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Résumé

Freezing experiments were conducted with aqueous solutions of various kinds of
alcohols (ethylene glycol, propylene glycol, glycerol, methanol, ethanol, isopropanol, n-
propanol) by the use of the apparatuses diagrammatically shown in Figs. 2(b), (c) and
Fig. (3). The results so far obtained are as in the following.

When the solution containing an appropriate concentration of alcohol is cooled down
to a certain temperature, which in most cases is the lower, the stronger the concentra-
tion, crystal germs begin to make their appearance at various places within the solution
or on the wall of the container. FEach germ grows slowly and forms a well-defined
hexagonal plate. Its base-size, which occasionally amounts to about 1cm, and its height
come out to be approximately in the ratio of 2:1. The fact, which is of particular
interest, is the fact that the plate has no rigid structure but is soft something like ice-
cream or paste.

It was found that, when upon appearance of a few germs the refrigerating machine
was regulated so as to keep the temperature of the sample constant, the germs still
continued to grow until they eventually filled up the vessel. This fact implies that the
ice-crystal (“hexagonal ice-cream”) is developed by extraction of water molecules from
the immediate neighborhood of the crystal surface but not through diffusion of the
molecules from a distance, since otherwise the concentration of the solution in the
vicinity of the crystal will be increased, the ‘lowering of freezing point being brought
about, and consequently the growth will be repressed.

Microscope examination revealed that the hexagonal plate is composed of numerous
fine needles or dendrites emanating radiantly from the central axis. It is not ‘easy to
imagine how these microcrystals cooperate harmoniously with one another in buiding
up a sharply defined hexagonal plate. Each needle acts as if it knew its proper place.
Perhaps the crystal axes of each needle are oriented in the same directions as they are
in a single crystal of hexagonal plate at corresponding points. If the needle grows of
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its own accord, the growth-rate must be considered to be characteristic to the orienta-
tion of the needle. Whether or not the polar molecules of the solution (whose concentra-
tion, e.g., in the case of ethylene glycol is probably 60~70% by volume) jammed in
between the needles play any part in the controlled growth is so far entirely unknown.

In the aqueous solutions of ethanol, isopropanol, and n-propanol, there appear to-
gether with hexagonal plates a number of cubic crystals which are identical with those
found by Barendrecht and others at the end of the last century and-also with those
reported by Brewer and Palmer, who attributed the cubic crystals, which Rau claimed
to have found in pure water drops, to the contamination of water with alcohol.
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