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Abstract . Aromatic liquid crystalline polymers consisted of cyclohexyl and pyridine unit with bromo-
benzene, chlorobenzene or naphthalene unit were synthesized by solution polycondénsation and cha-
racterized. The inherent viscosities of polymers were between 0,28~0, 70dl/g and initial decomposi-
tion in TGA occured at 205~ 340T in a N, atmosphere. Polymers of which mole fraction is 0.5 showed
the lowest melting temperature and thermal transitions of the polymers were dependent on thermal
history noticeably. All of the polymers, with the exception of the two polymers (NA/0, NA/0.25), for-
med enantiotropic nematic phase.
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Table 1. Transition Temperatures of Polymers
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o gestgEr daH2 Agte C=0 AZ2AF9
F49ol27}t 1740~1755cm™ H 9ol A, C—-0 A
22%9 9027} 1110~ 1245cm™ o] H $1o) A4
vehgon 0—H U275 (3400~2500cm™) o} 7g
3 =71 BAE A Qo) E§o] o] RojFHS L 2
At

T RE FHAAN AYE: C-H AR
2850, 2910 ¥ 2950cm®, Wgk=E C—H A
52 3050cm’!, WEE qe]e] C=CAZ3
1600cm’, 1480cm™, C=0 A% EL 1740~ 1750

As-Polymerized Samples

Annealed Samples

AL T° Ta Ta d4H T AH
Jg T T T J/g T J/g

Designation  na" Ta T, 4H’ T
T T Jlg ¢

Br/0 0.40 235 1.5 277

Br/0. 25 0.58 197 1.2

Br/0.5 0.31 183 3.7

Br/0. 75 0.41 210 9.9

Br/1 0.70 264 10.8

Cl/o 0.34 170 232 2.5 306

Cl/0.25 0.42 180 207 2.1 286

Cl/0.5 0.29 172 204 3.0

Cl/0.75 0.32 18 220 7.9

Cin 0.48 250 266 25.0

NA/O 0.28 263 8.8

NA/0. 25 0.47 232

NA/0.5 0.28 190 226 2.3

NA/0.75 0.45 240 2.8 292

NA/1 d 200 291 7.8 362

5.4 200 271 17.3

170 228 10,2

170 221 4.6

140 205 15.2

200 277 16,6
6.9 200 280 20.7 314 12.7
3.6 180 269 16.9

160 217 240 21.2

197 315 26.8

200 275 213

200 245 7.5
4.5 200 248 5.5 310 4.1
8.6 200 297 11.0 365 32.7

*Total enthalpy changes for crystal-crystal and crystal-nematic transitions.
*Annealing temperature. Samples were annealed for 15 hours at T,.

‘Measured at 40C by using 0.1g/dl solution in a phenol :

ture.
9No suitable solvent could be found.
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Fig. 1. DSC thermograms of the Br/0 (---), Br/0.25
€—) polymer before and after annealing.
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Table 2. Dependence of Transition Temperatures on Annealing Time

Annealing T Tu Tw AH T, AH,
Polymer . o . . ' .
time, hr C C T I/g C Mg
0 232 2.5 306 6.9
5 200 265 12.8 316 10.5
Cl/0 10 200 273 17.2 313 15.9
15 200 280 20.7 314 12.7
0 207 2.1 286 3.6
5 180 243 15,7
C1/0.25 10 180 245 17.3
15 180 269 16.9
185 220 7.9
5 160 192 222 16.4
Cl1/0.75 10 160 207 225 15.7
15 160 211 228 14,3
5 197 257 17.8
10 197 285 25.8
15 197 315 26. 8

?Annealing temperature.

"Total enthalpy for crystal-crystal and crystal-nematic transitions.
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Fig. 2. T\, and T, of the polymers : T(Q) T(@) Br
polymer, Tu(A) Ti(a) Cl polymer, T.((]) T(H) NA
polymer.
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Table 3. Results of Thermogravimetric Analyses

Polymer Compositon T,t TyT W%

0 250 430 41

0.25 250 390 30

Br Polymer 0.5 255 380 22
0.75 250 368 10

1 340 412 12

0 245 458 41

0.25 265 419 35

Cl Polymer 0.5 260 410 28
0.75 275 415 19

1 340 423 20

0 205 418 41

0.25 212 398 32

NA Polymer 0.5 255 395 28
0.75 270 408 21

1 300 418 26

*Tpand T} are the temperature where initial and 50
% weight loss was observed.

WtR stands for the weight percent of residue remai-
ning after the sample was heated to 600C.
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(b)
Fig. 3. Photomicrographs for (a) Br/1 and (b) Cl1/0.75
polymers taken at 285C and 78T, respectively ; (ma-
gnification 200X).
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