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Abstract : Poly(ethylene 2,6-naphthalate-co-terephthalate)(PENT) copolyesters containing
phenylene unit and naphthalene unit in polyester backbone were prepared by melt polymer-
ization and characterized by 'H-NMR spectroscopy. Glass transition temperature(Tg) melt-
ing temperature(Tm), initial decomposition temperature(Td) and degree of crystallinity(X)
of PENT copolyesters decreased with increase of the phenylene unit in the polyester back-
bone. However, the interval of thermal stability expressed as (Td-Tm) was more extended

by copolymerization.
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Fig. 1. Effect of dimethyl terephthalate content
(DMT;mol% ) on the transesterification of dimethyl
2,6-naphthalate and ethlene gylcol at 230°C in the
presence of zinc acetate(1.5 x 10%mol/mol diester);
(a) relationship between time and degree of reac-
tion, (b) application of rate equation(2) for various
DMT content.
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Poly(ethylene 2,6-naphthalate-co-terephthalate)(PENT) 35 8E2 &4

Table 1. Comparison to Apparent rate Constants in
the Formation of di(2-hydroxyethyl)2,6-naphthala-
te/di(2-hydroxyethyl)terephthalate Co-oligoesters

Feed composition Apparent rate

Type (mol%) constant
DMN DMT (K,x107% [*/mol’min.)
BHEN 100 0 50.273
NT(1) 80 20 27.690
NT(2) 60 40 33.954
NT(3) 50 50 34.717
NT(4) 40 60 52.044
NT(5) 20 80 59.944

BHET 0 100 101.750
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Fig. 2. '"H-NMR spectra of poly(ethylene 2,6-na-
phthalate-co-terephthalate) (PENT) copolymers.
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Table 2. Relationship Between feed Composition
and '"H-NMR Composition for PENT Copolymers

NMR Composition

Feed Composition

Polymer (mol%) (mol%)
"DMN  DMT  DMN  DMT
PEN 100 0 100.0 0.0
NT1 95 5 95.2 4.8
NT2 90 10 90.2 9.8
NT3 80 20 81.7 18.3
NT4 60 40 56.8 43.2
NTS 50 50 46.5 54.4
NT6 40 60 39.9 64.1
NT7 20 80 16.0 84.0
NT8 10 90 9.0 91.0
NT9 5 95 4.8 95.2
PET 0 100 0.0 100.0
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Table 3. Effect of DMT Content on the Glass Tran-
sition Temperature(Tg) for PENT Copolymers

Poly- DMT unit Thermal properties(C)

mer (mol%) T, T. T. T,
PEN 0.0 1256.5 208.0 270.0 431.1
NT1 4.8 123.0 - 257.0 430.8
NT2 9.8 120.0 251.0 431.6
NT3 18.3 116.0 - - 431.5
NT4 43.2 104.8 - - 433.9
NT5 54.4 99.5 - - 432.3
NT6 64.1 94.7 - - 428.8
NT7 84.0 85.8 - - 425.9
NT8 91.0 81.0 - 228.0 42438
NT9 95.2 80.3 142.0 230.6 423.9
PET 100.0 78.0 1229 254.0 421.9

-
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Fig. 3. Effect of DMT content on the glass transi-
tion temperature(T,) for PENT copolymers.
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Fig. 4. X-ray diffraction curves for PENT copoly-
mers.
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Table 4. Intrinsic Viscosity(IV) and Density Mea-

surement for PENT Copolymers

Intrinsic Density(g/cm?®)
Polymer viscosity Theory -
N Y
PEN 0.610 1.333 1.270 1.405
NT1 0.630 1.333 1.273 1.407
NT2 0.630 1.333 1.276 1411
NT3 0.850 1.334 1.282 1416
NT4 0.750 1.335 1.297 1.430
NTS 0.890 1.335 1.304 1.437
NT6 0.770 1.336 1.310 1.442
NT7 0.780 1.341 1.323 1.454
NT8 0.760 1.342 1.328 1.458
NT9 0.740 1.345 1.331 1.461
PET 0.420 1.345 1.333 1.463
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Fig. 5. Effect of DMT content on the degree of
crystallinity for PENT copolymers.
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