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��9 P��G� 
&BG� �� ��6�? �>���: � ��;?  Z�F ��� ����= �� �A�H 
9 �����91 �F�G��)  ��6�+ .6�12 �>�R� �� ���: � ��; ? 
CA�C? 
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H  ��  6C��� .

�;�A%S > ��A� 
9G9�H��6� ��( �)6G  ?�> �F�a�9� �> efF �� ���3�F� ��A� �4�GU �'3C '�G4? �9��7� � ����) Gg�> �O 

7�=� �  � �> @a�+O �>? � �� �A�)��� ���V :� � ZA���.'F� ��A9 �DA� �4�GU �  

  

 :?6�H ��;K���AJK ����: � ��;�� 9AF��� C�H� F�G��� ���F A= ���F�   

  

                                                      

1- ����� �	
��� � ���	�� ����� ��� � ����� �	������� ���� ������  (�	 !� "#�!$	�)�	��  Darvishi.khatooni@gmail.com  

2-  "��' ������ �	
���#(�� �����) "�*��� ���	�� ����� ��� � ����� �	��   Saghi0631@yahoo.com  

3- ����� ���� ���� "�*��� �� ETH,$��� -�$	� �  Mohammadi.a79@gmail.com  



  

  

  

  

2  -----------------------------------  .� /�0�1� 23
��4 50�6��"��� 7�� �"��8� 14 ����!�� 1396  

 


�6&�   

�����  ���	
� � ���  ����� ���� ��� ��� ����� ��� �� �!  �"��# 	 �$ %� &'�� ()�*� +�
� ��, �� �

 ���, -./0�&1� &%� �2 
 3�� ��� �/' 1 �� 4
/'� � 5�
6 ��, ���� )Darvishi khatooni et al., 

2014(9 9�#���: �*��	)1392(.  ��6 @A�� (���� �) ��� � 	
� ���
B2 	 �C�B6 �
�B # 	 ��� � 	
� �.D� @���

 @A�� 	 �2 &1� 	E
� + � ���20  ��30  9�C�B6 �,	��" G�, �*�
� �H$�� 	 	�	 4
/'� ��

)Kalderon-Asael et al., 2009.( 	 �������� � 	
� ���1����� �� &�'# (�I �	�� J� K C�� 9��� �1����2 9

���
,��� � �� �� L���#��� +�� (�I � �� (�D M.�� 	 ��� �N# 	�	 .�.D� K���� 
� 
3�� ��J � ��� � 	
� 

 :K��64�� 9��� � P6�� 9	�� &�
1 ��J �  ���� � 	
� � C�� @���� 	�,� ����6�� )Ta et al. 2004 .( @A�� 	

	
� 	�Q�� �� ��� � �#�'#� ��� & C��� PH# �$�� +�� 	 �2 �6�� + �� ��� � P6�� 
  R� �� P�2�� ���# �#���

S %� �� �! S��
6 ��2	 � ���&6�	 �	 
T# 	 ����# ��� ��
R, 9�� U V)1387(.  

�#�2 9����Y�*�� Z�[: 	 �	��� (��C�$� �\ �� �2 &1� ��6 ]�Q#� ��� � 	
� (�I ���1 �B 6�V^ � �1��6

�� �.B, _�1 	 ����C� `� � (��C�$� �� ����1379  _�1 	 ����B� � �	�J .� �1380 � &B1 �� �$�� 	 9

P � &�, 	�� &�
1 �� �	�C\ 	��� ����2�
������2 _�1 	 �� U V 91387 1 	 ����B� � a):� 4�: � _�

2012  ���	& C��� �#� ��� � 	
� ����� ���K[� 	 ��/'��� � ��� ���9��
�� 	  _�1 	 ����B� � �1���!

1389  b�� �����B� ���2�� ��� �#���1 	
� � ��� 	 ��/1� ��/1��: 	 �! ��	�  ���\1996  ��2005 9

 _�1 	 ��BD1390 �	 �� �� PQ�1 �� �	�e/1� �� � �� � ��1��C� 9��� � 	
� 	�Q�� ��� �B*f ���1��6 b�

 _�1 	 ����B�2012  �� 
�Y�*�� 
 '� � g�� h .: i
� �H$�� ������ &2
" &��2 �*2 � ��� 	 ���

_�1 -./0�_�1 	 ��#�1�� 91390  �1392�#�2 (� D�[: �1
� 9 	 ��� � 	
� (�I ��� B 6�V^ � �1��6

 9��/1��: ��/1� _�1 	 ����B� � �eQ#2013  _�1 	 ����B� � j)� �C��� �1393 ��#�2 ����Y�*�� b�� �� -

 �C��� � ��#�1�� (��C�$� �� ��6	�� 	��� �� .	
2 ��6� 9(�� ����2 �#��� ��� ���� 	 ��� � 	
� �,�: ���

�� �� M H%� +�� �� �/1� �� � i�.$� ��C�$� ����� �� ����B� � j)� .	
2 ��6� ��  

 �� � �H�� ��	 ���� � �	�� ��
B� �T")� K��A &T.� �� �	��� 	 �2 ��� � 	
� �����20 ��	 �� K .H� 
/� 9

 �� E��� �� ���� �� �.B, �\ �� �2 ��2 �� 	�Q�� � �	��/� ()�*���'#� �/�)1 
� )Prospero et al. 2008(9 

� 6�: P��� P�2�
� �� ik, 1��/� �
 3�� �\ �� G ) �H$�� ��� ���	 
� ��B�Toon, 2003( 9)Maghrabi et al. 

2009 9( 
� �e�� 
3�& C�������*2 ��� � ) l�: � + �� �� �	�e/1�Fung and Tegen, 1995 �� +�\ 	�� 9(

g�#� A��� )Goudie, 20099( ��	 P��2  �m ��
� � �� �	�, KH# � KB" ()�*� �  E��� �� �	$��# i�.

�	�[/A� � �$ %� &'�� 9�/6���� 
N�	 	
2 ��6� )Darvishi Khatooni et al. 2014.(  (�6 �� �2 �H!��� �� ���

�
A ����� +�� 
 3�� &%� &1� ��
�� i
� i��, 	 ��/1��: ��/1� &1� �/�
�  �2����L\ P��J�� ��� � 	
� � ��

                                                      
1- Dust Storm 
2- Sand Storm 
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����� ()�*� ��� 	 ]	
� ��
� � �� +����/1� &1� �	�B# 	�Q�� M H%� +�� 	 95�n�� & B�� �� �,�� �� �kC .

�#�2 ��C�$� �� &1� ��6 ��1 
D��� �B 6�V^ � �1��6�C�B/"� Y�*�� +  �� �T�� �� �� 9(� D�[:  + ��

 	�,�� 
D��� �$ %� &'�� 	(�I ��� � 	
� &'�� S %� ��	�C\ 	 ��#\ PH# � .	�6 �/:�	
�  

  

���� �> 0�� �>�  

9��	
� �#�B# :�."
� �1 	 M H%� +�� ]�Q#� K"�
� ���N*����\ J C�#\  �	�e/1� �� ��� � 	
� ��� ��#�2 ���1��6 �

.		
� �� �V�� �.�A (��C�$� ��  

  

?����9 
CA�C  

�#�B# ]�Q#� ��
� (�I �� ��	
�9��� 	 	�,�� ��� � 	
� �* 6 J � m���C ���	 9�� 5�e�� �� ��5 �1 � 
/� �/#

 &"�'� ��5/1 
/� @�
�6 �"�
! .��#�B# 	����  5��6) L�� &T.� �� ��� � 	
� ����� 	�� �1 ����� �,�� �� ��

 
p2��" ��	200  	�	
: 	 (
/�1391  �	 	 	��: 
� ��
� �kC 9&1� ��6 	�Q�� (	�	
: ]� �1 � ��	J 1 9]�	)

�#�B# 
�6 
� �� �H$�� &6�	
� �#����, ����'��H� �2 �6 &���# 	 .	
 � ]�Q#� �B 6�V^ � ���1 
T# �� �� ��

 	����12  ���
H� ��� �� ��� � 	
� ���1 �#�B#20  ��30 (�	�	 q ������ � 	
� &T.� �� G1��/�) ]
�  �� ���

�* 6 r$1 �� 9��� ��6 ]�\ � ��� � 	
� 5�A�/'� Z�[0� m /1)� 	 � ��\ @B, �f
� S1�� �� ���� �

 J C�#\ ]�Q#� &�, � ��6�#�2 �
[�� � �1��66 _�1� ��N*����\ �� .�  

  

�>�d�)�� S V%�CS  

J C�#\ �#�2(���1 �1��6 �#�B# �� �	�e/1� �� ��6	�� �����N/1	 S1�� Siemens XRD diffraktometer D5000 

 .&�
� ]�Q#� �
[�� J C�#\ &�, J #�N/1	 �� �ICP-OES  _�� JY70 PLUS� ICP Optical Emission Spectrometer 

 _��Varian 735-ES .�6 �	�e/1�  ��J � ��C�$� +�� 	_�B�� S��
6 �� b�
%#�50  
[��	 �#�B# ������ � 	
� 9

 ��N/1	 S1��ICP  �5  S1�� �2 
[��ICP  ��N/1	 S1�� 9	��# ���1��6 K��AAAS .&�
� �
A ���1��6 	�� 

#\ &A	 �1
� ��
� ��J C�2 ) ��
�� �#�B#15 &�
� �
A �1
� 	�� ��	�[� )��2 (�D �� (�� �#�B# K2 �D	

 
�� ���N*����\ ��$: ���	 
D��� GC�� 9���N/1	 s 0*� �" �� �,�� �� �210 � �D	  
D���Sb 9Mo 9Bi 9

Sn 9W  �Be  
��25  �D	�� ��J C�#\ .�6����N*����\ 	+ �� �����1 ���1��6 (�D �*2 �#��� (���*/2� � �
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���W ���%�B�  � ���3�F� �9 ���: � ��; ?�> �AC�H �)�F�G�  

 h��/# �� �,�� �� (��C�$� ����B� � �eQ# _�1 	2013  _�1 	 ����B� � �C��� �1393  ����Y�*�� b���� �� �2
���� 	����2 �#��� ���	
� Y�*�� M!��� 9&1� ��6 ]�Q#� (��  � ����� ���
�6 � ��/1��: ��/1� �2 ������� �

 .�6�� �� J2
B/� �H$�� �	 	 ��C�� �#� �	�	 �
A 
 3�� &%� � ��	��\ �H$��1  K��6 a
6 � a�
� i
� _�B6
(�
� 	� b
! �	 9���1  �H$�� �2  K��6iL��+ �� � ��(+�
��C� + �) a�
� i��, ��6 m*: ��� �� �6��

 K�6)1  �2( .  

  

  
<7�1: 
��8 �������= �� ���F A= ���F� �9 �DA� ���: � ��; ���)� ?�>1391 )Najafi et al. 2013 9����B� � �C��� j)�) (1393 j)�) (

 9����B� � �C���1393(  
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<7�2: `)�A� �)��Q+A : �)AQ+ '����9 *)��+2/3/91 �B :�)AQ+ '����9 *)��+13/3/91 �C  �D  '����9 *)��+ �)AQ+30/3/91  

  

 _�1 	2012 ����A\ ����B� � ��1��C� � ����C�$� 
 ��Y�*�� 
 '� � g�� h .: i
� �H$�� ������ &2
" 

&��2 �*2 � ��� 	_�1 -./0� ���9 �#� �	�	 ]�Q#�) K�63A(9  	 ��BD S1�� J # �
N�	 (��C�$� + �tB�

 _�11390 �	 �� �� PQ�1 �� �	�e/1� �� b�� ��  �Q /# �2 &1� ��6 ]�Q#� ��� � 	
� 	�Q�� ��� �B*f ���1��6

 �� �H$�� P6 ��
�� �\ �������#�2 ��� ��� � 	
��6�� �� �,�: Y�*�� �� K�6)3B.(  	�� (��C�$� h��/#

 ����B� � �eQ# P��u� h��/# &%D 
� �� V�� J # 
 :� ��� _�1 G1��� (��C�$� ����� �� 9��6 _�1 	2013 

 � _�1 	 ����B� � �C���1393 ���6��.  
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<7�3: A'R\ � P��G� : ��� �� c��( [�= @�: Z��� 
&BG� ?�>���: � ��; 'H�IZ�F h��	� ?�> )Al-Dousari et al. 2012(�B 

 :�AC�H?�> ��4� ��; � ��:A%�� E+�+ 
9 �')  9��BD)1390(  

  


�(�)�>? i&�+  

 M H%� +�� 	J C�#\ �� �,�� ��  �#�B# �1��6 �#�2 ��� �� ��6 &6�	
� � 	
�9�*2 �� �	�� ������  �1��6 �#�2

)�.D� ��
� h�� GC�A 	 �� �#�B#1(���
2 () 9(& ��C�	 � & '.2) ��2(�� . 1 () 9(J���2) ��3�#�2 ( �1 ���

) 9(&�
.2 � & .��)4�
 0�� () � (& C�� � Uw�^) ��5�
A �1
� 	�� �w1�.� (  _��,) &�
�1.(  

  

 Z�6\1: �F�G� �C�H [)��C � P��G� �*)��+ 
CA�C '����9 ��d��)� b)  

*)��+  ��d��)�  �F�G� �C�H V%�CS [)��C P��G� i��G� 

2/3/91  
�����  & '.2�w1�.� 9& ��C�	 9J���2 9  

��H$� 1   
��	��\  &�
.2 9& C�� 9& ��C�	 9J���2 9& '.2  

13/3/91  
�����  & '.22 9Uw�^ 9J���  

��H$� 1  
��	��\  & C�� 9& ��C�	 9Uw�^ 9J���2 9& '.2  

30/3/91  
�����  & '.2Uw�^ 9�w1�.� 9& � C�V�2 9& .�� 9& ��C�	 9J���2 9  

 M!���1  �2  
��	��\  & C�� 9& ��C�	 9Uw�^ 9�w1�.� 9J���2 9& '.2& .�� 9  

  

	  �
[�� J C�#\ h��/# �1
� �� �B 6�V^ P0� �� 9�#�B# 
� Y�*�� �H$�� �� �,�� �� � �#�B# &6�	
� ��� x��� 	

 K .%� ���1 �B 6�V^ �6 �/:�	
� ��� � 	
� (�I 	 
D��� ���6 ��� �/2�� �_��,)2.(  
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Z�6\2:  �=�9 'M�:�AC�H  � ���: � ��; 
CA�C 6G8 �� �4�GU(�A�� �� b) E�I�9) h��	� ?�>  

2/3/1391 13/3/1391 30/3/1391  *)��+ 

�
&BG 1 �
&BG 1  i��G�1  �2 P��G� 
&BG� 

�A>�  ����9S �A>�  ����9S �A>�  ����9S 6Q&� 
&BG� 

4/6  7/6  6/4  6/3  8/5  2/6  As 

9/36  2/38  6/28  0/21  1/30  3/27  B 

0/34  31 38/29  4/20  05/37  4/26  Co 

2/63  3/116  84/46  9/147  9/90  3/105  Cr 

4/14  6/34  46/12  9/30  95/15  9/47  Cu 

1/5  3/10  66/3  7/10  92/4  5/9  Hf 

5/16  9/25  41/13  1/25  42/16  9/20  Li 

0/409  7/623  402 7/523  444 2/510  Mn 

4/2  5/0  72/3  3/1  82/1  3/1  Mo 

0/131  2/93  130 8/115  160 4/94  Ni 

5/9  5/15  89/24  6/16  64/18  3/35  Pb 

12251 16854 23869 14761 17869 24635 S 

0/264  2/459  373 9/565  297 3/546  Sr 

8/7  4/15  5/3  2/12  1/6  7/12  Th 

2953 3/3648  1912 1/3182  2845 3/2556  Ti 

7 21/5  42/5  4/3  19/6  5/3  U 

3/70  5/99  07/55  0/97  65/72  5/80  V 

143 2/107  83/91  5/80  150 2/134  Zn 

  

�/2�� ������6 )EF(1 ��� �� ����#�B# 	 
D��� �����L\ Y�*�� � ��J � 9P�2�
� �1
� &�, ���/2�� +�
� -

�� ��� � 	
� ���4� g�1� 
� �2 �6��  _�1 	 ����B� � y#�22007��� �/2�� 9 ���6 ��� � 	
� (�I 	

 �� S��
�G 2
� �#�A�� �/1�� )UCC(  -�
�� 
�� (�D ����	�6 )Cong et al. 2007(.  

) 
%����1 (  

 

EF��� �/2�� : 
[�� ���6X 9Cx 
[�� &T.� :x  �CR�� @,
� 
[�� &T.� :�	�	 g�1� 
� �2 �6�� ���Taylor 

and Mcennan ��6 ��1�%� �#�A�� �/1�� 	.�#� EF  �� 
/B23  � ��	���� ��� ����
� � �� �! K���� ����	 ��*#

EF  �� 
/* �3 ��*# ��1 ����	�� �!
 � �� � �� �/1��
 � ��� 	 (	�J#�'#�) .&1� + N�1 (�J.� ���6
�	�H� 

                                                      
1- Enrichment Factor 
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�/2�� ������6 �� (�D 
�� �H�!���� �#�6 ��. :EF<1 ������6 	�,� 	��#9:EF<3  ������6 �29 :EF:3-5 

������6 9S1�/� :EF:5-10 ������6 9���6 �� S1�/�EF:10-25  :����6�� 9���6EF:25-50  :��� �. : ���6

9���6 :EF>50 ������# �� ���6& ���6  9����B� � �
A��)1391( . +�� 	]��
/�� 
[�� P��u� )Y(  ����� ��

�� �/1�� 	 
[�� +�� 9�6 �/�
� 
T# 	 @,
� 
[����	�C\ 	 
/B2 ��H� �� � �6����'#� �$ %� &'�� ��� -

	�	 	�,� �	����
���� 9 + �Q /# 	 9��6 i�0/#� @,
� 
[�� ����� �� EFY �� 
��
�1 �� �/�
� 
T# 		�6  _��,)

3.(   

Z�6\3 :?� 
�FA2 �FA�� 'M�: � ��� ����= ?�>���: � ��; �� h��	� �4�GU �;6� �G: ��V� � �A�H�( )Taylor and McLennan, 

1985; 1995) (Wedepohl, 1995(  

�;6� �G: ��V�  

�G: �A�H�( 

 �� �;6�

�4�GU OdC�� 

 �G: �A�H�(

 �� �;6�

�4�GU 
G�9 

 'M�:

 �FA��

?� 
�FA2  

 ��V�

 � ��; �FA��

���: 

 ��V�

 
G�9

���: � ��; 

�QGU 

�2 ���6 ��� 4/1 6/1  5/1 1/5  8/5  As 

�2 ���6 ��� 4/2 5/2 15  2/29 1/30 B 

S1�/� ���6 ��� 5/3 5/3 13/0 5/0 5/0 Bi 

���6 ���6 ��� 1/9 7/14 09/0 6/0 1 Cd 

�2 ���6 ��� 7/1 1/2 17  2/30  1/37 Co 

�2 ���6 ��� 1/1 7/1 85 1/95 9/147 Cr 

S1�/� ���6 ��� 5/2 1/3  7/3  7/4 7/5 Cs 

�2 ���6 ��� 5/1 8/2 25 1/26 9/47 Cu 

S1�/� ���6 ��� 8/2 4 8/5 4/7 7/10 Hf 

���6 ���6 ��� 9/13 9/13 05/0 5/0 5/0 In 

 ���S1�/� ���6 5/2 2/3 20 7/19 1/25  Li 

S1�/� ���6 ��� 3/2 7/4 5/1 8/1 7/3 Mo 

S1�/� ���6 ��� 3/3 4/4 20 7/120 160 Ni 

S1�/� ���6 ��� 2 9/3 20  4/18 3/35 Pb 

S1�/� ���6 ��� 3/2 9/3 112 6/96 8/161 Rb 

���6 &���� � ���6 ��� 6/359 6/536 953  15997 23869 S 

���6 ��� �2 8/1 4/2 350  6/417 9/565 Sr 

S1�/� ���6 ��� 4/2 2/3 7/10  6/9 7/12 Th 

S1�/� ���6 ���- ���6 5 1/6 8/2  1/5 2/6 U 

�2 ���6 ��� 8/0 1 107  2/79  97 V 

�2 ���6 ��� 2/2 9/2 71  8/117 150 Zn 

��C)[ j�9 � 

�F�G� �C�H EH�+ �F��9 
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�#�2 �1��6 (�I ��� � 	
� K���� �� �� ���� �� �.B, �\ �� �2 &1� �/'��� �	��/�+ �� �H$�� l�: � �1��6

i\ S��
6 � Y�*��� �����	
2 ��6��#�2 ��C�$� �� .���� � 	 ��� � 	
� �.D� Y�*�� 9�1��6�n�" � �� ���1 ���

�� � �#� ���: ��
2 ���1��6 ����	 )Ganor and Foner, 1996.( �#�2�.D� ��� 	 �������� � 	
� ��� �� �/1�:
� 

� 1\ a
6 & .�� 9& � C�V�2 9&�
.2 99J���2  � & '.2 9(�w1�.�&1� & ��C�	 )Shen et al. 2009+ �tB� 9( 

J���2 � �w1�.� &1� �	�� �H�
�\ ������� 	 ��� � 	
� ��� ����� 	 ��� � �.D� ��� �#�2 �� )Changling et al. 

2007( . H%� +�� 	 M �#�B# �1��6 �#�2 J C�#\ �� �,�� �� ��� �� ��6 &6�	
� � 	
�9�*2 �� �	�� ������  �#�2

)�.D� ��
� h�� GC�A 	 �� �#�B# �1��61���
2 (() 9(& ��C�	 � & '.2) ��2(�� . 1 () 9(J���2) ��3 (�#�2��� 

) 9(&�
.2 � & .��) �14�
 0�� () � (& C�� � Uw�^) ��5�.� ( _��,) &�
� �
A �1
� 	�� �w11 .(

 _�1 	 ����B� � ��#�1��1390 �#�2 (��C�$� 9�.D� ��
� �1 GC�A 	 � ��/1��: ��� ��� � 	
� �1��6

(���
2 �� (�� . 1 9(& '.2 ��C��) �� �2 GC�� �#�2)�� (J� g �� )�#�2 GC�� +C�V�2 ���  � ( ��
� �#�2 w�^ U

�#	
2 ���� � 'H�.  ��*�� (��C�$� M�!����#�� S1�/� +�� (�I  + �2  ��44 ��
� �  ��(�I �2 �6�� �1 

�2+�
� ����#� � ���eC�1 � �����
2 P �+�
� � ����#� 	 + �tB� 9�#� �/6� 	 ����B� � g���C� �2 ����C�$� M�!

 _�12010 #	�	 ]�Q#�� �#�2 ��J ������ 	 �.D� ��� 	
� ��� � ���J���2 9(�[� � a�
� 6/58  9%�w1�.� 

3/17 %& '.2 94/15  9%Uw�^5/5 % �#� �	
2 �� � )Al- Dabbas et al. 2010 ���� J # 
N�	 (��C�$� �:
� h��/# .(

) �6�� �� �#���
� G �
� + B�Al-Sultani, 2006( .  

 	 J���2 � & '.2]�B�  	 & ��C�	 � �.D� �#�2 ����� �� �� �#�B#�� G.�6�� �� 	�,�� �� �#�B#  �� ��*# �2

��A Y�*��	�	 �� .�#���
�  '.2 9&��2 & ��C�	 � J�	 P ��#�B# 
� �� ����� �� (L�[%� �.D� S %� ��� 

���1 ��*# ���
0�����	 ��N/1�: |)��2 ��1) �(���1 �/�
�\ � i
� �/�	�� ��/1��: � �*2 a�
�( ��
� 

(�I � 	
� : �����/1�� &1�)Zarasvandi et al. 2011 + �tB� 9(Pye  _�1 	1992  	 �2 �� ��C�$� �� �,�� ��

��A Y�*�� &1� �	�	 ]�Q#� �#�
/��� ���	 ��Q� M!��� � ��#�� ��
� � �� � (���
2 9J���2 �� ��� ��� � 	
� (�I

�� ��6� � &1� �	�	 &�'# �w1�.�� � (���
2 9J���2 �2 ��2 �� m�	J# �/�'# �� m�	J# M!��� �� L�B/"� �w1�.

��6 KH/�� �[H��#�2 ��,�� K��A 
�	�H� ���" �2 ���� � 	
� (�I K��H� 	 � �#� KD��� �� ��6�� �1 ���

�/��� _�H/#� �
��	�#� . 	 J���2 �#���
�������1�� ��� �w� � ��� � 	
� �����*# ��1� (���1 }�.� ����	 � &

�� KB� P��1
� (�6 �� ����� ����� �� J���2��2 )2011: 2247 Awadh,( .(�� . 1 �#���
� 9+��
����	 �� ����� -

��� ��� � 	
�9 ��*# 	�,� 9�.D� K��� �	 ����	L�� }�.� �� (���1 )�#�2 ���	 (
������ ��� �#�� ���6�, �

KB" (�I ��6 Y�*�� K%� 	 ��� ��*#�	� .  

�#�2 �1 ���	�,�� �� & � C�V�2 � &�
.2 9& .�� K��6 ��� � 	
� (�I 	 .�6���#�2 	�,� K �A �� �1 ���

&�
.2 9& .�� ��  �J2
� M!��� ��*# a�
� i��, �Y�*�� 	 �3��� l�: (���1 � M!��� m*: �  m*: �B #

)Gunal and Ransom, 2006 ; Singer, 1989 ; Khormali et al. 2006( i\ ���
/B2 4�� r$1 � ������# ����  ��300 

�. � _�1 	 
/�&1� )Singer, 1989(  �2 (���1 �� �6�# L�B/"��f��	� �� iL��m*: ��� ��6 )Velde, 1995( 
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 ��#��iL�� 9���� �f��	9�B%C��� 9�J���C��� ��� P���QC��� � ��
� ��# � 	  (�
� -Q# �� ��
D�# ��  i
� �

��
��  
 T# �����
%D ���pBC� ��
%D  9a�
� 	 9���1 i��, � _�B6 ��
%D �� 1� �� ��
R, 	 �2 4
/'�

) �6�� �� 9�#�	Najafi et al. 2013(. �#�2 �
 0�� ���K �A ��  � Uw�^& C�� �#�2 ����� ���#�B# 	 ��
� ��� -

 ��6 &6�	
� ���#�	 ����*� &6�#
1 J #& � C�V�2 .� �#�2 �1 M!��� _���/� ]
� � �	�� i�!
� KD�" � 

) &1� ����	���Dixon, 1989�� �1 �#�2 +�� .(�#��� �� S��
6 &%� � & /�B1� �� 1� ~�: � ��6 (�� . 1 

J # ��\ 	�,� �� )Dixon, 1989�� .(	 & #�.��B/#�� �#�2 + �f � .A� ��	 ����� 
� � m*: 9�C��/� &%�  S��
6

9�� 1� 9�2 �C\ 	��� ���6 ����	��� � 	�,� ������ �� 9]� � ��C\�#��� & � C�V�2 �� K���� K �*� .		
� +�� 

����	��� �� �#�2 9�� � &�
.2 � �w1�.� ��� +�\ �� 4�J� J # ) &1� ��6Miller et al. 1993( . h��/# �� �,�� ��

(��C�$� � M H%� +�� �.�A ��6 ]�Q#�B� 9(���
2 &1� +� &�, �J�� m� ����	 ��� � 	
� Y�*�� ��� 1\  	

(�� �#L�! ��� KH# � KB" )Shen et al. 2009(  � ��� �#�2�
 0�� ��#�� Uw�^ )�#�2 �����J�� G 2
� (��
� 

Y�*�� ���1��6 ��� � 	
� �#� ���: 	  ��6�� � e�)Najafi et al. 2013.(  

  

 ���AJK ��; ���N �9AF����: � 

(���1 �� �,�� �� ���6) ���J � �/:�1 J # � (����� G 2
� ��� B 6 Z�: ��#��� �� 	�: ik, ����2 

��)
D��� Z�[: + N�1
D��� 	�,�� (�B1 � 	 ��6�� S %�  9��B%�)1389.( ���
�� 	
� � ��� �
e'B�� 

��� �� @���� ��� (�J.� &1� + N�1 �2 �u��� 	 S %� &'�� �
�6 � D�/�� �1
� ��	�6 .(�J.� + N�1 �� 

_�[�� �� (�I 	
� � ��� �#	�A 	 g� H� 
*/�� �� 1� �#�6 )Doung and Lee, 2011( .+��
����  (��C�$�

�B 6�V^ 
� ��)� 
D��� s:�6 +  ��  9(�I �C�B/"� Y�*�� +  �� �T�� �� ��� � 	
� (�I ��� B 6�V^ ���

 &'�� + �� (� D�[: �1
� JV�" J # &'�� S %� ��	�C\ 	 ��#\ PH# � (�I +�� 	 	�,�� 
D��� �$ %�

)&1� & B��Guangjin, 2008 .( +�� 	 �,�� �� � �#�B# &6�	
� ��� x��� 	 �
[�� J C�#\ h��/# �1
� �� P��u�

 K .%� �� 9�#�B# 
� Y�*�� �H$�� �� ���1 �B 6�V^(�I 	 
D��� ���6 ��� �/2�� � 
� �/:�	
� ��� � 	

�6_��,)2.(  

�� ��*# (��C�$� ���
�� ��H# 
��1 � ��/1��: �H$�� ��� � 	
� 	 
D��� G 2
� + � �	��� &���6 �2 ��	

	�	 	�,� �#� ���: Z�[0� ���, )Najafi et al. 2013 � ( 
N#�*# +�
/�� �2�: 	�# 
D��� � i� B2 
D��� G 2
�

 &�,+  �� ��u�� � 	
� �������	 � ����� (�I Y�*�� ����6�� )Zarasvandi et al. 2011)(Gallet et al. 1998.( 

&�'# ���La/Sc 9Th/SC 9Th/Co 9Eu/Sm  �La/Lu s:�6.��/'� (���1 ��N/1�: ��
� ���: � '� ���  	

�#�B# ��� � 	
� ���: ���	�	
 &�'#La/Th  + � �
�	�H� ���	2  ��3,2 �� �2 ��6�� +�� ��H�s:�6  �� m�	J#

��H� UCC �� Y�*�� � "�# 	 ���1 ��N/1�: ����	 ��*# �2 �	��.��6��  � �2�: 	�# 
D���Th ����
� 	 ���

�� ����*� �/� ���	 �%$1 &�'# + N#� � ��H� + �tB� � ��6��3= La/Th �� �	�\
� J� �#�	 (���1 	
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G 2
� ) �� ��A �/1�� ��L��UCC(1 ���6�� )Taylor and McLennan, 1995(.  (�
  R�U/Pb  K��H� 	Th/Pb  ��

��� � 	
� Y�*�� ����	 ��
� �� �	
/'� �!�� �
A �	�e/1� 	�� ��	
 �)��#�1�� 91392 .(U  �/� ���	

�� + �� r$1 	 ����e/� ��� B 6�V^�6�� � Th  �C�" 	 9�	�� K" K��A 
 � (�6 �� ��� "� S��
6 	 �2

 & C� 1U �� ��	���� S %� 
� _�	 M�
e� � �*/'6 �� 
Q�� �2 �6��U K ��
� �� &�'# P��J�� � �� 1�
/C\ ���

Th/U 	�6 ��#�B A�� 	��� 	 )Zarasvandi et al. 2011( .�#�B# 	 &�'# +�� ��H��� ��� � 	
� ��6 &6�	
� �

��/1��:  + �6/0 � �1/3  
  R� 	��.�6��  

  

�G: �A�H�(���: � ��; ���N �� �4�GU �;6�  


D��� �� �� '� �����L\ Y�*��9  	�Q�� K���� �1
� �T�� �� (�I ����#� � 
D��� P�2�
� + � ����� +  ��

�� 
T# �� ��
n |)��2 
D��� ����2�
� 4
/'��1 . ���	J# � '� ���
B� |���B� + N�1 (�J.� � i� B2 
D���

(�� . 1�� ��C\ ��g Z�[: �� � ��G1��� �/:�1 �2 9�#�	 �� ��*# 	�: �� 
D��� +�� +/:��#� ]�	 �� &�, �
�

������� 	 � (�I �� �D�: 5�# �� �N* B� ���
B� |���I + N�1 (�J.� �� ���� ��
! �� .���	 � #	 -./0� ���

�� ��
� 	�: �����	 )��#�1�� 91392.(  

�� �
D��� K �A B, Ba, Be, Ce, Co, Cr, Cu, Dy, Er, Eu, Ga, Gd, Ge, Hg, Ho, La, Lu, Nd, Nb, P, Pr, Sb, Se, Sm, 

Sn, Sr, Ta, Tb, Tl, V, Y��� G�
n ���	 9��/'� l�#
$: � �B1 J # 
D��� �� �:
� �2 9 �� 
/B2 ���63  �

�/1�� Y�*�� ���	�	�H� +�� �2 ��f ��
! �� ��/'� �� �! ��
  �� 
�L��1 �� K���� �2 &1� +�� �� ��*# ��6��

�/6�k� � �	��� (�
3� 
D��� +�� &T.� �� 
� �
N�	.�#� 
D��� ��'�� ��NC� �.2 �$�  	�# 
D��� � i� B2

��� ��
B� �� �2�:
D��� ���6 V, Nb �Th  �� ���� + �f�� ���6Rb, Sr   �Mn   ��N/1�: � K �*� + ��

	J# � ���1-./0� 	���� �� (�I ]�B� �	�� Y�*�� �� ����� �� � ��� � 	
� (�I 	�� ��� y�1 r$1 �� m� 

&1� )Zarasvandi et al. 2011()_��, 3 .(
D��� 
N�	 ��
! �� )Bi, Cs, Hf, Li, Mo, Ni, Rb, Th��� �/2�� ���	 ( -

 �L�� ���63 ����*# �2 ��6�� �� �� � �� �!
 � Y�*�� ����	��'#� ������\ ��
� �	��	
� (�I 	 ��  ��� �

���6�� .� �	�� m�	J#��� �/2�� ���6 	�� �� + N�1
D��� �� �� '�5 ��� 	�*2 �� ��6 	�� ���) _��,

3 (Z�[0� Hf � Ni  l�#
$:�� ����B� � ��#�1�� (�H H%� M�! � �6����� ��	�C\ �� �6�# �#��� Y�*�� M!��

	��� �� �6�� ���
2�� �)Zarasvandi et al. 2011(��� . ��J � 	 ���6 �� S1�/� ���6 ��#�� � /2���	� 
D���

]� #���  �� * � ��H� 	 ���� ���6��� �2 j)1 
�� �	�e/1� �� �,�� �� ��^ S1�� ��� B 6 9���
� � ���

j)1 �� ���
�\ �	�e/1� � ]��D- �n ]� #��� ���" ����6��	�C\ +�� 	�,� 9��B#
� �	��� GQ�� ��.	J N#�  	

i�1 �� �� '� (��C�$��� ��k��#�2 ���� &1� ��6 ��6� ]� �	�2 ��#�� (�J.� �� �:
� �� �����
2 ���

)Alloway, 1995�#�2 	 � '.2 �� *#�, �� K��B� ]� �	�2 9]� �	�2 � � '.2 m�	J# �#�� 5��6 K C	 �� .( ���

                                                      
1- Upper Continental Crust composition 
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����
2)	�	 �Papadopoulos and Rowell, 1988�� .( �H$�� ������ � 	
� 	 ]� �	�2 �#���
� �� �,�� �� + �f1  �2

�� &1� �H$�� ��B� 	 J # a�
� �/e# ��� ��� � J2
B� .&'#�	 KB/%� J # � &e# &��D �������
� 
 3�� ����

P � ���	 	
������ +�
��C�$� 	�� 
D��� + � 	 ���6�� �P � �6���#�B# 	 	
��� ��J � +�
� �� ���
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Abstract  
The phenomenon of dust due to recent drought has caused undesirable biological effects and great damages in 
agricultural, industrial, transportation and communication systems. Geochemical studies are important to 
determine the possible source of dust, geoenvironmental characteristics of elements and the role of their role in 
environmental pollution. Two area sources were identified for the incoming dust to the country by investigation 
of previous studies in June 2012 and 12 samples of dust in Abadan and Ahvaz were collected and their 
mineralogy and elemental analysis were analyzed. The results of mineralogy showed that carbonates (calcite and 
dolomite) have the source of feldspar with a source of continental and sedimentary. Lagoons and dried lakes are 
a source of clay minerals (chlorite and illite) and evaporate (halite and gypsum) and probably kaolinite 
originated from smectite and feldspar group. In regard to the results of the geochemistry of some heavy metals 
and radioactive indicate that most of them have an anthropogenic origin (Uranium, Cadmium, and Sulfur have 
high enrichment and lead, nickel, lithium, and molybdenum have medium enrichment). Being contaminated with 
hydrocarbon material and upstream processes of the oil industry, used elements in chemical and biological 
weapons and also dryness of lagoons and saline lands were effective in an unusual amount of these components.  
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