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Summary

Two-dimensional grain coarsening of ice microcrystals frozen on a slide glass was
measured as a function of the annealing temperature. The measurements were made in
the following manner; in order to prepare the microcrystal specimen, a small quantity
of pure water was brushed over a clean slide glass cooled previously at —15°C. The
specimen was annealed in a brass box filled with ice-saturated air at a constant tempera-
ture. Grain coarsening of the microcrystals was observed and photographed by an
ordinary and 16 mm cinematographic cammera at given time intervals.

The grain coarsening can be expressed by the empirical formula of D=Ks*, where
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D is the mode diameter of the microcrystals, ¢ the annealing time of specimen, K and
n are temperature depending constants. The values of exponent n were found to be
0.44~0.05 at a temperature range 0°~ —10°C. The average activation energy of boundary
migration obtained by plotting In K against 7! was 23.1 Kcal/mol.

In order to study the mechanism of boundary migration, the present experiments
were carried out by changing relative values of interfacial energies. First, the ice-
saturated air was displaced by a kerosene environment, where the rate of grain coarsen-
ing became smaller than that in ice-saturated air. Next, the slide glass was replaced by
Acrylite, and the rate also decreased in comparison with that on the slide glass. The
rate of grain coarsening of HF-doped ice decreased with the increasing concentration of
HF. The rate of coarsening of NaCl-doped ice was in reverse proportion to the con-
centration of NaCl. When ice contains fine solid particles, for example rouge powder
composed of FeQ, the rate of grain coarsening was very slow even near the melting
point of ice, suggesting that the solid particles precipitated along the grain boundaries
acted as effective obstacles against the boundary migration.



