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Stabilization of Heavy Metals by A Self—developed Soil Binder and Its Application in Ecological Embankment

Engineering of Riverbank
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Abstract : The present study aimed to evaluate the stabilization of soil heavy metals by a self—developed binder named GSS-02 which would
become a standard for the implementation of riverbank solidification engineering. Ordinary Portland cement(OPC ) and GSS-02 were mixed
with soil samples at various ratios and the efficiency of stabilization of Cu, Zn, Cr and Ni in soils was evaluated by the US EPA TCLP toxicity
test. The unconfined compressive strength of the solidified soil was also measured to estimate its physical properties. Addition of OPC or GSS—
02 increased the pH value of the leachate up to a maximum of 7.0 and there was a clear positive relationship between the amount added and
the leachate pH value. OPC or GSS-02 had a positive effect on stabilization of Cu, Zn and Ni in soils thereby decreasing their concentrations
in the leachate by 3~7 fold and simultaneously activated Cr. Both additives increased the compressive strength of the solidified body. When
the additive ratio was less than 10% the compressive strength of the solidified body treated with GSS—02 was greater than that with OPC treat—
ment. The opposite effect was observed when the additive ratio was increased, resulting in conditions favorable for plant growth. This was the
main advantage of the binder system over OPC when applied to soil bioengineering. The laboratory study suggests that the binder is suitable
for soil solidification engineering and has been applied in riverbank ecological restoration engineering at Nanhui District in Shanghai.
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Figure 1 Effect of cement or binder dose on pH value of leachate
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Figure 2 Effect of cement or binder dose on Cu,Zn, Cr or Ni concentration in leachate
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Figure 3 Effect of cement or binder dose on unconfined

compressive strength of the solidified body
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solidification engineering
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