
�������� ��	
�����

Determination of heavy metals in surface soils around the brick kilns in an
arid region, Iran

Neda Ravankhah, Rouhollah Mirzaei, Saeed Masoum

PII: S0375-6742(16)30005-X
DOI: doi: 10.1016/j.gexplo.2016.01.005
Reference: GEXPLO 5686

To appear in: Journal of Geochemical Exploration

Received date: 17 June 2015
Revised date: 18 December 2015
Accepted date: 12 January 2016

Please cite this article as: Ravankhah, Neda, Mirzaei, Rouhollah, Masoum, Saeed, De-
termination of heavy metals in surface soils around the brick kilns in an arid region, Iran,
Journal of Geochemical Exploration (2016), doi: 10.1016/j.gexplo.2016.01.005

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.gexplo.2016.01.005
http://dx.doi.org/10.1016/j.gexplo.2016.01.005


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 
 

1 
 

Determination of heavy metals in surface soils around the brick kilns in an 

arid region, Iran 

Neda Ravankhah
1
, Rouhollah Mirzaei

2
, Saeed Masoum

3
  

 

1
 MSc graduated of Environmental Science, Faculty of Natural Resources and Earth Sciences, 

University of Kashan, Kashan, Iran 
2
 Assistant Professor, Department of Environment, Faculty of Natural Resources and Earth 

Sciences, University of Kashan, Kashan, Iran- rmirzaei@kashanu.ac.ir, phone: 983155913228 
3
 Assistant Professor, Department of Analytical Chemistry, Faculty of Chemistry, University of 

Kashan, Kashan, Iran 
 

Abstract 

There is an increasing demand for the development of brick kilns area in Iran, which emit a 

considerable amount of pollutants to environment. The present study aimed to investigate the 

extent of soil contamination by heavy metals around the brick kiln area in Aran-o-Bidgol city. 

The correlation coefficients, analysis of variance, principal component analysis, cluster analysis, 

soil contamination indices and interpolation technique were utilized to investigate the soil 

contamination and pinpoint the possible sources of contamination. The Results showed the 

average concentration of all heavy metals were greater than background values and soils were 

contaminated by heavy metals to some extent. Results also indicated that copper, nickel and zinc 

had simultaneously emanated from anthropogenic including agricultural activities and urban 

emissions while the sources of cadmium and lead could mostly be attributed to different 

anthropogenic activities including brick kilns and related transportation. The distribution maps 

revealed that the brick kilns emissions had only affected the concentrations of cadmium and lead 

to some degree. 
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