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Abstract

The concentration of ozone (O;) generated by atmospheric-pressure argon (Ar) plasma jet irradiation in air was
measured using an Oj; detection tube. The dependence of O3 concentration on the plasma irradiation time and
distance, applied voltage, gas flow rate, and measurement position was determined. When a filter paper was
irradiated with an Ar plasma jet in air at an applied voltage of 10 kV, gas flow rate of 10 L/min, and irradiation
distance of 10 mm, O3 was generated immediately after the ejection of the plasma. The O3 concentration was
~25 ppm in the vicinity of the plasma after 1 s of irradiation. The Oj concentration was lowest (~5 ppm) in the
region directly irradiated with the plasma and highest (~36 ppm) in the region where the plasma was exposed to
air. The farther the measurement position from the plasma, the lower the O; concentration. O; was generated
when the applied voltage was 3 kV or higher, at which time a plasma was generated, and the O; concentration
increased with increasing applied voltage.
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Fig. 2 O; detection tube and gas sampler.

Fig. 3 Experiment for measuring O3 concentration
(Irradiation distance 5~50 mm, Measurement position -3~
50 mm).
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Fig. 7 Photographs of plasma jet at different applied voltages.
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Fig. 5 Photographs of plasma jet for different irradiation
distances. (applied voltage 10 kV, gas flow rate 10 L/min) (a)

40 mm, (b) 30 mm, (¢) 20 mm, (d) 15 mm, (¢) 10 mm, and (gas flow rate 10 L/min, irradiation distance 10 mm) (a) 2 kV,
(f) 5 mm () 3 kV, (c) 4 kV,(d) 6 kV,(e) 8 kV, and (f) 10 kV.
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Fig. 6 Dependence of O; concentration on irradiation
distance; (a) short and (b) long measurement positions
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(applied voltage 10 kV, gas flow rate 10 L/min).
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Fig. 10 Spreading patterns of plasma and the generation and
diffusion of O3 for (a) long and (b) short irradiation
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Fig. 11 Photographs of plasma jet at different gas flow rate
(applied voltage 10 kV) (a) 3 L/min, (b) 5 L/min, (¢) 7 L/min,
and (d) 10 L/min.
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Fig. 12 Dependence of O3 concentration on gas flow rate
(applied voltage 10 kV, measurement position 5 mm).
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