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Development of hematite-coated sand was evaluated for the application of the PRB (permeable
reactive barrier) in the arsenic-contaminated subsurface of the metal mining areas. The removal
efficiency of As(Ill) and As(V), the effect of anion competition and the capability of arsenic removal
in the flow system were investigated through the experiments of adsorption isotherm, arsenic removal
kinetics against anion competition and column removal. Hematite-coated sand followed a linear
adsorption isotherm with high adsorption capacity at low level concentrations of arsenic (< 1.0 mg/l).
When As(IIT) and As(V) underwent adsorption reactions in the presence of anions (sulfate, nitrate and
bicarbonate), sulfate caused strong inhibition of arsenic removal, and bicarbonate and nitrate caused
weak inhibition due to specific and nonspecific adsorption onto hematite, respectively. In the column
experiments, high content of hematite-coated sand enhance the arsenic removal, but the amount of the
arsenic removal decreased due to the higher affinity of As(V) than As(III) and reduced adsorption
kinetics in the flow system. Therefore, the amount of hematite-coated sand, the adsorption affinity of
arsenic species and removal kinetics determined the removal efficiency of arsenic in the flow system.
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Figure 1. Optimal conditions of ionic strength (a) and pH (b} for preparation of hematite-coated sand
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Figure 2. SEM image of hematite coated sand
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Figure 3. Batch isotherms of As(lli) and As(V) adsorption onto hematite—coated sand
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Figure 4. Column removal of As(lll) and As(V) onto hematite-coated sand
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Figure 5. Column removal of As(V) in Dongil and Okdong groundwater
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