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Polymer surface modification by O, plasma

Yu-Chih Chieh

Abstract

In this study, 13.56 MHz radio frequency O, plasma were employed to modify the
surface of two commercial polymer substrates, polyethylene terephthalate (PET) and
polycarbonate (PC). Plasma powers and treatment times were varied to investigate the
influences on the surface properties of the substrates. Adhesion between polymer substrates
and coated metal films also expected to be improved after plasma treatment. Water contact
angle measurements were employed to investigate the hydrophilicity of polymer substrates.
Atomic force microscopy (AFM) was used to observe the surface roughness and
morphology of the substrates. The changes of chemical components of the substrate surface
were characterized by X-ray photoelectron spectroscopy (XPS). The water contact angles of
the substrates remarkably decreased indicating the hydrophilicity of polymer surface
increased when undergone different powers of O, plasma. Surface roughness also ascended
apparently as the plasma energies increased. The components of polar oxygen functional
groups (C-O and C=0) of polymer surface also altered after O, plasma treatment. Moreover,
metal films that coated on plasma modified substrate surfaces exhibited lower sheet
resistance. Adhesion between polymer substrates and metal films also improved noticeably

after O, plasma treatment.

Keywords: polymer substrates, O, plasma, surface modification, contact angle, adhesion.

Yu-Chih Chieh, Lecturer, Department of Chemical Engineering, HIT.
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