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Abstract: To assess the pollution characteristics and human health risks of heavy metals in farmland surrounding
typical metal mining areas in the northwest of Jiangxi Province, surface soil samples were collected from the farm-
land near the mining area. The concentrations of eight heavy metals, including cadmium (Cd), mercury (Hg), arse-
nic (As), lead (Pb), chromium (Cr), copper (Cu), nickel (Ni), and zinc (Zn), were determined. A health risk assess-
ment model based on Monte Carlo simulation was used to evaluate the health risks of soil heavy metals. The results
indicated that, except for Hg, As, and Zn, the mean concentrations of Cd, Pb, Cr, Cu, and Ni in the study area’s
soil were all greater than the background values, with Cd, As, and Ni having sample points exceeding the risk

ESWE . 6 RE AP H (2022 YFD1700802) ; FRET5 4 B 110448 2L 5 52 40 2 10 H (2023 SSY02011)
FE—1EH W IRANQ001—), L AT A  WF9E 7 1) Bt - 38 7 4 U A A7 B RURS: A , E-maail: 1121568859@ qq.com
* B {51E& ( Corresponding author) , E-mail: zhaogang6766@126.com



LA

BN A5 « J T 5207 R ALY 4 o 7 XA 120 R FH 9 o 4 s it B XU VP 433

screening values at rates of 29.17%, 4.17%, and 37.50% , respectively. The probabilistic risk assessment based on

Monte Carlo simulation showed that the cumulative effects of soil heavy metals in the study area posed no non-car-

cinogenic risk and an acceptable carcinogenic risk to both adults and children. The health risks to children were

higher than those to adults, with As being the primary factor contributing to the carcinogenic risk.

Keywords: heavy metals; agricultural soil; health risk assessment; Monte Carlo simulation
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Fig. 1 Sampling point map of the research area
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Table 1 Parameter values for heavy metal health risk assessment based on Monte Carlo simulation
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Table 2 Reference dose and slope factor values for heavy metals
] ZE | m(RID,)/(mg kg™ -d™") O RPR N F(SF,)A(kg-d-mg™")

T 245 B kel W A ZOHA B ke BTN
Ni 2.00E-02 540E-03 2.06E-02 8 40E-01
Cu 4.00E-02 120E-02 4.02E-02
Zn 3.00E-01 6.00E—02 3.00E-01
cd 1.00E-03 1.00E-05 1.00E-05 6.10E+00 6 30E+00
As 3.00E-04 123E-04 123E-04 1.50E+00 3 .66E+00 151E+01
Cr 3.00E-03 6.00E-05 286E-05 8.50E-03 420E+01
Pb 3.50E-03 525E-04 3.52E-03 8.50E-03
Hg 3. 00E-04 2.10E-05 8.57E-05
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Table 3  Statistical results of soil heavy metal content

ESANE] pH?® cd Hg As Pb Cr Cu Ni Zn
KAt (mg-kg™") 7.85 142 029 2197 4899 14997 34.18 26000  165.09
F/Mi/ (mg-kg™") 553 0.18 0.06 221 2697 4258 16.73 24.11 2584
MM (mg-kg™") 639 049 0.16 721 3735 93.15 2747 8031 86.52
FrifEZ2/(mg-kg™") 027 0.06 427 552 24.11 4.12 5945 4226 027
5 R BU(CV) 0.54 037 0.59 0.15 026 0.15 0.74 0.49
WFFEIX 41875 S (H/(mg - kg™") 0.14 0.18 174 365 599 21.6 26.1 898
55<pH<65 04 05 30 100 250 50 70 200
SRR B e (mg - kg ™) 65<pH<75 0.6 0.6 25 140 300 100 100 250
pH=75 08 1 20 240 350 100 190 300
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Table 4 Results of Monte Carlo simulation for non carcinogenic health risk assessment of soil heavy metals
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