Polymer (Korea) Vol. 16, No. 3, pp 312—319 (1992)

AP FAN AT Z2E THAE AAFFA
AR vAEe 4%

$2%2-229-2%0-444
Aot FS o) - o BherE o
(1992 1€ 16 H+)

Effects of Methylene Flexible Spacers on the Properties of
Liquid Crystalline Polymer Containing Biphenylene Units

Gyeong-Chang Yug, Wan-Young Kim, Chong-Bae Kim, and Sang-Won Choi*
Dept. of Chemical Technology, Chonbuk National Univ., Chonju 560-756, Korea
* Dept. of Chemical Engineering, Yosu National Fisheries Colleage. Yosu 550-749. Korea
(Received January 16, 1992)

8 ¢ !p,p-HlHd Ot g Zgite o] 1132 &R AdAg] £(n)7} 6~92
a, o-H2(4-3 =5 ASADELBISN) & et fd4FiHon A4 2028 A3
gk 34T FHAY F4H 2ol & R AL DSC, TGAZ A9, 4% 944

& HFHuF oz At A Y nol wat W8k no] 691 A& 2WEAR L, no| 7Y
A& dotg g S Jehdid e §43 234 T3 T F313 25-F4 5942 e, =%
Z3A 9 drAAA L A F Y Bis-ng] o] F71E42 A= Qo).

Abstract . Aromatic liquid crystalline polyesters were synthesized by solution polymerization from te-
rephthalic acid/p, p’-biphenyl dicarboxylic acid(75/25 by mole % ), hydroquinone(HQ) and a, w-bis(4-
hydroxy phenoxy)alkane(BIS-n) with various length of flexible spacers(n=6~9). Effects of HQ/BIS-
n ratio(by mole% ) on the properties of polymers were investigated with DSC, TGA, cross-polarized
microscopy, and X-ray diffractometer. The textures of polymers changed depending on the number
of methylene units. The polymers with n=6 formed smectic phase, while those of n=7 showed ne-
matic one. Transition temperatures of liquid crystalline polymers in this study showed typical odd-
even effects. Thermal stabilities of polymers decreased with increase of BIS-n content.
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Fig. 2. IR spectrum of polymer 7-3.
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Fig. 3. "H-NMR spectrum of polymer 7-3(DMSO-ds).
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Fig. 1. Syntheses of polymers.
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Table 1. Properties of Various Polymers

HEd FAH7F viHdT2E

A g

Composition

Polymer (mol % )? (:,'te;? ) Nint”
HQ : Bis-n
6-1 100:0 74.8 —a
6-2 75 .25 734 0.18
6-3 50 : 50 754 -9
6-4 25:75 76.2 —~
6-5 0:100 76.8 —9
7-1* 100:0 74.8 —
7-2 75 .25 72.1 0.23
7-3 50 :50 71.0 0.43
7-4 25:.75 68.3 0.75
7-5 0:100 7.7 0.82
8-1* 100: 0 74.8 -9
8-2 75:25 771 0.84
8-3 50 : 50 68.3 0.70
8-4 25:75 78.7 0.62
8-5 0:100 778 0.50
9-1* 100:0 74.8 —9
9-2 75 .25 70.4 0.54
9-3 50 : 50 70.7 0.60
9-4 25:75 70.3 0.58
9-5 0:100 75.1 0.53
*6-1

» TPA/BPA Ratio(by mole%) is constant(75/25)

6 : HQ : Bis-6, 7 : HQ : Bis-7

8 : HQ : Bis-8, 9 : HQ : Bis-9
» Measured at 40C employing 97 % -H;SO,
9 Decomposition occurred in 97 % -H,SO,
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Fig. 4. DSC thermograms of polymer 6. a) 6-1, b) 6-
2, ¢) 6-3, d) 6-4, e) 6-5.
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Fig. 5. DSC thermograms of polymer 7. a) 7-1(6-1),
b) 7-2, c) 7-3, d) 7-4, e) 7-5.
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Table 2. Thermal Properties of Polymer 6-1 and Pol-
ymer n-5

o Lo AH, AH;
Polymer Tm(tT) Ti(C) (calVg) (cal/®)
6-1 289.3 3200 0.79 0.76
6-5 2710 3005 3.00 040
7-5 258.2 290.3 111 1.16
8-5 263.6 292.7 4.60 0.85
9-5 238.6 2784 2.69 1.19
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Fig. 6. Effects of numbers of methylene spacer on the
transition temperatures of polymers.
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Fig. 7. Thermogravimetric curves of polymer 7. a) 7-
1, b) 7-2, ¢) 7-3,d) 7-4, e) 7-5.

Table 3. Degradation Properties of Various Polymers

1st Degradation 2nd Degradation Wy
To Tom Toi Tom
(o) () (ty (© (%)
6-1 302 465 576 610 30.5¢
6-2 348 451 570 584 30.8
6-3 343 446 567 576 28.6
6-4 340 438 565 572 254
6-5 336 434 558 567 30.2
7-1* 392 465 576 610 30.5?
7-2 340 442 562 571 37.8
7-3 337 436 546 563 38.8
7-4 336 425 553 576 394
7-5 329 428 540 560 36.5
*6-1
? Tnitial degradation temperature

Polymer

% Maximum degradation temperature
9 Residual weight at 600T
9 Values obtained at 700C
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Fig. 8. Polarized microphotographs(X150) of polymer 6. a) 6-1, b) 6-2, ¢) 6-3, d) 6-4, e) 6-5.
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Fig. 10. X-ray diffractograms of polymer 6. a) 6-1, b)

6-2, ¢) 6-3, d) 6-4, e) 6-5.

Table 4, Bragg Spacings and Degree of Crystallinities
c) of Various Polymer 6
Polymer Bragg Spacing(A) DC(%)
6-1  725(VW), 525(M), 5.07(VS), 338
4.44(W), 3.95(W), 3.51(M),
3.40(VS), 3.19(VS), 2.96(VW)
6-2  8.19(VW), 531(W), 444(VW), 342
347(M), 3.25(VW),3.02(VW)
6-3  7.50(VW), 5.28(M), 4.33(S), 386
3.45(VS), 3.25(VW) 3.02(VW)
6-4  5.01(S), 4.33(S), 347(VS), 404
3.25(VW), 3.02(W)

D 6-5 7.76(VW), 5.28(S), 4.35(M), 322
Fig. 9. Polarized microphotographs(X150) of polymer 3.74(W), 347(VS), 3.23(VW),
7.a) 7-2,b) 7-3, ¢) 7-4, d) 7-5. 3.02(W)
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