AR

Vol. 15(4), p. 39~45, 2010 LFEED>

ol otdst ZHE 0|88 S35 2Y 44X EQF oSt
2|2 2|8} Column AE 97
WEH! . ZRH - HARY
ook B4, Seush HARAN A ek

The Laboratory Column Examination of Stabilization for Agricultural
Land Contaminated by Heavy Metals using Sequential Stabilization
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ABSTRACT

In order to treat paddy soils contaminated by Pb, Cd, and As near the abandoned mine, H,PO, was used for stabilization
of Pb (PO4/Pb mole ratio of 2/1). In addition, CaCO; and FeSO, were used as stabilizers for treating Cd and As (2% w/w),
respectively. Leaching tests were conducted with artificial rain in the column to assess the heavy metal stabilization
efficiency. The mass of heavy metals in the effluents passed through the columns were analyzed. The remaining heavy
metals in the soils were also analyzed as Korean soil standard method, phytoavailability test and sequential extraction test.
Lead in the effluent was not detected when H,PO, was used as a stabilizer. This result suggests that H,POy is efficient for
Pb stabilization. In addition results of sequential extraction scheme suggest that heavy metals are present as residual forms
which is not easily extracted.
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Fig. 1. Construction of a column test.
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Table 3. Experimental conditions for sequential extraction of Pb, Cd from soils

Step

Extraction procedure

Fraction

IM NH,NO;, pH 7.0 (0.5 h)

Exchangeable (EX)

IM Na-acetate, pH 5.0 (6 h)

Carbonate-bound (CB)

3 0.04M hydroxylamine hydrochloride in 25% acetic acid 6h at 95°C in water bath

Fe/Mn oxides-bound (OX)

0.01M HNO;, 30% H,0,, at 85°C in water bath (5 h)

4 30% H,0, at 85°C in water bath (1 h)
IM NHyNO; shaking at room temperature (10 min)

Organic matter-bound (OM)

5 4M HNO; at 80°C in water bath (16 h)

Residual (RS)

3foll ofsl Sal=rt Sk Fae] FHl(Hartley et
al., 2004).

® Residual(residual phase) : EFALS] A% ol
AR FeY] Fa5oE AdAdNE =] 2ts
3 3?]]5“ _04 %‘:’-Z\:

oefet Fele] a5 T 788 T AgH 2
carbonate ZA3H| TE45- Ec"t YlellA] Agteo] efsfar
olF/dol Eol AEd F5EHY] AL FHY TEE
(bioavailable fractlon)'E—O]T:]-. WA Fe, Mn oxide 23t
| (reducible phase), 7% 23 El(oxidizable phase), &
E U A3 S5S(residual phase)52 ESF U] dos}

A AE FER o5/l Yol 2Edl| F5H7] ol
)] T <S(non-bioavailable fraction) &2 F-FHT}
(Ma et al.,, 1993).

2 dFoME dPE W SESY SA S L E
o] A4 E Hetslar, g3}t A2 A - o T
& F(speciation)?] W3l T3S} -?43}04 Tessier et
al.(1979p1] &J3le] Jike & HS BB s &
FAEFEHS A83ISl

3.0 9 E

lo

3.1. Column S F&ET2| 535 &2

M Z12ke] columnS EEE G32m0] QlAEre 235t
¥ AHHNO)E 7k8te] pH 1 o2 &1 15ml B
FBol| A=+ F, ICP-OES(Perkin-Elmer Optima 2000
DV, USA) & 4351t 7 27 S35 85 A
S5 ol Fig 2, 3 F 4ol YERARITE @] A9l
HAg] EYelx] &2 0 R o] fEEeH wiel, QI

o2 AR thrie] B 3] w4 A v
gow §EH ol A9 A7 Avel 43E 2

BN

o QL) o] BgslERo] A AT

AN 82o0] 517 gke Ehitkele) - A4,
2007). FHEHS) A% o) vl S Belor} ol

J. Soil & Groundwater Env. Vol. 15(4), p. 39~45, 2010

0.30

0.25 W
0.20 -
—e— Control
S —— H3PO4
E 045 —v— H3PO4+FeSO4
& —o— H3gPO4+CaCO3
0.10 4 A H3PO4+FeS0O4+CaCO3
0.05 4
0 100 200 300 400

Pore volumes exchanged

Fig. 2. Lead concentration in the effluents of the control and
treated soil columns.
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Fig. 3. Cadmium concentration in the effluent of the control and
treated soil columns.
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Fig. 4. Arsenic concentration in the effluent of the control and
treated soil columns.
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columns.
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