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Preparation and Characterization of PE-UHMW / Graphene Nanoplatelets Conductive Composites
Gu Jingkai, Ji Tiezheng, Zhang Jiaoqiang, Li Ping, Liu Huan, Chen Ting
(Department of Applied Chemistry, Northwestem Polytechnical University, Xi’ an 710129, China)

Abstract : Ultra-high molecular weight polyethylene (PE-UHMW) / graphene nanoplatelets (GNPs) conductive composites
with a segregated structure was fabricated using ethanol-assisted dispersion. A percolation threshold of 3.8% was achieved because
the conductive network was formed to realise electrical conductivity. The positive temperature coefficient (PTC) and negative
temperature coefficient (NTC) effects of PE-UHMW / GNPs conductive composites was investigated. The results show that PTC
behavior enhance with increasing GNPs content but this is not always the case. The maximum PTC effect is observed in PE-UHMW
/ GNPs conductive composites (GNPs is 3.8%) with relatively low room temperature resistivity and relatively high PTC intensity.
The structure characteristic of PE-UHMW / GNPs conductive composites examined by field emission scanning electron microscopy

reveal that the slight interaction between GNPs and PE-UHMW matrix may be changed by thermal cycles, and this can explain why

thermal cycles could increase PTC and NTC intensity.
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