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Polyelectrolyte Encapsulated on Carbon Nanotubes
Weixia Yang, Wei Zou, Zhongjie Du, Hangquan Li, Gh#hand

Key Laboratory of Carbon Fibre and Functional Paysn(Beijing University of Chemical Technology),
Ministry of Education; College of Materials Scieraned Engineering, Beijing University of Chemical
Technology, Beijing 100029, China

Abstract: Improved conductive polystyrene (PS)-based nangogite filled with
ultralow addition of multi-walled carbon nanotub@dWCNTs) were fabricated by
concentrated emulsion polymerization. First, thanfostructure was constructed to
compress MWCNTs into a thin polymer skeleton anchaece the electrical
conductivity of the nanocomposite. Second, a pelyeblyte poly (3,4-ethylene
dioxythiophene):poly(styrene sulfonate) (PEDOT:P®@} introduced onto MWCNTSs
to reduce the noncontact resistivity within theemiube junctions. The effect of porous
morphology, the loading phase and content of MWCNiF&l the synergetic effect of
MWCNTs and PEDOT:PSS on the electrical conductigitfhe nanocomposites were
investigated. It was found that the foam structafenanocomposite with a specific
location of conductive fillers can strongly redube percolation threshold. In addition,
the conductivities of the nanocomposites coulddygrolled by the porous structure. As
a result, the percolation threshold of 0.3 wt% PHERSS/MWCNTSs to PS matrix was
achieved, and the highest conductivity was obtaiinech the foam structure with the
thinnest pore wall and the appropriate ratio of BHIPSS/MWCNTS.
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1. Introduction

Conductive polymer composites consisting singldnsrid conductive fillers
in a polymer matri®' are interesting for a wide range of applicatiosisch as
antistatic materiald, sensofé®, electrocatalyst¥, electromagnetic interference

-7 electrostatic discharge protectfdnand electrostatic paintifiy

shielding
Two major concerns in this field are reduction loé¢ {percolation threshold and
achievement of high conductivity. Recently, thetBgbt has been shifting to the

introduction of conduction fillers including carbdaack, carbon nanotubes, and

graphene into porous polymEfg?. The existence of the pores in polymer
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