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Fig. 1 Location of sampled points in the study area
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Table 1 Descriptive statistics of metals concentration and some of the surface soil parameters in the study
area

Standard Coefficient of

Variable Unit Mean Minimum Maximum Median - L.
deviation variation (%)
EC (dSm™) 0.15 0.07 0.96 0.13 0.14 90.68
pH 7.17 6.72 8.02 7.48 0.85 11.82
Organic matter () 1.54 0.82 2.19 1.43 0.35 23.11
Equivalent CO; ) 34.47 18.44 54.00 35.88 11.83 34.32
Cd mg kg 0.96 0.38 11.25 1.94 1.45 146.57
Ni mgkg) 243.53 154.88 358.13 205.31 58.21 23.90
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Table 2 Correlation coefficient of chemical parameters with Cd and Ni

L 4

Variable Cd Ni pH EC ocC oM CCE
cd 1

Ni 007 1

pH 20.02  0.13 1

EC 002 005 ~020 1

ocC 008 006 018 006 1

OM 008 006 918 006 100" 1

CCE 0.18 007 "92  _015  -003 -0.03 1

CCE: Calcium carbonate Equalent ; OM: Organic materials; OC: Organic carbon
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Table 3 Comparison of mean concentrations
(mg/kg) of metals in soils surrounding cement
factories in different parts of the world

Ni Cd
Refrence (me/ke)  (mg/ke) Country
(Lafta et al.
2013) 5.90 1.70 Iraq
(Schuhmacher .
et al. 2002) 0.004 Spain
(Al-Khashman
and
Shawabkeh 5.00 Jordan
2006)
(Al-Omran et Saudi
al.201n) 2700035 Avbia
(Zamani et al. Iran
2017) 23.22 8.81 (Bijar)
Darivasi et ) Tran
58.34 0.36
(al. 2016 (Neka)
Rezaeietal. ) ) |3 Iran )
(2016 (Qayen
Moslempour )
and Shahdadi  127.10 122 10
’ ’ (Khash)
(2013
(Khwedim et
al. 2015) 112.80 0.10 Iraq
(Addo et al. ~
2012) 245.26 Ghana
(Sielaff and _
Einax 2007) 2.81 Germany
(Mandal and
Voutchkov - 5.24 Jamaica
2011)
This study 243.53 0.96 Iran
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Abstract

Cement manufacturing can be an entrance source for heavy metals to the environment. Hence, the purpose
of this study was to determine the amount of pollution of heavy metals, cadmium and nickel, in the lands
around the Yasouj Cement Company. For this purpose, 61 soil samples from zero to 30 cm depth around
the plant were randomly sampled. Some of soil properties and total concentration of Cd and Ni were
measured. Kolmogorov-Smirnov test was used to examine the normality of the data. In the normal and
abnormal data series, kriging and IDW methods were used to prepare zoning maps. The highest
concentration of cadmium was observed in the northern part of the plant (11.12 mg/kg). The results of nickel
concentration zoning showed that the amount of nickel was highest in the sampled areas. The levels of
cadmium in 10% of the samples and nickel in 100% of the samples were higher than the standard values
reported by the Department of Environmental of Iran, and this indicates the risk of accumulation of these
metals in the soil and pollution of the cement plant. Generally, high concentrations of these metals in soils
around the cement factory showed that the pollutants are as a result of the different activities such as material
processing in the process of cement production and the movement of vehicles around the cement company.
According to these results, it is recommended that environmental preventive measures be taken to reduce
the emission of pollutants in the cement production line.

Keywords: Cement Company; Environmental Pollution; Industrial Activities; Zoning.
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