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Fig. 1 Volume resistivity p versus MWNTs content ¢ of MWNTSs/
HDPE compaosites
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Fig. 2 Complex viscosity 7" versus frequency w of MWNTs/HDPE

composites with different MWNTs content @
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Fig. 3 G'and tand versus @ for MWNTs/HDPE composites with
different @ measured by frequence sweep method from low to high at
140°C
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Fig. 5 &’ and tand versus o for MWNTs/HDPE composites containing 5% MWNTs after different holding time at 140
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Fig. 6 Evolution of G, ¢” and 1end during the lime sweep for
MWNTs/HDPE composites containing different MWNTs at 140°C
O1%; O3%; A6%
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Fig. 7 SEM photograph of (a) pure MWNTs (b}6% MWNTs filled
HDPE composites
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ELECTRICAL AND DYNAMIC RHEOLOGICAL BEHAVIORS OF MULTIWALLED
- NANOTUBES-FILLED HIGH-DENSITY POLYETHYLENE COMPOSITES

LI Wenchun'?, SHEN Lie', SUN Jin', ZHENG Qiang'*, ZHANG Minggiu’
(" Department of Polymer Science and Engineering , Zhejiang University, Hangzhou 310027)
(* National Engineering Research Center for Compounding and Modification of Polymer Matericls, Guiyang 550025)
(* Maerials Science Instisute, Zhongshan University, Guangzhou 510275)

Abstract Studies on the dynamic rheological behaviors and electrical properties for multiwalled nanotubes filled
high-density polyethylene composites were carried cut . An obvious shear thinning phenomenon in 7" vs w was found
for composites of MWNTs content beyond 3% . A specific viscoelastic behavior, i. e. the so-called “second
plateau” , appeared at low frequency region in cases of ¢ > 3% . This phenomenon could be regarded as a rheological
threshold , and could be attributed to the formation of some kind network structure due to MWNTs aggregation and the
interaction between MWNTs and polym-er matrix. A minimum was found in the low w region for the tand ~ w
curves, which also was believed to be induced by the formation of network structure. Results of dynamic frequency
sweep after heat treatment of different time length and results of dynamic time sweep approved the previous
postulation . Ultimately, the rheological threshold coincided with the electrical percoloation threshold which was found
for the composites containing MWNTs of 2 wt% and 3 wt% .

Key words MWNTs, HDPE, Electrical properties, Rheological behavior, Percolation threshold



