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Abstract

When soil and rocks excavated from huge construction project
contains non-anthropogenic toxic heavy metals and metalloids,
such as arsenic and lead, groundwater contamination due to
leaching of these toxic substances should be carefully considered.
To evaluate the groundwater contamination risk appropriately, the
sorption characteristics of these toxic substances in the surface
unsaturated zone is a key issue. This manuscript addresses the
results of batch tests and column percolation tests on the arsenate
sorption characteristics of decomposed granite soil. The main
focus was on the effects of leachate pH, use of an immobilizing
agent to enhance arsenate sorption, and contact time on the
sorption behavior. Batch sorption test results indicate that the
arsenate sorption capacity under a pH of 10.7 is decreased by 50%
compared with a pH of 9.0 because of the competitive sorption of
hydroxide ions. The addition of 5% calcium-magnesium
composite agent to the soil definitively enhances the arsenate
sorption in the column percolation tests in which a certain contact
period with soil and permeant is maintained. This result is
supported by the batch sorption test result wherein the sorption
capacity after 48 hours of contact time is five times greater than
that at 1 hour. These testing results support the fact that arsenate
sorption in surface soil is expected to effectively prevent
groundwater contamination due to excavated soils and rocks by
optimizing the contact period and sorption capacity by use of an
appropriate immobilizing agent.
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