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Abstract: The characteristics of lead pollution and the associated health risk of children for the dust samples from 69 representative
kindergartens in different type districts of Wuhan were investigated. Total lead concentration and bioaccessibility according to
physiologically based extraction test(PBET) were determined. Results showed that the levels of lead concentration in dust ranged from
36.3 to 1523 mg-kg ™' with an average value of 169 mg-kg ™', lower than published data from other areas. The great spatial variation
of Pb in dust indicated that specific sites have been seriously contaminated by Pb. The bioaccessibilities of Pb in dusts were 35% =+
15% at gastric phases and 7. 6% +5.8% at intestinal phases. According to the predicted model with the Integration Exposure Uptake
Biokinetic Model (IEUBK) , the geometric mean blood lead of children(0-6 years) was 2. 73 ;,Lg-dL’I , of which over 10 ;,Lg-dL’I was
less than 0. 001% and exceeded 5 pg-dL ™' was 3.32%.
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Fig. 1 Sampling locations in Wuhan City
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Table 1 Quality control of the measuring lead in urban dust

FrREM T bRdER R (E A/ %0 P TR KL

RSD/%

GSD-5 112 128.5 8.0 115 9
GSS-5 552 575.2 9.6 104 9

2.2.2 FRZRPESN R 2V % (PBET)
ARS8 J7 8 R Ruby 2561 82 i 3f o 5 2L
Siz Hb AU T R/ T T 5 58, 453 A 11 2 A T 4 v ot



11 4

PN 3CAE BT 4 )L el e 42

Ph 75 A A % 364 47 e 3307

YRS B 3 SR R 5225 I )7 vk, 9F 2 % Ruby
AU PR HEAT T O B AR SR I R

(D) sEiersrt  BE N, B, BR300 E
e E B ) s ANRBIITERR . FRK . I
PR AN TR (SR 3 M 4 Je L 5 ) 5 W Eh 1R (12
mol- L1, T2 4l) | WA R (54> B 98% , L&
Hal) | BRIR A A

() AEdn T B Boi vl & A D
AN MR SC 7 D' 0 JEE v A 0 PR iy, P DA 5 % A T
AE DX B AU ah Al PBET S238. i3 5238 H 19
U E I I T - AR SENEY I L SE A A, I DUR IR
RLMERAE R, Jo 1 SRR B AR, 2 ~5
SR E TV, 6.7 SHE L A®ILIX, 8~
10 5 FE b ik H SCHX.

) LKFE MELREAGOHEE, HRE
PN R G R AR AR R TR A pH AL (W
K2).

pH

luld Im il

T
AvE

B2 SR R

Fig.2  Schematic of PBET experimental system

(4) 5280777 FEMAETEEL 50C T~ , T4 24 h
Jo TN 125 A

BB B REALRE S RIS W 2 LON & 0.15
mol-L ™" NaCl) , N AFF 15 MR 1 g SR 1 g FLIR
0.84 mL JKZ % 1 mL, ] 12 mol-L ™" HCI ¥ pH {4
WE LS, HIMABEAN 2.5 ¢, R 8 AW

A 23 IN 200 mL AL ML A % SO g TR I £y
AL 2 ¢, LU T Lomin AT, 37C KB RN 1
h. pH 76 SE5 FF 45 /5 5 min P — 2%, X DL JS B K& 10
min Y| — 7, F 12 mol-L~" HCL ¥ 5 pH A H { £
L5, 5 5 # W #e W L 20 mL J % #, 4000
remin B0, 0.45 um i 3, A AE T 50 mL B0
B

N B B B T AR NaHCO, (A 2% 400) % = 3
¥ pH A 22 8. 0 ( S5 {if 2 A 4y vF 55 R SE 5 ) L £
FEA R 58 1 A B 0. 12 g 4 0.4 g, BL 1
L-min_]ﬁ)\{ﬁ/_:h, 37°C K# N 4 h. &K 15 min
Wit 5 73 pH 8, 25 7+, W00 12 mol-L " HCI 4
FFpH M0 8.0.4 h WL 20 mL Jz B W, &5 L,
0.45 pm 138, A 50 L B9 A R (5T & 7 #
98% ) , PR AE T 50 mL B0 .

Ak BRGF R it KT PESTOOPC A 51~ W Wi 73l
6T E
2.3 s sk PR T AR

BdE hb PR I 2K Excel 2003, SPSS 15.0 #%
1F; B 1 B CorelDraw 12, MapSource, MAPGIS
67 WAV T 1. b 2R AL 27 R T e B A% i 1B V.
JULEE A 5 4 BB F Al R A IEUBKwin32 Lead
Model Version 1.1 Buildll #&44.

3 GiREEE

301 R4l L B 2 R 1 K SF
BRI B2l R A B KO WL FE 2 . B R

B & 4 169 mg-kg ™', 2 00O - B 1Y 5L ME
(23.4 mg-kg )" 7.2 4%, BRI AN (12
mg-kg ) PR 1401 f5 NS R R B0
B ol oh Y ) 3 ) 4 A 25 SR, B fE O #1523
mg-kg ', 4 ARG (36.3 mg-kg ') [ 41.9 fi%,
3 HL AR A2 S R MO 1,10, 36 W I 4L A7
677 T 1) ST Gy (0K DRI AR B R BOR K,
WP ] I 3% 3 2 39 T 55 4.

2 WA R DR G L B A4 4 e /mg kg !

Table 2 Contents of lead in kindergarten dust of different function areas in Wuhan City/mg-kg ™

1

DIgeIx B it 2 FHE JUfTEME RRRE it il {8 TRARM ARk h 1 22
[ERIAS 15 160 141 145 63.2 ~317 0.5 20.9 80.9
AKX 27 130 114 117 36.3 ~ 1523 0.54 12.7 70.5

ERERES 8 111 102 95.3 49.7 ~178 0. 44 16.2 48.7

Tk X 6 332 278 364 95.6 ~516 0.54 73.3 179

X HE X 13 79.5 79.4 77.8 76.0 ~86.3 0. 06 2.38 4.77
X 69 169 132 130 36.3 ~1523 1.1 21.4 185
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Table 3 Contents of lead in urban dust from different areas/mg-kg ™'
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Fig.3 Distribution of lead in dust in Wuhan City
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Fig.4 Bioaccessibility of Ph in urban dust of Wuhan kindergartens
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Table 4 Parameter values of IEUBK model
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£t 1 0. 089 ngeg!
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%5 AR TEUBK B 45 5 () 1 65 7 &t
Table 5 Blood lead levels obtained with IEUBK

in children living in WuHan

Ly fig X JUAT P34 {8/ g dL ™! pY =
[ERIAES 1.81 ~3.95 <0.001 2.66
LXK 1.57 ~11.88 <0.001 1.28
JEAE X 1.69 ~2.81 <0.001 0.72
Tk X 2.10 ~5. 49 <0.001 26.5
Xof L IX 1.93 ~2.02 <0.001 0.22
VL 2.73 <0.001 3.32
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JLEE (O ~ 6) % F K BF 855 47 5% 58 5 i BY )L A 238
2.73 pg-dL™'; i 10 weg-dL AR <0.001% ,
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