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SEM images for iPP/HDPE/CB composites with different contents of HDPE/CB phase, 40 wt% (a), 50 wt% (b) and
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(a) Resistivity (p) of iPP/HDPE/CB composites with different contents of HDPE/CB phase (¢) (The solid triangles (G’ ) are

used to indicate the time to obtain every point of the frequency sweep) ; (b) The change of resistivity during the frequency sweep
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Fig. 3 Rheological properties of neat HDPE and the :PP/HDPE/CB composites with different contents of HDPE/CB phase
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Fig. 4 G’ versus content (¢) of HDPE/CB phase showing
the percolation of the HDPE/CB phase in the iPP/HDPE/
CB composites

The frequency is set to be 0.05 rad/s, 0.5 rad/s and 5
rad/s.
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CONDUCTIVE AND RHEOLOGICAL BEHAVIORS OF
iPP/7HDPE/CB TERNARY COMPOSITES

Zheng-ying Liu, Shao-di Zheng, Shi-lin Huang, Jian-min Feng, Ming-bo Yang

( College of Polymer Science and Engineering, Sichuan University, State Key Laboratory of Polymer Materials Engineering, Chengdu 610065 )

Abstract The electrical and rheological percolations in the iPP/HDPE/CB ternary composites are reported.
The CB particles are selectively located in the HDPE phase. The HDPE/CB phase is conductive with 20 wt%
CB. When the contents of HDPE/CB phase in the matrix of iPP increases, the conductive and rheological
networks of the {PP/HDPE/CB ternary composites can be found. The results show that the electrical
percolation appears when the HDPE/CB content reaches 20 wt% ,and the percolation content of the HDPE/CB
phase in the PP matrix is 30 wi% obtained by dynamic rheology. The loss tangent does not show a peak in the
frequency sweep until the HDPE/CB phase becomes a continuous phase in the material. This finding indicates
that the role of loss tangent peak is not able to give enough information about the formation of the filler network
in the ternary system. This may be due to the fact that the relaxation of the phase covers the relaxation of the
filler network. We proposed a way to determine the existence of the filler network in the ternary composites.
First, determine whether the filler particles form a network in the filler-rich phase by a frequency sweep on this
component. Second , use the power-law relationship to determine whether the filler-rich phase forms a network
in the ternary composites.

Keywords Composite, Filler Network, Conductive, Dynamic Rheology, Relaxation



