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Development of Ozone Plasma Sterilizer with Air Circulation Device
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ABSTRACT

Objectives: The purpose of this study was to develop a new sterilization plasma device that would be proficient
at sterilizing and removing pathogenic bacteria and viruses, and applicable to air purification systems.

Methods: In order to understand the performance characteristics, the discharge characteristics of a packed
bed DBD reactor and the ozone reduction characteristics of an ozone filter installed at the outlet of the reactor

were investigated.

Results: The novel packed-bed DBD reactor was proposed, and it was confirmed that the plasma discharge
was uniformly and stably discharged throughout the entire layer, and sufficient ozone was generated for
sterilization. The ozone filter was tested for three methods: adsorption, adsorption—decomposition, and
catalytic decomposition. When the filter thickness was 30 mm, the ozone concentrations were 0.03 ppm, 0.01
ppm, and 0.21 ppm, respectively. The adsorption and adsorption-decomposition methods satisfied the EPA
standard of less than 0.05ppm, but the catalytic decomposition method did not.

Conclusions: It was confirmed that the adsorption-decomposition method has relatively excellent ozone filter

performance and can provide the best ozone filter.
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Figure 1. Schematic diagram of sterilization plasma equipment
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Figure 2. Ozone concentration according to gas feed rate
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Figure 3. Ozone concentration according to plasma power
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