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Abstract 

Shrinkage of compacted soil barrier possibly lead the change in the liner properties. particulary. 

when bentonite is used. Ion exchange between cations in hydrating liquid and cations in the bentonite results 

in bentonite shrinkage. This study aimed to assess the effect of ion exchange on shrinkage of silty sand 

mixed with sodium bentonite. The bentonite-soil ratio of 5% by weight was used in the study. The soil 

specimens were compacted with different efforts and hydrated with different liquids, which were distilled 

water. 0.0125 NI and 0.125 M calcium chloride solutions. The swell and shrinkage of the soil samples were 

measured under 20 kPa confining stress as well as free swell conditions. It was found that the swell and 

shrinkage of the silty sand mixed with bentonite decreased as a result of the ion exchange reaction. Sodium 

bentonite was gradually changed to calcium bentonite. The swell and shrinkage of the samples compacted 

with low energy were less than that compacted with high energy, due to soil density differences. The 

samples tested under confining stress achieved lower shrinkage The higher swelling the higher shrinkage. 

"therefore. the soil-bentonite barrier must be protected from ion exchange reaction in order to maintain its 

effectiveness. 
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