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Assessment of the concentration of potentially toxic elements in agricultural soil of Kirkuk province, Iraq
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Abstract

The present study was conducted to assess potentially toxic elements (PTEs) in soil in Kirkuk province. Soil
samples were taken from 7 fields (from 0 to 20 cm depth). The concentration of heavy metals in soil was
measured by ICP-Mass. Contamination factor (CF) and enrichment factor (EF) were measured to assess the
contamination status of PTEs in soil. The results showed that the average concentrations of arsenic (As),
cadmium (Cd), cobalt (Co), chromium (Cr), copper (Cu), iron (Fe), manganese (Mn), nickel (Ni), lead (Pb) and
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zinc (Zn) in soil were 5.6, 28, 14, 73, 27, 23463, 589, 105, 9 and 62 mg/kg, respectively. The CF of Zn, Co, Cr
and Mn were less than one and they were at a low contamination level. The CF of Cd, Ni and Cu were between
1 and 3 and they were at the moderate contamination level and the CF of As was 3.73 and it was at the high
contamination level. The EF of Zn, Pb, Co, Cr, Cu and Mn was smaller than 2 and they were at the low
enrichment level. The EF of Cd was 4.26 and it was at the moderate enrichment level. The EF of As was 5.57
and it was at the significant enrichment level. Pollution indices showed a moderate level of contamination of Cd
and a high level of contamination of As in soil samples from all study sites in Kirkuk city. So, further research is
recommended to identify the sources of pollution of these elements and strategies to combat it in this area.

Keywords: Arsenic, Contamination factor, Enrichment factor, Cadmium



