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Using Plasma Generator with a Flexible Electrodes Structure
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Abstract: In this study, the sterilization property of E. coli was established using a plasma generator with a flexible

electrode structure. The bacterial suspension was prepared based on the McFarland standard 0.50 (1.5x10° CFU/mL)

concentration and a specific amount was inoculated on the plate medium. After the plasma was discharged 3 cm away

from the plasma generator in the range of 30s to 5 min and the results compared to the control group, the observed

colonies that were formed decreased significantly as the plasma discharge time increased.
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Fig. 1. Schematic diagram and picture of flexible electrode type

atmospheric pressure plasma system.
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Fig. 2. Structure of the flexible electrode.

Fig. 3. Before (a) and after (b) the deformation of the flexible
electrode cable.
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Fig. 4. Overview (a), plasma generation module (b) and plasma
generated high voltage power supply module (c) of atmospheric
pressure dielectric barrier discharge plasma generation system
used in this study.
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Fig. 5. Optical emission spectrum measured from atmospheric

pressure dielectric barrier discharge plasma.
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Fig. 6. Change of temperature according to atmospheric pressure

dielectric barrier discharge plasma time.
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Fig. 7. Change of ozone concentrations according to the discharge
time of atmospheric pressure dielectric barrier discharge plasma.
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Fig. 8. The colonies of E. coli exposed to atmospheric pressure
dielectric barrier discharge plasma. 1: control, a: 30 sec, b: 45
sec, ¢ 60 sec, d: 75 sec, e: 90 sec. f: 105 sec, and g: 120 sec.

Fig. 9. The colonies of E. coli exposed to atmospheric pressure dielectric
barrier discharge plasma. 1: control, a: 10%mL, b: 107/mL, ¢: 10%mL, d:
10%mL, e: 10YmL. £ 10%mL, and g 10%mL.
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Table 1. Number of living bacteria and log value after atmospheric
pressure dielectric barrier discharge plasma.

Time Number of living bacteria | Log value LR
Control 5.6x105 5.75

5 min 1.5x102 2.18 3.57
10 min 13 1.11 4.64
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Fig. 10. The inactivation of E. coli on tryptic soy agar plates
by atmospheric pressure dielectric barrier discharge plasma time.
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