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Abstract — Polycarbonate (PC) and Polymethylmethacrylate (PMMA) surface was modified by ion
assisted reaction (IAR) technique to obtain the hydrophilic functional groups and improve the wettability.
In conditions of ion assisted reaction, ion beam energy was changed from 500 to 1500 eV, and ion dose
and oxygen gas blown rate were fixed 1x 10" ions/cm” and 4 ml/min, respectively. Wetting angle of
water on PC and PMMA surface modified by Ar” ion without blowing oxygen at 4 ml/min showed 5°
and 10°. Changes of wetting angle with oxygen gas and Ar' ion irradiation were explained by
considering formation of hydrophilic group due to a reaction between irradiated polymer chain by
energetic ion irradiation and blown oxygen gas. X-ray photoelectron spectroscopy analysis shows that
hydrophilic groups such as -C-O, -(C=0)- and -(C=0)-O- are formed on the surface of polymer by
chemical interaction. The polymer surface modification using ion assisted reaction only changed the
surface physical properties and kept the bulk properties. In comparison with other modification methods,
the surface modification by IAR treatment was chemically stable and enhanced the adhesion between
metal and polymer surface. The applications of various kinds of polymer surface modification could be
appled to the new materials about hydrophilic surface properties by IAR treatment. The adhesion
between metal film and polymer measured by Scotch tape test whether the hydrophilic surfaces could
improve the adhesion strength or not.
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Fig. 1. Surface structure formation difference between
conventional process and keV AR process. (a) clean sur-
face layer by conventional ion beam method, (b) func-
tional surface layer by 1 keV ion assisted reaction
method.
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Fig. 2. The wetting angle measurement of polymer surfaces

with oxygen and argon ion beam potential.
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room air condition and 1% HCI solution of PC and
PMMA.
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Fig. 5. The results of IAR treatment of PMMA lens (a)
non treatment sample, (b) Ar’ ion irradiation with blow-
ing oxygen gas.
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Fig. 7. Pictures of a scotch tape peeling test for adhe-
sion between Cu and PTFE.
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