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Effect of Surface Modification on Contact Electrification
between Pure Water and Polyethylene Films
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The purpose of this study is to investigate the factors which influence the contact electrifica-
tion between a polymer and pure water. Polyethylene surface is modified by the neutral
activated species of corona discharge in air. The degree of surface modification is estimated
by the contact angle of water drops with the irradiated polyethylene. It was found that the
charging potential of the polyethylene surface decreases with the decrease of the contact angle,
and the charge exchange between polyethylene surface and water, independently of crystallinity
of polyethylene, does not really occur as the contact angle decreases to about 70°. These results
suggest that a hydrophilic group introduced into polyethylene surface by corona discharge
hinders the transfer of a negative charge from water to polyethylene. It is assumed that the
site of charge exchange is non-crystalline parts of the polyethylene surface.
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Fig. 1 Apparatus for corona discharge irradiation.
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Fig. 2 Contact angle of water on LDPE as a func-
tion of the electrical energy of discharge.
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Fig. 3 Contact angle of water on HDPE as a func-
tion of the electrical energy of discharge.
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Fig. 4 A typical example of surface potential dis-
tribution.
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Fig. 5 Surface potential distribution when a droplet

fell on polyethylene surface from a level
2 cm high.
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Fig. 6 A cross-sectional view of Fig. 5.

d: distance between probe and sample sur-

face.
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Fig. 7 Schematic representation for explanation of
effect by a droplet fell on polymer surface.
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polyethylene.
a : sample thickness.
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Fig. 11 Relation between contact angle and maxi-
mum potential voltage for LDPE (washed).
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