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Effects of Six Kinds of Curing Agents on Lead, Cadmium, Copper, Zinc Stabilization in the Tested Soil
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Abstract: The stabilization of Pb, Cd, Cu, Zn in heavy metals contaminated soil was studied by using six kinds of curing agents, namely, zeo—
lite, limestone, diatomite, hydroxyl-apatite, bentonite and sepiolite, and some effective curing agents were picked out. The main results of the
experiments were as follows: zeolite, limestone, hydroxyl—apatite could effectively reduce exchangeable contents and leaching solution con—
tents of Pb and Cd in the soil. Zeolite showed the best effects on reducing exchangeable soil Pb and Cd by 48.7% and 56.2%, and on reducing
leaching solution contents of Pb and Cd by 37.1% and 30.1%, respectively. Among six kinds of curing agents, zeolite had the best effects on
Pb stabilization, limestone had the best effects on Cd stabilization in the soil. Zeolite and limestone could reduce exchangeable Cu effectively
in the soil, and the reduction reached 68.1% and 85.2%. Bentonite could reduce leaching solution contents of Cu effectively and the reduc—
tion reached 66.5%. Using limestone and bentonite at the same time would be more effective on Cu stabilization than using one of them.
Limestone had the best effects on Zn stabilization in the soil, the reduction of exchangeable contents and leaching solution contents reached
90.9% and 60.1%.
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Table 1 Physical and chemical properties of the tested soils before the curing agents added

q BOLREE/ HEREE/mg kg RS ESRE SR/ mg kg BHBRESBEE/mg kg
P g-kg'! Pb cd Cu Zn b cd Cu Zn Pb cd Cu Zn
392 1472 3479 526 204 963 1662 15 157 110 609 113 623 872

RO ESREER AR MR IOE IR R HRH BRI &
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R2 ENEUFEAETIRESCRIENENRERE (%)
Table 2 The relative standard deviation of heavy metals content by various curing agents(%)
o g kg WA REEEL 2R iz 0¥al ARA FHEBEIRA
Pb 0 53 4.8 53 4.8 53 4.8 53 4.8 53 4.8 53 4.8
1(0.5) 6.9 10.6 75 7.4 8.0 7.7 9.4 5.1 11.0 6.0 12.1 6.4
2(1) 6.4 4.6 74 9.2 8.6 6.4 74 7.6 13.6 74 11.3 79
4(2) 8.3 7.1 1.1 8.1 7.7 7.7 8.2 9.0 9.3 7.6 7.7 8.2
8(4) 7.1 5.6 9.3 8.7 8.6 7.6 8.0 7.5 8.0 79 7.7 9.0
16(8) 7.3 10.4 74 10.1 7.7 7.0 12.0 7.7 1.8 10.7 9.4 123
Cd 0 6.5 2.3 6.5 2.3 6.5 2.3 6.5 23 6.5 2.3 6.5 0.6
1(0.5) 74 2.5 8.0 1.6 4.8 1.0 43 1.0 5.6 11.5 1.6 1.7
2(1) 11.3 0.2 52 45 1.3 0.8 42 32 3.9 0.1 0.8 9.7
4(2) 16.7 24 11.6 0.9 6.3 2.0 1.5 25 22 0.9 1.1 1.6
8(4) 4.9 1.2 1.3 6.1 7.1 4.6 1.7 1.0 2.5 1.7 1.6 114
16(8) 6.4 22 6.9 1.1 1.9 39 0.9 1.8 11.3 2.1 1.6 14.8
Cu 0 17.4 53 17.4 53 11.1 53 6.4 14.1 9.4 14.1 8.4 3.1
1(0.5) 12.4 8.2 79 0.8 8.5 1.9 7.0 153 3.6 1.0 10.0 1.8
2(1) 8.4 13.6 10.9 7.5 8.7 7.8 14.2 9.4 10.2 4.6 1.0 1.8
4(2) 13.7 122 8.7 10.5 0.9 14 6.9 9.5 0.9 1.8 9.1 35
8(4) 13 9.1 9.6 1.9 1.9 38 72 6.4 10.1 2.0 25 2.0
16(8) 11.1 1.5 10.8 11.9 13 44 12.2 2.1 33 1.7 2.6 11.8
Zn 0 45 39 45 39 45 3.9 45 3.9 45 39 45 3.9
1(0.5) 4.2 5.5 44 44 3.1 3.8 33 3.7 3.0 52 4.0 5.0
2(1) 4.0 3.8 3.1 3.7 2.6 5.8 4.8 6.4 39 25 5.0 35
4(2) 4.5 6.4 3.1 33 5.1 39 2.0 14 3.1 39 25 12
8(4) 3.1 25 2.7 3.8 2.8 53 2.6 4.0 7.7 6.5 3.1 3.1
16(8) 24 6.5 2.8 54 22 2.6 2.1 2.7 9.5 7.0 33 12
3 B8 pH 9%
Table 3 Effects of curing agents on pH values of the tested soil
MR /g ke 0 1(0.5) 2(1) 4(2) 8(4) 16(8)
2] 3.92 4.04 4.18 431 4.70 5.05
ey &zl 3.92 4.04 431 4.36 4.82 6.25
L 3.92 3.97 3.98 3.95 3.96 3.97
BRBEIKA 3.92 4.01 4.05 4.07 4.10 4.17
fgiE + 3.92 3.99 4.00 4.03 4.06 4.15
wiA 3.92 3.98 3.95 3.97 3.99 3.93
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Figure 1 Effects of six kinds of curing agents on Pb stabilization in the tested soil
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Figure 2 Effects of six kinds of curing agents on Cd stabilization in the tested soil
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Figure 4 Effects of six kinds of curing agents on Zn stabilization in the tested soil
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