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Abstract. Taking a city in Guangdong Province as the research area, the concentration and spatial distribution characteristics of heavy metals in the surface soil were studied to clarify
the situation of soil heavy metal pollution and priority control factors, providing basic data for the prevention and control of soil heavy metal pollution in the city. The content
characteristics of heavy metals in 221 soil samples in the city were analyzed, and the potential health risk assessment and source analysis were carried out through the Monte Carlo
model, the potential health risk assessment (HRA) model, and the PMF receptor model. It was found that heavy metals w(As) , @(Hg), @(Cd), o(Ph), w(Cr), o(Cu), o(Ni),
and @(Zn) in the soil of the city were 18. 16, 0.43, 1.46, 68.57, 98.34, 64. 19, 26.53, and 257. 32 mg-kg", respectively, with a moderate to high degree of variation. Except
for Ni concentration, the soil concentrations of other heavy metal elements exceeded the background values of soil in Guangdong Province to a certain extent, and the concentrations of
Cd and Zn exceeded the national secondary standards, resulting in severe heavy metal pollution; the main sources of heavy metals were industrial sources, and natural parent
materials, lead battery manufacturing, transportation, artificial cultivation, and pesticide and fertilizer inputs also had an undeniable impact on the accumulation of heavy metals in
the soil. Heavy metals in the soil had a certain degree of tolerable carcinogenic health risk for both children and adults, whereas non-carcinogenic risks could be ignored. The
potential health risk of children was greater than that of adults, and the main exposure route was through oral intake. The input sources of pesticides and fertilizers and As should be
the main controlling factors for the health risks of heavy metals in the city’s soil, followed by mixed sources and Cr. There were differences in the spatial distribution characteristics and
relative pollution levels of heavy metals, and it is necessary to deepen zoning monitoring and control, strengthen soil pollution prevention and control, and reduce human input of
heavy metals in soil.

Key words: soil; heavy metals; health risk assessment; Monte Carlo; PMF model; master factor
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Table 3 Characteristics of heavy metal content in overall soil/mg- kg™’

oy Cd Cr Cu Ni Pb Zn Hg As
jop JUE 0.1~29.8 26.2~576.9 5.8~1878.6 2.0~737.0 0.8~1794.7  23.8~2946.4  0.02~3.8 2.0~129.0
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Table 5 Monte Carlo assessment results of non-carcinogenic health risk index of heavy melals in soil

. L3 'ON
TR
HQ, 510 HQ, s HOQ, g HO, iz HQ, 510 HQ, e HQ, g 1 HO,

Pb 1.14E-01 1.10E-06 4.64E-05 1.14E-01 9.85E-03 5.74E-07 1.17E-05 9.86E-03
Cd 8.52E-03 4.95E-07 2.23E-04 8.74E-03 7.34E-04 2.59E-07 8.74E-06 7.43E-04
As 3.53E-01 5.13E-07 1.85E-03 3.55E-01 3.04E-02 2.68E-07 7.26E-05 3.05E-02
Hg 8.37E-03 1.73E-07 2.19E-06 8.37E-03 7.21E-04 9.08E-08 8.60E-07 7.22E-04
Cr 1.91E-01 1.11E-05 1.50E-03 1.93E-01 1.65E-02 5.81E-06 6.54E-05 1.66E-02
Cu 9.37E-03 5.33E-08 5.72E-07 9.37E-03 8.07E-04 2.79E-08 3.74E-08 8.07E-04
Ni 7.74E-03 2.81E-07 2.70E-04 8.01E-03 6.67E-04 1.47E-07 2.94E-05 6.97E-04
Zn 4.97E-03 3.63E-09 3.05E-07 4.97E-03 4.28E-04 1.90E-09 1.99E-08 4.28E-04
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Table 6 Monte Carlo assessment results of health risk index for heavy metal carcinogenesis in soil

- L3 YN
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cd 1.36E-05 1.98E-10 2.40E-12 1.36E-05 4.70E-06 4.14E-10 6.27E-13 4.70E-06
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Fig. 6 Monte Carlo probability distribution of comprehensive non-carcinogenic health risk index of soil heavy metals
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