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Leaching Behavior of Pb, Cd and Zn from Soil Stabilized by Lime Stabilized

Sludge
LI Xiang,SONG Yun,LIU Yong-bing

( Environmental Protection Research Institute of Light Industry, Beijing Key Laboratory of Industrial Contamination and Remediation,
Beijing 100089, China)

Abstract; Stabilization of Pb, Cd and Zn spiked soil by using lime-stabilized sewage sludge( LSS) as amendment was investigated in
this study, and the effectiveness was evaluated by using leaching tests ( TCLP, SPLP and de-ionized water) and modified BCR
sequential extraction procedure. The results of TCLP indicated that the concentrations of heavy metals in TCLP leachate reduced
significantly with the increase of the mass percentage of the LSS and the leaching reduction rates were as high as 99.54% for Zn,
99.60% for Pb, 99.85% for Cd at 40% of LSS addition. When evaluated by SPLP and de-ionized water leaching method, the
concentrations of Zn and Pb in leachate decreased obviously at 10% and 20% of LSS additions, but subsequently increased at 30%
and 40% because of redissolution of Zn and Pb at strong base condition. After pH value of LLS-stabilized soil was adjusted by ferrous
sulfate and phosphoric acid for recovering soil plantation function, the pH value of the soil decreased effectively, in the meantime
promoting the stabilization effectiveness of Pb and Zn. The BCR test revealed that compared with the spiked soil exchangeable
proportion of Zn, Pb, Cd in the soil and the soils adjusted by ferrous sulfate obviously declined, which implied the migration for Pb,
Cd and Zn of contaminated soil could be confined. This study results show that municipal LSS can be reused in the stabilization of heavy
metal contaminated soils and physical and chemical properties of LLS-stabilized soil are improved for plantation.

Key words :soil; lead; cadmium; zinc; lime-stabilized sewage sludge; stabilization; leaching behavior; speciation analysis
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Table 1  Basic properties of contaminated soil and two kinds of sludge

FE 247 pH HLF %/ S em 7! HHLF/ g kg ™! SR/ g kg™! /g kg ™!
V5t 7.39 137. 89 10. 54 0.285 0.514
A KA 12.52 4842.50 115 8.28 4.43

®2 FRIMARFAFTRHESEZEM TCLP BHIRE"D

Table 2 Heavy metal content and TCLP concentrations of contaminated soil and two kinds of sewage sludge

i%)ﬁléﬁ/mg'kg’l

TCLP & i /mg-L~"

> 1 s

HEEH Zn cd Zn Cd b
TEY 4489. 51 9.54 4817.88 153. 61 0.31 8.77
HIRFARTE 80. 33 0.25 1.43 0.000 3 0.058
PR 500. 00 1.00 500. 00 — 1.00 5.00

1) SRR E FRAEOE H GB 15618-1995 “ 4 HEBA 5% Bt r 1fE” = GAn e, 35 th VR BE AL E BRAEA U. S. EPA 1Y 40 CFR 261. 24 Toxicity

characteristic
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Fig. 1 Leaching concentrations of heavy metals of soils

stabilized by various rates of lime-stabilized sludge
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Fig. 2 Concentrations of heavy metals in the SPLP & deionized

water leachates of soils stabilized with lime-stabilized sludge
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