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Mechanistic Study on Triboelectrification Behavior of
Polymer films in Contact with Iron Carrier Beads
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Triboelectrification behavior of polyester films was investigated in contact with iron carrier beads. The films showed a large
humidity-dependent charging behavior. The charge amount increased with the ambient humidity in the range of a few %RH
to ca. 60 %RH. This dependence was explained in terms of the model based on the water charging during the friction and its
penetration into the film. Then, we carried out the additional investigations which involved the friction using carrier beads

annealed at various temperatures, triboelectrification using the films with various thicknesses, and triboelectrification

experiments in vacuum. The results of the investigations have been also successfully explained by the above model, and
demonstrated that (1) the charged water comes from the adsorbed water on the carrier beads, (2) the penetration depth of the
charged water changes depending on the film thickness and the humidity of the ambient atmosphere, and (3) the charged

water can be removed by evacuation, the details of which will be described.
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Fig.l1 Schematic illustration of charged-water penetration model.
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Fig.2 Apparatus for the triboelectric charging measurements.
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Fig.3 Dependence of saturated surface potential on relative
humidity for the triboelectrification of PES films (5-pm
thick) in contact with iron carrier beads. The numerals in
the figures stand for the annealing temperature.
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Fig.4 SEM images of the iron carrier beads before (a) and after
the annealing (b-e) : (b), 50C ; (¢), 100 T ; (d),
150C : (e), 200C.
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Table 1  Surface resistivity of iron carrier beads before and after
the annealing at various temperatures.
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Fig.6 Dependence of V: on 7 for the triboelectrification of PES
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30 pm. The numerals in the figures stand for relative
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Fig.10 Triboelectric charging behaviors of the PES film when
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Fig.11 Humidity dependence of V.« measured in a nitrogen
atmosphere (O) and in vacuum (@). Film thickness :
a,2.5um ; b,5um; c, 10 um.
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