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Stabilization of Heavy Metals in Contaminated Soil around Zinc Mining Area by Sediment

from Water Supply Plant for Cultivation of Rice
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Abstract

A study on effectiveness of sediment from water supply plant for fixing heavy metals in
contaminated soil and leachate reduction was conducted. The top soil samples (0-15 cm) were collected
from zinc mining site at Mae Tao Sub-district, Mae Sot district, Tak province. Analysis results of heavy metals
which contaminated in soil by US-EPA 3051 method and atomic absorption spectroscopy revealed that
concentration of the soil concentration of Cd Pb Zn and Mn were 37.60, 135.51, 770.00 and 500.80 mg
kg™ respectively. The heavy metals removal efficacy of sediment was investigated by batch experiment.
It was found that, sediment 2 g can remove Cd and Zn for 10 to 40 mg/I over than 95% and Mn 59.72%.
The ratios between sediment and contaminated soil at 1:1 gave the highest removal efficacy. For pot
treatment, which were designed in completely randomized design (CRD) with 7 treatments and 3
replications. The results shown that the pot with rations of soil 5 kg : sediment 5 kg : fertilizer 20 kg and
pig manure 70 kg gave the highest rice yield (889.00 kg/ha) and the weight of rice grain was 38.60 g per
1000 seed. The rice grain was uncontaminated by heavy metals. Furthermore, the heavy metals in leachate

from all pot treatments with sediment were lower than standard value.
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Table 1 Treatment and value sediment fertilizer and pig manure.

Treatments Soil Sediment Chemical Fertilizer  Pig manure (PM)
(kg) (kg) (CF) (kg/ha)
(value)
1 (Control) 10 - - -
2 5 5 - -
3 10 - CF 1 (30 kg) -
4 5 5 CF 3 (10 kg) -
5 5 5 CF 1 (30 kg) 70
6 5 5 CF 2 (20 kg) 70
7 5 5 CF 3 (10 kg) 70
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Table 2 Some properties of soil before planting.

Soil property

Value
1. pH 3.70
2. Electric Conductivity (EC) 4.0 dS/m
3. Organic Matter (OM) 210 %
4. Total Nitrogen 1.20 g/kg
5. Available P 26.89 mg kg’
6. Exchangeable K 32.97 mg kg
Table 3 The heavy metal in contaminated soil.
Heavy metal Total heavy metal Standard value*
(mg kg™ (mgkg")
Cd 37.60 37.00
Pb 770.00 400.00
Zn 135.51 100.00
Mn 500.80 1,800.00

* Soil Quality Standards for the Living and Agriculture of the Pollution Control Department (2004)
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Figure 1 Absorption ability of sediment from water supply plant.
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Table 4 The compare properties of soil before planting and after planting.

Study Before Planting After Planting
1. pH 3.70 7.2
2. EC (dS/m) 4.0 2.0
3. OM (%) 2.10 2.92
4, Total Nitrogen (g/kg) 1.20 10.00
5. available-P content (mg kg™) 26.89 41.00
6. exchangeable-K content (mg kg™) 32.97 80.00

Table 5 The stabilized heavy metal of soil after harvesting.

Cd Pb Zn Mn
Treatment . ; , .
(mgkg) (mgkg) (mgkg’) (mgkg’)
Soil before planting 37.60 770.00 135.51 500.80
1. soil 10 kg 23.20° 768.00 129.20° 485.32°
2. s0il 5 kg+sediment 5 kg 37.29° 768.60 133.72° 488.92°
3. soil 10 kg+CF 30 kg+Rice 24.19° 734.68 130.64° 488.31°
4. soil 5 kg + sediment 5 kg + CF30 kg + Rice 37.24° 768.61 134.58° 488.71°
5. soil 5 kg+sediment 5 kg+CF 30 kg+PM 70 37.39° 768.95 134.73° 498.03°
kg+tRice
6. soil 5 kg+sediment 5 kg+CF 20 kg+PM 70 37.57° 769.00 134.91" 490.67°
kgtRice
7. soil 5 kg+sediment 5 kg+CF 10 kg+PM 70 37.44° 769.00 134.98' 498.91°
kg+Rice
F-test' * ns * *
CV (%) 6.33 1.72 2.23 5.19

"F-test means in the same column followed by the same letter are not significantly different at P<0.05 by Duncan.

“indicated significantly different at P<0.05, ns indicated non-significantly different at P<0.05.
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Table 6 The heavy metals from the leached.

Treatment Cd Pb n Mn
(mg/) (mg/l) (mg/l) (mg/)
1. soil 10 kg 14.27° 1.15° 4.96° 2.43°
2. soil 5 kg+sediment 5 kg ND ND 0.58° 1.66°
3. soil 10 kg+CF 30 kg+Rice 13.38° 1.05° 4.60' 2.40°
4. soil 5 kg+sediment 5 kg+CF30 kg+Rice ND 0.07° 0.51° 1.98°
5. soil 5 kg+sediment 5 kg+CF 30 kg+PM 70 kg+Rice ND 0.04° 0.42° 1.70%
6. soil 5 kg+sediment 5 kg+CF 20 kg+PM 70 kg+Rice ND 0.04° 0.23° 1.69%
7. soil 5 kg+sediment 5 kg+CF 10 kg+PM 70 kg+Rice ND 0.05° 0.38° 1.87%
F-test' * * * *
CV (%) 6.64 0.48 2.02 0.28

'F-test means in the same column followed by the same letter are not significantly different at P<0.05 by Duncan.

"ND = Not Detected
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