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ABSTRACT

Arsenic (As) usually is bound to amorphous iron oxides in the soils, and it can be removed via dissolution of iron oxides.
Inorganic acid and chelating agent are widely used to extract As in the soil washing. However, the overall performance is
highly dependent on the state of As fractionation. In this study, oxalic acid and inorganic acids (HCI, H,SO,, and H;POy,)
were applied to enhance the dissolution of iron oxides for remediation of As-contaminated soils. Oxalic acid was most
effective to extract As from soils and removal of As was two times greater than other inorganic acids. Additionally, 75%
of As bound to amorphous iron oxides was removed by 0.2 M oxalic acid. Arsenic removal by oxalic acid was directly
proportional to the sum of labile fractions of As instead of the total concentration of As. Therefore, the oxalic acid could

extract most As bound to amorphous iron oxides.
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Fraction of As (%)

Sample As concentrations (mg/kg)

F1 F2 F3 F4 F5
S1 139.5 1 14 37 34 14
S2 771 0 10 67 5 18
S3 104.7 1 11 35 25 28
S4 281.7 1 11 38 22 27
S5 57.2 1 9 50 23 17
S6 33.9 6 15 31 19 29
S7 165.6 1 11 49 21 18
S8 67 0 67 14 9
S9 85.9 1 8 64 14 15
S10 80 0 67 14 9
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Table 2. Chemical properties of soil

Sample CEC (meq/100 g) EC (ds/m) pH Al (mg/kg) Fe (mg/kg)
S1 40.3 0.3 4.8 15803.4 22087
S2 34.1 1.0 4.6 11079.5 19782.2
S3 36.5 0.6 4.8 179354 31591.8
S4 342 0.8 4.8 19885.8 35212.1
S5 24.5 0.5 5.5 8104.9 20855.8
S6 12.2 0.3 6.9 8805.2 26400
S7 13.7 0.2 6.2 9826.7 29465.3
S8 18.0 0.4 53 15043.3 27084.6
S9 14.0 0.4 52 219421 38951.2
S10 19.5 0.4 5.1 16172.6 25906.4
Table 3. Detailed procedure for sequential extraction of arsenic
Steps Experimental conditions Extractant S/L ratio”
F1. Non-specifically sorbed 4 h shaking (NHy4),SO, 1:25
F2. Specifically sorbed 16 h shaking (NH,)H,PO4 1:25
F3.  Amorphous hydrous oxide of Fe and Al bound 4 h shaking in the dark NHg-oxalate buffer 1:25

F4. Crystalline hydrous oxide of Fe and Al bound 0.5h in a water basin

F5. Residual

NHj-oxalate buffer + Ascorbic acid 1:25

80°C Aqua regia 1:50

9 S/L ratio : solid/liquid ratio
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Fig. 1. Arsenic removal efficiencies by washing agents. Experi-
mental conditions: Soil S2, S/L ratio = 1:3, room temperature and
90 min.
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Fig. 2. Fractionation change of arsenic by (a) HCI, (b) H;PO,, (c) H,SO,, and (d) Oxalic acid in Soil S2. All extract agents were used from
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