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Scheme 1 Synthesis of @,9-dihexylfluorene monomer and poly
(9, 9-dihexylfluorene)
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Fig. 2 FTIR spectrum of polymer in KBr pellet

E3ME4 35 AR EMES DN HNMR
BB 3%, "H-NMR(FX90Q, CDCL,,8):7.68 ~
7.54,7.31 ~7.24,7.24 ~7.20 H Ar—H ; 1.98 ~
1.94(4H; a-CH, ), 1.09 ~ 0.92 (12H; 8-6-CH, ),
0.78 ~ 0.60(10H; e-CH, f1 —CH, ), B 4 ¥, "'H-

NMR (400 MHz, CDCL,8): 7.96 ~ 7.80,7.80 ~
7.56,7.35~7.31 9 Ar—H; 2.35~1.89(4H; a-
CH,), 1.24 ~ 1.04 (12H; #6-CH,), 0.90 ~ 0.70
(I0H;e-CH, 1 —CH, ).

¥ T 6 3 4 3 1

Fig. 3 'H-NMR spectrum of monomer in CDCl,

Al

8 7 6 5 4 3 1
8

Fig. 4 'H-NMR spectrum of polymer in CDCl,

GPC MELE R (H 5)%M, KL PS AtrfE, H
ST BA MM, = 72692124476, £ 4 8 &
2 M TREYETABNFTEARY HER
#H. AR AN TR, NUTUANARSYE
W 8 I OH R R

Retentton time {min}

Fig. 5 GPC of polymer in CHGI,

TCA WAL R (K 6)EMH , XRESER,.©E
RAEAST, BEYVERBK S% MRS REE
K400 C UL, ZHBEYAARRNMBE



736 - 2 ¥ =4 ## 2003 5F

. CH,Cl, \THF = £ K W ¥ B 3 K 43 5 24 380.0.
UV-Vis IRIKKIEE 7 £\ BEEYERARB 381.5.382.5 nm.
BABRRABRWENE KA & £BM CH, .

100.0 1060.0
4 - -
= £ = £
E 60.0r § E 60.0 §
=) 140 3 =) 4.0
L ES | >
£ 400 g 2 40.04 5
= 2 = 2
2 200r 480 o 5 20.0F 8.0 o
2 o 2 A
£ 00 z & 0.0 k2
a 4120 b 112.0
200.0 4000 6000 800.0 2000 4000 600.0 800.0
Temperature (°C) Temperature (°C)
Fig. 6 TGA thermograms of polymer, 20 K/min
a) in Ar; b)in air
1.600
80
<
~  1.200
3
=
o b
£ 3
£ 0800 =
S =
2 a &
<
0.400
0.0001 { 1 1 1 old
280.0 360.0 440.0 520.0 00 300 Z60 650
Wavelength (nm) ‘Wavelength (nm)
Fig. 7 UV-Vis spectra of polymer solution Fig. 8 The PL spectra of polymer in CHC; excited at 320 nm
a)CHCL : bYCH,Cl, ; 3)THF a) 0.01 mg/mL; b) 0.002 mg/mL; ¢} 0.001 mg/mL

HERER, AN RA—MHFMNRESR T HEMKGIES . HEH R EEX, HRERIA
BAEHE Y- ZCEAME, LSRN RO

REFERENCES

Fukuda M,Sawada K, Yoshine K.J Polym Sct,Part A,Polym Vhem, 1993,31:2465 ~ 2471

Fukuda M, Sawada K, Yoshino K.Jpn ] Appl Phys, 1989,28(8) : 1433 ~ 1435

Ohmori Y. Uchida Y, Yoshino K.Jpn J Appl Phys, 1991,30(11B) : 1941 ~ 1943

Pei Q. Yang Y¥.J Am Chem Soc,1996,118:7416 ~ 7417

Yang Y ,Pei Q.J Appl Phys,1997,81{7): 3294 - 3298

Ranger M, Leclerc M. ] Chem Soc,Chem Commun, 1997, 1597 ~ 1598

Ranger M, Rondeau M, Leclerc M. Macromoecules, 1997 ,30:7686 ~ 7691

Kreyenschmidt M, Klaemer G, Fuhrer T, Ashenhurst J, Kary S,Chen W D, Lee V Y, Scott ] C, Miller D. Macromolecules, 1998, 31 : 1009 ~ 1103
Lee 3 H, Tsutsui T.Thin_Solid Films , 2000,363-76 ~ 80

L~ T - T . R R U OV ]



L3 ] MNAREF ABEAHHBEERELGMASHUEERR 737

10 Johansson D M. Granlund T, Theamder M, Lnganas O, Andersson M R.Synth Met, 2001, 1211761 ~ 1762

11 Xia C, Advincula R €. Macromolecules, 2001 ,34:5854 ~ 5859

12 Di Yingwei (¥ 45), Ba Xisowei (2 ®E5%), Xie Deming (i #8 [ ) , Wang Rongshun ( = 5€ M) . Functional Material ( 7 B £1 ¥4 1§ 7)), 1998,
10:127 ~ 137

SYNTHESIS OF POLY(9,9-DIHEXYLFLUORENE) BLUE-LIGHT
EMITTING MATERIALS AND ITS PROPERTIES

LIU Chengmei' , XUE Feng'?, HUANG Shuhuai’
(' Department of Chemistry , Huashong University of Science and Technology ;
? College of Materials Science and Engineering, Huazhong University of Science and Technology, Wiharn 430074)

Abstract A soluble blue-light emitting polymer, Poly (9, 9-dihexylfluorene } , was prepared by using the oxidative
polymerization method . The monomer, 9, 9-dihexylfluorene, was prepared in a DMS(0/benzene mixture with solid
KOH as catalyst and the product was purified by chromatography with ethyl ether/n-hexane (5/95) as the eluant.
Poly(9,9-dihexylfluorene) was synthesized by chemical polymerization utilizing FeCl; as an oxidizing agent under
argon atmosphere at room temperature for three days. Its structure and properties were characterized by FTIR,'H-
NMR,TGA,GPC, UV-Vis and photoluminescence spectra. The experimental results showed that the molecular weight
of the polymer measured with GPC was M_ /M = 27692/24476. The thermal degradation temperature { weight loss
5% ) of the polymer was over 400°C either in air, or in Ar.The polymer was found to be fusible at high temperature
and soluble in most common organic solvents, such as chloroform, tetrahydrofuran and dichlomethane. Both in
solution and film state, the polymer shows strong fluorescent excitation characteristics. The peak wavelength of its
photoluminescence in chloroform solution was around 420 nm excited at 320 nm. The polymer can be processed as
film by a solution-casting method and shows unique blue light emitting properties, and may be widely used in
electronuminescent devices as blue-light emitting diodes and polymer lasers.
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