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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 suifactant 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. 2. J-E curves of XLPE with control semicon
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Surfactant content Charge mobility
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0 2.9
0.1 8.3
0.5 17.1
1.0 33.5
2.0 -
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Table 2. Slopes of J-E Curves at Low Fields

Surfactant

30c 50¢C 70C 90T

(phr)
control 3.3 3.3 3.0 33
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2.0 3.9 3.0 34 34
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Table 3. Current Density at 1x10*kV/m

Surfactant Current density(x 10® A/m?)
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0.1 1.9 1.0

0.5 1.1 3.6

1.0 4.2 3.3

2.0 3.2 4.9
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