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���ب ��� وا�3 ه�� ا!����Y5��4 � ��رد ���� YZ�����W; X از �[ ���; �� ��[��;.     Yـ; Yـ� �6]ـ;

Y]��  !7Eات;�` >��د�C  ا!�����4 در ���_^ ای�#��bـ�ر �Z6ـ��   ���ح �� ;���،  �� Y;  ـ�bEc  ـ�d��F
،X]�� ،وم�
 ���e
 f� ادوا�3 ه�� ا!�����4در  و�Z6 ، و  ٦ h�� Y��2ر��ب �٨ Y��2�،  هـ� و   از h��ـ


ـ��� ����ـ� ���2ـY هـ�� �ـ�h ��6ـk       . ;�دا�� �ـ�  وا�3ه�� ا!�����4ا_�اف ��]�د در  ر��;�ت
 l�4�7ی����< XRD  pز�� q_�5� وو  �bEcX]�� ،وم�

��eـ�  ،  fو ر�ـ�ب      و �ـ h�از رو� ���2ـY هـ�� �ـ

 7����< l�4ی�XRF ا�� Y4!�C ار�s رد ;�ر����. ��#����  �bEcوم�
X]�� ،، ���e
   fو �ـ #�;ـY  �� در �ـ
 tــ ــ�;و  ١٢٠و  ١٣٥٤،٦٢، ٨٨١ �6�6ppmـ ــtدر ر�ـ ــY �6�6ـ ــ� ٦٥و  ٥١، ٦٦٩، ٦٢٧ ppm �ت ;ـ ــ� ;��ـ  .�ـ

�C�4ر >��د
�! � Ye����، ت >��د�� �C�d��F     ـ� ;ـ���e

�وم و ��X] ;� درY[ � >��د�C ��ی�، ;ـ�ا� 
����ـYe � در]ـY � >�ـ�د�C     ه2}�ـ�� . را ���ن �� ده��f ;� >��دk��4� �C >��دY[�6 X;�s �C و 

 �Cد��< Y
��Y[�6 X;�s �d �ـ� ;��ـ�  �3
� از >ن ا�� F �;ـ� �6]ـY   . ر��;�ت ���YF�2�� Y; Y5 � ای
  Yـ;pH و Y5ــ��
ـ�وم   �6ــ�p ~ــ{ی�� �Esــ�ی� ر�ــ�;�ت �VI ،ــ�ی��Es هــ�� kــ� در ��ــ���F �~���4ــ�X  ایــ

��Y5 را دارا �� ;���� ��  . >�ی���C >;��� زی�ز��
  


�وم، ��[X، :آ�2Eت آ��Eي ،���e
 �Cد��< � Y[در ،�C�4ر >��د
�! ،f���[��; ،.  
  

Abstract: 
 
The study area is part of the ophiolite units are in south of Birjand city. As regards that the 
heavy metal pollution is discussed in ophiolite area, in order to determine the concentration 
of Cr, Ni, Co and Cu in ophiolitic units, 6 rock samples and 8 sediment samples of rocks from 
the surrounding of ophiolitic unite were selected. Mineralogy of rock samples by XRD analysis 
and thin sections and concentrations of Cr, Ni, Co and Cu in rock and sediment samples 
based on results of XRF analysis has been studied. Average concentrations of Cr, Ni, Co and 
Cu in rocks, respectively is 881, 1354,62 and 120 ppm and in sediment, respectively is 627, 
669, 51 and 65 ppm. Calculate the contamination factor showed that Cr and Ni have high 
contamination, Co has significant contamination and Cu has moderate contamination in case 
study. Also calculation the degree of contamination showed that sediments pollution in area 
for all of these elements is significant. In order to the alkaline pH of sediment in area and 
mobility of Cr(VI), this element has pollution potential for groundwater in this area. 
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