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Preparation and Properties of Polyimide/Nano-titanium Particles Hybrid Films
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Abstract : Polyimide (PI)/TiO, and PI/BaTiO, hybrid films with series nano-titanium particles content were prepared by in-situ
polymerization and casting film forming methods. The surfaces of nano-titanium particles were treated with y-mercaptopropyltrimet
hoxysilane coupling agent (KH590) to improve the interfacial compatibility between organic and inorganic phases. The structures of
the hybrid films were studied by Fourier transform infrared spectroscopy and wide-angle X-ray diffraction. At the same time, the ef-
fects of TiO, and BaTiO; on the thermal properties, hydrophilicity, dielectric properties and mechanical properties of the hybrid films
were analyzed. The structure study of the hybrid films shows that nano-titanium particles are successfully introduced into PI matrix
by in situ polymerization, and the doping of nano-titanium particles does not destroy the orderly arrangement of PI molecular chain.
The thermal decomposition temperature of 5% weight loss (7,,) of PI/TiO, hybrid film is lower than that of pure PI film, while the
Ty, of PI/BaTiO; hybrid film is generally higher than that of pure PI film. When the content of nano-titanium particles reaches Swt%,
the T, of PI/TiO, and PI/BaTiO, hybrid films reaches the maximum, which are 540°C and 584°C respectively. The hydrophilicity
and dielectric constant of PI nano-titanium hybrid films are greatly improved compared with those of pure films, but the mechanical
properties are reduced to varying degrees. When the content of nano-titanium particles is 15 wt%, the contact angles of PI/'TiO, and
PI/BaTiO; hybrid films are the smallest, which are 79.3° and 77.3° respectively. The mechanical properties, hydrophilicity and di-
electric constant of PI/BaTiO; hybrid films are better than those of PI/TiO,.

Keywords : hybrid film ; silane coupling agent ; in-situ polymerization ; nano-titanium particles
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