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Table 1  Inherent viscosity of IPA/TPA/EG copolyesters and
NPA/TPA/EG copolyesters *

IPA vnit Inherent INPA unit Inherent
Copolyester in feed  viscosity Copolyester in feed viscosity
(mol%) (dL/g) (mol% ) (dL/g)

TI1 2 0.75 TN-6 2 0.85
TI-2 5 0.91 TN-7 5 0.80
TI-3 10 0.78 TN-8 10 0.78
Ti-4 15 0.86 TN-9 13 0.82
Ti-S 20 0.86 TN-10 20 0.77

* Prepared by transesterification of polymers
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Table 2  Inherent viscosity of NPA/TPA/EG copolyesters*
NPA unit in feed Inherent viscosi
Copolyester (ol %) (dL/g) v

TN-1 2 0.94
TN-2 3 0.91
TN-3 10 0.89
TN-4 15 0.68
TN-5 20 0.66

" Prepared by transesterification of monomers
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Fig. 1 '"H-NMR spectrum of copolyester TN-5
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B = Payer + Pren (3)
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Table 3 Sequence distribution of TN-3, TN-5 and TN-10

Sample fanen  faer  fer Lar L. B m

TN-3 0.022 0.187 0.791 9.44 1.24 0.915 1.0

TN-5 0.044 0.323 0.633 4.92 1.27 0.988 1.0

TN-10 0.058 0.314 0.628 5.0 1.37 0.981 1.0
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Fig. 2 Sequence distribution of TN-3 and TN-5
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Fig. 3 Dependence of T, and T. on IPA/NPA content
Solid symbol: T,; Open symbol: Tn; Square: T series;
Cirele; TN1-4; Triangle : TN6-9
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Fig. 4 Dependence of AH,, on NPA,IPA content
Square: T1 series; Circle: TN1-4; Triangle: TN6-9

Table 4 The crystallinities of copolyesters

IPA/TPA/EG NPA/TPA/EG NPA/TPA/EG
copolyester **

Composition

(mol% ) copolyester copolyester”

2z 0.214 0.197 0.222
5 0.201 0.186 0.183
10 ¢.149 0.129 0.123

15 0.128 0.005 0.014

* Prepared by transesterification of monomers;

** Prepared by transesterification of polymers

HT - HE TNS e RER, X8
S ZE 140T FiB k4L ¥E 2h, 833 WAXD 5K &8
KEPFN PET #ATH. B S A PET 5 TNS M
WAXD B . i B 0T i #E 26 =23°,26" L Bk Hh
BT . 20=23",26" 3 B X B FPETH &

TN-5
515 20 25 30 35 40
28(")

Fig. 5 WAXD patterns for PET and the annealed

copolyester TN-5
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Fig. 6 Isothertmal crystallization of copolyesters L ARRERAEXERERALY £, ,.
a) NPA/TPA/EG; b} IPA/TPA/EG
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PREPARATION AND CHARACTERIZATION OF AMORPHOUS
POLY(ETHYLENE TEREPHTHALATE)

SU Chenyu, ZHANG Guangli, ZHANG Hongzhi
( Department of Polymer Science and Engineering , Peking University , Beijing  100871)

Abstract  Copolyesters based upon ethylene glycol ( EG), terephthalic acid { TPA) and 2, 6-
naphthalenedicarboxylic acid{ NPA) or isophthalic acid (IPA) of different composition were synthesized by
transesterification polycondensation of monomers or polymers. With the involvement of IPA or NPA
moieties in the chains, the copolyesters became less crystallizable or amorphous,and the isothermal crystal
growth rate decreased rapidly. The H'-NMR studies of the copolyesters NPA/TPA/EG showed that the
samples prepared by different method exhibited a similar random sequence distribution. DSC measurements
indicated that the copolyesters NPA/TPA/EG or IPA/TPA/EG are amorphous if the contents of moieties
NPA of IPA are higher or equal to 20 mol% . The WAXD of the copolyester sample containing 20 mol %
NPA moieties, after an anneal at 140TC for 2 hours, exhibited some weak diffraction peak, which is
attributed to the crystals of PET moiety in the copolyester. Due to the introduction of IPA or NPA
moieties, the melting temperatures and the cooling crystallization temperatures of the copolyesters were
changed.

Key words Amorphous poly(ethylene terephthalate), Copolyester, Isophthalic acid, 2, 6-
Naphthalenedicarboxylic acid, Sequence distribution



