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Table 1 Elemental analysis of copolymers
C % H % N %
Copolymer
Calculated Found Calculated Found Calculated Found

CO5 69.74  67.79 2.46 2.50 11.78 11.26

CcOo10 67.92  66.43 2.36 2.39 11.62 10.87

€020 64.85  63.69 2.18 2.01 11.34  10.34

€030 62.37  60.04 2.03 2.28 11.12 10.53

Co40 60.32 58.3 1.91 1.81 10.94 10.33
2.2

ABPBO PBZTT
2. 2

Table 2 Intrinsic viscosities and thermal properties of copolymers

ABPBO and PBZIT

Polymer n dl/g T, C Weight loss % at 900°C
PABPBO 14.4 649 28
CO1 8.0 635 27
CO5 6.0 629 25
Cco10 6.2 625 29
€020 5.6 619 31
€030 5.0 613 36
Co40 4.6 610 35
PPBZTT 5.0 581 44
Ty onset of thermal decomposition in N, at 10 K/min
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Fig. 1 Optical properties of ABPBO PBZIT and their copolymers a 2

in film excited at 485 nm for PBZTT and 357 nm for the rest and b in
MSA solutions excited at 493 nm for PBZTT and 376 nm for the rest

PBZTT



9 847
16 7/ a) Absorption
14 1.0r ABPBO
o\ " - - -1wt%
P . --- - Swt%
5 ol 3 0.8 —m 10 W%
2 i 2 —--=-20 wt%
= i a - 30 wt%
5 1oli \‘ 2 0.6 - 40 wt%
£ i =z N - PBZTT
g 8 ; X 0.4+ -
g s 0
= N E
A6 “~ 3
v N Z 02
% . \\\' _____
~ e 0.0
2 .\'\, 1 1 1 1
.. ~—— 200 300 400 500 600 700
0 . . . Ly Wavelength (nm)
10 20 30 40 95 100 12
Pezzr ABPBO 1% 5% 10% b) Emission
1.0
Fig. 2 Relative PL quantum efficiency as a function of
PBZZT molar composition in copolymers ? 0.8
g
E e
14 ¥
) ! £ 04
2 Z
ABPBO 02
0.0F ==
12~15 1 1 1 1 1 1 1
. 350 400 450 500 550 600 650 700 750
2.4 Wavelength (nm)
ABPBO PBZIT Fig. 3 Solid-state optical properties of ABPBO PBZIT and their
Forster blends with different weight compositions of PBZTT
B a UV absorption b Emission excited at 485 nm for PBZTT and 357
PBZTT 1% ~ 40% nm for the rest
ABPBO  PBZTT
650 650
600
3 ABPBO PBZIT 600
. 550 550
ABPBO  PBZIT T 500 500 £
i) %
~ =
& 450 450
ABPBO  PBZTT .
400 400
PBZTT
1wt % 350 350
(4
300 300
PBZTT 5%  ABPBO 00 01 02 03 04 709 1.0
357 nm PBZTT 10% Ponzrr

580 nm ABPBO
ABPBO  PBZIT

PBZTT 10% A PBZTT

em

10% A

em

PBZTT A

em

PBZTT

Fig. 4  Absorption maximum A ., and emission maximum A, as a

function

of PBZTT molar composition $ ppzpy

a Copolymers in solution b Copolymers in film ¢ Polymer blends

in film

ABPBO
PBZTT

PBZTT



848

2007

nm

~N N LR WD~

PBZTT
’ PBZTT
PBZTT 1% A 530
PBZTT
PBZTT /

PBZTT
A em
PBZTT

REFERENCES

Kraft A Grimsdale A C Holmes A B. Angew Chem Int Ed 1998 37 402 ~ 428
Kim DY Cho HN Kim C Y.Prog Polym Sci 2000 25 1089 ~ 1139
Jenekhe S A Osaheni J A. Science 1994 265 765 ~ 768

ABPBO- co-PBZTT
ABPBO PBZTT

14

Li L Zhao X D Zhou J L. Fan X H Wan X H Zhou Q F. Chinese Journal of Polymer Science 2004 22 4 349 ~ 353

Osaheni J A Jenekhe S A.J Am Chem Soc 1995 117 7389 ~ 7398

Alam M M Jenekhe S A.Chem Mater 2002 14 4775 ~ 4780

Guo Peiying Wang Shanfeng Lei Hui Wu Pingping Han Zhewen
2005 1 86~92

Wang S Wu P Han Z. Macromolecules 2003 36 4567 ~ 4576

Lee J T Kang I N Hwang D H Shim H K Jeoung S C Kim D. Chem Mater 1996 8 1925 ~ 1929

Zhang X Kale D M Jenekhe S A.Macromolecules 2002 35 382 ~ 393

Chen Y Wang S F Zhuang Q X Li X X Wu P P Han Z W. Macromolecules 2005 38 9873 ~ 9877

Burn P L Holmes A B Kraft A Bradley D D Brown A R Friend R H Gymer R W. Nature 1992 356 47 ~ 49

Klérner G Lee J I Davey M H Miller R D. Adv Mater 1999 11 115~ 119

Vamvounis G Holdcroft S. Adv Mater 2004 16 716 ~ 719

Luo J PengJ Cao Y Hou Q. Appl Phys Lett 2005 87 261103

Chen X L Jenekhe S A. Macromolecules 1996 29 6189 ~ 6192

Chen X L Jenekhe S A. Appl Phys Lett 1997 70 487 ~ 489

Chow A W Bitler S P Penwell P E Osborne D J Wolfe ] F. Macromolecules 1989 22 3514 ~ 3520

Wolfe ] F Loo B H Amold F E. Macromolecules 1981 14 915 ~ 920

. Acta Polymerica Sinica

Dotrong M Mehta R Balchin G A Tomlinson R C Sinsky M Lee C Y Evers R C.J Polym Sci Part A Polym Chem 1993 31 723 ~ 729



9 849

ENERGY TRANSFER AND EXCITON SPATIAL CONFINEMENT IN
COPOLYMERS AND BLENDS BASED ON POLYBENZAZOLES

ZHUANG Qixin LIU Zitao CHEN Yan HAN Zhewen
Key Laboratory for Ultrafine Materials of Ministry of Education ~ School of Materials Science and Engineering
East China University of Science and Technology ~ Shanghai 200237

Abstract A series of blends of poly 2 5-benzoxazole = PABPBO with poly 2 5-thienylbenzobisthiazole
PPBZTT and their random copolymers P ABPBO-co-PBZTT with different PBZTT content were prepared. The
effect of structure variation on optical properties of copolymers and blends were investigated in detail using UV
absorption and emission spectroscopy . Copolymers both in dilute solution and in film exhibited efficient intra- and/or
inter-molecule energy transfer and the quantum efficiencies of copolymers were enhanced obviously compared to pure
PPBZTT polymer. Maximum emission wavelength of copolymers red shift with increasing PBZTT content was also
observed . Though energy transfer was also found in blends the quantum efficiencies of blends were similar to that of
pure PPBZTT polymer because aggregates were easily formed in blends.
Key words Poly 2 5-benzoxazole  Poly 2 5-thienyl benzobisthiazole = Copolymers Blends Photophysical

properties  Energy transfer





