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Abstract: Shahid Nilchian (Dopelan) deposit, located in high mountains of Chahar-Mahal 
Bakhtiari Province within the Zagros Thrust structural unit, is one of the main bauxite and 
argillite deposits of Iran. Many highly folded and faulted sedimentary successions are cropped 
in the area. The bauxite of Shahid Nilchian deposit is of lateritic type and belongs to Permo-
Triassic in age. Five bauxite types with different quality have been recognized in the area. 
Mineralogical investigations have carried out using thin and polished sections, XRD and XRF 
analysis. According to these studies, it is verified that the major minerals are diaspore and 
kaolinite. Anatase and boehmite has identified as minor minerals. Some other elements such 
as iron, zirconium and vanadium are also presented in different minerals. The main identified 
textures are brecciated and pisolitic. In its application as refractory material, minerals 
containing iron, silica and titanium are the important gangues of bauxite. The main objective 
of this mineralogical study is to identify the minerals of the above mentioned elements. It is 
concluded that kaolinite, anatase and different iron oxides are the main sources of these 
elements. 
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���, F�5��M� 4��:-�� ���; ���,+> �����, � �!;)4<83� (��

- �/X1�� ��%�+L�#��& 4��:-�� ���; ���,+> �����e � �!;)4<83�.(

0+�� � ��(�1 23�(
 4���	
 
�8+6 3)6�� F�5��M� �����+L� &% ���� y���,+> ^)I+-�, 

#0L* &% �8 3 �; �;%�)>3 �&� ���)  /����= �y�> k�> 
F�+S'e$)��*��)  �3� $���� �J�> �%+� 4%/�� g�" )> �%

��k� q�k� mp�k� l��k� Rn�k� mnn 3 �k� 
mnns���; c��'�% �k� .�Y�H ��1�> #
% &% t
 )* &% �%

 �%)J � �)> ��+� 3 ���H ^&P �%�5H �> �-��S �5M�� 3 W&��
 �	)I]m.[

#
% &% $��G' % �> `�61H ���'	�> �$�; ���H W&�� Vi��� 
�!'	)I �%)J � �)> ��+� 3 �
� �!; )
& �); �> �����, b�!*�.

ms#
�+-> /
� �	�> )�+�ms`6;b3e(��*�+-> F�+S �> �,
���+> $�!,%)8 N<� �� ��%� /
� .���" �*�+-> /
� #
% P+L5�

���%� ���('�.
ls�'��3/�8 �	�> �)�+�ms`6;a3d(��%� F�+S �> ��*

`6; �v
)�HN<� �� �, ���+> �)I 3 �%��$�*�1� `>�J ��%.
}s�;)> �	�> )�+�sm`6;e3c(`6; F%�A F�+S �> �%�

�v� �>�>�a ^�0!* �, ���+> /�H �'v�� ��* ���'�1� �H �
�a 
�v����; �)@ ���= ��*.
ps�
%)�+-0!, �	�> )�+�ms`6;b(F�+S �> �, F%�A

$�%� 4�1� %� �+@ N<� �� ��/> 3 ~E+,��%.
���, � �)>��+L� �'@�!;$�; )
& �
�'� �> )(!� �*��%:

)'1�> Vi��� �� $�; $�*�1� �;)> �v; 3 �;)> F�5MJ
���, �> _�!Lz �, � % #�+\�, �3�"#*= ��* �'1o= /�� �%�

 � %)�"+�ms`6;c.(�@)> �� ��-
2�= �;)> F�5MJ &% 

2-Pisolite 


� �+-> F�+S �> $��>3� �+-vH )�% �� F�5MJ #
% �*�I 3 ��; $�
$��= ����% .���, &% #
�+-> N<� �� P+L5� �;)> F�5MJ #
%-

�'	)I �%)J U-'�� ��*��% .���('� �'v�� #
�+-> /
� �	�>
g�,)H O�D� &% 3 $�+>��!'�* �'�-
2�= .�'�* #�!:L* �
�*

�@)> #�> /�� ��L*+> 3 ���v�I &%�� $�*�1� ���= &% �+;
���, )0
� 3 ��-
2�= 3 /H�%+, �> �,N+-�� � � ��*��% .$3<.

�� #
% )> �� $�;)8 #*= ���v�,)H #
�+-> /
� N<� #
%
�0'�6;$&�� 3 �*�� $�*�1� �* )�% �� _P�L'"% �, �+;

$��; �>�
 $%� 3 �I�&%+*#*= ��*�0'�6; #
% �> �%� ��*
$�; `�61H��%.

� % �+[ �
� ���, �3�" )'1�> �'��3/�8 F�5MJ )�+�ms
`6;a(�� $�*�1� /�� ��!��+\�, �*�I #
% )> $3<. 3�+; .

�� $�*�1� N��� &% �@)> �� ��'��3/�8 �����, �, �+; ��*
 ���,+>)���v�I )'L, 3 �+[ �
� )'1�> ($��>3� �+-vH )�% ��

$�; #
�+->��% .�!��& �� ��'��3/�8%3 ���,+> N+-�� &% �
���,���%� �%)J � � ��* .�� )j� �> ���. #
)'1�> �, � �
���, � % �'��3/�8 �	�> �� ���,+> ��*)�"+�ms`6;e.(

���, Vi��� &% �@)> �� ���-, 3 ���+�3� �!��� �H�!>), ��*
�� $�*�1� ��'��3/�8 �<>P �� /���+; .���, #
% F�+S �> �*

��%� ��e ��*�� $�
����, �> 3 )�I�� g-o% �, ��+; 3 �*
�'�>%3 )0
� F�5MJ��%.

���, �, �; ^+-5� �-��S Vi��� X5��M� �>��e ��*�

��+G�+  F�v�,)H &% `61'� )'1�> W&�� Vi��� �� �+a+��
� % ����,% 3���* 3 ����,% .�> ��
��� �� �*�+G�+  4%/��

 
3-Opaque 
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�!��" �$�%&��'(���*+,��������*� ��

ab

cd

e

�� �, � % )'L,����> �*���,% 3���*+H�
�'� &% %� 4= 4%
XRD�)e ��'!' % /�� .�, $�+> �
)�8 `��; )'1> �*�+G�+ 

 )0
� N��� �� 3 ��-
2�= �> )�I�� F�+S �> N��� &% �@)> ��
���, �> )�I�� F�+S �> $�*�1� �%&= �*�I 3 ���,+> ��*

�� �+;)�+�}s`6;e3b.(F��!> /�� %� �� �,��� ���, 
����+L� &% �@)> �� 4%+H�)e $�*�1� �* .�)�I�� �0�+0E

���, �> �
)�8���, �, � % #
% )0���> )0
� ��* ��+G�+  ��*
���, `�61H &% �8 3 �
+��� F�+S �>���,%3���* ��* 

�+a3 �> ^+�!��+�==$����% .#
% �� )'1�> 4�!�Li% �%)>

���e `�71H ��e 3 &�  �H � % ^&P ��+T@8 ��* 3 �
)�
� �)> ��+� �� �e�����)�I �%)J �)'1�> ��* .�*���,%

���, `��; ��H�L* �!��� #*= ��*���,% &% ��5> 3 &�H��= ��*
� % .��%� F�+S �> P+L5� &�H��= 3 �;�� �*�I 3 /
� ��*

�� )j� �> f�G; ��-��S Vi��� �� �, �!'�* )�I�� )'L, -
�! �)�+�ls`6;b3c.( &�H��= F�5MJ)'1�> ���'��3/�8 ��

$�; $�
� �+[ �
��� )j� �> 3 ��% `�61H �, � �=4��/L* 4
���, �> � % $�+> �+[ �
� �&� )�+�ls`6;a(F%�A �*�I 3

�� $�*�1� #*= ���,% �> )�I�� F�+S �> ���, #
%��+;.

5��.:3�TH
� )�8+6 3)6�W&�� Vi��� ,��+L�%��	�> &% �*��, 3��� �* 4<83� �����, )mnn×(.
a:8 �	�>��3/�'���, ��*��,+> ��)�
�+[ � (�& �� �,��!%�2�= &% 
-���%� �%)J �.
b:, �	�>%)�+-0!�
��, �� �����,+> �> $%)L* ��2�= 
-���, 3 ��H�L* ��& �� �, ���!%�#
�+-> /
� ��%� �%)J.
c:;)> �	�>���, �������,+> �> $%)L* ��2�= 
-���, 3 ��H�L* �� ��/> ��5>% �� �, �
� $����+;.
d:8��3/���'�� &% ��/> �'v�� 
�+[ � .
e:;)> �	�>���, 4= �� �, �����
> &�H��= 3 �+[ � �� �%&= F�+S
� $����+;.
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���, F�5��M� 4��:-�� ���; ���,+> �����, � �!;)4<83� (�


abc

5��/��+L� ��-��S Vi��� �8+6 3)6�� )
3�TH���, &% �% �����, )0
� �> 4= �)�I�� �0�+0E 3 &�H��= )mnn×.(a:��, %� ��/�> ��'��3/�8 X5MJ
�'	)I �%)J 4= �'�* �� &�H��= ���,� %.b:> &�H��= ~E+, �5MJ ��+[ �
� ���, �> )�I�� F�+S .c:��5>% �� ��!��+\�, 3 �+[ �
� ���, �%&= F�5MJ

�;�� �'v��.

�5�6��+L� ��-��S Vi��� �8+6 3)6�� )
3�TH���,&% �% 4<83� ���,+> �����, ��*)mnn×.(a:�5MJ�I� 4= �� �, �+[ �
� &% �% ��*
�� $�
� ��H�L* ��3)6����+; .b:�5MJ�� $�*�1� ��-
2�= 3 �+[ �
� F�5MJ #�> �%&= F�+S �> �, �
)�8 &% �%��+; .c:U-'�� F�5MJ)&%

O�D�$&%��% (�� $�
� �;)> �	�> �� �, ��H�L* 3 �+[ �
� 3 ��-
2�=�+; .d:�+[ �
� &% �'��3/�8 .e:)�I�� F�+S �> �, �
)�8 F�5MJ �>
�� $�
� �+[ �
���+; .f:�5MJ� % �'	)I �%)J �+[ �
� F�5MJ #�> �%&= F�+S �> �v
)�H �, ��H�L* ���, &% �%.

ab

cd

ef

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

04
 ]

 

                             7 / 10

http://ijcm.ir/article-1-647-fa.html


�!��" �$�%&��'(���*+,��������*� ��

�+S �> )'1�> #*= ��*���,%�I� FVi��� �� ~
��> ��*

 ���,+> �� ��3)6�� ��*A+G� F�+S �> �*�I 3 $�; $�
�
�� $�*�1��� �, ��+;$��; �>�
 $%� `��� ��%+H#*= ��* �> �%�
$&�� 43��f�6; 3 �* 3 �!  �� $�; ��(
% ��3)6�� ��*

���, �;�> �*)�+�}s`6;a.(���, &% �@)>#*= ��* �%�
)% 3���* 3 ���,%#*= ���, (4�6� 3 4��& �, �
����6� ��

���, �
 3 �� % �';%� �+a3 $��>3� �+-vH �%)> ���3% �&� 
� % �'	)I F�+S ,���,+> ���'��3/�8 �� )�I�� F�+S �>

�� $�
� ��+;)�+�}s`6;d.( ��*%+; �-��S Vi��� ��

)> C%� �� $�
� /H�%+, �+a3 $�
� W&�� Vi��� �� �, �+;
� % $�1� .3 $�+> )�I�� )'1�> 3 /
� ����> F%�A #
% �'v�%

�L� #��
 �> 3 � % $%)L* ���
& F<61� �> ���= �
� �!; 4%+H
�;%� 4�!�Li% ���= 4�+> /H�%+, �� .`��; �*���,% 3���*

 ?�!��+�= ��*���,% 3���*)��L*+> 3 ���v�I 3 �+[ �
� (3
� % ��H+I �!��� #*= ��*���,% 3���* .�,% 3���* ��*��

 ^�LH �� �v
)�H ��%�/
� �H ��%� �;�� F%�A F�+S �> ?�!��+�=

� % �
3� `>�J Vi��� .��� �> �-��S Vi��� �� F%�A #
%
$�; $�
� $)�H �H #;3� �)'�,�@ ��� W&�� Vi��� �� ��3 ��%

$+�J �H #;3� ^), ���=� % $)�H �% .��*���,%3���*
�
��'��3/�8 F�+S �> )'1�> ^+�!��+�=$�; $�
� �*�I �, ��%

�'�* �%�%��!'�* ��H�L* �!��� )0
� ���, �!a &% �
�* .
) �H)  �� 43)6�� �!E ��5>% �� 3 /
� ����> F�+S �> ��H+I

� % $�!,%)8 �����, .�� )j� �>��H+I �e � � �> )'1�> �*

���, �I�& %+* )�% �� 3 �
+��� F�+S �> ��H�L* 4+E �
�*
 �!;�> $��= �+a3)�+�}s`6;e.(�� F��� �> #
% �� 4%+H

���1� Vi����� 4= `��� �, �
� �
���  �+a3 &% �
�* ��%+H
 �;�> �	�, 4%/�� �> x�D� �� #*= 3 �H�!>), 4+
 �+a3]m.[

789$ �:;� ,$;� <9�=�)XRD(
�3� �6
% +H)8 h%)8RF�+S �$�; #0L* f)5� X�+L� 

� % �'	)I .��+L� #
%5� ~
 )* �* ���,+> Q+� ~
 f)
�!'�* .��*�%�+L� &% ��+L� 3� C��� 4%+!. �> XRD`6; ��}

$�; $�%� 4�1���% .C3�a �� $��= � � �> �
�'� `,m�S<@

$�;��% .�� $�*�1� C3�a �� �7��!E �-S% &�	 ������, ��+;

 3 ���!��+\�, 3 �+[ �
� &% �!H��v. �����, U-'�� Q%+�% ��
���, &�H��= ��*�� �%)J �.)	 &�	 �� ��L*+> 3��)�I .���, ��*

c��L, &�	�3 ���-, 3 �-e �+i �> �
+6�� 3 /H�%+, `��; 

$�; �>�
�� ��@ �+i �> ���+�3���% .x�	 ���+�3� 3 ���-,
 Xa�� Q+� ��msl�a�� 3l�� $�
� �)vL* `��� �, ��+;

 k�> �� 4= �); �, � % ���+�3� X
P 3 ���,+> X
P
��&#� % �';uI )j� &% � �!; .���,+> 3 $d
3 Q+� ��*

 �a��m�
P �> �)vL* ^�. `��� �> �6*= 3 �'��+�3� ��*

�!'�* ���+�3� 3 ~*= &% ���. .$+-J Q+� �� %� �-S% &�	 ��%
 &�	 ��%3 ��!��+\�, ���, 3 � % $�%� `�61H �+[ �
� ���, x�	

�; �.)	 .���, �S�� k*�, 4= `��� � � ��* $d
3 �>
$+-J Q+� �� ��!��+\�,� % �% .$�0' �@ 4�+> �'
)HP `��� �>

 ���LH �� 3 �����, ) �H)  �� �, �; $�
� �!;3� �> ������,
���, �4= Q%+�%Z@�; �, � � ��* � % ��!��+\�, ���= #
)H

�� $�*�1� c��L, &�	 ?* 3 �.)	 &�	 3 �-S% &�	 �� ?* �+; 

)`6;}.(�a+H �>3 �> a�+��e U-'�� Q%+�% �� #��+\�e ��� 3
�8+7 3)7�� F�5��M� /�� 3 �����e `e��� )j� �> �e � � 

)'1�>#�+\�e ���0!  �I�&%+* C+TD� �+a+� ��* $�0' �@
� %.

>��?./����= �
�'�XRD ���; 4�5� ���,+> U-'�� Q+� �!8 
4��:-��)4<83�.(

4-trace 

��+L� Q+� �-S% ������, �.)	 ������, )�% �" �� ������,

�a��m�+[ �
�s��!��+\�, &�H��=s��L*+> /H�%+,s�
+6�� 

�a��l�+[ �
�s��!��+\�, &�H��=s��L*+> /H�%+,s���+�3� 

�a�� N+-��
m3l

�+[ �
�s��!��+\�, &�H��=s��L*+> 
/H�%+,s���-, s

���+�3� 

�% $+-J �+[ �
� 
��!��+\�, s&�H��= s

��L*+> 
+,/H�%s�
+6�� 

$d
3 �+[ �
�s��!��+\�, &�H��=s��L*+> /H�%+,s�
+6�� 
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���, F�5��M� 4��:-�� ���; ���,+> �����, � �!;)4<83� (��

ab

- �6��*�%�+L� &% ��+L� 3� XRD �:a �~
 Xa�� ���,+> b:3� Xa�� ���,+> .

���;� <9�=�XRF 
� �)> �
�'� ��*XRF $��!*� `�71H )S�!. �S�� g�" )> 
C3�a ��l$��; $��3= ���% .��7��!E ��*����e% C3��a )>��!>

 �!'�* �-S% )T!. ���E �#*= 3 �^+���'�H �?���-�  �?�!��+�=
 �3�" �� �e�n%��� `�71�H %� ������e �
��L��; F�v�e)H-

�3�" �� 3 ��!*�ln%�+-vH c= %� )0
� )0
� )S�!. ���e% 3
�^+�
/�!� ���� �^)�e �^+����%)' % �^+
����%3 �^+��+e)
& �!���

 )S�!. 3 �/!0!� $�%� `�71H ���� �e�@ ���% .K�� % #��L* )�>
 �� �!�> k�8 ���e �e �+; �� ��
�> �-S% )T!. ���E #
% ��*

 ��+; $�*�1� K+�D� �+i �> �����e .�
�'� %� �.�% #
%XRD 
�� ��
�H <��e �&�� 3 �-��S Vi��� F�5��M� 3�!!e .��6��!E

 C3�al�� 4�1� ��> ����5� b���� Q%+�% ��-�  4%/�� �*� #
m} �H l�#�> ^+�!��+�= 3 �S�� Rn�H�l#��> #�*= 3 �S�� 
�/m�H}/l#��> ^+���'�H 3 �S�� p/p��H }/R���)��Y'� ��S�� 

� % .� % ^+��+e)
& 3 ^+
���%3 )S�!. ��%3%)	 �a+H `>�J �'7� .
�
���'�XRF �����e% 4%/���� O���D� &% ���e ��� % #��
% )0�����> 

�!��+�= 3 ?���-� +#�> �^+���'�H 3 ^��+L� ��a�� ��*m3l3
lsm#�
% �� #*= 4%/�� ��3 ���%�� �+a3 ��a+H `>�J f<'@% 

��+L� � % $�%� 4�1� �)�0L1E f<'@% �* .#�> )0
� f)i &%
 $+-J Q+� 3� ���e+> Q%+�% )0
� 3 $d
3 3 �% �3=���
 P�> �� �e �*

 ����e% 3 ��-��  4%/��� #��> ����
& �'v��� f<'�@% �?
�;
�!��+�=+3 ^���'�H 3 #*= ���e% 4%/�� /�� +�� $�
� ^�+; .

���;� � @A� 
����� �)> ��> ��a+H �>XRD 3XRF ,  X�5��M� ��> 4���/L*

 )j� �> �W&�� Vi��� �����,+> �����, �� g��o ���, �, � �

 4��:-�� ���;)4<83�(����, b�%+���@ &% �+[� �
� ���, ����*
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� /�� ��L*+> �+a3 )> C%� ��*%+; ,4%/��� ��3
 �� % )'L, �+[ �
� �> �v�� 4= .��> �+�a+� �+[� �
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�
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%��+; .%��� 4�1� �1*3d8 ��e #
 ��*�
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�!'�* ^+���'�H 3 #*=.
��� $��;��
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4%+!. )
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 4���:-�� ����; 4��5� ����,+> #*= 3 ��-�  k*�, 4�6�%
)4<83�"(�>%3 �/�
 ���5� �%+� F����DH/,)� �> N+>)� ��> �'�
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]p[4%)
% �G� �-� �,); ,#���& �1��� �� �!;lRn,nnn/m
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]R[�����* ����%�v."C3��� k
%/�	%Al2O3/SiO2���+L� �� 

���, ��> 4�,+> ���,+> �!���, C��� 3 ��3=)�	 ����;3� �)>
��� % x
%); �� 4= �!�:�� �&� "�4%)�H $�01�%� �m}�p.
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��+L� Q+� Al2O3SiO2TiO2Fe2O3
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�a�� N+-��m3lnn/Rm yR/lR pp/pnm/l
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