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Abstract: T his paper investigated the contamination levels of heavy metal and polycyclic awmatic hydwocarbons ( PAHs) in sreet dusts in
different functional areas in urban Beijing. Results show that the mean concentrations of Cd, Hg, Cr, Cu, Ni, Pb and Zn in street dusts in
Beijing are 710 ng' g, 307 ng' g, 85.0Hg g, 78 3Hg g 41 1 Hg g, 69.6Hg g and 248 5 By g, respectively, which are sgnificantly lower
than those in most cities around the world and Shenyang, Shanghai in China. The mean concentration of Z 16PAHs in street dusts in Beijing
is0.398 Hg ¢, which & also lower than these of Handan, Tianjin and Shanghai. Nor parametric Friedman test demondrates significant
differences of heavy metal contents on street dusts from different functional zones. Sreet dusts in residential area and parks have lower heavy
metal and PAHs concentrations than the street dusts from areas of high traffic density. The concentrations of heavy metals follow the order Zn>
Cr> Cu> Pb> Ni> Cd> Hg, which is consistent with the siuation in other cities aund the woldd. The geoaccumulation index analysis shows
that street dust in urban Beijing is moderately pollued by Cd, Zn and Cu, litle polluted by Cr and Pb and practically unpolluted by Ni. The
contamination levels of Z 16PAHs on street dusts vary greatly in different functional zones with parks little pollued, residential areas
moderately to strongly polluted and traffic related areas strongly polluted to extremely polluted. Mass loading of heavy metals and PAHs is
largely associated with street dusts of size range < 300 Mm. T herefore, the urban sweeping vehicles should update the dust sweeping devices to
remove not only the fine particle but also the coarser particles.
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Description of sampling sites
YYT 200%16-25
77Y 200%16-25
HXL 200%106-25
LZ 200%106-25
NC 200#106-25
WF] 200%16-25
XT ( ) 17000 /d 200%106-25
SH ( 20m ) 110000 /d 200%106-25
JSL ( 2200 /d 200%1+07
XJ 20 m 200#1+07
XC 200#1+07
TI ( 250 /d 20071107
, . 1.00 mL
( 1000 Pm) , ( ) 10. 0 nl.,
< 1000 Pm , , [3].
, 500 300 Cd Cr Cu Ni Pb  Zn
125 74 40 Hm ( ICRMS, X Series II, Thermo electron
, corporation, ) - (AFS, XGY
1011A) H :
1.2 8 % GSS1
1.2.1 GSS2 GSS3  GSS§( ),
1.0000 g 50 mL 6%
, 3 , 5 mL ( 83.3%~ 120. 0%,
) 10 mL ( ) 2 ml ( 10%.
), 200°C 1.2.2 PAHs
3 min, ; 5 mL 5.0000¢ ,
10 mL 2 ml, , ) )
10 min , , —ds —dio —do -de 1 mL
8 mL , , . 250
2~ 3ml, 10 mL mL : 1 1( , )
, 5~ 10 min , , 60 C, 24 h
25.0 mL 2 mL



161

, / ,
70 mL : =37
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10 BL 1 mL
[4, 5]
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(Ant) (Fla) — (Pyr) [a]  (BaA)
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(DahA) [ghi]  (BghiP) . NIST
6 .
, 16  PAHs
,16  PAHs
75. 3%.
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2 3
PAHss

Cd Hg Cr Cu Ni Pb  7Zn

710 ngg 307 ngg 85.0 Hg/g 78.3 Ho/g
41. 1 Hg/o 69.6 Ho/o  248.5 Hof o

Cd CGu Pb  Zn

4.35 Ug/g 81.33 Mg/g 106.26 Hg/g
334.47 gl Cu Ni Pb  7n
182 Uo/s 86 Ugle 264 lgg
673 Mg/ '
4
, Cd
(15.8 Ygg) (1.9 Hyg) (1.62
Ho/g) ; Cr .
, (700
ljg/g) B
CuNiPb 7n
5
D 16PAHs
D 16PAHs
D 16PAHs ,
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2
0.00< 0. 05,

YYT (3.71) ZZY (6 14) HXL
(3.71) LZ (7.71) NC (1.57) WFJ (12.00) XT
(3.71) SH (5.43) JSL (7.57) XJ (857) XC

(8.86) TI(9.00). ,WFJTIXC X]
SH
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> 16PAHs XCXJ I ,
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2
Table 2 Heavy meal concentrations in buk samples
Cdngrg ! Hyng g ! Cf Mge g ! Cu/lig g~ ! Nijkg g™ ! Phylg g~ ! InMg g !
YYT 356 21 74 20 4. 40 24.50 40 66 12.20
77y 79 434 61 20 €. 20 21. 80 69 97 235.20
HXL 325 60 80 50 45. 30 17.10 74 59 219.50
LZ 758 432 65 80 6. 0 2. 40 61 32 301. 00
NC 168 112 57.50 40. 80 19. 60 2701 89. 50
WFJ 2537 1120 135 90 178. 50 201. 90 135 14 529. 60
XT 467 86 66 20 6. 10 23.20 46 04 200. 80
SH 480 97 77 20 112. 40 23.50 48 06 217.20
BSL 551 356 84 50 5. 80 35.20 78 14 2%4. 40
X 558 140 103 70 104. 90 2.30 87 95 256. 60
XC 983 286 99 50 71. 00 2.20 85 74 2%. 40
TI 539 326 113 80 %. 10 39. 00 80 07 262. 10
168 60 5750 40. 80 17.10 2701 8. 50
2537 1120 135 90 178. 50 201. 90 135 14 529. 60
710 307 85 00 8. 34 41. 14 69 56 248. 54
616 289 23 78 39.23 51.02 28 35 108. 57
3 [Pgr g !
Table 3 PAHs concentrations in bulk sampled Hg* ¢~ !
D4~ 6 PAHs
2.2~3  PAHs D4~ 6 PAHs D 16PAHS S
YYT 0 023 0.013 0 036 0. 565
7Y 0013 0.034 0 047 2. 615
HXL 0 170 0.000 0 170 0. 000
1Z 0 170 0.000 0 170 0. 000
NC 0 123 0.238 0 361 1. 935
WEJ 0 ®9 0.259 0 348 2. 910
XT 0278 0.074 0352 0. 266
SH 0 182 0. 047 0 229 0. 258
JSL 0 183 0.675 0 88 3. 689
XJ 0 149 0. 404 0 553 2. 711
XC 0 270 0.617 0 87 2. 285
TI 0145 0.624 0 769 4. 303
0 013 0.000 Q0 036 0. 000
0 278 0.675 0 87 4. 303
0 150 0.249 0 398 1. 195
0 082 0.266 0 302 1. 524
[2,31] - Cr ,
cr( 10D,
0.00< 0. 03, Cr( V] B3 Cu
[31,3]
. . ,
Cd(2.00) Hg(1.00) Cr(5.50) Cu(4.92) Ni(3.25)
Ph(4.33)  Zn(7. 00).
Zn> Cr> Cu> Pb> Ni> Cd> 2.3
Hg. I 6.
7n Cd,Cr Cu Ni Pb  7n
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Table 4 Heavy metal concentrations in street dust in major cities around the world Hg® ¢~

1

Cd Mn Cr Cu Ni Pb Zn
, 2% 652 2305 [17]
; 8 233 629 [17]
, 3.77 173 181 1450 [18]
(>5000 /h), , (1999 15.8 700 230 130 205 330 [ 19]
(> 500 /h), . (2004) 2.9 107 41 % 115 212 160 [20]
(350 /h). , (2004) 21 65 32 50 6 194 146 [20]
(<25 /1, , (2004) 1.9 48 21 2 55 103 126 [20]
. (1990  1992) 362 61 188 4 1927 476 [21]
) (1994) 1.4 83 13 4 180 412 [21]
, 300 897 1866 [17]
. 384 1344 872 [17]
. (100 /d) (1997) 360 2000 2900 [2]
, (2002) 1.62 466.9 4.1 48 53 [23]
(2007) 0.71 850 .. 3 4.1 ®.6 2485
5 PAHs /Mg g !
Table 5 PAHs concentrations in street dust in majr cities around the worldf Hg® g !
»'2~3  PAHs Y4~ 6 PAHs > 16PAHS
, (2002~ 2003) 4.00 3. 87 27.87 [ 24]
. (2005 0.29 0. 15 0. 44 [25]
, (1999 125.1 306. 0 811 [26]
. (197~ 1998) 0.193 1. 287 1.48 [27]
(2004) 20065( ), 14.10( ) [28]
(2002~ 2008) 12.56 10. 71 23.27 ) (9]
14.38 6 62 21.00 ( )
(2007) 0.150 0. 249 0.398
6 ) 16PAHs
Table 6 Geoaccumulatbn indexes of heavy metals and Y, 16PAHs in street dust
cd Cr Cu Ni Ph n > 16PAHs
YYT 100 0.73 0.66 -7 0. 14 0.50 0.58
72y 216 0.45 1. 10 -08 0.92 1.45 0.97
HXL 08 0.85 0.69 - 123 1.02 1.35 2.82
LZ 209 0.56 1.25 04 0.73 1.80 2.82
NC -0 0.36 0.54 - 104 - 0.45 0.05 3.91
WFI k¥ 1.60 2.67 233 1.87 2.62 3.86
XT 139 0.57 1.15 -0 0.32 1.22 3.87
SH 143 0.79 2.00 -o7 0.38 1.33 3.25
BL 16 0.92 1.09 -0 1.08 1.56 5.16
X/ 1 64 1.21 1.90 - 046 1.25 1.57 4.53
XC 2 46 1.15 1.34 - 046 1.22 1.77 5.21
TI 15 1.35 1.75 - 00 12 1.60 5.00
-0 0.36 0.54 -1 - 0.45 0.05 0.58
i 1.60 2.67 23 1.87 2.62 5.21
167 0.88 1.35 -0 0.80 1.40 3.50
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