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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)

T8 B E THELER DB Lic, = 0¥ LRy B
L, 0.156 mm OfFA @ L, Caggfi<v + 71 +RAk &
L7,

Fig. 2w &KHT20% D Na~<v b+ 1 +&KE, &
KH150% @ Ca B8fI~ v b+ 1 + OFEE % B THlE
LicBERGBEB O K EE A RT, R, RZRT
BEER LA LEMHT, BEC AN CaCl, B¥ix +45
KBHEIED Ca~yv b F 1+ OKGEEL T
Rt

2.2 BREERR

EKIT20% (BEEEKEHIBY%) ONa~v b Fq
FEEEY, T BKEBEE 10 em, sec BE L+
CEWT 42 —DENTHBEARES cm, HI 5 cm
DT MR L, TORREREICEED IN
D CaCl W%, ~ VA4 y PEEHAVTT.5cm DK
LLTHE e, LT, BHEKBLOKG 759 7 A%
Kdte, Fh, BE-O=2 7 4% 5 mm T8 L,
1 ISR Fs X OV R Fic R LT BT A
v BERBAIE L, T8 LARRORD ERARRY
AR S LTERELL, ZoCat &, Nat BEXET

600  ©®
A A.
A A
R
I
400 4 .o Na-Clay
A

0.4N Cacl, 2 ©
Ca—CluyA: o

Water Content ( % , Kg-Kg™)

A
200 A
AA o
| |
" u 2 o
a0
= o P
Ca-saturated-Clay O ©
O - .

1 1 ! !

0.01 0.4 1 10
Suction ( bar)

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

O} P .
Z/O/A/I/O A/A lé
— 1 L /.5/A /I/O / 53
= o X u o A F
S 19 S J
- 2L 1'/A yad / !
s N ,O IA IIJ
< [ol/o/ 13 A
2 3k %/ A ;
Q
o ,L = 18 |+ 35days @
| A ‘EI
5 + 4 g
! | | | ]
0 20 40 60 80

Ca?* Conc. (meg/L)

Fig. 5 Changes in Ca?* concentration profiles for a
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)






