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B ZE . IEUBK (Integrated Exposure Uptake Biokinetic Model for Lead in Children ) #5554 J2: 3¢ [&| AR 28 1 & I 420 FH A L 3 45 7%
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Study on IEUBK Model Localization Based on Behavior Parameters of Children

from Southwestern China

JIANG Bao', CUI Xiao-yong®

(1. College of Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China; 2. College of Life
Science, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; IEUBK (Integrated Exposure Uptake Biokinetic Model for Lead in Children) model was developed and recommended by the
US Environmental Protection Agency. In order to apply IEUBK model to China, we firstly performed sensitivity analysis, which showed
that simulated blood Pb (PbB) concentration was most sensitive to soil/dust exposure pathway. In-home surveys were conducted in Y
province of China to gather information on children’s behavior parameters and environmental samples for parameters localization. Finally
the verified model was applied to predict children’s PbB level in comparison with that modeled by default parameter values. Results
showed that geometric mean values of children’s PbB concentration were 5. 28 pwg-dL™", 5.77 wg-dL™", 6.03 wg-dL™" and 6. 32
pg+dL™" before and 5, 10 and 20 years after the establishment of a new factory in the neighboring G province. The simulated PbB after
20 years was 61.39% lower by original model than that by the localized model.

Key words : IEUBK model ; children’s behavior parameters; children’s blood lead concentrations; lead pollution; localization
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Table 1  Daily water intake and outdoor activity time data for children of 3-7 years old
. - EJiE-S HemERE
iy i BUME BRI R ACAM PRI foni
34 YoKE/L-d ™! 0.25 2.00 0.86 +0. 16 0.93 0.53 1.75
EHMEEhFE /hed ! 2. 00 5. 00 3.88 £0.55 3.80 4.00 0.95
4-5 YoKE/L-d ™! 0.15 2.00 1.16 0. 16 1.15 0.55 2.09
EHMEEhFE /hed ! 2. 00 6. 50 4.00 0. 46 3.93 4.00 0.98
5.6 oK/ Led ™! 0.05 2. 00 0.99 +0. 10 0.99 0.58 1.71
EAHMEEITE/hed ! 0. 60 6. 50 3.20 £0.28 3.20 4.00 0. 80
6 -7 oK/ Led ™! 0.02 2.00 .68 +0.03 0. 68 0.59 1.15
EHMEEITE/hed ! 1. 00 6. 50 .45 +0.13 2.45 4.00 0.61
Fx2 AEWMXI~TSILERMBNERLCA
Table 2 Daily food uptake for children of 3-7 years old
. , — st R E R 55 [ 5L
St ok B/ Bkl MM bR WIRUYME pon ;;Qﬁﬁ
FEH/kg-d ! 0.03 0.27 0.16 0. 04 0. 158 0.110 1. 44
3.4 B/ kg-d ! 0.07 0.13 0.11 0. 02 0.09 0. 094 0.96
K HHE/kg-d ! 0.07 0.2 0.13 +0. 02 0. 106 0. 080 1.33
W%/ kg-d ! 0.07 0.13 0.09 =0. 02 0. 086 0. 067 1.28
Ffrit/kg-d! 0. 07 0.2 0.14 0. 01 0. 142 0. 124 1.14
4-5 R/ kgd ! 0.03 0.27 0.12 0. 02 0.116 0. 106 1.09
KA/ kg-d ! 0.03 0.2 0.11 0. 01 0.1 0. 091 1.10
W2 /kg-d ! 0.01 0.13 0.08 £0. 01 0.074 0.077 0.96
g
FEE/kg-d! 0.07 0.27 0.16 0. 01 0. 146 0.142 1.03
5~6 B/ kg-d ! 0.03 0.2 0.11 0. 01 0.1 0.122 0.82
KRR/ kg-d ! 0. 02 0.27 0.12 +0.01 0.102 0. 104 0.98
W2 ht/kg-d ! 0 0.2 0.08 +0. 01 0. 068 0. 088 0.77
g
FEE/kg-d! 0.01 0.27 0.13 +0.01 0.135 0.157 0. 86
6~7 B/ kg-d ! 0.01 0.20 0.10 =0. 00 0. 081 0. 134 0. 60
K FHE/kg-d ! 0.01 0.27 0.09 £0. 03 0. 065 0.115 0.57
W2 /kg-d ! 0.01 0.13 0.05 0. 01 0.037 0.097 0.38
g
2.2 HRES WY x3 BHAXMUEHILETAEXNSH
E)Liﬁ?ﬁ*ﬁﬁé%ﬁqj , /jlg/j:/'é\%/\ﬁé/ﬂ*ﬂ??ﬁ; Table 3 Children’s behavior parameters
/ﬂ:ﬁi}_ﬁ l‘%ﬁ%%ﬁ| | ED%E__ e fn /’/"}EH J(* ’@% E]/] determined after model localization
EX = = = A
= Ji R A DOHACHTR M 348 458 5-6% 6~T%
=N A~ EL TR ./, = 2
ﬁﬁﬁﬂ:iﬁﬁ)ﬁ FF‘%}WE%&':P ) m%%%XﬂLé{E/iqj E:JE{'J%‘IZ 2. 11 2.07 1.78 1.71
B U (B 2) . BHL, T O A N AR PEERK L6 L2 132 127
EHY R R R RS LI S R s el BEERE L9 e L
. . . . X AR X 1.15 1.15 0.94  0.87
MEZNE BGULEMS RIS e
KA A/ gd™ 8 . . .
N B IJ Y red s >
RO AN A LIS T BF7E08 X G5 S HME ] d ! 380 3.93 311 276
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1k, G514 3 R,
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