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Abstract : Wholly aromatic copolyesters were synthesized by melt polycondensation from phe-
nylhydroquinone, naphthalendicarboxylic acid and para acetoxybenzoic acid. Their thermal
properties were investigated by using DSC, polarizing microscope, TMA and TGA, and fiber
properties were observed by using SEM and X-ray diffractometer. These copolyesters were
confirmed to have a nematic phase by exhibiting strong stir-opalescence and thread like tex-
tures at a wide anisotropic region, and exhibited the lowest melting point at the ratio of 50
mole % oxybenzoyl moiety. X-ray patterns revealed that the scattering of the homopolyester
fiber showed well crystallized shapes but those of copolyester fibers showed well oriented st-
ructures. These tensile fractured fibers were compose of fibrillar structures especially needle
like fibrils at homopolyester.
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Table 1. Conditions of the Polymerization Reactions
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Fig. 1. '"H-NMR spectrum of phenylhydroquinone
diacetate in CDCl;.

Code Mole Ratio(PH/N / A) Temp(C) / Time(hr) yinh(g / dl)
PHN 50/50/0* 320/4 insoluble
PHNA 20 40/40/20 320/4 1.76
PHNA 30 35/35/30 300-320/4 1.40
PHNA 40 30/30/40 300-320/ 4 1.37
PHNA 50 25/ 25/ 50 300-320/ 4 1.59
PHNA 60 20/ 20/ 60 320/ 4 2.00

* with 10 8 terphenyl
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Fig. 2. IR spectra of phenylhydroquinone-naphtha-
lene homopolyester(PHN) (a), PHN-50% acetoxy-
benzoic acid copolyester (PHNA-50) (b).
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Table 2. Thermal Properties of PHNA Copolymers

Code Tg Ts Te Tm(C) Td* Td**
(t) (c) () DSC PM (c) (c)
PHN - - 316 362,380 - 493 656
PHNA 20 172 - - - — 499 668
PHNA 30 163 314 - - (325) 502 637
PHNA 40 146 267 - - (297) 504 658
PHNA 50 141 238 - - (280) 492 529
PHNA 60 138 244 — - (285) 498 627
Ts:Softening temperature
P.M: Polarizaing microscope (visually determinded)
Td*:Decomposition temperature at 10 % weight loss
Td**: Decomposition temperature at 50 % weight loss
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Fig. 5. TGA thermograms of Phenylhydroquinone
naphthalate homopolyester(PHN) and PHN-Aceto-
xybenzoic acid copolyesters(PHNA).
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Fig. 6. Polarizing photomicrographs of PHNA 50
copolyester at 300°C (a), oriented structure by quen-
ching sheared(arrow) PHNA 50 nematic melt to film
(b) (Mag:200X).
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(b)
Fig. 9. X-Ray diffraction patterns of PHN fiber(a),
PHNA fiber(b).
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Fig. 10. Tensile fractured surface of PHNA fiber(a),
and PHN fiber(b).
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