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Summary

Kerosene permeability of NaCl ice was measured at an ambient temperature of —10°C.
As the kinematic viscosity of kerosene is almost of the same magnitude as that of brine at
its freezing temperature of —10°C, kerosene permeability corresponds to brine permeability,
assuming that brine may percolate through an ice sample without additional ice deposition.

Samples of NaCl ice were prepared at an ambient temperature of —20°C in a polyethylene
tank 50 cm in upper diameter, 42 ¢cm in bottom diameter and 85cm in height, after NaCl
water ranging in molarity M from 0.09 to 0.6 mol/l was put into it.

The permeability of NaCl ice changes as brine flows out of an ice sample, when it is
taken from an ice cover. Therefore, the kerosene permeability of NaCl ice was measured
using the ice tank itself as a variable head permeameter. To do it, a hollow stainless steel
cylinder of 30 cm in diameter was placed and frozen vertically on the surface of NaCl ice
10 cm in thickness L, then coloured kerosene was poured into the inside and the outside of
the cylinder wall (Fig. 1). While the outer kerosene height was controlled so as to to be equal
to the inner kerosene height, a decrease in the inner kerosene height was measured. A volu-
metric of the polyethylene tank with a tapered wall was made at time ¢ by measuring the
volume of NaCl water which flowed out. The kerosene head H, was obtained by multiplying
the NaCl water head by a density ratio pn/ox, where px and px are the density of NaCl
water and of kerosene respectively. Then, the kerosene permeability of NaCl ice was given
by the following equation using the kerosen heads H,;, H. measured at times 1, ¢, respectively.

K =[aLf(t:—2) Al In (H,/H,),
where a and A are the cross section of the cylinder and the ice sample respectively.

The measured values of kerosene permeability of the total layer Kp are represented in
Table 1. It is shown that the NaCl ice grown from NaCl water lower than 0.2 mol/l in
M is impervious. The crystal structure of NaCl ice has two layers. Therefore, the surface
layer of 1.5~2 cm in thickness was removed and the kerosene permeability of the lower layer
K was also measured. The kerosene permeability of the surface layer Ks was calculated
substituting Ky and Kj, into the following equation.

Lo/Kr = Ls/Ks + L1/ Ky,
where Ly, Lg and Ly are the thickness of the total layer, the surface layer and the lower
layer respectively (Fig. 5). The results are also given in Table 1. The values of K, Ks
and Ky of NaCl ice grown from NaCl water 0.6 mol/1 in M that had almost the same salinity
as natural sea water have the magnitudes of 6 Xx107*~3x 1073, 10-% and 10~*~3x 10 *cm/s

respectively.



