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Summary

Segregation of chemical impurity in ice formed from very dilute solutions was
observed autoradiographically, using radioactive Na®?Cl or HCI¥® as the f-raytracer. The
concentrations of radicactive Na®Cl used in our experiments were 1.68~3.36x107%g/!
(5~10 mCi/l). The solute concentration of such a small value was still sufficient to be
recorded by the fB-rays emitted from radioactive solute segregated in ice for a given
exposure time (2~5 days). In the case where HCI®* was used as tracer, it was necessary
to increase the concentration to 3.16~6.32X 10 *g/l, because of the long halflife time
of HCI%®,

A small quantity of water (1~2cc) containing the radioactive solute was put in a
shallow container (Fig. 1a) and frozen in a cold room. The ice plate thus made was
thinned carefully with microtome to the desired thickness (0.2~2 mm), and the shaved
surface was polished and smoothed with a fine clean cloth. In a dark cold room, the
sensitive emulsion of photographic plate was brought into contact with the ice surface,
and the contact was secured by fastening the photographic plate and the ice together
with weak rubber strings (Fig. 1b). After several days, the photographic plate was
removed carefully from the ice surface and was developed by a highly sensitive X-ray
film developer.

The following results were obtained; 1) The mode of segregation of radioactive
solute depended primarily upon the crystallization velocity. Even in the case where very
dilute solution was used, when the ice was grown rapidly, the solute particles were
entrapped between the ice lamellae developed in the form of dendrites, but no segrega-
tion was observed in those parts of ice that were crystallized very slowly. 2) In ice
grown at a moderate velocity, the segregation occured along the grain boundaries, at
the cusps of boundaries, and at those points where three grain boundaries met. The
segregation was also observed at the surface of air bubbles entrapped in ice. 3) The
successive autoradiographs applied to the chemically etched surface of the same specimen
revealed that the segregation of solute occured heterogeneously within grains. The
heterogeneous segregation was also shown by the autoradiographs obtained on the
sublimed surface of ice.

By this technique of autoradiography, the locations or sites of segregation were
exactly identified, although it was impossible to determine the quantities of solute, as

is where it was segregated.



