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Fig. 1 (a) DTMA curves for the matrix polymers and their blend samples and (b) shear viscosities for the matrix polymers

The inset graph is SEM photographs for the blend sample with the scale bar of 10 pm
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Fig. 2 Chemical structures of the transesterification products between PTT and PBT

Table 1 The components and their abbreviations in the exchange reactions between PTT and PBT

Abbreviations E

T B

Components

—CH,CH,CHy—  —CH,CH,CH,CH,—

e NIEM T SRR A 450 (ank 1 Fros) , W R
A 2 W =4 i TET TEB A1 BTB S5 20 i (1] 2) .
s F iR 2 A B FRAE TR 38 46 S I 1) A B8 1k

3 45y T 4l PTT 1 PBT 41 4% (15" C-NMR
T, A A 0 B B i U i 1 b g5 A X L
S fr AR . Newmark " (W 52 26 W], 3 3 00 5 26 35
P Al ST ) Ak 2= 6 B8 AT X e SR TR R 2R i AL
TR, DT S5z W 7 s il VR 2ok 7 o 2 4 ) 2 75
AT RS H SOR . SR PTT/PBT 3R 4 1) % 75 ik
Bt igrh (& 4) IF o Btk 220 % B0, R 3R
1) 5 75 Btk 1) 1 2 57 % 3 Bl P BT 08 06 P 7 8 XoF 1 T
R AR 2 3 il 1)+ 0 67 ' 3K R R A A S Al TR

iR PTT F1 PBT [8) JL-F- A & A TR 28 46 [
A SR Sy WAL oy Bl i ) B R Y. — A &
B D R AE T Tl ) SR R R b T EAT T
ity AT ARG 17 ity 35 190 52 02 3 1, T 4 Tl M T 1) L
JEE N B U] A A5 AR I 2 R RS R L v AR R A8 48 Ji
o7 T 75 1 % AL g

2R ) (A AR 3R ) 1 51 A 2 B A1 TR 58 6 J
IS 3% AL RE B AT 2 A R AR S g T AR
AR R TR R R TR A S e Ak ) R 2R iR R
(9" C-NMR % & 0] LA A Rk iR T i 4 36
TR FE P AN FE AR W A AR [ =5 12 4% 5y, 17 EL 0] B
T2 AXFRRAGHT . X 2 AN AR 3R B Bk R BT AE
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Fig. 3 3 C-NMR spectra of (a) neat PTT and (b) neat PBT samples
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Fig. 4 "“C-NMR spectrum of the PTT/PBT blend sample without Ti( OBu),
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Fig. 5 " C-NMR spectrum for the PTT/PBT blend samples with and without Ti( OBu),

Table 2 ' C-NMR chemical shifts assigned to the quaternary aromatic carbons of the transreacted PTT/PBT blends

Chemical shift (§) Environments
i i
134.837 cwmoe CH,CH,CH,CHy— c@c O—CH,CH,CH, s
i i
134.756 MMMMCH2CH2CH2CH2—O—C@C—O—CHZCHZCHZCHZ Jo—
i i
134.615 MwwwmCHZCHZCHQ—O—C@C—O—CHZCHZCHQ pen—

0
| [
134,533 awmwe CH,CH,CH5;—0—C C—O—CH,CH,CH,CH, wwwwwiw

135.00 134.50 134.00
o

Fig. 6 '>C-NMR specira for (a) the transreacted blend sample and Fig. 7 TEM images for the ternary composite sample

for (b ~ e) the ternary composite samples containing CNTs various containing 2 phr CNTs with the scale of 1 pum

loadings: (b) 1 phr,(c¢) 2 phr,(d) 3 phr and (e) 5 phr The inset graph is the magnification image of the indicated
part with the scale bar of 100 nm.
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LR AL L BRR 43 7B, T 43 16 A 53 — R
AR TS B 1 ()R A A
75 (2) Hh T 2R TR 5L B AT WEHL 52800, TR ik Tl R

CNTs #0% — Fh i 5 Wi i, 9 PTT &5 PBT Z [a] 1)
i S fh S IO 38 36 355 A s I A5, BT AR AR 1 3% %
fR R Az TE Ve A WO — i AL B T 52 48 S 7 4 2 Y
5t CNTs 55 A (1] (0 K EL A I8 ARG figp 2 o o 22
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Fig. 8 photograph of vials containing solutions after 2 weeks
L is the solution of ternary sample with 5 phr CNTs,and R is
the solution of binary blend sample with addition of 5 phr
CNTs.
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WEALIRY) ;B =2 B AL R Y, B — A4
o TEB J7 8. MR 4% Lk Jy ik 31 5045 31 i R 4t
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XF B, 2B Wb PTT 850 90 K B L, i
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Table 3 Dyad fractions in poly ( trimethylene/butylene tereph-

thalate) copolymers determined by '* C-NMR

Dyad CNT contents ( phr)
fractions 0 1 2 3 5
Srer 0.367 0.317 0.304 0.316 0.349
Jres 0.296 0.464 0.422 0.399 0.363
Jren 0.337 0.242 0.274 0.284 0.288
Ly 3.480 2.366  2.441 2.584 2.323
Ly 3.277  2.043  2.298 2.424 2.587
B 0.592 0.892 0.845 0.800 0.729
Y (%) 29.6 46. 4 42.2 39.9 36.3
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EFFECT OF CARBON NANOTUBES ON TRANSESTERIFICATION
IN MISCIBLE POLYESTER BLENDS

WU Defeng'*, SUN Yurong'?, ZHOU Weidong’, ZHANG Ming””’

(" School of Chemistry & Chemical Engineering, Yangzhou University, Yangzhou 225002)
(* Jiangsu Provincial Key Laboratory of Environmental Engineering & Environmental Material, Yangzhou 225002)

(* Testing Center of Yangzhou University, Yangzhou 225002)

Abstract  Poly ( trimethylene terephthalate) ( PTT)/poly ( butylene terephthalate) (PBT) blend and its
ternary systems reinforced by carbon nanotubes ( CNTs) were prepared by melt-mixing. The effect of CNTs on
the transesterification between PTT and PBT was then studied through nuclear magnetic resonance spectroscopy
(NMR ). The possible mechanisms were then discussed preliminarily according to the observations by
transmission electron microscopy ( TEM ) scanning electron microscopy ( TEM ) and sedimentation
experiments, as well as the results from other measurements such as rheology and dynamical thermal
mechanical analysis (DTMA). The as-obtained PTT/PBT is a typical thermodynamical miscible blend system
and,small amounts of tetrabutyl orthotitanate (Ti(OBu),) can promote ester inter-change reactions between
PTT and PBT components effectively. The addition of CNTs during melt mixing can further facilitate
transesterification in the systems, resulting in evident decrease of the number-average length (L, and L,) of
PTT-PBT copolymers and increase of the degree of randomness ( B) of systems. This indicates that the CNTs
can catalyze or even participate in the ester inter-chain reactions in the ternary systems. Such an effect,
however,shows high dependence on the CNT loadings. With increasing CNTs loadings, the transesterification
degree (Y) of ternary systems reduces gradually.

Keywords Poly ( trimethylene terephthalate ) , Poly ( butylene terephthalate ), Blends, Carbon nanotubes,

Transesterification



