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A Study on the Mechanism of Photoluminescence in Poly(3-hexylthiophene)
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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 polvmer 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 0.18eV 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 P3HT.
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1% 4. P3HTY 'H NMR 29EY.
Fig. 4. 'H NMR spectrum of P3HT.
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Fig. 5. ®C NMR spectrum of P3HT.
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Fig. 7. Temperature dependence of photolumine-
scence of P3HT.
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Fig. 8. Cyclic voltammogram of P3HT.

fEde wast Lo vehda, PLY A4
zo] B Wague Fo| s} Ted Eeol
zol%|7] Wgo] PL W7} Bdss dot ¥4
812nme) AARFL AL EASFAT 4L
300Kl ME B2ER ged, oRe ALdNe €
duixel A% ARAFel Az, ¥ FAUA
AR Fo M @&}y 47 ol

4 3 E

B agedrME A4 nExe shtd P3HTY

B84 S PL 28EH 2 o9 2F AT

Atsle e e AES A

&A% P3HTS] NMR 334 A7 P3HTS

HT-HTS #3% Q8 g 65% ol E#d

2 Yee gl

9 ZA2EEE 10, 30, 50mV/sE sgAA 2T
P3HTS] cyclic voltammogramel A At3Hd 77}
s27] Az AYL 05V vs. Ag/AgClE2 UE
yow o)ZXE P3HTY rdxds 4
(HOMO)o] AEZ§i71z22 -49evel A8
I, -28Vel A=l BHeHLUMO) ] 9 X 8
gee & F UMk

3 10KlM 300K7HA ¢=g wHsxsEs 3T

UV/Vis #4293 & 507nm, 545nm, 590nm=

A2 2ast e, ol LeduAd &5

= Mwuol 7hgatgch Y AR =4S

= e

AZ|Ax A8 32 Vol. 14, No. 2, February 2001.

Vacuum
level

-2.80eV LUMO

| T [

1.52eV 1.69eV 1.85eV
Absorption

Photoluminescence

-4.90 eV HOMO

23 9. P3HTS A&oAg PL d7lUFE.
Fig. 9. Photoluminescence mechanism in P3HT at
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