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Effects of salinity on diffusivities of Sr2+ and I-ions in compacted bentonite
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In order to investigate the effects of salinity on diffusivities in compacted sodium-bentonite, the thorough-diffusion
experiments of Sr2+ and I- ions were performed at 298K. Highly purified bentonite was compacted to a dry bulk density of
0.9 Mg/m3 and then saturated with 0.01 to 0.5M NaCl solutions. Effective diffusion coefficients, De of I- ion increased from
1.0 x 10-11 m2/s (0.01M NaCl) to 5.3 x 10-11 m2/s (0.5M), while those of Sr2+ ion also increased from 1.3 x 10-13 m2/s
(0.01M NaCl) to 2.2 x 10-11 m2/s (0.5M). Changes in the diffusivities of the both ions can be attributed to changes in
microstructure and/or sorptivity of bentonite as a function of salinity. The both ions are interpreted as diffusing through
porewater among clay stacks.

In order to investigate the effects of salinity on diffusivities in compacted sodium-bentonite, the thorough-diffusion
experiments of Sr2+ and I- ions were performed at 298K. Highly purified bentonite was compacted to a dry bulk density of
0.9 Mg/m3 and then saturated with 0.01 to 0.5M NaCl solutions. Effective diffusion coefficients, De of I- ion increased from
1.0 x 10-11 m2/s (0.01M NaCl) to 5.3 x 10-11 m2/s (0.5M), while those of Sr2+ ion also increased from 1.3 x 10-13 m2/s
(0.01M NaCl) to 2.2 x 10-11 m2/s (0.5M). Thus, the effects of salinity on De were greater for Sr2+ ion than for I- ion.
Changes in diffusivities of the both ions were considered to be attributed to changes in microstructure and/or sorptivity of
bentonite as a function of salinity. XRD profiles of smectite in saturated bentonite consisted of two diffraction peaks related to
basal spacing, d(001) of 4.01nm and 1.88nm. The former peak was only observed in the profiles of the low-saline conditions
&#8804; 0.1M NaCl, while the latter one unchanged with respect to salinity. Absence of d(001) of 4.01nm is indicative of
aggregation of smectite crystal at the high-saline conditions. Assuming that the numbers of clay layers per stack were 5 for
0.01M and 20 layers for 0.5M NaCl solutions, their external pore sizes were theoretically evaluated as 6 nm and 21 nm,
respectively. The larger pore space means the lower interaction between the diffusants and smectite-surface. Hence, the
increase in De of I- ion may have been caused by the increase in external pore size and a decrease in the anion-exclusion with
respect to salinity. The formation factors of Sr2+ ion showed the close values to those of I- ions at high salinity conditions of
0.3 and 0.5M NaCl. This can be explained by considering that the Sr2+ ion also diffuses the external pore at high-saline
conditions, because of low-sorptivity of Sr2+ ion on smectite. Contrary to previous studies of diffusivities in highly
compacted bentonite, De's of Sr2+ ion were smaller than those of I- one and decreased with an increase in salinity. This
indicates that the external pore space is the major diffusion-path for the both ions at low dry density of compacted bentonite.


