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Lead Adsorption Potential of Soils Collecting from Public Reservoirs,

Maha Sarakham Province
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Abstract

This research aimed to investigate a potential of reservoir soil on lead adsorption by sampling soils
from four reservoirs in Maha Sarakham province: (i) Huai Khonsak Reservoir (KS); (i) Bung Khui Reservoir
(BK); (iii) Kaeng Loeng Chan Reservoir (LC); and (iv) Huai Ang Reservoir (HA). Batch experiment was
conducted to investigate the optimal adsorbent dose, retention time, and adsorbant lead concentration,
and Langmuir and Freundlich isotherm were used to find the lead adsorption behavior. The results showed
that the efficient of lead adsorption increased followed to the adsorbent dose with the equilibrium time at
30 minute and the maximum lead concentration at 2 mg/L. Langmuir model could be explained data bet-
ter than Freundlich model that referred to monolayer lead adsorption. The maximum capacity of lead ad-
sorption showed the highest value at Huai Ang Reservoir (4.20 mg/g), while the lowers were Huai Khonsak

Reservoir > Kaeng Loeng Chan Reservoir > Bung Khui Reservoir (4.12, 4.05 and 4.04 mg/g, respectively).
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Table 1 Physical and chemical properties of the soil.

Soil properties Area
KS BK LC HA
%Sand 77.70+7.07" 80.90+6.62" 74.35+5.18" 69.82+13.09°
%Silt 17.7044.63° 18.7546.54° 22.70+4.63" 24.02+7.40"
YeClay 4.60+5.35" 0.35+0.14° 2.95+5.18° 6.15+7.54"
Textural class Loamy sand Loamy sand Sandy loam Sandy loam
Soil reaction (pH) 7.53-8.13 7.22-8.50 7.33-8.09 7.01-8.20

Electrical Conductivity (us/cm)

553.88+37.97°

555.54+40.46°

591.38+34.25°

733.21+145.36"

Organic Matter (%) 2.1420.15° 2.29+0.14" 2.1620.09° 2.30+0.08"
Cation Exchange Capacity (cmol/kg) 13.25+4.73° 8.5045.95° 12.75+9.21° 23.17+16.80"
Available Calcium (mg/kg) 0.180.07" 0.13+0.01° 0.1940.03" 0.18+0.02"
Available Magnesium (mg/kg) 1.03+0.11% 0.58+0.16° 0.97+0.15" 0.7120.18°
Nitrogen (%) 0.09* 0.07" 0.09" 0.13"
Total Pb (mg/kg) ND ND ND ND

ND= Not detect
The different superscript letters in each row are significantly different (+S.D.,n=3, p<0.05).
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Figure 1 Percentage removal of lead at adsorbent doses (0.1, 0.5, 1,and 5 g)
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Figure 2 Percentage removal of lead at contact times 30 and 60 minute.
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Figure 3 Percentage removal of lead at adsorbant concentrations 2, 4, 6, 8, and 10 ppm.
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Table 2 Parameters of Langmuir and Freundlich models.

Langmuir models Freundlich models
Area
R? K| b (mg/g) R? K, n (mg/g)
KS 0.98 -21.46 412 0.81 10.10 -2.53
BK 0.99 -18.82 4.04 0.84 10.22 -2.48
LC 0.99 -18.39 4.05 0.85 10.44 -2.44

HA 0.99 -19.47 4.20 0.86 10.15 -2.67
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