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)05/0p< ( �0� 8�3�
 d
�13�) GM�2-~ .(  

 �� �5��O �72- +
	�E��0� 	*�4� )	*� 8K9��. 

 ��:K�GM= � �5��O    �4c9� �Mc�=�	  � 8K9�� +
� ��

�cc��� )���)05/0p< (  ����cc& 8ccK9�� 8cc� ��cc�=

�� ��E= d
�13� 8
42�J :I�) GM�3-u5� > � .( ��

    �� �6 �c72- +
	�cE� �c5��O 8��E� 1= ;�	O ��4�

:� �:I�E� 	*�4� .      � )	*c� 	c- 8cK9�� +c� �c��
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�F� ����& 8K9������ {\ ;�	O �72- 	7= �� )���

 ��=)  GMc�3-~ .(     	c- 8cK9�� �� 1c�/�� �c72-

 )	*cc�)�Mcc�=�	  ( 8cc� 8ccO ���� �� ��:ccK� +
	�ccE�

 8
42�J ����& 8K9�� � 	*�4� 	*� �6 �� :�� q 	 

 :=��� ��	@) GM�3-� .(  

  

  

  

 

 

 =�>?1( ��	,�)�@�3 0�	A  ���>�� B2�C� D�E ��+ �>�)Yongming et al., 2006(  

  

  

  

  

  

  

  

 =�>?2(  -.�/ 0�123 �52+ D���4 ��G�)�2�H	,)2@ �� H	, (	:�)� ���/� ���+ � �	, ��  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

	
��K� ��- ��1��.:� 

>2  PO 

≤2  EF 5<  �04�� 

≤5  EF 20<  ��
� 

≤20  EF 40<  ��
� �2F 

40≥  ��
� ��:
:� 

 >	0 N� �5��O ;�	O 1�/�� )�� GM= 

	nO�:e 2/104  3/196  8/23  5/47  5/497  50/437  8/103  

G@�:e 5/38  8/13  3/1  8/23  8/153  50/42  5/47  

+/=�� 1/68  0/54  7/11  7/35  1/365  0/170  0/79  

8=�� 8/68  3/41  5/12  0/35  9/371  5/142  6/80  

���� {�	�=� 4/14  7/35  1/5  3/5  8/69  7/90  7/12  

 $�	o  q
	v

):&��(  
2/21  0/66  1/43  9/14  1/19  3/53  0/16  

�/54t 6/0  9/1  1/0  002/0-  6/0 -  0/1  5/0 -  

�.:EO 4/0  6/4  1/0 -  4/0 -  5/0  5/0  5/0  
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B'�  J  

  

K  

 78�2 ($��? ���)�L J	/ D�)B'�( D�� �)J ( M� �)K ( $�'�(� ��)� $*(�� �� 7@)-.L��D�E N�	O D���� P(/ �� Q	�R� 5 

���� NS�T� >&��>L��>L D���4 ���(.  

���:=� $�123 +� �� >	c0 ����- � �	. �� �:� )	. �

N� )�� � ���� �/����I ���	/
:M
 ��  U90 ��1 

�� ��E= )���6 :&�� :I�) R�:?3 .( j�� �/����I

+
� 8O �0� +
� �:�I� ��E= ��n� �   �j�c��e� $�123

�:� ��<
� �*��E� ����� ��:=� .;�	O �1�/���  �5��O �

 GM=     �c� :c&�� Dc
 U9c0 �� �
j�� �/����I 1=

�� ��E= 	/
:M
:�I� .	v� �/����I q
 R�:c? �� 

3 �0� �:� ���� ��E=.  

3-3-       ��J� 	� ����J� ���J�� �J �� /�"
B�

)*
�� �"
�  ��
'�
C� /BC�� :
3  	
��  

 �72- 	*�4� 	*� �� >	0 1? 8� +/�0 $�123 8�I

    8cK9�� 8c0 ��c�- � �	. �� 8
42�J 	*� �� �5��O �

�6 �72- �� 	 j��  �c� L�cF �� �I  :c���)  R�:c?4 .(

   ��c�- � �	c. �� N� �72-2/2   �c 3/4   L�cF 	c��	�  

 ��:���. 3/4    ��c�- � �	c. �� N� �72- �:� 	��	�

  �c0� 	*c�4� 	*� 8� Z4�	� L�F 8� ���=. -  �c72

 8
42�J ����& 8K9�� �� 1= >	07/1   �c72- 	��	�

�0� L�F �� �6 .  )�� �c72- +�V�I6/2   �c 5/4 

      ��cE= d
�1c3� L�cF 8c� ��c�= ���- � �	. �� 	��	�  

��:I� .   ��c�= ��c�- � �	. �� )�� d
�13� +
	�E�

 L�F 8�)5/4 	��	� ( 8
42�J ����& 8K9�� ��  

Archive of SID

www.SID.ir

http://www.sid.ir


 ���� ���	
� ���� ����� ����� ��
� ���69 ����� �2 ������  �1395  $�%&538 

 
    

B'�  J  

    

K  �  

  

 GM�3( 8��? ���4�= �5��O )�)u5�( GM= �)>( ;�	O �)~ ( 1�/�� �)� ( 8�5�9� ��4� 8K9�� �� GO)+/=�� )�I

{�	e )���� U90 �� L	�E� 5 ���� {\�F� :&��:=��:= )���6 ���(.  

 =�>?3(  �)/	V �.����E W
�	G)p ( -�	X/� �)s ( ���+ � �	, �� -.�/ 0�123 -�  

* �** ��E= q 	  8����� �/����I �:�I� U90 �� ���5  �1 �0� )���6 :&��.  

  

  

  

  

 
>	0 N� �5��O ;�	O 1�/�� )�� GM= 

>	0 1 
 

    
 

N� **s52/0  1     
 

�5��O 32/0 - *p 09/0-  s 1    
 

;�	O 08/0 p 08/0  s 53/0  ** p 1   
 

1�/�� 02/0-  p 34/0 - *s 60/0  ** p 49/0  ** p 1  
 

)�� 57/0  ** p **s78/0  27/0-  p 05/0-  p 50/0 - **p 1 
 

GM= 02/0-  p 02/0-  s 70/0  ** p 72/0  ** p 84/0  ** p 41/0 - **p 1 
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:� �:I�E�.   1c= ���- � �	. 1�/��4/1   �c 8/1   	c��	�

�� L�F:��� .    � �	c. �� GcM= $�	co  +
�	� ��\J

 +� L�F 8� ���= ���-5/1  � 8/1 ��:���.  

    ���c0� ��c�- � �	c. �� +/�0 	&��J �72- 8�
�K�

�� ��E= +�� 8�04k � 	*�4�   >	c0 �c72- 8O :I�

    +c�� 8�c04k �� 	�cE� 8K9�� 80 	I ���- � �	. ��

 �0�) R�:?5 .(   �� 1c? 8c� 1= N� �72- +�V�I

    8�c04k �� �6 �c72- �� 	 j�c� 	*� �� +� �M�=�	 

��:��� .  8cK� �72-     ���c0� ��c�- � �	c. �� 	c&��J

�0� +�� 8�04k �� 	��O 	*�4� .  $�cJ\�� [�0� 	�

 R�:?5   8c�5�9� ��4� 8K9�� 80 	I �� >	0 �72-

 ���cc �� Gccn� �
�I	*cc� �� 	*cc�4� ���cc0� ��)���cc=�O (

)Rasmussen et al., 2001( �  ;�*/��	�)N2/=� (

)Charlesworth et al., 2003(  �cc0� 	 j�c� . �cc��

 ���= �?���� :�=�� �
�I	*� 8�)+t ()Lu et al., 

2010(  � :cc
����)�=�|cc0� ()de Miguel et al., 

1997( �� 	��O �2F :c��� .    �� 	cg�J +c
� �c72-

      �� �� �c72- +
	�cE� 8cO 	*c�4� 	*c� ���- � �	.

    ��	cc*  )�I	*cc� 8cc� ��cc�= ����� 	*cc�4� ���cc0�

)Salmanzadeh et al., 2012(  ��*%cccc&� �

)Mahmoudi and Khademi, 2013(    �c2F 1c=

�0� 	��O .     8c0 	cI ��c�- � �	c. �� >	0 �72- ���

 �6 �72- 8� ���= 	*�4� ���0� 8�5�9� ��4� 8K9��

  ��c�	O 	*� ���- � �	. ��)Jaafari, 2013(   	�cE�

�0� . 	*�4� )	*� 8K9�� ���- � �	. �� N� �72-

      )	c�
�O 	*c� 8c� ��c�= 8
42c�J ����& 8K9�� �

)8O	  ()Tokalıo˘glu and Kartel, 2006(  	�E�

 �c� 	��O �I	*� 8K� 8� ���= � :c��� .   +c
� �c72-

   �� �:c� 8c�5�9� ,���� �� 	 j�� ��	*  	*� �� 	g�J

�� 	*�4� ���0�:��� .  	*c�4� 	*� �� N� �72- ���

 ��*%&� )�I	*� ��)Mahmoudi and Khademi , 

2013(  ��cc�	O �)Jaafari, 2013(  �cc0� 	�ccE� .

 ���= �M�=�	  � 	*�4� ���- � �	. �� �5��O �72-

   ���c �� 	*c� 8�)Rasmussen et al., 2001(   	�cE�

�0� . �72-;�	O ��  	*�4� ���0� ���- � �	. 8�I ��

	�E� �I	*� �0� .  	*c� ���- � �	. �� 1�/�� �72-

  )	cc�
�O )�I	*cc� 8cc� ��cc�= �Mcc�=�	  � 	*cc�4�

)Tokalıo˘glu and Kartal, 2006(  :c
���� �)de 

Miguel et al., 1997(   ��c�	O �)Jaafari, 2013( 

�0� 	�E�.      	*c� �=�c��F ��c�- � �	c. 8� ���= ���

  ��	c* )Salmanzadeh et al., 2012(   ��*%c&� �

)Mahmoudi and Khademi, 2013(  �c72- �6 

 	��O�� :���)  R�:c?5.(      8c0 	cI �� )�� �c72-

 8� ���= 8K9��   �c� ��cE= d
�1c3� 8�04k :cI� .  �c��

     � 	*c�4� 	*c� )�cI���- � �	c. �� 	g�J +
� �72-

 ���cc �� 1cc? 8cc� �I	*cc� ���cc�  8cc� ��cc�= �Mcc�=�	 

)Rasmussen et al., 2001 (  �c0� 	c��O .  �c72-

 � 	*cc�4� )	*cc� 8ccK9�� )�ccI���- � �	cc. �� GccM=

 ��:e �M�=�	 3      8c� ��c�= ;	.4c2O 	c� ;	. �2�

� 	�E� +�� 8�04k�0 .  	cg�J +
� �72- +�V�I

 �:� 8
��� )�I	*� ����  8� ���= 8K9�� �� +
� ��

  R�:c? ��5   �c0� 	�cE� .   8ccK9�� �� GcM= �c72-

         1c? 8c� �I	*c� ���c�  8c� ��c�= 8
42c�J ����c&

 ��*%cc&�)Mahmoudi and Khademi, 2013( 

�0� 	�E�.  
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3-4- ��� 	�&7
��8%  

 ��85���� ��- �4�O�3 8�0��� �� 	�O ~	H� �� �:�

�� ���%�0� 8��� 	
��K��4� .   8cz��� ;:cJ G5� 8� ���

  �� �c�e � 8�5�9� ��4� 8K9�� �� 	&��J 8��� ��:K�

     :c� ���%�c0� +c�� 8�c04k �04�� 	
��K� �� ��4EO

)Reimann and de Caritat, 2005( .    8c� 8c?4  �c�

 85����1�       ��c= �c��� 1c23 ��4c�J 8c� 1= 	g�J D
 8�

   1c�/�� �� �4c7�� +
� )�	� 8O �0�)Loska et al., 

1997( :
�	. ���%�0� .      GMc� W
�c�= 8c� 8c?4  �c�4 

��- +
	�E�       �c0� >	c0 	cg�J 8c� Z4c�	� �:c�

)97/34 (  �c�- [\cO �� 8K9�� 80 	I �� 8O  �:c�

���� ��	@ ��
� �2F .��-   8cK9�� �� 	cg�J +
� �:�

      8c� ��c�= 8
42c�J ����c& 8cK9�� � 	*�4� )	*�

���� �4� 8� �M�=�	  )���)05/0p< ( ��E= d
�13�

��:I� .  

  �c�- ^�c�5 �� 8
42�J ����& 8K9�� �� )�� 	g�J-

  8cK�� ��c
� �2F [\O �� �:�  �c� ):c��  � �4c�
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Abstract: 
This study was conducted to assess the concentration of some heavy metals and to examine their contamination 

hazard in atmospheric dust of urban, industrial and non-urban areas in Bushehr province, southwestern Iran. 

Fifty dust samples from the leaves of the palm trees and fifty surface soil samples from Bushehr and Assaluyeh 

cities as urban and industrial areas, respectively, and also from the transect between the two cities as a non-

urban area were collected. The total concentrations of Pb, Cu, Co, Cr, Mn, Zn and Ni in dust and soil samples 

were determined by an atomic absorption spectrometer following the digestion with 6 N nitric acid solution. The 

degree of contamination of atmospheric dust samples with heavy metals was assessed using indices including 

enrichment factor, degree of contamination and pollution load index. The results showed that the concentration 

of Pb, Cu and Zn in dust was affected by traffic and industrial activities. Pollution indices indicated that Pb had 

the highest enrichment factor among the heavy metals falling in the “Very High” class of enrichment in all the 

three areas. The highest degree of contamination in dust of Bushehr Province was found for the urban area of 

Bushehr categorized in the very high pollution class. Results of the degree of contamination and pollution load 

index showed that atmospheric dust of Bushehr Province is contaminated with heavy metals.  

Keys words: Heavy metals, enrichment factor, degree of contamination, pollution load index 
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