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Stabilization effects and ecological impacts on As and heavy metal co-contaminated soils stabilized by Fe-Mn
binary oxides
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Abstract: In this article, laboratory culture experiments were carried out to investigate the stabilization effects and ecological impacts on
three As and heavy metal co-contaminated soils stabilized by Fe-Mn binary oxides( FMBO). In the extraction experiments, the results
showed that FMBO could reduce the concentration of available As and heavy metals in the soils, which could decrease 93.7%~100%, 30.8%~
57.8%,81.3%~95.0%,66.7%~95.3%,55.8%~100% of available As, Ph, Cd, Zn, Cu after adding FMBO under 5% mass percentage dosage.
In the seed germination experiments, the results showed that under 09%~2.5% mass percentage dosage, FMBO could reduce the toxic effects
of As and heavy metals on the growth and development of plants in the soils.Under 2.5% mass percentage dosage, the seed germination rate,
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root length, seedling length could reach 86%~92%, 7.25~9.09 cm, 8.62~9.91 cm respectively, which were the best of all treatments. But

when the FMBO addition reached 5%, it could inhabit the germination and growth of the wheat seeds due to Mn?* releasing. In addition, FM-

BO could reduce the soil microbial diversity slightly and change the microbial community composition of the three contaminated soils. In

conclusion, stabilization effectiveness and ecological impacts should be considered simultaneously before field trials to determine the opti-

mal addition of the remediation materials.

Keywords: Fe-Mn binary oxides( FMBO ); stabilization; heavy metal; seed germination; microbial diversity
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Table 1 Basic physical and chemical properties of soils
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Figure 1 Concentrations of CaCl,—extractable As and heavy metals after adding FMBO in different soils
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Figure 2 Germination force and rate, root and seedling length of wheat seeds in different soil extracts treated by FMBO
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Figure 3 Fe and Mn concentrations of soil leachates after
adding FMBO
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Figure 4 DGGE profiles of microbial communities from three
co-contaminated soils after adding FMBO
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Table 2 Microbial diversity indexes of three co-contaminated soils
after adding FMBO

bisE] TR E(H) EFEES)  BWHEE)
DL CK 2.69 15 0.99
FMBO 2.63 14 1
Ccz CK 1.03 3 0.93
FMBO — — —
Y4 CK 2.77 16 1
FMBO 2.75 16 1

% 3 Rin FMBO f5 3 ME &5 £ HIERIE MR BELEN
BT REUEFER
Table 3 Dice coefficient of microbial communities from three co-
contaminated soils after adding FMBO

e DL Ccz 7z
CK FMBO CK FMBO CK FMBO
DL CK 100 39.4 8.6 — 35.1 29.9
FMBO 100 7.7 — 28.9 27.2
Cz CK 100 — 9.8 6.5
FMBO 100 — —
7z CK 100 64.9
FMBO 100
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Hig KA, a0 EIFRAE R, 41 %) 3 Flf 4R
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WA Z Rl ZZ>DL>CZ, ¢ ZZ 1 DL F- 4
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