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ABSTRACT: The effect of two ester interchange reactions, end-attack and direct inter-
change, on the polydispersity index and the degree of randomness in the copolymer of poly
(ethylene terephthalate) (PET)/poly(ethylene naphthalate) (PEN) was systematically investi-
gated using both computer simulation and experimental methods. It is revealed from the com-
puter simulation that the end-attack reaction leads the polydispersity index much rapidly to
the equilibrium value at about 2 while direct interchange reaction brings the degree of ran-
domness much effectively to the equilibrium value at about 1. It was experimentally con-
firmed from the ester interchange reaction in the pairs, ie. PET/PEN, B-PET/PEN, PET/
B-PEN, B-PET/B-PEN that end-attack reaction was much more dominant than the direct
interchange reaction.

Keywords: poly(ethylene terephihalate) (PET), poly(ethylene naphthalate) (PEN), computer

simulation, polydispersity index, degree of ramdomness, end-attack, direct inter-
change reaction.
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Table 1. Properties of PET and PEN
properties PET PEN

carboxyl end group (eq./10%g polymer) 30 25
hydroxyl end group (eq./10%g polymer) 110 74

M 14,300 20,200
P, 75 84
polydispersity index 228 204
intrinsic viscosity (dL/g)
(Ph/TCE 6/4(w/w)) 057 067

¢ Determined by end group analysis.
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Figure 1. DSC thermograms : (a) PET, (b) PEN, (c)
solution blend of PET/PEN, (d) after transesterifica-
tion of (c) at 280°C for 15min, and (e) after
transesterification of (c) at 280 C for 30 min.
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Figure 2. Variation of the polydispersity index with
the number of reaction per segment.
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Table 3. The Degree of Randomness after Tran-
sesterification Reaction at 275 C

degree of randomnees

15 min 30 min
PET/PEN 0.192 0.286
B-PET/PEN 0.127 0.223
PET/B-PEN 0.107 0.186
B-PET/B-PEN 0.089 0.142
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A zs1, Zzte] BA=g 275 CAlAM 15&, 30&
7t mgtee dAsgh vg ¥ 78 FEEAE
o) AYsteE Table 3o Jephich wheAz &
245= PET/PENe| 71% wzix B-PET/PEN,
PET/B-PEN, B-PET/B-PEN9| ¢o & wWaA
ehdt}. B-PET/PEN® PEN/B-PEN¢] ¢h3-&%
7b Zel7k v AL PETY I s=FA7ist
PEN# 9] ol Av|&7te} whgdo] PENS| @t 3]
=2A)719} PETH %9 olxslzzte] whgAdEn
LA Ee ou gt £3 PET/PEN 33 #A+= B-
PET/B-PEN #&@A st 2& Az of SFujel
AHB=E zred ol Wdo| A3 BAFHA o
orthe AFEE ZHeHE o wie] whgo] A dl2H)
2 mguenrt AHsEd o & 4%E v3E 9
olgith. HAFE 2AZRE 2 A5 HdAME

]

=

AFE A% F EEF A d2HE nuE
o gAAT e Base} dgsee 44 ofE
9l 29 12 ZHHLE AAY F Aen W
A5 (Nwdl me 2z #aw (Phst A=
(DR)9] x7] #3k8 (4Pl/4Nuw)i, (4DR/4Nu)i
o waFAd ¥ B¢ 535, 089 Fe EAR
Ny ol2bz 2] B4 283, 148 AU
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+ U ol2fF AM L BH] 5152 §§ n¥WS
A1 PET/PEN 338A& AFH Aznizadg=z
W Yzp7) 3 EFUA o B Bdxst A
Y=g 34T A5 A 5 AT e ¥
@717} PET/PEN 33¢A9] &§ n@igA 39
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