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The investigation of polyethylene surface modification by cold plasma induced
grafting polymerization of acrylonitrile

LIU Yan-Pu, Shi-Lai-Shun, Ba-Huan-Fen, Guo-Fang
School of Chemistry and Chemical Engineering, Shandong University, Jinan 250061, China

Abstract:

The surface modification of the polymer was studied by the plasma induced polymerization method.
The influence of the grafting reaction condition to the grafting ratio was investigated by using
polyethylene as a polymer substrate and the acrylonitrile as a grafting monomer. The higher the
reaction perature, the higher the grafting ratio. The grafting ratio sharply increased when the reaction
temperature reached the boiling temperature of the reaction solution. The grafting ratio proportionedly
increased with the monomer concentration. The grafting ratio increased along with the prolonging of the
reaction time. The solvent had great influence on the grafting reaction. The grafting ratio increased with
the increasing of volume ratioR(R=V(H,0) / V(C_H, . OH))when using methanol and water as mixed
solvent. When R was zero, which means using only ethanol or isopropanol as the solvent, the grafting
ratio had the maximum values for polyethylene grafting with acrylonitrile. The grafting ratio decreased
when the solvent contained water. It was confirmed by ATR FTIR analysis that acrylonitrile was grafted
onto the polymer surface.
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