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Reactions in Stabilization and Solidification of Zn Contaminant
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Abstract

Background and Objective: The present research aims to investigate the mechanism of clay particles
- heavy metal contaminant - lime interaction process over time from a microstructural point of view.
Method: To achieve this objective, different percentage of lime was added to a laboratory
contaminated natural soil. Then, the mechanism of contaminant retention was analyzed through
studying pH changes and evaluating microstructure study (XRD).

Findings: The results of this research show that the addition of 10% lime to the contaminated natural
clay not only stabilizes the soil, but also for a sample contaminated with 250 cmol/kg-soil
concentration of zinc as a heavy metal, more than 37% increase in retention observes. The XRD
evaluation shows that the presence of heavy metal contaminant reduces the extent of lime-clay
interaction; consequently a reduction in the formation of C-S-H and C-A-H nanostructures happens.
Based on the results of XRD experiment and soil contaminant retention measurement of the treated
sample with less than 6% lime, the presence of heavy metal contaminant was probably the main cause
for peak intensity reduction of clay minerals. The results of this research show that the formation of C-
S-H nanostructure improves absorption characteristics due to its high specific surface area. In
addition, its formation reduces contaminant mobility through encapsulation of heavy metal ions
(solidification).

Conclusion: Moreover, the presence of heavy metal contaminant of zinc reduces C-S-H nanostructure
formation, in a way that the presence of 25 cmol/kg-soil of heavy metal contaminant of zinc reduces
peak intensity of C-S-H nanostructure about 90 CpS.

Keywords: Stabilization and Solidification, Zn contaminant, Lime, C-S-H Nanostructure, XRD.
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Table 1- The XRF results of lime analysis. Product Type Parameters.
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Fig.1- XRD pattern of soil sample.
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Table. 2- Some of the geotechnical and geo-environmental properties of soil sample.
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Fig. 2- The rate of Pb heavy metal retention by sample stabilized soil with different percentages of lime after 7
days of curing.
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Fig.3- Buffering capacity range of the soil sample stabilized with different percentages of lime.
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Fig. 4- XRD analysis of the soil sample, soil sample stabilized with 6 percentages of lime and soil
sample contaminated with 25 cmol/kg-soil concentration of zinc metal stabilized with 6 percentages of lime.
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Fig. 5- Variations of pH of stabilized soft soil sample with different percentages of lime after 7 days of curing.
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Fig. 6- Variations of pH of stabilized soft soil sample with 6 percentages of lime after days curing.
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Fig.7- Variations of pH of soft soil sample contaminated with 25 cmol/kg-soil concentration of zinc stabilized
with different percentages of lime.
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