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Abstract: The physical properties of poly (ethylene 2,6—naphthalate) (PEN) copolymers were studied.
PEN copolymers were synthesized successfully from the mixtures of ethylene glycol(EG), 1,3—pro—
panediol (PD) and 1,4—butanediol (BD) with 2,6—dimethyl naphthalene dicarboxylate. The results
indicated that PEN copolymers showed an amorphous state when the content of BD(PD) in applied
EG/BDEG/PD) mixtures was less than 40% during the polycondensation. As a result, the lowering of
thermal properties, orientation, and mechanical properties was found, however, the dimensional stability
was improved. This is a promising result to apply the synthesized PEN copolymers as flexibles substrates.

Keywords: poly (ethylene naphthalate)/poly (propylene naphthalate) copolymer, poly (ethylene naphthalate)/
poly (butylene naphthalate) copolymer, flexible substrate, coefficient of thermal expansion.
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Figure 1. Chemical structures of (a) PEN/PPN; (b) PEN/PBN
copolymers.
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Figure 2. 'H NMR spectra of synthesized (a) PEN/PPN'®; (b)
PEN/PBN copolymers. Ratio of EG/PD(EG/BD) is 0.4.
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Figure 3. DSC thermograms of (a) PEN/PPN; (b) PEN/PBN
copolymers.
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Figure 4. Glass transition temperatures of PEN/PPN*® and PEN/
PBN copolymers as a function of co—monomer ratio.

8.0, 8.9 ppm?] =9} odd Hel 7|18l veh= 49, 2.3
ppm?] HAE 2ARIF <= 9low PEN/PEN 353 45, Fdal
o] Hell 3i9=h= 4.6 ppm} 2.1 ppm FFE ER1E 5 910 PEN/
PPN 33012l 74 T2l Hell 7]91%1= 4.7 ppm# 2.5 ppm
=7} ER1E= 2107 Kol FFHAPE 2 35982 & = Qo

Z2|M, #3537 A2F, 20114

ol

oft
s
i
M
L
}-()l!
o

5000
| Propane Diol
@ Butane Diol
4000+
©
o
=3
S 3000t
=]
©
o]
=
20001
1000 . L . .
0.0 0.2 0.4 0.6 0.8 1.0
Diol/EG Ratio
(a)
160
® Propane Diol
# Butane Diol
140}
©
o
=3
£ 120t
<))
c
g
®
o 100
©
5
'_
80
60 L . L L .
0.0 0.2 04 0.6 0.8 1.0
Diol/EG Ratio
(b)
500
B Propane Diol _
# Butane Diol
4001
g
x
©
2 300}
8
‘a -
c
ke
w® 200f
o
5
W A
100+
0 h s :
0.0 0.2 04 0.6 0.8 1.0
Diol/EG Ratio
(©)

Figure 5. Mechanical properties of PEN/PPN and PEN/PBN
copolymers: (a) modulus; (b) tensile strength; (¢) elongation at
break.
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Figure 6. Orientation behavior of synthesized PEN/PPN'® and
PEN/PBN copolymers. EG/PD and EG/BD ratios are 0.2 and 0.4.
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Figure 7. Dimensional change behavior of synthesized (a) PEN/
PPN'%; (b) PEN/PBN copolymers.
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Figure 8. Dimensional stability synthesized PEN/PPN*® and
PEN/PBN copolymers: {a) onset expansion temperature; (b)
thermal expansion coefficient.
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