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ABSTRACT

The light emitting polymers, polyfluorene, poly(fluorene-benzothiadiazole-
pyridine) [PF-BT-PD], Poly(fluorene-benzothiadiazole-thiophene) [PF-BT-TP] and
Poly(fluorene-benzothiadiazole-quinoline) [PF-BT-QL] have been successfully
synthesized. In this study, the single-polymer electroluminescent systems containing
three individual emission species, polyfluorenes as a blue host, 2, 1, 3-
benzothiadiazole unit as a green dopant and phenylene derivative units as a red
dopant, on the main chain were synthesized and characterized. The structure and
optical properties of all synthetic polymers were characterized by gel permeation

chromatography (GPC), NMR spectroscopy, UV-vis spectrometry, fluorescence



X

spectrometry, and photoluminescence spectrometry. The number average molecular
weight (M,) of PF, PF-BT-PD, PF-BT-TP, and PF-BT-QL were 20,000, 2,200, 1,600
and 1,100, respectively, and polydispersity were 2.0, 1.5, 1.2 and 1.4, respectively.
The copolymers were found to have lower thermal stability than that of
homopolymer.

The absorption spectrum of PF-BT-PD, PF-BT-TP, and PF-BT-QL solutions
exhibited blue-shifted absorption from pyridine, thiophene and quinoline ring with
meta-linkage in phenylene and red-shifted absorption due to the effect of charge
transfer from fluorene to the electron-deficient benzothiadiazole moiety. The optical
band gaps of polymers were 2.95, 2.55, 2.53 and 2.50 eV corresponding to PF, PF-
BT-PD, PF-BT-TP and PF-BT-QL respectively which were calculated from the onset
of UV-vis spectra.

The photoluminescence spectra of PF appeared peak at 436 nm with shoulder
peak at 466 nm. The shoulder likely arose from electronic coupling between the
fluorene and vinylene moieties. Copolymers showed red-shifted emission in
comparison to the homopolymer.

The HOMO energy level of polymers were 5.64, 5.66, 5.62 and 5.70 eV
corresponding to PF, PF-BT-PD, PF-BT-TP and PF-BT-QL respectively which were
calculated from the onset of cyclic voltammograms. The LUMO energy level of
polymers were 2.69, 3.11, 3.09 and 3.20 eV, corresponding to PF, PF-BT-PD, PF-BT-
TP and PF-BT-QL, respectively, which were calculated from the equation of relation
between optical band gaps, HOMO and LUMO energy levels.

Light-emitting diodes (LEDs) with ITO/PEDOT:PSS/polymer/LiF/Al

configuration were fabricated and investigated. The electroluminescence spectra of



copolymers exhibited at 517 nm showing red-shifted emission in comparison to the

homopolymer. The Commission Internationale de 1’Eclairage (CIE) coordinates of

devices are (0.17, 0.11), (0.25, 0.45), (0.29, 0.43), (0.28, 0.44) corresponding to PF
device, PF-BT-PD device, PF-BT-TP device and PF-BT-QL device, respectively. The
threshold voltage in the current-voltage-luminance characteristics of the PLEDs of
PF-BT-PD device was lower than that of PF-BT-QL, PF-BT-TP and PF devices.

The preparation, characterization and fabrication of light-emitting
polymer/single walled carbon nanotubes composites light-emitting device were
investigated. The water-soluble SWNTs were successfully prepared. The
configuration of device was ITO/PEDOT:PSS + SWNTs/polymer/LiF/Al. It can be
concluded that the turn on voltage decreased when adding SWNTs. The
SWNTs/PLED composites were unable to produce light because of quenching and
scattering due to the presence of nanotubes, therefore the incorporation of SWNTs

into polymers light-emitting diode did not enhance the properties of the device.



