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Fig. 1 The resistivity versus volume fraction of CB () for
composites. The solid line through the data points were

generated using the GEM equation
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Table 1 Resulting values by fitting the experimental percolation data
of the composites which were irradisted by different doses to the GEM

equation

Irradiation é
dose

Q 0.082 2.9055 0.040 0.553
BOKGy 0.082 2.125 0.039 0.568
150KGy 0.089 3.768 0.024 0.758

t Ly L p1{flem) ph(l(]”ncm)

0.227 0.554

0.212 0.622

0.002 1.267

400KGy 0.095 4.783 0.018 0.809 0.0004 2,982
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Fig. 2 Schematic descriptions of composites made of {a} “no-structure” black, (b) “ intermediate-

structure” black and “high-structure”black
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Table 2 Resulting values by fitting the expennimental percolation data

of the composites at different ambient ambient temperature 1o the

GEM equation

T ¢, t L, Ly p1{flrem) gy ( 10Y(} cm)

20C 0.082 2.055 0.040 0.553 0.227 0.594

90T 0.077 2.098 0.037 0.560 11.51 0.693

110T ©.077 2.123 0.036 0.565 33.73 6.701

125°C 0.079 3.208 0.025 0.713 5847 1.367

133C 0.080 5.767 0.016 0.819 19400 4.323
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Fig. 3 Position of the ambient temperatures on resistivity-

temperature curve
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THE MORPHOLOGY OF PE/CB CONDUCTIVE COMPOSITES

SHEN Lie
( Department of Polymer Science and Engineering , Zhejiang University , Hangzhou  310027)
Y1 Xiaosu
( National Key Laboratory of Advanced Composites , Beijing  100095)

Abstract The resistivity of the conductive composite varies as a function of the volume fraction of the
conductive material. Considerable experimental and theoretical work has been done to examine how the
volume fractions and the morphology of the components affect the electrical behavior of the composite
materials. The generalized effective medium{ GEM) equation gives the complete information on how the
volume fraction of components may affect the medium conductivity by taking into an account the intrinsic
conductivities and geometries of both components and also their arrangement and orientation in the applied
electric fields. In this paper the electrical percolation phenomenon in CB/HDPE composite influenced by
crosslinking under different irradiation doses and different ambient temperatures has been investigated. The
experimental data regarding the dependence of conductivity on the volume fraction of CB were fitted into
the GEM equation. The parameters in the GEM equation, corresponding to the dispersion characters of CB
in HDPE matrix, were determined through the computer fitting. The CB particles aggregated constructing a
three-dimensional conducting network along the electrical current direction. The polymer matrix, however,is
statistically vertical to electrical current direction, hindering conductive particles from contacting each
other. The higher the irradiation dose or the ambient temperature, the more serious the hindrance. The
electrical conductivity of HDPE composites filled with high-siructure CB particles is dominated by
percolation mechanism based on a particle-touching model, while crosslinking or ambient temperature
increasing causes a larger gap between the conductive particles and makes the conductivity more affectd by
tunneling mechanism.
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