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Abstract

We studied the optical properties of poly(3-hexylthiophene) for applying to the emitting material of
organic electroluminescent device. The infrared spectrum and NMR of synthesized polymer gave good
evidence for the conjugation of 3-hexylthiophene monomer unit. We confirmed that
poly(3-hexylthiophene) contains the HT(head-to-tail)-HT(head-to—tail) linkage larger than 65% based
on NMR analysis. FTIR and raman spectroscopy show that poly(3-hexylthiophene) has two main
vibration levels which have an energy about 0.18¢V and 0.36eV. Electronic absorption spectra shifted to
the shorter wavelength with increasing temperature, which is related to a conformational transition of
the polymer. Photoluminescence spectrum generated at low temperature(10K) is separated at 669nm,

733nm and 812nm that it’s because of phonon energy generated from the lattice vibration.
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Fig. 1. Schematic diagram of PL measurement
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Fig. 2. Molecular structure of P3HT.
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Fig. 3. Four types of possible structure in PSHT.
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Fig. 4. '"H NMR spectrum of P3HT.
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Fig. 5. ®C NMR spectrum of PSHT.
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Fig. 6. Temperature dependence of
spectra of the P3HT.
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Fig. 8. Cyclic voltammogram of P3HT,
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low temperature(10K).

he nEx FH9 NEYR 4 wdy 72
Az s nEae A ol FebAwm, 1
BAe A% EE DAgR g8 JPoE £
% 4ol mek Ho) agie] By Bow of
Eaheh

4. AL 10KAA =43 P3AUTY PL 2"AEHL

669nm(1.85eV), 733nm(1.69eV), 812nm(1.52eV)2)
ARG Raz gege] vehkos mavds
Froluixe] o) 9% Hoz PITY PL
MAUFE ARRAFA g Ei=o]u 9
of sls 4gel shsRch

TE

19999 = Adoidtal ghedTH A Y

[1] J. Kido, W. Ikeda, M. Kimura, and K. Yoshino,

“White-light-emitting organic elctrolumine—
lanthanide complexes” ,
Phys., Vol.35, No.3B,

scent device using
Jon. ] Appl
pp.L394-396, 1996.
[2] M. Era, C. Adachi, T. Tsutsui, and S. Saito,
“Doluble-heterostructure electroluminescent
device with cyanine-dye bimolecular layer as

an emitter” , Chem. Phys. Lett, Voll178,

137



J. KIEEME Vol. 14, No. 2, February 2001.

No.5,6, pp.488-490, 1991.

[31 G. Gustafsson, Y. Cao, G. M. Treacy, F.
Klavetter, N. Colaneri and A. J. Heeger,
“Flexible light-emitting diodes made from
soluble conducting polymers” , NATURE,
Vol.357, No.11, pp.477-479, 1992.

[41 M. Uchida, Y. Ohmori, T. Noguchi, T. Ohnishi
and K. Yoshino, “Color-variable light-
emitting diode utilizing conducting polymer
containing fluorescent dye” , Jpn. J. Appl
Phys., Vol.32, pp.L921-1.924, 1993.

[5] I. D. Parker, “Carrier tunneling and device
characteristics in polymer light-emitting diode
s” , J. Appl. Phys, Vol.75, No.3, pp.1656-1666,
1994,

[6] A. Fuji, K. Yoshimoto, M. Yoshida, Y. Ohmori
and K. Yoshino, “Ultraviolet electrolumin-
escent diode utilizing poly(methylphenylsilan
e)” , Jpn. J. Appl. Phys., Vol34, ppll365
-L.1367, 1995.

[7] S. Hotta, S. Rughooputh, A. J. Heeger and F.
Wudl, “Spectroscopic  studies  of  soluble
poly{3-aikylthienylenes)” , Macromolecules,
Vol. 20, pp.212-215, 1987.

[8] KHFLZ, “BIEDHE”, Vol59, No.ll, pp.22-27,
1991.

[91 J. Li and Y. Pang, “Regiocontrolled synthesis
of  poly((3-hexylthiopheneylene)ethylenes)
their characterization and photoluminescent
properties” , Macromolecules, Vol.30, pp.7487
-7492, 1997.

[10] C. N. R. Rao, 4t - Wil 2 ~7 o, BRI
1Eld A, pp.14, 1967.

[11] J. L. Bredas, R. Silbey, D. S. Boudreaux, and
R. R. Chance, “Chain-length dependence of
electronic and electrochemical properties of
conjugated systems:polyacetylene, polyphe-
nylene, polythiophene, and polypyrrole” , J.
Am. Chem. Soc., Vol.105, pp.6555-6559, 1983.

138



