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8 ¢ F4\Y ethylene unit$} butylene unitE ¥ 33+ poly(ethylene-co-butylene 2, 6-naphthalate)
(PEBN) 35388 43 'H-NMR, FT-IR, 2123l 944 H) o3l ZH#AE 4HE AT
PEBN ¥ &9 &4 butylene unit®] mol%7} 718545 1HHEAV), FeHdo|25(Ty),
AR x(Tee), ¥ (Tm), 271 A2 =(Td)= #4384t PEBNZZEE9 @uA4E &3¢
A3, AAQ &R A= butylene unit7} F7HA] 2HA

Abstract : Poly(ethylene-co-butylene 2,6-naphthalate) copolyesters containing ethylene unit and buty-
lene unit in polyester backbone were prepared by melt polymerization and characterized by 'H-NMR

spectroscopy, FT-IR spectroscopy and element analysis. Intrinsic viscosity, glass transition tempera-
ture(Tg), crystallization temperature(Tcc), melting temperature(Tm) and decomposition temperature
(Td) of PEBN copolyesters decreased with increase in the butylene unit mol% in the polyester back-
bone. For the relative thermal stability of PEBN copolyesters, an increase in butylene unit mol% re-

sulted in a decrease of weight residue.
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Fig. 1. Effect of 1.4-butandiol contents(mol% ) on the
transesterification of dimethyl 2,6-naphthalate and
ethylene glycol at 210C in the presence of zinc ace
tate(1.5X 10*mol/mol DMN) : (a) relationship bet-
ween time and degree of reaction, (b) Application of
rate equation(1) for various 1.4-butanediol contents.
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Table 1. Comparison to Rate Constants(k) in the For-
mation of di(2-hydroxyethyl) 2,6-naphthalate/di(4-
hydroxybutyl) 2,6-naphthalate co-oligoesters

Feed composition Rate constant

Type (mol %) (kX103
EG BD mol?min.™)
BHEN 100 0 8.031
EB(1) 95 5 7.773
EB(2) 90 10 5.351
EB@3) 80 20 4.035
EB@4) 60 40 3.210
EB(5) 40 60 2.317
EB(6) 20 80 1.780
BHBN 0 100 1421
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Fig. 2. 'H-NMR spectra of poly(ethylene-co-butylene
2,6-naphthalate) copolyesters.
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Table 2. Relationship between Feed Composition and
'"H-NMR Composition for PEBN Copolyesters

NMR composition

Feed composition

Polymer (mol %) (mol %)

EG BD EG BD
PEN 100 0 100 0
EB1 95 5 9.9 5.1
EB2 90 10 90.0 10.0
EB3 80 20 79.0 21.0
EB4 60 40 63.1 36.9
EB5 40 60 39.2 60.8
EB6 20 80 20.0 80.0
PBN 0 100 0 100

Table 3. Thermal Properties for PEBN Copolyesters

BD unit Thermal properties(C)
Sample ——
(mol %) Tg Tec Tm I'd
PEN 0.0 124 208 270 431.1
EB1 51 118 197 263 428.6
EB2 10.0 112 188 254 425.2
EB3 210 102 173 238 4224
EB4 36.9 92 156 210 402.7
EBbS 60.8 - 86 187 394.6
EB6 80.0 — — 208 395.9
PBN 100.0 - - 228 390.7
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Fig. 3. Effect of 1,4-butanediol content on the glass
transition(Tg) and the crystallization(Tcc) tempera-
ture of PEBN copolyesters.
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Fig. 4. Effect of 1,4-butanediol content on the(Tcc-
Tg) value of PEBN copolyesters.

300

250}

Tm('C)

200

40 60
Mole % butylene unit

150 ’ ’
0 20 80 100

Fig. 5. Effect of 1,4-butanediol content on the melting
temperature(Tm) of PEBN copolyesters.
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Fig. 6. Plot of 1/Tm vs. -InX for PEBN copolyesters.
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Fig. 7. Effect of 1,4-butanediol content on the decom-

position temperature(Td) of PEBN copolyesters.
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Fig. 8. Effect of 14-butanediol content on the
(Td-Tm) value of PEBN copolyesters.
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Fig. 9. Weight residue of PEBN copolyesters by iso-
thermal degradation at 310 in air atmosphere.

Table 4. Weight Residues for PEBN Copolyesters in
Air and under Nitrogen

BD unit  Weight residue(310C, 2hrs)

Sample — - ;
(mol%) Air(wt%)  Nitrogen(wt%)
PEN 0.0 63.0 99.8
EB1 51 52.5 99.7
EB2 10.0 61.8 99.7
EB3 21.0 60.1 99.6
EB4 36.9 56.0 99.6
EB5 60.8 53.5 99.6
EB6 80.0 50.0 99.5
PBN 100.0 47.1 99.4
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Table 5. Intrinsic Viscosity(IV) and Density Measure-
ment for PEBN Copolyesters

Intrisic Density(g/cm®)
Sample viscosity, Theory
vavg Pamor Py
PEN 0.58 1.330 1.270 1.405
EB1 0.61 1.318 1.267 1.402
EB2 0.54 1.321 1.264 1.399
EB3 0.36 1.320 1.257 1.391
EB4 0.28 1.315 1.247 1.381
EB5 0.19 1.305 1.233 1.365
EB6 0.19 1.334 1.221 1.353
PBN 0.16 1.339 1.209 1.340
1.0f
0.8F
3
Zos
£
s
2oaf
(5]
0.2t
%% 2‘0 4}) sr 48; 100

Mole % butylene unit

Fig. 10. Effect of 1,4-butanediol content on the crysta-
llinity of PEBN copolyesters.
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Fig. 11. Gas chromatograms of decomposed PEBN
copolyesters.
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