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Research on the Effect and Technique of Remediation for Multi-Metal

Contaminated Tailing Soils

ZHU Guang-xu'*, GUO Qing-jun', YANG Jun-xing', ZHANG Han-zhi'*, WEI Rong-fei'>, WANG Chun-yu'”,
Marc Peters'

(1. Center for Environmental Remediation, Institute of Geographical Sciences and Natural Resources, Chinese Academy of Sciences,
Beijing 100101, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; Soil samples were collected from compound polluted tailings to analyze the contents of total heavy metals and their speciation
in the soil. Laboratory batch tests were conducted to examine the effects of distilled water and different concentrations of oxalic acid,
citric acid, acetic acid, HNO, and EDTA on the removal of heavy metals from the polluted soils. The suitable eluent and its optimal
conditions including liquid to soil ratio, reaction time and washing number were also optimized, and the total toxicity reduction index
was proposed to evaluate the effect of the eluent on the remediation of polluted soil. The results showed that Cd and Pb were the most

"and 4 836.5 m-kg ™", respectively. There was significant difference in the

abundant heavy metals in the soil, reaching 52.2 mg-kg~
removal efficiency for different heavy metals. Cr had a maximum removal efficiency of 2. 7% , while the maximum Cd and Pb removal
efficiency was both about 60% . Distilled water had little removal efficiency for heavy metals, with less than 0.1 % removal rate; the
heavy metal removal efficiency of oxalic acid and acetic acid was also quite low; EDTA in 0.1 mol-L™" was selected as the suitable
eluent for the polluted soil. Evaluation of the total toxicity reduction index and the cost suggested that EDTA should be used with a
liquid to soil ratio of 6: 1, a reaction time of 3 h and 2 washings.

Key words: heavy metal ; contaminated soil ; tailing soil; washing remediation; total toxicity reduction index
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Table 1  Test eluents and their concentrations
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% CA [
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FrIER 0.05 0.1 0.2
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Table 2 Contents of heavy metal in test soil and reference standard values/mg-kg ™"
A~ B
s LY i
Cd Cr Ni Pb Zn
ik 1% 52.2 246.6 620. 1 85.4 4836.5 1719.4
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B E S B RN | TR AL AE AR
PEERLE 10— B b T 4 A R R U
PR A T 2 AP pH (H 55 SR 1 AR AR 52 1)
TSR G A IR v FCRT AR A PR ey
AHLETE R A A AT RERE L ok, WAETE TS
M fEEN:; RES FERA T W R, A
FEXACEFRA RE A, 1 Ak A 7R 2 DA b B4R AT
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S8 30. 2% F1 8. 7% . Ni FE LA B AL STk
BAETE, ZH DB 0 R 40% Aty HUOZ T
WJRZS 5 Ni BEAY 13.8%.
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Fig. 1 Speciation distribution of heavy metals in test soil
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Fig. 2 Removal efficiency for the heavy metals by different eluents in a series of concentrations
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