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���? � �	@ 9�6��>I� ������

 �� �
��� $��D	  � 	&��:

 ���? � �	@ ��>I� ��>� �
�	�

 

N3� 
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 FHL1�L [j�L� 9�	�     �<�HKj5 �1HB%  t�	H~ �� �H6

 ���%�K� >K� � $��	N 	��	� �� s��X� >H� .   t�	H~ ]H
�

�����FL1�L {2L � >L>� ��� � 9��S@ ���? � �	@ 9�6

       ]H
� ;HI�� � �>H� �>H
	� �HZ� �H� �G 	�B* ��	�6 F�

     {H2L ��	H�6 FH� t�	H~ ]
� ��� � >��*	@ ��	Z t�	~

    �H�e 	H�B* 9�� 	H� �1HJ1� ���? � �	@ FL1�L  >H
�	@ .

 ��>X�750  	�U�	<�HNO3  ��>X� �250   	H�U�	<�

HCl    ��HL ��� _H
 $>� F� � >
�	@ F*�u� t	~ 	6 F�

�G �  >�>�6� 4�D�� g6 �� �6 .[j�L� �EJ   �
	H�  �

4�D�� FL1�L 	�=�	<� ��Q�K� �� �6  >H
�	@ ���%�K� .

FL1�L >�� FBN	� ��F����� �L1B%  t�	~ �� �6  F���S@

�>�  $>� F� �45      �H  >L>H� ���� ��	HZ �1H�  �� FXZ�

�
	K 4�D��;��D � 	     $�1H& FHL1�L � >HK� ]� 9	 

�	@ . FHL1�L �G �� |5     FHU1U FH� [�HX�L� �HEJ �H6  9�H6

 ��P� � >L>� ����G x1%
	 �K9  �HB�   	HcX� CG s	H@

W1*�G F� PL �U�I ����U�  ;HD gTN �  >
�	@ F*�u� �6

FU1U1%
	�L�K 9�6FL1�L x F� ���? � �	@ 9�610  �HB�-

>K	� s	@ .FU1U ]
� �>�L��	U ��Q�K� _�D F� |�K 9�6

 ��1� �1�U1�� � >L>� ���� ��<  $��*� F� x1%
	�L�K

    �:	HK �H� � �H*	@ ��	Z x1%
	�L�K ��Q�K� ;I�� 	YL

7000   $>HHH� FHHH� FHHXZ� �� ���20  �HHHEJ FHHHXZ�

F  � [1B�� 9��K�>J>
�	@ s�>Z� ��=L.   FH� [1HB��-

FU1U F� �>L���J   �� � �>H� ;HX��� x1%
	�L�K 	Q
� 9�6

 ̀ HZ� ��Q�K�     �H� ��HD �HEJ ��HKICP-MS   ���� ��	HZ

>L>� . FHL1�L      ��Q�HK� FH� �>H� `HZ� 9�H6ICP-MS 

   ���>HL� ��HL ��1H� 	&��: ����  � ;X���  >L>H� 9	H@ .

    � ��H& 4
�PH*� � ��Q�HK� ��	D �	�U�D �EJ F��U�

���� �Z� >H�  ��6 ��2   FHL1�L  �HK� 	H�B* ���1HhL1� 2 

                                                           
1- Blank Filter 

 FL1�L9>K� r1Bh� �  ]�n�62  FL1�L a�HI  ��H��� 

FL1�L 	� �����    �H8�D ���H�? � �	H@ �1HJ1� 9�6  � 9��HK

���� b�2  �EJ s�V ���� �� �  >L>� 	2�: ]� -

     >HL	@ ��	HZ ���%�HK� ��1H� O
�H�L � �6 .   s�H� � �� |H5

HH��G�HHK>� 	
��HHX� �4
� 	HH2�: 	HH6 �>HH�GFHH�  >HHN��

�8�D 	�U 	� s	@�	<�>L>� 9��K.  
  

3- HD�I�  
  

�L���	* FL1�L �� C��D � �B&� 	&��: 9�6TSP 

��J ���? � �	@ ��>�  F� ��>� 9��G23  	2�: � gE�

���L� ���jK 	� ��S@	e���� � �6 ��
� ��;<�9�6 

3 �4  �5 [�>J � 9�61 �2  �3 �h=� �K� �>�. 

���6��Y�L� FD FL1@ �� �B&� 	&��: 	
��X� �*�)Si, 

Al, Ca, Mg, Na, K, Fe, P, Mn, Ti ( F�
�X� ��

 ��P� F� 	&��: 	Q
� �� ��������	*�� �>
� 9	  �>L1�

 �D�I ���L � C��D 	&��: >�R	6)Li, B, Rb, Sr, 

Zr, Nb, Sb, Ba, La, Ce, Pr, Nd, Sm, Gd, Dy (

 �8�K �)Cd, Cr, Co, Cu, Pb, Mn, Hg, Ni, Ag, 

Sn, V, Zn, Al, As, P, Se  (FL1�L �� PL��J 9�6-

�� �>
� �1*� F� �>� 9��G	
��X� � >L1� 9 	&��: g6

 1�D�1
���)Th, U (�K� �>
�	@ �>6�=� .  

��J ��<� ����? � �	@ ��>I� �1�L �
 �1J� F
�5 	� -

FL1�L 9��G�6L1�L ;2* � ���? � �	@ 9F9���	�� 

 9��>�  $��%  �8�K � C��D � �B&� �� g:� 	&��: ��

9��: �
�	� � ���? � �	@ 9�6��>I� ]� �K1��� 

981J  F���� � �����G ��Q��
� �� 	6 ���� ����>���� . ��

��Q��
� �� 	6 �� �B&� 	&��: ���*� ���? � �	@ q�	� 

F���� � �����G  �B&� 	&��: ��P� � �K� ���<
 ��
	X 
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 �� �G q1L F� F��� >L������ ���  �&�I . ��1�: F�

�	@ q�	� �� [�l�  	&��: ��P� ���? �Na  �Fe  	��D

 9��: �
�	� �� 	&��: ]
� ��>X� � �>�981J  	�=�

��>��� . 	&��: ��>X� ;��X� ��K �Mg �Al �Ca �P  �

Ti P*� ���? � �	@ ���� ���� ��=L 4
�>6� . 9	&��:

 	YLSi  �Mn e >L�� PL 	f  �G ��P� � F���� ����

��L>�D . 46�D � 4
�P*� ]
� >�R 	6 	&��: �� ��

 >
>� ���� �6�@ 	&��: ��>X� � ��1� $��%�� ��Q��
�

 46�D � 4
�P*� ]
� � ��1� 	f  �� s��G ���� �6�@ �

 �L�E@�L 	
��X� FL�=L 	&��: ��P� gD � ��
� ����

��L >���) ;<�3 [�>J �1 .( F� �B&� 	&��: �L���	*

�>�
VG 4
�P*� � ���? � �	@ ��>I� 9�6981J  �Q���

 �
�	� 	f  �� � >L���981J  �
�	� F� ���� �U�N ��

�� 	f  ���� 	?>���
 .���6�� FD 9�1�  ;<�3 

�K� �h=��  	&��: �L���	*Na �K �Si �Mg �Al  �

Ca  F� F���� ��Q��
� �� F�
�X� �� �����G ��Q��
� ��

 ��P�2  �YB? FD �U�N �� ��K� 	��	�P �Ti  �Mn  ��

�� ���<
 ��
	X  ��Q��
� �� 	6>���� . 	2�:Fe  �YB?

 ��Q��
� F� ���L F���� ��Q��
� �� �� 9	 V�� ����

�� ��=L �����G >6�) ;<�3 [�>J �1.(  

;<�9�6 3� 4 �>J � [2  FD �K� F�<L ]
� 9�
1@

9��: �
�	� � ���? � �	@ ���� �� �8�K 	&��: ���*� 

981J �K� $��%�� ���� .���6 ��K� �h=� FD FL1@

 	&��: ��P�Al  �P 4
�P*� ���? � �	@ ���� ��  

�� �8�K 	&��: ����  ;��� 4
�P*� ]
� �U� �>��


 	YL 9	&��: ��P� � ��1�LCr �Zn �Pb �Cu �Se �

V �As �Cd � Sn �� 46�D ���? � �	@ ���� ����
�> .

 	&��:Mn �Co  �Ni  ]� � ��%  � F���� ���e 9>L��

�G �� 9���? � �	@ �
�	� � 9��: �
�	� �1J� �6

���>L . 	&��: �YB? � 	
��X� �8�D $�	f 8�K � 	�

 0�Nppm  ��	Z FJ1  ��1� PL ��Q��
� �� 	6 ��

 O
��L � �K� F�*	@�� ��=L 	
��X� PJ F� FD >6�Ni �

Pb �Cu �Cd  �Co �K� ���<
 ��Q��
� �� 	6 �� FD� 

 	&��: 	
��X�V �As  �Se  ��P� F� �����G ��Q��
� ��

2-3 �� F���� ��Q��
� 	��	�>��� . 	&��: 	
��X�Cr �

Zn  �Sn  PL F���� ��Q��
� �� �EJ1  ;��Z ��P� F�

 4��K� �����G ��Q��
� ��.  
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���� � �����2 ���- � �	. 6+�K 	� $ ppm  

 ���� ���	
� ���� ����� ����� ��
� ���69

 �Q&� 	&��)Na, K, Si, Mg, Al, Ca, Fe, P, Ti, Mn ($>5�> ���7. 6  LM�3( �TQ- )�	U  &��1
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� �����2 ���- � �	.  $���� +�K 	� ppm  

 ���� ���	
� ���� ����� ����� ��
� ���69

 �V�),Cd ,Se ,As ,Cu ,Co ,V ,Ni ,Pb ,Zn ,Cr Sn(  ��$>5�>	. 6�7

 

M� L4( �TQ- )�	U   �V�8 	&��1

Archive of SID

www.SID.ir

http://www.sid.ir


 

 

     ���>HL �1HJ� 9��H: �
�	H� � ��H�?  .

 	U  �Th FL1�L ��   ��H�? � �	H@ 9�6

   �H� FH���� ��Q�H�
� 	��	   �HU� �>H���

����1� ��K	cI >�L�1   j<=� ��  ��

 ;5 [�>J �3.(  

�G 	
��X� ���? � �	@ 9 46�D �6  

FL1�L ��1� �� 	��  ���? � �	@ 9�6

 �� �&�I >L�� � ��1�L W��& ��>�

+�K 	� $���� � �����2 �ppm   

���- � �  .... $�%&293 

 

Th    ��1H� FH�U�c� ]
� �� PL

 ;<� �� FD FL15  [�>J �3 

    ���H�? � �	H@ q�	H� �� ����

 �Th �� 4
�P*� ]
� � >���


 �� ��=L ���? � �	@ ��>I� ��

  FHL1�L ]H� �L�>�R $��% -

�	@ ��>I� 9�6 H�? �

 	&��: �YB? FR	@

 �����G ��Q��
�2 	��	�

��L PL 	
��X� ]�6

 >�
��L ��T
�) ;<�

��J 9�6 � �	@ �>� 9��G

��E� � ( ��	Z �K�	� ��1� PL

 	&��: 	
��Cu �As �Se� 

 �Fe  �� � �����G ��Q��
� ��

 ;2* q�	� �� � ��1� 9	�=

@ 9�6��>I� � ��E�

��>��
 .�� ]
� F��U�

�>�R F���� ��Q��
�

��L ��=L>�6�.  

�T  5�,�5
��� 	&��1)U  �Th ($>5�> ���2 ��B��
� ���- � �	. 6�7

 )��* �
��� +,	 TSP  � �	.

 1�D�1
��� 	&��:U  �Th

>��*	@ ��	Z �K�	� .���6 FL1@

����G ��Q��
� �� �K� �h=�

 1�D�1
��� 	&��: ��P�U  �

 �� ��1I ���� `��c  4
�P*�

��>6� .��%  F���� ��Q��
� ��

FL1�L �� �1J1� 	&��:�6

 ;2* 	YL �� ���?)E� � ������

>��*	@ .
��X� [�l� ��1�: F�

Cd �Zn �Pb �V �Cr� Sn  �

	�=� ��P� F� ������ ;2*

  

 LM�5( TQ- )�	U 
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F�    ��H�� � 9��H: ��H�� �� 91J �
�	� F<�
� ;U�

 �>H
>5 �� ���? � �	@ ��>I�     � >��H�6 gH6 �� ;X�H��

�G ]� ���� ��     ]H� FH�
�X� 9�	H� �SHU ����>L �1J� �6

f FL1�L �� �YB? $�	    �H�J ��H�? � �	H@ 9�H6 9��G

     � ����H�G 9�6	EH� �� � 91HJ {HB�h� �
�	� �� �>�

 >
�	@ ���%�K� ;X��� �  �1��G 9���G o�� �� �F����

]QL�� F�
�X� 9�	� FD ���� �� ;X�H�� FL1�L �� 9�6-

�� ��D F� �8�D 9�6��� .�K�	� O
��L    FH� 9��H�G 9�H6

   ;X�H�� �H  �1��G _�D     �HYB? ]H� FHD ��� ��H=L

FL1�L��J ���? � �	@ 9�6    ��>HI� ��H�� �� �>H� 9��G

      ��Q�H�
� �� 	H6 �� 91HJ 9��H: �
�	H� � ���? � �	@

 �H��� $��%  F���� � �����G � ��U�c�  ���� �1HJ� 9���

)01/0<P .(FL1�L ]� F�
�X� �� �H�J 9�6  �>H� 9��G

    H: �
�	H� � ��H�? � �	H@ �
�	� �� �����G ��Q��
� 9��

]� F�
�X� ]�n�6 � 91J FL1�L��J 9�6 �>� 9��G

��Q��
�    PHL ��H�? � �	H@ ��>I� �� F���� � �����G 9�6

 �H��� $��%     ���� �1HJ� O
�H�L ]H� 9���)05/0<P .(

FHHL1�L ]HH� FHH�
�X� �� FHHR	@�HH�J 9�HH6 �>HH� 9��G

     9��H: �
�	H� � ��H�? � �	H@ �
�	� �� F���� ��Q��
�

���� $��%  91J��FL1�L ]� 9���J 9�6  �>H� 9��G

   >H=L �>H
�)  [�>HJ4( )Ahmady-Birgani et al., 

2017(.  

  

  

  

  

  W�9F1( $>5�> �� �5F5� �Q&� 	&��1 �V�, ��P� 6�7TSP  $� ��B��
� 	7 �� XM%  $� ���- � �	.ppm  

  

  

  

 	&��1 �TQ- ��P� �Q&�$>5�> �� �5F5� 6�7TSP  $� �����2 ��B��
� �� ���- � �	. ppm 

$>5�> Y5>	. Z
��  
Na Mg Al Si P K Ca Ti Fe Mn 

TSP 29/09/1393- 06/10/1393 10826 13465 15379 3705 548 6999 45563 472 36775 481 

TSP 03/11/1393- 10/11/1393 12130 16112 18114 4442 778 8074 55658 562 36825 524 

TSP 06/12/1393- 13/12/1393 4170 20812 40198 4346 1366 8830 70554 553 22633 446 

TSP 02/02/1394- 09/02/1394 7655 19890 27663 3396 847 8394 62520 604 21140 467 

TSP 30/02/1394- 06/03/1394 1913 23222 33170 2722 1003 7133 69586 746 25327 558 

�$>5�> �� �5F5� �Q&� 	&��1 �TQ- ��P 6�7TSP  $� $���� ��B��
� �� ���- � �	. ppm 

$>5�> Y5>	. Z
��  
Na Mg Al Si P K Ca Ti Fe Mn 

TSP 29/09/1393- 06/10/1393 2116 3980 5931 5333 264 3135 17991 181 32006 424 

TSP 03/11/1393- 10/11/1393 7368 6364 11864 3862 388 4302 29134 464 70278 601 

TSP 06/12/1393- 13/12/1393 2241 7355 12326 2380 472 3946 24044 309 11109 256 

TSP 02/02/1394- 09/02/1394 4711 8076 11255 5601 734 5636 28100 385 164542 1254 

TSP 30/02/1394- 06/03/1394 967 5382 9607 2260 301 2836 18727 284 15904 244 
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 W�9F2( $>5�> �� �5F5� �V�8 	&��1 �V�, ��P� 6�7TSP  $� ��B��
� 	7 �� XM%  $� ���- � �	.ppm  

  

 W�9F3( $>5�> �� �5F5� 5�,�5
��� 	&��1 �V�, ��P� 6�7TSP  $� ��B��
� 	7 �� XM%  $� ���- � �	.ppm  

 	&��1 �TQ- ��P� 5�,�5
���$>5�> �� �5F5� 6�7TSP  $� �����2 ��B��
� �� ���- � �	.ppm 

 Y5>$>5�>	.  Z
��  Th U 

TSP 29/09/1393- 06/10/1393 4/7  5/0  

TSP 03/11/1393- 10/11/1393 1/9  7/0  

TSP 06/12/1393- 13/12/1393 9/8  3/1  

TSP 02/02/1394- 09/02/1394 5/7  8/0  

TSP 30/02/1394- 06/03/1394 11 1/1  

 	&��1 �TQ- ��P� 5�,�5
���$>5�> �� �5F5� 6�7TSP  $� $���� ��B��
� �� ���- � �	.ppm 

$>5�> Y5>	.  Z
��  Th U 

TSP 29/09/1393- 06/10/1393 8/4  1/0  

TSP 03/11/1393- 10/11/1393 4/6  3/0  

TSP 06/12/1393- 13/12/1393 7/0  3/0  

TSP 02/02/1394- 09/02/1394 8/8  3/0  

TSP 30/02/1394- 06/03/1394 9/0  1/0  

  

  

  

  

  

  

  

 	&��1 �TQ- ��P� �V�8$>5�> �� �5F5� 6�7TSP  $� �����2 ��B��
� �� ���- � �	. ppm 

$>5�> Y5>	.  Z
��  
Al P V Cr Mn Co Ni Cu Zn As Se Cd Pb Sn 

TSP 29/09/1393- 06/10/1393 15379 548 173 4127 481 12 130 125 356 12 2/7  6/2  1/240  16 

TSP 03/11/1393- 10/11/1393 18114 778 114 3732 524 13 121 108 368 5 8/2  3 6/161  1/19  

TSP 06/12/1393- 13/12/1393 40198 1366 89 67 446 12 70 33 125 3 2 9/0  9/52  5/0  

TSP 02/02/1394- 09/02/1394 27663 847 84 195 467 12 94 61 187 3 9/2  8/0  9/55  6/3  

TSP 30/02/1394- 06/03/1394 33170 1003 77 163 558 16 102 2 81 5 1 4/0  2/16  5/1  

 	&��1 �TQ- ��P� �V�8$>5�> �� �5F5� 6�7TSP  $� $���� ��B��
� �� ���- � �	. ppm 

$>5�> Y5>	. Z
��  
Al P V Cr Mn Co Ni Cu Zn As Se Cd Pb Sn 

TSP 29/09/1393- 06/10/1393 5931 264 125 4316 424 8 97 77 807 3 5/0  9/3  6/566  27 

TSP 03/11/1393- 10/11/1393 11864 388 43 9429 601 16 135 83 214 5/0  5/0  1/1  1/119  3/13  

TSP 06/12/1393- 13/12/1393 12326 472 26 17 256 5 31 40 215 5/0  5/0  4/1  177 5/0  

TSP 02/02/1394- 09/02/1394 11255 734 82 23459 1254 35 313 18 462 3/8  3/1  4/2  2/215  1/21  

TSP 30/02/1394- 06/03/1394 9607 301 23 1429 244 6 43 32 111 5/0  5/0  4/0  7/34  5/0  
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Abstract 
 

In this research, elemental and chemical characteristics of atmospheric dust particulates including major and trace 

elements in two synoptic meteorological stations (Abadan and Urmia cities) during dust events and ambient periods 

have been evaluated. Results showed that during dust events to ambient periods in both stations, major elements 

including Ca, Mg, Al and trace elements comprised P and U significantly increased. During non-dusty days, toxic 

elements including Li, Cr, Cu, Zn, As, Se, Sr, Nb, Cd, Sb, Pb and Th due to accumulation of contaminants and 

combustion of fossil fuels and civic wastes in both stations increased. Comparison of elemental amounts in Abadan 

and Urmia shows that some elements such as Na, K, Si, Mg Al and Ca in Abadan station are as much twice as 

Urmia city. Elements of P, Ti and Mn are at the same amount. But Fe element has the highest concentration in 

Urmia city than Abadan. Also quantitative amounts of Ni, Pb, Cu, Cd and Co elements in both stations are same and 

some of which including V, As and Se in Abadan station are as 2-3 much as Urmia city. But some elements such as 

Cr, Zn and Sn at Urmia are in significant amount to Abadan station. 

 

Keywords: Dust Event, Dust Particulates, Chemical Composition of Dust Particulates, Abadan, Urmia. 
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