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omid1 Ve��d� �d����c c/Va �a/} U�/�� Ud/e }�/} �/a a/} �d/e }c/} dV/d �c/�� 

SS1 Ve��cV �d����V ee/VV ee/} UV/�V �U/e �e/} �U/} }d/} V�/c }�/} ��/c �}} 

SS1-1 Ve��V} �d����} �/U� �c/} a/�e �c/� �U/} U�/} cd/} c/e }�/} d�/� ��/�� 

omid 2 Ve��dc �d����� a�/Ue �/} d/�� �e/a V�/} }�/� VV/} cU/� }e/} dd/e ��/�� 

SS1-3 Ve��ca �d����a ��/V� a�/} aa/�� �U/� ��/} a/� c�/} a�/c }e/} dd/e U�/�� 

SS1-4 Ve��c} �d����} U/U} �V/} �d/�d Ud/� ce/} aU/} �a/� a�/� }�/} ��/� c�/�� 

SF Ve�ccV �d����� Ud/U} a�/} ��/�� � ee/} e/} Ua/� }c/� }�/} }�/� UU/�� 

SF1 Ve�cc} �d����} c�/U} �U/} d�/�c ��/� c/} }�/a �c/a a�/� }a/} �a/� UV/�� 

SS1-5 Ve��c� �d����� dc/c} ��/} UV/aU V�/� �d/� }�/} }�/� �d/e }�/} Ue/U Va/�� 

SS1-6 Ve��cd �d����d ��/Uc ��/} de/�e c�/} } ac/} Va/a a�/c }�/} }a/� UU/�� 

SS1-7 Ve��Va �d����a a�/U� �U/} �/�V e�/� V�/} ce/} Ve/} d�/� }�/} }V/e U�/�� 

SF2 Ve�cce �d����e de/V� �V/} �c/�d �V/� Ud/} ��/} cV/} de/� }a/} �d/� U�/�� 

K1 Vead�V �d��a�� U�/V} �U/} aa/aa e�/� UV/} U�/} �d/a �U/� }V/} cU/U Ua/�� 

omid 3 Ve���c �d����U ��/V} e/} da/�V cV/a cc/} ��/} }U/� �/c }�/} ce/c ea/�� 

K2 Ve�d�� �d��a�c VV/Uc �V/} Ue/�a �V/� }d/} }�/} VU/� �c/e }e/} aa/a ca/�� 

SF3 Ve�ccc �d����e �c/Ua �d/} Uc/�c e/� c/} aa/} Ud/} ae/e }�/} cd/� cd/�� 

SS1-8 Ve��VV �d����V �/Vc �V/} �a/a} �c/� U�/} �U/} �/a �V/� }e/} ad/e Vc/�� 

SF4 Ve�cc� �d����� dU/V} ��/} aV/aa Vd/a U�/} ea/} cd/� �U/e }U/} V�/c Vd/�� 

SF5 Ve�ccU �d����c eV/V} �U/} d�/a� �/a �V/} �d/} ea/� }d/e }c/} cd/U e�/�� 

SS1-9 Ve��cc �d����c �e/VU �a/} ec/�d d�/� c�/} ed/} e/� c�/� }a/} eV/c UV/�� 

SS1-10 Ve��Va �d����a }�/cd ee/} V/�� }d/e Ve/� � cV/� cd/a }U/} VU/V Ua/�� 
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 )�B �D
 � ���D# m�1 � !�F# n� ��&
 #��1 Z�N�%��B)�D�-,� �D1 �D#�(#� � ]f�&� �
% �� �("�1 -

!DD'�1 �("DD�1 ]DD,^ �% �
�DDB .@IDD' ���rDD�J�E �� �B�RDD' �
h(�D�# �� �-D� �DEMJ� �&�,D#�
 ����# m�1 �!�F# n� �
��,�'

�#�
�E SiO2 -Al2O3- TFeO�� �!
��-' .:��DFE �D�% )�DB
 �� ��1 �� �Iw-J �<�0�(" D#��1 )�B��%�-D,� �� �DJ �!D'

 �!D' \�� ��1�"� ��%� �-D7� !D�% .��SiO2 -Al2O3- LOI�
SiO2 -Al2O3- K2O+Na2O�SiO2 -Al2O3- K2O

�("�� m�1 � !�F# n� )�B �D.-C ����#)%� ��1�"D� �DR�J�E 
�� +��'%!&&J .�DEMJ /!DT� �DI���C�� �D x
� �f�D0 �D1 -D�


 /!T� �1 �(I
�6� ��
��,�'�#�&�,#�)+�!7�B)e�c(.

9:�IP�<�# �1 �R�� �&��-�G �%!�� :%����E.
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!<7 aa����,' �����1���� �#��1���� )�B���J ��#�&'�("�� �
��,�'-SK� �#�&' )�B. . .��c

9:�J�-� �EMJ� �&�,#�
 ����# m�1 �!�F# n� /��T� �
��,�' r�J�E ��
��� ]dL�}[.

&�)(E��-,� �
��,�' r�J�Em�1 /!T� )�B ���#)����
!�!`�� r�C �1 �(]�}[.
Rokh sefid mine SiO2 TiO2 Al2O3 TFeO MgO CaO Na2O K2O L.O.I 

�} B �d/�� }��/} }/�U ae/} }�/} }a/} }�/} }�/} e�/}

�a B V�/�c }cU/} aV/d dc/} }�/} �e/} ��/} }�/} U/Va 

�� B V�/e� ��/} UU/aV ee/} }�/} �e/} }V/} }�/} �/ce 
�� B V}/cc d�V/} c/ae aV/� }c/} }�/} Ud/} �d/c Ud/e

&�)(E��-,� �
��,�' r�J�E �&�,#�
 /!T� )�B)����
!�!`�� r�C �1 �(]d[.
LOI K2O Na2O CaO MgO TFeO Al2O3 TiO2 SiO2 Yasmina mine 
ae/eVU/ece/}�c/}UV/}}V/�d�/ae ��/}Vd/V� Kg2 
�c/ece/ec�/}c�/}de/}}�/�V�/a} aa/}Ua/VV Kg4 
�c/e}e/VV}/}ea/}�c/�e}/aaV/�U e}/}VU/VV Kg6 
Uc/c�}/ded/}��/}}}/�ca/�Va/�a �V/}}c/e� Kg12 
cV/�} n.d �a/}e�/eV�/}Vd/}�}/aV ae/}��/cU Kg14 
da/c�}/a�d/}�e/�d}/}ea/�a�/�d ae/}�d/V� Kg15 
ed/c�d/��V/}��/}Uc/}}}/�dU/�� a�/}ad/V� Kg16 
��/cn.d �V/}ed/}�V/}��/}}e/aa ��/}eV/Ua Kg38 
dU/ea�/}}d/}aV/}�}/}�V/}e�/�a }�/}e�/d� Kg47 
��/ec}/}�e/}ea/}�d/}ad/}ec/a} �}/}ca/U� Kg48 
�U/e�V/}}�/}�c/}�e/}ea/}�a/�� }d/}}c/d� Kg49 
��/�n.d ��/}ca/}��/}e�/}Uc/�e }U/}d�/d� Kg50 
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���7�
���%��h
�J�,�B%�1% ��-9 /%�
% �#�&' ���J � �#�&'�-<1 �<N� ��V

&�)(F�' r�J�E��-,� �
��,n� /!T� )�B !�F#)����
!�!`�� r�C �1 �(]�[.
Rokh sefid mine SiO2 TiO2 Al2O3 TFeO MgO CaO Na2O K2O L.O.I 

R45 �/cc ec/� e�/�U c/� �c/} cd/} ea/} n.d �c/�

R33 }�/V� �V/} e�/�d �a/} }c/} ��/} ��/} �c/a eV/�c 

R22 �e }�/} c/� ec/� } �/} �c/} } U�/}

R17 ac/�e ad/} Ve/} Va/} n.d ��/} }e/} n.d }�/e

R42 ��/U� a�/} �/�� }V/} }�/} �a/} �a/} n.d cV/U

R24 cV/Ve aa/} c�/aa }d/} }V/} a�/} �e/} n.d �/�a 

R46 da/U� c�/} �U/�U dU/� }d/} ��/} ��/} n.d a/U

R31 ca/VV �/� ec/a� VV/� ��/} �e/} �U/} n.d e/}

R11 }V/V} }c/� Vc/e aV/c ce/} ee/} cV/} V/� UV/�� 

A�,"�� � K1� 
��-,�)SS1-5 �DJ )Z�D� �D1GeO2��D�G ��D#% �!D' 6(%�%�)

/%6�� �
�("�1Al2O3���DJ )��DC �DI&
% �,D. � ��-1 )�DB
 ���9 ����-
�-,(�-� ���R�G �#% ��I#�-  .�%-�� % �
�D�<2 �D1

 � ��&��-S�l �!�-' u��0 @��l�-f u��0 /G �% )�%!�� �v��&w
 ��-� ��-' �� @�p"E ��<
% � ���-
�-� �-']e[.�� �
%�1�D&1

��-,�)GeO2 /%6�� �
�("�1 Al2O3���J �
% �1 �-D1�� �B
 ��-S�J � �#% �#% ��%!� n� �
%� ./�"D� ��D&v,B �
�D(� �D
%

�DD���(�DD  !DDB�)pH� :�QDD#!<	 h�DD#�(9 )�%!DD
�9 ��DD1 
�DD�&��-S�lL�	���9 �DD#% ��-DD1 �DD�< .� /%�%�DD	 �DD
��9 �-DD7�

 ��-,� �� ��E�,B ],^ �% ��A&� �
% )�BcLV�DJ !T1 �1 )�(� 

�"�%�E ��)SF))��	�-D9 �D
�-
��6�-� ��-E /-,&0� @=� (
/�"� �!' �!
��!&B�)�� �-F�-D# � �DBG /%6D�� /�-1 �EX�1 

�#% 3���  .+-D<=� 1�D�� ��)!�D#% �DR
��E ��D�C�� �D
% �� 
�J%�DD
"��DD#% ��-DD1 /%�%�DD	 �-F�-DD# �DD1 �%�DD,B �.!DD&
%�	

�(�&��-S�J /!' �1�D��  +-<=� �(�D#�# �D1 :�QD#!<	 /!D'
 ��"F"EG )�B!C%� /��� h�#�(9��� +�R�� �-']�V[.�D
6NE

:�Q#!<	 ��(I,#% @
!RE � h�#�(9 \
%6	% �^�1 !&<R��-B � �B
 <2 �A�=� o
%�' �� ���<
% �1���
�� ��-D']�ULa}[.�,D. 

3G �I&
% �BG !��J% )��C )-7 )�B)@I'�}(1���  ���DB
 @=� �
% �� ���DJ @D,^ {�TD. �B 6���D�G �D1 �D&1 � !D�%XRD 

�#% �!"� @�I"E ��&��-S�J.

9:�;L3G ����E @0%!E+-<=� � �BG !��J% )��C )-7 )�B�"�%�E H
 ��%-
� �� �����E��!�B )�B.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
8-

02
 ]

 

                            12 / 14

http://ijcm.ir/article-1-258-fa.html


!<7 aa����,' �����1���� �#��1���� )�B���J ��#�&'�("�� �
��,�'-SK� �#�&' )�B. . .��U

A�,"�� 
�D#��1 [�#% �1 )�DB >&D# >&D# ��D#�&' ���"DF"EG )�DB

 �-DE ?%-�% � ��#%�-
� ��
�!�G �J%�E ���J%�E )!�D#% )�DB–
��-E � o#%�!C ��"DF"EG �R' )�B��)��	�-D9 �D
�-
��6�-� 

�DD�A&� �� )��	�-DD9 �DD���6�-� � )��	�-DD9 �DD
�-
� 6E�%-DDJ
 !�!' �
�#�&' .���#� � :!D' �1 ���%� n� )�B �:��DF(� )�DB

���DD#� � @��DD'# )�DDB �H�(�DD#�# �HDD�(�<�9��9 ���DD�<�
 6E�%-J � H�<
K�GL��#�# L��A&� �#�E�# �� �J ��-1 �
��9 
$,"w ��(�  �%��)!D��-1 �%��-0�1 .���DJ �D�A&� )��D#)

�EMJ (� �� �-����#� � �N��-E )!�#% )�BLZ�DN�% o#%�!C 
�(	� �#% .���DJ � �<D`% ���J 6E�%-J �% !D&E��R^ �D^�	 )�DB

 -I�� ���<
% PQ
K � �MJ-E�% ���R�G ����-
�-,(�-� ��
 .�-7�
 /�"� ��E�,B � /%�%�	 �
��9�!&B�)� �BG /%6�� /�-1 �EX�1 

�� �-F�-# �1���  +-<=� �#% .�DR
��E ��D�C�� �D
% �� +-<=�
 ��J% �)!�#%
"��#% ��-1 /%�%�	 �-F�-# �1 �%�,B �.�D#��1-

�� /�"� �
��,�'-SK )�B /%6D�� �J !B�SiO2�D�-,� �� )�DB
 �EMJ /!T� /G ��$��D�� � ��-D1 X�D1 �(R�D� -��U/VV %�D#% .

��$��DDDDDD��Al2O3VU/�U %�Na2O�a/�%�K2O}�/e%
�CaO Ua/}%!D`�� ��$���� �TFeO �D�A&� �D
% ��aV/a%

�#%.��$��D�� SiO2�D�A&� �% �D(,J �D�A&� �D
% )��!DT� 
�D�A&� ��$���� �% �("�1 � �&�,#�
)�!DT� m�D1 � !�FD# n� �

�D#% ���# ./%6D�� ��D&v,BAl2O3���D� �% �D(,J )��!DT�
 ��%� ���# m�1 � !�F# n� ��&�,#�
 .3G �1 -"(�' �N�(��� )�B

1���  � �� ��DDD	 � )-DDD7��DDD�)[� ���X�DDD1 %6DDD���1 )�DDDB
)supergene ( �,�2 �� �]�,^ )�B [� �E 1���  )�B�@I'

!&(	� .

�M(,� 
]�[<^ !�# �E�R��2G��"��D�� ��D�� /����D# �/%�D
% �D#�&'-

�-"J ��!T� :�	�"(J% � �#�&'"�)��d�(cdV�=F` .
[2] Alavi M., "Sedimentary and structural 
characteristics of the Paleo–Tethys remnants in 
northeasternIran", Geol. Soc. Amer. Bull., v. 103, 
(1991) p. 983-992.

]�[���DD7�
���%���
!DD` .h
�DDl ��DD,�B%�1% ���DDC!,=� �-DD9
 ����0"�D�<1�2 �D#��1 �D��J )�DB �D
%� 3�D* +�,D' �D�A&�
��1�& )3-&7 )-.� /�#%�0 /�(#% ("���D�� \
�D,B ����� -

/�(#�� �/%�
% )��t(2% �#�&')���}(.

]e[.�R(N� �)��NCL��-tD&� ����1�2 ��U� ��D#�&' ��D��
 �-�� )��#� � ��-S�l �/%�
% ��"(�% ��D#�&' ��D�� /����# :%
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[5] Murray H.H., Keller W.D., "Kaolin, kaolin and 
kaolin. In: Murray, H.H., Bondy, W., Harvey, C. 
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]d[�:%��D# h8^% )�-�%��� "��-S�DJ �(T&D` �D#�&' ���DJ
 �&�,DD#�
 )��DD1�& (���DD�� !DD'�% �DD#�&'��J ���� �DD��� /�DD
�9 

)��tDD(2% �DD#�&' DD#���	 ��$"DD�%� ��!�"DD� )��dV (�ad 
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]�[r
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 $� �1 ��1�&  3�* +�,' ��-S�J /G �(T&D` ��1��J �1 �x
� ��"�

)��tD(2% �D#�&' ��D�� !D'�% �D#�&'��J ���� ���� /�
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]�}[��� �(0!D�1 )��� %.�"��D�� � �D#�&' ���DJ �DT��A�-
;�D0 � ���D# m�D1 ��-S�J )�B�����J �
��,�' n� �-�D� )�DB

 � !�F# ���1�&  �-J�E-RJ"/�
�9 ���� ���� ���� !'�% �#�&'��J 
)��t(2% �#�&'' ��$"�%� ����%�)��da(acV�=F`.
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% ���%�DD# k
�&DD`)�DD1 �B�DD$�
 ��!DT� �D���% �%-D� )�DB�&$&E � :Mp"�(":X�D�� �D^-,N� �

�/%�D
% �D#�&' ���Dl � �D#�&' �-D<1 �D,N�% \
�,B ��,B�
/�(�w-<1 � /�(��# ��$"�%�)��d�(.
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