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Abstract: The heavy metal pollution in runoff caused by street dust washoff has been an increasingly prominent problem in the context
of rapid urbanization in China. Based on measurement of heavy metal contents in street dusts with different particle sizes and an
experiment of street dust washoff using simulated rainfall we analyzed the role of particle size of street dust in heavy metal pollution
and the variation in geometrical forms of heavy metals during street dust washoff. Our results showed that the heavy metal concentration
decreased from "static" street dust to " dynamic" runoff particulate in the same diameter particles. Heavy metals in street dust were
dissolved and extracted during washoff. The average loss proportion of the five metals (Cr Cu Ni Pb Zn) were 24.3% 56.8%
34.3% 22.8% 27.3% respectively. The loss proportion increased with the decrease of the particle size of street dust. Proportion
of extracted form dust was higher in street than that in washoff samples which suggested some dissolved loss in water. In washoff
samples dissolved metals of waterphase did not have significant changes; however heavy metals with particle state in waterphase
reduced rapidly during runoff. Meanwhile heavy metals of solid-phase particle reduced during runoff. Street dust with small particle
size had higher loss rate during runoff. The variation rate of street dust loss among different particle sizes varied from 4. 6% to 62. 1% .
Street dust with smaller particle size had higher migration ability in runoff which was more risky to urban water pollution.
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20 mL 5 mL
10 min 2 min 5 min
! 30 min 10 min
1.1 lh. 1L 4°C
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N N 1.2
2009 2 1.2.1
0.45 pm ( )
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2010 7
BCR
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1
Table 1 ~ Four-step sequential extraction of heavy metals
1 40 mL 0. 11 mol*L ™" (22 +5)°C 220 remin " 16 h 3000 remin~' 20 min
2 40 mL 0.5 mol+L " (pH 1.5) 16h 3000 remin~' 20 min
10 mL30% H,0,(pH2~3)  22C 1h (85+2) C 1.5h
3 <3 mL; 10 mL H,0, (852)C 2h 1 mL; 50 mL 1 mol-L"~"
(pH 2.0) 16 h 3000 remin""' 20 min
4 3 mL ~ 7.5 mL6 mol-L ™" 14 mol-L~' ; 20%C 2h
1.2.3
PerkinElmer Elan ( GSS-1) .
6000 ICP-OES 90% ~
10% 110% 5% ~

N N 10%
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2
2.1
5 ( Cr~Cu~Ni\Pb.Zn)
2 7 24.3% ~ 56.8% ~ 34.3% ~ 22.8% ~ 27.3% .
2 - n /mg;'kg’l
Table 2 Heavy metal concentrations in street dust and runoff/mgskg ~'
/[ pm Cr Cu Ni Pb Zn
<44 84.9 98.2 29.3 110.6 397.3
44 ~62 68.8 71.0 28.2 91.5 539.9
62 ~105 55.3 59.6 19.7 75.1 411.9
105 ~ 149 47.0 44.7 25.7 85.1 336.5
149 ~250 45.1 33.9 11.6 84.7 343.2
250 ~450 35.3 27.4 19.1 67.3 269.7
450 ~ 1 000 40.1 20.4 20.8 50.3 359.6
<44 57.5(32%) 18.3(81%) 8.7(70%) 85.1(23%) 314.5(21%)
44 ~62 59.1(14%) 23.5(67%) 19.2(32%) 80.2 (12%) 387.1(28%)
62 ~105 43.5(21%) 27.1(55%) 14.9(25%) 53.6(29%) 252.3(39%)
105 ~ 149 36.1(23%) 12.9(71%) 19.2(25%) 55.9 (34%) 224.8(33%)
149 ~250 28.3(37%) 15.3(55%) 7.7(34%) 51.5(39%) 223.5(35%)
250 ~450 28.3(20%) 11.6(58%) 13.5(30%) 62.4(7%) 212.1(21%)
450 ~ 1 000 31.0(23%) 11.7(42%) 15.9(24%) 42.2(16%) 309.5(14%)
1) ( - )/
2.2
( ) o 5 .
( <149 pm
) : 7Zn(30.7%) > Ni(18.9%) > Pb Cu
(9.8%) >Cu(7.0%) > Cr(4.4%) <44 pm Ni
>44 pm
5 ( Cr~Cu.NiPb.Zn) . Cr.Pb.Zn
0.03%  5.6% « 4.7% Cr.Pb.Zn Cu.Ni
4.0% -+ 1. 6% . 3
2.4
2.3
. ( 62. 1%
4. 6%) 4(a) .
2 TSS <44 pm TSS

. . 4.3 g°L”" 450 ~1000 pm TSS
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Fig. 1 Percentages of the heavy metals bound to each speciation fraction in street dust and runoff
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Fig. 2 Changes of heavy metals in particulate matter soluble state and particle state by runoff time
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Fig. 3 Changes of percentages of the heavy metals bound to different particle size particulates by runoff time
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