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Fig. 1

SEM micrographs of the CB/PP composites prepared by melt mixing method

The volume fraction content of CBis 2 vol% a 7 vol% b and 10 vol% ¢ respectively.
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Fig. 2 Morphological features of the CB/PP nanocomposite by mild blending method
The volume fraction content of CB is 0.7 vol% a 2.5 vol% b and 3.5 vol% ¢

respectively.
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Fig. 5 The electrical conductivity as a function of excess

concentration p — p, for electrically conductive in CB/PP

nanocomposite prepared by mild blending method
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Fig. 6 Schematic figure depicting the formation of P-D,
conductive network based on tunneling conduction
theory Fig. 7 Average volume conductance G and percolation resistivity-
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PROPERTIES OF CARBON BLACK/POLYPROPYLENE NANOCOMPOSITES
WITH LOW PERCOLATION THRESHOLD PREPARED BY
MILD BLENDING METHOD

LI Wei LIU Zhengying FENG Jianmin YANG Mingbo
College of Polymer Science and Engineering  State Key Laboratory of Polymer Materials Engineering  Sichuan University ~ Chengdu 610065

Abstract Carbon black CB -filled polypropylene PP nanocomposites were prepared by using a mild blending
method in the present study.In this compounding process the CB particles were first dispersed at the nanoscale in
aqueous suspension by ultrasonic irradiation. Subsequently the CB suspension was blended with melting PP using a
twin-screw extruder with low shear stress screw configuration followed by removing the vapor from the vent by
vacuum and the CB particles were located in the PP matrix almost as they were in suspension. The SEM results
showed that the CB particles were dispersed at nanometer level in the nanocomposites and distributed homogeneously
in PP matrix. The common CB/PP composites had a percolation threshold of about 7.66 vol% whereas the CB/PP
nanocomposites prepared by mild blending method exhibited a very low percolation threshold i.e. 2.49 vol% . The
percolation critical resistivity-exponent ¢ of this nanocomposite was estimated i.e. ca.5.4 which indicated that
the system did not obey the prediction of the universal percolation theory. These results were likely attributed to the
homogeneous distribution of CB particles most of which did not contact closely with each other. A conductive model
based on the tunneling conduction theory was established to simulate and explain these phenomena. The simulation
result showed that the relationship between average volume conductivity of the CB/PP nanocomposite and variable

p — p. deviated from linearity with the maximum simulated ¢ value as 6.3. Furthermore it also shared the similar
trend with experiment results indicating that the electrical propertyies of CB/PP nanocomposites prepared by mild
blending method were controlled by the percolation tunneling mechanism.
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