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Abstract : The effect of transesterification on the rheological property of poly(ethylene naphthalate)/poly(butylene tere-

phthalate) (PEN/PBT) blends has been investigated. The melt viscosity of PEN/PBT blends decreased with increasing PBT
content due to the relatively low melt viscosity of PBT as well as introducing transesterification between PEN and PBT
Further melt viscosity decrease was achieved by the thermal annealing which caused bath the chain scission and the
acceleration of transesterfication. Calcium stearate (CaST) was applied as a lubricant in order to lower the melt viscosity of
PEN and it was found that CaST was acting as the catalyst of transesterification as well. In general, reactive melt blending of
PEN and PBT by transesterification resulted in the decrease of molecular weight of PEN and PBT, as a result, the loss of
mechanical properties in PEN/PET blend was inevitable.
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Figure 1. Rheological properties of PEN/PBT blends at 270 C. (a)
without annealing and (b) with annealing for 30 min.
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Figure 2. DSC thermograms of PEN/PBT blends. (a) without
annealing and (b) with annealing at 270 C for 30 min.
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Figure 3. NMR spectra of PEN/PBT blends. (a) without annealing
and (b) with annealing at 270 C for 30 min.
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Figure 4. Intrinsic viscosity of PEN/PBT blends without CaST and
with CaST (3 wt%).

Yelith 8718 e PEN3} PBT Hlo| 1ve| &4 A3
1.249} 0852 747 Hols Wk TdoA RE Hiel o] By
o e} e =72l 280 TollA 1087 o4 &87183h= %
099 0.7HAEZ V7| &S & Ut} olE &= Ve
PBTY] o] Z71gel wiet v/l Z4adts & 4 Ik @48 &
o] IVE PENo©|| BI3}lo] PBTO] 7+4e] Zo] & %} ¢ Qom o
2}4 PBT2 govwa] PEN©| H]ﬁkﬂ E} el

o ol $8HESl B Ak Aek ol i
< PBTY &8X=
PEN# PBT«] AT 2HZE W
exol gk Fol ByHOoZ dojgel sls

[
>i
O
HU
:?LL
X
o
4
;9‘
o

%—2 d12] A7Ioll 2Ist PENS| 8T =H. 1EAe HAEE
Amile T shie] WyozA $849 H84E & F Utk
Al A UR £8A9} R S8AE Yo F 5 9oy
Aol A PENS 1§ B4 ¢S HAFsr] sl 7
71719 FAF 18 A9 attractionS HAIAZ F YE CaSTS
3 wt% 75kl PEN, PBT 12|31 PEN/PBT £3=9] §83=
W3S 815l Figure 5@)°l JERISIE TolA B nle} &
o] ARl H=zo| ZAav} o]RRS & F o 53| o]
1459] H3h= PENEUH= PBTOA © @A3HA Yol 50/50
£ A9Jsta PBTY] M=r) 7P ol & & &= ok =3
4 739 CaST H7V8l7) Az} mimaba 75/259)F 25/75 B4

of ulsle] 50/50 ERE=o] HErt FAF Zage & $ ok
Figure 5(b)°lA] B Hle} o] CaST/} H7/1e Bals: @xjgd
oate] 71 HEe Ayl doju H=7} 10° poise”7bA] Bl A
290 C2] PETY] $-834= HH2® ml$ fAIA 8359 &4
oA PETS} A1 784S 71 = I Ao2 o=Ht) ol
| AF}ZRE CaSTe] A7t &9 893 % Has CaSTe| &
22183 7 CaST &= J&S mAEs = g2 Ayt 9l
S & 5 Stk olE ERIsl] flste] CaSTF #7HE PEN, PBT
7183 PEN/PBT &31=9] DSC spectra®} n.m.r. spectras Figure

e Mo ng

mln: mlrz r

dolEy/Ee(FEd HEzZEHolE) £l &4 17 25

10*F PEN/PBT

[ ® 7525
m 50/50
A 2575

'\.\\: 0/100

10°r '\@s}\

1021

Viscosity(poise)

L M| L
10 10° 10°
Shear rate(sec’)

(@

10°F PEN/PBT

L ® 75/25
m 5050
A 25/75

Viscosity(poise)

10’

L | L
10' 10° 10°
Shear rate(sec’)

(b)

Figure 5. Rheolgical properties of PEN/PBT blends with CaST (3
wt%) at 270 C. (a) without annealing and (b) with annealing for 30 min.
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Figure 6. DSC thermograms of PEN/PBT blends with CaST (3 wt%).
(a) without annealing and (b) with annealing at 270 C for 30 min.
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Figure 7. NMR spectra of PEN/PBT blends with CaST (3 wt%). (a)
without annealing and (b) with annealing at 270 C for 30 min.
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Figure 8. Mechanical properties of PEN/PBT blends. (a) Young’s
modulus, (b) tensile strength, and (c) elongation at break.
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