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Heavy Metal Cation-Induced CI- Adsorption by Variable Charge Soils

ZHAO An-zhen, XU Ren-kou, XIAO Shuang-cheng

(State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
Abstract: Three variable charge soils were chosen to investigate the effects of three heavy metal cations on Cl- adsorption by the soils with
batch method. The results showed that the presence of heavy metal cations induced the increase of Cl- adsorption by the variable charge soils
compared with that in Na* system. The ability of heavy metal cations to enhance CI- adsorption followed the order: Pb(1l') > Cu(1l) > Cd(1I),
consistent with the quantity of these cations adsorbed by the soils. It was found that the enhancement of CI- adsorption by heavy metal cations
in these soils followed the order: latosol > yellow soil > red soil, which was also related with the amount of heavy metal cations adsorbed by
the three soils. CI- was mainly adsorbed on the positive sites of the soils through electrostatic attraction between soil surface and cations. The
enhancement of CI- adsorption by heavy metal cations involved in three possible mechanisms: (1) specific adsorption of heavy metal cations
increased soil positive surface charge and thus increased Cl- adsorption by the soils; (2) the presence of heavy metal cations decreased system
pH and resulted in the increase of soil positive surface charge, and thus led to an increase of Cl- adsorption; (3) the complex such as MCI* was
formed between heavy metal cations and Cl-, when MCI* was adsorbed by the soils, the amount of CI- adsorbed by the soils increased. While
among the three mechanisms, the first one and the second one were the main mechanisms.
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Table 1 Basic properties of the study soils
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Figure 1 Adsorption of Cl-and cations by red soil and equilibrium solution pH under different initial concentration of chlorides
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Figure 2 Adsorption of Cl-and cations by latosol and equilibrium solution pH under different initial concentration of chlorides
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Figure 3 Adsorption of Cl-and cations by yellow soil and equilibrium solution pH under different initial concentrations of chlorides
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Figure 4 Zeta potential of red soil colloid in electrolyte solutions
with different cations
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