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Analysis of fluorescence and phosphorescence properties of highly luminescent
polyimides based on variable temperature measurements

(Tokyo Tech.) NARA, Mayuko; FUJIIWARA, Eisuke; ISHIGE, Ryohei; ANDO,
Shinji

Abstract: The photo-luminescence mechanism of highly fluorescent polyimide (HFPI) films, which
were synthesized from four dianhydrides and an alicyclic diamine, were analyzed by variable
temperature static and time-dependent luminescence spectra. The HFPIs exhibited a significant increase
in fluorescence intensity with decreasing temperature. Moreover, the HFPIs derived from dianhydride
having flexible linkages exhibited a distinct phosphorescence peak (500 nm) at low temperatures (< 150
K), and the luminescence quantum yield increased by 4.7 times at 77 K compared with 298 K. This
result indicated that non-radiative deactivation induced by local molecular motion of PI chain is
competing with radiative transition, and the former was effectively suppressed at 77 K. These findings

are beneficial to develop novel molecular design concept of highly luminescent Pls.

[F] 3REZ G L7oAR Y A X R (PD 1, &WIHEE: & B0 TR 2 3 2 Frll ROt
BHe L CHREERBZED TN D, B I INE TIC—RIBEZHIET 5 2 & T, e ik
ARG - BIEMEME P 2B L C& 2 U 72, FHAREHBEOESWVES LA
TOHER KW EEANT DI L TPy THOBEIRENBIC Y, BIEFICENE LTS
TEERELTVD (0=0.11~020) M. KIFFETIE, ERDIFBELETFNEEORM EOTD,
INETHE L CE 2 4 FEOBREER N OF LT PR (Fig. 1) OBk
OEfEAZ B E LT, ZTNEND PLERICK L TRE R E DR AT MLVE X UOF N FHa
BIEZAT -7z,

oo fhoend~"y

ODPA/DCHM (OD-PI) HQDEA/DCHM (HQ-PI)
BPDA/DCM (BP-PI) BPADA/DCHM (BPA-PI)

Fig. 1. Chemical Structures of Fluorescent Pls.
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Fig. 2. (a) Luminescence spectra and (d) Luminescence relative quantum yields of OD-PI at variable
temperature. (b) Phosphorescence intensity and (e) Average fluorescence lifetime of BPA-PI, OD-

PI, HQ-PI and BP-PI at variable temperature. (¢) Schematic photophysical processes of the Pls.
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