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Stabilization Effects of Fe-Mn Bmary Oxide on Arsenlc aﬁd Heavy Meté'l Co-

contaminated Soils Under leferent pH Condltlons V4 o)
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Abstract jpH |is ‘ongFof the most important féctors affecting specmtlon and stabilization “of arsenic and heavy metals in soil. In this
study"Ii FesMn blnary 0X1de (EMBO) , synthesized by redox and-precipitation reactions, was taken as the research object to evaluate its
%tablhzatmn effects on As, Pb, Cd, Zn, and’€u in three types-ﬁ'f soils under different pH conditions and to study the impacts on soil
pH dnd biffering capacity. The results showed that the leaching concentrations of As and Ph were lower in the pH range of 3-9 ( neutral
and weak acidic) and 5-10 (neutral and weak alkaline) ; and Cd, Zn, and Cu were stable in the pH range of 7-11 (alkaline). The
stability and stabilization effects of FMBO were better under alkaline conditions than acidic. In the optimal pH range, the optimum
stabilization efficiency of FMBO could reach 92.7% , 100% , 97.0% , 88.7% , and 82.7% for As, Pb, Cd, Zn, and Cu,
respectively. In addition, FMBO addition could increase soil pH and the acid buffering capacity moderately, which improved heavy
metal stabilization and made it more suitable for acid soils and areas with more acid rain. From the correlation of contaminants and soil
elements in the leachates, Fe played an important role in As stabilization, and pH had a great influence on the stabilization of Pb, Cd,
Zn, and Cu.

Key words:pH; Fe-Mn binary oxide (FMBO) ; stabilization; arsenic; heavy metal
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Table 1  Basic physical and chemical properties of soils

o oM CEC RARL AR/ %

i i ot ke emlke” DR BE o
RN (2Z) i+ 6.65 66.9 15.7 70 19 11

MR (CZ) [t 5.97 9.27 2.8 93 5 2

Ki% (DL) i+ 5.96 37.0 5.8 67 22 11

0 s Mn Pb Zn Cu Cd As
RBEHLT e )ﬁ/iﬁﬁ /mg-kg'] /mg-kg~ /mg-kg_] /mg-kg_] /mg-kg_] /mg-kg'l
KRN (227) 3.44£0.15 1442.1£12.5 3689.8 £28.5 12478.3 +175.6 2305.7 6.1 133.6+1.9  1307.2%6.1
MM (CZ) 4.00 £0.22 982.0+60.5 1331.1+38.1 3944.2+49.5 301.2+14.7 152.6 6.6  4951.4 +226.4
K% (DL) 11.07 +1.47  1355.4+113.3 4814.3+52.2 8915.2+73.0  702.8 +27.1 274.5+2.4 495.7 +6.4
T 2% + M o e p o 500 500 400 1.0 40

1) [ - A0 o i MM (GB 15618-1995) , e b f= AR 1E & AR K 00 18I U Akn . Bokn, BhRki 4220518 > 0. 05 mm

0.01 ~0.05 mm, <0.01 mm
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Fig. 3 Soil pH changes after adding different amounts of FMBO
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