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Mechanical, thermal and electrical properties of polymer nanocomposites reinforced with

muti-walled carbon nanotubes

J-H. Kook, M.-Y. Huh, H. Yang', D.-H. Shin’, D.-H. Park’, C. Nah '
BK-21 Polymer BIN Fusion Reserch Team, Chonbuk National Univ., Department of Electronic Materials Engineering, Wonkwang Univ.”

Abstract : Semiconducting layers are thin rubber film between electrical cable wire and insulating polymer layers having
a volume resistivity of ~10°Qcm. A new semiconducting material was suggested in this study based on the carbon
nanotube(CNT)-reinforced polymer nanocomposites. CNT-reinforced polymer nanocomposites were prepared by solution
mixing with various polymer type and dual filler system. The mechanical, thermal and electrical properties were
investigated as a function of polymer type and dual filler system based on CNT and carbon black. The volume
resistivity of composites was strongly related with the crystallinity of polymer matrix. With decreased crystallinity, the

volume resistivity decreased linearly until a critical point,

and it remained constant with further decreasing the

crystallinity. Dual filler system also affected the volume resistivity. The CNT-reinforced nanocomposite showed the
lowest volume resistivity. When a small amount of carbon black(CB) was replaced the CNT, the crystallinity increased

considerably leading to a higher volume resistivity.
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= AEHAH AMEE LNEX= ethylene propylene diene
monomer(EPDM, LMAr), poly(ethylene—co-ethyl—
acrylate) (EEA, Dupont-Mitsui Polychemicals. Co. Ltd),
poly(ethylene—co-vinyl acetate)(EVA, B iS58, poly
(ethylene~co-butyl acrylate) (EBA, ARKEMA. Co. Lid). low

density polyethylene(LDPE, LG& R3}8}), linear low density

polyethylene(LLDPE, #C{AR3t8), high density poly-
ethylene(HDPE, &< 4R312N0|H, Z&HE= OtHEIS
(acetylene black, LG3&HI CIEH EALICFE(MWCNT,
CM-985, YTLIL-EY), R0H= xylene (purity:99%, Samchun
Pure Chemical Co., Ltd)& AMESIAUCH DEXN LISEHH
9] HZXs BHEBHUE OIESIRULL LEXN HEEAS &
o BHAC EF0 e HEAEE A H 19 X4 2
0l NIiEE H=GIAL

B 1. I2X U-SEHY Z4H.

Polymer CNT CB
Compound (W1%) Wi%)  (wi%)
EPDM
EEA
EVA
EBA 90 10 -
LDPE
LLDPE
HDPE
ENT100-CBO io :
CNT80-CB20 90 8 2
CNT50-CB50 EEA 5 5
CNT20-CB30 (EEA) 2 8
CNTO0-CB100 X 10
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