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One-Plate Type Hybrid Plasma Discharge Device with Heating Element
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Abstract: Recently, the application of atmospheric plasma technology in air filtration is increasing. Sterilization by an
atmospheric plasma device is very effective. However, ozone gas, which is generated during atmospheric plasma formation,
poses a hazard to human health. To reduce the ozone gas during plasma discharge, we fabricated a one-plate hybrid plasma
discharge device with a heating element, which can decompose ozone gas effectively by a simple heating action. In this
study, we evaluated the plasma discharge characteristics and ozone concentrations with various Ar flow rates and
temperatures. With increasing Ar gas flow rate, the ozone concentration and spectrum intensity increased till an Ar gas flow
rate of 60 sccm, and decreased thereafter. When discharged in high temperature, the ozone concentration and spectrum
intensity decreased. Further, to evaluate the state of the treated surface under various plasma discharge and heating
conditions, we measured the variation in the contact angles on the surface. Regardless of the temperature, the contact angle
increased with increasing discharge voltage. However, the contact angle increased when discharged at high temperature.
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Fig. 1. Discharge device formation flow. Fig. 2. Schematic structure of discharge device.
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Fig. 3. Schematic structure of device plasma discharge characteristic
and ozone concentration evaluation.

Table 1. Discharge condition of device.

Classification Unit Value
Voltage \'% 1,500
Flow rate sccm 20~100
Temperature T 0~100
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Table 2. Condition of plasma treatment.

Classification Unit Value
Voltage \'% 1,400~1,700
Time min 5
Clearance cm 0.5
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Fig. 4. (a) Ozone concentration with time and flow rate of Ar gas,
(b) UV spectrum with flow rate of Ar gas, (c) ozone spectrum with
flow rate of Ar flow, and (d) Ar spectrum with flow rate of Ar gas.
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Table 3. Photo of droplet shape with discharge voltage and heat.
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