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Washing Remediation of Soil Contaminated With Hexavalent Chromium Using Iron Powder
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Abstract

Soil washing using iron powder has been developed to remediate hexavalent Chromium (Cr) from
contaminated soil. This treatment comprises desorption, iron powder reaction and dehydration processes.
Compared with the previous method, the washing plant can be simplified because it uses less water, and water
treatment process can be omitted. Laboratory tests show that the iron powder reaction proceeds under the
condition that the added solution has weak acidity and four levels of contaminated soils can be washed. In a
large-scale washing test, iron powder that has adsorbed Cr can be collected by a magnetic separator and the
water-soluble hexavalent Cr content of washing soil can be reduced to the environmental standard and the
content can be removed to 1mg/kg.
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Scheme of Washing Remediation Using lron Powder
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Table 1
Physico-chemical Properties of Soil Samples
" EC cr( ) cr( )
) "] mey | (makg)
A 110.3 6.3 17 0.36 21.0
B 100.1 6.2 24 0.53 28.3
C 99.4 7.0 28 0.94 329
D 474 6.1 7.0 0.69 70.1
Table 2
Experimental Cases and Results
46 19
Cr( ) Cr( ) |Cr( )
pH pH
(%) (min) (mg/L) (mg/L) | (mg/kg)
0 30 5.8 1.52 6.1 | 046 10.5
Al 0.5 30 6.0 0.19 6.3 | 007 2.2
0.5 60 57 | 0007 |56 | 0013 0.7
1 30 6.0 | 0005 | 6.1 | 0.005 0.4
0 30 6.6 1.69 6.4 | 045 16.2
B | 4 0.5 60 6.5 0.52 6.4 | 0.14 5.7
0.5 180 | 66 | 0006 | 64 | 0.012 0.7
1 60 6.3 | <0.005 | 6.1 | 0.007 0.5
0 30 5.9 2.43 6.4 | 087 20.2
Cl s 0.5 120 | 6.3 0.76 65 | 015 7.3
1 30 6.1 0.83 63 | 014 7.6
1 60 6.4 | <0.005 | 65 | <0.005 1.0
0 30 6.2 42 6.1 | 078 48.6
D | o 1 180 | 7.3 0.81 6.8 | 019 175
2 60 6.6 1.78 6.6 | 048 28.6
2 180 | 7.2 | 0005 | 7.0 | <0.005 0.3
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Relation of Water-soluble Cr( ) and Cr( ) Content
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Relation of Removal and Collection Cr( ) Quantity

Table 3

Physico-chemical Properties of Soil Samples
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Table 4
Photo 2 Operation Conditions of Plant
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Table 5
Experimental Cases and Results
4.5 46 19
1) Table 5 No. | e | GO @)
No.0 6 )| P msim) mgl | molkg
0.36mg/L 24.2mg/kg 0 6 0 6.5 76 0.36 14.2
1 4 0.25 7.2 82 0.01 0.3
120 2 4 0.5 6.8 77 0.005 0.2
0.05mg/L 3 4 1 6.8 101 | <0.005 0.3
1mg/kg 4 4 2 7.0 89 0.007 0.3
5 6 1 6.8 67 0.006 0.3
6 8 1 6.9 63 <0.005 0.2
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