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Research progress on modulation strategies of polyimide bandgap width
and dielectric applications
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Abstract: Polyimide (PI) is a class of high-performance polymer materials containing m-conjugated imide ring in the main
chain, and its size of the band gap is one of the main factors directly affecting the thermal stability, optoelectronic properties,
dielectric properties and other properties of the material. The electrically powered diamine group and the electrically
absorbing dianhydride group in the conventional PI molecular structure determine that the value of band gap is nearby 3.0
eV, which directly affects its performance in the field of high-temperature energy storage, high-frequency communication,
electrical insulation, etc. Because of the excellent structural designability of Pls, the band gap of Pls can be adjusted by
modulating the monomer combination/chain segment structure/space structure, and the above properties of PIs can be
optimized. In this paper, based on the main research progresses of PI bandgap modulation reported in recent years, the main
strategies of PI bandgap modulation were eclaborated from the perspectives of polymer structure and adjusting
polymerization process, respectively, and the difficult problems faced in Pl bandgap modulation were discussed with the
example of its application in the field of dielectric energy storage. Finally, the future development direction of PI bandgap
modulation was discussed on the basis of current research status of PI bandgap modulation.
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Fig.2 Schematic diagram of the synthesis route of SO-PI-x copolymer
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