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Study on the effect of salt solution on expansion rate of Na-bentonite

TU Zhibin, SHI Wei, YANG Zhongnian, ZHANG Yingying
(College of Civil Engineering, Qingdao University of Technology, Shandong Qingdao 266033, China)

Abstract: In order to investigate the influence of the concentration of inorganic salt solution, cation valence and
alkalinity on the swelling characteristics of sodium bentonite, sodium bentonite is tested for free expansion rate
using different concentrations of KCl, CaCl,, MgCl,, AICl,, K,SO,, K,CO,, KOH, NaCl and NaOH solutions
instead of distilled water. It was found that K, Mg”" and AI’" in the salt solution replaced the counter ion Na™ ,
and the replacement ratio of Na' increased with the increase of cation valence. The free expansion rate of bentonite
decreased with the increase of solution concentration, and the process is divided into three stages. The higher the
valence of the metal cation, the inhibitory effect of the first stage on the expansion potential is more pronounced.
When the concentration of solution is more than 0. 25 mol/L, the effect of K' on the swelling potential of sodium
bentonite is more significant. When the salt solution is weakly alkaline, a small amount of OH  promotes the
dispersion of the soil particles. When the concentration of NaOH solution is lower than 0.6 mol/L, the free
expansion rate is mainly affected by the concentration of the solution. When the concentration of NaOH solution is
higher than 0. 6 mol/L, the free expansion rate is affected by the dual affects of the concentration of the solution
and the high pH.

Key words: expansion rate; counter ion; concentration; cation valence; alkalinity
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Fig. 1 Free expansion rate test in salt solution
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Fig. 4 Relationship between free expansion rate and

salt solution concentration
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Fig. 8 Relationship between free expansion rate and

concentration of different potassium salt solutions
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