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Abstract:  The pollution risk of heavy metals is an important factor limiting the land application of
sewage sludge. The contents of heavy metals in the soils and crops in sludge applied areas in Beijing were
investigated to assess the pollution risk of heavy metals in sewage sludge for the agricultural application
and select the heavy metals to be controlled in priority. Compared with the control area the contents of
Hg Zn and Cu in the surface soils in the sludge applied areas showed obvious accumulation of heavy
metals with increments of 3 731% 86.3% and 63.0% respectively. The content of Zn in wheat seed in
the sludge applied areas was significantly higher than that in the control area while the contents of As
Cd Cr Cu Hg Niand Pb showed no significant difference. The content of Cu in wheat seed in the
sludge applied areas was higher than that in the control area with an overdimit rate of 18.2% . The pol-
lution risk of Cu was relatively higher according to the characteristics of heavy metal accumulation in soil

and the analysis of heavy metal level in wheat seed thus Cu should be controlled in priority followed by
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Tab.1 Heavy metal concentrations in sewage sludge in

mg ® kg_]

different periods

As | Cd | Cr | Cu Ni Pb Zn
2006 11 20.9(1.05(30.2| 208 | 41.5 | 23.0 |1 048
2007 11 27.011.68(52.0| 221 | 43.4 | 83.9 |1 189
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Tab.2  Concentrations of heavy metals in soil of control

area

/(mg+kg™')

/%
As | 6.07 | 8.23 19.69 | 8.15 8.05 | 1.28 | 15.7
Cd|0.15]0.19 |0.21 | 0.187 | 0.187 |0.021| 11.2
Cr|26.3|31.0|33.6 | 30.5 30.4 | 2.30 | 7.54
Cu|14.2 16.0|18.9 | 16.2 16.1 | 1.37 | 8.45
Hg| ND [0.014|0.03 | 0.013 | 0.007 |0.01 | 76.9
Ni|19.6 |21.7|23.7| 21.8 21.7 | 1.35]6.19
Pb|10.1 |12.4 | 13.3 | 11.9 11.9 | 1.04 | 8.74
Zn [ 44.9 1 49.7 | 57.0 | 50.2 50.1 |[3.52]7.01
ND o
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2.1.2
Shapiro — Wilk Cd. Cu
Hg.Zn Cu
Hg.Zn Cu

3
Tab.3  Concentrations of heavy metals in soil of sludge

application sites

/(mg*kg™')

/%
As | 8.67 | 9.81 [11.36| 9.86 9.83 [0.78 |7.91
Cd |0.197]0.24410.352| 0.245 | 0.289 |0.038| 7.34
Cr|30.7 136.2 |41.0 | 36.0 35.9 |3.28 |9.11
Cu|22.6 |25.6 |35.3 | 26.4 26.2 14.02|15.2
Hg | 0.27 {0.518 | 1.43 | 0.498 | 0.243 ]0.439| 88.2
Ni |23.3]26.9|32.2| 27.4 27.3 12.83]10.3
Pb|13.3|15.1|16.1 | 15.0 15.0 |1 0.78 | 5.20
Zn | 65.8 | 89.8 | 149 93.5 90.9 |24.2|25.9

2.1.3

As. Cd. Cr. Cu. Hg. Ni.

Pb.Zn 9.86.0.245.36.0.26.4.0.498.
27.4.15.0.93. 5 mg/kg As. Cd. Cr. Cu.
Hg Ni.Pb.Zn 8.15.0.187.30.5.16.2.
0.013.21.8.11.9.50.2 mg/kg-
As.Cd.
Cr.Cu.Hg.Ni.Pb.Zn
(p<0.05). HgZn Cu
3731%.86.3% 63.0%
Zn.Hg. Cu ;
As. Cr. Ni\ Pb 21. 0%
18.0% 25.7% 26.1%;
Cd 31.0% Cd
o Zn.Cu
Zn. Cu
2.2
2.2.1

As.Cd.Cr.Cu.Hg.Ni.Pb
Zn 0. 047.0. 020.0. 812.6. 57+
0.004.0.335.0.166  30.5 mg/kg.
( As.Cd.Cr.Pb GB 2762—2005

Cu GB 15199—94
) Cr.Pb
28.6% 21.4% o
2.2.2
As.Cd.Cr.Cu-Hg.Ni.
Pb  Zn 0. 042.0. 021.0. 768+

7.84.0.005.0.290.0. 153  35.2 mg/kgo.
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Tab.4 Heavy metal concentrations in different land use types
of soil with sewage sludge
/(mg*kg™")
fa) Cd | Cr | Cu | Ni | Pb | Zn
>20 |33.2| 471 | 303 |95.5|32.5|1 582
18 |44.5| 512 | 341 | 159 | 337 |1 506
27 — | — | 43 |22.5|53.1| 196 5
12 |10.36(58.3/60.7|48.4|15.8|93.9| 10
8 [5.17(34.5] 106 |17.2| 55 | 129 | 11
>10 | ND |42.9| 132 [24.9|46.8 | 147 | 12
40 [0.32| — |40.5| — ]0.93| 113 | 13
5 10.25(36.0(26.427.4|15.0(93.5

Hg<Zn Cu 3 731%  86. 3%
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