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The effect of plasma treatment on surface characteristics of polycarbonate (PC) films was investigated using low pressure
plasma and atmospheric pressure plasma with oxygen and argon. Untreated PC has a contact angle of 82.31° with de-ionized
water which reduced to 9.17° as the lowest value after being treated with a low pressure plasma treatment with oxygen.
Increase of delivered powers such as RF and AC with a high frequency and gas flow rates was not effective to reduce contact
angles dramatically but gave the trend of reducing gradually. The surface of PC treated with plasma shows a low contact
angle but the contact angle increases rapidly according to the exposure time in air ambient. Oxygen plasma was more effective

to generate the polar functional group regardless of the type of plasma. Conclusively,

a low plasma treatment with oxygen

is more recommendable when the hydrophilic surface of PC is required.
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Figure 1. Schematic diagram of plasma system: (a) low pressure plas-
ma, (b) atmospheric pressure plasma.
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Figure 2. Schematic diagram of home-made system for contact angle measurement.
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Figure 3. Variation of contact angle of de-ionized water on poly-
carbonate after treating different process times with low and atmos-
pheric pressure plasma.
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Figure 5. Comparison of contact angle of de-ionized water on poly-
carbonate after plasma treatment in (a) low pressure plasma and (b) at-
mospheric pressure plasma with different delivery power.
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Figure 6. Comparison of contact angle of de-ionized water on poly-
carbonate after plasma treatment in (a) low pressure plasma and (b) at-
mospheric pressure plasma with different gas flow rate.
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Figure 8. XPS Cls deconvolution analysis for polycarbonate films treated by low and atmospheric pressure plasma with oxygen and argon. (a)
Untreated polycarbonate (PC), (b) PC treated with low pressure oxygen plasma, (c¢) PC treated with atmospheric pressure oxygen plasma, (d) PC
treated with low pressure argon plasma, (e¢) PC treated with atmospheric pressure argon plasma.

Table 1. Comparison of Peak Areas with XPS Cls Spectrum; (a)
Untreated Polycarbonate, (b) O, Low Pressure (LP) Plasma, (¢) Ar LP
Plasma, (d) O, Atmospheric Pressure (AP) Plasma, (e¢) Ar AP Plasma

Contribution of Cls
components (%)

Substrate Treatment
C-C, C-H C-OH
(285.0 eV) (286.5 eV)
(a) Untreated 85.94 14.05
(b) O, LP Plasma 58.54 41.45
Polycarbonate  (c) Ar LP Plasma 76.65 23.34
(d) O, AP Plasma 81.50 18.49
(e) Ar AP Plasma 84.05 15.94
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