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In recent years, atmospheric plasmas have attracted attention in industrial and medical fields because
the generation of atmospheric pressure plasma at low temperatures—from room temperature to around
100 °C—has been feasible. Consequently, atmospheric low temperature plasmas have been widely used
for various applications; cleaning and hydrophilization of the surfaces of processing objects by oxygen
included plasmas; oxide removal on metal surfaces with hydrogen included plasmas; sterilization of
various bacteria; surface coating. In general plasma devices, an electrical discharge is passed through
a gas at about room temperature to generate plasma, so the plasma is at a temperature higher than
room temperature; moreover, the gas temperature is determined by the discharge condition such as
discharge power and plasma gas flow rate, so accurate temperature control is difficult and the
influence of only the plasma gas temperature on the treatment effect could not be investigated. In this
study, an atmospheric pressure plasma source in which the gas temperature can be accurately
controlled from below freezing point up to a high temperature was developed. In the developed
plasma source, the gas that is to be supplied to the discharge unit is first cooled by using a gas cooler
and then heated by a heater. The gas temperature of the produced plasma is measured, and feedback is
sent to the heater. Thus, plasma at a desired temperature can be generated. Gas temperature control of
the plasma over a range from —-54 °C to +160 °C with a standard deviation of 0.9 °C was realized.
Spectroscopic characteristics of generated plasma and the influence of the plasma gas temperature on
the effects of sterilization, hydrophilization and oxide removal were investigated using the developed

plasma source.
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