TIARICE BT I AF v 7 ORMELE

Plastic Surface Modification by Using Microwave Plasma Irradiation
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Plastics that have a hydrophobic surface are generally given printable or adhesive properties through the modification of
their surfaces to be hydrophilic. However, the general method used to modify plastic surfaces cannot maintain its hydrophilic
properties for long periods of time. Therefore, we studied the modification process of plastic samples by using microwave
plasma irradiation to achieve a long-lasting hydrophilic surface. We optimized the conditions of the plasma treatment and
developed a process consisting of a two-step treatment using argon plasma and argon/oxygen plasma. It was established that the
two-step plasma processing technology gave plastic surfaces hydrophilicity lasting 80 days.
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Fig. 1 Schematic view of the electron cyclotron resonance ( ECR )
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Fig. 2 Water contact angle and wettability
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Fig. 4 Water contact angle of polystyrene surface, as a function of
oxygen content and process pressure of plasma irradiation
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Fig. 5 Water contact angle of polystyrene surface, as a function of
exposure time after plasma irradiation
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Fig. 6 Contact angle of polystyrene surface, as a function of exposure
time after optimized plasma treatment
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Fig. 7 Cls XPS spectra of the untreated and treated polystyrene surfaces
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Fig. 8 Cls XPS spectra of the polystyrene surface treated with plasma
irradiation
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Fig. 9 Temporal changes in the area ratio estimated by the XPS spectra
of the treated polystyrene surface
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