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Concentrations and Health Risks of Toxic Metals in Surface Dust in

Kindergartens of Beijing
DUAN Heng-yi, WU Ya-tao, WANG Jue, LIU Zhao-rong

(State Key Laboratory of Environmental Simulation and Pollution Control, College of Environmental Sciences and Engineering, Peking
University, Beijing 100871, China)

Abstract; Dust intake is an important source of children’s metal exposure. To explore the contamination level and health risk of toxic
metals in kindergartens, surface dust samples were collected with self-made sampler in representative kindergartens in urban Beijing
and concentrations of Pb, Hg, Cd, As were analyzed. It was found that Cd, Hg, Pb accumulated in indoor dust in different degrees
with a significant seasonal variation. The geometric means of Pb, Cd, Hg, As concentrations were 63. 12 pg-¢™", 1.67 pg-g™", 0.06
pgeg™", 0.22 pgeg™' in summer and 117.40 pg-g™', 4.52 wg-g™", 0.95 pg-g™", 0.88 pg-g™' in winter, respectively. Geo-
accumulation indexes calculated for each metal showed a severe contamination of Pb and Cd in indoor surface dusts. The results of
exposure and health risk assessment of target substances displayed that the oral intake of dust metals was much higher than that of
dermal pathways for children. However, no obvious carcinogenic and non-carcinogenic risks were found for all metals. The Pb, against
other species, had the highest non-carcinogenic risk to children, Hazard Index of which was 0. 12. Therefore, the health risk of Pb in
indoor dust should raise the concern.

Key words : kindergarten; surface dust; toxic metals; seasonal variation; exposure; health risk
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Table 1 ~ Metal concentrations and loadings of surface dust in investigated kindergartens
B WpEh R RS mg/ug'{l ﬁiﬁﬁ/ng'miz T3 25T AR
/% JUAT (R S| JLAT 4 {E T FE BEKF P

As 20 20 0.22 0.03 ~0. 64 1.59 0.25~7.57 —b —

P Cd 20 100 1. 67 0.57 ~11.96 8.47 1.34 ~259.58 3.086 0. 057
Hg 20 80 0.06 0.01 ~0. 66 0.34 0.05 ~1.69 7. 609 0. 004
Pb 20 100 63.12 34.00 ~165.01 320.78 56.43 ~1377.96 2.372 0. 109
As 16 13 0.88 0.76 ~1.02 2.88 2.25~3.70 — —

KT Cd 16 100 4.52 1.32 ~26.37 12.09 1.53 ~192.33 7.912 0. 004
Hg 16 38 0.95 0.04 ~5.25 3.48 0.30 ~20. 68 0.171 0.851
Pb 16 100 117. 40 38.81 ~416.85 314.08 90.25 ~788.02 0. 856 0. 490
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Table 2 Contamination assessment of toxic metals in surface dust

Yl JR £ MR g ! st R BE 2 /g ! Lo, (EL%) Lo (57)
As 20 7.09 -5.57 -3.59
Cd 1 0.12 3.22 4. 66
Hg 1.5 0.07 -0.69 3.38
Pb 140 24.6 0.77 1.67

3.2 Hbimich B R B LB fa R AU AL
%)L T 22 T As . Cd |, Hg . Pb Y% 85 & M
RS W 3. ARG E LA, LEZ AN ES
J& FO e T R IR R 2R, S M 2D T 4 R ) R R R
W OB ANESET XL P BRE R, X &, NS EILE Y LRE R A A R4
0.17 pg-(kg-d) ~'  HEL BB EAXE/N. M BEEENIZE R, S 0] BeXxT LB ™= R E .
#3 HIEBELSEILERRNRERG TR

Table 3 Exposure and health risk assessment of metals in kindergarten dust for children

RN B 4 P )@ IR (e /T 1, 2o KU
FH/NT 107" ~ 10 B, BT LR mXT 4l L
Pl JL BTG A 25 114 00 A0 S0 (R AU (H R 20
RS, A mT 4l L L M 2R Y Y 5 R A

[33] srmal 3 Slope Factor!®?) CDI_dermal CDI_oral
oyl RfD_oral | RfD_dermal B Slope Facloril | _ Prma?l _ora . HQ_dermal HO_oral Risk_oral
/mg- (kg-d) /mg-(kg-d) ' /[mg-(kg-d) '] "' /mg-(kg-d) /mg- (kg+d)
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Hg 1.6 x10°* 2.10x10 73 — 4.22 10710 9.52x1077  2.01x107° 5.95x1073 —
Pb 1.4 x10 7305 525 x 10 4036 8.50 x10 3 7.25 %108 1.70x107*  1.38x107* 1.22x10°" 6.20x10°®
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