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Preparation and Properties of Fluorinated PI/Fluoride Graphene Composite Films
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Abstract : In order to reduce the dielectric constant and dielectric loss of polyimide (PI) films to meet the requirements of
applications such as 5G communication, PI films of high fluorine content were prepared by filling fluorinated graphene (FG) into the
intrinsic fluorinated polyimide (FPI) by in-situ polymerization. The FG fillers that were firstly prepared by solvent thermal-
intercalation and assisted ultrasonic centrifugation were characterized by Fourier infrared transform spectroscopy, laser particle size
distribution, and X-ray diffraction. The intrinsic fluorinated polyimide (FPI)/FG composite films were synthesized by in-situ polym-
erization. The effects of different FG weight contents on the structures and properties of the composites were studied by testing the
microscopic morphology, dielectric properties, mechanical properties, and water resistance of the composite films. It is revealed that
FG with nanometer size and the intrinsic fluorinated PI composite films are both prepared successfully. The dielectric constant of
FPI/FG composite films first reduces and then increases with the FG weight contents. When the weight content of FG is 1.0wt%, the
lowest dielectric constant of the FPI/FG reaches up to 2.11 while the dielectric loss is less than 0.015. In addition, the tensile proper-
ties and water resistance of the FPI/FG composite films are improved due to the good interaction between FG and FPI.
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