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The Effects of Soil Leaching with Low Molecular Weight Organic Acids on Pb, Cd, Cu and Zn
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Abstract: The effects of three low molecular weight organic acids (LMWOAs )and the medium condition (~HPO?Y ) on Pb, Cd, Cu and Zn
leaching in contaminated soil were investigated by simulated leaching experiment. The results showed that Pb, Cd, Cu and Zn in the contami—
nated soil can be partly dissolved by different LMWOAs solutions in batch experiment. The leaching trends of Pb, Cd, Cu and Zn by LM—
WOAS in soils were : citric acid>tratric acid>oxalic acid for Pb and Cd, citric acid>oxalic acid>tratric acid for Cu, tratric acid>citric acid>ox—
alic acid for Zn. The desorption rate of Pb, Cd, Cu and Zn increased with the increase of concentration of LMWOAs, and the desorption was
restrained by the addition of HPO?. Results of sequential extraction procedure showed that heavy metals dissolved by LMWOAs mainly came
from water soluble, exchangeable and carbonate fractions.
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Table 1 Some physical and chemical properties of experimental soil

pHOK L HHUF/  CEC/ 4 JE i /mg kg
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Figure 1 Diagram of the experiment system
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Figure 2 Desorption curves of heavy metals from soil by citric acid, tartaric acid and oxalic acid
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Table 2 Desorption of heavy metals by different low molecular organic acids at different ratios of water to soil

el F— B i/ TR K A L A gt R o /mg - kg™ IR XA 356/ %
mg- kg™ % 1:1 2:1 3:1 4:1 5:1 6:1

FriEmR 27.02 6.42 6.424(23.8)  18.02(66.7)  22.59(83.6)  24.60(91.0)  26.15(96.8)  27.02(100)

Pb AR 5.160 1.23 0.670(2.48)  1.730(6.40)  2.720(10.1)  3.430(12.7)  4.330(16.0)  5.160(19.1)
R 2.640 0.63 0.570(2.11)  1.200(4.44)  1.730(6.40)  2.110(7.81)  2.440(9.03)  2.640(9.77)

FrREIR 0.884 11.48 0.450(50.9)  0.734(83.0)  0.789(89.3)  0.824(93.2)  0.851(96.3)  0.884(100)

cd WA 0.260 3.38 0.070(7.92)  0.090(10.2)  0.120(13.57)  0.150(16.8)  0.200(22.6)  0.260(29.4)
R 0.130 1.69 0.050(5.66)  0.070(7.92)  0.080(9.05)  0.100(11.3)  0.120(13.6)  0.130(14.7)

Frigme 5.480 6.15 3.100(56.6)  4.350(79.4)  4.870(88.9)  5.140(93.8)  5.340(97.5)  5.480(100)

Cu AR 1.130 127 0.200(3.56)  0.440(8.03)  0.630(11.5)  0.780(14.2)  0.950(17.3)  1.130(20.6)
R 2.401 2.69 0.280(5.11)  0.540(9.85)  0.850(15.5)  1.170(21.4)  1.690(30.8)  2.400(43.8)

FrER 4.480 7.85 1.300(29.0)  2.960(66.1)  3.610(80.6)  3.950(88.2)  4.260(95.1)  4.480(100)
Zn AR 7.390 12.96 0.780(17.4)  2.070(46.2)  3.810(85.0) 5.200(116.1) 6.470(144.4) 7.390(164.9)
BIfR 2.810 4.93 0.440(9.82)  0.630(14.1)  0.940(21.00)  1.270(28.4)  1.930(43.1)  2.810(62.7)

TE: OO AR

Note : Values in brackets are relative desorption rates.
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Figure 3 Desorpotion curves of heavy metals from soils by citric acid with different concentrations
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Table 3 Desorption concentrations and rates of heavy metals by citric acid at different ratios of water to soil

) FrtEma/ FR i/ RIANK A RS A A e img - kg™ TR A2 %1%
o mmol - L mg kg™ % 151 2:1 311 4:1 5:1 6:1

1.0 5.551 1.32 0.176(0.65)  0.550(2.04)  1.274(4.72)  2.194(8.12)  3.883(14.4)  5.551(20.5)

Pbh 2.5 15.02 3.56 0.919(3.40)  2.983(11.0)  6.024(22.3)  9.022(33.4)  12.49(46.2)  15.02(55.6)
5.0 27.02 6.42 6.424(23.8)  18.02(66.7)  22.59(83.6)  24.60(91.0)  26.15(96.8)  27.02(100)
1.0 0.231 3.00 0.022(2.49)  0.034(3.85)  0.068(7.69)  0.110(12.4)  0.164(18.6)  0.231(26.1)

Cd 25 0.547 7.10 0.056(6.33)  0.117(132)  0.223(25.2)  0.334(37.8)  0.466(52.7)  0.547(61.9)
5.0 0.884 11.5 0.450(50.9)  0.734(83.0)  0.789(89.3)  0.824(93.2)  0.851(96.3)  0.884(100)
1.0 4,080 4.58 0.260(4.74)  0.760(13.9)  1.590(29.0)  2.430(44.3)  3.360(61.3)  4.080(74.5)

Cu 2.5 5.250 5.89 0.651(11.9)  1.950(35.6)  3.390(61.9)  4.310(78.7)  4.920(89.8)  5.250(95.8)
5.0 5.481 6.15 3.100(56.6)  4.350(79.4)  4.870(88.9)  5.140(93.8)  5.340(97.5)  5.480(100)
1.0 2.130 373 0.250(5.58)  0.360(8.04)  0.620(13.8)  1.020(22.8)  1.580(35.3)  2.130(47.5)

Zn 2.5 4.430 7.77 0.510(11.4)  1.210(27.0)  2.260(50.5)  3.210(71.7)  4.020(89.7)  4.430(98.9)
5.0 4.480 7.85 1.30(29.0)  2.960(66.1)  3.610(80.6)  3.950(88.2)  4.260(95.1)  4.480(100)

T )N AAHRT IR

Note: Values in brackets are relative desorption rates.
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Figure 4 The speciation percentages of heavy metals in soil after leaching by different low molecular weight organic acids
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Figure 5 Speciation percentages of heavy metals in soil after leaching by citric acid with different concentrations
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Figure 6 Desorption curves of heavy metals from soil by citric acid and HPO%
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