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Effect of Laminated CPS—HI /PS—HI Multilayered Composites’Structure on Its Energy Density
Dai Kuntian, An Ying, Cheng Xiang, Li Changjin, Yang Weimin, Jiao Zhiwei
(College of Mechanic and Electronic Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract : High impact polystyrene / carbon nanotube (PS—HI / CNTs) composites with 3% carbon nanotube content were
prepared by traditional extrusion,2,8,32,128 layers’ CNTs+PS—HI / PS-HI(CPS-HI / PS-HI) multilayered composites with
alternating structure and 6% carbon nanotube content in CPS—HI layer were prepared by self-made micro-nano lamination co-
extrusion device. The influence of alternating structure on energy density was studied by comparing PS—-HI/CNTs and CPS-HI/
PS—HI composites. The results show that CPS—HI layer and PS—HI layer exhibite continuous alternately layered distribution with
uniformed micro-layer thickness, and the interface between CPS—HI layer and PS—HI layer is good. The dispersion degree of CNTs
is improved with increasing number of layers, and more interfaces would be formed between CPS—HI layer and PS—HI layer, which
is useful to accumulate more electrical charges leading to significantly improving the dielectric constant. Low dielectric loss is
achieved even if at high frequency (10° Hz) and high breakdown strength is obtained compared to PS—HI / CNTs composites because
of that the conductive network and breakdown channel is blocked for PS—HI layer as insulation layer. The energy density of CPS—HI
/ PS—HI multilayered composites is far greater than PS—HI / CNTs composites, and 3.3 times than pure PS—HI resin.

Keywords : alternately layered distribution ; carbon nanotube ; high impact polystyrene ; dielectric property ; breakdown

strength ; energy density
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