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Wholly Aromatic Polyesters
II. Copolyesters with Phenylhydroquinone Moiety
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Abstract : Wholly aromatic copolyesters were synthesized by melt polycondensation from phen-
ylhydroquinone, 2, 6-naphthalene dicarboxylic acid p, p’-biphenyldicarboxylic acid, and
their thermal properties were investigated by using DSC, polarizing microscope, TGA and
TMA. The fiber molphology of the copolyesters was observed by using SEM and X-ray dif-
fractometer, and fiber mechanical properties were investigated by Instron. These copolyesters
formed turbid melts that showed strong stir-opalescence and nematic texture at the broad
anisotropic region. The change of the solid-nematic transitions according to the copolymer
compositions showed a eutectic point in the vicinty of the biphenyl content of 40 wt %, but
the isotropic transition point could not be seen up to 3307C. All of the copolyesters exhibited
good spinability in anisotropic phase and their fiber’s morphology was fibrillar structure, and
good mechanical properties in tensile test.
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Scheme 1. Synthesis of Wholly Aromatic Polyeseters,
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Table 1. Description of Aromatic Polyesters and Polymerization Conditions

Code Monomers Feed(mole %) Reaction Vacuum(0.4 torr) yinh(dl / g)
PHQ NDA BPA Temp(C) / Time Temp(C) / Time

PHN 50 50 - 320 / 4.0hr — insoluble
PHNB 25 50 375 125 330-320 / 2.9hr 330/ 2.0hr 1.34

PHNB 40 50 30.0 20.0 330-300/ 2.7hr 284 / 3.0hr 1.64

PHNB 50 50 25.0 25.0 320-300 / 2.5hr 288 / 2.5hr 1.52

PHNB 60 50 20.0 30.0 340-300 / 3.5hr 292 / 3.0hr 1.77

PHNB 75 50 125 375 326-300 / 2.8hr 320/ 1.7hr 1.35

PHB 50 - 50 330-310/ 3.0hr - 1.76
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Fig. 1. DSC thermograms of polyesters having phe-
nylhydroquinone moiety.

PHNB 25 o~
3 PHNB 40 N\r
L=
w
| PHNB 50 /\//—
(&3
o PHNB 60 /\/
~ ~
-
<
S PHNB 75 \/
3 \

170 210 250 290 330
Temperature(T)
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Fig. 4. Polarizing photomicrographs of PHNB 50
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ching sheared PHNB 50 nematic melt to film (b)
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Table 2. Thermal Properties of Wholly Aromatic
Polyesters(C)

Code Tg Tkn™ Ter Tm Tm-Ter
PHN - 360y 281 382 101
PHNB 25 - 340 248 319,343 71,95
PHNB 40 184 297 245 275,283 30,38
PHNB 50 181 294 247 274,289 2742
PHNB 60 189 310 207 284,295 27,38
PHNB 75 18 337 291 319,332 2841
PHB - B 33 385 32

* Polarizing microscope(visually determinded)
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Fig. 6. TGA thermograms of PHN, PHB and PHNB
50 polyesters.

Polymer(Korea) Vol. 14, No, 1, February 1990



N

Angs Bedaez [ Adstel=aTlE BaE e

ALEE FFFEeodad=

Table 3. Thermogravimetry at 20°C / min Heating Rate in Nitrogen(C)

Weight Loss Polyesters
(%) PHN PHNB 25 PHNB 40 PHNB 50 PHNB 60 PHNB 75 PHB
5 479 504 504 503 487 510 506
10 493 513 511 509 506 518 513
15 501 519 516 515 513 524 518
20 507 525 521 521 519 529 523
25 511 530 527 528 524 536 528
45 531 713 643 671 566 704 590
Table 4. Tensile Properties of PHNB Copolyesters r
!
Code Thermal® Tensile l \
Tg Ts Strength Elongat-  Modulus " f \
(t) (c) (Kg/mm?) ion(%) (Kg/mm’) _“.\ | \
PHNB 25 210 328 1 14 7012 1 I i
PHNB 40 190 272 169 21 14342 ’ \ l"\ Do
PHNBS) 180 278 12 19 9004 Py I
PHNB60 192 290 82 15 15408 <z N | \“ . // \.\
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Fig. 9. X-ray diffraction patterns of PHB(a), PHNB
50(b), PHB(c) fibers.

Polymer(Korea) Vol, 14, No. 1, February 1990



(a)
Fig. 10. Tensile fracture surface of PHNB copolyester (a) PHNB 40, (b) PHNB 50, (c) PHNB 60.
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