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ABSTRACT: Thermal properties of biodegradable PEN/PCL blends were investigated. The
effects »f transesterification between PEN and PCL on the thermal properties and crystalliza-
tion of PEN/PCL blends were also studied. The blending of PCL without annealing does not
cause t 1e change of thermal properties except the cold crystallization temperature and rela-
tive crsstallinity. Annealing results in the depression of thermal properties due to the
transes erification reaction between two polymers which is related the composition ratio of
PCL in blends and annealing conditions. Increasing of the level of transesterification results
in the decreasing of crystallinity level and it may be related with the kinetics of
transes erification.

Keyworc s: poly (ethylene 2,6-naphthalate), poly( e-caprolactone), blends, transesterification,
thermal properties, relative crystallinity.
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Fig. 1. Proton NMR spectra of (a) PEN, (b) PCL,
(¢) PEN/PCL blends (80/20), and (d) annealed PEN/
PCL blend(80/20).

H] 80/20 PEN/PCL Z@l=9] NMRAZZ $]of|A]
9% PEN# PCLE §4 o7} % EXNFEE
2= 9t} Fig. 1(d)ollA] B vle}l o) dxjeld
AJv] 80/20 PEN/PCL 2#l=9] B% 7129 EG
CL @919 7[5t Dola 743 ol& 4

O e 2

Polymer(Korea) Vol. 20, No. 2, March 1996



Poly (ethylene 2,6-naphthalate)/Poly(e-caprolactone) 2# =9 & &

o}z o)ele 4.5~4.8 ppm Alololl FFH L E

2 CLeS A 7]Q18t= Aj2& To] 227} H‘?aé}%
RoZ Hol 4 solxHlE memlgo] Yojts o
+ ot

&x o uE

PEN/PCL gi=2] HUXMEM. Fig. 2= 270 Col
A 258833 PEN/PCL Eal=¢ DSC traces
olth. 24 wi vleh Po| By LEEAL
O 2 270 C9o] 88 By PCL 24&%
2 PENS| fE]Ho]259 2825t thh 7has)
L Fig. 1(c)oll1 B nisl Zo] B4
Aoz A2H 4 -Tol~Hl2 mero] Aojiix] o
oA dHE Yo ALV 3A X s
ow PEN$Q] (old crystallization &F& 10~
20 wt% 2] PCL 2 7lol oJate] Zasw Hrlshs
PCLQ %48 ©] F7MA1919 cold crystallization &
E7h 0l 3715 & @ 4 ek Fig 3(a)elA] PCL
o) @are] Waje| me PEN/PCL Bal=o) 945
4ol Wl o] EAsech. PCLe] H7lol we
cold crystalliza ion 259 A3}= PCLe H7}7}
PENe] ZA3lel JFE mRS kgt & 10%
= PCLE7|& PENS A4 AP L 9
BoagE AAEX EPH PENZEAe] DSC
scanning®] £ WAYA| &5 PENEHD} @2 210
A —*B?‘ll 23 1S ougtt. &R H7h PCLY

&} Z7MA14 & cold crystallization &% 7} t}
N
LN
2 e
B \—/\f_ PEN
T 90/10
5]
3 H/— 80/20
© ‘
1 Y 70/30
W —~——PCL
T T T T T T T T
0. 50.  100.  150.  200. 250, 300. T

Temperature( C)

Fig. 2. DSC theri 1ograms of PEN/PCL blends.

2|y A209 A2& 19963 3¢

il
oX

o

e

@ AT

A Z7HgoR ol QRF o4 PCLE| Hrhs
PENS| 23818 siae ¢ 5 Ut} o= PCLe)

280
260 [
240

220 ¢
i \,_*Q,_,./I—""_’_4
180 |-
160 F
140
120 ——0— o o 4
100 +
80 |
60 | A A A
40
20}
0] 1 1 A 1
0.0 0.1 0.2 0.3 0.4 0.5
Weight fraction of PCL
(a)

3
¢
b

Temperature(°’C)

280
260 -
240 F
220
200 |
180 +
160 ¢
140 \_
120 | d - —
100 F
o
60 t+ N A
40 F
20 +
O 1 i
0.0 0.1 0.2 0.3
Weight fraction of PCL

Temperature( C)

(b)

Fig. 3. Thermal properties of PEN/PCL and PET/
PCL blends : (a) PEN/PCL blends : ( ®) glass transi-
tion temperature of PEN; ( @) cold crystallization tem-
perature of PEN;(a) melting temperature of PCL;
(&) melting temperature of PEN. (b) PET/PCL
blends . (®) glass transition temperature of PET,;
(®) cold crystallization temperature of PET;(a)
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