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Fig. | Normalized Ca?*—Na* exchange isotherm for
bentonite clay
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Cc,:Ca?* concentration in solution (meq cm3)

Cua:Na* concentration in solution (meqcm?)

Qca: Exchangeable Ca?* (meq,g-soil)

Qg :Exchangeable Na* (meq,g-soil)
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Fig. 2 Water retention curves for three different states
of bentonite clay
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Fig. 8 Changes in water flux for a leaching
experiment
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Fig. 4 Changes in Cl- concentration profiles for a
leaching experiment
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leaching experiment
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Summary

Solute transport in clay systems is strongly governed by ion exchange phenomena. We carried out two
kinds of experiments in order to investigate the effect of Ca* —Na2* ion exchange on the transport of solutes.
One was a leaching experiment of Na-bentonite with CaCl, solutions. The other was an evaporation experi-
ment of Ca-bentonite having groundwater consisting of NaCl solution. Since Ca2?* —Na* exchange is
nonlinear, two types of ion exchange can take place: favorable exchange due to a high affinity for Ca%* and
non-favorable exchange due to a low affinity for Nat.

Favorable exchange could be observed in the leaching experiment. Penetrating Ca?* exchanged with almost
all adsorbed Na* at the moving front of the Ca?* concentration profile. Then, the Ca?* front became steep.
On the other hand, non—favorable exchange could be observed in the evaporation experiment. The penetrating
front of Na* concentration profile became flat.

Ca2*—Na* ion exchange affects the hydraulic properties of soils. In the leaching experiment, the water flux
was suddenly increased when the whole clay from the surface to the bottom was transformed into a Ca-clay
system having higher hydraulic conductivity. Water retention also varies significantly depending on the clay
systems. For a given water suction, the water content of Ca-bentonite leached with CaCl, solution is less
than that of Na-bentonite, whereas it is much greater than that of Ca-saturated—bentonite mixed with CaCl,
solution. Predicting the changes in the hydraulic properties caused by ion exchange is important to quantify
the transport of exchanging solutes in soils.

(Soil Phys. Cond. Plant Growth, Jpn.,62, 3 —11, 1991)
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Fig. 2 The shrinkage curve of the disturbed and consolidated test sample

(No.30 lot in the Yasugi distlict: Sampling in July of the year 1982)
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Fig. 6 The relation between the groundwater level and the forming condition of soil structure
in the soil profile of the Nakaumi and the Hachirogata reclaimed land
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Summary

This study investigated the shrinkage behavior of strongly clayey soil with the soil texture of LiC on SiC
and the part it played in the formation of soil structure in the Nakaumi reclamation.
The results obtained were as follows:

1. The strongly clayey soil in the Nakaumi reclamation, especially the muddy sediment forming the subsoil,
showed the anisotropy that the shrinkage length of the vertical direction to the depositional surface of this
soil changed little; the change in shrinkage length of the horizontal direction was always fairly larger than
that of the vertical one in the shrinkage behavior of soil during the progress of drying.

2. It was supposed that the anisotropy in the shrinkage behavior of this soil was due to the flat faces of
platelike soil particles with the low swelling being horizontally oriented and the vertical distance between
the platelike soil particles, i.e., the distances between their flat faces, being shortened under the normal con-
solidation caused by the covering soil pressure; and consequently the horizontal ones between them, i.e., the
ones between their edges, become rather larger than the vertical ones.

3. The orienting structure of this soil was also clarified by the result of an unconfined compression test.
The compression stress of the vertical direction to the depositional surface of this soil was large and that of
the horizontal one to it was small.

4. It was supposed that in this soil, because of the anisotropy in its shrinkage behavior, the occurrence of
primary cracks was greater, the development of secondary cracks easier, and consequently the formation of
the prismatic and angular blocky structure was smoother than that in the soil consisting mainly of platelike
montmorillonites with a high swelling from the Hachirohgata reclamation.

(Soil Phys. Cond. Plant Growth, Jpn.,62, 13—22, 1991)





