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T4y JCRERD 6 2EBA 7 2REZBLCREENCE IR, 2o REFC L2 TH
CHSMcHR RS, FEEO®E I polaroid &, LbRE 3 2353 v 7w (KoM 2B
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Résumé

Studies on supercooling and evaporation of thin water films sandwiched between
two glass or quartz plates have been conducted by the use of the apparatuses schema-
tically represented in Figs. 1(b) and 4. The main results so far obtained are as in the
following.

{1) The degree of supercooling seems to have a general tendency to increase with
decrease in thickness of the film and to be independent of the volume or the interface
area. For arriving at a definite conclusion, however, statistical treatment based on a
greater number of experiments would be required.

(2) It has been frequently observed that the water film less than 1/100 mm thick
showed no indication of being frozen even at the temperatures lower than —90°C.
Another evidence in support of this is the fact that the water film, which was jammed
in between a convex surface with 35 m radius of curvature and a plane surface and
whose thickness was 1.3« at its periphery, was proved to be mobile at —20°C under
the action of mechanical force, even after it had been exposed to the temperature —96°C
for a few hours. The same phenomenon was observed for the water film intervening
between mica cleavage surfaces.

(3) The dependency of the vapor pressure on the thickness of the water film at
various temperatures, as determined by the Newton-ring method (Fig. 5), revealed a
remarkable feature that, while the vapor pressure in equilibrium with the film thicker
than a certain amount (about 1 & in the case of quartz and about 400 mg in the case
of glass) is approximately equal to the saturation vapor pressure of bulk water (as a
function of temperature), it falls more or less rapidly with decreasing thickness finally
to tend to zero pressure at a definite limiting thickness (about 90 mz and 140 my for
quartz and glass, respectively) which is practically independent of temperature ; that is,
the water film with this limiting thickness is incapable of evaporating even in vacuum
and at high temperatures. Similar behavior was found to be the case with the water film
caught in between mica cleavage surfaces. The lowering of vapor pressure due to the
negative curvature at the peripheral surface of the film (W. Thomson) proves to be so
small that it can be disregarded.

(4) 'The water film whose thickness is equal to or less than the above-mentioned
limiting value attracts the solid surfaces so tightly that it is impossible to disconnect
them from each other without impairing the contact area. The injury brought about
by forcible separation of surfaces, which had been linked together through thin water
film located at the central dark spot of Newton’s rings, is illustrated in Fig. 7.

The experimental results seem thus to indicate that sufficiently thin film of water
held between solid surfaces acquires a high rigidity without crystallization (something
like ‘vitrification’), exhibiting a firm resistance both to freezing and evaporation. Aside
from the question whether or not the phenomenon can be interpreted by Weyl's theory
(1951) as to the distorting influence emanating from the surface, it may well be expected
that it has some important bearing on the question of non-hygroscopic condensation
nuclei involving fine capillaries or cleavages.



