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PCzN-BSeD0.5 PCzN- x10°  13.1x10° 1.31~
BSeD1 PCzN-BSeD5  PCzN-BSeD10. 1.58.
PCzN. THF DMSO 1.
4:1 2.2
5
60% ~75% . 2
PCzNBr- . BSeD
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Table 1 Elemental analysis of polymers
Found Caled. % Found Caled. %
Polymer Polymer
¢ H N Se C H N Se
PCzN-BSeD0.5 83.84 84.33 8.62 8.65 6.48 6.89 0.11 0.13 PCzNBr-BSeD0.563.28 68.04 7.67 7.59 4.87 5.09 0.08 0.10
PCzN-BSeD1  80.86 84.21 8.71 8.63 6.01 6.91 0.23 0.26  PCzNBr-BSeD1 63.72 68.04 7.51 7.58 4.96 5.11 0.17 0.19
PCzN-BSeD5 81.34 83.21 8.73 8.43 6.43 7.05 1.29 1.33 PCzNBr-BSeD5 63.97 68.05 7.33 7.48 5.13 5.30 0.63 0.99
PCzN-BSeD10 79.01 81.90 7.96 8.17 6.18 7.24 2.68 2.72  PCzNBr-BSeD10 64.66 68.06 7.42 7.34 5.29 5.57 1.52 2.09
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Fig. 2 UV-Vis absorption spectra of polymers in solid-state films v
a PCzN-BSeD and b PCzNBr-BSeD
0.1 mol/LL Bu, NPF,
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Fig. 3 PL spectra of polymers in solid-state films a PCzN-BSeD HOMO -5.32 —5.17 eV
and b PCzNBr-BSeD
o e PFN HOMO
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[J PCzN-BSeD10 b x PCzNBr 2 PCzNBr-BSeD0.5 O PCzNBr-
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Table 2 UV-Vis absorption electrochemical and photoluminescence properties of the polymers in solid films
A absmax Optical band HOMO LUMO Photoluminescence
Polymer Eox V
nm gap eV eV eV APLmax M Obtmex %
PCzN 347 *3.08 0.92 -5.32 -2.24 429 10.2
PCzN-BSeD0.5 347 *3.09 0.86 -5.26 -2.17 598 48.6
PCzN-BSeD1 346 *3.08 0.83 -5.23 -2.15 603 40.5
PCzN-BSeD5 346 *3.07 0.80 -5.20 -2.13 621 37.9
PCzN-BSeD10 343 b2.18 0.73 -5.13 -2.95 624 13.1
PCzNBr 352 *3.01 0.88 -5.28 -2.27 435 7.7
PCzN-BSeDB10. 5 350 *3.03 0.81 -5.21 -2.18 612 7.9
PCzN-BSeDBrl 349 43.02 0.82 -5.22 -2.20 613 10.8
PCzN-BSeDBr5 348 *3.01 0.84 -5.24 -2.23 634 17.4
PCzN-BSeDBr10 347 b2.12 0.81 -5.21 -3.09 642 10.2

@ Calculated from the onset of peak absorption peak responsible for PC2N Fig. 2 " Calculated from the onset of the absorption spectra responsible for

BSeD Fig. 2
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Fig. 4 a PL spectra of PCzN-BSeD in THF solution 0.2 g/L PVK
b PL spectra of PCzNBr-BSeD in DMSO solution 0.2 g/L PEDOT
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Fig. 5 a PL spectra of PCzN-BSeD10 in THF solution with
different concentrations b PL spectra of PCzZNBr-BSeD10 in DMSO
solution with different concentrations

a x0.002 ~0.02 ©00.067 0.1 1J0.2 v0.333 0.5

+ 0.667 41¢gL b x0.1 0.2 00.33 0.5 J0.67

vl &2¢gL

Table 3 Device performances of some copolymers

Current .
Anode Voltage Lumin  QE
Polymers Cathode 1 N
buffer v 5 ed/m* %
cm
PCzN  Ba/Al PEDOT 15.6 16.2 25 0.13
Al PEDOT 18.0 20.0 37 0.16
Ba/Al PEDOT/PVK  19.8 8.8 13 0.14
Al PEDOT/PVK  20.2 22.2 19 0.09
PCzNBr Ba/Al PEDOT 5.4 85.7 253 0.25
Al PEDOT 13.4 22.1 29 0.19
Ba/Al PEDOT/PVK  14.0 33.0 16 0.14
Al PEDOT/PVK  13.5 25.3 18 0.21
PCzN-

Ba/Al PEDOT 15.1 7.3 83 1.10

BSeDO0.5
Al PEDOT 17.6 9.6 38 0.39
Ba/Al PEDOT/PVK  15.1 2.8 47 1.61
Al PEDOT/PVK  18.2 14.1 52 0.36

PCzNBr-
Ba/Al PEDOT 7.0 28.6 65 0.28

BSeDO0.5
Al PEDOT 6.6 70.0 83 0.20
Ba/Al PEDOT/PVK 8.1 251.5 55 0.04
Al PEDOT/PVK 9.2 51.0 16 0.04

PEDOT poly 3 4-ethylenedioxythiophene

PVK  poly vinylcarbazole
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Fig. 6 EL spectra of polymers a PCzN-BSeD and b PCzNBr-BSeD
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SYNTHESIS AND PROPERTIES OF POLYCARBAZOLE/FLUORENE-BASED
CONJUGATED POLYELECTROLYTES WITH 2 1 3-BENZOSELENADIAZOLE
AND THEIR PRECURSORS

CAO Wei DONG Haixing HUANG Fei SHEN Huilin CAO Yong

Institute of Polymer Optoelectronic Materials and Devices
Key Laboratory of Specially Functional Materials and Advanced Manufacturing Technology — Education Ministry
South China University of Technology — Guangzhou 510640

Abstract A series of novel carbazole/aminoalkyl-substituted fluorene based main chain copolymers poly 3 6- N-

2-ethylhexyl ~carbazole - 9 9-bis 3'- N  N-dimethylamino propyl -2 7-fluorene -4 7- 2 1 3-
benzoselenadiazole ~ PCzN-BSeD  with different contents of 2 1 3-benzoselenadiazole BSeD were synthesized
by Suzuki coupling reaction. Through a postpolymerization treatment on the terminal amino groups corresponding
quaternized ammonium polyelectrolyte derivatives poly 3 6- N- 2-ethylhexyl carbazole - 9 9-bis 3'- N N-
dimethyl - N-ethylammonium propyl -2 7-fluorene -4 7- 2 1 3-benzoselenadiazole  dibromide  PCzNBr-
BSeD  were obtained. It was observed that the efficient energy transfer occured under optical and electrical
excitation on the narrow band gap BSeD site for both the neutral and the quaternized copolymers. Devices with
poly 3 4-ethylenedioxythiophene /poly vinylcarbazole ~ PEDOT/PVK as an anode buffer the external quantum
efficiencies of the copolymer show similar devices performance to those by using poly 3 4-ethylenedioxythiophene
PEDOT only. It indicated that introduction of a carbazole segment into polymer main chains offered the enhanced
hole-injection and transport properties. It was also found that devices from these polymers with a high work-function
metal cathode such as Al showed similar devices performance to that by using the low work-function cathode such as
Ba indicating the excellent electron injection ability of these polymers.

Key words Conjugated polyelectrolytes Electroluminescence Carbazole Fluorene Energy-transfer





