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Nanjing, China
LI Ren-ying'?, ZHOU Zhi—gao?, YUE Hai-yan', ZHU Hong—xia', XIE Xiao—jin'

1.Nanjing University of Information Science and Technology, Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing 210044, China;
2. State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China
Abstract The study investigated the effects of various dissolved organic matters DOMs extracted from chicken manure CM  cowdropping

CD and commodity organic fertilizer COF on adsorption—desorption behaviors of lead Pb in vegetable soil from suburb of Nanjing City,
Jiangsu Provice, China. The results showed that the amount of Ph adsorption to soil decreased with the increasing of DOMs added into the
soil, which indicated that DOMs inhibited the adsorption of Pb to the soil. Pb adsorption amount decreased by 5.34% for CM 24.12% for CD
and 0.35% for COF, when the volume of DOM added into the soil varied from O to 21 mL. When the volume of DOM added into the soil was
less than 6 ml., Pb adsorption amount followed the order CM-DOM <CD-DOM = COF-DOM. When the volume of DOM was more than 6
mL, Pb adsorption amount followed the order CD-DOM <CM-DOM<COF-DOM. In consistence with the results of Pb adsorption in the pres—
ence of DOMs, the presence of DOM enhanced the desorption of Pb from the soil and Pb desorption amount increased with the increase of
DOM concentration added into the soil. The amount of Pb desorption followed the orders CM-DOM> CD-DOM>COF-DOM in the soil with a
low level of Pb, while CM-DOM >COF-DOM >CD-DOM in the soil with a high level of Pb. The kinetic curves of Pb adsorption in the study
revealed that the adsorption equilibrium was delayed in the present of DOMs. The study indicated DOM increased the environmental risk of
Pb in the vegetable soil.
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Cd DOM H TOC/ Pb/ Cd/ Cr/ Cu/ Zn/
DOM oy PP mge 1! mgel? mgel? mgel? mgl? mgel?
DOM 7.19 6605 nd nd 0.02 0.03 2.29
Cu DOM ), 716 482 nd  nd  nd 002 0.09
DOM 721  68.8 nd nd nd 0.01 0.03
DOM nd
2l DOM 1.3
DOM o 1.3.1
DOM DOM 25¢
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Cu Pb ° Cd Cu Pb 25 mL 0.3.9.23.78.117.156 mg*
DOM Pb L™ Pb*[Pb NO; 5] 0.01 mol-L™" NaNO, o
DOM  Pb Pb
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DOM mg- L™ DOM 2
Pb N 220  -min™ 8h 4 000 r*min™
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Pb Pb pH
o DOM 25¢
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Table 1 Selected physicochemical properties of the soil used in the study
/ / N/ P/ Pb/ Cd/ Cr/ Cu/ Zn/
pH mg-g” % mg-g”! mg-g”! mg kg mg kg mg kg mg- kg mg- kg
6.81 14.0 15.2 0.92 0.58 7.15 1.40 33.33 13.66 69.51
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. Table 3 Parameters and correlation coefficients for adsorption
220 -min’ 6h 4 000 equations of Pb in the soil
v min” > min Freundlich  IgS=lgK+1/nlgC
Pb ° 1/n K r
° 0.70 5610 0.86%
DOM 0.63 2631 0.90%
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DOM R Freundlich K
25 mL 25 mL K
0.01 mol-L7' NaNO; ., 2 6h, i, bomMm K
. DOM Pb DOM
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Figure 4 Effect of DOMs on Pb desorption from the soil
400 mg-L™" Pb added

7801
778
776
774
772
770
768
766
764

762 1 1 1 1 1
0 100 200 300 400 500 600

/min

/mg-kg™!

5 DOM Pb
Figure 5 Effect of DOM on adsorption dynamics of Pb by soil

Pb

DOM

DOM

o DOM 10 min Pb



30 5 871
o DOM FA: 2
DOM o 2 nel,
DOM DOM Pb DOM Pb
o DOM 60 min o DOM
° DOM Hg DOM-Hg
o DOM 60 min Hg Hg
Pb DOM 12, Fotovat
Pb DOM ° DOM -
DOM 60 min Zn.Cu i,
DOM 120 min DOM 3.2
Pb o DOM
DOM Pb
Elovich Pb 18l DOM
4, 4 Pb o
Elovich DOM Pb DOM DOM
DOM Pb Pb °
° DOM Pb
4 Ph DOM  Pb
Table 4 Parameters and correlation coefficients for adsorption bOM Pb Pb
kinetics equations of Pb in the soil DOM Pb
InS=alnt+b  Elovich  S=alni+h Pb °
a b r a b r 3.3 pH
00001 6656 034 0105 7773 034 pH .
DOM 00013 6644 081% 0685 5241 081* pH
DOM 00030 6633 088 0339 2565 0.88%
DOM 0.0003 6651 1 045 1003 7791 045 cd cd
[19]
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° DOM Pb g DOM
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DOM Pb DOM Cd 2ol
Pb - DOM Pb pH  6.81 DOM pH
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Table 5 pH in soil solution after adsorption equilibrium
Ph / DOM
mg- L
0 6.82 772 7.44 6.29
3.9 6.66 7.54 7.52 6.56
234 6.46 7.12 7.24 6.12
78 5.78 6.28 6.49 5.26
117 488 538 5.44 5.16
156 4.53 5.02 6.40 4.82
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