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Abstract

Background and Objective: Human activity, especially mining practices, has led to an increase in the concentration of
heavy metals in soils. This research aimed to determine the concentration of total Cr, Ni, and Co and Cr(VI) and to
evaluate pollution risk in margin soils and feather grass (Stipa barbata) and distribution of Cr(VI) at different sizes of
aggregates of chromite mine of Sabzevar.

Methods: Thirty soil samples (0—15 cm depth) were taken from 350 m intervals around the chromite mine up to 10 km
in the prevailing wind direction (east-west), and the concentrations of the studied elements in soils and plants were
measured. In addition, the amount of chromium (VI) was determined in six aggregate size classes (2-4, 1-2, 0.5-1, 0.25—
0.5, 0.05-0.25, and smaller than 0.05 mm).

Results: Concentration of chromium, nickel, and cobalt was higher than the global standard limit, and chromium (VI) in
some places was beyond the standard limit of Iran's environmental organization. Comparison of chromium concentration
in aggregate fractions showed that its concentration was higher in the fine particles, and the highest and lowest
concentrations were found in particles with diameters < 0.05 and 2—4 mm, respectively. According to the geo-
accumulation index, chromium was in the medium pollution class, and the enrichment index was obtained as Cr > Ni >
Cr(VI) > Co. Besides, the pollution load factor indicated the polluted class. In addition, the bioaccumulation factor of the
studied elements in the feather grass was less than one for cobalt, chromium, and nickel.

Conclusion: The capability of feather grass to transfer and accumulate heavy metals from the soil into its organs was
low. Therefore, it is recommended to introduce this species as a plant resistant to pollution of heavy metals, and to monitor
the concentration of heavy metals in soils at different time intervals.
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Fig. 1. Location of the studied area and sampling points.
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Table 1. Physical and chemical properties and concentration of heavy metals in soil and plant samples (n=30)
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Table 2. Some statistical parameters of Cr (VI) in different size classes of soil particles and aggregates
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Coefficient of variation, CV Standard deviation, SD Minimum Maximum Mean Size
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29.8 0.07 0.19 0.41 0.23 2-4
51.0 0.15 0.17 0.68 0.29 1-2
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56.2 0.23 0.20 0.98 0.42 <0.05
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