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The sterilization effects of atmospheric pressure plasma with the mixture of argon and oxygen were analyzed. The plasma
reactor with the shape of dielectric barrier discharge produced the uniform distribution of glow discharge and generated ozone
gas effectively according to the various process parameters. The sterilization for E. coli was affected by power, oxygen ratio
in the mixture gas, treatment time and distance between reactor and sample. The concentration of ozone was a major source
for the sterilization of E. coli, which was enhanced by the increase of power and oxygen ratio. In this study, the effect of
atmospheric pressure plasma treatment for the sterilization was confirmed and its result can deliver the atmospheric pressure
plasma treatment as the novel sterilization method instead of conventional methods.
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Figure 1. Schematic diagram of atmospheric pressure plasma.
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2.1. Oi7[e E2f=at HX| A
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DBD) HEj2 2] uke7] Fx9) W B5S Figure 13 2T AFR-H
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Figure 2. Measured waveforms of applied voltage and induced current.
Plasma parameters; frequency : 30 kHz, applied power : 60 W, argon
flow rate : 3 L/min, oxygen flow rate : 300 sccm.
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Figure 3. Measured emission spectra of the plasma flame : 500 ~900 nm
range showing Ar and O lines. Plasma parameters; frequency : 30 kHz,
applied power : 60 W, argon flow rate : 3 L/min, oxygen flow rate
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Figure 4. Concentration of ozone generated from atmospheric pressure
plasma.
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Figure 5. The colonies of E. coli after exposure to plasma for the
session : (0) 0 time, (1) 1 time, (2) 2 times, (3) 3 times, (4) 4 times,
and (5) S times. Plasma parameters; frequency : 30 kHz, applied power
: 60 W, argon flow rate : 3 L/min, oxygen flow rate : 300 sccm,
distance : 10 mm.
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Figure 6. The susceptibility of E. coli to plasma exposure with the
variation of gas ratio. Plasma parameters; frequency : 30 kHz, applied
power : 60 W, distance : 10 mm.
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Figure 7. The susceptibility of E. coli to plasma exposure with the variation of applied and distance (a) 5 mm, (b) 10 mm, (¢) 15 mm. Plasma
parameters; frequency : 30 kHz, argon flow rate : 3 L/min, oxygen flow rate : 300 sccm.
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