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Abstract

Background and Objective: In the recent decade, the issue of soil contamination with heavy metals
such as nickel and lead is one of the most important environmental problems. According to data from
the environmental protection agency, nickel is hazardous at large amounts and a dangerous pollutant
and lead is the most important pollutant in the environment. This study was conducted to investigate
the soil pollution status of Gachsaran refinery using environmental indicators of pollution coefficient,
pollution degree index and modified pollution degree index and to investigate the potential of alfalfa
refining plant which is native to Gachsaran region.

Material and Methodology: From the soil of Gachsaran refinery in 2017 as the center of pollution,
were selected four ranges of 0-500 meters, 1000-500 meters, 1500-1000 meters and 2000-1500 meters.
In each range, 5 soil samples were taken from a depth of 0 to 30 cm. The ICP-OES device was used to
determine heavy metals. Statistical analysis was performed using SPSS software.

Findings: The analysis of the environmental indicators of the studied area showed a significant degree
of contamination for nickel and a high contamination rate for lead. Comparison of mean
concentrations of nickel and lead in cultivated soil samples with alfalfa cultivars showed significant
difference with mean nickel and lead concentrations in the studied area.

Discussion and Conclusions: In general, Alfalfa as a native plant of the region in inappropriate
pollution conditions can absorb and extraction nickel and lead from the soil. The final results of this
study indicate that ability of alfalfa plant for phytoremediation of nickel in the soil contaminated with
petroleum products is higher than that of lead in the Gachsaran refinery.

Keywords: Soil Pollution, Heavy Metals, Environmental Indicators, Phytoremediation.
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Table 1. Hucnson's classification based on pollution factor and degree of contamination
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Figurel. Nickel and lead concentrations in the studied area
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Table3. Results of the indicator of the coefficient of pollution, degree of contamination index and corrected for
nickel and lead elements
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Table4. Comparison of nickel and lead concentrations with maximum permitted values (mg/kg)
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Table 5. Concentration of nickel pollutants in alfalfa roots and abovegroundorgans and soil pots (mg/kg)
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Table 6. Values of the ability to evaluate the refining of the nickel and lead element from soil contaminated by

Alfalfa
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Table 7.Comparison of the average concentration of nickel and lead in soil of the cultivar with the studied area
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Table 8. Comparison of Average Nickel and Lead abovegroundorgans and roots of alfalfa (mg/kg)
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Table 9. Average values of indices of evaluation of alfalfa plant's ability to refine nickel and lead elements
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Table 10. Comparison of the results of this study with other studies
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