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Investigation of Heavy Metals Pollution in Agricultural Soils
Irrigated by Khiavchay River Water-Meshginshahr, Ardebil
Province

Hemmat Nasiri Moili, Ata Shakeri’, Meisam Rastegari Mehr
Department of Applied Geology, Faculty of Earth Sciences, Kharazmi
University

Abstract

Soil pollution, whether by natural or anthropogenic factors, decreases the quality of environment.
The aim of this study is assessing agricultural soils’contamination in Meshginshahr using
geochemical index and statistical methods. For this purpose, 14 soil samples were collected from
farmlands irrigated by Khiavchay River in Meshginshahr, and concentration of As, Co, Cr, Cu, Fe,
Mn, P, Pb and Zn were determined using Inductively Coupled Plasma-Mass Spectrometry (ICP-MS).
Geochemical indices including geoaccumulation index (lgeo), contamination factor (CF) and
enrichment factor (EF), along with principal component analysis (PCA) and Pearson’s correlation
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coefficient were used to determine the pollution status of the study area. Results showed that mean
concentrations of As, Pb and Zn in the study area were 20.09, 17.35 and 100.85 mg/kg which these
concentrations are higher than baseline in Earth crust. The results of geochemical indices revealed
high enrichment of As in soils of the study area, which it seems that As is precipitated from
hydrothermal springs in limonite minerals of Moil iron mine as the main source of this element. Also,
irrigating the farmlands by Khiavchay River (with high As concentration) is the other factor in As
contamination in soils. Based on the results of statistical analysis, As, Fe and Pb were affected by
Moil iron mine and hydrothermal sources more than other studied elements, and P, Cu and Zn were
affected by anthropogenic sources in the study area. The results of this study may be used to develop
monitoring programs and environmental and health assessment of the area.

Keywords: Heavy metals, Arsenic, Soil pollution indices, Meshginshahr
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Figure 2. Box plot of elements’ geoaccumulation index in agricultural soil of Meshginshahr
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Figure 3. Box plot of elements’ contamination factor in agricultural soil of Meshginshahr
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Figure 4. Box plot of elements’ enrichment factor in agricultural soil of Meshginshahr
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Table 2. Pearson’s correlation coefficient of the studied elements
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1. Varimax rotation
2. Kaiser normalization
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Table 3. Calculated components for elements after VVarimax rotation
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