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ABSTRACT: Fluorene-based light emitting polymer blends with liquid crystalline characteris-
tics were studied on effective energy transfet and dichroic characteristics. Incorporating
0.5 wt% of the non-liquid crystalline into the liquid crystalline polymer suppressed the PL
emission at 420 nm on photoexcitation at 360 nin, but generated a new PL emission of the
non-liquid crystalline polymer at 480 nm. The highest PL intensity at 480 nm, which was 13
times stronger than those of the two polymers béfore blending, was observed for a blend with
2.0 wt% of the non-liquid crystalline polymer. When the molecules of the blends were aligned
on a rubbed polyimide surface by a heating-cooling process, the dichroic ratio and the order
parameter were 2.0 and 0.25, respectively. Timeg-correlated single photon counting (TCSPC)
study revealed that the time required for energy transfer between the two chromophores was
shortened by 93 ps when the blends were alighed on the rubbed polyimide surface by the
heating-cooling process. The thermal treatment plso enhanced the energy transfer efficiency
by 9%.

Keywords: photoluminescence, polarized light emission, liquid crystalline polymer blend, energy
transfer, time-correlated single photon counting (TCSFC).
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Figure 1. Chemical structure of (a) poly(2,7-bis(p-
stiry1)9,9 -di- n-hexylfluorene sebacate) (PBSDHFS)
and (b) 9,9 -di-n-hexylfluorenediylvinylene-a/t-1,4-
phenylenevinylene) (PDHFPPV).
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Figure 2. DSC thermogram of PBSDHFS.
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Figure 4. Spectra of PBSDHFS/PDHFPPV blend

films with different blend ratios before thermal treat-

ment. Photoexcitation wavelength=360 nm.
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Figure 9. Time-resolved PL decay profiles of ther-
mally treated PBSDHFS and PBSDHFS/PDHFPPV
(98/2) blend films on rubbed (RPI) or unrubbed poly-
imide film (UPI). Specimens were photoexcited with a
303 nm laser puise and the donor (PBSDHFS) emission
at 420 nm was recorded as a function of time. (a)
PBSDHFS on UPI, (b) PBSDHFS on RPI (c) blend on
UPI, (d) blend on RPI, and (e) internal response func-
tion.
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Table 1. Time-Resolved PL Spectral Data of
Thermally Treated PBSDHFS and PBSDHFS/
PDHFPPV(98/2) Blend Films on a Rubbed or an
Unrubbed Polyimide Film

PL polymer rp(ps)®  pa (ps)® E*®
on unrubbed PI 123 31 0.75
on rubbed PI 111 18 0.84

91y and tp, are the lifetime of donor(PBSDHFS) emission at
420nm in the absence and in the presence of acceptor
(PDHFPPV). ® Energy transfer efficiency defined as 1-(zp/Tpa).
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Figure 10. Time-resolved PL decay profiles of ther-
mally treated PDHFPPV and PBSDHFS/PDHFPPV
(98/2) blend films on rubbed (RPI) or unrubbed poly-
imide film (UPI). Specimens were photoexcited with a
303nm laser pulse and the acceptor (PDHFPPV)
emission at 480 nm was recorded as a function of time.
(a) PDHFPPV on UPI or RPL (b) blend on UPL
(c) blend on RPI, and (d) internal response function.
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