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Improved Migration of Arsenic by Bio-Electrokinetics in Soil
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Abstract : In this study, bio-electrokinetics was used to increase migration of arsenic by activating
endemic microorganisms in the soil. In this technology, bio-electrokinetics which the cultured soil
microorganisms and nutrients injected combines with biological technology. This technology using
electrical movement of microorganisms could overcome the weakness of late degradation speed
and low removal efficiency. And, various soil microorganisms reduce ferreous, manganese, etc.,
using organic matter by as an electron donor by injecting mixture of soil microorganisms and
nutrients instead of using electrolyte of the electrode. Accordingly, surrounding metal oxide
microorganisms convert arsenic (III) to arsenic (V) to increase migration of arsenic (III), in
consequence, migration of arsenic increased in 60 to 70% compared to about 30% of conventional
electrokinetics.
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Table 1. Characteristics of culture fluid

Stock sol. TESI TES2
42¢ NaHCOs 1g Na;EDTA - 2H,O 1.5g Na,EDTA - 2H0
0.3484¢g K2HPO, 0.5g FeSO4 0.043¢g ZnS04 - TH.0
0.111g CaCl, 0.024¢ CoCI2 - 6H,0
0.0952g MgCl 0.099¢ MnC12 - 4H,O
4mL TESI 0.025g CuSO4 - 5H,0
2mL TES2 0.022¢ NaMoO4 - 2H,0
0.019¢g NiCL - 6H.0
0.008g NaxSeOs
0.0014g H;BO4
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Fig. 2. Schematic diagram of reactor
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Table 2. Major soil remediation specific costs

27| et
Biodegradation 30-100
Bioventing 10-70
Biological White Rot Fungus 98
Natural Attenuation -
Phytoremediation 10-35
In-Situ Air sparging/SVE 10-50
Physi- Soil Flushing 130-220
Chemical | Solidification/Stabilization | 80-190
Pneumatic Fracturing 9-13
Thermal | Thermally Enhanced SVE | 30-130
Vitrification 25,000
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