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Summary

To observe the rejection of brine from sea ice at the initial stage of growth,
laboratory experiments on the unidirectional freezing of sea water from above was
performed. Growth rates were dontrolled by varying the air temperature above the
freezing apparatus every 5 degrees from —5°C to —30°C with a constant wind speed;
the rates corresponded to naturally occurring conditions. Natural sea water was used;
its salinity was about 33%..
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The results are summarized as follows:

The thickness of growing thin ice was proportional to the accumulated degree-
hours.

The rate of brine rejection decreased linearly with the increase of the growth rate.
The average size of grains decreased exponentially with the increase of the growth
rate.

The brine rejection was more predominant when the sizes of grains were larger,
which implies that the rejection is influenced remarkably by the mode of the for-
mation of crystals composing sea ice.

A layer of supercooled water was observed a little away from below the bottom
surface of the growing sea ice, when the growth rate was small. It is believed
that supercooling proceeded at this layer by the rejected brine falling downward.
It was also observed that dendritic ice was suddenly formed extending from the
bottom of the growing sea ice to this layer and the formation continued until
supercooling diminished.

It was concluded that the growth of sea ice had remarkable interactions with

the underlying sea water.



