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Structure of the Electrical Double Layer at Metal-Dielectric Liquid

Interface and Conductivity of Dielectric Liquids
H. SHIMOKAWA,* A. OHASHI* and M. UEDA*
(Received June 25, 1979)

In order to estimate the characteristic length (Debye length) of the injected charge distri-
bution due to the metal-dielectric liquid contact from the gap length dependence of the con-
duction current, a new method has been developed. The conduction current in dielectric
liquids has been measured in the range of gap length of several ym to 200 #m and time lapse
of 105 second to 10~? second. The charge distribution at thermal equilibrium was calculated
assuming the Boltzmann’s distribution law. By considering the fact that the conduction current
just after the application of DC voltage is proportional to the amount of total injected charge,
the expression for the gap length dependence on the conduction current was obtained, and
from this dependency the estimation method of Debye length was performed. For silicone
liquid, Debye length estimated by this method is 9 gm at 120°C.
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Fig. 3 Time dependence of the conduction cur-
rents.
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Fig. 5 Dependence of the conduction currents on
the gap length at different temperature.
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(a) For large gap length, (b) For small gap
length.
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(a) In case of constant electron density at metal-
liquid interface, (b) In case that superposition
theorem is held for electron density.
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rents.
(a) Impure sample including a surface-active
agent of 100 ppm, (b) Pure sample.
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