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"H and *' P-NMR spectra of copolymer PDEBP5
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Table 1

The characteristic parameters of the synthesized copolyesters

Samples [n] (dL/g) P*(mol% ) P (mol% )
PDEBP2. 5 0.72 2.50 2.80

PDEBPS 0. 84 5.00 5.01
PDEBP7. 5 0.68 7.50 7.65

* Theoretical phosphorus mol content of the resulting polymer;
b Experimental phosphorus mol content of the resulting polymer

calculated from 'H-NMR data
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TGA data of samples

N, atmosphere

Air atmosphere

Sample T34 (C) T (C) W (wi% ) Tsq (C) T (C) T2 (C) W (1% )
PDEBP2. 5 400. 3 434.2 26.4 376. 4 425.8 585.4 1.0

PDEBPS 400. 2 433.5 30.4 379.8 433.7 591.3 1.6
PDEBP7. 5 401.3 434.5 31.9 384.2 429.9 594.0 2.9

* Temperature of 5 wt% weight loss; " Temperature at the max rate of weight loss; © Weight residue at 700°C
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Fig. 4 DSC curves of copolyesters for the first cooling scans (a) and the second heating scans (b) at a ramping rate of 10 K/min

Table 3 Date of Samples obtained from DSC

Sample T,°(°C) T,"(C) AH,*(J/g) T,'(°C) AH,(1/¢g)

PDEBP2.5 58.4 176.3 9.01 157.6 9.22
PDEBP5 61.9 154.2 4. 64 134.9 4.54
PDEBP7.5 86.2 129.0 1. 60 105.0 1.52

“Glass transition temperature;”Temperature of nematic-to-isotropic
transition ; * Heat of endothermic ;! Temperature of isotropic-to-nematic
transition ; “ Heat of exothermic
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Fig. 6 POM micrographs of PDEBP2. 5 taken at different te
(500 magnification )
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SYNTHESIS AND CHARACTERIZATION OF PHOSPHORUS-CONTAINING
LIQUID CRYSTALLINE COPOLYESTERS BASED ON
BIPHENYL-4 ,4’-DICARBOXYLIC ACID

Chao Ruan,Rong Yang,Hai-yi Zhong,Li Chen, Yu-zhong Wang
( Center for Degradable and Flame-Retardant Polymeric Materials, College of Chemistry, State Key Laboratory of Polymer Materials Engineering ,
National Engineering Laboratory of Eco-Friendly Polymeric Materials ( Sichuan) , Sichuan University , Chengdu 610064 )

Abstract Novel phosphorus-containing liquid crystalline copolyesters based on biphenyl mesogenic monomer
(PDEBP) were synthesized by polycondensation of dimethyl biphenyl-4,4’-dicarboxylate ( DBD) , diethylene
glycol (DEG) and a phosphorus-containing diol, 2-( 6-oxido-6H-dibenz < ¢, e > < 1,2 > oxaphosphorin-6-
yl)-1,4-phenylenebis( oxy ) diethanol ( DOPO-HQ-HE ). Chemical structure of the PDEBP was characterized
by '"H-NMR spectroscopy ,and the thermal and liquid crystalline behaviors of the copolyesters were investigated
by thermogravimetric analysis ( TGA) , differential scanning calorimetry ( DSC) and hot-stage polarizing optical
microscope ( POM ). TGA results suggested that char formation of the copolyesters was improved with the
introduction of DOPO-HQ-HE without destroying the initial thermal stability of the polymer,and the residue at
700°C in N, (Wt;°) of PDEBP7.5 (7.5 mol% of DOPO-HQ-HE in copolyester) reached 31.9 wt% ,having a
positive influence on flame retardance of the copolyesters. DSC tests suggested that the crystallinity of the
copolyesters was destroyed by incorporating DOPO-HQ-HE into the main chain due to the bulky pendent
group. The isotropic temperature (T,) and endothermic heat ( AH,;) were decreased by increasing the amount
of DOPO-HQ-HE, and the T, and AH, of PDEBP7.5 reached 129°C and 1.61 J/g, respectively. POM
observations showed that a typical birefringence phenomenon of nematic schlieren structure could be found in
the processes of both heating and cooling,in accord with the results of DSC tests except these of PDEBP7. 5, for
which it was hard to find the birefringence phenomenon during heating and cooling by POM, indicating the
further introduction of the phosphorus-containing diol could destroy the liquid crystalline behavior of the
resulting copolyester.

Keywords Liquid crystalline polymer, Biphenyl-4,4'-dicarboxylic acid, Phosphorus-containing monomer,

Synthesis



