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Soil Heavy Metal Stabilization

Excavation and removal

!Traditional remediation method

!Most expensive option

!Most environmentally disruptive

!Long-term waste storage problem

Removal of lead-contaminated soil in Joplin,
Missouri (photo courtesy G. Pierzynski, KSU).



Soil Heavy Metal Stabilization
(con’t.)

In Situ fixation
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!Treats contaminated soil in place.

!Benefit: much less disruptive and
less expensive

!Goal: make heavy metals less
bioavailable thru use of soil
amendments..

!Disadvantage: a new technology
with uncertain public response.

Lead content in mg/kg (parts per million) of smelter slag
from Dearing, Kansas, after 24 weeks of incubation with
phosphate amendments. From Lambert, et al., 1998.

- - - decreasing bioavailability - - - >



Solubility Products of Selected Heavy
Metal Minerals

From Lindsay, 1979, and Nriagu (1972, 1973, and 1984)



Diagram Showing the Stability of Lead
Minerals in Soil



Integrated Exposure Uptake Biokinetic
(IEUBK) Model for Lead in Soil



Soil Heavy Metal Stabilization
(con’t.)

Phytoremediation

!Phytostabilization (revegetation) of
heavy metal - contaminated land.

!Phytoextraction (sequestration) of
heavy metals by plants.

!Benefit: Low cost and
environmentally friendly.

!Disadvantage: length of time for
remediation; disposal of harvested
heavy metal biowaste.

Phytostabilization of mine spoils (chat) in Galena, Kansas.
Without revegetation, wind and rain can spread heavy metals
beyond initial site of contamination. From Lambert, et al.,
1999).



Comparative Costs for Different Types of
Heavy Metal Soil Stabilization



Other Heavy Metal Soil Stabilization Techniques

! PHYTOVOLATILIZATION

! MICROBIAL BIOREMEDIATION

! EXTRACTION OF HEAVY METALS



Research Supported by Great Plains - Rocky
Mountain Hazardous Substance Research Center

! METALS RESEARCH

! DETECTION AND REMEDIAL RESEARCH

! BIOREMEDIATION RESEARCH

! FATE & TRANSPORT

(http://www.engg.ksu.edu/HSRC/research.html)


