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Abstract

Background and Objective: This study was designed to investigate and identify the amount
and types of heavy metals in industrial region and tried to identify the relation between the
presence of heavy metals and their damage on vegetation. Considering the proximity of ground
water in Shahrood region, conducting this study helps with better recognition of the possible
contamination centers of drinking water in this city.

Method: Gridding and selective method were used for sampling. 5 sub- samples were taken
from each grid and finally after mixing all the sub- samples, the final samples were obtained
with a weight of 400 grams to be sent to a laboratory. The samples were air dried and passed
through a sieve of 2 mm and were prepared for analysis. To determine the total concentration of
heavy metals in soil, extraction was done by using HCI and HNO3. The total concentration of
the heavy metals of chromium, cobalt and nickel were measured by using ICP-MS, and the
rest of the elements using XRf device.

Results: The results indicated that the rate of nickel, lead, zinc and strontium in patient samples
exceeded the standard, and the other elements were lower than the standard; and regarding the
healthy subjects, the first four elements exceeded the standard, meaning that lead and strontium
levels in both healthy and patient samples were higher than standard. Moreover, the majority of
the vegetation loss across the affected areas was caused by heavy metal accumulation,
particularly nickel, lead, zinc, and strontium.

Conclusion: Over the past few years, as operational and administrative activities have
intensified at the site, the level of pollution and emission of pollutants into the surrounding soil
and air has increased, and the level of destruction is higher in areas adjacent to polluting service
units. It seems that the establishment of an environmental management system (EMS) will make
it possible to return the area to standard conditions.

Keywords: Heavy metals, Shahrood, contamination, National Iranian Oil Refining &
Distribution Company.
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Table 1- Concentration of heavy elements in soil from the perspective of different standards and the global average
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Table 3- Report of soil analysis results for sample number 1 (diseased sample) and sample number 2 (healthy sample)
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Figure 3 - Diagram of heavy elements obtained for soil samples containing diseased plants
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