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Distribution of Metals in Urban Dusts of Hefei and Health Risk Assessment

LI Ru-zhong, ZHOU Ai-jia, TONG Fang, WU Ya-dong, ZHANG Ping, YU Jia
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; This study focused on the characterization and the health risk assessment of heavy metals in the dust of Hefei City, China.
Samples were collected from fifty two sampling points covering six land-use types. Most of the sites were impervious ground such as
residential , commercial, industrial, educational and traffic areas, as well as public landscapes and city squares. Concentrations of Zn,
Pb, Cu, Cd and Cr were measured to investigate their distribution and evaluate their risk to human health. The US EPA Health Risk
Assessment Model was employed to evaluate the carcinogenic and non-carcinogenic risks of heavy metals to child and adult,
respectively. The results showed that concentrations of Cd and Zn were 46 and 37 times higher than soil background values,
respectively. The concentrations of Cu and Pb were 3-5 times, and Cr concentration was 1.5 times higher than the soil background
values of Anhui Province. The carcinogenic risk indexes of Cr and Cd were 3.22 x 10" and 2. 26 x 10 ~° | respectively, which were
lower than the soil management standard of the US EPA, i.e. 1.0 x 10 °. The total non-carcinogenic hazard index of the five metals
for adults was only 0.212, but for children it reached to 1.259 and exceeded the safety threshold value (1.0), suggesting that the
adverse health impact on children exposure to metals in urban dusts were relatively serious in Hefei. The ingestion of dust particles was
the major exposure pathway for health risk. The orders of non-carcinogenic hazard indexes of land-use types and heavy metals were
industrial area > public landscapes and city squares > commercial area > educational area > residential area > traffic area, and Pb > Cr
>7Zn > Cd > Cu, respectively.
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Fig. 1  Boxplots of pollutant concentrations in urban dusts for

different land-use types of Hefei City

AKX T Cd, AN FE DI REX Cd & AR 7 5+ W

R R S DR A 3 X P S [ A B AR S
KT Cr, B T 4 T8 8 Hb 10 AR ) SR BE 5 4 e 22
S8 AL, L % B B DX A A R Rk
A7 2 SO R A X

R 20 BT IR 45 SR, Zn S5 v v B H BLZE I T
P K A b Py, 5 B 4 374,75 mg-kg '3 Ph i i
Y BLAE 22 VT V4 I AT B A |, 5 B 601. 83
mg-kg ' ;Cu, Cd Fl Cr 1 B & &, 20 B BLAE =
LA BT A 2 /N X (299. 23 mg-kg ) | LB
e b AE 2 X (9. 642 mg-kg ™) Ml % B4 6 7 1 IX
(578.64 mg-kg ') WAR, B Pb B g B BLAE T
ML IX Ah, JEE 4 R TR 4 A0 J5t v VR S U H B AE T 30
BUX KR S T RE X .

2.2 MR KA T 4 a4 HE R VA

T, 6 4 % 8 SRR b 5 5 9 R 1) B
WG AFAE — 2 4. US EPA 75 % & 4 )8 & &t
KR It 95% A% E I, 1 95% UCL 8 K& 2. H
g )y, X ORE 4 b e A O UK R R K
SO iy b, AW 9T SR G o e ST 4 A 5
M3 KA A HE R Zn . Pb Cu., Cd I Cr [f) % 7]
B RID & Cd, Cr (80U R RN SF, W% 31

it (2) . R (4) K&K 3 B0 LB T SF, it
SARE] Cr, Cd 200 52 57 32 R I BUm MK, LK 4.
AR TE S T RE DS, Cr [ 08 KU #5%5L Cd g R £
(%2 MECRGD) EHEAG T 1.0 x 107 RIF I g X
Cr B0 K KN TR IX > 2 [ g > 7l
X > A X > JaAE X > SC#IX 5 Cd B KU K /b HE
¥k ARG > CHIX > B X > RAEX > R TE
X > TMV[X. Mk b, A e e R 2R Cr, Cd 3
I KU 23 530k 3,22 x 10 771 2.26 x 10 77, H A% T 9
SR DXL BV B 10 7 ~ 10 7 2 Y 5 I 7l b 2 A 2k
4 O XU ARG, R R £ i R i e
fé

EF0b JLEE AN X 2 A BE AR, 4R Zn, Ph,
Cu, Cd il Cr 6 A [F) B2 85 & 42 . A 17 2y fig X 110 -l 5
Jars {1 00, L3R 5 SR 6.

2 S AT LA, 7R ) 5 52 0% 43 4 Sl 1) Ak B
TR A B 2 R, T — 28R E T L
B KU B N e AR &L AE 3 R AR R
BART, To- 0 BN AR 1 Ak B KR 42 B
1, HE VR A B2 Ik B fid e 7, 420 W R T R i 42 11 R 9
AN T BTN KUK I TR P& 6 T L B
A, A HT T - 1 A RN £ R O R B ik
1,229,485 T 2 4 B 1.0, % W & I 17 #0222



2666 E2N 153 # &5 32 %
#3 MR KA SR A W 2 58 4 12 RED il SF
Table 3  Reference doses for non-carcinogenic metals and slope factors for carcinogenic metals
i H Zn Pb Cu Cd Cr
R, /mg- (kg-d) ™' 0.30 3.50 x10 73 4.00 x10 72 1.00 x 10 73 3.00 x10 3
RID,,,/ mg- (kg-d) ' 0.30 3.52x107? 4,02 x10 72 1.00 x10°? 2.86 x10°°
RD ./ mg (kged) ' 0.06 5.25x10°* 1.20 x10 72 1.00 x10~° 6.00 x 10 ~°
SF,../ kg-d-mg ™! 6.30 42.0
F 4 RIF T REIX I U KR
Table 4  Individual carcinogenic risks for carcinogens metals in urban dusts from different land-use types
oy o KB R
Ji A X i Ml X Tk X SCHIX ACIE X TS
Cd 2.05x107° 2.49 x10~° 1.81 x107° 2.64 x10°° 1.91 x10~° 2.80 x10°
Cr 2.63 %1077 3.21 %1077 9.67 x1077 2.32x1077 2.96 x10 77 4.97 x1077
&t 2.65 %1077 3.23x1077 9.71 x 1077 2.35x1077 2.98 x 107 5.01 x1077
RSO B FE I AR 10 A B0 Ak B R
Table 5 Individual non-carcinogenic risks corresponding to different exposure pathways
N T Jg - IEEH LIRS 1O Ry
F-HHEEA I W N B TR % ik
Zn 0.114 2.55%x10° 5.23x10°*
Pb 0.551 1.23x10°° 5.06 x10°*
Cu 0. 025 5.50 x 10 7 7.56 x10~°
LK Cd 0. 066 1.49 x10 ¢ 6.09 x 10 73 259
Cr 0.473 1.11x107? 2.17 x10 72
i 1.229 1.13x10°? 2.89 x10°?
Zn 0.019 1.20 x 10 ~° 9.55x10°°
Ph 0. 093 5.78 x 10 ~° 6.19 x10~*
Cu 0. 004 2.59 x10 77 1.38 x10~°
A cd 0.011 6.98 x 10’ 1.11x107? 0-212
Cr 0.079 5.22x107* 3.97x10°?
&t 0.206 5.28 x 10 ~* 5.81x107°
K6 AT Ty e DX AR 0 AR KR
Table 6  Non-carcinogenic risks of urban dusts in different land-use types of Hefei City
B e : _ 1Fﬂa@=§{i¥)§@5b§ HQ _
S A X i Ml X Tk X SCHIX AT X PNGE$:0A
Zn 0.111 0.112 0.161 0.112 0. 109 0. 104
Pb 0.471 0. 503 0. 992 0.618 0. 443 0. 629
L5 Cu 0. 021 0. 039 0. 030 0. 025 0.017 0.022
L cd 0. 066 0. 080 0. 058 0. 084 0. 061 0. 089
Cr 0. 402 0. 488 0. 617 0. 357 0.432 0.761
it 1.071 1.222 1.788 1. 196 1.062 1. 605
Zn 0.019 0.019 0.027 0.019 0.018 0.018
Pb 0. 080 0. 084 0. 166 0. 104 0. 074 0. 107
A Cu 0. 004 0. 007 0. 005 0. 004 0. 003 0. 004
" cd 0.011 0.013 0.010 0.014 0.010 0.015
Cr 0. 068 0. 083 0. 105 0. 060 0. 077 0.128
&t 0.182 0. 206 0.313 0.201 0.181 0.272

T JLTE S A A B A il S T AR K BRER IR 1, R
i MRS B KR & PhdA 21 0. 551, 3Ly Cr(0.473)
A Zn(0. 114) ,Cu KU /) (0. 025) . 76 WP % N 3%
A, Cr RS A Je K, LR P, dee /N 52 Cus 1 2

DR A i 3 A AU f3e K R 2 Cor, JL U Cd fe /DN A

& Cu. JENHE R R A 0. 212, R WK K 22

B0 N AR RE R SE AR /N IE R T - R
NI AR A R A RRE RV B e, DR R B R T DR AR
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