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Figure 1. Location of the study area (Hoveyzeh-Khorramshahr dust center), dust sampling stations.
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Table 1. Different classes of enrichment factor (Tang et al., 2013)

Low
Moderate
High
Very High

Extremely High

EF <2
2<EF<5
5<EF<20
20<EF <40
EF>40
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Table 2. Different classes of Igeo index (Muller, 1969)

Not polluted lgeo<0

Not polluted to moderately polluted 0<lgeo<1
Moderately polluted 1<lgeo<2
Moderately polluted to highly polluted 2<lgeo<3
Highly polluted 3<lgeo<4
Highly polluted to extremely polluted 4<lgeo<5
Extremely polluted lgeo>5
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Table 3. Statistical description of heavy metal concentration in dust samples collected in the area

Co Mn Hg Zn Ni Pb Cu Cr
Min 5.81 360.30 0.02 75.80 46.12 13.21 12.01 53.30
Max 69.42  577.55 1.01 365.23  95.34 96.91 53.10 115.23
Average 15.82 480.83 0.56 183.17 72.93 40.23 28.44 74.43
Standard deviation 10.88 62.86 0.30 81.42 11.94 30.34 11.69 17.73
Variance 118.41 3950.83 0.09 6629.04 142.62 920.78 136.67 314.46
Skewness 4.23 -0.13 -0.42 0.79 -0.32 1.02 0.25 0.56

Kurtosis -20.97 -1.13 0.86

-0.06 0.13 0.77 -1.15 -0.60
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Figure 3. Spatial distribution of heavy metals in the dust subsided based on the IDW in the study area
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Table 4 - Spearman correlation coefficient between heavy metal concentrations of dust particles in the study

area
Cr Cu Pb Ni Zn Hg Mn Co

Cr 1 0.8012 -0.110 0.8112 0.6322 0.350 0.052 0.7782
Cu 1 0.102 0.7362 0.5342 0.259 0.034 0.6612
Pb 1 -0.151 -0.680 0.007 0.6622 -0.09
Ni 1 0.617 0.084 -0.140 0.5522
Zn 1 0.285 0.042 0.402°
Hg 1 0.263 0.266
Mn 1 0.006
Co 1

aCorrelation is significant at P < 0.01 (two-tailed).
BCorrelation is significant at P < 0.05 (two-tailed).
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Figure 4. Comparison of the enrichment of heavy metals in dust particles with surface soil of
Hoveyzeh- Khorramshahr dust center
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Figure 5. Comparison of the amount of accumulation index (Igeo) index of heavy metals of dust particles
with soil of Hoveyzeh-Khorramshahr dust center.
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Table 5. Variance of factors after rotation of varimax

Factor 1

Factor 2 Factor 3

Total variance
Variance (%)
Cumulative Variance (%)

3.496 1.698 1.114
43.705 21.229 13.923
43.705 64.933 78.856
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Table 6. Matrix of rotating factors for the concentration of heavy elements in dust particles

Factor 1 Factor 2 Factor 3
Cr 0.940 -0.130 0.112
Cu 0.887 0.060 -0.099
Pb -0.256 0.893 -0.09
Ni 0.832 -0.254 -0.147
Zn 0.802 -0.205 0.319
Hg 0.294 0.101 0.796
Mn 0.072 0.897 0.205
Co 0.460 0.109 -0.632
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Figure 6. 3D diagram of the distribution of components after rotation of the varimax for the studied variables
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Figure 7. Dendrogram from cluster analysis of the studied variables in dust particles
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Abstract

Dust is one of the most important environmental pollutants, containing particulate matter and heavy
metals. The aims of this study were to determine the pollution level and to identify the distribution
pattern of heavy metals in dust samples collected around the Hoveyzeh - Khorramshahr dust center.
Thirty points from different urban and rural areas were taken using marble sediment traps to examine
the heavy metals contents of the dust particles. The results showed that the concentrations of heavy
metals in dust particles follows the order Mn > Zn >Cr > Ni > Pb > Cu > Co. Also, the highest values
of enrichment factor were found in the southern parts of the study area, where the oil fields activities
are predominant. The lowest concentrations of heavy metals were also observed in rural areas. In
most of the stations, both values of enrichment factor and geo-accumulation index were higher in
dust samples compared to those of soil samples. The values of geo- accumulation index for Hg, Pb,
and Mn elements in dust particles and soil samples were in the range of medium to high pollution (2
<l geo <3), indicating the impact of various human resources on distribution of these elements. The
result of cluster analysis is fully consistent with the results of Principal Component Analysis (PCA),
indicating several sources deriving from human activities including oil, industrial and traffic on
heavy metals distribution in dust samples.
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