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Abstract; In this study, we combine the Integrated Exposure Uptake Biokinetic Model (IEUBK) and the Adult Lead Model ( ALM) with the methods of
laboratory tests, questionnaires, and documents to determine environment references of Pb in soil based on health risk by the study on the pregnant woman
and child in Wenling of Zhejiang Province. The reference values were 180 mg-kg™' and 555.6 mg-kg™", respectively, lower than the values of Britain and
other developed countries. Two kinds of model parameters were analyzed by Monte Carlo to discuss the prediction impact by changes in one factor model.
The sensitivity of the lead exposure in air and drinking water of IEUBK model were 50.8%. The maximum probability of geometric standard deviation of
women blood lead concentration in AIM model was —39.6% , while the sensitivity value of target blood lead concentration (n) in protection group was

=19.5%. Respiratory exposure was the most significant and widespread and its impact was higher than oral exposure according to sensitivity analysis
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results. However, oral exposure had higher levels of digestion and absorption which caused uncertainties to the model prediction. Optimization of model

parameters improved the sensitivity of the prediction results, leading to more scientific and accurate prediction results and less uncertainty. This study

provided theoretical basis for the formulation of the reference value of lead in contaminated soil. Moreover, further study is needed to examine the

suitability of the results to Chinese people, as the lead exposure receptors in the model are American.
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Fig.1 Compositions of the IEUBK model with lead exposure,

absorption, metabolism, and blood lead level estimates
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3 R 51318 (Results and discussion)
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Table 1  Children’s exposure parameter values in this study area
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Table 2 Bioavailability of the exposure medium
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Table 3 Parameter Values of ALM Model in this study
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A2+ 558 Sh{H A 400 mg-kg™", Tl K HiAth
FH b 4255 318 R 800 me-ke™" , FHAHFFEHE S5
HY PRI AT L BN T B AT A A6 89 75 G4 375 1 U T
Al AR T 18 A, T A B 1) 1 14
SEE(EE A T Tl S Ho Al HH 1 385 shbr (A

MTAER , Bt ] B X A6 118 il R 0 7 F 5% A
R EPA K5 A AT BE S0 1975 4 ¥ (B2 243K
FERON ) (US EPA,2011) , H %L 28 0y 40 2 55 k™
VL R [ A A A A A BT L o (A
T LEARFE RS, 56 FE 2575 1X (US EPA,2009) | Eb
FIBF ( Provoost et al., 2006 ) . % [# ( DEFRA and
Environment Agency, 2002 ) 55 2% F JL 2 Ifi 55 £t 5 XL
L A IR S5 S S ) = R PR BT S v (AL, 75 R 1
S B AR HE R 43 51 R 400,700,450 mg- kg™, T
b/ b B A A ) A HE B 433 2 800 ,2500,750
mg- kg™ JINE K (SAIC,2002) . Fii -+ ( Carlon, 2007)
SR FHAE S RUBSE PPAS 19 7 i it AT 45, J A3 FH b+ 458
B ARRE M HB 2 400 mg- ke, Toll/ Bl FH Hb 4 158
Y EIARAEE R 2000 mg - kg™ ASHF 5T 4 S A 3 vfE
(B -5 HAth [ KA AE 22 57, 00 0T BB -5 52 ) A B
)R FE IR R PR AR .

R4 EHHRMNE R LRSS SE AT EE

Table 4  Soil lead guideline values of some countries and areas

PN/ (mg-kg™")

[ 5K s b X -
JEAEH T/ R

R 180 555.6

o ] (AR T bR ) 300 600

Ve Lk S AE A

;z[)ﬂ(ﬁ%%%ﬁﬁm&ﬁ:fn&ﬁ% 400 200
FEEAX 400 800

e A B 700 2500

e ] 450 750
JIE-SN 400 2000

Bt 400 2000
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SRR, LT 7 iR 32 R IR % P s RO K28
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