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Column experiments have been performed to evaluate the effectiveness of chemical treatment of three
contaminated soils to decrease the leachability of arsenic.  The soils studied are sand-rich with minor,
variable amounts of clay and organic matter.  Soil arsenic concentrations are 19, 310, and 840 mg/kg on
a dry-weight basis.  Experiments have been conducted by unsaturated and saturated irrigation of soil
packed into 4 inch diameter by 17.5 inch length Plexiglas columns:  (1) chemical treatment of duplicate
soil columns, using a supersaturated tap water solution of ferrous sulfate heptahydrate, (2) tap water
leaching of the untreated soils to determine the effect of the treatment solution matrix on soil chemistry,
and (3) subsequent leaching of one of the treated soil columns by either a synthetic acid rain solution
corresponding to EPA Method 1312 leachate (for unsaturated flow conditions) or by groundwater
collected from each site (for saturated flow conditions).

In contrast to batch experiments performed to determine the optimum treatment solution
composition, column experiments showed significant release of arsenic from the contaminated soils
during the treatment process.  Saturated flow conditions mobilized an order of magnitude more arsenic
during treatment than did unsaturated flow conditions, for the soil having intermediate arsenic
contamination and the lowest organic matter content.  Using unsaturated flow conditions, chemical
treatment resulted in reducing arsenic mobility for this soil, compared to arsenic mobility in the absence
of ferrous sulfate.  The soil having highest clay, organic matter and arsenic concentrations also showed
greater arsenic release during treatment for saturated flow conditions, but only 25-50% greater than the
levels released for unsaturated flow conditions.  Chemical treatment reduced arsenic mobility initially,
and after 700 hours of treatment, compared to the tap water control experiment for unsaturated flow
conditions.  Insignificant levels of arsenic were released during chemical treatment from the soil having
the lowest level of arsenic contamination.

Batch experiment results successfully predicted leachate arsenic concentrations removed from
treated soil by Method 1312 leachate during column experiments using unsaturated flow conditions,
although total leaching time was an order of magnitude greater for the column experiments.  Chemical
treatment of soils contaminated with arsenic may provide an effective in situ remediation strategy for
sites where excavation or use of other treatment technologies are not possible or cost-effective.
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