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Abstract

Soil contamination with heavy metals is one of the major environmental challenges in areas with
industrial and mining activities. This study aimed to evaluate and compare heavy metal contamination
in the soils of Chadegan County (Isfahan Province) and Aligudarz County (Lorestan Province) both
located in the Sanandaj-Sirjan structural zone. In this regard, 128 samples from Chadegan and 100
samples from Aligudarz were taken from a depth of 30 cm and chemically analyzed using ICP-MS.
Geochemical indices of geoaccumulation (Igeo), contamination factor (Cf), contamination load index
(PLI) and enrichment factor (EF), were calculated based on the global shale average, and the data
were analyzed using Pearson correlation analysis, cluster analysis, and spatial processing using the
Kriging method in ArcGIS software. The results showed that in Chadegan, the PLI index for all
elements was less than one, and the contamination was at a low to moderate level. In contrast,
Aligudarz shows significant contamination in five elements: nickel (PLI=6.04), chromium
(PLI=4.45), scandium (PLI=4.37), cobalt (PLI=3. 33) and lead (PLI=2.36). Chromium has the highest
concentration in both regions (Chadegan: 184 and Aligudarz: 239 ppm), and the exceptional
enrichment factor of zinc in Aligudarz (EF=60.09) is attributed to the activity of the lead and zinc
mine in Golzard. The main source of contamination in Aligudarz was identified as mining activities
and hydrothermal alteration of metamorphic rocks, while in Chadegan, it was a stone crushing plant
without a filtration system. These findings confirm the need for continuous monitoring and the
installation of pollution control equipment in both regions.

Keywords: Soil contamination, heavy metals, geo-accumulation index (Igeo), pollution load index
(PLI), enrichment factor (EF).
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