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Summary

Single crystals of ice were grown from dilute KCl solution (Fig. 1) and the con-
centrations of K” and Cl~ were measured separately after the ice specimens were
allowed to melt. It was found that a limited amount of CI~ was preferentially incor-
porated into the crystal lattice of ice, although the polycrystalline ice grown from KCl
solution contained the same amounts of Cl” and K*. The distribution coefficients of
Cl” and K" in single and polycrystalline ices are plotted as functions of KCl concentra-
tion of mother solution in Fig. 3. As seen in this figure single crystals could be grown
only when the KCl concentration of mother solution was lower than about 3X107%M.

Frequency dependences of dielectric constant and conductivity of single crystals of
ice containing various amounts of Cl~ are shown in Figs. 4 and 5, respectively. Unlike
the case of polycrystalline ice containing KCl, the dielectric constants of the single
crystals were smaller than those of pure ice, implying that their dielectric properties
may be modified by the incorporation of chlorine ions. The activation energy of the
dielectric dispersion of the chlorine-doped ice was estimated to be 5.76 kcal/mole (Fig.
9). The decrease of dielectric constant was explained by the decrease in number of
D-defect which was caused by the substitutional incorporation of chlorine in the form
of HCl molecule. Figure 10 shows that the low-frequency conductivity of the chlorine-
doped single crystals of ice is proportional to the square root of Cl™ concentration.
This suggests that the incorporated HCl dissociates into H;O" and Cl™ in the ice crystal
lattice, which results in the higher electrical conductivity than that of pure ice. The
estimated activation energy for the liberation of H;O ion state was 12.2 kcal/mole.



