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Evaluation and source analysis of heavy metal pollution in
farmland soil around a pyrite slag heap in Southern Sichuan Province
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Abstract: To explore the impact of pyrite slag heap on surrounding farmland, 61 soil samples were sys-
tematically collected from a pyrite slag heap and surrounding agricultural land in Southern Sichuan Prov-
ince, and the contents of heavy metals (Cr, Ni, Cu, Zn, Cd, Pb, As, Hg) were determined, and the
pollution levels and characteristics of the spatial distribution of eight heavy metals were analyzed. The

sources of heavy metals were identified by correlation and principal component analysis, and the risk lev-
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el of soil pollution was evaluated by a comprehensive ecological risk index and geo-accumulation index.
In the soil, the results showed that the contents of Cr, Cu and Cd of the study area exceeded the corre-
sponding national standards, and the contents of Cr, Cd, Pb, and As were significantly higher than the
background values, which were 1. 56, 1.40, 1. 45 and 2. 89 times of the background values, respective-
ly. The spatial distribution of Ni, Cu and Zn content was relatively uniform, while the spatial distribu-
tion of the other five heavy metals was relatively concentrated. The farmland soil around the mining area
was at a medium ecological risk level (150 <<RI<C 300), among which Cd was the main environmental
risk factor. Through principal component analysis, the results further show that Ni and Cu in farmland
soil in the study area are mainly derived from soil parent materials, and Cr, Cd, Pb and As mainly en-
tered the soil from the slag heap through surface runoff and rainwater leaching, followed by the dust
generated by the slag heap spreads with the atmospheric deposition and diffusion and affects the sur-

rounding soil. The study shows that risk control of sulfur iron ore slag piles and remediation of the sur-

rounding contaminated agricultural land is an urgent task.

Keywords: Pyrite; Waste dump; Heavy metals; Principal component analysis; Source analysis
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Tab. 2 Soil pH data statistics
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PR 6,00 5,53 7.09  3.95  1.11 0. 20
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Tab. 3 Descriptive statistics of heavy metal content in soil
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Tab. 4 Correlation analysis of heavy metals in surface soils

Cr Ni Cu Zn Cd Pb As Hg

Cr 1 0.406** 0.433** —0.179 0.680% 0.079 0.338 % 0.429*~
Ni 1 0. 267 0.536%* 0. 388"~ —0. 085 0. 069 —0. 036
Cu 1 0. 325 % 0.107 0.079 —0. 159 0.059
Zn 1 —0. 044 —0. 059 —0. 157 —0. 265
Cd 1 0.111 0. 666 * 0.576**
Pb 1 0.527** 0.709**
As 1 0.834*~
Hg 1
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Tab. 5 Statistical Results of Potential Ecological Risk In-

dex of Soil

Cr Ni Cu Zn Cd Pb As Hg

¥)E  3.11 5.53 6.45 1.29 170.27 7.18 28.91 39.01

f/ME 0.47 1.62 0.88 0.68 26.00 3.15 13.60 12.31
MR 8.72 8.04 8.71 1.94 702.0060.19 58.46 159.08
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Fig. 3 Distribution ratio of soil heavy metal land
accumulation index
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