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Preparation and Properties of Cycloolefin Copolymer/Mica Sheet Composite Films
Liu Zixuan, Sun Youyi, Cao Yang, Fan Yurui, Liu Zemin, Liu Qichao, Bian Yuehao,Zhang Huifang
(School of Materials Science and Engineering, North University of China, Taiyuan 030000, China)

Abstract : Cyclic olefin copolymer (COC) is a kind of amorphous thermoplastic material. In order to study the barrier proper-
ties of COC, COC/mica copolymer composite with high barrier properties were prepared by melting and blending using a co-
directional double helix extruder, and then the composites were hot pressed into films. The COC/mica composite film was character-
ized by Fourier infrared detector, X-ray diffractometer and thermogravimetric analyzer, and the effects of mica content on the
mechanical properties, thermal properties, hydrophobic properties and water vapor barrier properties of the composite film were
studied. The results show that the mica film is well dispersed in the COC matrix. The thermal stability of the composite film is
improved. Due to the micro/nano level roughness layered structure produced by inorganic particles, the hydrophobicity of the
composite film increases with different doping amounts, and the highest contact Angle is 107.106° when the doping amount of mica
sheet is 0.5%. the tensile strength and elongation at break of the composite film decreased by 24% and 9.7% due to the appearance
of multi-layer structure and agglomeration phenomenon. The water vapor barrier performance of the composite film is 22.25%
higher than that of the pure COC film because the mica film extends the water vapor diffusion path. The water vapor barrier perfor-
mance of COC/mica composite film has been significantly improved, providing a safer solution for food packaging and pharmaceu-
tical packaging problems.

Keywords : cyclic olefin copolymer ; mica sheet ; composite material ; melt blending ; barrier property
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