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Experimental Research on Surface Modification of
Polytetrafluoroethylene by Ar Atmospheric Pressure Plasma Jet

HAO Zhiyuan, JI Shengchang, SONG Ying

(State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; Atmospheric pressure plasma jet is employed for surface modification of
polytetrafluoroethylene ( PTFE). The microstructures and properties of the PTFE are
investigated, including water contact angle measurements, surface morphology observation by
scanning electron microscopy (SEM), surface chemical composition analysis by Fourier transform
infrared spectroscopy and X-ray photoelectron spectroscopy (XPS) and surface resistivity and
flashover voltage measurements. It is found that the argon plasma surface modification enhances
surface hydrophilic, increases the surface roughness and introduces oxygen-containing polar
functional groups on the surface. With the increasing discharge period, the water contact angle
decreases to the saturation value. After setting the modified surface in air for ten days, its water
contact angle of 66. 2° is still much lower than that of the control sample. The surface resistivity
of the modified PTFE reduces and the plasma modification heightens the surface flashover voltage
due to increasing surface roughness.

Keywords: atmospheric pressure plasma jet; surface modification; polytetrafluoroethylene; water

contact angle; flashover voltage
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