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Sample.no. GO2-16 GO2-70 GO4-70 GO4-103 GO8-88 GO4-270 

Major elements oxides (wt%)         

SiO2
�h/�q  ��/�h  ��/��  �q/�v  �4/�4  �q/��  

TiO2
��/g 4g/� ��/g ��/g �h/g q4/g

Al2O3
hq/�q  4�/�v  ��/�h  4�/�v  4�/�4  gg/�h  

Fe2O3
4q/� vq/� �q/� ��/� �4/v �4/v

MgO ��/4 h�/h g�/h hh/h ��/� ��/4

CaO h�/� �v/q q4/4 �h/4 �h/4 q4/4

Na2O �4/h �v/4 �4/4 �q/4 g�/h ��/h

K2O h�/v gg/h ��/4 q�/4 ��/� qh/4

P2O5
g�/g ��/g �q/g hh/g ��/g ��/g

MnO gv/g g�/g g�/g g�/g �g/g ��/g

L.O.I q�/4 ��/4 ��/� ��/4 v4/� ��/4

m(9:� �q/��  ��/��  �q/��  ��/��  ��/��  gg/�gg  

���� �>�F %X��* (ppm)  

La gg/hg  gg/v�  gg/h�  gg/h�  gg/h�  gg/h�  

Ce vg/��  gg/qh  �g/qg  gg/��  �g/�4  gg/��  

Pr ��/� �4/� ��/q q4/� �h/� �4/�

Nd �g/44  4g/h�  4g/hg  �g/4q  �g/4q  �g/4�  

Sm �g/� hg/� vg/� qh/� �g/� �g/v

Eu gq/� �g/� h4/� 4�/� 4�/� �v/�

Gd �g/v �q/� �g/� h�/� gg/� q�/v

Tb �g/g g�/� �g/g q�/g qg/g ��/g

Dy 4g/v ��/� �g/v �q/v �g/v ��/�

Er qg/4 4�/h �g/4 �v/4 �g/4 �g/h

Tm vv/g vq/g h�/g vv/g hq/g q�/g

Yb �g/4 �g/h �g/4 qg/4 �g/4 4g/h

Lu v�/g v�/g h�/g h�/g vg/g vq/g
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Trace elements (ppm)

Ag �g/g �g/g �g/g �g/g �g/g �g/g
As gg/�h4 �g/� �/gg �g/g gg/� 4g/�
Ba gg/�gv gg/vvv gg/�4� gg/v�h gg/4�v gg/�hg
Be gg/h vg/h4 gg/4 �g/� gg/4 �g/�h
Bi vg/g �g/� vg/g 4g/g vg/g �g/g
Co gg/4� �g/4� gg/�� qg/�h gg/�4 �g/�q
Cr gg/�gg gg/�v gg/��g gg/�� gg/�g gg/���
Cs �g/4 vg/4 vg/h �g/4 �g/4 qg/�
Cu gg/vg gg/vv gg/�g gg/�� gg/hg gg/vv
Ga gg/4� gg/4v gg/�� gg/�q gg/�h gg/�4
Ge gg/4 gg/4 gg/4 gg/4 gg/4 gg/4
Hf �g/h �g/h vg/� �g/� �g/� �g/�
Ho �g/g �g/g �g/g �g/g �g/g �g/g
In 4g/g 4g/g 4g/g 4g/g 4g/g 4g/g

Mo gg/4 gg/4 gg/4 gg/4 gg/4 gg/4
Nb gg/� gg/q gg/� �g/� gg/q 4g/�
Ni gg/�g g/v� gg/�g gg/�v gg/�g gg/��
Pb gg/� gg/�4 gg/44 gg/�� gg/�q gg/�g
Rb gg/�v� gg/�h gg/�gv gg/�q gg/�� gg/�4
Sb �g/g hg/g �g/� vg/g qg/g vg/g
Sc gg/�q �g/4g gg/�4 �g/�h gg/� �g/4�
Sn gg/� �g/v gg/4 4g/4 gg/4 �g/g
Sr gg/�g� �g/44v gg/4�4 �g/��� gg/��� �g/4�4
Ta qg/g ��/� �g/g q�/g gg/� vh/g
Th 4g/�g �4/�v �g/�v gv/�h qg/�h h4/�
U gg/h �g/� qg/4 vg/4 qg/4 qg/4
V gg/�4v gg/��� gg/� gg/q� gg/�� gg/���
W gg/v �g/v gg/h gg/4 gg/h �g/g
Y gg/4h qg/4� gg/4v hg/4v gg/4h �g/4�
Zn gg/hg vg gg/�g �q gg/�g ��
Zr gg/�4v gg/�44 gg/��q gg/�hg gg/4�� gg/��q

9
-&05
��& 8> D�� �
N:7 x
�0�8& ��G�� =�E%�&.
Sample.no. GO4-11  GO2-149 GO4-15 GO4-12  Sample.no. GO4-11  GO2-149 GO4-15 GO4-12  

Majorelements oxides (wt%) Trace elements (ppm) 
SiO2 ��/�4 h�/�h ��/�� h4/�� Ba gg/��� gg/�q� gg/��� gg/�g�
TiO2 4q/g h�/g h�/g 4q/g Co gg/h �g/� hg/� 4g/�
Al2O3 �4/�� q�/�4 �/�h ��/�4 Cr gg/vg gg/q gg/� gg/�g
Fe2O3 �v/� �4/� �/� 4�/4 Cs vg/g �g/g �g/g �g/g
MgO �v/g �v/g ��/g v�/g Cu gg/�g gg/� gg/� gg/4h
CaO ��/� ��/� �q/� ��/h Ga gg/�v gg/�h gg/�v gg/�h
Na2O hq/g ��/g ��/g h�/g Ge gg/4 gg/4 gg/4 gg/4
K2O q�/� ��/� �q/� �q/� Hf �g/� �g/g �g/g �g/g
P2O5 g�/g gq/g g�/g gh/g Ho �g/� �q/� �g/� v�/�
MnO gh/g gh/g gh/g gh/g In �g/g �g/g �g/g �g/g
L.O.I ��/� qh/� ��/� q�/� Mo hg/� �g/�h qg/g hg/�
Total gg/�� g�/�gg g�/�gg g�/�gg Ni gg/�� gg/q gg/� gg/�

Rare earth elements(ppm) Pb gg/h gg/v gg/4 gg/h
La hg/q� gg/q� gg/q4 gg/�q Rb gg/��g gg/��4 gg/�gg gg/�4g
Ce gg/��q gg/�hv gg/��q gg/�h� Sb �g/g �g/g �g/g �g/g
Pr qg/�� vq/�q ��/�v hq/�� Sc gg/� �g/� �g/� 4g/�
Nd �g/�4 �g/v� vg/�h gg/�� Sn gg/� �g/� �g/� 4g/v
Sm 4g/�4 �h/�g �g/�4 �h/�� Sr gg/�q 4g/v� 4g/v4 �g/vv
Eu qh/� q4/g vq/g qg/� Ta gg/� ��/g ��/� gg/�
Gd �g/� �v/v �q/4 ��/� Th qg/�� v�/�h v�/�� gg/��
Tb hg/� ��/g �h/g v�/� Tl hg/g ��/g 4�/g ��/g
Dy qg/� ��/v g�/h q�/� U hg/v vg/4 �g/h 4�/h
Er �g/v 4�/4 gq/4 q�/v V gg/4� gg/4g gg/�h gg/��
Tm ��/g h�/g h�/g �h/g W gg/v qg/� qg/v �g/h
Yb �g/v �g/4 hg/4 vg/v Y gg/vh �g/4h vg/4� �g/v�
Lu ��/g 4q/g h�/g ��/g Zn gg/4� gg/q gg/� gg/�

Zr gg/4v� gg/4h� gg/��� gg/��h
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. �!7(!2 #+��.�%2�� P)B. �E)hg�
4g(�
(,�(� �)4g��g+X��(����& �)4g��g+X��(�
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4O.(���> $ O$+!6. ��
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 �()K7
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CIA :eF�� ����%&� �
�!9!�.CIW :eF�� �&�".(E �
�!9!� .ICV :P!>%7 O.%!!r7 eF��.

��8���= 7������ ��������
�K��K2O�2Al2O3�2 P!>%7 �
����� =.%2 �~F�� /.(�*

 #�30��FD����.� �K
%�7 =�EN
� �� #��L0�. �(�]4v[.%2
n��.  
.��K�� O.%!!r7 =�EK2O/Al2O3n��E". %09> 

h/g<$=.%2 �E��}�+)	  !2 �
�!)@ =v/g�7���. .$ 5>�>
 /.��,9E]4v[�> +��%> ����-!6 .� �2%:7 �@.%0	. �K��

K2O/Al2O3 = 0.5. !2 e!�-7 =.%2 �K��  
.
 =�E��}�+)	�
�!)@ �� �� W�� $ W> D#�30��F �0!)6 �E
�� #��L0�.�(� .�.+��  !3��!�K2O/Al2O3�!)6�0� �� =�E

 ��(����%2 4/g)#%0�& �� 4v/g��v/g(�.+�� %3��!2 �> ��.
��}�+)	�
�!)@ D�� �� W> =�E #�30��F/�-� �(F $#+�E�

��. e��F H!�)	 P!>%7  0�.+� ./.��,9E $ �7%&]4�[".
�K��Al2O3/TiO2=.%2 D�� P!>%7  !!T7 #�30��F

+��%> #��L0�. ./M�.+�� �> +��%> ����-!6 �EAl2O3/TiO2

". %09>�v/�-� O�2(�� #+�E�%2#+�M D�� ". H!	�� =�E
���R �� ��.  !2 �K�� �>���74q/�-� �2 �TK�� #+�E�

 D��#�30��F ��. Q�.$+R  
�aM .�K��Al2O3/TiO2

��(9��$+R ���%2 ��(� =�E ���7h4 !3��!� �2��/�� ��.
/�-� �> ��+E� �> D��#�30��F O�2(���]LX=.". P)B.
D��#+� 8!,-7 Q�.$+R  
�aM =�E ��..

D�� P!>%7  !!T7 =.%2 #�%0�& �(` �2 ;�!9> %X��*
#�30��F �!)6�0� #��L0�. �E��+�(� ]4v�4q�4�.[��.+� Cr 

$Zr �2� =.%2 �~F�� /.(�*�.+� #��L0�.  >%
" $ �!�%>
�� 
. ". ��(�$���K��Cr/Zr /�-� �K�� A�� #+�E�

#�30��F �)	  
�aM���. H!	�� �
 $.�.+��Cr/Zr �!)6�0� 

��(� =�E���%2 �$+Rq/g�v/g !3��!� �2�v/g�> ��.
/�-���(9� #+�E� =�E #+�M%2 H
 ".#�30��F �7 =+!�.  
�aM

��. Q�.$+R .��. %2%^� n/.%3-E$\6 ". �F%2 ]4��4�[�
�K��Th/Sc =.%2 eF��  
%0�2#�30��F ��. .�K��  
.
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