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<�=> 2. $��% &�'�()�* ���=@�� � �>��A � &���� 
B)3  &�/�0�+ 1�2)* 456 ��   

7A6�A 
@=) �]=G Cd )3µg/m( @=) �]=G Ni )3µg/m( 

	-=
) �� I�T 	-=
) �� ,�� 	-=
) ���,A��% 	-=
) �� I�T ,�� 	-=
) �� 	-=
) ���,A��% 
1 34/4 54/0 55/87 93/839 80/63 40/92 
2  50/11 04/2 24/82 60/1734 92/56 72/96 
3 13/14 13/2 90/84 30/540 40/16 96/96 
4 22/6 02/3 49/51 00/1701 96/113 30/93 
5 88/33 50/2 62/92 70/759 00/12 42/98 
6 66/41 28/2 52/94 70/1028 46/15 50/98 
7 42/44 34/2 7/94 10/821 40/22 02/93 
8 62/50 06/3 95/93 10/1501 70/78 75/94 
9 42/26 90/1 80/92 50/1105 50/85 27/92 
10 00/17 84/4 52/71 00/810 10/18 77/97 

;
?A�
� 2/250 7/24 6/84 2/1084 3/48 4/95 
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 $����<�=> 2. $��% &�'�()�* ���=@�� � �>��A � &���� 
B)3  &�/�0�+ 1�2)* 456 ��  

$@-�@ 
2)* 
B)3 Pb )3µg/m( 2)* 
B)3 Cr )3µg/m( 

�()�* 	� J
: �()�* 	� =�� �()�* ���=@��% �()�* 	� J
: �()�* 	� =�� �()�* ���=@��% 
1 63/182 66/2 54/98 00/252 00/22 27/91 
2  70/3381 20/99 07/97 00/1819 00/22 79/98 
3 68/372 29/19 82/94 00/1732 00/18 96/98 
4 89/106 94/1 19/98 00/3423 00/78 72/97 
5 27/172 70/12 43/98 00/2380 20/124 78/94 
6 80/2459 77/14 40/99 00/3066 00/31 99/98 
7 57/395 00/2 49/99 00/1169 20/25 84/97 
8 91/525 21/43 78/91 00/1115 00/75 27/93 
9 13/151 81/14 20/90 00/560 00/23 89/95 
10 99/129 77/6 79/94 00/322 40/28 18/91 

;
?A�
� 9/787 7/21 3/96 4/158 7/44 9/95 

  
  #�@88=) �88]=G � ��88�G E9�	88B �?-88���+ ��@88
�

 ;
?�<7� �<�   �8<�	� �>�	` *�+��/ *��� �� .,�1
,� .p`%F e�,> �� _
�-A 3 �<� .,� .���1.  

���+  e�,> �� 79 �6�3 7l
-A *	
/ ��   �68�
��� �?-���+�  uc8< �� *���5  �1    ;
8� ,8%��

A .,+�5� 	]A ��6� *�+	-����K��  6��.  

<�=>3. $@-�@ $� K-��� &�'�(����L /�� ����� � �0(�
�' M%��� &�'  

 Cd Pb Ni Cr ��
3 I%��D  

��� 229/0 138/0- 030/0 306/0-  598/0  

  

4 . � M:��G�
( �	�7  

���+   ��85A _
�8-A 79 �6�  �8�   ,8+���  �Q�83   789
 �6
88<�	-=
) E-88�
< �� I88�T k88=�� #��4 �88]=G

� � 0�� ��
��7  *�	� �<6-� �6� 8�+F    P��8� L�68A�
 7
Q�� ��6�mg/m3 114/3952  .��,8A�    �,8� *	8
/

���G �]=G �Q�*�+    �8<6-� �8� H9��� �>�	`
mg/m3 838/8  ���,A�-88<� ��[88
	�B  �88<6B .,88�

    ��	8
� �8�
� �
8�� ���$3 �����<)  ���,A�-8<�
888>��F 2 :mg/m3 150 (�888<� 	888-�9 ��
888�� .

 ;
�{�+S�<�	�     E-8�
< ���,8A�� 7=8%�3 _
�-A
7�
9 *�+	-=
)  *����G NO3 �� �06) �9	�*�+ 

.�6889 �� �88>�	`  *�88+88� ��88R
	-RQ� S688T7  �688�
 ;
?A�
�50/99  ;

�B ,%��� ,  ��
8�� �
���9 79

 � Z6=c�.,
� �Q1 �<� .  _
�8-A 7� ���A 7l
-A ;
�
�7 �<�  �`	� �� .,�1H+�JK  	
�< �<6B 79 �
�+

��	?5+�JK    ��8<� 78-)	/ #�6% n6D` ;
� ��
�7 7]3p� I��T �6�  *� Z68=c�   �8<� 	8B . 8�7   �68�

����R�+ � *�6D�� e��� )2010 ( e�8< ��   *�8+
1385  81387 �88+	-=
) ���,88A��788�
9 *  *� �� ��

   ���1	8) �
��8% #�8lA�`��9 �� #��4 NO3.   *�8+
 e���� �6�A15/97 � ,%�� 7��1 �<��,A .  �8>�	�

 ��=2;
�    ���8�� �8`	� �� @
A �==�Q�)  �8<6
K3 
    ��688�2 �88� ;
?�88< #�@88=) I88RB�	K» ;
	88-��

X
�RB  *�+    #�@8=) #���85-A� e	8-�9 *�	� �6>6�
�1 #��
9	B � ;
?�<  �� ���A �+7^�� �  ���8�� *,�

�88<	�) �
�88M �� .,88�F 2 I88RB�	K«( ���,88A�� �
�
9 *�+	-=
)7  *� �� H
� �� k=�� #��4 NO3 ��

99   ;
88�\B ,88%��.�� ,88A� (UNECE, 2013) .
���+ t���-<� 79 �6� �� 6�   *�8+	-=
) E-8�
< �
7�
9 *� 7�Q�c� .,�   k��8c� � e6�T I��T uc< ��

 7-88��� ��	88T �
�	88� ;
	88-�� �� ��88]-A� �88<�  �
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     �� 7=88%�3 ��8�G #��4 NO83 �� E-8�
< �	8R=�2
��6=c� ��
�� ���,A�� Z�4 ,3�� ����.  

      ���,8A�� �8<�	� � ;
?�8< #�@8=) @
Q�8A1 _
�-A
 78�
9 *�+	-=
)  *�     ��8�G b	8) �� #�@8=) NO83 ��

�1  ��+	?A�
� ���,A�� �6>�   *�8+   *�8+	-=
) #��8$-�
788�
9  *� ;
?�88< #�@88=) L�688A� NO883 �� �88<� .
�]=G   *�8+����     *�	8� �6
8<�	-=
) E-8�
< 78� *
 #�@=)7�Q�c� � � 0�� ��
�� .,�7  ,3 �� �<6-� �6�

4/158 �2/252 �9/787  �2/1083  	88� b	88/�	R
� 
 C�R�	-�7� 	B     #�@8=) *�	8� C8
BPb, Cd, Cr  �Ni 

 ,� .,+�5��� �Q�3    �� v8K 	
��8^� ;
� 79  F
$8DB
 78�
9 *�+	-=
) �� �6+ ��
	>  *�   ��,83 78�7/44 �

7/24 �21/7  �3/48  	88� b	88/�	R
�  �� C88�R�	-�
,
<� �>�	` ��
	> . E-�
< �
���9 C
B	B ;
� 7�

 NO3 *�	� �6
<�	-=
) #��4   ��8
	> �� *@8=) ���G
 ��>�	` 78�     	
��8^� �85
�@)� C8
B	B6/84 �4/95 �

9/95  �3/96  ,%��7�   #�@8=) *�	� C
B	BCr, Ni, 

Cd  �Pb  ,8� 7�<��� .     E-8�
< �
���89 ,8�s 	8+
788� 0�     �88=
` b6
���889 @88=) NO883 *�	88� �88=


�
�M� �6�A H\�� ��  �� �Q6�T I��T �	R=�2 L6�l�
 	
��^� � �+���,A�-<� �� 7�
�^� 7
8%6B  ,8��   �8>�	�

  ��� ��85A �8�=2 .    �8�=2 ���8�� �8`	�(Most & 

Veldt, 1993)   e��8�� �A��,A��95    *�	8� �� ,8%��
7�
9 *�+	-=
) �<6B #�@=) ;
� NO3  *�  ;
8�\B

.�� ,A�. 	�� ;
� �=2 ��  �$=-\� I
0� ,A�6B��  7=�>
 �=
`@
�    �Q�8�-3� 468$A � *@=) *�+	-�9�` ��6�

�1   �+    �8>�	` ��8/ *�8�� ,�A�� �c
�	� �6o3 ��
C
<1 �
 � H9���  *�+    ��8� � �8+	-=
) �� �Q�8�-3�

���T �� @
� O)��� �,�  *�+    �8<�� ,83 [8=-\�
r�88B�  *�88+ *�88+	-=
) ���-`�88< �� @88
�B � [88
�9
�
97   *�,���. 

	$"A � 	�2@A  
H+�J88K �88
��3 �88� 	88M�3  *�88+ *688��� � �Q�88�

    b�88lA� ��	88
� *P�88
Q1 �0688) �9	88�88� 7889 ,
b�0 �6` 	� ��/,��
6A �� *��R�+ �� �,�A��   *�8+

 7A��
�88% �9	88� �1 b	88-�� I�88<	K � �
	
,88�
 	R5B�9,�.  

 

REFERENCES 

1. EPA, 2003. Air and air emissions testing, 
part b: Hivol sampling to assess chronic 
hazard of trace matals in air particulates. 
Field Sampling Manual, P:40-108. 

2. EPA, 2012. Emission Testing Methodology 
for Air Pollution. Version 2, August 2012. 

3. Dinis, M. D. L. and Fiuza, A. , 2011. 
Exposure assessment to heavy metals in the 
environment: measures to eleminate or 
reduce the exposure to critical receptors. 
Business Media B.V., 2011: 27-50. 

4. Farahmand kia, Z., Mehrasbi, M.R., 
Sekhawatju, M.S., Hasanalizadeh, A.Sh., 
Ramezanzadeh, Z. , 2009. Study of Heavy 
Metals in the Atmospheric Deposition in 
Zanjan, Iran. Iran. J. Health & Environ., 
2010, Vol. 2, N0. 4,240-249. (In Persian). 

5. Lopez, F. A. and Lopez-Delgado, A., 2001. 
Enhancement of Electric Arc Furnace Dust 
by Recycling to Electric Arc Furnace. 
Journal of Environmental Engineering, Vol 
128, No. 12, December 1, 2002. 

6. Mansouri, N. , Firouzbakhsh, M., Hesami, 
Z., Alimohammadi, I., 2010. Determination 

of Aerosol Emission and Bag Filter 
Efficiency in Fire-Proof Products Industries. 
Iran Occupational Health, Vol. 8, No. 2, 
Summer 2011:5-13. (In Persian). 

7. Most, V.D., Veldt, P.F.J., 1993. Emission 
factors Manual PARCOM-ATMOS, 
Emission factors for air pollutants 1992, 
TNO report no. 92-235 (updated in 1993), 
TNO-MEP, Apeldoorn, Netherlands. 

8. Odabasi M. and Bayram, A., 2009. 
Investigation of Soil Concentrations of 
Persistent Organic Pollutants, Trace Elements, 
and Anions Due to Iron–Steel Plant Emissions 
in an Industrial Region in Turkey. Water Air 
Soil Pollut, 2010,No. 213, 375–388. 

9. Passant N. R. , Peirce, M., Rudd, H. J., Scott, 
D. W., Marlowe, I. and Watterson, J. D., 
2002. UK Particulate and Heavy Metal 
Emissions from Industrial Processes.A report 
produced for the Department for 
Environment, Food & Rural Affairs, the 
National Assembly for Wales, the Scottish 
Executive and the Department of the 
Environment in Northern Ireland, AEAT-
6270, February 2002. 



$��% &�'�()�* �����% �+��� ,�-% 	� ,�.(�� /�0�+ 1�2)* � ��
3 456 �� &� �7��(78� 9-: &�'  135  

 

10. Pöykiö R. , Mäenpää, A. , Perämäki, P. , 
Niemelä, M. and Välimäki, I. , 2004. Heavy 
Metals (Cr, Zn, Ni, V, Pb, Cd) in 
Lingonberries (Vaccinium vitis-idaea L.) and 
Assessment of Human Exposure in Two 
Industrial Areas in the Kemi-Tornio Region, 
Northern Finland. Arch. Environ. Contam. 
Toxicol. 48, 338–343 (2005). 

11. Soltan, M.E. , Rageh, H.M. , Rageh, N.M. 
and Ahmed, M.E., 2005. Experimental 
approaches and analytical technique for 
determining heavy metals in fallen dust at 
ferrosilicon production factory in Edfu, 
Aswan, Egypt. Journal of Zhejiang 
University SCIENCE, 2005 6B(8):708-718. 

12. Tohka, A. and Karvosenoja, N. , 2006. Fine 
particle emissions and emission reduction 
potential in Finnish industrial processes. 
Finnish Envirnment Institute, Report21. 

13. United Nations, Economic Concil for Europe 

(UNECE), 2013. Best available techniques for 
controlling emissions of heavy metals and their 
compounds the source categories listed in 
annexII. Draft proposal for a guidance document 
(former Annex III of the HM protocol). 
Working Group of Strategies and Review, 49th 
Session, 12-16 September 2011, Geneva. 
http://www.unece.org/ environmental-
policy/treaties/air-pollution/ guidance -
documents-and-other-methodological -
materials/protocol-on-heavy-metals.html. 

14. Wang, J. , Liu, R. , Ling, m. , Yu, P. and 
Tang, A. 2010. Heavy Metals Contamination 
and its Sources in the Luoyuan Bay. 
Procedia Environmental Sciences 2, 2010, 
1188–1192. 

15. Wang, Q. ; Bi, X.H. , Wu, J.H., Zhang, Y.F. 
and Feng, Y.C., 2012. Heavy metals in urban 
ambient PM10 and soil background in eight 
cities around China. Environ Monit Assess, 
DOI 10.1007/s10661-012-2646-5. 

 


