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Abstract
Wauthiphun, L.}, Towatana, P.2, Arrykul, S.* and Chongsuvivatwong, V.*
Arsenic adsorption of lateritic soil, limestone powder, lime and fly ash

on arsenic-contaminated soil
Songklanakarin J. Sci. Technol., May 2007, 29(Suppl. 2) : 401-411

Arsenic adsorption efficiency of soil covering materials (lateritic soil, limestone powder, lime and fly
ash) on arsenic-contaminated soil obtained from Ronpiboon District, Nakhon Sri Thammarat Province to
solve arsenic air pollution problem was investigated using batch experiments. The four types of the afore-
mentioned soil covering materials were examined to determine their arsenic adsorption efficiency, equili-
brium time as well as adsorption isotherms.

The results revealed that among soil covering materials mixed with arsenic-contaminated soil at
10% wi/w, the efficiency of arsenic adsorption of fly ash, lateritic soil, lime and limestone powder were 84, 60,
38 and 1% respectively. The equilibrium time for lateritic soil at pH 4 was achieved within 4 hrs, whereas
pH 7 and 12, the equilibrium time was 6 hrs. For fly ash, 2 hrs were required to reach the equilibrium at pH
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12, while the equilibrium time was attained within 6 hrs at pH 4 and 7. Furthermore, lateritic soil possessed
high arsenic adsorption efficiency at pH 7 and 4 and best fit with the Langmuir isotherm. The fly ash show-
ing high arsenic adsorption efficiency at pH 12 and 7 fit the Freundlich isotherm at pH 12 and Langmuir
isotherm at pH 7.

This indicated that lateritic soil was suitable for arsenic adsorption at low pH, whilst at high pH,
arsenic was well adsorbed by fly ash. The Freundlich and Langmuir isotherm could be used to determine
quantities of soil covering materials for arsenic adsorption to prevent arsenic air pollution from arsenic-

Arsenic adsorption on arsenic-contaminated soil
Wuthiphun, L., ef al.

contaminated soils.

Key words : arsenic, soil covering materials, contamination, adsorption, isotherm
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Arsenic adsorption on arsenic-contaminated soil
Wuthiphun, L., ef al.

Table 1. The experimental design for the determination of arsenic adsorption efficiency

of soil covering materials (4 types)

Treatment Treatment Description
1 As contaminated soil (25 g) + deionized water (100 ml)
2 (Lateritic soil+ As contaminated soil)* 25 g + deionized water (100 ml)
3 (Limestone powder + As contaminated soil)* 25 g + deionized water (100 ml)
4 (Lime+ As contaminated soil)* 25 g + deionized water (100 ml)
5 (Fly ash+ As contaminated soil)* 25 g + deionized water (100 ml)

Note : * The amounts of soil covering materials in the As contaminated soil were 2, 4, 6, 8 and 10%

(w/w) for each treatment.
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Table 2. The chemical properties of arsenic - contaminated soil collected from Ronpiboon District,
Nakhon Si Thammarat Province and soil covering materials.

Parameters As-contaminated soil Lateritic soil Limestone Lime Fly ash
powder

pH 7.60£0.03 5.020.06 8.98+0.02 12.58+0.02 12.10+0.02
Electric Conductivity 7443.26 20+0.53 1560.49 9,850+179.69 38,366+880.66
(us/cm)
Organic Matter (%) 0.560.01 0.58+0.01 4.1410.06 18.27£0.15 4.9910.11
Total As (mg/kg) 78+0.23 2140.07 13+0.03 17+0.04 13£0.12
Total Fe (mg/kg) 3,50448.73 15,391£80.98 20+1.81 1£0.24 3,871£11.00
Total Ca (mg/kg) 278+2.47 5240.62 101,135£79.60 112,542£79.05 75,804+73.00
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Figure 1. Efficiency of arsenic adsorption of soil covering materials (4 types)
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Table 3. Freundlich Isotherm for arsenic adsorption of lateritic soil and

fly ash
Lateritic soil q=KC,'" Slope n K R’
pH 4 q=322.62C"""  0.6801 1.47 32262  0.983
pH7 q=189.37C""™ 07182 139  189.37  0.979
pH 12 q=>5297C>""° 0.7916 1.26 52.97 0.883
Fly ash
pH 4 q=23.27C""" 1.0739 0.93 23.27 0.936
pH7 q=132.34C 09592 1.04 132.34  0.967
pH 12 q=1569.38C 7 0.7386 1.35 569.38  0.989
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Table 4 Langmuir Isotherm for arsenic adsorption of lateritic soil and fly ash

Lateritic soil  1/q=(1/C)(K,*q )+ (1/q,) Slope qm KA R’
pH 4 1/q=(1/ Cf)4.2689 +0.1522 4.2689 6.57 0.04 0.987
pH7 1/q=(1/ Cf)7.9051 +0.1657 7.9051 6.04 0.02 0.994
pH 12 1/q=(1/ Cf)4.2689 +0.1522 4.2689 1.95 0.02 0.772

Fly ash
pH 4 1/q=(1/ Cf)44.6180 -0.3192  44.6180 -3.13 -0.01 0.936
pH7 1/q=(1/ Cf)9.0709 - 0.0550 9.0709 -18.18 -0.01 0.977
pH 12 1/q=(1/ Cf)1.6508 +0.1672 1.6508 5.98 0.10 0.988
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Figure 4. Langmuir isotherm of lateritic soil for arsenic adsorption
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Figure S. Freundlich isotherm of lateritic soil for arsenic adsorption
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