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Multipurpose Utilization of Mineral Resources «203 ¢
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Fig .1 Effect of stirring time on expansion capacity of bentonite
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Fig .2 Effect of stirring time on the infiation index of bentonite
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Fig.3 Effect of pH on expansion capacity of bentonite
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Fig 4 Effect of pH on expansion index of bentonite
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Fig .5 Effect of heavy metal ion concentration on expansion
capacity of bentonite
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Fig .6 Effect of heavy metal ion concentration on expansion
index of bentonite
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Fig .7 Effect of bentonite content on expansion capacity of
bentonite
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Fig .8 Effect of bentonite content on the expansion index of
bentonite
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Fig .9 XRD analysis of bentonite before and after heavy
metal ion treatment (a. raw ore b.Cu** c.zn?* d. Pb**)
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Fig .10 FTIR spectra of bentonite before and after heavy metal
ion treatment (a. raw ore b.Cu®* c.zn* d.Pb**)
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Effect of Heavy Metal Ions on Swelling Property of Bentonite
Guo Zhengzheng, Guan Junfang, Chen Fei, He Xianju, Wang Fei, QianYupeng
(School of Resources and Environment Engineering, Wuhan University of Technology, Wuhan, Hubei, China)

Abstract: Aiming at the change of swelling property of bentonite in heavy metal ion solution, the failure
issue of geosynthetic clay liner was caused,this paper takes bentonite from a certain area in Xinjiang as the
research object, three kinds of ions, Cu®*, Zn** and Pb** , were selected for system experiments. The results
show that: the bentonite addition is 5g, initial solution concentration of Cu®*, Zn** and Pb* is 3.55 mmol/
L, pH is 6.5, stirring time is 20 min, 30 min and 30 min,respectively. the swellingvolume of bentonite is7.6
mL/g,8.0 mL/g,9.0 mL/g, respectively. the swelling index of bentonite is 3.5 mL/g,4.0 mL/g and4.6 mL/
g, respectively. Compared with the swellingvolume and swelling index of raw ore is 21 mL/g and 15 mL/
g, respectively. the swelling property of bentonite decreased significantly. XRD and FTIR analysis revealed
that Cu®, Zn** and Pb** exchanged with the interlayer ions of montmorillonite minerals in bentonite, and
the metal ions entered the montmorillonite layer, which increased the interlayer spacing of montmorillonite,
destroyed the bonding between water molecules and montmorillonite layer, resulting in the adsorption
capacity of bentonite to water is weakened, and the swelling property of bentonite is reduced, but the
structure of bentonite is not changed.

Keywords: Heavy metal ion;Bentonite; Swelling volume; Swelling index.



