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Bioaccessibility of Lead in Urban Topsoil and Its Health Risk Assessment: A

Case Study of a Small Area near Shougang Group
CHEN Xiao-chen,NIU Jia, CUI Yan-shan

(College of Resources and Environment, Graduate University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract : Bioaccessibility and health risk of lead in urban topsoil after unconscious oral ingestion were studied. 65 topsoil samples were
collected from a small area near Shougang Group, and then bioaccessibility of soil lead was measured by means of in vitro digestion
test. Results showed that the bioaccessibility of soil lead covered a wide range (28.83% -62.50% in gastric phase, and 6.86% -
45.71% in intestinal phase), and had no relation to its total concentration. It was also found that the high-value areas of the
gastrointestinal dissolved concentration of soil lead distributed in nearly the same way as those of its total concentration. Besides, high
gastrointestinal dissolved concentration and low bioaccessibility of soil lead were observed in the sample sites close to traffic and
vehicles. Due to low contribution rate of the bioaccessible amount of soil lead to the provisional tolerable weekly intake (PTWI), the
health risk of soil lead in the studied area was generally low. Only when health risk assessment was based on the gastric data of children
(the worst case) , the sample with highest contribution rate, 25.37% , was found in the northwestern part of the studied area, where
the other 5 samples with contribution rate over 10% were also located. It was obvious that the health risk of soil lead to children was
higher than that to adults. Due attention should be paid to the soil with both high total concentration and high bioaccessibility of lead,
as it might pose high risk to the health of general public.
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Fig. 1 Studied area and the distribution of soil-sampling sites
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Table 1  Descriptive statistics of soil lead concentrations in the studied area/mg-kg ™'
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i S ¥4{H o o 22 ERER/%  WRE — % — %
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AR (n=33) 6.88 ~51.55 31.18 12.38 39.70 (H#%HES) 350(pH>7.5)
BN (n=32) 13.67 ~173.99 43,18 36.77 85.16
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Table 3 Descriptive statistics of dissolved concentrations of soil lead/mg-kg ™"

. I B
A - H{E RE2: BRAB % FenEE| -2 {H T 1 22 5 F A %
A R (n=65) 4.30 ~69.76 15.89 11.04 69. 47 3.14~11.93 4.49 1.50 33.39
AZEFERS (n=33) 4.30 ~25.76 12.97 5.19 39.99 3.14~5.59 4.15 0. 62 14. 88
B2REES (n=32) 4.80 ~69.76 18.91 14.33 75.78 3.30~11.93 4.83 2.00 41. 41
F4 TEPBHEVATRENERESIT/ %
Table 4  Descriptive statistics of bioaccessibilities of soil lead/%
5t gz N B B
I -1 {E T 1 22 8 S R V0 [ -2 {E P 1 22 8 S R
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A KRS (n=33) 34.40 ~62.50 46.37 6.16 13.29 8.37 ~45.71 17.18 7.74 45.08
B kS (n=32) 28. 83 ~60. 00 41. 64 7.18 17.24 6.86 ~26. 63 12.70 4.55 35.82
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Table 5 Correlation matrix for seven factors

D, D, BA, BA, pH oM T,
D, 1
D; 0.925" " 1
BA, -0.074 -0.185 1
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