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Lead Adsorption by Soils in Seasonally Flooded Forests, Maha Sarakham Province
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Abstract

This research aimed to investigate lead absorption by soils from four seasonally flooded forests
in Maha Sarakham province: Muang Yai Forest (MY); Kosumpi National Park (KS); Nong Teen Ban Forest
(NB); and Kho Kleng Forest (KK). Batch experiment was used to determine factors that affected on the
adsorption; there were adsorbent doses 0.1, 0.5, 1, and 5 g, contact times 30 and 60 minute, and adsor-
bant concentrations 2, 4, 6, 8, and 10 mg/L. From this study, the findings showed that the potential of lead
adsorption depended on adsorbent doses with the optimal time of 30 min and the adsorbant concentration
of 2 mg/L. Langmuir model explained the adsorption behavior better than Freundlich model indicated to
the greater monolayer adsorption. The maximally lead adsorption per adsorbent could be ranked as Muang
Yai Forest > Kho Kleng Forest > Kosumpi National Park > Nong Teen Ban Forest which were (5.91, 5.90,

5.28 and 5.21 mg/g, respectively).
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Table 1 Physical and chemical properties of the soils.

Area
Soil properties
MY KS NB KK

A (¢ B B
%Sand 57.68+11.59 43.3+14.08 53.50+11.65 50.20+11.95
%Silt 25.35+12.02° 42.65+15.89" 32.70+8.86° 37.30+11.65°
%Clay 16.98+6.98" 13.445.25" 13.80+7.56"  12.50+4.63"
Textural class loam loam sandy loam sandy loam
Soil reaction (pH) 6.29-7.24 6.33-6.86 6.37-6.63 6.39-7.16

Electrical Conductivity (us/cm)
Organic Matter (%)

Cation Exchange Capacity (cmol/kg)

745.63+70.80"
2.20+1.15°

53.42+13.11"

700.88+103.91°
2.88+1.74"

45.33+13.96°

663.08+65.38°
3.06+0.40"

37.33+12.70°

716.63+40.76°
2.95+0.35"

49.92+11.40"

Available Calcium (mg/kg) 0.24+0.04° 0.21+0.04° 0.27+0.02" 0.29+0.02"
Available Magnesium (mg/kg) 1.30£0.24" 1.2240.27" 1.31£0.16" 1.36+0.19"
Nitrogen (%) 0.45" 0.42" 0.42" 0.40"
Total Pb (mg/kg) ND ND ND ND

ND= Not detect

The different superscript letters in each row are significantly different (+SD., 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 minutes.
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Figure 3 Percentage removal of lead at adsorbant concentrations 2, 4, 6, 8, and 10 ppm.

Table 2 Parameters of Langmuir and Freundlich models.

Area Langmuir models Freundlich models
R* K. q_(mg/g) R’ K. n(mg/g)
MY 0.98 -28.78 5.91 0.86 16.57 -2.43
KS 0.98 -23.19 5.28 0.82 16.20 2.18
KK 0.98 -28.88 5.90 0.77 15.25 -2.70
NB 0.97 21.76 5.21 0.75 15.57 -2.28
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