HELIUM PLASMA IMMERSION ION IMPLANTATION OF PET POLYMER
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Plasma immersion ion implantation (PIII) is a versatile and relatively simple surface modification technique of polymers [1]. The treatment of poly(ethylene terephthalate) (PET) by PIII is of interest, due to the promising applications in packaging (e.g., improvement of gas-barrier properties of beverage-containing PET bottles), and as biomaterial devices (e.g., decrease of bacterial adhesion in cardiovascular implants like heart valve sewing rings and artificial blood vessels) [2-4].
Recently we studied the formation of amorphous carbon type layers on the surface of PET by helium PIII [5,6]. The effect of the main process parameters (acceleration voltage, fluence and fluence rate) on the alterations of the surface chemical composition and structure were investigated by X-ray photoelectron spectroscopy (XPS) and Raman spectroscopy. The relationships obtained offered the possibility of tailoring the chemical structure of the created amorphous carbon layer. Ion-induced changes in properties like colour, wettability and surface electrical resistance were also studied and structure-property and composition-property relationships were obtained. In addition, the He PIII-treated PET system was characterised by two-wavelength Raman spectroscopy, considering also the partially modified structural units [7]. In the top layer, in which the stopping power of PET for He+ ions is dominated by the electronic component, the increase of the portion of aromatic sp2 carbon rings was characteristic. In deeper layers the formation of a crosslinked and disordered structure was deduced, due to the increased nuclear damage at the end of the ion track.
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