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Spontaneous charging of hydrophobic surfaces by sliding drops

Water drops moving on surfaces are not only an everyday
phenomenon seen on windows but also form an essential
part of many industrial processes. Like in triboelectricity,
moving drops can separate electric charges. This phenom-
enon is called slide electrification. Typically, water drops
sliding down hydrophobic surfaces spontaneously acquire a
positive charge while they deposit negative charges on the
solid surface. The reason for this charge separation is still
unknown. It is not anticipated because moving a unit charge
from the aqueous environment to a solid surface requires an
energy of the order of 50-100 kgT; here kg is Boltzmann’s
constant and T is temperature. The fundamental difference to tribocharging, where hard materials are in
contact and due to surface roughness high local shear stresses can occur, the shear stress in slide electrifi-
cation is limited due to the surface tension of the liquid. In this presentation, the protocol of how to quantify
slide electrification is described and recent experimental results are presented. Consequences and opportu-
nities of slide electrification are discussed.
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