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Abstract: Aromatic liquid crystalline polyesters were synthesized from terephthalic acid(TPA), biphenyl
dicarboxylic acid(BPA) and hydroquinone(HQ) by solution polymerization. Effects of TPA/BPA ratio(by
mole %) on the theremal properties, thermal stability and textures of mesophases were investigated with
DSC, TGA, cross-polarized microscopy and X-ray diffractometer. The synthesized polymers in this study
were thermotropic and showed nematic textures. Melting temperature(T,,) and isotropization temperature
(T)) of polymer increased and thermal stabilities of polymer were improved with the content of BPA. Most
of the polymers in ihis study had cystallinity more than 30%.
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Fig. 2. IR spectrum of polymer 1—3.
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Fig. 3. 'H-NMR spectrum of polymer 1-—3
(DMSO-Ds).
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Table 1. Properties of Polymers

Composition .
Yield
Polymer (mol %) o ian”
TPA :BPA | (M%)
1-1 100: 0 81.8 —b
1-2 75 . 25 74.8 —B
1-3 50: 50 714 —B
1—-4 25: 75 72.1 0.35
1-5 0:100 78.2 0.33
a) Measured at 40°C employing 97 % —H,SO;
b) Decomposition occurred in 97 % —H,SO,
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Fig. 4. DSC thermograms of polymers.
a) 1—1(TPA/BPA=100/0),
b) 1—2(75/25),c) 1—3(50/50),
d) 1—4(25/75), e) 1—5(0/100)
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Table 2. Effects of Annealing Time on the Thermal Properties of Polymers

Polymer T.(C)? tu(hr)® Ta(C) T.(C) AHn(cal/g) | AH(cal/g)

1-1 240 0 312.9 368.8 1.55 5.85
6 312.7 369.8 1.35 5.86

12 313.7 371.4 1.51 5.64

18 313.3 369.9 1.91 5.45

1-2 220 0 289.3 320.0 0.79 0.76
6 293.0 328.2 1.88 1.40

12 293.8 329.2 1.64 2.00

18 293.2 327.7 1.23 1.92

1-3 220 0 291.7 326.0 1.17 1.08
6 294.7 334.4 0.59 1.96

12 293.3 331.4 0.78 2.11

18 294.5 327.9 1.20 2.81

1—4 220 0 296.0 335.4 1.35 1.24
6 299.6 338.8 4.49 1.21

12 299.9 332.6 4.38 112

18 297.8 333.8 5.24 2.14

1-5 220 0 3013 3565 2.20 158
6 305.2 360.2 2.14 1.86

12 304.8 360.9 1.84 1.31

18 304.3 364.7 1.90 0.86

a) Annealing temperature
b) Annealing time
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Fig. 5. Thermogravimetric curves of polymers.
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Table 3. Degradation Properties of Polymers

Pomer |15t Dogradation | _end Degradation | W,%#
To(T)? | Tou(CIP Tu(T) | Tom(CY | (%)

1-1 | 387 | #3 | 517 | 609 | 278
1-2 | 392 | 465 | 576 | 610 | 305
1-3 | 402 | 474 | 601 | 612 | 331
1-4| 407 | 488 | 592 | 620 | 353
1-5 | 412 | 472 | 604 | 626 | 339

a) Initial degradation temperature.
b) Maximum degradation temperature,
c) Residual weight at 700C
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Fig. 6. Polarized microphotographs(X 150) of

polymers.
(b) a) 1-1,b) 1-2,¢) 1-3,d) 1—4,¢) 1—5.
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Fig. 7. X-ray diffractograms of polymers.
a) 1-1,b) 1—2,¢)1-3,d) 1—4,e) 1-5.

Table 4. Bragg Spacings and Degree of Crystallinities of Polymers

Polymer Bragg Spacing(A) DC(%)

1-1 750(VW), 4.40(W), 18.8
3.83(VW), 3.16(VW), 2.96(VW)

1-2 7.25(VW), 5.25(M), 5.07(VS), 4.44(W), 33.8
3.95(W), 3.51(M), 3.40(VS), 3.19(VS), 2.96(VW),

1-3 7.25(VW), 5.34(S), 4.44(VW), 39.0
3.48(VS), 3.03(VW),

1—-4 5.75(VW), 5.54(VW), 5.31(M), 4.58(M), 4.37(M), 34.1
3.77(W), 3.59(W), 3.45(S), 3.14(VW), 3.01(VW),

1-5 5.83(VW), 5.34(M), 4.62(W), 32.6
3.80(W), 3.48(VS), 3.19(VW), 3.01(VW),
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