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Stabilization of Cadmium Contaminated Soils by Ferric Ion Modified Attapulgite

(Fe/ATP) : Characterizations and Stabilization Mechanism
YANG Rong, LI Hong-bo, ZHOU Yong-li, CHEN Jing", WANG Lin-ling, LU Xiao-hua

(Research Institute of Environmental Sciences, College of Environmental Science and Engineering, Huazhong University of Science and
Technology, Wuhan 430074, China)

Abstract: Ferric ion modified attapulgite ( Fe/ATP) was prepared by impregnation and its structure and morphology were
characterized. The toxicity characteristic leaching procedure (TCLP) was used to evaluate the effect of Cadmium( Cd) stabilization in
soil with the addition of attapulgite (ATP) and Fe/ATP. The stabilization mechanism of Cd was further elucidated by comparing the
morphologies and structure of ATP and Fe/ATP before and after Cd adsorption. Fe/ATP exhibited much better adsorption capacity than
ATP, suggesting different adsorption mechanisms occurred between ATP and Fe/ATP. The leaching concentrations of Cd in soil
decreased by 45% and 91% respectively, with the addition of wt. 20% ATP and Fe/ATP. The former was attributed to the interaction

1* and —OH groups by chemical binding to form inner-sphere complexes in ATP and the attachment between Cd** and the

between Cc
defect sites in ATP framework. Whereas Cd stabilization with Fe/ATP was resulted from the fact that the active centers (—OH bonds
or O~ sites) on ATP could react with Fe’* giving Fe—0—Cd— bridges, which helped stabilize Cd in surface soil. What'more, the
ferric oxides and metal hydroxides on the surface of ATP could interact with Cd, probably by the formation of cadmium ferrite. In
conclusion, Fe/ATP, which can be easily prepared, holds promise as a potential low-cost and environmental friendly stabilizing agent
for remediation of soil contaminated with heavy metals.
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