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Summary

The dielectric properties of KCl ice were studied in detail as functions of fre-

quency, temperature and concentration. The dielectric behaviour was different above
and below the eutectic temperature of KCI-H,O system (—10.7°C) as shown in Fig. 3.
The values of dielectric constant and conductivity increased with temperature, but
a sharp discontinuity was observed at the eutectic point. When the temperature was
higher than —10.7°C the dielectric properties of KCl ice showed very large values;
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while below it they showed small ones. The dielectric properties observed above the
eutectic temperature are discussed in the present paper (Paper I).

The dielectric constant, loss factor and conductivity of KCl ice at —5°C are shown
as functions of frequency and KCl concentration in Figs. 4-@, 4-b and 4-¢, respectively.
M denotes a molar concentration. Figure 5 shows the dielectric properties of 107! M
ice as functions of frequency and temperature. As seen in these figures the values
of dielectric properties increase with the solute concentration. These results indicate
that the dielectric properties of KCI ice may be greatly modified by liquid inclusions
segregated in ice. The frequency dependence of loss factor «” is expressed as «”oc f~*
where 1 is a numerical constant. According to our measurement, the value of 2 was
found to be unity at higher temperatures and concentrations (Figs. 4-b and 5-b). The
relation #”cc £~ may suggest an increase of electric conducting paths in KCI ice.
When two electrodes of a capacitor of KCl ice are connected electrically with the
segregated solutions in ice, the capacitor may become more conductive than capacitive.
This situation was proved by making simulated capacitors which consisted of pure ice
and liquid film of a known concentration of KCIl (Figs. 6 and 7). Using Eq. (6), the loss
factor of KCI ice at —5°C was calculated as a function of frequency and concentration
(Fig. 8). A comparison of the calculated and measured values of loss factor has led to
the following conclusion: The measured loss factor may be attributed to an electric
conduction caused by a very small portion of KCI solution segregated in ice. The
rest of the solution may exist as isolated liquid inclusions in ice and give rise to an
interfacial polarization. The Maxwell-Wagner type loss factor of 107! M ice was calcu-
lated at —5°C using a Sillars’ model for complex dielectrics (Fig. 9). The dielectric
behaviour of KCl ice observed above the eutectic temperature may be explained by

a Maxwell-Wagner’s theory on mixture dielectrics.



