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Fig. 2 TEM photographs for the samples of (a) PTT7T0EVA30CNT1

The parts indicated in (a) are amplified and shown in (b) and (c).
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Table 1 Surface tensions and interface tensions of the polymers and polymer composites
Samples OHZO(OC) OCHZIZ(OC) a-d(mN/m) o"(mN/m) o (mN/m) o,(mN/m)

PTT 66.2 37.2 38.4 15.1 53.5 —

EVA 84.5 43.5 35.9 7.3 43.3 —
PTT/CNT2 82.0 23.3 43.9 7.0 50.9 —
EVA/CNT2 87.8 44.2 35.7 6.0 41.7 —
PTT/EVA — — — — — 2.63

(PTT) /(EVA/CNT2) — — — — — 3.98

(EVA) /(PTT/CNT2) — — — — — 0.83
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Fig. 4 Plots of (a) dynamic storage modulus (G') and (b) loss modulus (G") versus frequency obtained from dynamic frequency sweep on

the PTT/EVA samples with various CNT loadings
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Fig. 5 (a) stress/strain curves and (b) tensile strength and elongation at break as a function of CNT loading for the ternary PTT/EVA/

CNTs samples
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SELECTIVE LOCALIZATION OF CARBON NANOTUBES IN IMMISCIBLE
BLENDS OF POLY(TRIMETHYLENE TEREPHTHALATE) AND
ETHYLENE-VINYL ACETATE COPOLYMERS

SUN Yurong' WU Defeng' ZHOU Weidong ZHANG Ming'
(' School of Chemistry & Chemical Engineering * Testing Center of Yangzhou University Yangzhou 225002)

Abstract Poly(trimethylene terephthalate) (PTT) was melt-blended with ethylene—vinyl acetate copolymers
(EVA) with the aim of enhancing toughness and plasticity of PTT. However these two polymers were found to
be thermodynamically immiscible and the formed blends showed deteriorated mechanical properties. The multi—
walled carbon nanotubes (CNT) were thereby used to improve the phase morphology and adhesion of the PTT/
EVA blend. The phase structures and rheology as well as mechanical properties were investigated by using
scanning electron microscope (SEM) transmission electron microscope (TEM) contact angle measuring
device and rotational rheometer respectively. A special selective localization of CNT could be observed on the
ternary PTT/EVA/CNT composites. The CNT are selectively dispersed in the matrix PTT phase and the
interface between two phases. This is due to the lower viscosity of PTT and its better affinity to CNT than those
of the EVA. Thus the CNT is more readily to be embedded by the PTT but not EVA during melt processing
and finally to be dispersed in the PTT phase and the interface. As a result of such selective localization the
size of EVA phase domains is reduced and the phase adhesion of the ternary composites is improved
remarkably in contrast to those of the binary PTT/EVA blend. Therefore the modulus and the plasticity of
composites were enhanced. The CNT are believed to act as the compatibilizer and the plasticizer in the
immiscible PTT/EVA blend.

Keywords Poly(irimethylene terephthalate) Ethylene—vinyl acetate copolymers Carbon nanotubes Phase

morphology Dispersion Performance



