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Heavy metal pollution in dust of Chang-Zhu-Tan city region

LONG Yong-zhen, ZOU Hai-yan, DAI Ta-gen

(School of Geoscience and Environmental Engineering, Central South University, Changsha 410083, China)

Abstract: 155 dust samples were collected around Chang-Zhu-Tan area, the levels of heavy metals in dust were
determined, and the characteristics of spatial distributions and main sources of heavy metals were investigated. Moreover,
the pollution assessment of heavy metals was conducted by way of ICP-MS, cluster analysis, correlation analysis and
X-ray diffraction analysis. The results show that the average contents of Cd, Cu, Pb and Zn in dust are 29.93, 149.10,
926.40 and 1 759.00 mg/kg, which are 57.56, 1.57, 24.31 and 19.19 times of the soil background values respectively. The
dusts are polluted by Cd, Cu, Pb, Zn which are much higher in the industrial estate and busy roads of Changsha and
Xiangtan, particularly in industrial estate of non-ferrous metal production. The pollution of Cu, Cd, Pb and Zn is
primarily due to the production of nonferrous metals industry and transport applications. The pollution of Cd, Pb, Zn and
Cu in this region reaches severe pollution level and the pollution degree from large to small is Cd, Pb, Zn and Cu.
Therefore, while working out an overall city plan for this region, residential areas should be away from industrial areas.
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1 2.36 mg/kg Cu 99.05 mg/kg 40.41
Table 1 Average contents of heavy metal in dust of mg/kg Pb 540.1 mg/kg 96.23 mg/kg
typical region mg/kg Zn 1 331.00 mg/kg 430.70 mg/kg
( ) Cd Cu Pb Zn
4) 451  60.60 538.40 1556.00
4) 1 400.00 1 416.00 25 620.00 3 558.00 !
4) 18.57 9501  553.60 1 879.00
(4 11.15 131.00 686.10 2201.00
(82) 56.01 180.30 1503.002031.00
(33) 1330 7633  551.40 1 690.00
2.36 mg/kg
Cu 40.41 mg/kg
Cu
347.10 mg/kg Pb
2.53~112.26 Pb
4 277.00 mg/kg Pb
96.23 mg/kg 2.3
Pb Pb
Zn
7.15~87.61 Zn 2]
5280.00 mg/kg Zn SPSS Cd Cu
430.70 mg/kg Pb Zn Spearman ( 3)
Cd-Zn Cd-Pb  Pb-Zn
( ) 0.909 0.957
( 2 Cd 6.10 mg/kg 0.857
2
Table 2 Average contents of heavy metal in dust of Chang-Zhu-Tan faction areas
Cu Pb Zn
( ) / /
(mgkg™) (mgkg™) (mgkg™) (mgkg™)
(n=7) 6.10 0.17 99.05 0.11 540.10 0.63 1331.00 0.08
(n=24) 3.65 0.82 98.01 0.10 177.00 0.23 632.30 0.35
(n=26) 2.36 0.44 40.41 0.07 96.23 0.54 430.70 0.42
(n=10) 11.49 0.85 152.50 0.74 464.60 0.96 1 375.00 0.55
(n=10) 16.48 0.73 132.50 0.98 688.60 0.32 2 167.00 0.58
(n=10) 114.70 1.34 347.10 0.88 4277.00 0.89 5280.00 1.29
(n=12) 41.01 0.07 160.60 0.12 1213.00 0.36 2262.00 0.48
( n=6) 100.70 2.34 323.80 1.21 3 650.00 0.66 4 001.00 0.56
(n=12) 451 0.55 108.70 1.22 338.40 0.78 1.256.00 0.69
Ul(n=44) 1.58 235.89 416.60 906.30
(2003 )M 0.52 95.00 38.10 60.27
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Table 3 Relationships among contents of different heavy
metals in Chang-Zhu-Tan region
Cu Zn Cd Pb
( )
Cu 1 0.335 0.173 0.470
Zn 1 0.190 0.256
(n=57)  cd 1 0.473 | |
Pb 1 W
Cu 1 0.167 0.178 0.188 “ |
Zn 1 0.909 0.857 '
(=31)  cd 1 0.957
Pb 1 '
Cu 1 0.011 0.046 —0.134 . L .‘ L l. l‘| [ ol
Zn 1 0.578 0.699 25 33 45 33 63
20/(°)
(n=20)  cd 1 0.608
2 X
Pb ! Fig.2 X-ray diffraction pattern of otavite in dustnear of near
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Table 4 Metal pollution grades of single-factor index quality model
1.0 1.0~2.0 2.0~3.0 3.0~5.0 =5.0
5
Table 5 Heavy metal single-factor assessment in dust of Chang-Zhu-Tan region
Cd 1 0 0 0 0 0 0 0 8 0 3 59 45 38
Cu 3 4 3 16 9 7 37 7 14 10 15 14 3 10 3
Pb 1 0 2 7 1 0 13 1 1 24 5 7 24 38 31
Zn 0 0 1 0 0 0 0 1 14 2 0 52 43 39
6
Table 6 Heavy metal Nemerow integrated pollution index assessment in dust of Chang-Zhu-Tan region %
GB 15618—1995 1.29 7.10 12.26 24.52 54.84
2003 0 0.65 6.45 18.06 74.84
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