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Synthesis and properties of soluble fluorinated polyimide films

MA Yin-ping, WU Xian™ , MA Cheng, NING Wen-chao, YI Guang-da
(School of Petroleum and Chemical Engineering, Liaoning Petrochemical University, Fushun 113005, China)

Abstract: This study aimed to enhance the solubility of polyimide (PI) while preserving its thermomechanical and
mechanical properties through molecular chain structure regulation via ternary copolymerization. Using the diamine
monomer 2,2-bis [ 4-aminophenoxyphenyl ] hexafluoropropane ( HFBAPP) as the base, a series of six polyimide films
(designated PI-1 to PI-6) were prepared by thermal imidization, systematically varying the molar ratio of the rigid
dianhydride 3, 3', 4, 4'-benzophenonetetracarboxylic dianhydride ( BTDA ) to the bulky trifluoromethyl-containing
dianhydride 4,4'-( hexafluoroisopropylidene ) diphthalic anhydride (6FDA) from 10:0 to 0:10.Results indicated that the
incorporation of 6FDA systematically increased the interchain spacing from 5.46 A to 5.89 A, significantly improving
solubility. Consequently , the films transitioned from being insoluble to becoming soluble at room temperature in solvents
such as N-methyl-2-pyrrolidone ( NMP ). All materials maintained excellent thermal stability, with the glass transition
temperature (7,) increasing from 247°C to 262°C and the temperature for 5% weight loss (T, ) rising from 432°C to
521°C.The PI-4 sample exhibited optimal mechanical performance, achieving a tensile strength of 100. 65 MPa and a
modulus of 4316. 33 MPa.The findings demonstrate that synergistic copolymerization of BTDA and 6FDA effectively tunes
the chain packing structure, significantly enhancing the solubility of the polyimide films while ensuring robust
thermomechanical and mechanical properties.
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