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Impurity Property of Semiconductive Shield Materials in Power Cables

Hoon Yang', Jeong-Hwan Bang? Chang-Woon Nah®, Dae-Hee Park'
Wonkwang University', Seonam University?, Chonbuk University®

Abstract: In this paper, we investigated impurity content of carbon nanotube reinforced semiconductive shield
materials and conventional semiconductive shield materials in power cables. To reduce impurity content, we
used solution compounding method that an adding process of extra additives neglected. Impurity content
measured through ICP-AES(Inductively Coupled Plasma Atomic Emission Spectroscopy). Also, impurity
measured Ca, Cu, Fe, Al, Mg, Na, K, Si in eight. As a result, carbon nanotube reinforced semiconductive
shield materials is lower than conventional semiconductive shield materials in impurity content by ICP-AES.
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2.1 AIBRZ

AlE HEZHoZE B4 AN BT HIINE A
Hol= SUEEHE MESIALCH

HEZEE EEA(Ethylene Ethyl Acrylate)E &A=
SZ0H0 HOSIH EEARMES MABH &, CNT(Carbon
Nanotube)E R0 DEN BAAIH, BARUS M4
otACH 2 OIS EEARNIN CNTE U2 260 X

Impurity, ICP-AES, Power cable, Semiconductive shield materials

=S dLAAL. AHEE HDUSIH X8 O3, WS
O]l Z&E BUE KHAHSIH AEHHZ 2= LA0|C
Olgigt EYsete ALd SBHS ZES= LS
EEASZH CNTE 2oz B % SoAZ 20l CAl &8
BOoZM EX2 HIHE MB5ts YaS M 2
=2 BFE ok B2 HIIHE 45K 024 2=
=S ZASAIILAT 2 MZ2ES AIRBSHAL

AB2 ERZE & NS ESXHE ABSIH &S5
(interaction)& JICH&tD R 2t 229 HIgy &8
10[wt%]2 8I¥SM, 0:10, 2:8, 5:5, 8:2, 10:02! 588
2 HI MBS SIYUE Bl ANE 3EFY HIRE
A5tALCH

2.2 ICP-AES ®#&

BEd HEQ 0|24 Ec2 BEHE 530
8 Tl FIINAE ppm =TFECE B4 £ UE
Perkin Elmer I[nstrumentsAt2 Optima 3300 DVHIEZY
ICP-AESE MS5IAUSH, & AEN MEE AMBES 1
H DEAN0E=Z dHe IS HA £ AFSACH

3. 21 & nE

H 12 [UUA ABELD A= SNU8 Bxd AE
9 Ol24 Ex=£9 &FS UEY 0T+ D212 H 2
E BAULSEE HIIE B8 ANES 024 E=8
S B¥E UEWO. S22 BEIEs 229k
CV/ICy-W 8™ RA[6]2 EUE 88 MU

JIEE NAB UDNX BLASE BEZEZ HIol= 0
RERE 0222 ENE2ZH &, JJ, =20
HEE 2L ECHYES RYANIIM, UE FZZ2 2
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g MR SEQ oot Ho FEH ZAH2Z o &
S ®elol =HI mMEOIL

H 10t 2B Hng Z0 BLULCFEE O #ed
Hzo olgd B89 0 SAHUSE & &= U
O E2ULFEE ot PBxd  WMESHAT
CNT:CB=20:8021 LIt & HUALM, I8 B g
£2 Jt& CNT:CB=100:00! 20Z BT MESQ gt
TH® MZ0 Hish B2 XOIE HALL

1B AIBEC BN WRA 024 ETE 8

Al A2 A3
Ca 588 1278 1507
Si 1526 931 456
Cu 16 144 7
Fe 669 186 117
Al 130 | 9% 62
Mg 1875 1691 1232
Na 1539 1645 99
K 2806 3491 1821

Total 9,149 9,456 6,191

B2 B2UC-REI HIIE BHed N9 024 B
2 By

CNT: | CNT: | CNT: | CNT: | CNT:
CB cB CB CB CB
=0:100 | =20:80 | =50:50 | =80:20 | =100:0

Ca 422 210 207 179 310

Si 1355 908 1596 820 956

Cu 4 6 3 4 -

Fe 107 455 15 726 1191

Al 57 222 10 350 564

Mg 4 - 3 - -
Na 105 %4 100 93 114
K 57 50 54 52 61

Total | 2111 1,945 1,988 2,224 3,19

4. 2 E
HENOES B d MEE CNTE HOI5I0 SHEF

Moz HMZoIC JIES SSHES SHYSZE UHMGH
0l AIRE HZ® 23, I RSO Bted W20 bl
M WS XOIE LIEHAN k2 +XE FUAL. 0] RAUS
o HINE Magi= BUSHHN UTL MEE
Ch.

A =

2 9= MNUUNSY KW AsiH JizHFH
(R-2005-7-100)% MAXRPHA AYsE HHIHA
THE S4, AR A(1-2004-0-074-0-00)01 2Ach =
geASUTH

&1 =8

[1] BITHE, 2AF, ALY, LEH, AB4H, "BHEES
Lh 280 MIOIEY NBZH DIXlE= 287,
Hossl=2X, 46¥, 18, pp. 19, 1997.

[2] E. F. Steennis and F. H. Kreuger, "Water treeing
in polyethylene cables", IEEE Trans. DEIl. Vol. 25,
pp. 989, 1990.

[3] M. 7. Shaw and S. H. Shaw, 'Water treeing in
solid dielectrics", IEEE Trans. DEI, Vol. 19, pp.
419, 1993.

[4] M. J. Given, "The role of ions in the mechanism
of water tree growth", |EEE Trans. DE!, Vol 22,
pp. 151, 1987,

(5] Z2U8, 2¥Y, ASF, Hiig, "go/gcHN/EA
S0 UGN RESHY FItY 4", 8T
I3 =2, 113d, 65, pp. 163, 1998.

[6] M. J. Given, "The role of ions in the mechanism
of water tree growth', IEEE Trans. DEI, Vol. 22,
pp. 151, 1987.

(7] 0O1Z 8, 8L, g, "HAHOSUAM H=H W
59 084 BB OE gXHEY", xR
HE=2X, 172 128, pp. 1326, 2004.

- 196 -



