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Abstract

Project Code: MRG4780102

Project Title: Effects of humic acids on the retention of heavy metals in cement-based

stabilised soil

Investigator: Assist. Prof. Apichat Imyim (Ph.D.), Department of Chemistry,
Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330, Thailand
E-mail Address: iapichat@chula.ac.th

Project Period: 2 years

The properties of extracted humic acids from heavy metals (Cd, Cu, Cr, Pb, Ni, and Zn)
contaminated soil had been studied to understand of their influence on metal sorption
onto soil. The results demonstrated that humic acids decreased metal sorption onto
soils. The retention of six metals in cement based -stabilized soil containing humic acids
had been studied. The compressive strength of concrete mortar decreased when the
amount of metals and humic acids in soil increased. The TCLP test was performed on
the stabilized soils, the results elucidated that humic acids in soils decreased
significantly the leached amounts of cadmium and nickel. The leaching behaviors under
the factors affecting metal releasing were investigated. These factors were pH, type of
leaching medium (deionized water, potassium nitrate, acetic and humic acid solutions),
liquid to solid ratio and contact time of leaching. The metals could be highly released at
low and high pH, while their releases were moderate at neutral pH. The amounts of
released metal depend on the type of leaching media. The metal solubilizations from
stabilized soil with and without humic acids were distinguished different especially in the
case of nickel and lead species. The increase of contact time of leaching enhanced the
cumulative amount of leached metals; however, the leaching flux reduced. The results of
the tests lead to identify the necessary input parameters of a leaching model. The
leaching model takes into account the transport phenomena coupled with main physico-
chemical reactions in the saturated pore system of the material as well as in the eluate.
The model provides the concentration and the cumulative quantities released for each

species.
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