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3.:_p"��8+ �tS 
�M �_tpu �)�$;4�@���T � �! ��)�*+ # �
� 8 +�����6 �'
(3 M . . .f��

���#1�-�
�S9H
�+ 8 ��
�;�#� l��)�1.	 �y+( (
l&)XRF (����18� �@4��1� �y��\� �������6 �61; �0$:�:)����
�6($ �@34
.V(�#2$	�#LOI $;{�L 3V�� �!#�#����
$$V�*2 |S:�$;{�L ppm.( 

J-24 J-23 J-22 J-21 J-20 J-19 J-18 J-17 J-16 J-15 J-14 J-13 J-12 J-11 J-10 J-9 J-8 J-7 J-6 J-5 J-4 J-3 J-2 J-1  

��/���/��  ��/f�  ��/����/�x��/����/��  ��/���f/��  f/�x  �x/��xf/�f��/���f/�f  f�/�f  ��/f�  ��/f���/fx�� ��/�x��/���/x�  �f/xx��/f�  Wt%Al2O3

��/��fx/���/���f/�f�f/���f/���x/����/�fx�/��f/�x�/��f/�xf�/f���/��f�/�f��/����/��fx/���/����/���f/����/x�x/x��/��SiO2

x�/���x/�x�/��  �/��  �x/�f��/��x/f��/��f/��  ��/���f/���f/�x�/���/��  ��/�f  ��/�x  xx/��x�/���f/���x/���/����/���/�x�/fFe2O3

�/f�f/x��/f��/f�f/f��/f��/���/���/x��/��/fx�/f��/��f/ff��/���/���/�x�/���/f�f/���/���/�f�/�TiO2

n.d. ��/���/��x/���/��f/��f/���/���/���/���/���/���/��/��x/���/��x/���/���/��x/���/���/���/����/�P2O5

�f/�f�/���/��f/���/���/��f/���/���/��/���/���/�x�/���/���/���/���/���/���/���/���/���/��x/���/�K2O

��/���/���/���/��x/���/���/���/���/���/��/���/���/���/���/���/���/�x�/��x/���/���/��/��f/���/�CaO 

��/���/���/���/���/��/���/���/��/���/���x/���/���/��f/���/���/��/��f/��x/���/���/���/��Na2O

��/���/���/���/���/���/���/���/���/���/���/���/���/���/���/���/��f/���/��x/���/���/���/���/����/�V2O5

n.d. ��/���/��x/���/���/���/���/���/��x/���/����/���/��f/���/���/���/���/��f/���/���/�n.d. ��/����/�Cr2O3

��/���/���/��x/���/����/���/��x/��f/���/���/�n.d. ���/���/��x/��x/��f/���/��x/����/���/���f/���/��f�/�MnO

��/���/���/�f�/�x/�x�/�f/���/��x/�ff/�f�/�f�/�f�/���/���/���/���/���/�f�/��/���/���/��x/�f/�MgO

x�/���/��  ��/���/����/���/����/��  ��/��f/��  �x/���� ��/���x/���/��  ��/��  �x/��  x�/��f/��f�/���f/����/��f�/��  �/��  x�/��  L.O.I

��/��x/�����/�����/��x�/����/��f�/�����/����/�����/���/����/�����/����/�����/���ff/�����/����/���f/��x�/���f/���x/�x  f�/����/��  Total

��� ��� �x� ��� ��� ��� ��� ��� ��� ��� �f� ��� x�� ��� n.d. n.d. n.d. n.d. ������� n.d. n.d. ��� ��� ppmBa 

fx� �x� n.d. n.d. ��������n.d. ����n.d. ��� n.d. f�� ������� ��� n.d. n.d. n.d. ��������n.d. n.d. ��x���� La 

xx� ��� n.d. f�� ��f������f� ��x�n.d. f�� n.d. ��� �x����� n.d. n.d. n.d. n.d. �x����x�n.d. n.d. ������x� Ce 

x�� ������x� ������� �� ��� �x� ���� x�� ����n.d. n.d. ��f� ���� ���� �f��n.d. ��� ��� ����n.d. �� ��� Hf 

n.d. x/��  �/��x  �/��ff/���x/����/�x/�f  x/��  x/��  x/����� x/�����x �/���  f/�f�  �/���f/��  x/��  x/������ n.d. �/��/fx  Ni 

�n.d. n.d. n.d. �f ��� n.d. f� n.d. n.d. n.d. �x f�n.d. n.d. n.d. n.d. n.d. ��� n.d. n.d. n.d. n.d. n.d.  Cu

f/��  f/��x�/���  �/x���/����/f���/��  �/�f��/x�f  �/��fx/xx�x/����/xfxx/�f�  �/���  �/�f�  x/�����f f/����/x��f/f��x/���fx/f���/�f��Sr 

n.d. n.d. n.d. n.d. n.d. n.d. ��xn.d. �x n.d. n.d. f� n.d. n.d. n.d. n.d. n.d. f� �f ��x n.d. ��fZn 

�/f�  x/xf  x/��  �f �f f/��  �/ff  �f �� x/��  f/��  �/f�  �/��  �f �f �/ff  �/f�  �/f�  x/��  f/��  x/��  x� �/��  x/f�  Nb 

�� n.d. n.d. �� n.d. �f �� n.d. n.d. n.d. �x n.d. n.d. ��f �f� n.d. n.d. n.d. f� n.d. ��� n.d. n.d. n.d.  Ta

n.d :.|�M �$H!(3L�'H �"�/-)� 

� C(� �����
��B�� ;�-<�� 

�)�$;��18� 4#� �-	�; 4�@ ��1� 4�@�)�$; "3*@� ,�'� �#�
"�/-)�P�:$; (!�:$;�� #($; (!4�-'�� 0$:�: �- �61; 4�@

�)( .�	�; ��$	1.6 # � =#�� �+$; �43 |#S M �43 |##( 4�@
�:$; 3@(1+ !((!1;��18� �� �6 �)( �-'�� ,� ��1� 4�@

�)�$;3+ �
�)�*+ 3�.�	�; 43 |##( 4�@)E&+�d�((#
43 |#S M)E&+�>(,(#($	 !( �	�; �
$H "3+ "3@�'� 4�@

�)( �����T �
( �� .�	�; �
( 4(�(� �@"�/-)�P "�1; �& -�I�
� 
$/�� ; #"�/-)�P�:$; 4(! �-'��]f[] ?� �� N�; 4I$�( #

��)( �'�]��[.��1� 4�@3 |##( # �@3 |#S M�)�$; 4(�(� 
���T !( E^'-� d
$� 43*;�(1� �
$ M # �1R)�
� �� H�8@ 4�@

 �)()E&+��>(,�)1� �T �4�@
��6( ]
($+ n�� L( #
(� ] ?�]����[�� ,�'� �����6 �
( �'�� ,��! �� 3@� .

� =#�� �+$; �	�;)E&+��(,�'�"3*@�4$&.82 �
�)( "��;#� �1.QH # 43 |1.6 �@3;5 ��+��'	 4�@#$ �]�� �

�x[��$	1.6 �	�; # �)E&+�`(�9 -�4n
(3: � /*@5 
`�& . )1* �1�5 WI !( � H�8@�)( .��-	�; 3@(1+ $; "#j2

�)�$; $/��'� ��
($?V 4�@n
�8��
N "��� 4(4�� ��3y� 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

                             5 / 14

http://ijcm.ir/article-1-430-fa.html


�8 <� �,� ��y8+ ��* �( ,($
( �)�*+ ���6 # �)�*+�1.; �.9� f��

 D+($-M G�)( $; �6 �)( ���� !( �P$;]f[�$/�� ; "�/-)�P
�:$; 4($; (!�
( �-'���)(.

"!(3�( �; 4�(#5 � �61; `�y\< !( �6 �-
���5 �	�;4x�� 
�H�����:$;�� # 4�(#5 3@(1+ !( # �-	�
 E &'H ,#$& � 4(! 

�-'�� �)( �- �61; 4�@ ]�[��18� �� ���1� 4�@�)�$; "3
� 
�� �1+)E&+��.(; "3+ �$% # 41� ; `�y\< ��-P�) �

�� "3 ��� �.M �6 �/8@ ��#�� $/�� ; # �1+ "�/-)�P 4�(#5
 �)( � �61;]�[��18� �� �3+ "3@�'� �)�$; ��1� 4�@

)E&+�J.("3+ �$P 4�@3 |##( # �@3 |#S M)E&+��(�
`#�K-� E&+ # "!(3�( �; 4�@3 |##( # �@3 |#S M)E&+�d�((�

"3+ �$P �/*) `�y\<)E&+��(1�L #�
N # � 8@1; �-
�:$;�� 3@(1+ $/
� !( �7U��-� 43*;(!� �T1; ,�1; 4�@

 �)( �-)��T]������[��18� �� �T ���1� 4�@�)�$; 
3+ �
�)�*+3�.

�	�� ;�-<�� ����� 
�)32 ��\*� 4(�(� �- �T1; 4�@ $; # �)( �.P(� 43*;

���T # �-	�; `���'� 4�*Q� �; � 
�M �; N�; !( �)�*+
@3L(# # �. + � �61; ���) � �61; ��
N�; � * �1|�T 4�

�)( � ^KH E;�< �* |�M � * �1|�6.

�DE�� �
�
% D�� �?�� 
����Y 4(�(� �
N�; � * �1|�6 3L(#���H���-��) $-�

�)(.�)�$; G�)( $;���6 4�@ �#� �; �)�*+XRD �
( 
3L(# $-' ;!( $-8T �(3�� �; # � * �1|�6 # � &
� !( �!�H��5 

�)( �-	�
 E &'H � H�8@ # � �.6 .�
S9H �
�-� G�)( $;4
4�@3 �6( $�6(3L # E<(3L �(3�� ��
� 8 +Al2O3�SiO2#

Fe2O3!( { H$H �; ��/�� �H ��/f� 4($; 3V�� Al2O3�
��/�� �H �x/�� 4($; 3V�� SiO2#x�/f�H�f/�� 3V�� 

4($;Fe2O3�� $  hH 3*6 .P� �  yH 4($;"���4# �- �61; 
�; �%�!(1@ �1��) 4�@�(�18� !( { H$H (1�5 �
�H]��[�8.+ #

]��[3+ "��K-)( ."���P� �(1�5 �(�18� G�)($; # �-
$HN 4�@
 �- * �1|�6 � �61;)E^+fd�((��8.+ �(�18� G�)($; #

3+ �  yH 3L(# �
( 4($; d yY ,3+ �-
$HN �%�!(1@ �1�
)E&+f>.(1H 41/�( � * �1|�6 3L(# �� �6�P ���� $V�*2 7
!

 �)( ,��&
 ��) � �61; 3L(# # �|N�;]��[�� �6 �3�(1H
� * �1|�6 E &'H $/�� ; �9 -� �� 3L(# �
( 4�@4�� . ) 

��) � �61; 3L(# "��;#� ,3+]��[3+�; .�� 3L(# �
(
 { 6$H �$-86 ����Y 4(�(� ��* |�M � * �1|�6 3L(# �; ��
���

 8 +���6 # �
� �P(1*&
 �)�*+ � �(3�($6 ���6 3<�	 # $H
�)(.

92�F�	�; �
$-8�� !( �M1&)#$& � $
#��H ���6 # �@ ��1� 4�@�)�$;0$:�: � �61; �����6 �� .d�( (�; 4#$6 `�y\< # 43 |##( �	�;
"!(3�( > �`#�K-� 4�@ (�43 |#S M �	�;�(�� =#�� �+$; �	�;`(	�;" ���$	1.6 �(��-
���5 �	�;�(�$P 4�@3 |##( # �.M 4#$6 `�y\<
"3+ .�; 4���-P( O|j2!( 3*H��Q2 �-	� ��6 :Dsp = ��1R)�
�Hem = # � H�8@rf =�/*) `�y\<.$
#��H �d�( ����1Q2 �1� �� 4��2 4#$
#��H 
�>`�1Q2 �1� �� # �4"3+ �-	$% "3 Q\< 3�( .

G%�HI

;JK

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

                             6 / 14

http://ijcm.ir/article-1-430-fa.html


3.:_p"��8+ �tS 
�M �_tpu �)�$;4�@���T � �! ��)�*+ # �
� 8 +�����6 �'
(3 M . . .f��

92�L�( d(�) �(�18� (1�5 �
�H]�x[)SiO2-Fe2O3-Al2O3(> # "���P� �1� �  yH 4($; (�) �(�18� �8.+ �
�H]��[)SiO2-Fe2O3-
Al2O3(��18� �%�!(1@ �1� �  yH 4($; ��1� 4�@�)�$;.

�<� �
�� � �?�� 
����Y �; ��) � �T1; 3L(#��H���.V( �$-� 3L(# �
$H

)( 0$:�: � �T1; �����6 S � �-y*V � �61; ,5 �; �T �
�� �-K% �1+ .� �61; �; 4$@�� F�� G�)( $; �3L(# �
( 4�@

�� d.-�� F�� ]��[�4$-�6�P �"� ) �3 K) �S�$< E Q< !( �
"1�< # SQ)�� "3
� 4( 1+�3.
#�%c ���T 4�@ # �)�*+

� �! ,�'� �
� 8 +"3*@�4,�)1� 4�@��6( ]
($+ n
#
&'H �U �
� L(�)( 3L(# �
( E .��6( ]
($+(� n
 �6�;
� �61; �1�L �� ��'� F�� S�$< 4�@ �� �1+ �; ,(1H


��6(,#$; n4(!���6 �@5 4�@ # �@3 �6( E &'H # �(�
��6( ] ?� �� �T �(� �Q�� �
1��X �@5 4�@3 �6#�3 @�'
 

� +�L4�)( "3+ E &'H "��< ]�f[.���6 �
( E &'H �@
] ?� D
 3*�!� ���6( �'
 �; pH !( $HN�; �#Eh !( $-' ; 

�/��)( ]��[.��6( ]
($+ ���'
���6 $; "#j2 ��
1��X 4�@
���6 ��@5 S � � *
$&��6 # !�H��5 �� 8@1; ��1R)�
� 4�@

( "3+ E &'H3�.]
($+ $/��'� �� H�8@ # � 8@1; �* '*8@
�6(n
�� �61; �� d yY 43 )( #�)( S�$< 4�@]�[.
($+� �61; �1�L �; ��
� L( ]
 !( �*= 4$-�6�P # SQ) 4�@

�� ��'� �
!1��+ �1+ .G�)( $;�)�$;4�@���T ��)�*+
���T 3+ �
�)�*+ "���P� �
( �� � H#$ M # �
$ M 4�@ .�@5

���T �
( E ^'H 4($; !� � ��1� # �@3 �T( !( �@
 �
� L( ]
($+ �� �T �)( "3+ � ��H �@5 4�@3 �T#�3 @

$?H���T `�1V �; # �-	�
 "��;#� �"3+ �-'�� 43 K�1) 4�@
�)( .���6 E &'H 4($; !� � ��1� �$%1% �� (� 43 K�1) 4�@ -

� L( �; ,(1H4`�K�1) �
�
$-T�; �
�
�� >5 4�@]�[�Q�� 

�(� .] ?� �� �T ��
!1��+ ���T �1�L �; ��'	 O6 4�@pH

�#3L��H�#Eh !( n ; �/���� E &'H �1+]��[# �
���T �� �
� L( ]
($+ ].�H $/�� ; � H#$ M # �
$ M 4�@

-+k% !( �'�;�4�)( �����T �
( .
01 * �1�5 �.V( ���6 �1R)�
� � �61; �����6 �� �(�

�)( ��) � �T1; 3L(# �� {��= ���T # 0$:�: ."3 �2 �;4
,��*6 # �18H]��[���6 E &'H �; ,3+ �- �61; 3*
($	 �

Q % # � 8@1; �; �
(�S;5 # �%�$'	 !( lM # "3+ �#$+ � �
��1%$%� �U 0�9�($) 4�@�;�:�� 4n*H # � |�M � �! 4�@ -

�� E
3QH �1R)�
� �; 4�1.; ��-P�) $  hH �; �-P�) �1+ .�;
���6 032 �; �:1H �
��$% ��1%$%� O|j2 �1Q� # 0#3�$6 4!�)

F*) # �- �61; F*���T �� ��6 $ /�#�� 4�@ S � # 0$:�: ���
E�%�� $�� �; ���\*� 3
3+ �%��1P �- �61; 3*
($	 3)�

 $; E8-'� ��1�5 WI D
 E &'H �; �����6 �
( �� ,3+
{ 6$H4�@ Al, Ti, Si, Fe (� � �Q % ���6 # "3+ �#$+ 

�)( "��#5 3
3M .n*H !( �+�� 4�@��'	 $X( $; ���6 �
( 4�@
� �! �& -�I�
� 4�@3*
($	 # �-P�)]�[�1.; ,��� � 8@1; �; 

�1R)�
� ���6 �; "��;#� �1.QH $X( $; 0�9�($) # �-	�
 $  hH
�)( "3+ E
3QH .��6 �1�L�1;� 8@��6 �
�-��� �)�*+��;

�#�XRDn*H �$&.82 #�@4� �!-P�)��1�L �; �6 
E�%�@4� ��'� ��\*� �� �3y-� ��(3P� 3@(1+ !( ��1+
�
(�)( "3
3M .

5���6 !( $/
� �&
 �!�H�� ��) � �61; 3L(# �� O�� 4�@
�)( .# 43 )( ]
($+ �� ZN18y� ���T �
(Eh ��.= # �
� L( 

�)( �?\) 4�@��� �� �(3
�M �
� ��6 !�	 ��
� .< $V�*2 � |�M

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

                             7 / 14

http://ijcm.ir/article-1-430-fa.html


�8 <� �,� ��y8+ ��* �( ,($
( �)�*+ ���6 # �)�*+�1.; �.9� f��

]�[�� E
3QH E H#� �; ��'	 # ��� n
(S	( �; �T �1+]�[.
�)�$; ���T 4�@ �
( �� �)�*+n@#cM�L,�'� (� E H#� �1

�8� �3@���#])1H ,5 �1�L ,($/'@#cM �.Q< ]�f ����
��[�)( "3+ "�(� ,�'� .3@(1+ �1:# 032 �; �:1H �;

��\*� �� ��1%$%�4��1� �)�$;�� $�� �; �$; E H#� 3)�
� �! 4�@#$ � �$^.82 $X( !( �& -�I�
� 4�@3*
($	 # �-P�)

�)( "3+ E &'H !�H��5 .
(# �(3�� �
$-' ; 4(�(� ��) � �61; 3LAl2O3

)��/f� �H �f/xx3V�� (�)( .�(3��SiO2!( C	( �
( �� 
x�/��H��/�� �(3�� # 3V�� Fe2O3!(��/��H��/�� 3V�� 

�� $  hH 3*6 .�*�-)( �; �(1�5 �(�18� G�)( $;4� �61; 4�@
 �� �6 F�� S�$<"$-�%4"���P� 4�@5 � �61; �($< �(�

��18� �3��(� �@$/
� 4��"$-�%4"���P� 4�($< �- �61; 
�� 3�$ %)E&+fd�(.(��18� � ; 4�@�-�;(# "���P� �; 4

��18� ��- �61; �(3�� �
$-' ; 4(�(� 3 K) � �61; 4�@ 
Al2O3�)( .�� $�� �; �
( �%3+3 K) # 1'-�+ 3)�

� �61; �9 -� �@4�@5 >5 ])1H F*���6 �
(�! 4�@

! �)( �* �!$]�[.S: �; ��8.+ �(�18� G�)( $;

� �61; ��)( ])1-� ,3+ �-
$HN �$y� �6 F�� "� ) 4�@
��18� �@$/
� 4��"$-�%4�($< 41< ,3+ �-
$HN �%�!(1@ 

�� �$ %)E&+f>.($/�� ; �1Y1� �
(�$-�% 3*
($	 
# 43 )( ]
($+ �� # �%�!(1@ �	$' M $X( �� ,3+ �- �61;

�'&@!�)( {)�*� .

�6
� �
�� � �?�� 
F�� �; �6 �. + � �61; 3L(# "1�< �S�$< 4�@ "� ) # 4(

 ����Y 4(�(� ��(� $@��H��H��)( $-� .�)�$; G�)( $;-
��6 4�@�)�*+��#� �; XRD �
(3L(# $-' ; # � H�8@ !( 

E &'H � �(3�($6 # !�H��5 ��1R)�
� !( $-86 �(3�� �; # � &
�
�)( �-	�
 .4N�; �(3�� �.2 �; 3L(# �
(SiO2)�f/�� �H 

�f/��3V�� (#Fe2O3)�x/�f �H ��/��3V�� (� |�M #
�(3�� ,�1;Al2O3)f�/�f �H �x/��3V�� ($ = � �61; �;

�)( �#$y� S � �-y*V .4(�(� 3L(# �
( (1�5 �(�18� G�)( $;
"���P�4�)( �-
$HN �1� )E&+fd�(.(��8.+ �(�18�

 3L(# �
( 4($; (� ])1-� �H d yY ,3+ �-
$HN �1� �%�!(1@
�� ,�'� ]
($+ ].�H # {)�*� �'&@! 032 $/�� ; �6 3@�

 �)( �
� .<)E&+f>.(�*= �; ]
($+ �
( $V�*2 �%3+
�C	( �
( �� �$?-� ��(� ��(1�8@.7
!1H 41/�( �-P(1*&


 3L(# �
( �� �6�P ���� $V�*2�* |�M � * �1|�6 3L(# #]��[�
�� (� �; ,(1H"�/-)�P,5 ,��&
 �(� �Q�� �@.

��
D�� �
�
% D�� �?�� 
����Y �; ��* 
�M � * �1|�6 3L(#���H����-��) �$-�

� �1�#� �; ��'� !$� 4(�(� �)( �& �( 4�@ .�
�-� G�)( $;
�
S9H44�@3 �6( $�6(3L # E<(3L �(3�� ��
� 8 + 

Al2O3�SiO2#Fe2O3�; !( { H$Hxf/�f �H ��/�� 3V�� 
4($;Al2O3��f/�x �H f�/f� 4($; 3V�� SiO2#x�/��H
�f/�4($; 3V�� Fe2O3�� $  hH 3*6 .!( �&
�%c
#4�@ 

� �! 3L(# �
( �
� 8 +��*= ���� $V�*2 �; �Q�� ,5 �%3+
�� �6 �)( �6�P ,5 ,(1H *;$6 $-�; F*) �$&.82 �; (� �H�

]���[�; � �! 3) D
 ,(1*2 �(� �Q�� �
� 8 + .�3L(# �
(
$-' ;�)( "3+ E &'H � * �1|�6 # � .
( �� &
� !( .

�01
��; �01 ��($-)( $V�*2 4($; �Q)�*� ,�;S � �6 � �(3�($6
 �)( �6�P ���� $V�*2 # �@5]��[3L(# �
( �� ��
�)�*+

3+ .� �61; �P�+ ���6 �
( )( �-)��6 4�@ �]�[!( #
� �61; �� �3�( �� �; ��(#($	 �)( �(��1P$; ��-
$HN 4�@

]��[.� �61; �� � * �1|�6 E &'H �* '��: �; �-)��6 4�@
���6 �& -�I�
� O * �1�5 4�@ �(��;�
(�S;5 �
 # l . ) 

���6 �)( "3+ "�(� �Q�� �(3;5 O * �1�5 4�@]�[.�
(�S;5
���6 &8� �(3;5 O * �1�5 4�@�9 -� �� �)( �4� ��y	 n@�6 
>5)aw(�
 # >5 �;�X � ��y	 �� ��� n
(S	( ��;�X 4��� ��

 >5 � ��y	 ,��S8@ n@�6)aw(�1+ 0�9�( ��� n
(S	( #]�f[.
���6 ��(#($	 ��1R)�
� 3*��� "3+ (�S;5 �8 � �
 # (�S;5 4�@

��\*� �� � * �1|�6 # � H�8@4��1� �)�$; �; ��
��� �� 
��6�$/��'� �� H1% # � �1.
�18-�1� �� �Q % 3*��� �(3;5 4�@

 �* 
�M �- * �1|�6 3L(# E &'H �� �
(�S;5 4�@3*
($	 n��
�)(.

"���P� (1�5 �(�18� G�)($; � �61; ��- �61; �
$	 4�@
 3+ �  yH 3L(# �
( 4($; �- �61; � * �1|�6 # �- * �1|�6

)E&+fd�(.(!(1@ ��8.+ �(�18� # ,3+ �- * �1|�6 �1� �%�
�� ,�'� 3L(# �
( 4($; (� d yY ,3+ �-
$HN 3@�)E&+f

>.(

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

                             8 / 14

http://ijcm.ir/article-1-430-fa.html


3.:_p"��8+ �tS 
�M �_tpu �)�$;4�@���T � �! ��)�*+ # �
� 8 +�����6 �'
(3 M . . .f��

�
�� ;�-<�� ���
�
� 
� �61; �� $V�*2 7
!1H �; �/-�; �-)��T 4�@ E�(12

4�3y-� �
� 8 + �(1P ����� F*) �
� 8 + { 6$H E Q< !(
,5 �
� ��6 E&+ # $V�*2 # �&
S 	 ]
($+ ����� F*) �� �@ 

�M( # D -�I�
� 4�@3*
($	 # E ^'H ] ?� �
� 8 + D -�I
 ��(�]��[.$V�*2 �,3+ �- �61; 3*
($	 �U �� �B$%

 # �$?-��T�)�;��H { H$H�*= # �%3+�� �%3+ �3*;�

��#���T �� �$?-� $V�*2 �1:# `�1V �� �; �
�@

Wj?�( $V�*2 �
( �(3�� �)( �&8� �OT �� �; 4$
kM
�*= 
 �%3+ 3;�]�[.

�
S9H �
�-� G�)($;4�(3�� `($  hH 3�#� ��
� 8 + 
TiO2��1� �$8 � ���B �� �)�$;�)( ,��&
 .�
$-' ;

 3 �6( �
( �(3��)��/�(%�-�;(# �)( ��) � �61; 3L(# �; 
�� ��'� !�H��5 ���6 �1�L �; �T �1+ .�(�18� G�)( $; 4�@

 �/-�Q8@ �
$-' ; ��
�H#�)��/�R =(�; 3 �6( �
( � ;
Al2O3�� "3@�'� �1+ .�(3�� `($  hHK2O#CaO �� 

�$8 � ���8H ��1� 4�@�)�$;�; # "�1; �;�'� 3�#� 4(�(� -
��H �
$-86 # �
$-' ; 4(�(� { H$H � �61; 3L(# �� �%3+

�)( �* 
�M � * �1|�6 3L(# # ��) .�.2 �; $V�*2 �
(
�$?H'H �
��(1H 032 # N�; 4$
kM���6 E & �(3
�M �
1��X 4�@

]�[�$8 � �
N�; n�; !( ��; # "3+ �-�+ �- �T1; 4�@
�8) `$:��� � 
�M $T"��
( �K*� �/-�Q8@ �; �T 3�(

 �; $V�*2Al2O3��(� ��(1�8@ .
�(3�� `($  hH �)�$;P2O5�(3�� �Q�� n
(S	( $/��'� �

�*= # � 
�M �; N�; !( 3 �6( �
( �� ,5 �%3+3L(# 4�@
 ���6 E &'H �; �6 �)( �* 
�M � * �1|�6 # �. + � �61;

 � �(3�($6(PO3OH)(OH6)))(CaAl3(PO4�� ��'� �1+.
�
(��6 �U��)�$; ��6 4�@�)�*+��#� �; XRD 

3+ �
�)�*+.$V�*2 `($  hH �)�$; La #Ce 3�#� $/��'� S � 
�)( � 
�M �; N�; !( $V�*2 �
( �'
(S	( .*2 �
( ]
($+ �� �$V�

 n
(S	( �; # "3+ �-�+ 43 )(pH�� ST$8H 3*;�
 .n
(S	( �;
pH$�*2 �La���6 # � H�8@ ])1H �?\) >k: �)� 4�@
�� �1+]�x[$�*2 #Ce ���B �; �- 	$� �) ���L !( 

�� ST$8H # �-	�
 $  hH �- 	$� 3;�
]�� ��x���[.�)�$;
 �; $V�*2 �
( ,� � �/-�Q8@P2O5�� ; �Q�� �/-�Q8@ $/

,5 ,� � ��(� ��(1�8@ � �(3�($6 ���6 E &'H �; �6 �)( �@ .
�;�
(F*) �{ H$H 3) �
 ,(1*2 �; �^ �( 3�!�) �- �1�#� 4�@

� �! E82 �
� 8 +$Tn
(S	( �; # "�pH�
( ST$8H z2�; 
�)( "3+ �* 
�M � * �1|�T C	( �� $V�*2 .

�(3��Cr2O5) � �61; 3L(# �� �*= �� # �-	�
 �%3+
 �;Fe2O3�� �T �)( �Q�� �/-�Q8@ 4(�(� �; (� ,5 ,(1H

�@�Q+���6 �� �@5 # 0#$T ��-	� � H1% # � H�8@ 4�@
 �(� �Q��]��[.�*= �
( �� (� �%3+ �E^ � $V�*2 4($; ,(1H

 !( �T �$T "3@�'� S � O ��% # O �1T$
!�%c
#4�@ 
� �61; �)( �-)��6 4�@]����[,5 �; E �� � 8@ �; #�@

�� �-K% E 	1- �61; $V�*2 �1+]��[.O ;1 � # O
���(# $V�*2
 01 * �1�5 3 �6( �; �Q�� �/-�Q8@ 4(�(�-�@�; # 3* E ��

���T �� O ��- H �*
S/
�: ,�- H 4�@ �(�]�x[3L(# �� �
�*= ��) � �61; �� ,�'� �%3+ 3*@�.

�(3�� `($  hH �)�$;Fe2O3$8 � �� ���1� 4�@�)�$; �
�$8 � �� S:f,�'� �"3*@�43L(# �� ,5 �(3�� �
$-' ; 4�@

�)( �. + � �T1; # ��) � �T1; .�
�-� G�)( $;
���6 �(3�� n
(S	( ��)�*+Fe2O3���6 �1�L �; �� H�8@ 4�@

�� ��'� � H#$ M # � H1% �� 8�/� �1+ .�$8 �f�� �
�$8 � �; ��
��� ��1� 4�@ �)�$;$/
� !( E��T �1U �; �

� �T1; � �T1; 3<�	 # �-	�
 E ^'H F�� 3 K) 4�@ 4�@
�)( S�$< .� �61; �6 �9�5 !( �Q�� �� 3 K) 4�@ 4N�; 4�@

�� E &'H F*) �; >5 1+�3]�[�� � �61; �1� �
( ��(#($	 �
�)32 !( �P$; �$8 � �� �.8: !( # �- �61; 4�@f$/��'� �
{)�*� �'&@!�. )# �;4>5�* �!$
! # #�#$	 41: 4�@

�)( .�(3�� �
$-86Fe2O3�* 
�M � * �1|�6 3L(# �� �
3+ "3@�'� .�Q)�?�86 �8 � �(3�� 4���6 ��@4�@5 # �(�

��6��@4)��,(��&8@ # S��: �#� �; ]f�[� �61; �� �@4
��
��� # 0$:�: S�$< # 3 K)$/
3&
 �; ,5 4n
(3: $/��'� �

���6 �)� 4�@�@5 #� �61; �� �(� 3 K) 4�@�)()E&+�(
� �61; �� �6 �)( "3+ ��(S% S � 4$:�=5 �����6 4�@

]��[.� �61; �� n
(3: �
(  K) 4�@3��Wj?�( �; 3�(1H
���6 �'�� # �
� L( ]
($+ �� �@5 0�1H E��&H �U �)� 4�@

 �1+ ��9
( �����6]�[.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

                             9 / 14

http://ijcm.ir/article-1-430-fa.html


�8 <� �,� ��y8+ ��* �( ,($
( �)�*+ ���6 # �)�*+�1.; �.9� f��

92�M��
���4� `($  hH �86 �8 � $
��� ���6 �@5 4�@�� �(� ���6 $;($; �)� 4�@��� �61; F�� S�$< 4�@)d�((#� �61; F�� 3 K) 4�@
)>.(

���/�� 
,(#($	 �1R)�
���\*� �� �- �61; ���6 �
$H4��1� �)�$; 

�� (� ,5 E &'H �6 �)(n*H # S�I�
� 4�@3*
($	 �; ,(1H 4�@
� �!�(� �Q�� �-P�) .
($	� �61; 4�@3* �; ZN18y� �
(!

�� !�=5 � �Q % E &'H �1+]�[n@�6 �; �6pH�(3
�M�� 
"3+]f�[�; ��1%$%� # S�I�
� 4�@3*
($	 �U #�; { H$H
���6 �� E
3QH 0#3�#$6 # �1R)�
� �� 8@1; 4�@ �1+]����[.

�; �
�-� G�)($; �
( �� "3�5 �)�n@#cM���6 ��1:1� 4�@
; �����6 �� D -�I�
� ��%�!(1@ �.L$� �) �U 0$:�: � �61

�M( #�)( "3+ E &'H D -�I)E&+x.(3@(1+ G�)($;
� �! ���6 # �)�*+ �; ��)�*+ �� $�� � �#( �� �Q % 3)�

 �U �6 �)( 0$:�: �����6 �� "3+ E &'H �- �61; ���6
���6 �; "($8@ �%�!(1@ 4�@3*
($	 �SH�(16 �!�H��5 ��)� 4�@

*
$&��6�; �@5 4�@3 �6#�3 @ # �@3 �6( # �  "3�5 �1:#
 �)()E&+x.(032 # ��1%$%� 3@(1+ �1:# 032 �; �:1H �;

E &'H �0#3�#$6 �1�L # � 8@1; �� (� �1R)�
� ,(1H$-' ; �; 
n*H # S�I�
� 4�@3*
($	 �(� �Q�� 4��-P�) 4�@ .��
$ M

���6 !( �
!1��+ # � H#$ M 4$/
� 4�@ 3*-�@ �U �6
	4S�I�
� 4�@3*
($]�[E &'H 0$:�: � �61; �����6 �� 

"3+(3�.�M( �.L$� �� "3+ n&@! CU�*� �� D -�I�. )# �;-
4>5# �-�+ ��) � �61; 3L(# !( �@5 ��* �!$
! 4�@

� �61; �)( "3+ �-+(k% 4�: �; 3 K) 4�@ .�3*
($	 �
( �U
 �; $K�	 # �6�P ���� $V�*2�8) `$:��� � |�M $T"�z2�; #

�� �* |�M � * �1|�6 3L(# �� � �(3�($6 E &'H�1+.
� �! 7
!1H �)�$; �$�8 � �� $�V�*2 �
� 8 + ��1�� 4��@

�)�$; ,�'� "3*@�47
!1H O|�< # O
����(# �0#$6 $V�*2 O�*��� 
� 
�M �; N�; !( $K�	 # �6�P ���� $V�*2 �(3�� n
(S	( # O ;1 �

���61; �� $��V�*2 7��
!1H ���; ���6 ����)(� �1��� �-��)��6 4���@
��($-
3� ��(� ��(1�8@ 4(]f�[.
"�(� �; 4�@ �
( �� "3�5 �)�n@#cM�� ,�'� �; �6 3@�

� �61; ��
! W�8-L( ��(!�; !( 0$:�: 4�@ G�
$H �
� .< 4�@
 ���<1	�'
��)( �-	$% .�
�H#� �(�18� G�)( $;Cr �; �Q�� 

Ni)E&+�("�(� 61; �
� 8 + �
S9H 4�@� � # �. + 4�@
� �61; �� ��) 4�@"$-�%4� �61; �; # �-)��6 4�@

�� �($< �-�(!�; ���� F*) $ %��
�-� �; �6 3,($/'@#cM �.Q< 
]�f ���[��(� ��(1�8@ ."�(� G�)( $; � �! 4�@ ��)�*+

���6 � �! # �)�*+ �
( 4($; $
! �'
(3 M W3� �
� 8 +
�� ���*' M �����6�1+:

$��.L4�(,��! �� � ' M �
$8 ) �
(S@16 �(3P� �;
"��< ]
($+ ,3+ O@($	 # ���<1	 G�
$H ,��! �
( �� 4(

� �1�#� �-	$% �($< ,3+ �-)��6 ~$y� �� �& �( 3�!�) 4�@
�)( .�� ' M �
$8 ) !( lM �''6 4�@�(3
#� ��	$U !(

"!(3% E &'H z2�; 4#� ,5 4$ % �($< # �
� .< �-�(!�; 4�@
 �)( "3+ �& �( 3�!�)]�f[.��(!�; �
( ���� F*) ,(1*2 �; �@

�-'�� �($< ,3+ �- �61; 4�@3*
($	 ~$y� �� ��- �61; 4�@
�*= # �l . ) # �
� .< $V�*2 41'-�+ �; # �-	$% �%3+

 3*��� �$?-��� $V�*2Al �Fe �Ti #REE���P 4�@
 �)( "3+ E &'H �- �61;)E&+ �d�(.(

�.L$�4�(��P # �.L�) ] ?� D
 �� �- �61; 4�@
,�)1� $X( $;4�@$KL �; >5 �\) "4�@ �& �( 3�!�) �-)��6 

�)( �-	�
 W��-�()E&+�>.(`�y\< ��-
���5 �	�; �1:#
 4�@3 |##( # �@3 |#S M ��.M ��/*) `�y\< �4�(#5 � �61;

;�: 3@(1+ !( "3+ �$P�,5 �'�� # �- �61; �(1� �
�: � �@ �
$KL"4�@�)( �-)��6 .�	�; �1:# ��	$U !( �43 |##( 4�@

�	�; !( � =#�� �$; # ��$	1.6 �43 |#S M "3**6 3 |�H 4�@4

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

                            10 / 14

http://ijcm.ir/article-1-430-fa.html


3.:_p"��8+ �tS 
�M �_tpu �)�$;4�@���T � �! ��)�*+ # �
� 8 +�����6 �'
(3 M . . .f��

� �61; 4�:$; �'�� ��1� 4�@�)�$;�)( .# �|� L( ]
($+
�; �.L�) ] ?� �
( �� 43 �T( ,�)1� W�L �� �-)1 M �1U

#( # �@3 |#S M �1:# ��
!1��+ �; �6 "�1; 43*;�(1� �; 4�@3 |#
���T !( E^'-� # d
$� �
$ M # �1R)�
� �� H�8@ 4�@ 

�� ��'� �1+ .

�.L$�4�(>1)� ��
�� 4#$' M �;4�@ 3�!�) 4�(#5 
F*) # D'8+ �N # 4�b �� 3�!�) �H�*;$6 4�@ 4#�

�)32 "3+ �-'�� �- �61; 4�@(3�)E&+��.(�
( ,�
�M ��
 4�@�(3
#� ��.L$�� �! # 3 �(�N �� �M �
$ 8 ) �-P�)

� B z2�; �R�5�)( "3+ `��QU n.�% # �%��1P .

92�NE&+ 4($; 4���*' M EL($����6 4$ %0$:�: � �61; �����6 �� �1:1� 4�@.

92�O��.= $
���� `($  hH �(�18�Ni $;($; ��Cr�-'�� �(1�( 4($; ; 4�@ F*) �; �Q�� �- �61"�/-)�P !( G�Q-<( `#�K-� 4�@]f�[."�(�-
4�@�-�;(#��18� �; ��1� 4�@�)�$; )$M1H 4!1�(�$-' ; �� "$-�%4� �61; F*) �; �-)��6 4�@"�/-)�P�)( �-	$% �($< �-�(!�; .

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

                            11 / 14

http://ijcm.ir/article-1-430-fa.html


�8 <� �,� ��y8+ ��* �( ,($
( �)�*+ ���6 # �)�*+�1.; �.9� f�f

 

92�P: � �61; �����6 E &'H 4($; 4���*' M W3�0$:� .��j2�; 4���-P( 4�@!( 3*H��Q2 �-	� ��6 :B=��
� .< 4�@ ��(!�;Re=F*)
� �1�#� # ,��� ������ D@5��& �( 3�!�) 4�@Js=�)�� # E +F*) �D'8+ 3�!�) 4�@Jd=D@5 F*) # ,��� �4�b �� 3�!�) ����� 4�@Jl=

F*)D@5�N 3�!�) 4�@.

Q���� 
[1] Bardossy G., "Karst Bauxites–Bauxite deposits 
on carbonate rocks", Developments in Economic 
Geology, Elsevier, Amsterdam, 14 (1982) 441 p. 
[2] Özlo N., "Trace-element content Karst 
Bauxites and their parent rock in the 
Mediterranean belt", Mineralum deposita 18 
(1983) 469-476. 
[3] Bogatyrev B.A., Zhukov V.V., Tsekhovsky 
Yu.G., "Formation conditions and regularities of 
the distribution of large and superlarge bauxite 
deposits", Lithology and Mineral Resources 44 
(2009) 135-151. 

[4] Petrascheck W.E., "The genesis of 
allochthonous karst-type bauxite deposits of 
southern Europe", Mineralum deposita journal 24 
(1989) 77-81. 
[5] Öztrük H., Hein J.R., Hanilci N., "Genesis of 
the Dogankuzu and Mortaz bauxite deposits, 
Turides, Turkey, Separation Al, Fe and Mn 
implication for passive margin metallogeny", 
Economic Geology 97 (2002) 1063-1077. 

]x[� �*
3;�2 .� 4$%j6 �.(.�"���6 "�/-)�P # �)�*+
�-'�� ,�-)�$6 ,�-)( �S�) W�8+ �� � �$M �- �61; 4�@"�

G%�

H

I

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

                            12 / 14

http://ijcm.ir/article-1-430-fa.html


3.:_p"��8+ �tS 
�M �_tpu �)�$;4�@���T � �! ��)�*+ # �
� 8 +�����6 �'
(3 M . . .f��

���6 # �)�*+�1.; �.9� "��8+ �,($
( �)�*+f)���� (�
�������.

[7] Karadag M.M., Kupeli S., Aryk F., Ayhan A., 
Zedaf V., Doyen A., "Rare earth element (REE) 
geochemistry and genetic implications of the 
Mortas Bauxite deposit (Seydisehir/Konya –
Southern Turkey)", Chemie der Erde 69 (2009) 
143-159. 
[8] Mordberg L.E., "Geochemistry of trace element 
in Paleozoic bauxite profiles in northern Russia", 
Geochemical Exploration journal 57 (1996) 187-
199.
[9] Maclean W.H., Bonavia F.F., Sanna G., 
"Argillite debris converted to bauxite during karst 
weathering: evidence from immobile element 
geochemistry at the Olmedo Deposit, Sardinia", 
Mineralum deposita journal 32 (1997) 607-616.  
[10] Temur S., Kansun G., "Geology and 
petrography of the Mastadagi diasporic bauxites, 
Alanya, Antalya, Turkey", Journal of Asian Earth 
Sciences 27(2006) 512-522. 

]��[� �1&)($6 .; �� �$.����x �"� �! ���Q� �8 +"�
� $� ])1H "3+ �8:$H.G 4$;3� �.!($ + "�/'�(� `(��'-�( ��

)����(�����.
]��[`(S.	 # ,��y� `�(!# �	�'-6( ��(S% .S �9H �$U �

�* �1�5 3 �1H ���P��6 �(3L( # ,3y� .�"3'� $'-*�)���x (
f��.

]��[,($
( 4�* �1�5 �6$+ .�"78-9� �	$y� 4�* �1�5
0$:�:""��8+ �,3y� �)3*�� 0��� �.9� ��)����(��x�

�x.
]�f[� "�(!$Ky: .�"���6 �)�$; 0$:�: � �61; �)�*+"�

� �! 3+�( �)�*+��6 ���)� !($ + 01.2 "3&'�(� �)�*+
)���� (��x�.
]��[0 4$V�� .�"�; 0$:�: � �61; �����6 �8 +1|I �)�$;

� .;�< $; �+$/� �#3?� # �@�
�-y*V �$;��6 �� �@"����)� 
"�/'�(� 01.2 "3&'�(� 4���-<( �)�*+ � �! 3+�( �)�*+��6

 3�'� �)�$	)���� (��x�.
]�x[� �|N1� .� ��\2 ,� K
$+ �.�"�%c
# � �! 4�@ # �)�*+

 0$:�: � �61; �	�'-6()���8+ ,�)($P 4$-P�; >1*: �
��S; ,�)($P 4$-P�; W�8+"(� �! 01.2 ���*.�	 "��8+ ����

)���f (�����x.
]��[� �. 2�8)( .�*X( �( 4$'2.O L� �� >�*;�1M.E�	 �* �( �
�.�">� 86 �6�P $V�*2 �8 +1|I(REE) � �61; �����6 �� 

0$:�:),($
( 4�#�P W�8+"(�"��8+ �� �! 01.2 ���*.�	 x�
)���� (�����.

[18] Esmaeily D., Rahimpour-Bonab H., Esna-
ashari A., Kananian A., "Petrography and 
Geochemistry of the Jajarm Karst Bauxite Ore 
Deposit, NE Iran: Implications for Source Rock 
Material and Ore Genesis", Turkish Journal of 
Earth Sciences 19 (2010) 267-284. 

]��[� �H�Q��<5.�"� �!,($
( �)�*+"�! ,��!�)� � # �)�*+
�1'6 ��3y� �	�'-6()���� (��x�.

]��[( ��'	( .0 �. �) �., ��(# �.�"� �! �'�� "16 �)�*+
 G� �� �; �1P�16�:������"� �! ,��!�) `(��'-�( ��)�*+

�1'6 ��3y� `�	�'-6( #.
]��[>$L��'	(�.�"� �! �)�*+�RT�(�"�>�-T �
#3H �$U

� �!,($
( �)�*+ ."��8+��.,($�H.)����.(
]��[>1P ��P � )3*�� �"��(S%� �! �^ �1-^H # �)�*+

0$:�: � �T1; �����T"�"3'� $'-*� �)���� (�x�.
]��[� "�(! n
#�� .�"� �!,($
( �)�*+"!#$�( n�(� $'� �
)���� (����.

[24] Berberian M., King G.C.P., "Towards a 
palogeography and tectonic evolution of Iran", 
Earth Sci 18 (1981) 210-265. 

]��[� 4$%j6 .(.� �*
3;�2 �.0 ,ai� �.�"F*) !�;�
� 4�@
1�$M 4 � �61; 3L(# "382 ��'*� �>$= ��R< �� G�
$H

,($
( ��;$= ,�9
�;�a5 �>5#3�� �"� ;$H "�/'�(� 01.2 �
$'� �
3.: �O.y�f"��8+ ��)���� (���� �f��.

[26] Calagari A.A., Abedini A., "Geochemical 
investigations on permo - triassic bauxite horizon 
at Kanisheeteh, east of Bukan, west-Azarbaidjan, 
Iran", Geochemical Exploration journal 94 (2007) 
1-18. 
[27] Grubb P.C.L., "Genesis of the Weipa bauxite 
deposits, N.E. Australia", Mineralum deposita. 6 
(1971) 265-274. 
[28] Aleva G.J.J.,"Laterites: concept, geology, 
morphology and chemistry", International Soil 
Reference and Information Center (ISRIC). 
Wageningen, The Netherlands. (1994) 169pp. 
[29] Schellmann W., "A new definition of laterite. 
In: Banerji, P.K. (Ed.), Laterization processes", 
Geologyical Survey of India. Memoir 120 (1986) 
11-17. 
[30] Boulange B., Bouzat G., Pouliquen M., 
"Mineralogical and geochemical characteristics of 
two bauxite profiles, Fria, Guinea Republic", 
Mineralium Deposita 31 (1996) 432-438. 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

                            13 / 14

http://ijcm.ir/article-1-430-fa.html


�8 <� �,� ��y8+ ��* �( ,($
( �)�*+ ���6 # �)�*+�1.; �.9� f�x

]��[�� �|j� .� ��\2 ,� K
$+.�"4�@!�	 # �	�; �y��\�
���6 ����8+ ,�)($P �0$:�: � �61; "3*@� E &'H 4�@

,($
( �$+ W�8+"����6 # �)�*+�1.; �.9� �,($
( �)�*+
"��8+�)���� (��xx����.

[32] Bates R., Jackson J., "Glossary of geology", 
American Geological Instittute, (1982) 751p.  
[33] Bardossy G., Aleva G.J.J., "Lateritic bauxite", 
Developments in Economic Geology. Elsevier, 
Amsterdam, 27 (1990) 624pp. 
[34] Tardy Y., Trolard F., Roquin C., Novikoff A., 
"Distribution of hydrated and dehydrated minerals 
in lateritic profiler and landscapes. Geochemistry 
of the earth,s surface and of mineral formation", 
Secand International Symposium, France, 
proceeding, (1990) 133-136.  
[35] Mordberg L.E., "Geochemical evolution of a 
Devonian diaspore-crandallite-svanbergite-
bearing weathering profile in the Middle Timan, 
Russia", Geochemical Exploration 66(1999) 353-
361.
[36] Mongelli G., "Ce-anomalies in textural 
components of Uppet Cretaceous karst bauxites 
from the Apulian carbonate Platform (Southern 
Italy)", Chemical Geology.140 (1998) 69-79. 

]��[� �*
3;�2 .� 4$�%j6 �.(.> 1�. .2 J��L �.�"��%c
# 4��@
� �! �)�*+����6 � ��! # �)�*+ �� >�� 86 $�V�*2 �8 �+

 � @�+ >1*: �4$:�=5 � �61; �-'�� ,($�
( >$= W�8+ �I�"�

����6 # �)�*+�1.; �.9� ($�
( ��)�*+ "��8�+ �,�)���� (�
�f����x.

[38] Mordberg L.E., "Association of trace elements 
in bauxites and evolution of conditions of bauxite 
formation. In: S. Ishihara, T. Urabe and H. 
Ohmoto (Editors)", Proceedings of the 29th 
International Geological Congress. 1992. Resour. 
Geol. Spec. Iss,15 (1993) 412-433pp. 
[39] D' Argenio B., Mindszenty A., "Bauxites and 
related paleokarst: Tectonic and climatic event 
markers at regionalunconformities", Eclogae 
Geologicae Helvetiae 88 (1995) 453-499pp. 
[40] Johns W.D., Grim R.E., Bradly W.F., 
"Quantitative estimation of clay minerals by 
diffraction methods", J.Sediment Petrol 24 (1954) 
242-251.  
[41] Mongelli G., Acquqfredda A., "Ferruginous 
concretions in a Late Cretaceous karst bauxite: 
composition and conditions of formation", 
Chemical Geology 158(1999) 315-320. 
[42] Maksimovic Z., "Genesis of some 
Mediterranean karstic bauxite deposits", Trav. 
ICSOBA 13 (1976) 1-14. 
[43] Schroll E., Sauer D., "Beitrag zur geochemie 
von Titan, Chrom, Nikel, Cobalt, Vanadium und 
Molibdan in Bauxitischen gestermen und problem 
der stoffichen herkunft des Aluminiums", Travaux 
de ICSOBA 5 (1968) 83-96. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
5-

14
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

http://ijcm.ir/article-1-430-fa.html
http://www.tcpdf.org

