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Contaminationand Probablllstlc ‘Health Risk Assessment of Heavy Metals "in

Agricultural Sonls Around a Lead- Zlﬁc Smelter 9
HUANG Jian-ho" 2 ]IANG Deng-deng' >, WEN Bmg1 A4 WANG Lell‘2 SHI Jia-gi' %, ZHOU Yan'* = &
(1. Nanjing Institute. of Emlronmemal Sciences, Minstry of Ecology and Env'lronmenl Nanjing 210042, Chl‘gu 2./State Em}lronmental Protection Key Eaboralory of Soil
Enyirerimental Management and Pollution Control, Nanjing JIﬂslltule of EAVlronmemal Sciences, Ministry of Ecolog\ a.nd Environment , Nanjing 210042, China)

Abstrget; In, otder to 1dent1f\ the coniamination and health risks of heaxy metals i agncultmal soils, a total of 56 surface soil samples(0-20 cm) were collected around a Ph-
Zn smelter in Yunnan/Province, and six heavy metals (Pb,-Cd, Znj*As, Cuy dr}d He '.) and pH were analyzed to assess heavy metal status, ecological risk, and probabilistic
healthyrisk. The results reyealed that the average contents of six heavy mefaTs (Ph; 4413.93 mg-kg ™", Cd: 6.89 mg-kg™", Zn; 1672.76 mg~kg’l , As: 44.45
mg-kg ™! #Cu; 4761 mg+kg ™", and Hg; 0.21 mg+kg ") were higher than their background values in Yunnan Province. Cd had the highest mean geo-accumulation index
(1) of 0 24 the highest mean pollution index (P;) of 30.42, and the greatest average ecological risk index (E,) of 1312.60, indicating that Cd was the primary
enriched and highest-ecological risk pollutant. The mean hazard index (HI) through exposure to six HMs was 2.42E - 01 and 9.36E - 01 for adults and children,
respectively, with 36.63% of HI values for children exceeding the risk threshold of 1. Moreover, the mean total cancer risks (TCR) were 6. 98E - 05 and 5. 93E - 04 for
adults and children, respectively, with 86.85% of TCR values for children exceeding the guideline value of 1E-04. The probabilistic health risk assessment suggested that Cd
and As were the main contributors for the non-carcinogenic risks and carcinogenic risks. This work will provide scientific reference for the precise risk management and effective
remediation strategy of soil heavy metal pollution in this study area.

Key words: lead-zinc smelter; agricultural soil; heavy metal contamination; ecological risk; probabilistic health risk
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Fig. 1 Soil sampling sites of the study area
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Table 1 ~ Parameter values of the model for probabilistic risk assessment with the Monte Carlo simulator
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Table 2 Corresponding reference dose (RfD) and slope factor (SF) values of heavy metals
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Table 3 Descriptive statistics of soil heavy metal contents in agricultural soils of the study area

JLE Pb Cd Zn As Cu Hg pH
Fe/IME 188.90 0.44 59. 00 1.00 21.40 0.02 4.23
RRME 13 666. 80 37.10 6 266. 00 117.90 93. 00 1.18 7.89
FHE 4413.93 6. 89 1672.76 44. 45 47.61 0.21 6. 41
bRifE 2 3381.77  1377.91 7.71 30. 68 27.34 0.23 1.00
5 5 AL 0.77 1.13 0. 82 0. 69 0.57 1.10 0.16
B AR/ % 100. 00 100. 00 98.21 89.29 33.93 78.57
AT P H %/ % 100. 00 98.21 94. 64 50. 00 8.93 0.00
B HIAE % % 64.29 67.86 /% 3.57 / 0. 00
PSS N 40.6 0.218 89.7 18. 4 46.3 0.058
pH<5.5 70 0.3 200 40 50 1.3
GB 15618 5.5<pH<6.5 90 0.3 200 40 50 1.8
IR 6.5 <pH<7.5 120 0.3 250 30 100 2.4
pH>7.5 170 0.3 300 25 100 3.4
pH<5.5 400 1.5 / 200 / 2
GB 15618 5.5<pH<6.5 500 2 / 150 / 2.5
I 6.5 <pH<7.5 700 3 / 120 / 4
pH>7.5 1000 4 / 100 / 6

1) pH (T &, HATTH 807 Fymg kg ™15 2) /7 IR T HIME
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Fig. 3 Pollution indexof heavy metals in agricultural soils in the study area
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