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In order to study the effect of surfactant on water tree generation, experiments were conducted using
XLPE specimens containing various kinds of nonionic surfactants. The experiments were carried out
applying voltage stress of 3 kV/mm at ambient temperature, using copper sulfate and sodium chloride
solutions. The experimental results demonstrate that XLPE specimens containing lipophilic surfactants
show a significant decrease of bow tie tree generation. Some kinds of gryceride showed a suppressive
effect of vented tree generation. On the basis of the results of the experiments, the mechanism of water
tree suppression by surfactant was examined. The nonionic surfactant in XLPE insulation was presumed
to form micelles and solubilize excess moisture in hydrophobic polymeric material, resulting in the sup-
pression of water tree generation.
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Tablel Nonionic surfactants used in the experiments.
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Fig.2 The volume density of BTT in XLPE samples.

08 Fpcusos

0.7 |
06 | B NaCl

05 |
0.4
0.3
0.2
01
0

BTTR4HE

A My ‘ i ; A

A B CDEF GH
RmEEER

3 FEIEMEAIO BTT R AMEZR

Fig.3 Relationship between volume density of BTT in XLPE

containing surfactants to the density of BTT in nonadded
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Fig4 The surface density of VT in XLPE samples.
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Fig.7 Micell structure of surfactants in polymeric material.
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#3 FREBAALDAFUEREL R b—y YR

Table3 Ion radius and Stokes radius of cations

HFA A F R (A) A = ZAHEFE(A)
Li* 0.90 2.4

Na' 1.16 1.8

K* 1.52 1.3

Zn"™ 0.88 3.4

Mg 0.86 3.5

Cu"™* 0.87 3.1%
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