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Fig. 1 Volume resistivity p at room temperature as a function of

VGCF volume fraction ¢ for VGCF/PS composites processed

under different mixed conditions

2.2 VGCFHIR~t54%
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Fig. 2 SEM micrographs of VGCF/PS composites (¢ = 4 vol% ) mixed at (a) 190°C-30 r/min-2.5 min, (b) 190°C-30 r/min-5 min,

(¢) 190°C -30 r/min-10 min and (d) 190°C -120 r/min-10 min

The dash-white circle are used as guide for the eye to show the agglomerates.
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Fig. 3 Histograms of VGCF length distribution in composites
(¢ = 4 vol% ) before and after being processed at different
mixing conditions

The inset image is a representative SEM micrograph of residual

VGCF after PS decomposed.
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Fig. 4 G’ (solid symbol) and G” (hollow symbol), IG" |, In” | and tand as a function of w at 200°C for VGCF/PS composites

processed at mixing condition of (a) 190°C -30 r/min-5 min and (b ) 190°C -120 r/min-10 min

The data of G' and G” are vertically shift by a factor of 10" ; The solid curves are calculated according to Eq. (1) and Eq. (2).
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Fig. 5 A, versus ¢ for VGCF filled PS processed at Fig. 6 G{ (solid symbol) and G (hollow symbol) versus
different mixing conditions ¢ for VGCF filled PS processed at different conditions
The straight lines are drawn according to Eq. (3). The straight lines are drawn according to Eq. (4).
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Fig. 7 Volume electrical conductivity (1/p), G{, and G for VGCF filled PS

(@ = 4 vol% ) processed at different mixing conditions
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EFFECT OF MIXING CONDITION ON ELECTRICAL PERCOLATION
AND DYNAMIC RHEOLOGICAL BEHAVIOR FOR VAPOR
GROWN CARBON FIBER FILLED POLYSTYRENE COMPOSITES

ZHAO Li"?, YANG Hongmei’, SONG Yihu’, Hu Guo-hua’, ZHENG Qiang'’
(" Department of Polymer Science and Engineering , Zhejiang University, Hangzhou 310027)

(*Key Laboratory of Macromolecular Synthesis and Functionalization, Ministry of Education, Hangzhou 310027)
(* Laboratory of Chemical Engineering Sciences, Nancy Universite, CNRS-ENSIC-INPL,
1 rue Grandville, BP 20451, 54001 Nancy Cedex, France)

Abstract Electrical percolation and dynamic rheological behavior of vapor grown carbon fiber ( VGCF) filled

polystyrene (PS) prepared at different processing conditions have been studied. Low-shear mixing condition

facilitated formation of filler network ,and as a result,resulted in composites with low percolation threshold and

low volume resistivity above threshold. On the other hand,the description of the rheological behaviors of VGCF

filled PS was achieved by fitting using the two phase model proposed by the authors. The results revealed that,

at low rotation rate and short time mixing conditions (30 r/min,5 min) ,the composites can be characterized

by high values of A, as well as characteristic moduli ( G|, and G},) of the filler phase. Moreover, the processing-

microstructure-properties relationship of VGCF filled PS was established. Increasing rotation speed from

30 r/min to 120 r/min and mixing time from 5 min to 10 min led to better VGCF dispersion, poorer electrical

conductivities and lower characteristic moduli for composites with filler content above percolation threshold. It

is suggested that the two phase model proposed by authors is a good probe of the state of the filler

microstructure.

Keywords  Vapor grown carbon fiber, Polystyrene, Dynamic rheological behavior, Mixing conditions,

Electrical percolation



