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ABSTRACT

The wine-processing waste sludge was employed to preparing a dissolved organic matter
(DOM) solution for remediating a Pb-contaminated cropland by soil washing. The Pb
concentrations were to be 5340 and 4920 ppm in topsoil and subsoil, respectively. The aims of
this study were to determine the effects of pH and washing frequency on the Pb removal as well
as the variations in soil fertility before and after treatment. The DOM washing has more Pb
removal in comparison with the aqueous washing at whole pH levels. The Pb concentration in
the topsoil was declined to be 723 ppm by washing with 1500 mg L™ of DOM solution two
times at pH 2.0, however the Pb concentration in the subsoil could be decreased to be 1790
ppm by only one wash employing the same DOM solution at pH 3.0; the results; the final Pb
concentrations were met the control standard 2000 ppm. Summarizing the changes in soil
fertility during the DOM washings, most of the fertility indices, including contents of organic
matter, N-NHs, available phosphorus, exchangeable K and Na, were increased significantly.
However, pH in topsoil and subsoil became to be only 3.3 and 4.4; exchangeable Ca and Mg in
topsoil were respectively reduced to 26% and 24% of original contents as well as 50% and 46%
of the original contents. This indicated soil recovered by DOC solution could improve its
fertility.
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Topsoil Unit Original soil  pH 2/DOM pH 2/HCI pH 3/DOM pH 3/HCI
Pb (1®washing) mg kg 5340 2197 2890 3317 5010
Pb (2"washing) mg kg™ 723 2230 2207 4960
pH 5.9 3.3 35 3.8 4.6
Organic matter % 3.0£0.2 6.1+0.4 2.6+0.3 8.0+£0.3 2.8+0.2
CEC cmol, kg™ 28.0£1.6 28.3£2.5 21.8£1.9 30.9£2.6 24.7+2.3
ECi:s ds m* 0.1440.1 1.7+0.1 0.6:0.1 3.5£0.1 0.8+0.1
NH;*-N % 0.014+0.001  0.054+0.001 0.018+0.001 0.09+0.001 0.018+0.001
Available P mg kg™ 15£1.0 23+1.3 12+0.6 65+0.5 11+0.7
Exchangeable K mg kg™ 530+£37.4 7240+£102.0 77+5.2 8630+£113.1 95+3.8
Exchangeable Na mg kg™ 203+7.0 673+31.5 71+7.5 1100+29.6 125+4.5
Exchangeable Ca mg kg™ 1384+28.4 361+24.5 147+16.3 600+27.6 187+7.2
Exchangeable Mg mg kg™ 264+3.5 58+4.2 79+3.2 28+2.0 33+3.0
Ca?*/Mg* 5.2 6.2 5.2 7.6 5.8
ESP % 3.2+0.4 10.3+0.6 1.4+0.3 15.5+0.4 22104

B3 ¥ $]#28 2000 mg Pb kg™
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Subsoil Unit Original soil  pH 2/DOM pH 2/HCI pH 3/DOM pH 3/HCI
Pb (1%washing) mg kg 4920 1420 3364 1790 4884
Pb (2™washing) mg kg 222 2914 795 4831
pH 6.0 35 3.3 4.4 4.7
Organic matter % 2.91£0.1 7.4£0.3 2.2£0.1 8.8£0.1 2.5£0.3
CEC cmol, kg™ 20.6+2.4 33.3+2.1 14.0+1.9 39.0£2.5 16.1+1.9
ECi:s dsm* 0.04+0.0 0.20+0.0 0.01+0.0 0.43+0.0 0.03+0.0
NH,"-N % 0.03+0.003 0.09+0.003 0.04+0.001 0.11+0.001 0.05+0.003
Available P mg kg™ 12.5+0.9 18.3+0.9 7.7£0.7 53.9+0.9 9.4+1.0
Exchangeable K mg kg™ 620+41.0 4930+194.1 230+48.8 6470+111.0 340+83.4

Exchangeable Na mg kg™ 438+22.9 1720+£49.1 90+17.0 2755%62.2 137+6.7
Exchangeable Ca mg kg™ 1720+45.6 361+25.1 108+26.1 875£23.1 219+28.7

Exchangeable Mg mg kg 390+11.2 50£4.7 43£3.0 178+6.5 44+3.3
ca®*/Mg®* 4.4 7.2 2.5 4.9 5.0
ESP % 3.7+0.4 9.0+0.3 1.1+0.1 12.3+0.4 1.5+0.3

B3 ¥ 4% 12000 mg Pb kg™
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