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Investigation of Heavy Metal and Polycyclic Aromatic Hydrocarbons Contamination

in Street Dusts in Urban Beijing
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Abstract This paper investigated the contamination levels of heavy metal and polycyclic aromatic hydrocarbons PAHs in street 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 85.0 pg/g 78.3 pg/g 41.1 pglg 69.6 pg/g and 248.5 pg/g  respectively which are significantly lower

than those in most cities around the world and Shenyang Shanghai in China. The mean concentration of E 16PAHs in street dusts in Beijing

is0.398 pg/g which is also lower than those of Handan Tianjin and Shanghai. Non-parametric Friedman test demonstrates significant
differences of heavy metal contents on street dusts from different functional zones. Street 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 situation in other cities around the world. The geoaccumulation index analysis shows
that street dust in urban Beijing is moderately polluted by Cd Zn and Cu little polluted by Cr and Pb and practically unpolluted by Ni. The
contamination levels of 2 16PAHs on street dusts vary greatly in different functional zones with parks little polluted 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 pm. Therefore 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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Table 1  Description of sampling sites
FHERS Kt SR 3 E W BEARAE FHH
YYT EHELE AE 2007-10-25
ZZY - g AN ] 2007-10-25
HXL BEHREHE BEK 2007-10-25
LZ iR ZAES FBERE 2007-10-25
NC SEETHEEEE HAH T o 2007-10-25
WFI FHHKE Bk # 2007-10-25
XT T 5 B el (IR R M 2T T 4R) 17 000 ¥/d 2007-10-25
SH 6 = (JL 3 fETE R4 LIk 200 m &b ) 110 000 $%/d 2007-10-25
8L T B (b B O 9 D A ) 2200 ¥/d 2007-11-07
XJ FEAOSRKEFLEREGTEQD 20m L FHERE 2007-11-07
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T EEG(HEEEEETD 250 #i/d 2007-11-07
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125, 74 F1 40 pm MBI 0 2 B RBE KRR RIS R ZA
B RS EHT F R Za T, R
KR AR R B R R A R
1.2 Sk
1.2.1 E£BEEHMT
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WA 0 mLEFME 2 L B AR, To& #4K L
P10 min FRAHE, KEBLHE, BRmHES
EMEER SR A 8 mL F /K, 768 $R + fin
EHEWAEMES2 -3 mL, A 10 mL B 8K st
BE LIS~ 10 min EFBRER, A BHEHR
BAB.OmLAFHEETENRZAEXED AR

MAKHBEAR B0, 8. BRER 1.00mL T
BZBRAEP AWRUELM)MREE 10.0 mL, #
5, & R E , RS W TER(3].

Cd.Cr.Cu.Ni.Pb il Zn RO B G B F R
B & (ICP-MS, X Serdes [, Thermo electron
corporation, 3 ) . R AR F R N A i I (AFS,XGY
1011A) 2 BiBE L He MIVREE . 4 4 i 38 P 4R 4 i
BEMN S o MARR KIS HYH GSSL,
GSS2, GSS3 F1 GSSS(H K4 #r L8R4 R B
Ben BAEREN MES LY HE MR ER
83.3% ~120.0% , MEPEEFHIRHERET DT
10% .
1.2.2 PAHs 5B

HEH FRELS.000 0 g P R 20, LA B L RO IR 4R
o, BT REEBREF, FEMA—E R B H R
W, EE-d, I Hi-d, & 1 mL EAFE
il 1o e 26, 7R M ATE YRS A R i AR B L 1L 250
mL BOPIER : EEC %8 1: 1B, TR R EA &
ERRE,EBCF KB RESEKTE 60°C, FH 24 h 5
[a] e S HR R . SRR R A R O SR E 2 mL JR 3E



14 FE SRR K ER KL E S ERERF RS RRILET 161

BEF R, R/ A E e TR,
M0 mL @B EC b =37 RRFFRH#T
SHT MR I BER R R DU 1 mL, A 2
mLECH, ZRB oS mL HECKEBEANEEES
B KD HEnas 2 BE B E IR INEIRT W AR b
EUARFEFE 0L HFARHEAREESE L nL
RS

% Hi HP5972 GC-MS U 4r #r i 35 E B R AR B
FIAREERIS R R A A 16 # PAHs, BIEHE
(Nap) \JE # (Acy) . J& (Ace) . 25 (Flu) . 3E (Phe) . &
(Ant) B (Fla) \EE (Pyr) R I [a] B (BaA) .3
(Chr) Z£3[b]7% B (BbF) 3 [k ]9 & (BLF) (K
[a]BE( BaP) B 3F[1,2,3-cd] & (LedP) . % ¥ [ah]
B (DahA)FIZE I [ ghi]PE (BghiP) i i K & NIST R
TS FE A £ 04 AR B A fE] AT B R AT L R RN
PRIEM A 6 SR IEMEER A LRUEYH
FIEHXTHBEEEE , A 16 # PAHs MIFREERE &R
P S T b AR AT B0 WS 3 5E L 16 B PAHs 9
PRHERE S B R 75.3% .
1.3 #FEKILELEMN PAHs 53RN F ik

FENCSBE TIFZHFITMH L%, RS
RehESREEREMTE Y AHERALR
B ¥E 1, (geoaccumulation index) , % b 5T AT E B 7K
R E SR IE R ATIE , IH R A R

! logz[rg’-}i}
KF, e, BRERRKETIEEY | WEE, B, 215
R R E, XA EESRTEN B, XA
T LRRSREBEREAE™; D) 16PAHs #) B,

FeFE R HIRB R £38 > 16PAHs Y M) BARME" .

TFARMER 1, <O BARBFLRITH0< 1,
<) BALGEREEEFR:1<I, <2 RFATES
Bi2< L <3EBARTEGRETEGR;3< 1, <4
RARTEEHG R 4< 1, <SS BARTHBRERES
Jeil,, >5 RaRRBETL.

2 HR5iTiE

2.1 JEEWHEBKALESREM PAHs FBAKYF
K2HEINHBERT ERBEAERKLE SR
i R E 4 R A PAHs B VR BE . BT A SR A R E B K 4
1 E 4R Cd.Hg.Cr.Cu.Ni.Pb 1 Zn & E ¥ F &
43514 710 ng/g. 307 nglg. 85.0 pg/g. 78.3 pg/g.
41.1 pglg. 69.6 ug/gfl 248.5 pe/e BEHEF MM

PR X B K A E 4R Cd.Cu.Pb Ml Zn T EMT
HME S W R 4.35 pglg. 81.33 pg/g. 106.26 pg/gHl
334.47 pg/g'™ s F B TTE B K AL S CuNi.Pb Ml Zn
SR FEED TN 182 pg/g. 86 nglg. 264 pg/ghl
673 pg/g® LB A AL R T EBE RPN ESR
WEHLMAMEENERRETESRIOKENE
WIE.R4FIETHASRETERRETEER
B R AT AL T B R P Cd BT R
BERTHAEERET, L FBENTEERK
(15.8 upglg) B 5 (1.9 pg/e) FIH HE (1.62
pgle); Cr BIVRE &5 T 7] th iy RFF 2 370, than B 48
BRTFEE BRECETHEENZEREKX (700
pel/g)  BHILE, R E B A F BT AT 69 E B K
22 Cu Ni.Pb Fil Zn B3 %0 & F U E BRI
ARESBHSR. R SHE THA LA KEE

RS H > 16PAHs & B T F WK ERKE
1 > 16PAHSs )& B 5 4% BF 52 0 49 19 oIl 5 1l 1

K > 16PAHs WK BE A £, T bl 7 B 49 28 5
B E X N — 2 B AT AR /s T A T,
Ha &8 HRAR T KT A LT (R, AR AR
TEES OB AMTRHEN, HETREEH
FHEFEARERZERRE, LEFEAERSKET
B RS RS GE R ARG
SE BRI L BT L, R AR — MR TTE B AR A s B
YIRS T A TR RS E .
2.2 BUREXERKETELRBRM PAHs 3 BEFR
FRHABEMSIESHRBEATR 2 PERFA
T8 B R 2 P E 4 TR R VR R R AT R 18 B o
EEHR0.00<0.05, RHEREERKEPESR
BESBRTHEEEER ERBLAESERKRERED
RS B R YYT (3.71), ZZY (6.14). HXL
(3.71).1Z (7.71),NC (1.57).WFJ (12.00).XT
(3.71). SH (5.43).]8L (7.57).X] (8.57).XC
(8.86)F01 TI (9.00). B, WFI . TI.XC i XJ B % &
SRBRERREAM T, MXESBENHESER
K EFTREBHE T BR SHRES LERE
BEXBREESRAGEBEFERK XTEREN
A= LR R, KE RS SR 8 5 B
4 B E A KR % . 78 HXL,LZ,
YYT M ZZY X B R EER M X, B4 REE
Bk FRRMERN RS REAERRKLP
> 16PAHs i Ht, XC.XJ A TI L RA B F HIWE
16 B X #1256 4, PAHs Y5 Je i e/



162 31
2
Table 2 Heavy metal concentrations in bulk samples
Cd/ng g7! Hg/ng g~! Cripg ¢! Culpg g™! Ni/pg ¢! Pb/pg 7! Inlpg g™!
YYT 356 231 74.20 44.40 24.50 40.66 122.20
77y 799 434 61.20 60.20 21.80 69.97 235.20
HXL 325 60 80.50 45.30 17.10 74.59 219.50
17 758 432 65.80 66.60 29.40 61.32 301.00
NC 168 112 57.50 40.80 19.60 27.01 89.50
WFJ 2537 1120 135.90 178.50 201.90 135.14 529.60
XT 467 86 66.20 62.10 23.20 46.04 200.80
SH 480 97 77.20 112.40 23.50 48.06 217.20
ISL 551 356 84.50 59.80 35.20 78.14 254.40
XJ 558 140 103.70 104.90 29.30 87.95 256.60
XC 983 286 99.50 71.00 29.20 85.74 294.40
TI 539 326 113.80 94.10 39.00 80.07 262.10
168 60 57.50 40.80 17.10 27.01 89.50
2537 1120 135.90 178.50 201.90 135.14 529.60
710 307 85.00 78.34 41.14 69.56 248.54
616 289 23.78 39.23 51.02 28.35 108.57
3 Ipg g~
Table 3 PAHs concentrations in bulk samples/pig g~ '
N
>12~3  PAHs >14~6  PAHs > 16PAHSs %2 : E Eigz
YYT 0.023 0.013 0.036 0.565
77y 0.013 0.034 0.047 2.615
HXL 0.170 0.000 0.170 0.000
LZ 0.170 0.000 0.170 0.000
NC 0.123 0.238 0.361 1.935
WFEJ 0.089 0.259 0.348 2.910
XT 0.278 0.074 0.352 0.266
SH 0.182 0.047 0.229 0.258
JSL 0.183 0.675 0.858 3.689
XJ 0.149 0.404 0.553 2.711
XC 0.270 0.617 0.887 2.285
TI 0.145 0.624 0.769 4.303
0.013 0.000 0.036 0.000
0.278 0.675 0.887 4.303
0.150 0.249 0.398 1.795
0.082 0.266 0.302 1.524
30 31 Cr
Cr Il
0.00<0.05 Cr M ? Cu
31 32
Cd 2.00 Hg 1.00 Cr 5.50 Cu 4.92 Ni 3.25
Pb 4.33 Zn 7.00
Zn>Cr>Cu>Pb>Ni>Cd> 2.3
Hg. I, 6.
Zn Cd Cr Cu Ni Pb  Zn
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Table 4 Heavy metal concentrations in street dust in major cities around the world/pg g~
Cd Mn Cr Cu Ni Ph n
296 652 2305 17
86 233 629 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 56 115 212 160 20
350 /h . 2004 2.1 65 k) 50 66 194 146 20
<250 /h 2004 1.9 48 21 32 55 103 126 20
1990 1992 362 61 188 44 1927 476 21
1994 1.4 833 123 41 180 412 21
300 897 1866 17
384 1344 2372 17
100 /d 1997 360 2000 2900 2
2002 1.62 466.9 41.1 48 534 23
2007 0.71 85.0 78.3 4.1 69.6 2485
5 PAHs  /pg g~
Table 5 PAHs concentrations in street dust in major cities around the world/pg g~
D12~3  PAHs D14~6 PAHs > 16PAHs
2002 ~ 2003 4.00 23.87 27.87 24
2005 0.29 0.44 25
1999 125.1 306.0 431.1 26
1997 ~ 1998 0.193 1.287 1.48 27
2004 20.65 14.10 28
200 - 2003 12.56 23.27 2
14.38 21.00
2007 0.150 0.249 0.398
6 > 16PAHSs
Table 6 Geoaccumulation indexes of heavy metals and > 16PAHs in street dust
d Cr Cu Ni Ph n > 16PAHs
YYT 1.00 0.73 0.66 -0.71 0.14 0.50 0.58
72Y 2.16 0.45 1.10 -0.83 0.92 1.45 0.97
HXL 0.86 0.85 0.69 -1.23 1.02 1.35 2.82
V7 2.09 0.56 1.25 -0.45 0.73 1.80 2.82
NC -0.09 0.36 0.54 -1.04 -0.45 0.05 3.91
WEJ 3.83 1.60 2.67 2.33 1.87 2.62 3.86
XT 1.39 0.57 1.15 -0.79 0.32 1.22 3.87
SH 1.43 0.79 2.00 -0.77 0.38 1.33 3.25
JsL 1.63 0.92 1.09 -0.19 1.08 1.56 5.16
XJ 1.64 1.21 1.90 -0.46 1.25 1.57 4.53
XC 2.46 1.15 1.34 -0.46 1.22 1.77 5.21
Tl 1.59 1.35 1.75 -0.04 1.12 1.60 5.00
-0.09 0.36 0.54 -1.23 -0.45 0.05 0.58
3.83 1.60 2.67 2.33 1.87 2.62 5.21
1.67 0.88 1.35 -0.39 0.80 1.40 3.50
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