ., argon flow rate=3 L/min, oxygen flow rate=
300 sccm.
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Fig. 5. Optical emission spectra of plasma flame. Plasma parame-
ters: driving frequency=30 kHz, applied voltage=4.15KV .,
argon flow rate=3 L/min.
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Fig. 8. Photographs of Petri dishes showing sterilization effect of
plasma treatment with various oxygen ratios in mixture gas.
Plasma parameters: driving frequency=30 kHz, applied
voltage=4.15kV ,,;, treatment time=90 sec, (a) no treatment
(reference), (b) 0% (argon flow rate=3 L/min), (c)5% (argon
flow rate=3 L/min and oxygen flow rate=150 sccm), (d)10%
(argon flow rate=3 L/min and oxygen flow rate=300 sccm),
(e)15%(argon flow rate=3 L/min and oxygen flow rate=
450 sccm), (f)20% (argon flow rate=3 L/min and oxygen flow
rate=600 sccm).
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