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Effects of Surfactant in Semicon Electrode on Electrical Conduction of XLPE
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Abstract

Electrical conduction characteristics of crosslinked polyethylene (XLPE) were investigated using an electrode

made of semicon material containing a surfactant. When the semicon material is used as an electrode, the con-
duction of XLPE obeys a space charge limited conduction (SCLC) mechanism, which holds true for both control
and surfactant-containing semicon electrodes. Conduction currents get higher with the addition of surfactant in
the semicon electrodes while the charge mobility increases with the increase of surfactant content in the semicon
electrode. The diffusion of surfactant molecules into the XLPE was confirmed via a #-FTiR analysis. It was found
through a measurement of spatial charge distributions that the surfactant in the semicon electrodes enhances the
injection of negative charge into the XLPE from the electrode. Experimental results and their origins are dis-

cussed in detail.
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Fig. 1. Specimen for diffusion test of surfactant
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Fig. 3. J-E curves of as-cured XLPE according
to surfactant content in semicon electrodes
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content
Surfactant content Charge mobility
{phr) (X10% m?/ Vs)
0 29
0.1 8.3
0.5 17.1
1.0 335
2.0 -

Surfactant
30¢ 50t 70C g0v¢
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control 3.3 3.3 3.0 3.3
0.1 41 4.4 4.0 2.9
05 4.0 3.2 31 31
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2.0 3.9 3.0 34 34

= 2-69 g% 713 |9 ¥ trap-modulated SCLC 7178
I g 0 ol EYZole] BFI] HEFE 7)1E7) nol 6
o e B Zed. "M o 494 dFE u e
s 2AFY AT ¥ log J-log E A2 FHnA
Y o FE Uqspd E NFEE SCLC A= 7E gEdg
2 #8Y F g B A7 A" X189 J-E FH4
HHHRl £ Rel i 71712 73 F o] E 2 43t
Ao

®el ARl B2 ABE 3-6 F=e /[E7E e
Zt Algel ¢ 47 ABE AR &Yerst g
A&7 G sk ARS B A& g 2
o}, 718717} 2-6 Atel9] g2 Holng o] AREL Zo|7}
2 Eel #XHo Sle Edel osM Aw7] o) ifon]
T o2 A4 ¢ goh v A3 Eo] sle A
B A1Y] o] FAHEPF 712210} azE AR,

Bed A3 Sr1Rert AE4 vAe G g
70 Bzt 27 56l vpet 2t o} A¥elle XLPE
o €9 ke 7tztige 988 WAsy) sk 2714
t|d XLPEE AHE3get. 7l A% e Er|3ed ¢x
A AS BF AQEAALL 8¢ e AL AWEYAsL o
t 9 H3e ik AFAEs} &b Beld HAe
@71ME 6] G AR Af AREAAsL 0.5 phrdd W
EH AS5E AME oo ARdst g dW g A
B¢ NZANEY ARYES]} 7P 2 2o P45 B3 A
ARG AL g FolErE O FAEe bk JoE
fAFGT. F 3o 1x10° kV/m AdielAe] AFL=E g
& Hladict. o] Felr BRe] YEARE B7IH 6 2
8] ARDEa oF 1/10 F=2 2H4g W of Aole
ADEAA ko] Frigte] e} ZAadle] Ao Agdeg
Holz AR A% MZ2 v423 4AR4% #E FHedl o
A ZAERE Gz Al Bof st AREAYA o



A 01 phr
< 0.5 phr
O 1.0phr
4 3 0phr
= control

Current de nsity (A/m?)

—

Q
0o

<]

10° 1t
Electric field (k\/m)
{a) as-cured

1 0_4_ | 0.1 phn
1 |+¥ 0.5 phy

54 |Q 1.0phr
10 i |~ z.0phy
11D contre

10°%;

&

»
B x

7

O

10774

1078 4,

<J .

Current de nsity (A/m?)
g »
e .%o:
O

10%" ©
] o
10° 104
Electric field {(k\V/m)
(b) degassed
mEd H3e @K
XLPEQ| J-E F4i0il 0|z g%

Effect of degassing of semicon electrodes
on J-E curves of vacuum degassed XLPE

a8 5. B 7 A2 &

Fig. 5.

2o XLPESl A3 USE 37H8 RoZ A4 4 Ak
WA A3e) ADEHAZ A7E ARYES F7he
2 W5} F7lee WAL W5 A3 Bof ¢

e ARgAAA 7dse Ao 43 5 i ANEY

231

ArAA A8 =84 Vol. 13, Ne. 3, March 2000,
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Table 3. Current Density at 1x10*kV/m

Surfactant Current, density(x 10° A/m*
content
{phr) As-cured Degassed
0 2.5 0.2
0.1 19 1.0
0.5 1.1 3.6
1.0 4.2 3.3
2.0 3.2 49
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Fig. 6. FTIR spectra of surfactant
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