J. Inst. Electrostat. Jpn.

] 3

. 38,1 (2014) 22-27

KETFEIA N T TITRATI 2y PO E
Z DEEFEE
=R AT, EOGRETY, RSE BRSO Bb FHate
(201349 H 10H %24} 1 20134E11 H5H % #)

Generation of Atmospheric-Pressure Mist Plasma Jet and its Characteristics
Norimitsu TAKAMURA ™ Douyan WANG ™' Takao NAMIHIRA ***

and Hidenori AKIYAMA ™"
(Received September 10, 2013; Accepted November 5, 2013)

Atmospheric-pressure plasma jets have much attracted attention in the field of medical applications, especially for such uses
as surface treatment, sterilization, and tooth whitening. These applications are based on various phenomena produced by the
plasma jets, such as UV light emission, electrons, ions, and radicals. Particularly in the case of sterilization, OH radicals
produced by the plasma jets are known as a most important factor to cause cell death. In this study, we focused on OH radical
production amount and tried to generate a “vapor plasma jet,” which is generated using bubbled and humidified dry helium
gas in pure water, and a “mist plasma jet,” which is generated using dry helium gas mixed with water mist, as alternatives to
the traditional method using only dry helium gas, known as the “dry plasma jet”. This study shows that 18 kHz, 18 kV, and a
helium gas flow rate of 5 L/min were optimal for generating each plasma jet. Furthermore, we measured emission intensities
from OH radicals produced by each plasma jet. The results show that each plasma jet can generate OH radicals and suggest
that vapor and/or mist plasma jets hold potential to increase the efficiency of sterilization and other medical applications.
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Fig. 1 Schematic diagram of experimental setup for generating
atmospheric-pressure plasma jet.
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Fig.2 Schematic diagram of Dry-, Vapor- and Mist- plasma jet.
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Table 1 Experimental conditions to generate Dry plasma jet.

Components Experimental values

Operating frequency
[kHz]

Output voltage
[kv]

2,4,6,8,10, 12, 14, 16, 18

8,9,10,12, 14, 16, 18
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Fig.3 Measurement system of OH radical production by
generating Dry-, Vapor- and Mist- plasma jet.
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Fig. 4 Applied voltage characteristics of Dry plasma jet ( fixed at
18 kHz and 3 L/min of Helium gas flow rate ) .
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Fig. 5 Applied voltage characteristics of Dry plasma jet (fixed at
3 L/min of Helium gas flow rate ).
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Fig. 6 Consumption energy per cycle of Dry plasma jet (fixed at
3 L/min of Helium gas flow rate ) .
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Fig. 7 Dry-, Vapor- and Mist- plasma jet (fixed at 18 kV, 18 kHz

and 3 L/min of Helium gas flow rate ) .
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Fig. 8 Applied voltage characteristics of Dry plasma jet ( fixed at

18 kV, 18 kHz).
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Fig. 10 Consumption energy per cycle of Dry plasma jet (fixed at
18 kV, 18 kHz, 5 L/min of Helium gas flow rate ).
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