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Abstract: The Barfakeh lead and zinc ore deposit is located 40km NW of Shahrood in the East 

Alborz techtonic zone. The rocks adjacent to this ore deposit include the Shemshak formation, 

which consists of shale and sandstone with the age in the upper Terias to Lias range, tuffs of 

the Karaj formation, and Conglomerates of the Fajan formation. The host rock of the ore 

deposit is the massive limestone of Lar formation with the age of upper Jurassic. The ore 

deposit, as epigenetic and stratabound and open-space filling, has formed lens and veins with 

general trend of NW-SE and general dip direction of SW. The Barfakeh ore deposit belongs 

to the Mississipi-Valley type deposit from the zn rich type. Mineralography and X-Ray 

diffraction studies reveal that Galena and Cerusite are the major minerals for lead, and 

Smithsonite and hemimorphite are the major zinc minerals. Sphalerite was not detected in 

microscopic and even X-Ray diffraction studies. The amount of Galena is also low and in its 

margins it has been replaced by carbonate minerals. It may be argued that the primary 

minerals of the Barfakeh ore deposit were presumably sulfide minerals, i.e. Sphalerite and 

Galena, which have been altered by secondary minerals. Furthermore, based on X-Ray 

diffraction studies, rare minerals including Magnesite ferroan, Magnesite nickeloan, and 

Calcite manganoan were recognized.   

Keywords: Mineralogy, zinc and lead, Barfakeh, Shahrood.    
 

 

 

 

 

 

 

Vol. 16, No. 3, Fall 1387/2008 
  

www.SID.ir



Arc
hi

ve
 o

f S
ID)����� �	�
�� 
�/
�/�� �  �
��� ���� 
�/�/�� ( 

 

 

 

 
 

������������������������������������     � ������ � ������ � ������ � ������!!!!    "	#$ %#�  "	#$ %#�  "	#$ %#�  "	#$ %#�  %#& '�(� ��%#& '�(� ��%#& '�(� ��%#& '�(� ��    � #)��� #)��� #)��� #)��            

))))	#*�	#*�	#*�	#*�����    ��� +�,��� +�,��� +�,��� +�,����    -#$ ������ .
- �� %�/(�-#$ ������ .
- �� %�/(�-#$ ������ .
- �� %�/(�-#$ ������ .
- �� %�/(�!!!!    ��$ ./� -��$ ./� -��$ ./� -��$ ./� -((((        

- 0#	- 0#	- 0#	- 0#	 ... ... ... ...�� �#	�� �#	�� �#	�� �#	 � � � �- 2/34- 2/34- 2/34- 2/34 ... ... ... ...(��5(��5(��5(��5����        

6*�7 8�9:�-�  �./�; <=>? 8+":�-�� � #)��  

"/� #6"�- ��@� :Faraj_Fardoost@yahoo.com  
  

  

8+/",8+/",8+/",8+/",::::  � ������!  �� �"	#$ %#�  BC #6�=>/�! $#& '�(�� �; D ; �� �� #)��/6E�� .� 5#� ;#3�-� ��- 8+� F5-  .��9��! 


G�$ H�
#I .� �$ J�� ����   K/� ;- L:(� +�;�� K��� ������ #3()� ��	=I �H�/� �I! -#�=>9��   0#� +�;��! ":I .M	/ K

8+�+�- . N
G O/�P L)Q ������� D�$R/� J�� +4-  �4! ' +��)! 
G�$ L/�-� S .� �$ �G +�;�� T#,� ��- . +�;�� 8�U��=E#$

�)+�;��   �G! >�U .M	   �0#� �L:(�� ��- .�+*� 8����  T�=7 �$��-; ! �V	 W+���#@ K"� �$   D-#� ��/,  ! ��E� �

�+?/�U�   ���
�)� �=(? +� � �$� $#& '�(�� X 5#� %=�Y� (N65W)�=(? 2/�   �� � �$$#& %=�Y �(� ��- 8�-� K/":I . ;-

"/6�S #Z�� � W�� 8 #U �� �"	#$ ������� �� �� @� �& [=�  �  � ;-! � �-#5��#/U .��#$/��! ���� 6E����  \"
- =I#@ ]-#@  

(XRD)��4 �� ��� D-=�? �$ �
; #�   .��U �=Y  ;-/��! >7-� ()   ./�G�� ��/� ; �/(�-   %#�� D-=�? �$ �/	�=����/��! 

 �! +�6�) .��#$ ��/��! @="� #"/�/"� 64  � #^- _/) �\"
- =I#@ ]-#@! +:� 8+)�:� �
#��`�- ;- . O� ��/�$ R/� .��U �-+��

�/��4 ;-   8�=$��� �$ �)/��! ��- 8+� K
+3I �I��$#� .� �-a����� �� �`U D-=I/��! �=`�=� bG�(64- �/� -! ).��U   �
#��`�-( �

8�=$   �+�-���- +�
-#	 �M/6� ��
��� �$ c/��! 8+� K
+3I �
=��^+�- .d� ��#$/��! ��� �� \"
- =I#@ ]-#@�  �
R/�� %�/(� b�63��

.)QK"/� �
R/�� ��-�R�9�� �/�>�   ��-�-#$ �-�! 
����� ������ .
- �� ��$ ./� -� +�+�. 

8S- 8S- 8S- 8S- �)�)�)�)!!!!    +/>�+/>�+/>�+/>�!!!!:::: ���� ����� � �! � #)�� ��"	#$ �%#�  .  

+��+��+��+����������        

 � #e�?  �!    �+�#9
+"
 8-#() 2>&- �*/3d �� %#�  

./�; f
-#� �$ �6�$������)������ �! I �`6��  K/":I -�

��+�)� ."
� �)������ DQ [-=�- .
#6(�� ;-! � W�� [=�� -

����@� (MVT)  � ������ �� ��-!  �$ �"	#$ %#�  

6�#� �$ �Y=I/��! ./�;6E������� ��6E���� 6E��  ��! 

� �-#5 8 #U .
- ����#/U .:�$ �*��g� ��=� N�g���  D ; ;-

�;/6E�� .� 5#� ;#3�-�  �� �� ��-BC #6�=>/�!  '�(�

$#&� 
�/	-#hY T�e6�� �� � #)��� �54
0
  39’ 5#� '=d�   

360 39’ ��(� i#?�  ��- �6	#U �-#5) K"�j .(K/�   �)

��9�� ����!  ��/, +4-  .
#6/(
+5 L:(� +�;������� 

� K/":I -� ��g���>�U 8�U��=E#$ �$   +�)�� � ���R�
 L

�6	#U �-#5 �G +�;��+�- . O/�P L)Q ������ D�$R/� J�� +4- 


G�$ L/�-� S .� �$ �G +�;�� N
G� ��- .- �� +�;�� .
-
 .

96�Y#$ L
 T�=7 �$ ��g���  �� 8�=$ +���� k/6�   8+/:�

5#� c�$ ��� >�U 8�U��=E#$ �$��R� �
+�;�� L�)!    0#�

��- �6	#U �-#5 .M	]j.[  

�*��g� ] ��*��g� ] ��*��g� ] ��*��g� ] �        


����� �=Z�� �$� �����)! +�)� K/":I.
- W �������  �-+*I

nC  Ko� ;- ��=(��
=Y �@ +� ��-�#$+� .*��g� ;- \@N 

 W��(� �O)�R��� '��n R/
�@ ���No`7 ;- � Bjp  �I BqB  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

���r� #)�� %#& '�(� ��"	#$ %#�   ! � ������ ����� . . . 

��=(��)! 6���>�/7   s;�� Fd��� �� �-+*I �jp -#$ ��=(�! 

)�96�� R/���Q� +�+� %��6�- .���#$ #@]- =I#@  \"
-

(XRD) ��=(���� 8�9:
��;Q �� �)������ <=>? 8+":�-� �
�@

   D�h�-�] � �$ �
�/(/� R/���Q XRF  D��;�� 8�9:
��;Q ��

./�;����� �+*� T�	�:6�-  � +� <�M�- ��=:�.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  
        

        

        

 K"� K"� K"� K"�



  �g�� �/*5=�N :�� �� �*��g� ��=�N �;/6E�� .� ]t [
�/	-#hY  �  D-#
-]�.[ ��- 8+� u�:� v#� Ng�� T�=7 �$ ������ ��g��.  
  

  

  
    

www.SID.ir



Arc
hi

ve
 o

f S
ID

wo$wo$wo$wo$        

��#$ ��� ��=(��)! ��� �6��  � ��6���  N6�� xK���

 � T�"/>/�   T��$#�! )   �/� ; �/(�-�/	�=� �()  �


./�G�� ( %#� �=`�=�   T��$#� N6��  ).��U   �
; #� (


������ +�+� .� ; �/(�-D- -#	 �/  �./�G��   ���� .
#I

��� ./� �� ��- ������ �>7- . ;- !#^- _/) ��Z6�- yzE #$

��#$ �� �,   �6�� N�=(� �� �, ��
#��`�-/��!  �)�9:
��;Q

+:� 8+)�:� .{	- �V*$ ��   O� b�63�� .��U�� 8+)�:� �) -

"/@="� #"/� +)-=�   ��=�� �  �$ DQ ��/:��Y #$ '-�/ N>

T��$#���- �
; #� bG�(64-   ! �   O/�>� !�) . c�$ ��

 ��g�� �$#&)�$�$ T�=
(��- D- -#	 b�63�� .��U � . �
; #�

KU �	�$ T�=7 �$   s+�- ��/�$ D �� �� <�=	=>�   �(>�

�96�"�   ���E !�)�V	� �)
� 8+� +�=� . 8��� K/�� �$

��� ��6E��   2/�#I D�=$/��! U���   8+�)� K/":I� 

-�#$=:6�� ] � �$ #7��? ��! +/�-!  .
- 8; #�- �'zo�-  

7�E �/()- �)������ [=�� 8�#� -+/@ D��Y ��+�- ]B X| .[

 !�)+/�� �+/)   �)+/��- K��� ������ .
- �?#	 !��/���

 .)Q)�/�=(/�   �/I=U ��/I�() ( ��7�E !���	- �� �� ��-

�=E#$ !#6(� ��- -#	 ;- ! �   %#� !��/��� �� �
�Y �+��-�

+��-� F(MI .����K��� �>d�$ !�)  ��/�>� ��/�=U-�Q

����   �RI�-=� ��/�=� �+�6�) ��� !�) .' +Y ��)j( N/>� �

 �� \"
- =I#@ ]-#@ �$ 8+� �
����� !��/���jp  8��� N�=(�

�+*�� ��:�$ ;- 8+� ��-�#$! 8+
� ������ .
- }>6��  �� 

�=� .  

���������������������� W+�;�� �>7- !�)������ W+�;�� �>7- !�)������ W+�;�� �>7- !�)������ W+�;�� �>7- !�)        

���/��! >7-�  T�"/>/�   T��$#� K��� ������ W+�)� K/":I

 �! )()   �/� ; �/(�-� �/	�=�( �=`�=�   T��$#�   �

 %#�).��U   �
; #� ( �$ ���Q ;- L
 #) T�e�:� �� +�6�)

+�#
; ~#�.  

�/(�-�/� ; )ZnCO3(#6(�� �
 .
- W+�;�� ���� .

8�=I   ��+? K"� �$ �� ��- ��������-� R
� !-� 8#`4   �)

��- 8�#� #@ -� D�$R/� J�� �� �=Y=� ���E !�)�V	 .-
 .

���� KU �	�$ �$ ��-� R
� !�)�=>$ T�=7 �$ �)�U �
 �(>�

�
G T�=7 �$ �)�U   <�=	=>��$ !�)/�� #)�� R
� ���=� 

) K"�q.(  

 K/�� �$ �"/@="� #"/� ���#$ ����� .
- D�=$ ��-� R
�

-a� ���/� #
a@ D�"�- DQ  \"
- =I#@ ]-#@ ] � �$)XRD (

+� �
�����   ���#$ . K"�)n ( \"
- =I#@ ]-#@ �-�=(�

��=(��� D�:� -� ������ .
- �� �/� ; �/(�- ;- !-+)�.  

  

 ' +Y ' +Y ' +Y ' +Yjjjj  ���� �)! 
����� \"
- �*�- ]-#@ ] � �$ �� �"	#$ ������ 8+�)� K/":I� +�- 8+�.  

��=(� 8��(�  8+�)� K/":I !�) ����  

T1-1  �/�>� + RI�-=� + �/I=U +��� !�) ����  

T1-2   RI�-=� + �/I=U +��� !�) ����  

T1-3   RI�-=� + �/�>� +�/I=U  

T1-4   RI�-=� + .�=��� + �/�>� + �/I=U +H�I��Q  

T1-5   RI�-=� + �/I=U + �/� -#$ +��� ����  

T1-6   RI�-=� + �/I=U +�/�>�  

T2-1   �/I=U + RI�-=� +��� ����  

T2-2   �/� ; �/(�- + �/	�=� �() + �/�>� + �/I=U + RI�-=� +�
R>9�Q  

T2-3   �
; #� + �/� ; �/(�- + �/	�=� �() +�/I=U  

T2-5   �/� ; �/(�- + �/	�=� �() + �/�>� + �
; #� + �
��$ +�/I=U  

T2-6   �/� ; �/(�- + �/�>� + �/	�=� �() + ��� ���� + �/I=U + RI�-=�+ �
��$  

T2-7   �/� ; �/(�- + �/	�=� �() + �/�>� + RI�-=� + �/I=U +�
; #�)O� + (��� ����)O�(  

T2-8   �/� ; �/(�- + RI�-=� + �
; #� + �/I=U + �/	�=� �() +��� ����  

MT26-101   �/�>� + �
; #� +.��U)O� + (�/	�=� �())O�(  

MT26-102   �/�>� + RI�-=� +�/�=� �)O� + (�/I=U)O� + (����� ��)O�(  

www.SID.ir



Arc
hi

ve
 o

f S
ID

���r� #)�� %#& '�(� ��"	#$ %#�   ! � ������ ����� . . . 

  

  

  

  

  

 

 

 

 

 

 

 

 K"� K"� K"� K"�qqqq  ��=(� L
 ;- !#
=eI �/� ; �/(�-  ! �4 �� �6�� ��=(� �� �"	#$ ������ ;- �-=� �	�$! G �

���- !-.        

    

    

    

    

    

    

 

 

 

 

  
K"�K"�K"�K"�nnnn  �-�=(� ]-#@  =I#@�/(�- ��=(� L
 �$ �=$#� \"
-�"	#$ ������ �� �/� ;.  

�/	�=� �()�/	�=� �()�/	�=� �()�/	�=� �()    ))))Zn4Si2O7(OH)2. H2O((((        

�$ �� ��- ������ .
- �� ! � D- -#	 ���� ./�  � R
� T�=7

�-�+
+� N�� 8+
� +/`� J�� �$   +������=@ �64 ��=� .

!#)�� T�e�:� �$ -#o7 �� DQ u/�:I)J�� +/`� ��=@ (  

�$ R/� ]-#@ =I#@��- �6	#U T�=7 \"
- . 

.��U.��U.��U.��U    ))))PbS((((  

�/(�- �$ �3��   ��- ������ .
- �� 8�=`�=� ���� ���I

   �/� ;�/	�=� �() ��- �-��=E#$ !#6(� ��- -#	 ;- ) �63�-

 ��!#6E�$ c�$  ��- -#	 .��U ��$�$ T�=
 D+*� ��*
 ���g��

��- ������ �>7- ����   ��-� �
G�$ .( ���� T-�� T�+�$

�� 8+)�:� .��U ��-��/��4 ;- .��U ���Q 2>&- �� �� �=� �)�$ 

 ��- 8+� ./:��Y �I��$#� !��/���)K"�B .( �=Y  <+?

+
+@ K/�� �$ bG�(64- .��U O� ��- -#	   �
#��`�-W ���#U��   

��� ��/:��Y/��! �
=��^� �*
� ���/��!  �$ �D-+/��- f/o�

�Y! ���/��! �=`�=�!  ��- �/� -]�.[  

�
; #��
; #��
; #��
; #�))))PbCO3((((  

��� .
-�     !#6(� ��- -#	 �./�G��   �/� ; �/(�- �$ �3��

   ��-� c
-+/@#6:/$ DQ $ ��96�"� ~=g� �� �=>3I T�=7

���� �g� �
   �)#9
� !�)� ��- <�=	=>� �	�$ ���4 �$   .

 DQ �=V4�$ ]-#@ =I#@   !�) ��=(� �� \"
-T2-3  �T2-5   

T2-7 ��- 8+� +/
�I .K"�)p(��=(� � �
; #� ;- �*(MI !-

 ������ .
- �� -� 8#`4 L
 �� �/� ; �/(�- ���� �g� ��

�� D�:�+)�.  

�>d�$�>d�$�>d�$�>d�$�)�)�)�)        

��I��$#� K��� �"	#$ ������ �� �>d�$ !��/��� .
#6(��! 

 O
R/��   O/�>�)�/�=� � ��/�>� ��/�=U-�Q( �RI�-=� �

L
in

(C
o

u
n

ts
)

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

�(��5 ��� �#	 �t�

 ~#� �� ��- �/I=U   ��� !��/��� L
#) ��=� �� !#e6��

�� � Q ��
 -� ���Q ;-O
=�.  

O
R/��   O/�>� !��I��$#�O
R/��   O/�>� !��I��$#�O
R/��   O/�>� !��I��$#�O
R/��   O/�>� !��I��$#�        

��� !#/9
�Y .(P �?=(M� .
-W *� #/^�I �oI   ��+

!���=9$Q #/9� �� J�� ! � ;�� ����) +�;�� �/�=� �   L)Q

�G ( �=>3I   'zo�- +�
-#	 �d  8��$ � 8+� K/":I+�- . �	�$

+���#@ ���Q ��=(?W   ��- ���E !�V	    �9� D-+�� �	�$

������ 8+
� R/� !-�=� .�U� 8�-=
� �� 2>&-#`4   �)8�)! 

��� ! �4W � ��+*��=>36 8+� +/`� J�� ���Q �U�
    +�-

 .� � !#6���E �I !#/��$ 6E����   �� �?�*� ;- �E#$

����:�$ .�� ��g�� �� ���Q �=V4$ +�-=I ����:� D-=�? !-

�@ !-#$��� �
=YW �#/U �-#5 8��`6�- ��=� ��+*� . ������ 

�(:, � !�) =>5 )�-R4#	 N�g�� (���� ��/�$ ���Q !;��

  8�#6�U  !��/96�"� �=Y  K/�� �$ �� ��- �Y=I K$�5

�����Q D �� ;- <#U D=9$Q ��#4   D- -#	 .  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

K"�K"�K"�K"�    BBBB      #
 �eID, C, B, A F, E,  ��/:��Y �	�$-� � y-#d- �� �)�=>$! .��U � D�:��+)� .�����)!        ��/�=� � ��/��>� ��>(Y ;- ��I��$#�

�U ./:��Y �
; #�+�- 8+� .�) .
�(�U�R$� BC .(Ga =.��U  .Cal =�/�>�.  

www.SID.ir



Arc
hi

ve
 o

f S
ID

���r� #)�� %#& '�(� ��"	#$ %#�   ! � ������ ����� . . . 

  

  

  

  

  

  

  

  

K"�K"�K"�K"�    pppp        *(MI +��� 8#`4 L
 �� �/� ; �/(�- 8�=I �g� �� <�=	=>� �	�$ �$ �
; #� �"	#$ ������ ��.  

T��$#� #$ 8 z?�)! 8+� ��
 �- -#	 ;- ��� 
G�$�  �+��-��=E#$

���/��!  �I��$#�#9
�!  +�$�/(� b�63�� ���$ ]-#@ =I#@  \"
-


������ +�+� .>(Y ;-N .
- ���/�-+�)Q �
R/�� ���(Mg, Fe) 

CO3K"/� �
R/�� � �-�(Ni0.42Mg0.58)CO3 �/�>�   �

R�9�� �-�(Ca,Mn)CO3 +�6�) . R�9�� �K"/� �O
R/�� �=V4

�)R/���Q �� .)Q  ! 
�/(/�� ��+/
�I +�-=I!  [=P=� .
- #$

$+�� . RI�-=�)Schwartz (��� .
- �=V4/ {d��� �� ��


�(�)-� -� �I��$#�� -#$! ��� �=Y �;��! ��+�-�]� .[ �
R/��

K"/�.)Q �
R/�� ��-�R�9�� �/�>�   �-�-#$ �-�!  �� ��$ ./� -

�)������!  �! �=`�=� #/& %#�  ! � ]�-RU D-#
- ��� -

+�=� . K"�)�   | (�-�=(� ]-#@ =I#@ "
- ���Q \ -�� D�:�� -

+)�.  

�/I=U�/I=U�/I=U�/I=U  

 bG�(64-   �/I=U K/":I�
 #9.)Q !�)+/�� �+/)� {	- �$ -

�� � +o� �7�E !�)�
=��^ !��/��� bG�(64-   �=� +�6�) !-


���- ;- ��c    �
;����� ��
#/@ K�� �/� - !�=`�=� !��/���

8+� K7�4 �
#/@="���+�- .+���#@ ���Q �>� ��6E��W  !�V	

  ���E ��-=� ��   �6>"�- �	�$ �2��& �	�$!  ���4�
 R�
G-

!- �� D�:� �?�*�  +)� .K"�)� (�	�$ [-=�- !�)G�$  ��

@="� #"/� Fg���/�� D�:� �+)�.  

  

  

  

  

  

  

  

  

  

  

  
  

  

  

  

  
  

 K"� K"� K"� K"�����   �-�=(� ]-#@  =I#@.)Q �
R/�� �$ �=$#� \"
-�"	#$ ������ ;- ��=(� L
 �� �/�>�   �
; #� ��-�.  

L
in

(C
o

u
n

ts
)

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

�(��5 ��� �#	 �tt

L
in

(c
o

u
n

t)
 

  

  

  

  

  

  

  

  

  

  

  

  

 K"� K"� K"� K"�|||| �-�=(� ]-#@  =I#@K"/� �
R/��   �
; #� ��-�R�9�� �/�>� �$ �=$#� \"
-�"	#$ ������ ;- ��=(� L
 �� �-�.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 K"� K"� K"� K"�����  �/�; �� �/I=UN ��6	�$ K/":I �I��$#�! I �`6�� < +)�. AX 6>"�- �	�$� �B� C – ?�*� �	�$�T �`6� ��*$- �� � DX $�
G �	�!-  ��

���r ���/��! .��U   �I��$#�) .
�(�U�R$� BC .(  

www.SID.ir



Arc
hi

ve
 o

f S
ID

���r� #)�� %#& '�(� ��"	#$ %#�   ! � ������ ����� . . . 

        
��r   ;����r   ;����r   ;����r   ;��    ��� K/":I��� K/":I��� K/":I��� K/":I�����)�)�)�)!!!!    �
=��^�
=��^�
=��^�
=��^        

)�9�� ��� �$/��! +�)� K/":IW � D�:� �"	#$ ������� +)�

��� ����)! >7-�  � T��$#� K��� DQ! %#�   ) �/(�-

�
; #� ��/� ;( � T�"/>/� �!)()� ./�G��   �/	�=�(  �

8-#() �$ �)+/�� �+/)! ���   .)Q��)! ���  �() �� ��-

 ���Q�$ ���- f
-#�c
 +��-� �96�$ . �=Y=� �=`�=� ���I .��U

() �� �b�3
#�I �� ��- ������ ��N ��=(� '�4 �� �/��4 ;- �)

�/:��Y� �$ �����)! ��- �I��$#� . f
-#� �� �
#��`�-

��-c
�.��U �$ �3�� �� #6:/$ �/�z4! ��-� .�� #�! 

 � R/� .�#�! #� ./
�@ �� %#� �$ �3��! � �-#5�   �#/U

���   �/� ; �/(�- �$   8+� D��#U� .��U ;- #6*
#�/��! 

 �
=��^ #9
� �! � K
+3I� �=�.  

� +)-=� .
- ;-���� �� �	#U �M/6� D-=I��)!  �/� -

�)�=`�=� K���!  �   %#�!  �� 8�=$ ]=�6�����#U�� 

+
+�! ���   8+���)! 
=��^G�$ N  -� K/":I�-�8+�-]p .[ ��

 #
; N() �$
��:��- � d ��- ."(� ��� ���#U��  ������

 +��$ �6	#U T�=7�� 8���-O/�r]jC.[ 

� .��U� �
   O/�6�� �=g$ +�-=I#^- ��   �$ L
#	 '=>o�

�=� 8+/��- �
R>9�Q :  

PbS + 2O2                                  PbSO4  

PbS + 2Fe+3 + 3SO4
-2 + 1.5O2 + H2O        PbSO4 + 

2Fe
+2

 + 2H
+
 +3SO4

-2
                  

 %#� T��$#� �$ .��U ��I��$#� f/o� ��)�
; #�( K
+3I �

��3/�#I �� �=�� ��- 'zo�- K$�5#/&   �-+
�@: 

CaCO3 + CO2 + H2O                       Ca
+2

 + 2HCO3
-
 

PbS + HCO3
-                                  PbCO3 + 1/2H2S 

PbS + H2O + CO2 + 2O2         PbCO3 + SO4
-2

 + 2H
+ 

 � +/`�=�! ���=>o� �=V4 ��! $ L
#	 T�`�=� � T�=7

 � T��$#� �$ �I��$#� f/o� ��   8+�Q �� '=>o�!  \�
S  

� K
+3I� $ �=V4 �$ �
   �=�� ��$#� �$ b�(/�6�� T��$#� T

 �! � K
+3I��=�:  

ZnS + 2Fe
+3

 + 3SO4
-2

 + H2O + 1.5O2                Zn
+2

 

+ 2H+ + 2Fe+2 + 4SO4
-2 

Zn
+2

 + SO4
-2

 + CaCO3 + 2H2O                ZnCO3 + 

CaSO4 + 2H2O 

ZnS + HCO3
-
                                ZnCO3 + 1/2H2S 

ZnCl2 + 2HCO3
-                   ZnCO3 + HCl + HCO3

- 

��-�#$��-�#$��-�#$��-�#$        

!��/��#$ 
-#o7� )�9:
��;Q  � � D�:�� �� +�)� .
-���W 

�+*�� $ � T�=7!�-; � �+? K"� �$   D-#� ��/,  �   �)

�U��)!  �� 8+��-#@ W#6�U� ���@ ")Q +�;���  �6	#U �-#5 �G

��- .�=(? +� �� ���W �+*��  ��8#6�U .
-$#& '�(� ��X

5#� %=�Y� ��- .���/��! >7-�  K��� ������ 8+�)� K/":I

�/(�-() ��/� ;���- �
; #�   .��U ��/	�=� .�����)! 

?#	� �)+/�� �+/) #
��   �/I=U K��� R/�! ��- .)Q .

�>d�$�)! RI�-=� ��/�=� � ��/�=U-�Q ��/�>� -� �������   

�����)! ��� � K/":I�+�)� ."
�  ������ .
- T�e�:� ;-

@ �=Y +
+W  �=>3I8��$ � /��4 ��N �U�#`4   �)8)�! ���� -

;��! � �� ��- 8+��$ DQ ;- D-=I ���:� L
 D-=�?N 	�:6�-� 

./�;6E���� �#� 8��`6�- ��g�� �� .���/��! +�;��W  ������

+
+@ [=5  y#*� �=E .
- �� +�6�) �
=��^ [=� ;- 2>&-W 

���#U�� 
���-  c  +
+�\@ >4#� ;-N >7-� ����;��!  �/� -

��- . ��
; '�(64- �$���� ���/��!  8�=`�=�)   .��U

�
#��`�- (8+� K/":I ��-�- �� \��   +�-]=�6�� 

���#U�� 
���-  c    8+� �$���/��! 8+� ./:��Y �I��$#�+�- .

�/:��Y �	�$� ��/���! /��4 �� �I��$#�N  .
- .��U#Z�  -�

� +/
�I�+�� .� �
#��`�- �=V4 <+?�I +��$ K/�� .
- �$ +�-=

 #6*
#� .��U �$ �3�� �
#��`�- ��]=�6�� ���#U�� �� -

�=� .$ bG�(64- \@ ���� �$ K
+3I K��� �=d/��!  8+� �
=��^

��- .�/�=U-�Q ��/�>� #$ 8 z?� �>d�$ �� �/�=� �  �)! 

� K/":I -� ���������� �� +�)��  �/�>� �#9
� �I��$#�

.)Q �
R/�� ��-�R�9���-�� K"/� �
R/��   b�63�� �� ��-�

+�$�/(� �$ � ]-#@=I#@ -#$   \"
-!  ������ .
- �� ��$ ./� -


������ +�+�  .  

FY-#�FY-#�FY-#�FY-#�        

]j[ "���� ./�; �:��� qpCCCC/j D�U#U ]=U���,"� 

���� ./�; D��;��� �+*� T�	�:6�-  � �=:�.  

[2] Alavi M., "Sedimentary and structural 

characteristics of the paleo-tethys remnants in 

Northeatern Iran", Geol. Soc. American Bullten. 

1991. 

[3] www.google.com. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

�(��5 ��� �#	 �t�

[4] Sangster D. F., "A special issue devoted to 

nonsulfide zinc deposits: a new look", Economic 

Geology., V. 98. No. 4, 2003. 

[5] Hitzman M. W., Reynolds N. A., Sangster D. 

F., Allen C. R., Carman C. E., "Classification, 

genesis, and ezploration guides for nonsulfide zinc 

deposits", Economic Geology. V. 98. No. 4, p. 

684-714. 2003. 

[6] Boni M., Large D., "Nonsulfieds Zinc deposits 

in Europe: an overview. Economic Geology", V. 

98, No. 4, P. 715-729. 2003. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[7] Boni M., "Non-Sulfide zinc deposits", A new – 

(old) type of economic mineralization. SGA News. 

2003. 

]�[ M(�-+3? �=@ %=�*
+/. �"���� ./�; '=7-�  #
�E�

�+*��"� O>*� �/$#I 8�9:�-�. jn�n.  

[9] Kreiter V.M., "Geological Prospecting and 

Exploration", Mir Publishers. Moscow. 1968. 

[10] Guilbert J.m., Park C.F., "The geology of ore 

deposits", Freeman, 1986. 

[11] John Rakovan. Mississipi Vally-Type 

Deposits. Rocks & Minerals. 2006. 

www.SID.ir


