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(M2/emd) —15°C —-30°C
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” (20 ) 1.29 0.52 0.18
ks x v TiO, 6.73 3.45 2.85
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(M/em?) —15°C —30°C
(K, Na)-A 471.6 2.06 0.70
(Nay-A 360.7 1.80 0.56
(Li, Na)-A 377.3 1.42 0.55
(Ba, Na)}A 466.6 1.40 0.03
(Sr, Na)>A 566.6 0.40 0.01
(Ca, Naj-A 496.8 2.40 0.14
(Cd, K)-A 641.0 3.10 0.24
(Mg, Na)-A 557.0 2.70 0.70
(NayX 498.2 2.12 1.42
(Ca, Na}FX 479.8 3.00 1.54
(Cd, Na}-X 614.9 2.82 0.66
(Mg, Na)-X 483.1 2.44 0.23
(Co, Na\-X 501.1 1.22 0.46
(Ni, Na-X) 563.0 2.23 0.23
(Na)}-Y 455.1 2.52 1.77
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Summary

Relationships between the heave amount corresponding to a frozen layer of 4 mm
thickness and the specific surface area per unit volume were examined of various powders
under the same experimental apparatus® that was used previously. The surface area
of each sample was measured by the B. E. T. method using N, gas at 196°C. The
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temperature of the bottom of a sample container was kept at 1°C and the temperature
of coolant was kept at —15°C and —30°C. The particle sizes of the samples were all
in the range which hitherto had been considered to make them frost susceptible.

The following results were obtained: High frost susceptible powders were found
only in two regions as regards specific area, namely, 5-10 and 500-700 m?*/cm® (Figs. 1
and 2). As for those in the first region, such oxides as titanium dioxide, zinc oxide
and ferric oxide were high frost susceptible, but those which have a large contact angle
with water, such as graphite, zinc sulfide and molybdenum disulfide, were not high
frost susceptible. As for those in the second region, they were three zeolites, Linde
A, X and Y, all of which contain zeolitic water; their frost susceptibility depended on
their crystal structures and exchangeable cations.



