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(1. Kﬂpy Laboratory of Land Surface Pattern and Slmulatlon Institute of Geographic Q(‘lenoes and Natural Resources Research, Chinese
Acadeémy of Scienees , Beijing 100101, Chinas 2. Arc'hltecture._& ClVllengmeenng, Zhongyuan University of Technology, Zhengzhou
4500077, Cl;ina; 3. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental
Sciences), Beijing 100012, China; 4. State Key Laboratory of Solid Waste Resources Utilization and Energy Saving Building Materials,
Beijing Building Materials Academy of Science Research, Beijing 100041, China; 5. School of Transportation, Southeast University,
Nanjing 210096, China; 6. Beijing No. 2 Middle School, Beijing 100010, China)

Abstract: In order to evaluate the effects and mechanism of in-situ cement solidification/stabilization (S/S) on heavy metal
contaminated soils, leaching tests, speciation analysis, and microscopic analysis were conducted after cement treatment of a Pb, Zn,
and Cd contaminated site in Baiyin, China. The leaching test results showed that cement could effectively stabilize Cd and Zn, which
could reduce 99.5%-100% and 96.6%-98.8% of H,SO,-HNO, extractable Cd and Zn, respectively. However, the leaching
concentration of Pb was 2.6-5.8 times higher than that before 5% cement treatment. After adding 8% cement, H,SO,-HNO,
extractable Cd and Zn were reduced by 99. 6% -100% and 94.4%-97. 9% respectively. Similarly, the leaching concentration of Pb
was 1. 9-12.5 times higher than that before 8% cement treatment. The results of sequential extraction test proposed by the European
Community Bureau of Reference ( BCR) showed that cement could transform acid extractable Cd and Zn to residual form and transform
reducible fractions of Pb to oxidizable and residual form, increasing the stability of heavy metals in soil. The microscopic analysis
results showed that Pb*>*, Zn’*, and Cd** could participate in the process of cement hydration and form silicate minerals and
hydroxides. In conclusion, cement could be an effective S/S agent to remediate heavy metal contaminated soils, and site characteristics
and environmental conditions should also be considered during the construction process.
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Table 1~ Basic physical and chemical properties and

heavy metal content of the soil

AL FE bR HiE TLE Fr/mg-kg ™!
H 6.67 As 191.6 7.0
OM/g-kg ™! 35.1 Mn 912.9 +131.3
CEC/cmol -kg( *) 2.51 Pb 801.1 +157.5
Ritt/ %" — Zn 4716.5 +195.3

4L >0.05 mm 67 cd 104.6 £1.5
Bk 0.01 ~0.05 mm 22 Cu 860.3 +210.5
i <0.01 mm 11 Fe/% 8.2+1.9

1) M WA A3 A0 Z 1 e 2k 2 mm 0 %75 4% 2 mm DL ERRA
A >50%

1.2 JEN K TR AR E AL HOAR Y B

5 DX BRI K DR B AR T T 25, 1 1
oA R B e PSS A3 P AT, e 0o 79 45 7 it Ty
5 OOV Sk 1] T Al A B T 4 22 1) B 46 1 3t T A
1k, ) SR N 20 romin ' KRR
PE I 25 SRR R G E T AME S XL 15k



9 1

B HAE . HOR AR OB BT A 15 e UK R AR e L R B

3899

B3 A TR AN REAS S INK R, AN flicd
RbBE, KYRAL PR ¥ AN 5% . 8% WA
i, L X x 98 x R4 10 m x 2.4 m x 3

m, 10 mx1.6 mx3 m, RN EWE 1 Fis. K
M F UK YRS AR PO 42,5 38 AR R K
T, HAb il 55 E sk 2 i,

F2 KT ESKEUFAER (FRESH)

Table 2 Chemical composition of the soil and cement
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Fig. 4 Groundwater level at the site in the S/S process
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