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Highly colorless polyimides exhibiting large Stokes shifted
room temperature phosphorescence

(Tokyo Tech.) KANOSUE, Kenta; ANDO, Shinji

Abstract: For a development of transparent and colorless polyimides (PIs) exhibiting room
temperature phosphorescence with large Stokes shifts applicable to spectral convertors, two
semi-aromatic Pls are newly synthesized using biphenyl dianhydrides substituted by heavy halogens
(Br, I). Athin film of Br-containing Pl (DBrBP-PI) is perfectly colorless because of suppression of the
aggregation formation due to the halogen-substituted biphenyl structure. This PI film exhibited a
bright green phosphorescence at 510 nm when excited at 315 nm with a very large Stokes shift of
12,138 cm® at room temperature. In addition, the phosphorescence intensity of the PI film was
significantly enhanced under both cryogenic temperature (77 K) and vacuum conditions due to
effective suppression of the molecular motions and the triplet-triplet energy quenching caused by
atmospheric oxygen. These facts clearly indicate that the introduction of heavy halogens and the
accompanying steric effects at the dianhydride moieties makes Pls highly phosphorescent as well as
sensitive to surrounding environments.
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Fig. 1. Chemical Structures of DBrBP-PI and DIBP-PI.
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Fig. 2. (a) Absorption and (b) excitation/emission spectra of DBrBP-PI film. The
excitation/emission wavelengths were set to 315 and 510 nm, respectively.
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Fig. 3. Emission spectra of DBrBP-PI film under (a) variable temperatures, and (b) vacuum
condition. The excitation wavelength was set to 315 nm for each measurement.
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