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Application of Atmospheric Linear Plasma Source for High Speed Surface
Treatment and Photocatalyst Coating
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In our research group, a new 250 mm atmospheric linear plasma source was designed

and developed for surface treatment. Argon or helium can be used as the plasma gas

and oxygen, nitrogen or other gases can be mixed up to around 10% to enhance the

treatment speed or effect.

The RF power is supplied to the electrode in the plasma source, and the body of the

plasma source is grounded. The plasma source has a 1 mm wide and 250 mm long slit

and the plasma is flowing out through it. One of the special features of the plasma

source is damage-free which means low gas temperature (room temp. to 400 K) and no

risk of electric shock. Therefore, the generated plasma can be touched, and so the

plasma source can be applied not only for plastic but metals, semiconductors, plastics,

papers, textiles, human skins and other various materials.

We used this plasma source for high-speed hydrophilization of metal surface. The

degree of hydrophilization can be evaluated by measuring surface tension or water

contact angle. The hydrophilization speed improved with mixed oxygen concentration.

950 mm/sec of the maximum hydrophilization speed was achieved at 700 W of RF

power and 10.5% of oxygen mixing rate to the helium plasma gas. This result may

indicate that oxygen radicals contribute to surface hydrophilization. Therefore, we

measured the oxygen emission intensity and the excitation temperature using

spectroscopic method. As a result, it was found that the oxygen emission intensity was

related with the processing speed.

Photocatalyst coating to the glass surface was carried out using this plasma source.

Coating results was confirmed using FTIR or Laser Raman microscope. Anatase-type

photocatalyst coating was successfully realized in a few seconds of plasma irradiation.

In addition, hydrophobic coating to nonwoven cloth and glass coating to metal surface

were also carried out. Details of the plasma source and results of these coating

experiments will be presented.
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