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Passivation of As and Sb in Soil with Iron-containing Amendments and Its Mechanism

HOU Zong-wu', FU Ping-feng', DENG Wei', WANG Xiao-fei’*, CHEN Yu-qi', LI Jia', XUE Tian-li*
(1. School of Civil and Resources Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Guirun Environmental Technology Co. , Ltd., Nanning 530200, China)

Abstract: Applying blast furnace slag, steel slag, desulfurization gypsum and calcium hydroxide as main
raw materials, iron-containing amendments were prepared by further adding iron sulfate. The passivation
of As and Sb in co-contaminated soil was investigated by using iron-containing amendments. The
passivation mechanisms were revealed by investigating the changes of As, Sb and Fe fractions, mineral
compositions of soil and chemical states of As and Sb. The results show that the leaching concentrations of
As and Sb can be significantly reduced from 69. 7 and 172. 67 pg/L to 6.95 and 1. 61 pg/L respectively,
while the dosage of iron-containing amendments with 15% FeSO, is 20% and H, O, solution with 2%
concentration is used to replace pure water. After passivation, the nonspecifically absorbed As and Sb
reduce by 7. 3% and 11. 7% respectively, and the specifically absorbed As and Sb reduce by 2. 7% and
0. 9% respectively. Available As and Sb are transformed to Fe/Al hydrous oxide-bound and residual As and
Sb species. New phases of goethite and ferrihydrite are generated in passivated soils, and the contents of
amorphous/crystal Fe oxides in soils rise remarkably after passivation. Besides, some As(]l[ ) species are
transformed to As(V ). The results reveal that Fe-As, Fe-Sb and Ca-Sb species might be generated after
As and Sb in soil are passivated by iron-containing amendments.

Key words: arsenic; antimony; iron-containing amendment; passivation; mechanism
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Fig. 1

Leaching concentrations of As(a)and Sb(b)in soil passivated by dosing single iron sulfate
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Fig. 2 Leaching concentrations of As(a)and Sb(b)in soil passivated by dosing iron-containing amendments
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Table 3 Effects of dosage of iron-containing amendments on leaching concentrations and

solidification rates of As and Sb in passivated soils

AR A TC 24 ) o S AL /d BHWE/ (g LD Ak %
A/ % TR W k4B i/ % As Sh As Sh
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10 15 14 15. 09 11.65 78. 36 93. 25
20 0 7 20. 21 40. 32 71.01 76.65
20 0 14 15. 31 20. 21 78. 04 88. 30
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20 15 14 6.95 1.61 90. 03 99. 07
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Fig. 3 The fractions of As(a)and Sb(b)in control and passivated soils
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Table 4 Contents of different iron oxide fractions in control and passivated soils
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Fig. 4 XRD pattern of control and passivated soils with iron-containing amendments
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Fig. 5 XPS lines of As 3d(a)and Sb 3d(b)of control and passivated soils with iron-containing amendments
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Table 5 Binding energy and relative content of As( I Jand As( V )of control and passivated soils
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