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ABSTRACT

Atmospheric Plasma (AP) may be generated by dielectric barrier discharge
(DBD) technique. In such a system, electrodes are arranged in the form of two parallel
plates; one or both electrodes are covered by dielectric materials. A high voltage
power supply at medium or high frequency is normally required in a DBD system.
This work presents the development of a high voltage medium frequency power
supply. A full bridge or H-bridge inverter, controlled by IC TL494CN, is employed to
convert DC voltage into 17-kHz square wave signals. The square wave signals are
then filtered by 2.4-mH inductor before feeding the primary winding of a 1:20 step-up
transformer. The output voltage of up to 17 kV,, is sinusoidal by means of resonance
circuit.

The developed AP system was used to generate plasma from argon,
helium, nitrogen and air. Their discharged characteristics were analyzed by snap-shot
photographs, voltage-current characteristic, Lissajous Figure and optical emission
spectroscopy (OES). Helium started the first discharge of a few ps long at 2 kV,,, and
added the second discharge of a few ten ps at 4 kV,,. The former discharge is
understood as a glow-like discharge while the latter as Townsend-like one. In the 6
kV,., range, four discharge peaks were observed in total. Argon had its first discharge
at about 5 kV,,. Nitrogen and air plasma were more difficult to discharge. They did
not glow even up to the maximum 17 kV,, but rather showed filamentary discharge
instead. OES confirmed characteristic spectral lines of each gas. Applications of
atmospheric argon plasma have been demonstrated by treating ITO thin films and
tapioca starch. The water contact angle of ITO surface reduced after treating with
plasma. The effect was stronger with increased power and a longer treatment time.
OES and a scanning electron micrograph of starch showed starch molecules have
undergone the cross-linking process after plasma treatment.
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