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�18.�1�
�12#�
- )#�1#!5
.�

AL $� f7* q%$� �2:#�1H�: ��#%#� .H1" �JL�(1:#� �#!5
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42W�����8& �����) ����x ��#& '#8��74N(  +!W ?��;L  >�:1) #.��� m2.�� .. .��

����0�.�
L �( `V�N ZJv
�>&#8#��
2V( !V�%3 �8: �# @� �:�,��18� �����7>��B%� �( �4& �&(�!) �,�& >��1� $�!)�.Sr = 4���$
 dT !$Al =S�* f7* q%$
2#.�dYB =�:1)#d��� �RB =�:1)#dJ�!D �Piso =�:1)#I �#� J#.�dPB =�:1)#L�1V ��dGB =�:1)#�
!.�:�,>dBB =�:1)#�1�D �(>.

Bauxite SR AL AL YB RB PisoB PB GB BB 
Sample SR-1 ML-1 ML-2 Mean Mean Mean Mean Mean Mean 

SiO2 (%) ��/z z�/� ��/� ��/�� x�/�� x�/�� zz/�� ��/�� z�/��
Al2O3 ��/z ��/z ��/z �x/�� ��/�� ��/�� ��/�� ��/�z �z/��
TiO2 z�/z z�/z z�/z �z/� ��/� ��/� z�/� ��/� zx/�
Fe2O3 ��/z ��/z ��/z ��/�z ��/�x ��/�z xx/� �z/�z ��/�
MnO z�/z z�/z z�/z z�/z z�/z z�/z z�/z z�/z z�/z
MgO ��/z ��/z ��/z ��/z �x/z ��/z ��/z ��/z ��/z
CaO ��/�� x�/�� ��/�� zz/� ��/z z�/� ��/z �z/� ��/�
Na2O z�/z z�/z z�/z �x/z ��/z ��/z ��/z ��/z �z/z
K2O z�/z z�/z z�/z ��/z ��/z ��/z ��/z ��/z ��/z
P2O5 zx/z z�/z zx/z ��/z ��/z ��/z ��/z ��/z ��/z
LOI ��/�� ��/�� �x/�� z�/�� ��/�� ��/�x z�/�� ��/�� ��/��
Total ��/�� ��/�� ��/�� x�/�� ��/�� �x/�� x�/�� ��/�� x�/��

Ba (ppm) ��� �z� �� x/��� �/��� z/��z �/��x �/��� �/���
Rb �/� �/� x/x �/� �/� x/� �/� �/� �/�
Sr ��� ��� ��� x/x�� x/��� x/��� �/��� �/��z �/��z
Zr �/�� �/�� �/�� z/��� �/�zz �/��� �/��� �/�x� �/���
Y �/� �/� �/�� �/�� x/�� �/�� �/x� �/x� z/x�

Nb �/�� �/�� �/�� �/�x �/�� �/�� �/�� x/�� �/��
Hf x/z �/z �/z �/�z �/� �/�� �/�� �/�� �/��
Th �/� �/� �/� �/�x �/�� �/�� �/�� �/�x �/��
Ta �/z �/z �/z �/� �/� �/� �/� �/� x/�
Co �/� �/� x/� z/�� z/�� �/�� z/�� �/�� �/��
U �/� x/� �/� �/�� �/�� z/�� �/�z x/�� �/�z
V �/�� �/�� �/�� �/��� �/��z x/��z �/�z� z/��� �/�z�
Ni �/�� �/�� �/�x x/��z z/�� �/��x x/��� �/��� �/���
Cr �/�z �/� x/� z/�x� �/�x� �/��� �/��� �/��� z/���
Cs � x/z �/z z/� �/� z/� �/� �/� �/�
Zn x/�� �/�� �/�� �/�� �/�� �/�� x/�� z/�� �/��
Cu �/�� �/�z ��� �/�� �/�z �/�� �/�� �/�x �/�z
Pb �/� �/� �/� x/�x �/�� �/�� �/�z x/�� �/�x
As �/� �/� �/� �/�� x/�� �/�� �/�� �/�� �/��
Bi � � � �/� x/� z/� �/� z/� �/�
Sb � � � �/� �/� �/� �/� �/� �/�
La �/� �/�� �/�� �/�� �/�� �/�� �/x� �/��� �/���
Ce �/�x �/�� x/�� �/��� �/��� �/�xz z/��� �/��� z/�x�
Pr ��/� ��/� ��/� �/�� z/�� �/�� �/�x �/�x �/��
Nd ��/x �/�� ��/�� �/�� �/�� z/�� �/�� �/�� �/���
Sm �x/� �x/� ��/� �/� �/� �/� �/�� �/�� �/�x
Eu ��/z ��/z �/z �/� �/� z/� �/� �/� �/�
Gd ��/� x�/� ��/� �/� z/� �/�z �/�� �/�� �/��
Tb ��/z ��/z ��/z x/� �/� �/� �/� �/� �/�
Dy �x/� z�/� ��/� �/� �/� �/�z �/�� �/�� �/�z
Ho �x/z x�/z x�/z �/� �/� �/� x/� �/� x/�
Er ��/� zx/� ��/� �/� �/� �/x �/� x/� �/�z
Tm ��/z ��/z ��/z z/� �/z �/� �/� �/� �/�
Yb ��/� �x/� ��/� �/x x/� �/x �/� �/� z/�z
Lu �/z ��/z �x/z z/� �/z �/� �/� �/� �/�
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����#4�1$(�� ��(R�48N( �-�>�!57�& ��.��V ��-(!
( �$�%& ���:  �$�%&�12) �2v� ��

 ����=�;$�U� >�#/��#'+!W [O��;L)TMC (}L 4V��  ##8vN [(!�)V(O
��7>�:1) m2.�� #;�1� ���,�& !a%3 C�$( !) Ti . 
ML YB RB PisoB PB GB BB 

SiO2 ��/�� ��/��� xx/�x� ��/��� x�/��� ��/��� ��/���
Al2O3 ��/� x�/�� ��/�� ��/�� ��/�� ��/�� ��/��
Fe2O3 ��/�x �z/x� x�/�� x�/�� ��/�z� ��/�� ��/�z�
MgO x�/z� �z/��� ��/��� ��/��� ��/��� ��/��� ��/���
MnO ��/z ��/z� ��/z� ��/z� ��/z� ��/z� ��/z�
Na2O zx/z� �z/z� ��/z� ��/z� �z/z� ��/z� ��/z�
K2O ��/z ��/�� ��/�� �z/�� ��/�� �z/�� ��/��
P2O5 ��/z ��/�� ��/�� �x/�� ��/�� ��/�� ��/��
La �z/�� ��/�� ��/�� ��/�� ��/�� ��/x� ��/�z
Ce ��/�z ��/��� ��/��� �z/�� ��/�z �z/�� ��/��
Pr ��/� �x/� ��/� ��/� ��/x ��/�� ��/��
Nd ��/� ��/�� ��/�� ��/�� ��/�� ��/�� ��/�z
Sm ��/� ��/� ��/� x�/� ��/� ��/� �x/��
Eu ��/z zx/� ��/z ��/z ��/z x�/� x�/�
Gd ��/� ��/� ��/� ��/� ��/� ��/� ��/��
Tb ��/z ��/z ��/z ��/z ��/z ��/� ��/�
Dy �x/� x�/� ��/� zx/� �x/� ��/� ��/�
Ho ��/z �x/� zz/� z�/� zz/� ��/� x�/�
Er �x/� ��/� z�/� �z/� ��/� �x/� ��/�
Tm ��/z ��/z �x/z ��/z ��/z ��/z xx/z
Yb ��/� ��/� �x/� �z/� ��/� ��/� ��/�
Lu x�/� ��/z ��/z ��/z ��/z �z/z x�/z
Ba  ��/�x� ��/��� ��/�x� x�/���� ��/���� ��/�z�� xx/����
Rb ��/z ��/z z�/z� ��/�� ��/�� ��/�� ��/��
Sr ��/�z�� ��/� ��/��� ��/���� ��/���� ��/���� ��/����
Cs ��/z ��/� ��/� �x/� ��/z ��/� z�/�
Pb ��/� ��/�x x�/�� ��/�x ��/�� x�/�� z�/��
Zr xx/�� ��/��� ��/�zz ��/��� ��/��� ��/��� ��/���
Nb ��/� ��/x z�/� ��/� ��/� ��/� ��/�
Hf �x/z ��/x �x/x z�/x ��/x z�/x ��/x
Th �z/z �z/�z z�/�� ��/�� ��/�� x�/�� ��/��
Ta ��/z ��/� ��/� ��/� ��/� ��/� ��/�
Co �z/� ��/�� ��/�x x�/�� ��/�� ��/�� �z/�z
V ��/�z z�/�x� z�/��� �x/�z� ��/��x z�/��� x�/�z�
Ni ��/� ��/�zz ��/�� �x/�� �x/�� ��/�� ��/x�
Cr ��/z� ��/�xz �x/��� ��/��� ��/��� ��/��� ��/���
Sc ��/� ��/�� ��/�� �x/�� x�/�� ��/�� ��/��
U ��/� ��/� ��/� ��/x ��/� ��/� z�/�
Zn ��/�z z�/��� ��/��� z�/��� ��/��� ��/��� zz/���
Y ��/�� �z/�� ��/�x �z/�� ��/�� z�/�x �z/�z
Bi z�/z ��/� �z/� ��/� ��/� ��/� ��/z
Ga ��/� ��/�� ��/�� ��/�� zx/�� zz/�� x�/�z
TMC ��/�z x�/��� ��/��� ��/��� ��/��� z�/��� �z/���
V ��/�� z�/�z� �z/�� ��/�x� ��/�x� ��/��� ��/�x�
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:2�CT!UL& !V�%3#8#��
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$�!)�� -�0� �7�7�%4%9!7 �: 4:�, !V�%3����� 
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a�0� �.;���?1X �� (� �	(�:1) #.��8� �) 
� Q�4��(^" .
4)
L!L '#�: {REEQ�) �� �7>O�) �
�	(�:1) #.�4V�� 
}L##Y%� [(!�!L>)�L%t=�(� -�0� (��47�� ���4.) 
�) Z

Q�) �8$�7>�I#
%��}L 4V�� ##[(!(J	(
� Q�
4)�)`5&
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�%K� �) '>(J	( 
I Q#(1.U� �4� !0>REE(J	( �) 
Q

�83�	(�:1) #.��$( .]t[(
'4I
�4}L �) (� ##[(!pH�	( 
�:1)#.�� �;�� �47� .( !)
Q�) �� C�$( '�7>O�) �

�	(�(!& �;2A 
$( _#4>@^W i��� 
-1�7>g+REE �)-
$ #�2>��:��7>$��?12U� �) +�/87  �4& �) �7Q�)�7>

�I#
%��	(� [!W��� �:4%���N ��#Q�) �� �5�7>�I#
%�
�	(057� -(4�	 �L�%)!: !.�) q%$ �1W   �2A {;$ �;
(!&
_2D#��
 ��.�#�v%A�"4& �REE( �� 
�( Q�) '
�	(�$( �4& .)#��18� !.0�7>�:1) #.�)���v%7>�;\� 
�
Y%��Ce� -�0� (� �4%7� .�;��Ce/Ce*( �� 
��18� '�7

�) !)(!)h/=�L=/6�$( .��`5&<)#��18� !.0 4V�� �7
}L##Y%� [(!�(�(!)>Ce �8� �)
� Q��(^"�4.!a%3 Ce 

L �Y.� ��.	���$ �) �;�� 
!REE�7>�
!/�], !)  �.&(�
�4.) ���*
Q�) �8$ �) Z�I >�7#
%��:1) �	( #.�4V�� 

}L##Y%� [(!�>!L�
� �4��1& )`5&<(.
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����#4�1$(�� ��(R�48N( �-�>�!57�& ��.��V ��-(!
( �$�%& ���:  �$�%&�12) �2v� xz

DE� 
��� FG�	�� 

�(4�� -�1;� !)(!) �) �W1L �):�2#�  c#-(JLOI)Loss on 
Ignition (�T !$ 4���$ ��q%$ �7>57*�$��O  
��7>

�:1) m2.��#.�(�8��-(1L(!) >+!W ?��;L [�;$�U� 
*!	
�74%>%A�"4& ��L  �"4& ��D� �)$�!) ��1� ��(!D 
�(� .(!)�%)
$�!) �1M%� �) '�(
!V�%3 �9 �5%>U� �) #_

 �	��(
U� �( �#�4& ���, _ � �$( +�O �4�(>��(� �7�
��3>��$> [�%)!: LOI" [�1V #�!.b �  ?1V(

��3 [�;$�U�>��$ > [�%)!: LOII#_$1L !.0]��[
V1L#m&�$( �4 .�;$�U�>(!) +!W [O��;L >T !$ 4���$ 

)�)q%$ -(1%3��/.$�,;�1� �����: �d]�[(q%$ ��7>
57*�$���:1)  #���$��) �1M%� �) �7>*!	 
�74%>��#'-
&#8#��
"�� #�� !b!.�"�	( �7>�:1) m2.�� #.�+�v�( 

�$( �.	!" .�4& �H(�( [O��K� �( ���Y.$( �) +!W [O��;L 
_$1L]��[�$( �4& �;$�U� .(
I [O��K� '#) !.0 ��1V[

[O��K���6 g�H(�( �4&4�(.(!) +!W [O��;L>!V�%3 +�8L 
�) �;��Ti�4& �;$�U� 4�(��
(!)-(1%3 �
�) !a%3 f#��

�.	!" !M� �� T!U.������1& .[�;$�U��.�)(  �) EF �RC 
 MC(!) >2V( !V�%3 �8: �# @�:�,��� ���� ? 4W)g( 

`5&)~(�4& ��(� -�0� 4�( .

�%9��� �5`5&)~(� �47�0���1&��	( �7>m2.�� 
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1/�( �47�0�>+!W [O��;L Al2O3 SiO2)�L!L#-�0� {
�4%7�>)#!.0
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�:1)#.�;�1� ��$( )`5&~(.+!W [O��;L �) �W1L �) 
�;\� !LAl2O3�	( �� �7>�:1) #.�4N(  �) �;�� $��( �
'
� !�(�10.�& �4%74��0� 4�(1L>Al Q�) �( �7>O�) �
�	( 
�:1)#.�)q%$�7>57*�$��(�L  0�#%�O �� 
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�� (� ?]U�( '
pH;X #K��7 @* >�
��!#%�87 !)  ��(� #� C�$( '�-(1L 

.�#[!W��� �: �	!" �vAl?12U� �� �� �) �7#`-�$1�>�7 
2a	�pH@* �7>�
��!#%��$( ]��[.Fe2O3�	( �� �7>

�:1)#.�Y%� +!W [O��;L �)Q7�: ((�-�0� ��47�.
(
Y%� +!W [O��;L '��4.) 
�	( �( Z�7>O�) �
)�:1)#�
��� (�	( �8$ �)�7>�I#
%�)�:1)#�1�D �(>((J	(
� Q�-


( �: 4)�
� (� ��1� '�}L �) n�;L�( �� -(1L##[(!Eh@* �7>
�(  �  !	����
!�I �) O�) #
( '8� �: ���(� '
*!	 '
4%�

�(4��>U� �( �1W1� '7* �( #� ���, _��1& .}L 4� �##[(! 
2V( !V�%3�!/
� )Na2O, K2O, P2O5,MnO ( �(�18� ��

+!W [O��;L�
(� T4�( +!W Q7�: f� -�0��47� .)#'

:2�H}L �(�18�##�!W ?��;L [(!��7 �	( �� m2.�� !V�%3 >�:1) #.�;�1� �����: ��,�& !a%3 C�$( !) Ti.
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