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 :� ���ز��Bـ� ��ـ�ن   ه�� ��	��	م، ��	���< و ��=��>��ن �7��د� ا� ،D� :�BEه ،F�B�G ���� ��H :�
��Kي ��Eات �	 L��M7ا� L��Bز���و ��N :
	��: H	ا�ـQ 1ـ����LB    ه��P�، .ا���	د� ��و1	ی� رد  �RS�

-�1ایZ ذ�Xی� ����� �	
	د، 7��Bـ: . ��ا��ي ���7 �	رد ��V :�<�Wار 7��U:�	رد ا��T7د� در ��و1	LB ا�

 :
	� Q��V ي�BاE� از �B�
 L��H ی� روش ه�ي	و1��������	�     �ا�ـ� LB	و 0ـ_ف ��ـ[\ت ��و1ـ� ،
�ـ: اBـF روش   د را ايروB[�د ��ز� �RS� ر د���   ��ـ: ��W>�ـ: و �/��ـ:       .�ـ���Rل دا1ـ7: ا�ـ ،aـ�b
� Fدر ایـ

�� وا��� �ه�� ��	���< و �����ت ��	��ـ	م �Gدا7Xـ:    ��]S� ن��� ���Sا� c� :��� ی�	ز� ��و1��
��  ،�Gرا��7ه�� �	رد ��ر��. 1�� ا�d�e�>���	� �د	ـ�
��� و ز��ن  :� fی�� �RS� ،    ـ� روش�ا�ـ� �ـ: 
��G gW� �0ا�h رد	� i:7��U ار�V j�7ی� Q��
����ـ� ��ـ��      . �ـ� ا�ز��یk و  �Kـ��8ـ�یl ه�SRـ7 � 

)٩٦/٠(��G دو :
��زی��� �ـc   .ه�� �ز��ی� �ه� �	د� ا���/�د� �� داد�، ���� � ا��RWق X	ب ��ل در
�/��ـ:   Z�1ای �
�)  ��ـ: 
��ـ�          d�e٨٨ـ fـ�ی� �RـS� ،>ـ���	ـ� >�7ـ� ا�� ١٢٠و ز�ـ�ن ��و1ـ	ی�    U٧ـ�م 

� ���� ا�� ٢٢/٩٦، )b�V:د��� �Nدر .  
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Abstract: 
Ammonia and Ammonium salts have been used in leaching industry due to low toxicity and 
cost, easy recovery and high selective recovery of metals for long years. However, there have 
been fewer studies about them than the chemical agents used in acid leaching. The current 
conditions of mineral reserves along with new scientific findings on substantial benefits of 
ammonia leaching method and elimination of acid leaching problems have led to a new 
approach to ammonia leaching method. In this investigation, the copper oxide leaching of 
Maskani mine using ammonia and ammonium carbonate as reactants have been studied and 
optimized. The parameters subject to experiment and results analysis using response surface 
methodology (RSM) were the ammonia concentration, liquid to solid ratio and time. The high 
correlation coefficient obtained (0.96) indicates a good agreement of the proposed quadratic 
model with experimental data. Copper recovery under optimal conditions (88 g/L ammonia 
concentration, liquid to solid ratio of 7 and leaching time of 120 minutes) was found to be 
96.22 percent.  
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