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Heavy Metals and Their Sources in Outdoor Settled Dusts in Different Function

Areas of Cities

LI Xiao-yan' ,LIU Yan-qing’

(1. School of Geographic and Environmental Sciences, Guizhou Normal University, Guiyang 550001, China; 2. Foreign Economic
Cooperation Office, Ministry of Environmental Protection of China, Beijing 100035, China)

Abstract: To study the distribution of heavy metals in outdoor settled dusts in different functional areas, based on the literature
published, we described the difference in heavy metal accumulation in functional areas and their sources by comparing and analyzing
the data of heavy metal concentrations in some capital cities. The results showed that industrial area had the highest heavy metal
concentration, followed in descending order by residential area and commercial area, and finally, traffic area. The levels of Zn and Pb
in the four functional areas showed higher spatial variability, while there was little difference in Cu and Cd levels. Compared to the
heavy metal concentration in urban soils, industrial area appeared heavily accumulated and traffic area appeared lighter accumulated
with heavy metals, while there was little difference among other three functional areas expect industrial area. The accumulation of Cd in
the four functional areas showed the lowest spatial variability.

Key words : heavy metal ; accumulate; dust; functional area; cities
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1), FHKM Cd Fraae s TR P eI, & 2
JUEE RS 8. 6 £, B Bt Hb R K42 Cd % & e fIX.
1 10 BTTHB R KA Cu E VIR 39. 3 ~ 850
mg-kg ™' EFRBON 104% | s (E H AR BH &
RMEHBAEG RS ; 5 Cd il Cu M LE, AR T K2R
1 Ph, Zn S E92E FAXTEUN, Ph A 48, 0

~545 mg-kg ™', Zn FEIEF 204 ~2 192 mg-kg ',
Pb | Zn & S E 53 0 1 BLAE 5 PR A BH |, SR AR AE
B BAET . 10 3li v 3 B Cu F1 Zn 5
e, ERHY Cd AP & ffiey 4 DICRZEE L
AR TR PRI B B B A 435 i 2 B e, T R K

G JE S R

x1 TEAHTILRMERLEEESE"

Table 1 ~ Concentrations of heavy metals in the industrial area in cities

4R/ mg-kg ™!

Wi o o o o AT SCHR
LE RS — 80.9 79.6 579 [7]
thiae] — 39.0 48.0 204 [8]
TLBH?) 3.32 120 406 247 A AU T [9]
7§22 — 159 545 960 HLBE . ZKIR | 3 4REE [10]
%I 2.87 850 467 2192 Hill | AL [11]
KJE — 73.3 107 1186 RS [12]
M 0.99 142 120 439 ek, Atk B [13]
Bl 2.62 199 137 504 ks [14]
Gl 25.8 589 558 441 PRk BLME, B [15]
St 1.11 260 147 744 WEk, AJEhn T [16] KABFFE
JUfal~F-34 2.99 166 189 548

A5 SR/ %% 158 104 79 86

1) R BT A BEE AR SO S AL B IR 3 A R80T s 2) ARSI A R, TR

1.2 Rk XK A 4 R 43 A

NIRRT 22 [0 s ol X b 6 K 20 H 4 I 45 f 1) 40
MR —(F2), 4N TCRERLFEHIKT
100% . Cd. Cu. Pb Hl Zn & & & A3 i 20590 vk

FH . 3 FH . BT AIEBH , Cd & A A3 2 R BH
Cu, Pb 1 Zn & AR IR T2 T m. MR &,
i X b K 20 T 4 e A g R T R B A
(I T 2 U R

F2 FAREHTHIRMRRLEEEERE

Table 2 Concentrations of heavy metals in the commercial area in cities

E4JR/ mg-kg ™!

L cd Cu Pb Zn R
LEARSF — 123 111 657 [7]
] — 51.3 66. 0 180 (8]
P FH 3.52 116 110 232 [9]
[iE7S — 76. 1 142 279 [10]
% 2.53 265 143 1318 [11]
Mt 1.09 157 139 514 [13]
K — 91.6 86.8 574 [12]
LW 1.54 159 365 239 [14]
pE| 0. 867 96. 6 59.8 313 [16] B AHFIT
RERE:) 1. 67 114 118 375

S PE/ % 58 50 67 81

1.3 3 X bR KA 4 R A

PR DT M 6 IR 2R Cd A Bt i T He il
WS 5 B4 D RE ORI T 2 18] Cd (728 5
JEAE . bR Cd A, AR TRIN T 52 38 X Hh R K 24 Ph
75 S B AR N 55 80, Foe i 1 437 mg-kg ™' (b0 2
AR 60. 7 mg-kg ' (RFH) B 7.2 £i5. HEMTHR
R S BB, FE A Zn, B (H 788 mg-kg ™!

(S8 ARFT) SHRAME 211 mg-kg ™' (TLFH) AH 22X
3.72 % RAE Ok, Al XK M R IKAPTE 4B & B
T 3R T R DR, AR IR T R P& (3R 3).
1.4 JERCHIX

R4 WoR bR Cd Ah, AN R B SCHIX 3R
RAE SR EEERAR, BRELT 50%. b
S Cd Fr s fA; Cu, Pb & & fem (HIY I I FE R
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Table 3 Concentrations of heavy metals in the traffic area in cities

L)/ mg-kg ! .
bkt Cd Cu Pb 7n Sk
LE RS — 86.2 85.6 788 [7]
L 3.03 105 129 211 [9]
dent 111 67.3 437 — [17]
[ii§7S — 70. 4 108 227 [10]
% 1.79 117 83.6 748 [11]
g 0.94 164 116 408 [13]
K — 132 88.2 633 [12]
S 12.7 275 245 394 [15]
bl 0. 894 128 60.7 394 [16] AW
IRER ) 2.00 116 123 405
AR % 136 50 80 51

R4 AAETRERIXHERMRRLELESE
Table 4  Concentrations of heavy metals in the residential and education area in cities

HL R/ mg-kg ! N
i Cd Cu Pb 7Zn X
LR — 69.3 90. 6 411 [7]
b ALE! 2.85 75.8 105 201 (9]
dtae 0. 705 57.3 69. 4 301 [18]
(573 — 103 268 434 [10]
% 2.30 41.8 98.2 719 [11]
K — 124 107 667 [12]
g 1.46 137 142 467 [13]
BN 0. 800 36.0 85.0 154 [14]
S 7.83 123 140 209 [15]
e 1.08 124 103 423 [16] KATHE
JUfTF- 4 1.73 81.0 112 332
S/ % 103 42 47 48

5, Zn S N BUAEIE B, Cu ., Zn ScAIR(E G BLAERT
M, Pb B ARME HBAEIL 5. SR R, BTN Hb %K
AT R AL T AR K

2 WHARWERMRRELEERATESR

NI T AN [R] D) RE X b e K A2 4w 3 i i L
AR ~ R 4)RE, S ITTR S =B
T (mg-kg™"). Cd: THlLIX(2.99) > 23X (2.00)
> ERRSCHIX(1.73) > FRAIX(1.67) ;5 Cu: TalkIX
(166) > 22l X (116) =~ R IX (114) > J&RCH X
(81.0); Pb: TOLIX (189) > 32X (123) > B H X
(118) > EERCZIX (112); Zn: THLIX (548) > &
WX (405) > B RIX(375) B IRCEHIX > (332). T
Ar X iR AR 4 FMoTR SRR THE 3 1)
REIX, 20l X M K2R Zn | Cd W= T HE A TIRE
X, B A X SR RS X R KA Cd, Ph, Zn &
BONHZIR.

1~ R4 BADTIBEX T B 3 i AN 58 24

[G] , DR b 38 EE A5 T RE A7 AR S VRO 22 , S SEEMER 3
IR AR Dy RE X M 2 K A2 T 48 J 18 0 A 22 5%, s 4
ANTIRE DB FF 400 7 A (& RSE L TR
P2 P ORI R, SR ) AR K AR )R
FERBULAEIE, e 1.
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Fig. 1 Distribution of heavy metals in street dust

of different function areas
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M 1 ATHE ALK Ph, Zn BB 5 T HE 3
ANIIREX, Cu B = T 3 NMINREX, Cd W& = SR
ROSCH X A Y, 400 1.80 mg-kg™' Al 1.79
mg-kg 'y DX, 3 DR R SCHUIX b R K A4
1 Cd, Cu, Pb Al Zn By & & 2ZHIA K, H 2858
X[ Cd, Pb Fl Zn 7 ik ¥I40F 5 ARAE , 17 & RS0
XA Cu & imefiR. SR E, Tl X 3 Kb &
G @ i i, QX M R R A T 4 R AR,
Tl DX T B SC 30 X b 2 K 2 4 Jm i Bz
ST AEAKE. 4 BT AR X 22 (8] 4 3% K 20 4 8
TR SRR TT S Zn 1 P, 11 Cu A1 Cd B2
SR

TIAN KT T AT K A A R K AE
Fldse/IME B4 T RE X5 H S B R AT T Se it

(F£5), 4R ERKAET Cd, Cu, Pb, Fl Zn HH
EXFEZH A T X, i Cd, Pb 1 Cu. Zn [
RAE 3 B 22 19 D B DX 43 J31) e 22 XA 1R SC 2L
X, P, Toie e WA 408 (BT 1) i 02 AT
FEAR LLBIRE W98 45 A o Tl IX o 43 @ 75
e, T 2838 XA R OSCHUIX 4w 5 AR X HRAIR.
2 X — P T 4 T G 1 F a5 OC T X, H i ok
RS A SR R, 5B DI REIX AR LL | 553 [X i 3R K
Al 4 R S IR SR TR KR
BARSCHIG AR E SR FE R —, T
kT R KL g JE R FE ARG —,
HE  TER 22 2 AR s G s e sh T, DR TE
ACIH X MR KA TP E AR R I — B AL T
Bk

x5 WHREESCEREHARSHINERRITR(n=7)

Table 5  Function area with the max and min value of heavy metals in dusts and its frequency

biH Cd Pb 7n
P (R) Tk X (50% ) TALIX(57.1%) TAVX(71.4% ) TPIX(71.4% )
P (R) A X (50% ) JEESCHIX (42. 8% ) S X (42. 8% ) JE R SCHIX (42. 8% )

1) P Py 2390 9 50 38 5k d o (LRI AR AR 1 BB e 2 B S RE X, R O e BT

3 BExTEHHLENRRER

X} T 2k 4 JE ) RS P PEA
HRTA G— bR EMPRE. B ar3k E R 2502
WFFEAR 2 DL 3 Sl o 2 BRI 2R 4775 G KU T
W AHFEXT 1 8T {0 By T A7 7 — e 25 57
R EAE S 1990 4 [ BRI B
NI LA SR BT 45 ) R T R T R AR AR Ik
IR AT (At —2eif o' Y R
O R R AZIR T 1) E TR SRR Al 2 K
A EIG YR AN FEEE . AR A
(A I ) AN T 3kt A 2 7 SR P4 235 21 04 J) PR [ B
RAARR T30k =2 [ 75 YRR B A AT ek, 3T i 4
a1 i SO AR IR 20 A R T IS Y
Z— AP TT ES K T R A A ROk
AT RGEMFGE O A RAEVL L A L B AT
FB AT 22— 50, DR I P92 8 O A4 ok R R
I T T T 4 AR T S L SRR R D g IX
i IR AR AR T3 T A BBRR B X PR ST
ANTRI T fE DX M 2 K 20 7 4 e SRR B 1Y) 25 S o ]
ICEE

7 3T 3 Cd, Cu, Pb Al Zn FEIWFE 6. K2
SRk T AN [ Ty 6 DX b 38 K 2 7 4 I 1 AR 3T
T e RRREL

®6 HHIEESEAE
Table 6 Concentrations of heavy metals in urban soils

o8 /mg-kg !

it Cd Cu Pb 7n Sk
L& AR — 44.0 55.2 169 [21]
Wk 2.40[2] 55.6 110 94.4  [23]
[iiF:S — 38.2 60.5 179 [24]
1B 0.210 29.7 33.8 83.3  [25]
K 0. 143 24. 4 23.7 72.0  [26]
R 1.13 40.0 117 273 [27]
Bl 0.984 66. 1 79.5 243 [28]
5.00 -
[N RES
430 T 5 kX
4.00 | 3358 X
350 | DERXHE
N
ﬁlm §
Basot B ...\.‘ -
B& 2.00 L N : ::: — : N g
1.50 §§ §
NS N
1.00 - NS N
NS \\.'
0.50 ::E \
0 \\= b L b i el -
Cd Cu Pb Zn E s

A BRREC S IR 4 DMITR RRRE P HE
B2 RASESEENTFHTLENRREY

Fig. 2 Accumulation coefficient of heavy metals in street dust to soil



3652 AN 5%

B 34 %
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HREAE 1.56 ~4.29 Z A (& 2),Cd ) BERE
FERAR 4 DNIIBEX K4 Cd SRS BB AR
1.95,Pb fJ REEE R Z B Tk X 4h, Hog 3 A~
Sl K A2 B R BN T 2.00 SR T
2.00; Zn W BRRE i, 4 D IIREIX Zn RELAREL
PIE N 3.09. HAN, E 2 BoR, T XK K4 Cu, Pb
il Zn BB S THE 3 NG ERkIX
A X AR B SCHX 22 (8], B R SCHUIX ) Cu B
FEEEI B /NFHE 2 AThREIX, I Cd, Pb Ml Zn 7E
3 ANTIREIX Z [A] Y BRAN 2 S 45 30, (H HR AT 75
IE XA Cd 1 P BRI, M 4 FoTER LR
A EBARBORE , T KRRk E 4R RS,
HE 3 NIREX B2 AR HAXTN 288
DX M 26 K 20 T 4 B BB

4 AEINEERMFKDESBHRIFERZIE RS

Tl DX K A T 4 B i v T T 4
VLA X SR 22 5 4 i JF R E 2R IE T 18, i 2
RRFREE FRUET 5 24 K Tolk A ™. AR
A TAL IS SR A B e AR L K 1B
T AR AE I Tl 2878 ARk AR 7= R ) i
[ TCER S Zn JRAEHITE 5 Ph MUREHCH ¢ 1R BRI
AUBBIN TR B A Aok 1) AN ) e 1) T R AN ], s
H B4 g Ml A= 777 D AT e RS AR 2 9 5 Cu FORE2E A S
NI REOKAE Cu &I, Cd R AT g 5L
B, HLBEAE T RALE G A Tk 5 P S 2 Fh
& I R IICA 6.

A DX IR A T2 B2 A8 G SRS . B
RN RS iR IR AMES . B
SEIHERCLL B T8 B 4 2 1 B e iR, Zn
FERIE T4 M A L, ZnO 1 Ty hE Ak i 72 B9 44k
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