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Abstract : Fluorinated polyimide (FPI), renowned for their excellent thermal stability, mechanical strength, dielectric proper-

ties, and chemical resistance, have been widely employed in optics, microelectronics, acrospace, and gas separation membranes.

This article comprehensively reviews recent advances in FPIs and provides an outlook on their future development trends. The

discussion is structured around the molecular design, material properties, processing techniques, and application performance of

homopolymers, copolymers, cross-linked, blended, and hyperbranched FPIs. Emphasis is placed on their current applications and

potential in areas such as optics, aerospace, gas separation membranes, aerogels, and microelectronics. Furthermore, the effects of

incorporating fluorine-containing groups on the overall performance of polyimides are systematically discussed.
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Fig. 2 Fluorinated dianhydride and diamine monomers
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Tab.1 Applications of FPI in the Optical Field

Samples A/(nm) T/% Application
OFP1/a* - 85 Optical attenuator, Optical interconnect, Optical splitter
OFPI/b* 356 84 Solar cell substrates, Optical waveguide devices
OFPI/DF*! 392 94.2 Flexible displays, Field—emissive lighting, Solar cells

Notes: A is cutoff wavelength, T is transmittance.
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Tab.2 Applications of FPI in the Aerospace Field
Samples T,,/°C /% E/MPa Application
RFPI/PPO ! 499 82.0 1.90%10° Encapsulant materials for LEO spacecraft solar cells
RFPI% 458 86.0 1.13x10° Encapsulant materials for LEO spacecraft solar cells
RFPI/IL " 401 90.4 - Solar sail, solar array, thin-film photovoltaics solar cells
RFPI/PDA Y 532 88.0 - UV-shielding material
Notes: T'is transmittance, E is Tensile modulus.
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Tab.3 Applications of FPI in Gas Separation Membranes

Permeability/Barrer
H, CO, CH,

GFPI/FFDA" 57 197.7 4.7
GFPI/Br'™ - 3950 153
GFPI/DF"™ 1920 660 0.8
GFPl/co-PI™ 1741 13577 43
GFPI/HBPI™ 650  32.0 1.3

Samples Application

CO: separation membrane
CO: separation membrane
He separation membrane
Ha separation membrane

CO: separation membrane
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Tab.4 Applications of FPI in aerogel materials

Samples Shrinkage/% Water absorption/% D, E/(MPa) Application
AFPI/co-PI"! 83 19.6 1.29 33.53 Separation materials for organic pollutants
AFPI/TASBF% 10.7 2.1 - 41.69 Aerospace materials, Electrical insulation materials

AFPI/DC" 12.3 - 1.10

- Thermal insulation materials, Microelectronic materials
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Fig. 8 FPI for Microelectronic Applications
%5 FPIEMB TSR
Tab.5 Applications of FPI in Microelectronics Field
Samples T,,/°C D, D, Application
MFPI/SMSN™ 518.5 275 - Wafer—level packaging materials
MFPI/POSS!™! 523.0 2.09 - Dielectric materials for microelectronic devices
MEFPI/TAPOB®”! 515.0 2.76 0.004 2 Integrated circuit materials
MEFPI/DPP®! 552.0 2.62 0.008 1 Dielectric materials for high—frequency communication
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