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Fz1 LEEREBMER (Hitachi Z-2300) Cd
Table 1 Properties of tested soil (Hitachi Z-2700)
pH 4.84 6.91 F2 MERBAERE
(@ke) 387 520 Table 2 Treatments of leaching experiment
CEC(cmol/kg) 5.42 18.4 2 3
L) 55/26/19 24/46/30 TIDW+DW+DW)
Cd (mg/kg) 1.01 1.21 T2(DW+LS+DW)
Zn (mg/ke) 243 939 T3(MC+DW-+DW) MC
Pb (mg/kg) 102 954 T4(MC+LS+DW) MC
Cu (mg/kg) 86.6 52.5 bW LS MC
( d=12 cm @=8.0 cm )
H=10 cm) 80 1 kg
2 4 2.1 pH
1 3) 1 MC
3 2013 10 31 1 pH
Tl T2 05L T3 pH 1.80 2.87
T4 05L MC(25 mmol/L) MC pH (pH
0.25L 2.75) 2 pH T4
0.01 L/min 2013 11 5 2 pH T2 3
T1 T3 05L T2 T4 T2 pH
05 L ( 0.4% pH 2
12.75) 2013 11 11 3 T4 pH 2
0.5L 1 ( 2 3 1
( @=8.5 cm H=10 cm) ) MC
pH pH
30 ml 3 Tl 3
14
[18] pH
HCI-HNO:-
HF-HCIO,4 - (Hitachi [19]
7-2300)  (GB/T17138-1997  GB/T17140- 997) pH 1
Zn Pb Cu pH 0.2
%3 AR LR pH
Table 3 pH of leachates under different treatments
1 3
TI(DW+DW+DW) 476 £0.03 a 524+0.03¢ 5.29+0.04c¢
T2(DW+LS+DW) 4.74+0.05a 7.55+0.09 a 7.81+0.03a
T3(MC+DW+DW) 2.93+0.03b 346+£0.05d 4.95+0.09 ¢
T4(MC+LS+DW) 2.97+0.04b 6.95+0.07b 6.60 £0.06 b
T1I(DW+DW+DW) 6.04 £0.06 a 6.24+0.03 ¢ 6.31+£0.01c
T2(DW+LS+DW) 6.00+0.03 a 9.07 +£0.06 a 9.24+0.02a
T3(MC+DW+DW) 3.17+£0.03b 5.21+£0.01d 6.34£0.04 c
T4(MC+LS+DW) 3.12+£0.04b 7.97+£0.03b 7.11+£0.04b
+ (n=4) (Duncan P<0.05)
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2.2 3
1 Cd
Cd T1 1 MC (T3 T4)
6.03 0.142 mg/L 2 T2 T1 1 MC 2
Tl T3 (T4) Cd 1 MC
Cd Tl T1 11.5 2 (T3)
MC ( 4 cd
1 Cd
Cd T3 Cd Tl 2.16
MC Cd 2
79% MC Cd MC
EDTA Cd
pH
[20-21] MC 3
(EDTA 6.7 mmol/kg) EDTA T2 T3 T4 Cd Tl
0.8 mmol/kg T4 Cd T3
12%!"7) EDTA Zn
=XOH+ Cd
ML" - =X-L-M"""+OH =XOH MC Zn
L(ligand) pH Zn
OH" MC Zn
Zn
%4 FEAEME RS Cd BRE (mg/L)
Table 4 Concentrations of Cd in leachates under different treatments
1 2 3
T1(DW+DW+DW) 0.023 £0.004 b 0.004 = 0.001 ¢ 0.002 £0.001 b
T2(DW+LS+DW) 0.029£0.011b 0.005 £ 0.001 ¢ 0.002 + 0.000 b
T3(MC+DW+DW) 0.142 £ 0.026 a 0.050 = 0.018 b 0.032+0.014 a
T4(MC+LS+DW) 0.161 £0.016 a 0.089 +0.031 a 0.023 £0.004 a
T1(DW+DW+DW) 0.017 £ 0.004 b 0.009 £ 0.002 b 0.006 = 0.001 a
T2(DW+LS+DW) 0.014 £ 0.005 b 0.001 £ 0.001 ¢ 0.004 +0.001 b
T3(MC+DW+DW) 0.037+0.011 a 0.011£0.001b 0.006 £ 0.002 ab
T4(MC+LS+DW) 0.033+0.010a 0.020 = 0.009 a 0.005 £ 0.001 ab
Fz5 AEAEHLEED Zn BIRE (mg/L)
Table 5 Concentrations of Zn in leachates under different treatments
1 2 3
TI(DW+DW+DW) 231+042b 2.67 £4.78 be 0.11£0.06b
T2(DW+LS+DW) 288+1.16b 0.19+0.10 ¢ 0.12+0.02b
T3(MC+DW+DW) 11.41+£2.78 a 461+1.710b 320+1.53a
T4(MC+LS+DW) 13.16+1.39a 933+1.96a 227+0.50a
T1(DW+DW+DW) 3.06+£0.44b 1.32+£0.34d 1.10+0.13 a
T2(DW+LS+DW) 2.35+0.89b 0.60+0.12 ¢ 049+£0.25b
T3(MC+DW+DW) 6.84+1.83a 1.94+021b 1.04+0.50 a
T4(MC+LS+DW) 6.26 £ 1.66 a 334+£044a 0.77 £ 0.28 ab
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Pb
T3 Pb T1 15.6 ( 6 T1
MC Pb
Pb 1 Pb Pb(OH);
T3 Pb Tl 44.8 MC Cu
MC Pb
R 6 ARSI LK F Pb AYRE (mg/L)
Table 6 Concentrations of Pb in leachates under different treatments
1 2 3
T1(DW+DW+DW) 042+0.02b 0.18+£0.02 ¢ 0.11+0.02b
T2(DW+LS+DW) 0.39+0.03b 0.00 +0.00 d 0.00+0.00 ¢
T3(MC+DW+DW) 6.54+1.08 a 0.36+£0.06b 0.17£0.06 a
T4(MC+LS+DW) 634+085a 1.68£0.71 a 022+0.03a
T1(DW+DW+DW) 0.57+0.06b 0.22 +£0.06 ab 0.14+£0.04b
T2(DW+LS+DW) 0.52+£0.23b 0.00£0.00 b 0.00£0.00 ¢
T3(MC+DW+DW) 25.56 £4.90 a 1.30£0.18 ab 0.33£0.11 ab
T4(MC+LS+DW) 24.34+337a 1.93+£0.65a 0.78+024a
F7 AELERLEP Cu BIKE (mg/L)
Table 7 Concentrations of Cu in leachates under different treatments
1 2 3
T1(DW+DW+DW) 0.04+£0.01b 0.04+£0.02 ¢ 0.04+0.01b
T2(DW+LS+DW) 0.05+0.01 b 0.06 +0.00 ¢ 0.07+0.01b
T3(MC+DW+DW) 4.66+0.84 a 1.03+£0.22b 091+£039a
T4(MC+LS+DW) 4.57+0.90 a 261l +135a 0.72+0.27a
T1(DW+DW+DW) 0.51+0.07b 0.24£0.04b 0.16 £ 0.03 be
T2(DW+LS+DW) 045+0.15b 0.05+£0.01 ¢ 0.04+0.02 ¢
T3(MC+DW+DW) 13.83+2.53 a 1.50+0.22 a 029+0.11b
T4(MC+LS+DW) 13.12+2.20 a 1.41+£0.61a 0.54+0.16 a
2.3 Pb Cu T1 7.46 3.77
(%)=[(C.x )/ 10.18 54.43 T4 cd
(MsxWs)]x100  C, (mg/L) Zn T3 22.6%
6 (L) M (mg/kg) 28.8%
Ws (kg/ ) Cd Zn
T3 Cd Zn pH
T8 TRAEBEEREERE(%)
Table 8 Removal rates of heavy metals under different treatments
Cd Zn Pb Cu
T1(DW+DW+DW) 1.48+0.21c 1.05+£034 ¢ 034+0.10b 0.07+0.00b
T2(DW+LS+DW) 1.75+£0.55¢ 0.66 £ 0.26 ¢ 0.04+£0.02 ¢ 0.10£0.01b
T3(MC+DW+DW) 11.04£1.99b 3.96+0.88b 346+051a 381+071a
T4(MC+LS+DW) 13.54+2.27a 510+ 0.75a 4.04£0.77 a 4.56+0.98a
T1(DW+DW+DW) 1.33+£0.20b 0.33£0.04b 0.05+0.00 b 0.86+£0.08b
T2(DW+LS+DW) 0.74+022¢ 0.17+£0.06 ¢ 0.03+0.01b 0.52+0.16b
T3(MC+DW+DW) 2.22+037a 0.58£0.09 a 1.43+£0.26a 14.88+2.46 a
T4(MC+LS+DW) 2.38+0.79 a 0.62+0.14a 142+£021a 1435+2.63 a
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Effects of Lime Solution on Mixture of Chelators Extraction of
Heavy Metals from Contaminated Soil

GUO Xiaofang', WEI Zebin’, XUE Jianhua®’, ZHANG Liping', WU Qitang®*

(1 College of Environment and Safety, Taiyuan University of Science and Technology, Taiyuan 030024, China; 2 College of
Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China; 3 Beijing Institute of
Space Long March Vehicle, Beijing 100076, China)

Abstract: A pot leaching experiment was carried out in order to study the effects of lime solution on mixture of chelators
(MC) extraction of heavy metals from contaminated soil. The results showed that the concentrations of Cd, Zn, Pb and Cu in
leachate were significantly increased with lime solution leaching MC-washed soil. The reason was that pH increase caused by
lime solution decreased the adsorption of metal-ligand complex by the mineral surface, this phenomenon was more obvious in
acid contaminated soil. Compared to the treatment with MC + deionized water + deionized water, the removal rates of Cd and Zn
were increased by 22.6% and 28.8% respectively with leaching by MC + lime solution + deionized water in acid contaminated
soil. However, the differences were not significant in neutral contaminated soil. This study suggests that soil leaching by lime
solution can increase the removal rate of heavy metals and increase MC-washed soil pH, thus is in favor of the agricultural use of
the washed-soil.

Key words: Soil leaching; Heavy metals; Mixture of chelators (MC); Lime solution
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