
١ 

 

�� ����� �� Asو  Pb ،Znارزی	�� ���د�� �� �	���، #��ب ! ��در ��
 '&!� %$	ب

  
◊◊◊◊◊◊◊  

  

	 ��ه�ود، ��
 .comamene_azarpykan@yahoo$��% $ذر"�!�ن، ��ر����	 ار�� ز��� ����	 زی�� ����	، دا����� 

5� 6�

	 ��ه�ود، ، ���	 ���8 زی��57��ز ده�$ز��، د���
;<= ه�>� ;:9	 دا����� 
 Behnaz_Dahrazma@shahroodut.ac.ir 


�Gد6، ;<= ه�>� ;:9	 دا��!�� ز��� ����	، دا����� �5Fان، Hا 	���� ���وش ��6�7، د�
�6 ز��
  modabberi@ut.ac.ir  

�وL=ژ6" ��ی� �Pو� ��ز��ن ز��� ����	 و ا�
���Oت ����	 ��=ر، ;:���M ���ر�، ��ر����	 ار�� ،

SAYYAREH43@yahoo.com  
  

◊◊◊◊◊◊◊  
  

 )*+,-: 
  

Y:O %7 	��� 6�57$ 	Pد=L$ 	7% �7ر� %�L��� �در ���ود� ���% زای	 و  Znو  As ،Pbات ����� در ای
�ن �
�و�% ��ب و رو6 6$��%�:H 	7�] ن $ذر�7ی^�ن�
��5
�ن F!�ب، ا�� 	H�� در _�=ب `Hوا 	�

�� ا��� %
a% ��ب و رو6 $6. "�دا�و�
�ن ���%�:H6$ 6�
�	 و در H:�%�	 در ��9ل [�7	 رو�
�� �% از �=ع ا"	� `Hوا dP ��H �=� %�دا�F ،ی��L�eا� ،�L�P از �=ع �ًF����ل 7=د� و ��د� ����	 $ن ;9


�یg ���ن �	. ��7�"��ی� و ��L!="��ی� �	�%:h�7 و 	ا_�i
ه�6 ده�� �% زه�ب �aو_	 از d�=F ا�
Y�L��$ %7 %_=F �7ه�6 ا�^�م  ه��a 6و_	زه�ب. ��7��	) ٣-٣/k(ا������pH  6	 از ����!�ر6 دارا6 

q�7 �r:] 6دارا ��� ��ارد �aو_	  Znو  Asی	 از Y:Oات ������
� �^�ز ا�s و �7ا��س ��
ه�
ه�6 7�<	 از �9=�%. ��7��$L=د� 7% ای� دو ;�� �G	  �57uM�O(WHO, 2008) ��ز��ن 57�ا�� _��5	

�ارد �	 Znو  As ،Pbه�q�7 6ی	 از ;��
� ه% ه� دارا�r:] 6ا$ب �7$��
� �^�ز ا�s و �7ا��س ����7
��$L=د� ���=ب �	 (WHO, 2008)�	 ��ز��ن 57�ا�� _��5	 $ب $�����=� . �r:]As ،Pb  وZn 

[:�r ��ب در $ب $������	 رو�
�6 . ی�7�در $6�57 ���	 ���{% �7 دور ��ن از ���ن ��ه| �	
�ارد �^�ز $ب $������	 �	�aن��
� ا�s از �Fq�7 6������7.  
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Abstract: 
 
This study dealt with the contamination of surface waters by the heavy metals As, Pb and Zn 
in mineralization area and abandoned AyGhalehSi lead-zinc mine located in the southeast of 
Takab, West Azarbaijan province. Abandoned AyGhalehSi lead and zinc mine is located at the 
north-west of AyGhalehSi village on the apron of Gharagol Mont where is of epithermal type 
with minerals mainly of galena, sphalerite, pyrite and chalcopyrite. The results showed that 
the tunnel and tailings drainage had acidic pH (3-3.5). Based on the analysis, it had high 
concentration of heavy metals namely As and Zn which according to World Health 
Organization standards for sewage (WHO 2008) can be identified as contaminated. Some 
examples from streams showed have high concentrations of the elements As, Pb and Zn 
which are classified as contaminated according to the World Health Organization standards 
for drinking water (WHO, 2008). Concentrations of As, Pb and Zn in surface waters decreases 
with distance from the mine. Also the lead concentration in drinking water in village of 
Khankandy is higher than the standard level allowed for drinking water. 
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