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Tab. 1 Physical properties of commercial sodium bentonite
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Fig. 1 Changes of maximum expansion rate with load in salt solution
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Fig. 3 Relation between shearing stress and displacement under different concentration solutions
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Fig. 4 Relation between peak strength and vertical load under different concentration solutions
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Tab. 3 ¢ and ¢ of bentonite under different concentration of

salt solutions
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Fig. 5 The relationship between permeability coefficient and load in different concentration solutions
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Fig. 6 Pore size distribution of bentonite under different cationic

salt solutions
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Effects of Different Cationic Salt Solutions on Mechanical Properties

of MX-80 Bentonite

XIANG Guosheng', WANG Xinxin!, HUANG Jinkun?, SONG Shaohui', SHAO Feiyang', JIN Rencai’

(1.Department of Civil Engineering, Anhui University of Technology, Ma’anshan, Anhui 243002, China;
2.China MCC17 Group Co.,Ltd. Ma’anshan, Anhui 243002, China)

Abstract:[Objective] Study the changes in mechanical properties of bentonite under the erosion of saline
groundwater and evaluate its impact on the safe operation of deep geological repositories. [Methods] By
simulating the groundwater environment of deep geological repositories, the swelling consolidation tests, shear
tests and hydraulic tests of MX-80 bentonite under the erosion of different concentrations of salt solutions (NaCl,
KCl, CaCl,) were carried out to explore the variation law of the mechanical properties of bentonite under the
erosion of saline groundwater. [Result]The results show that: @As the solution concentration increases, the
interlayer spacing of montmorillonite decreases, and the swelling rate reduces; the aggregates of montmorillonite
coalesce, and the shear strength and permeability coefficient increase.(2) Ion exchange reactions occur between Ca?*,
K" and montmorillonite. At a low concentration (0.1 mol/L), the ion exchange reaction between Ca*" and
montmorillonite is dominant, and the order of swelling rate is NaCl > KCl > CaCly; at a high concentration (0.5
mol/L), K" fully replaces Na" and forms a strong K-O coordination bond, and the order of swelling rate is NaCl >
CaCl, > KCL.(3)The extent to which different salt solutions increase the cohesion of MX-80 bentonite varies. At a
low concentration (0.1 mol/L), the order of cohesion is CaCl, > KCl > NaCl. At a high concentration (0.5 mol/L), the



order is KCl > CaCl, > NaCl. The internal friction angle follows the same sequence, but the effect of cation
exchange on the internal friction angle is relatively small. (4) The pore size variation trends of bentonite flow
channels in solutions of different cationic salts are different. At low concentration (0.1 mol/L), the largest pore size of
bentonite flow channels in CaCl, solution is the greatest, and the permeability coefficient is CaCl, > KCI > NaCl.
However, at high concentration (0.5 mol/L), the largest pore size of bentonite flow channels in KCI solution is the
greatest, and the permeability coefficient is KCl > CaCl, > NaCl. [Conclusion] The mechanism of the change in
mechanical properties of bentonite under the action of salt solutions was revealed, providing a theoretical basis for
the design and safety assessment of the buffer barrier system in deep geological repositories for high-level
radioactive waste.

Keywords: MX-80 bentonite; Swelling; Shear strength; K-O coordination bond; Permeability coefficient






