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Abstract

Introduction: Human activity especially mining practices have led to increase
The aim of this research was to determine the concentration of total Cr, Ni and Co,and Cr (VI) and to evaluate pollution
risk in margin soils and Stipa barbata plant and distribution of CrNdiff ent size of aggregates of chromite mine of
Sabzevar.
Materials and methods: 30 soil samples (0-15cm depth) were taken frgm 350 m intervals around the chromite mine up
to 10 km in the prevailing wind direction (east-west) and the‘egncentrations of the studied elements in soils and plants
were measured. Also, the amount of chromium (VI{wasﬂete ined in six aggregate size classes (2-4, 1-2, 0.5-1, 0.5-25,
0.05-25 and smaller than 0.05 mm). Ly

Results: Concentration of chromium, nickel and,cobalt igher than the global standard limit, and chromium (VI) in
some places was beyond the standard limit of Iran"\¢nyifonmental organization. Comparison of chromium concentration
in aggregate fractions showed that its concentratioﬁl/ higher in fine particles, and the highest and lowest concentrations

were found in particles with diameters 26,05 and 2-4 mm. According to the geo-accumulation index, chromium was in
the medium pollution class and the entichment indexfwas obtained as Cr>Ni>Cr(VI)>Co. Also, the pollution load factor
indicated the polluted class. In additi ioaccumulation factor of the studied elements in the plant (Stipa barbata)
was less than one for cobalt, chromiuf and nickel.

Conclusion: The capability bata to transfer and accumulate heavy metals from the soil into its organs was
low. Therefore, it is reco mtroduce this species as a plant resistant to pollution of heavy metals, and to monitor
the concentration of heavy metaly in soils at different time intervals.

Keywords: Gee-accumulation index, Enrichment factor, Pollution Load Index.
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Table 1. Physicochemicalattributes and concentration of heavy metal in soil and plant samples (n=30)

CcvV SD Min Max Mean Soil properties
35.11 2.54 4.29 13.64 7.24 Clay (%)
13.37 9.67 57.20 89.45 72.36 Sand (%)
39.24 8.01 6.26 34.60 20.41 Silt (%)
2.11 0.16 7.22 7.99 7.50 pH
18.61 0.13 0.51 1.07 0.72 EC (dSun™)
77.73 0.73 0.17 3.52 0.94 OC (%)

134.74 1.35 147.50 2463.75 848.34

145.28 1.45 38.65 609.25 242.54

212.77 2.13 10.70 65.65 29.42

46.04 0.12 0.10 0.50 0.26 VI) (mg kg™")
281.09 2.81 3.00 8.50 4.25 Cr plant (mg kg™')
435.20 435 5.80 12.20 8.00 Ni plant (mg kg™!)
201.54 2.02 0.10 0.90 e *{10 Plant (Mg kg1
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Figure 3. Enrichment Factor (EF) for contamination levels in soil samples
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Table 2. Some statistical properties of Cr (VI) in different size classes of soil particles and aggregates

Ccv SD Min Max Mean Size o5l
(%) (mg kg™ (mgkg™) (mg kg™ (mg kg™ (mm)
29.76 0.07 0.19 0.41 0.23 4-2
51.04 0.15 0.17 0.68 0.29 2-1
37.69 0.11 0.23 0.54 0.30 1-0.5 *
21.81 0.06 0.22 0.43 0.29
3531 0.13 0.26 0.64 0.36
56.17 0.23 0.20 0.98 0.42
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