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Abstract

Apparent self-diffusion coefficients of sodium ions in compacted sodium montmorillonite
were determined so as to obtain basic data for safety assessments of geological disposal of
high level radioactive wastes. The self-diffusion coefficients of sodium ions obtained were
in the range from 1.2X107' to 1.2X107 m? s~! under various conditions at temperatures
from 278K to 323K for compacted montmorillonite of dry density from 1.0 to 1.8 X10® kg m™=.

Retardation factors and partition coefficients (S/L ratio) were calculated from the
diffusion coefficients obtained at 303K. The retardation factors and the partition coeffi-
cients were in the range from 1.5 to 2.8 and from 1.1 X107° to 1.0 X107* m® kg™, respectively.
The partition coefficients decreased with increasing dry density of montmorillonite. The
dry density dependence of sodium ions was almost the same as strontium ions, but different
from cesium ions.

An activation energy of from 14.1 to 24.7 k] mol~" was obtained from the temperature
dependence of the diffusion coefficients of sodium ions. It was found that the activation
energy increases with increasing dry density of montmorillonite. This can be attributed to
an alteration in the kind of diffusion path for sodium ions in the compacted montmorillonite
caused by the change in the dry density.
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Table1 Chemical composition of Kunipia-F?

Si0, TiO. AlLO; Fe,0, MnO MgO CaO Na,0 K,0 H,0
58.0 0.2 21.9 1.9 0.2 3.4 0.5 3.0 0.1 10.8 wt%
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Fig.1 The cell for water saturation. Fig.2 The cell for diffusion.
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Fig.3 Concentration profile of #Na in the Fig.4 Apparent self-diffusion coefficients of
compacted montmorillonite of dry density Na™* by present authors and apparent diffu-
of 1.8X10° kg m~® at 321.8K. Diffusion sion coefficients of Cs* and Sr?* by H. Sato
period, 23.7h. ef al. as a function of dry density of

montmorillonite at 298K.
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Fig.5 Retardation factor of Na* by present Fig.6  Partition coefficients (S/L ratio) of Na*

authors and of Cs* and Sr®** by H.sato ef by present authors and of Cs* and Sr** by

al. as a function of dry density of mont- H. Sato et al. as a function of dry density

morillonite at 298K. of montmorillonite at 298K.
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Fig.7 Temperature dependence of apparent dif- Fig.8 Activation energy of diffusion of Na* ion

fusion coefficients of Na* in compacted
montmorillonite at the dry density of 1.0 X
10%kg m=2, O; 1.2X10%kg m™®, A ; 1.4X10°
kg m~%, {J; 1.8X10%kg m™3, .

in montmorillonite as a function of dry
density.
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