
  
  
 

��ور ��ر� ذوب 	�  ������� �����  وا�� 
	�ر���ر�� ر	 ������در 
��!�ن 
��د  

  
◊◊◊◊◊◊◊  

  

	� ��ه�ود��   و$�� �#ی����، دا��"!  ��ر����� ار�� ز��� ����� زی�� �����، دا����

Mazinani.vahid@gmail.com 

	� ��ه�ود�6	� ���4�5، ا�	�د��   ی�ر �6و ز��� ����� زی�� �����، دا����

Forghani@shahroodut.ac.ir  

	� ��ه�ود��   ه�د  �4<���، ا�	�دی�ر�6و =�> �����، دا����

Ghorbani1969@yahoo.com  
  

◊◊◊◊◊◊◊  
  

�#�$% : 
  

�E#F ����G H> ر!I J
�KI در HLا�!اع  ه�Nد =�آ!Fو ��S�!T �ًT  =�ك PQ!دJ6 وJP دار�LGي�N	�P�
5 
���Zر  و ذوب ������W5  �N#  ای"�د �� <��ي
� 
H ه�ف .�!د<H وی]P��� ���_ ا^� ارز[�<J از ای
����G ،ان!L�	�Q ،a��ر�Q ،ب�� bآ�د�� ، ،bی� روا<��Q Sر  <�� �N�Q در و زی����b و ا�	�ا���bرو<�

�اد . <����� ا�Iاف �!ر ذوب �T�= c!ن Q<�د =�آ�Nي
T d�e�T ��H�!L =�> در ��NF H از  ١gدر ای

�ع  ،���dI �"�ور �!ر� �T١٠ �� از ه . bi��W!�	�  <�دا�� �6دی
> ����G  �N	jWkH�!L� ه� S�!T

 ا�ePی� ^�lF  �L�m  د�	��<H و��HW ا���ه�  4!  ��(ICP-MS) ��6  ��ا��از . uی�	� ���>
 ��Q ن�������ار  دهe� از �Tv�> bا����	و ا� bی�� G �jWk���� Qر����Q ،a	�L!ان، رو<������� H�

� ���ن داد ��y HK���� Hیx �	�یw��$ u از . ������� =�����NF  �N ا�����zا� ��	�KLه
 ����G�� را H
P��� ان�!رد!T 6 در دو �  ��د�و�> HeKI.  ����G w��� اول Qر���a،  ��ب،�6و

�<��و �6و دوم ���G w���� ا�	�ا���b، زی����b و ��!PQ��b �� ،آ�د��b رو<��یb و �Q	�L!ان، .
 �6م <H �6م �P��Q#ه�  �L!داره�  ^�ا��_ و ��}	� ���� �	�یw��$ u از Qز�!ن ر���6!ن ~�

 ��	�KLه ��> �� ����zا� ����Gر!� H
P��� د �  .��درا �Tی�
  

� واژ�Wه�آ: �E#F ����G��	�KLد�6 =�>، ه!PQ ، ����z_ا���دار ^�ا!L� ،  
  

Abstract: 
Trace elements are naturally present in all soil types, However soil pollution is mainly from 
human activities, specially mining and smelting of metallic ores. The aim of this study was to 
evaluate the distribution of As, Sb, Pb, Cd,  Rb, Sr and Zr and their statistical relationships in 
soils around the Khatoona Abad cu-smelter. 16 samples were taken from 3 directions of 
smelter, within a radius of 10 km. elemental concentration were determined after strong acid 
digestion by ICP-MS instrument. The obtained results show that average concentrations of 
the elements As, Sb, Rb and Sr were higher than the world soil average amount. The 
spearmans correlation analysis showed that the studied elements can be classified in two 
groups. The first group involves of Pb, As, Sb, Rb and Cd, and the second one involves Sr, Zr 
and Al. scatter plots and step by step multivariate regression analysis confirmed the 
spearmans correlation analysis. 
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