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Effects of Dissolved Water on AC Conductivity of Silicone Fluid

I. UMETSU* and K. ASANO*
(Received July 13, 1981)

The effects of water in silicone fluid (dimethylsiloxanes) on the AC conductivity is examined
under various water content. Furthermore, the dependence of viscosity on the conductivity is
also investigated by using the fluid with low kinematic viscosity of 1x 1075, 5x107%, 10X 107 m?/s
and middle viscosity of 50x 1076 m?/s. Water content is determined by the Karl Fischer’s
method and the AC conductivity is measured by capacitance bridge method. In the case of
low viscous fluid, it is shown that water has no effect on the AC conductivity up to about
150 ppm of water content, but above 150 ppm, effect of water becomes remarkable. These
results suggest that the size of water droplet grows with the increase of water content, which

is supported by the further investigation with the filtering method.
viscous fluid, the AC conductivity doesn’t depend on the water content.

In the case of middle
This phenomenon

might be due to the fact that the state of dispersion of water droplet in silicone fluid depends

on the viscosity.
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Table 1 Physical properties of silicone fluid.

Kin?{?%i% ;izs/isgsity Flas(lrg(goint szgé))oint Specific gravity S‘Z’;f?g_ea %\??i)on Refractive index
1 ’ 37.8 —86.0 0.818 17.4 1.3825
5 135.0 —65.0 0. 920 19.7 1.3970
10 162.8 —65.0 0.934 20.1 1.3990
50 275.5 —55.0 0. 960 20.8 1.4015
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Table 2 Characteristics of Millipore filters

Particle

Mean pore ; B

Type  Material diameter éiﬁ;ttigi Pc)(l%glty
(pm) (um)
Mixed esters

HA of cellulose 0.45 0.47 79
RA " 1.2 1.5 82
LS Teflon 5.0 6.2 60
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