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Taketoshi ONO 1956 On the Effect to Electric Field on the Crystallization of
Minute Water Droplets Separating from Some Solvents (Chloroform etc.). Low
Temperature Science, Ser. A, 15. (With English résumé p. 61)
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Résumé

By using four kinds of polar solvents (CHCl;, C;H;Cl, CH,Cl-CH,C], C;H;CH,) and
two kinds of non-polar solvents (CS,, CCl,), we carried on the studies on the effect of
electric field on the freezing of minute water droplets which separate from them as
their temperature is lowered and remain supercooled at temperatures below 0°C. The
electric field applied was varied from 0 to 10,000 C.P.S..
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In the case of alternating electric field, there appears frost between the electrodes,
irrespective of polarity of solvents and whether the field be applied while the solution
is still in a clear state without separation of water droplets or when it has become
clouded with suspended droplets. Moreover, at least within the frequency range inves-
tigated, there exists no critical frequency, that is, no limiting frequency such that in
the region exceeding it no frost-formation can be induced. It is very likely that the
water droplets are attracted towards the electrodes through electric induction, with the
result that they get frozen along the lines of force, as is actually observed.

In the case of static electric field, the situation comes out different: With non-polar
solvents, it is difficult for the frost to be formed between the electrodes, although the
solvents get cleared of cloudiness. With polar solvents, the frost-formation depends on
the time when the electric field is applied, in such a way that, in case the field is ap-
plied while the temperature is above 0°C, the water droplets form frost not between the
electrodes but on the inner wall of the vessel, no matter whether the initial stage of
the sample be clear or cloudy, whilst, in case the field is applied after the sample has
been cooled down below 0°C, frost develops between the electrodes. The mechanism of
frost-formation in this case is however different from that in the case of alternating
field in that the negative ions (OH-, Cl-, etc.) existing in the solvents as impurities
give rise to a violent flow by virtue of the static field in which they are placed, and
consequently the water droplets carried along with it impinge upon the electrodes to be
crystallized. The frost, therefore, does not necessarily develop along the lines of force.

It has also been found that the droplets suspended in polar solvents, if left for a
sufficiently long time without application of the field, turn at length into frost at the
electrodes. This frost comes out in various forms apparently peculiar to each kind of
the polar solvents. The question, however, still remains for solution whether the frost-
type is actually governed by the nature of the solvent.
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