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Abstract: A sequential digest was used to examine the speciation of particulate-associated heavy metals in multi-media environment of surface
dust and rainfall-runoff system. Within the Shanghai central districts different environment medium in four sites were sampled including street
dust, runoff suspended particles, gully pot sediment and river sediment during April 2006. The result shows that in the study area, heavy metal
concentrations of surface dusts are significantly higher than the Shanghai soil background values and the nonpoint runoff pollution of Pb, Cr and
Ni are serious while Cd> Cu and Zn pollution degree relatively light. In the multi-media transport process> the order of heavy metal
bioavailability is Zn> Ni> Cd> Cu> Pb> Cr. For Cr; Zn and Cu, the dominated chemical forms of the four different environmental media
remain the same phase of residual, carbonates and organic fractions respectively. For Ni, the main fraction of surface dust is associated with
residual form, while the other three media become associated with carbonate fractions. For Cds the surface dust is mainly associated with
carbonates, while runoff particles mainly with labile fractions. The dominated chemical form of Pb also changes from Fe/Mn oxides phase to
organic phase. The runoff particles contain the highest percentage of the labile fraction (F1 + F2), and the mean value of transporting ratio of
the runoff suspended particles equals to 1.74, indicating that in urban runoff water, the high bioavailability of the heavy metals and the
potential toxicity effect deserves our attention greatly. In gutter inlet and rivers deposit components, the low percentages of the labile fraction
and the higher content of residual fraction reduce the environmental risk of the heavy metals and act as the sink of these elements.
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Fig.1 Transport processes of pollutants in urban surface dust and rainfall-runoff system
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Fig.2  Variation of heavy metal concentration in the different environmental components
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Table 1 Mean values of heavy metal concentrations in the different environmental components/mg®kg ™"
A S HR bR Zn cd Pb Cu Cr Ni
R KA C(SD 621.89 0.64 166.63 170.30 178.01 66.31
TR Ui B URE ) (S2) 1116.71 0.83 67.76 70.87 64.59 54.63
MK FLTBI(S3) 973.47 0.41 171.51 120.34 107.89 68.88
IR SR B Bt (S4) 460.86 0.30 60.04 85.54 123.65 74.06
iRy St 86.10 0.13 25.47 28.59 75.00 31.90
SR IR 1 By (s 512.7 2.0 39.2 234.4 4.2 48.1
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Fig.3 Percentages of the heavy metals bound to each speciation fraction in different environmental components
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Table 2 Percentages of the heavy metals bound to each speciation fraction in different environmental media/%
LR B A i Fl F2 F3 F4 F5
ML KRS 1.52 40.45 21.51 14.69 21.84
n TR B R A (S2) 3.74 67.51 16.99 4.61 7.15
WK TR (S3) 1.61 36.67 33.54 12.91 15.27
IR PRI (S4) 1.05 42.99 24.78 6.53 24.64
ML K ABCSD 2.93 8.54 2.94 68.42 17.17
Cu TR B R (S2) 9.99 21.83 9.58 44.07 14.53
WK H PR (S3) 1.42 1.44 1.43 76.30 19.40
IR INF TR (S4) 5.48 12.21 7.21 55.82 19.28
LK ABSD 3.22 26.20 36.28 33.08 1.23
- TR BT R A (S2) 13.31 12.19 39.16 33.78 1.57
WK TR (S3) 1.88 27.63 31.70 37.43 1.36
IRINF TR ($4) 3.43 27.39 25.99 41.44 1.76
W R KA (SD 1.44 32.11 9.02 35.20 22.23
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WK H PR (S3) 0.64 27.44 7.78 45.93 18.20
FRHIT IR (34D 0.65 31.82 21.88 20.13 25.52
R KA (S 2.35 1.96 9.38 10.80 75.52
Cr 12 B R A (S2) 4.45 1.60 8.28 11.08 74.58
WK H PRI (S3) 2.31 2.26 11.13 20.25 64.05
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R KA (SD 5.60 17.65 25.770 18.66 32.32
Ni T2 B R A (S2) 10.30 46.50 19.78 9.83 13.60
WK H PRI (S3) 8.00 28.27 22.28 10.11 30.16
IR HITITRR ) (4 11.49 31.05 20.40 8.19 28.86
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Fig.4 Heavy metal transport ratios in different environmental components
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