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A Study on the Properties of Semiconducting Materials
with contents of Carbon Nanotube in Power Cable
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Abstract - In this paper, we have investigated chemical, mechanical and structural properties by changing the content of
carbon nanotube, Which is a component part of semiconductive shield in underground power transmission cable. The multi
luminescence spectrometer MLA-GOLDS was used to investigatc chemical properties of specimens. Also, the density
meter EW-200SG was used to investigate the mechanical properties of specimens, and the FE-SEM 5-4300 in Hitachi
was used for dispersion of CNT(Carbon nanotube). As a result, the cl intensity, which show the effect of oxidation, was
decreased by CNT of 1 [wt%], and the density of semiconductive shield materials with CNT and EEA(Ethylene Ethyl
Acrylate) is lower than that for commercial semiconductive shield materials. Also, the properties of dispersion showed an
increase according to an increase in the ratio of CNT, and the properties were the best at 5 wt%. Therefore, excellent
chemical, mechanical and structural properties can be improved with the small amount of CNT.
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2.1 Al E A=
E =R Aled wtedE AEE EVA (Ethylene
Vinyl Acctate, A4 E#3ts), EEA (Ethylene Ethyl
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Acrylate, ATOFINA) ¥ EBA (Ethylene Buthyl Acrylate,
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Table 1 Composition of specimens

 Unit: wi%
CU::; EVA | EEA | EBA |CNT| CB ‘?t?f; Agent| Total
#1] - 1989 - | 0o | - |06 05 | 100
#2 | - [or9] - [ 1 | - o6 05100
#3| - (w9 - [ 3] - To6 |05/ 10
#4| - 9| - | 5| - [o06]05] 100
#5| - |889] - | 10| - | 06| 05 | 100
Al|B538| - | - | - |387] 6906|100
A2l - | - |38 - [387]69 | 06 | 100
A3| - | - |st8| - [372] a5 | 05 | 100

ANAAF AL " HrAZE Aste g8 $2RAES
w23l7) g8 AsbiA] A (Polyethylene glycold00) 0.3[wt9%s],
7} 2 Z Al (Di-n-butyltin dilaurate, DBTL) 0.2[wt%], €
A 9 FAeo E:HE WAFAY M & B
e BAE] 8] d4AA(Zine Stearate, Zn-St)
0.05[wt%], ¥A4& Hdr] 98 ddAl (A8t 4,
Magnesium Hydroxide) 0.05[wt%] & Z7tglen &z 7
Z7F A4 F2E O8N 2 PATZE ARG RA
71AF B4 2 3%d 84L& 2AAII A8 staal
(Dicumyl peroxide, DCP)E& 05[wt%]3d 718ttt o€ A A
Z9 EAEL ZY2A2 EF sheet FHE wE 5, Twin

572

screw extruderd] Fo] AAHo=2 EFE st PelletF Hl
2 BENY, AFHoz Wil HIYL AEVid Yo
2% Y2 AEARE HASAY E2F @4 wxdF: A
22 AEHI g AEE 49 Ze FALE ANHAZRE
A A8t

22 M8 Tyl 2wy

221CL &3

ANEE A3 A=E &7 dd =949 BAule ad
19} = wef w3 B4 AXga E& $F TOHOKUAMS
MLA-GOLDS o|t}. 1§ 2] 413} wgoz2Ree 43 4
2 A4 dAUEES JeEdd. Ik ez 4L kg9
#4 AAM A48 £49 BH3AF Energy AolE 7HA %
Aozie Hd d9oA F vFd # (E = w)eg o
7] A "k

=X 2
Filter

ad 1 spEa 24009 Jies
Fig. 1 Schematic diagram of chemiluminescence analyzer
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Fig. 3 CL Intensity of specimens by content of carbon
Nanotube
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(c) #3 CNT 3[wt%]
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(d) #4 CNT 5[wt%]

KWNUCL ¥D16.1imm 15.0%V x50k lum

(e) #5 CNT 10[wt%]
a3 5 EaLtie S ool dh2ko w2 A|E S FE-SEM AR
Fig. 5 FE-SEM images of specimens by content of Carbon

nanotube
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Fig. 6 FE-SEM images of specimens by content of carbon
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