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Table 1 The polar portion of the surface energy of the samples
The bulk content of PSO in the blends wt%

The

annealed 0.50 1 2 4 6 8 12 16
substrates The polar portion of the surface energy mNm ™!

Air 5.29 5.75 5.79 16.15 22.06 22.73 24.25 26.65
Polytetraflu-

6.33 6.08 7.60 5.38 12.67 24.46 25.75 33.78

oroethylene

Polyimide 7.29 7.79 8.35 13.40 20.60 26.5 32.00 33.40
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THE IMPROVEMENT OF POLARITY OF POLYSTYRENE SURFACE BY THE
SELECTIVE SURFACE MIGRATION OF POLYETHER SILICOME OIL

QIAN Hao HUANG Shengmei LIN Zhiyong ZHANG Yingxue
! College of Material Science and Engineering > College of Information Science and Engineering  HuaQiao University ~Quanzhou 362021

Abstract The selective aggregation of the polyether silicone oil PSO on the surface of polystyrene PS films
was Investigated by using the contact angle measurement and the attenuated total reflectance Fourier transform
infrared spectroscopy. By utilizing the’ surface target” effect of the chain segments of the silicon oil the applied
efficiency of the macromolecular surface modifier PSO  was enhanced greatly. Because the chain segments of
silicone oil could preferential aggregate on the surface of the PSO/PS blends it led the polyether chain segments
migrated on the surface of the films which took the climacteric role in improving the hydrophilicity of the films. It was
also found that the preferential surface migration of PSO was heavily depended on the surface properties of the
contact medium. Compared with the different mechanisms of the surface migration the inducement of polar groups on
substrates glass or polyimide made more chain segments of polyether aggregated on the blends surface and the
polar portion of the surface energy of the films was increased greatly. Whatever the samples were annealed by
polyimide or polytetrafluoroethylene the concentration of silicon chain segments in the surface was much higher than
that in bulk.Tt certified that the' surface target” effect of the silicon oil chain segments was much intensive in the
blends. In the process of surface migration the abundant surface structure was reconstructed . Because the inducement
of the polar substrates was attenuated quickly as the operating distance increased the surface concentration gradient
of PSO declined acutely when the samples were annealed on glass or polyimide. But the surface concentration
gradient of PSO altered gently when the samples were annealed on polytetrafluoroethylene .

Key words  Attenuated total reflectance Fourier transform infrared spectroscopy Contact angle Concentration

gradient Inducement Polyether silicone oil Surface structure Polystyrene





