) »
6.5%[”'% o5 b 53 38 45 6 111 2019 4F 6 A
Eco-Environmental ENVIRONMENTAL CHEMISTRY Vol. 38, No. 6 June 2019

Knowledge Web

DOI:10.7524/j.issn.0254- 6108.2018082802

SEELL, EUH, BT Tk X AR G s 5 Ko B SR R U A [ 1] 3R5E4k4%,2019,38(6) 1 1375-1384.

CHAI Yuhong, WANG Mingxin, ZHAO Xingqing. Levels, ecological and health risk assessments of heavy metals in outdoor dust of a heavy
industrial area[ J].Environmental Chemistry,2019,38(6) :1375-1384.

ETUVRAMREEERSEKFEREESM
fi B XU A

RHE ZRI ARE

(1. MR R, SETL, 214513; 2. WINKSE M 542 T RS0, WM, 213164)

w OE EMNY—AETX NE,2018 4F 4 JRET Tl X HBAX 28 AR BT 44 X80~
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Levels, ecological and health risk assessments of heavy metals
in outdoor dust of a heavy industrial area

CHAI Yuhong'? WANG Mingxin® ZHAO Xingqing®
(1. Huaide College, Changzhou University, Jingjiang, 214513, China;
2. School of Environmental & Safety Engineering, Changzhou University, Changzhou, 213164, China)

Abstract: In order to investigate potential ecological and health risks of heavy metals in outdoor
dusts, 31 outdoor dust samples were collected from the residential areas, schools, parks and
supermarkets in a heavy industrial district in Changzhou in April, 2018. The concentrations of Cu,
Zn, Pbh, Ni, CGd-and Cr in the samples were determined. The results showed that the average
contents of Cu, Zn, Pb, Ni, Cd and Cu were 203.49, 1184.52, 442.21, 124.51, 4.82 and
289.24 mg-kg™' respectively. The determined values were all above the soil background value of the
elements in Jiangsu Province. The contents of Ni and Cr were slightly higher, but the contents of Cu,
Zn, and Pb were 8.7—20.1 times, and the content of Cd was 56.7 times, than the soli background
values. The enrichment degree was extremely high for Cd with the enrichment value of 25.47,
significant for Zn and Pb, moderate for Cu, and slight for Ni and Cr. The possible sources of Cu,

Zn, Pb and Cd were from nature, transportation and regional industry. Ni and Cr might be mainly
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from natural source. The assessment on potential ecological risk showed that the risk of Cd was
extremely strong, and it plays a leading role in potential ecology risk. The ecological risk of other
metals was slight. The non-carcinogenic risks of Cr and Pb on children were above 1, but non-
carcinogenic risks and carcinogenic risks of other metals on human were all below the safety
threshold.

Keywords :industrial area, outdoor dust, heavy metal, potential ecological risk, health risk.

H 4R SR IR TR B — 285 e, A MERE AR PR | v] SRR 4 K 2 4 s A e e
EHUEMEA. As Cd.Cr Ni Al Hg A BSRBOBME" P R LER 2 FIFFEUT W RS H
B Cu Zn BRI R JC R, (Had A 2% A 1 2R G0 HF B R0 25 4 B P A il A
E HE R ZAAAE TR A KA TSR RE I SRR R R IEA R A R e Y.

HATC AR EZ TR E X KA T 48 o it SR UR | P45 XU i 2 IXURS: 45 A7 T IR A 5T A
SEMFFE FE BRI X BT 2 A Bl A8 A A 2 26 X a4 B T A 2 9 e [ R AR (R i
TRARTE 4 o B ™ T, HLAE AN )RR B 0 B 5 XU 0 S XU, T ELAS )3k Ty O Tl X3 TR 3 T Ak 2
4B S AR K SR PR 2R A5 A A [R). 3k 17 B Tl DX R 3 Tl K 24 4 S T Aol P Y X 8, EL 4
SIS T 2 Y E S TR AT X SR TR A T PR X (R AR ) R A T A T e
TIF Je fEERRE XU AT T IS s Mt 551 bR T Tl X (LT A9k A 1k) 0 Ah LB AR i 36 Ik AR T 4
JRTG YT TGS s R B IE 7 SN  8 T (h & X BT IR A9 As 1 Ph 5975 ek B A 25 K
B EAT T FST s BRI AR X B T AT (R MR i b 6 Ik 2B v E B T YRR AR S A BREXURS: AT T F
G5 TR GRS B R T ) R R A 4 R VS Y RRIE R T S AT, B T X AT R AR R A
& @ TS Y g AN, BRI IE , A A X B Tl X P AR A i 15 Y Il BB R R AR 55

BN T H Tl X AL b4 31°43'—31°47" 428 120200" —120°05", J& T 75 g B4 BF & ik X 3k
I H DXOP- R 2.9 mes™ PR 20 °C, B EEAT AR K B BRATPE LR, Tl IX Py 3 224 A9 2k
J7AE)T WLETT AR RG] R A, B Tl ik R Ac il s i e R N, B R
AT A 2 B R A 224 1l A0 e 1) 2 R PR AR 5% LA T Tolk XA G X 42, e 6 Tlk X 9 A B 1 3
2R BRI T, AT AL S 4 AR, R P AMNE G oURES LR, T ES S & E TS
B B, ATV AR A 25 KURS TEA A0 A B KU PR, 8 6 o B Tk XK 2R 76 45 @ 15 YL IR R LR 2
A

1 #BS 7 Materials and methods)

1.1 FRSLCREE

ARWFFECRAERTAIY 2018 4 4 H  HE SR TAESE B — R BT O R, 05 B JC XU H 73647, 3R
IR R — 2 B ] B B K2R AR SCREBEAE P A 5 o0 R AR B [A) A W 3 9 K 2. SR a5 67 14 8 D
&1, AR T 24 DR EIX 2 A2 2 AN R HT 3 AN T 78 A5 SRR 5 P 4% F F0 88 R BE AL R S
301 g ZEATIRAY IR G IRIE N 3 ¢ ZEARTRGHE 2 T A B FE S ASTh  IRIG BARS 10 SR AR ] by
A5 KU BRFIE V5 Y YR 2 A B W 6 X6 R R A AR b ] SEG 2 AR B I R AR IR AR RE A 31 4.
1.2 43iri H
1.2.1 FE4JE & ENE

A A1 SE 50 % A KBRS AT AR T, 3 35 B BR s 24, UL b — 3R 40 FF S 4l B | 2o 200 H i
TJ& , FREL 0.2 ¢ KA (K513 0.0001 ¢) & TIHMHET , >R 6 mL 65%HNO, 0.25 mL H,0, .3 mL HCI
PR 2R, FH 3 U0 T A ( MDS-8G ) A% J3 IR A T 1 A, R FH 728 ] HIS & A B W i o3 e 0 o
(novAA300) Il A 5 FH Cu  Zn (Ni, Cr ) 75 . R A8 [ B Ay B R T W0 43 66 E T (novA A400 ) 1l
FEREGT P Cd &R B S BRI (1 g- L) W H E R MEY U5 B bt , F 5% i il B A B i il
AN [F) 3 2 466 B 114 22 5 s o ol AR, 22 Wil s v il 2%



6 1) ST LA T DX AR A R i K AR SR R KU DA 1377

N
® ® %5 Residence
(] RIET m /A Park
J R o @1 Supermarket
SN e B Cl A 2218 School
* N gV,
%) e o
® Jo .
4 CEAN
[ ] y, .
L )
0 1.0 km|
[

B 1 JONKARRE R A

Fig.1 Sampling location of outdoor dust

1.2.2 SEG TR
AHIFFERE I A2 Fh AT RS B R4 ) SR AR UL 10% A BRIA IR 240, T H /K (5B Tk
THUE 3 AR IR ARARE il o 1 2 A PATHAE  BBOF- IR A0 (B A o 0 B, 340300 5 37 28 e A
EEEEL ) Cu(NO;), Pb(NO;),.Zn(NO;), Ni(NO,), .Cd(NO,),<Cr(NO;) 3*[] Mn(NO;) zﬁﬂﬁqzﬁ?i
55w 22 15 K HE 8% LAWY, IBREE RS INAR [FDSCREIHE 90%—105% 22 18] 4 I E 8 B4 mT 58 A e v
1.3 EERES
EHEFRE (EF) B —Fy iz m H TR s SE B A T PPN H 4 S Vs e R B (R PP
BhR 03 T RAE A KSR TR 10 & 4 R Ae Rt T AR S B 4 TR V5 Yok IR, J2 A AR, 8
JE N AR, 2 TR — Ik PRIT A% o A2 P VR T AR IO 2, AN AL Fe Mn 2567 ARHF 58 $E B Mn
YENZ T E. EF BB AT .
EF=[ C/ Cy,] samp]e/ [ C/Cy,] background (1)
X TR CoORER RS ROCE SR TR € WRER S HOCE Mn &8 ARG C RS P
GIRICEN B 0 €y, AFER S HOCER Mn (5 5L, IR 38 el 2 hn e
EF AT LR i o 4 a8 ¥ e i A A I E AR (5 EF (EZ0°8 1 MIDACH & B AR R, 75 EF (X T 10
WA Ry R A 15 S U5, AR LR A R 15 e ™ 5. e Ah ARSI EF K/ DK i 48 Y &
EARBE > g 5 R P EF<251 9 R IE AR 2<EF<5,2 4 T E A 5<EF<20,3 B EE A,
20<EF<40,4 9% SRFVE4E, EF>40,5 9% Wim s 4E.
1.4 WEAE A SRS TRAY
TEAEAE S KBS 5 P32 i TR | 4 sl 2R SE PR T o PP T 4 S Vs e R e L A
EBEE AR,
E =TC/C, (2)
RI= > E, (3)
K, B T ss o M T E A S E R A CL ARG AR | AR R 1 S i (mg kg )
COASE i MESENT RS SR’ (ng-ke™"), —BUAEZR HIEARBAREEIE RS SR, T O Fl
4y S T SRR A ST R B R B9 R : Zn (1) (Cr(2) (Cu(5) Ni(5) \Pb(5) .Cd(30) " 4R
P SCHR[ 25 ], E MG FARMER S — G CR i E SR ) _ERRIE AR5 Y15 P RE( RECh 1) 55
TS Gy rh B R BRI Y R (T ) AR5 2], A RGBS 2 3 ) b R 4353 FH b — 2 i 43 1 3fe 2 15 %),
AW 6 Fp 4@, KA T4 30(Cd) , LA 2] £ 5 BOdbnifi h . E, <30, Bl A UK,
30<E, <60, PEEAERRE, 60<E,<120,58 L8R, 120<E, <240 R5EAES K, E, =240, #4245
USRI Sy -4 2000 8 4 J (0 25 G v e AR A 8 8, T 0 Iir A A0 4 Ja W A AR S e R BE i
#1.1980 4F Hakanson"* BF5% T 8 Fi54L¥) (PCBs \Hg .Cd \As .Pb . Cu.Cr.Zn) , 321 T RI 9 4 5> Fohn
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e, = (2) Fl(3) AIE RN S 15 Y Wy 9 B AR 260 5¢ ) 1 QL M i 850 Bl 22 J P ok T
INEEVIN YN

ARG T 6 MhESIR IS YY), T X Hakanson 4239000 M 4T A0 I8 18 % AR5 SCHik [ 25 ]
HI R T 45 81 RI A 4 G0 HAnifE . R1<54, B B UK, 54 < RI< 108, fh 48 A4 A8 UK, 108 < RI<216,
SR A XU, 216 <RT<432, R a0 AR 245 XU .
1.5 fdRR AU PPN
1.5.1 PP

ABISE LA SE PR (US EPA) 7 3 B4 A S0t R XU AR TR0 Ay St P o 7 Tl X S SR 8 4 1 S K
2R 4 S B A BRE XU I 22 Cu Zn (Pb  Cd  Ni F1 Cr 5 ELAG 18 M I 2o fd e XU | 17 Ni,Cd 1 Cr B
g UG ASEAUBSE Tolk X A JLEE MR AN R 2l AT 3 MR B R A P AN 4 R . H i
1A A ik 2 2% [ N AN ST 98 AR DA R TR TR 3 R B DA S 0] 28 AR v 2 R R
THESEANFE 1 R A A~ B0 2 87 XU T LIGE o fr A 2 & R 7F 3 A2 @8ai 42 i KUBS: fin
PR AN R AT 4 15 Y W i a1 22 5 A R itE A A B4 RE B .

R1 EEEREETENSHEE OE

Table 1 Parameters and values for exposure dose calculation of heavy metals

% s o IR Velue itk
Factor Definition Unit JLE AT AR LA Reference
Children Adult_men Adult female

C TR A SRR mg-kg! JUATEEE AL
IngR PR A mg-d~! 200 100 100 [29]
EF e dey™! 350 [29]
ED AR Year 6 24 24 [29]
BW ik E kg 15 67 58 [5,30]
AT(AEBUE) S R 1] d 365XED [31]
AT(BU) S 14 52 55 1 ] d 365x70 [31]
InhR EEBAR m?d7! 7.6 19 14 [10,30]
PEF Ut HE Ak R T m> kg™ 1.32E+09 [28]
SA B I R T AR cm? 1800 5000 5000 [28]
SL F Ik Bt 2 R mg- (em®d) ! 0.2 0.07 0.07 [29]
ABS B JHRURZ Wit PRI 0.001 [28]

1.5.2 HYJRER &

IRIEA: B op A ek T4 mT 3 R R o | AR PRI A R X 3 A R R IR AR AN £
Fhig A ny TR (4)—(6) HE 4B T5 Yy 5 57 i LA AR T B 7 i a] AR ZE8R 115 e )
R FEIR.

. CxlnngEFxEDX 106 (4)
BWXAT
_ CXInhRXEFXED (5)
nh T PEFXBWXAT
CXSAXSLXABSXEFXED
D(lerm = X1076 (6)
BWxAT

LD, ABERRNESE HYRERE mg- (kg-d)™', D, NRAERREIESE H ¥ 25,
mg- (kg-d) ™", D, W FEMEE N E SR A HRER, mg: (kg-d) " AEREESBIEZUENEBUE R I
AT BBUEART 7B BUE E 4R B2 R R, AT = 365xED d, 7813 BUR H 4 )8 B i i, AT =
365x70 d.

1.5.3 XU

AWFFEH 6 FKZA2 T 4R Cu Zn Pb . Cd Ni Fl Cr ¥ 54318 1 B8 (e HE XU , % T JE B0 KU
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el JF I 08 XU 7 (HQ) FIXUS 88 (HI) sk BAAE ANt (7) (3(8) Fin.
HQ=D/RfD (7)

HI = Y HQ, (8)
o HQ o BRI 4 3 o) S — R R A2 A AR S0 KBS, RIRURS 1 5 D 227 PRI 4 il ad e — 2 R
WA H R  mg- (kg-d) ™' RID K PATHE 4 8 1 —RBERRMSER R, mg- (kg-d) ", BRI
IR T 4 S AN 23 5 | NS R ORI Y e R o 5 HIL Sk B0 B 4 il ik 3 0 B B iR 12 1 JE B0 X
B FE KT, A BT A T 4 Al S0 KU 78 B0 T Fn. 24 | 5 HI, > 1 B, 38 0 5 4 Ja 77 1 I 2508 £ BRE X
W, AR O, KU s . 2 L B HIL, <1 I, 26 B T 4 804 3 B0 e XU
ARG 3 PR 4R Cd Ni AT Cr 34 57 3500 i e XSS . o) T 3500 £k 5 XU it FH 3500 IR 4 4
(CR) i i, HAem B 50 N Fsie & A AR, — R AR B 3 2 88 B 5 80s RPR I 7 1Y e i1
ST NI BT ST GRS AT R O I 8 A B B R DN T B 2 TR A A R R R A B B
RER A BRI A% 1 T 4 a8 3 2 R 3 38 198 8500 XU 3800 KU 46 280 (CR) A RN T
CR=D,,SF,, (9)
o CR WEUE R STEEL, 248 1 DA R TIPIGR R A BUE R D, ,, 3 BT 8 4 & i ) PPIa
R B H B 5 mg- (kg-d) ™ ;SF,,, AT 4 g @ i PP AR A BUR AR F, [mg- (kg-d) '], R
AR 588 T — 5 ) PRI T 4 7 A ORI, A 5 AR  CR 2 20 4 1 B0 KUK 5 458D 38
WIAN CR B, CRy, <107, AR BUE KK, 10°<CR 8] CR,, <107 AR ] 1iif 32 19 0 KU, CR 5%
CR>107 , AARA Bu K.
AIFE 4R AR R R IR S % & RID FIAREF SF W2,

R 2 EHBEAFRRERTESHEHEMBEREA T

Table 2 Reference doses and slope factors of differént exposure pathways of heavy metals

i H Items AL Unit Ph Cu Zn Ni cd Cr

TAZFER & (RD,, ) mg- (kg-d) ! 3.50x107% |\ 4.00x1072  3.00x107'  2.00x107>  1.00x107%  3.00x1073
WAZE R (RD,,,) mg-kg-d) ! 3521073 4.02x1072  3.00x107"  2.06x102  1.00x1073  2.86x107°
S M4 (RD,,,,,) mg- (kg+d) ™! 5.25%10™*  1.20x1072  6.00x10>  5.40x107®  1.00x107°  6.00x107°
RERE T (SF,,) [mg- (kg-d) ]! — — 8.40x107! 6.3 4.20x107"

2 R 51718 ( Results and discussion)

2.1 EEJRSTES ML

M Tl X AR AR S 0 T A R S e A R R R RO 3K 3 W LR, KA
Cu.Zn . Pb Ni Cd Cr % 6 FE 4 & & i V- HEI VL0 38 o fE, FL 5 il i 550y
%124 8.70,18.28 ,20.10,3.80.,56.7 ,3.83, Cd #ibrfe 2, Pb Ml Zn K2, ULEH P AR KA B 4 J 15 Y ™ o

AR S R T BEAR B AR AR AR 7 RBOK , FOREEAR M i 22 K R 3 LB,
5 S BB Ph (Cd Cr, 43 934 5 55.64% .50.83% 45.30% , F WKL Hhix 3 Fh 4 @ 140 A 25 Fed
R, P RE SR s B R BN Ry 75 G R A 0 R [ T3 5 Cu Zn Ni 55 3 B EE 4 IR D0 R 0748 S R AU
/N TE 23.53%—27.16% 2 [A) , R WA 3X 3 F e 43 J@ JU 2 4341 LLA I 2], 52 N R i JL il i 52 e AH L.

ANT] X3 P A0 IR 2B 4 LS4 25 5 (36 3) L4 AN X B Cu AT NI BRI 228K, BT IX
FUEETH Y Zn P(EHS S THE P X, R X AR A Ph AR T H e A Xk, 2 A Cd fl Cr
PEAR = F A DX, s AN R X 4 JE o A A B 22 5, 2 JR BB T YL R i 52 e AN [

2.2 HEWAFESNE T X KRS &= g

51 NR RIS T T X P AMRAEE S 8 S At (2 4) WM T E T K KA E LRSI

O PG 2 Mg 5 T HOE R NG E AR I R Ph SRR, AS X BRI Cu AT Cd 1K
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TR R A T T A LA 5 Zn P B T R ORI 22 AR T Al LA 3T s Ni A 25 A g
TR E A HAG T AT T 5 Cr 5 T8 7 R St AR T B LA

x3 JUMNKAESESE(ng kg™ ,n=31)

Table 3 Concentrations of heavy metals in outdoor dust

1545 Index Cu Zn Pb Ni Cd Cr

SN[ 340.99 2017.12 1268.60 186.14 10.07 528.65
/M 147.04 720.12 156.70 80.69 1.16 40.08
FHIE 203.49 1184.52 44221 124.51 4.82 289.24
i 2 53.95 321.72 246.06 29.3 2.45 131.02
5 2R % 26.51 27.16 55.64 23.53 50.83 45.30
VL8 T E &8 5ol 23.40 64.80 22.00 32.80 0.085 75.60
Tl XU P 4{E (n=31) 197.26 1145.97 391.71 121.14 4.11 254.53
JEAE XU P 4E (n=24) 193.60 1169.66 402.46 120.01 3.67 247.61
2RI EE (n=2) 174.74 776.09 275.48 112.01 5.49 328.70
T I (n=3) 231.78 1144.71 287.95 108.79 6.41 201.85
AN JUTEEE (n=2) 193.94 897.78 449.05 159.15 8.20 501.92

Ra IR E T X R IR A 5 )

Table 4 Concentrations of heavy metals in industrial areas. of different cities

. F 42 )R Heavy metals /(mg-kg™!) T SCHik
B City Cu 7n Pb Ni cd Cr Related industry Reference

Y 178.2 1918.8 1586.2 40.2 £ 1591.8 MR L [15]
B 94.25 428.40 84.66 35.70 1.20 70.27 M UMER ATk [16]
HiF — — 533.2 — — — Ak AL [17]
vl 5381.39 3971.72 1754.00 80.92 120.76 150.87 MEPN [18]
=0 433.39 1271.09 460.98 182.02 33.57 1377.15 CEV [19]
[iiE:S 69.3 278.8 223.9 37.2 1.4 314.6 CEV [34]
M 203.49 1184.52 442.21 124.51 4.82 289.24  HJT B HLE LT AL

2.3 HEEEERBFHE

6 Tl i 4 J@ w4 R B E MM B KARIK K . Cr<Ni<Cu<Zn<Pb<Cd (£ 5).Cd 1 & 5% R ECH 25.47,
AR R IR E TARFIGA , 32 15 Y TRRE R A, 50 A A 0 S R AR B Zn R P 4 R KA
9 8.78 9.14, WAL N E , Cu WEELERE 421, FEBRE 3 Fha |2 — & L 1Y 75 ey
el 5 1M1 Ni Fl Cr 155 SERRE MR, SR W 3215 YL Z i 45/ ).

5 ATRAE N, 5B JE W 4 RN R R BB RN & Cd Pb, Cr, 7335 3 31.96% ,30.74% .
25.86% , %W FHANIK /AR I3 A i SRR B 25 R ABOR ;1 Cu Zn Ni 55 3 R &R B A R H
BN TE 3.829%—9.50% Z 8], i W1IX 3 FhvE <5 @ 1Y AR FR I TRl ).

RS FUNREESREERL

Table 5 Enrichment factors of heavy metasl in outdoor dust

F8F5R Index i H Ttems Cu Zn Pb Ni cd Cr
THE 4.21 8.78 9.14 1.83 25.47 1.74
. ) [oE GRS B B i il i
EEIREER o
bRl 2= 0.40 0.59 2.81 0.07 8.14 0.45
A5 R E % 9.50 6.72 30.74 3.82 31.96 25.86

2.4 HEEREWBHEESEEFETM

IR 4 RIS AE S ERBE KB (£ 6),Cd WEHEREURR, FHIE N 481.99, E =240 1)
%#uﬁ;ﬁruﬁ“ CBIUEY) 79.31% , 230 HE AR 3 14 A 2518 S RURGS , RV A Tl IX A 25 3 ™ B 1) 1L )
FEE CdP e B4 Cu Zn Ph Ni Al Cr AYTBAE A 505 3 R BCEIE 73591 0 20.35.5.92 ,8.84 ,15.56 F1I
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3.86, B ERE WM N F ZHOKEE, Pb Cd Il Cr 728 5 RE K, 73 3R 55.66% ,50.84% FlI
45.34% , R T X P R4 Ph  Cd Fl Cr YA fEF AR IR EE K, 5 Tl XI5 YL I8 i 4 A A K.

MZ T H 4 B L AT AR A ETE BRI R A (£ 6) , HAE A A S faFE R B IME 753653,
RPN AR R 0 AR 5 G AR M AR B KB H 1106.82, B/ IME K 148.45 , 78 5 R K 48.78% , R W &
LB fEER B EABRRES M, FETTEE F2 Pb Cd 1 Cr.

R 6 WS EE R FERL

Table 6 Potential ecological risk factors and indexes

el E, .
Liems Cu Zn Pb Ni Cd Cr

FoRME 34.10 10.54 25.37 23.27 1006.50 7.05 1106.82
/M 14.70 3.60 3.13 10.09 116.39 0.53 148.45
FH(E 20.35 5.92 8.84 15.56 481.99 3.86 536.53
bt 22 5.39 1.61 4.92 3.66 245.06 1.75 261.70
R FE % 26.49 27.20 55.66 23.52 50.84 45.34 48.78

2.5 EEJR RN
251 EERHYRER

ARSI U E TR ARG A (4) | (6) Mg 1 PIASEME TR TH£ESE 3 Figitn
H PR 450Nk 7.8 E4 R H R E R WHDT R Zn > Ph >Cr >Cu > Ni > Cd, KL THEE
Bt 5 MO — 30 AR LM B R R R T AR S M (RIRGR AR BR AL ) s JLEE B R TN
SRR N AT B 8.91 %, WA RN 7.74 £ N BRI ASORE , R HIE R ERA > Bk
fili A > WP A AR, B e P A IR AR T 4 IR AR R ) R ELR AR

KT PONRAE IR A FIRAS R
Table 7 Average daily doses for‘each metal and exposure pathway from outdoor dust
&R JBAE B4 Adult men JAE Lot Adult female JL3# Children
Metals D, D, Derm D; D, D jerm D; Dy D jerm

ing ing

Cu 2.82x107*  4.06x107°  9.88x1077  3.25x107*  3.45x107%  1.14x107°  2.52x107%  7.26x107°  4.54x107°
Zn 1.64x107%  2.36x1077  5.74x10™°  (1.89x107°  2.01x1077  6.63x107%  1.47x107>  4.22x1077  2.64x107°
Ph 5.60x107*  8.07x107%  "1.96x107% " 6.46x107*  6.85x107°%  2.27x107°  5.01x107  1.44x1077  9.01x107°
Ni 1.73x107*  2.49x107% 1 6.07x1077  2.00x107*  2.12x107®  7.01x1077  1.55x107*  4.46x107%  2.79x107°
cd 5.88x107°  8.47x107'%. 2.06x107*  6.78x107°  7.19x107'°  2.38x107®  5.26x107°  1.51x107°  9.45x107
Cr 3.64x107  5.24x10°% 1 1.27x107°  4.20x107*  4.45x107  1.47x107°®  3.26x107*  9.37x107®  5.85x107°
Bt 3.04x1073 3.50x1073 2.71x1072

2.5.2  H4m AR R A £ R XU

MRIGEE 3 fze 7 B A (7)—(9) IWE B E T X P 4K A 6 FlviE 43 J@ T 28 X A A ) et
BRI , PP 45 S el 2 iR,

ME 2(a) (b)) FTLLE X5 T 6 FhE 4@ i AE S0 X A HEF 24 Pb >Cr > Ni > Cd > Cu > Zn, Pb
A Cr A AEBUE A T = T HE 4 AV EAE X T 3 FhE 4 )8 i BUE XS I HERF A Cr > Ni > Cd, Cr
AU B FEEGE 25 T Zn Ph 3 5 Wk i 25 e n B 45 00 2538 ML, B Cr B BURAPRIA T
B, B ARG A v X BRI UL, JLE A HIL, o3k 2.89 , AR S0 {5 IXUR: BA 55 3 BAE oM il XU 85 T
JAE A A HL 35/ F 1, 1 AR S50 a5 XU AH o s AR U, J L (R 5 X IRUBS: B gk, Jor LA
2o L XL A AR SO R AR 517 B 7A . RN 9 B0 AU 55 T L3, AR 55 P 18 AU v T AR
M, =H W CR ¥I/NF 107, AR TCBUE KUK

M 2(e) () FTRAE ), 78 DX fEE R RGBS I, 2 el Ay 31 50 DA R o IRV 35 8 F Hoe 3 AN IX
3, 5 1R el e IXURS: B4 S8 2% 1l 1A el A4 A TB] AR PRI P, BT B xef e 5 SR 1 45 T SRR, e
JENfINGE Cr A Ph 15 4 B4 BRI BRI .
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2 AT X B JRUSS:
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Fig.2 Health risk of populations and regions
(a) Non-carcinogenic risk of populations, (b) Carcinogenic risk of populations,

(¢) Non-carcinogenic risk of regions, and('d) Carcinogenic risk of regions

TESE U PP, Bk D ELE B B R B RB A BT SC Kt , A IS r (025 i W s A2 11 008 XU
TR TAT H 24 5% b (T4 SRS | B2 12 A 2 T 2R 8 ) T SR AR | BT LABSO KUK f4 A
SERIFAREVLH SE PRy B KU , (US| d Tl DX 4 S i B0 XU A R T3 — 26 0PAG.

3 %4518 ( Conclusion)

(1) HE X o R4 4 J& Cu,Zn Pb Ni Cd,Cr 19 &V ¥E 50024 203.49,1184.52
442.21 124.51 4.82.289.84 mg-ke™' YRV IR E H 87T 5¢{d. Pb.Cd Al Cr 28 5 RECEK, WA 5%
FES R TSGR 53 A G, Cu  Zn FT Ni (728 53 R BB/ IN, T BB B — 15 YL R T 350 AN [R] X Sk 4
R RS Zn & B A0 R AR X HUE 85, Ph & ik 7E s A ORI Bel 4 5, Cd AT Cr &5 1 76 23 el
(2) \ELAEX AN RA I E G B ER Ni Al Cr S e SRR EERA R EE L) B A5 3™, Cd s
SEFRE B . Cd \Ph 1 Cr 1 SRR B 25 4K, Cu  Zn R Ni 1) 8 SERR 35 5.

(3) WAEEB RPN E5 R, Cd ATEAE A S B A, He e 5 4 i W e AR S KU Ak F 03k
Pb Cd Fl Cr AW AEA S B HAT 30K 22 Sk

(4) TEERR RS PPN 25 SR 2B, JLEE M AEB0E KBS R F N, BRI 15 B4R Lot AU K A 55
AV A A B0 KU 3 B A B0 B KT LEE , FLRGAR 55 1 A 350 IXUBS: K F AR Lotk (R S AN AR B0
JRUBRS: 5 2 Bl ) ik R JXUIG: v T X . i o JXURG: 7 32 2 ik &2 P A1l Cor.
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