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Al3+ 7dW/� 77X/� 7UY/� W�x/� �ZZ/� 7CX/� 7xd/� 7C/� 7YZ/� 7ZX/� 7xX/�
Fe2+ CCZ/C CCx/C CCx/C C�W/C CCx/C CCx/C CCx/C CCU/C CCU/C CCd/C CCZ/C
Ca2+ 7ZY/C �ZZ/C WWU/C WCW/C 7�x/C 77C/C 7XX/C 77�/C WC7/C WCx/C 7XX/C
Na+ xxC/C xCU/C WZW/C x7X/C YZd/C YX7/C YWC/C YUU/C YdW/C YW7/C YWC/C
K+ CW�/C CWC/C C7X/C CW�/C CdY/C CdW/C CWd/C CUW/C CWU/C CWC/ C7X/C

Total ZXd/d XXZ/d XC�/d ZXW/d Cd7/U CWd/U CWx/U C�Z/U CUC/U CU�/U CWd/U
Formula (O)W7 (O)W7 (O)W7 (O)W7 (O)W7 (O)W7 (O)W7 (O)W7 (O)W7 (O)W7 (O)W7 

Ab XW/xx dZ/Y7 ZY/U� 7x/xU �W/YU XU/Yd d7/xZ WX/YW UU/xX UW/xX YX/xZ 
An CU/WC XZ/7W WZ/dd dZ/W� dC/7C Cd/7� W7/7Y dx/7� �X/7X xY/7X UW/7Y 
Or �7/W x7/W xd/W 7U/W dY/d �C/d 7x/W �x/U 7Y/W XC/7 xZ/7

�=�
*^D [
�y#� �E��� �
\�T1%"	 �,E1�=M 0� h
�. �� �!<!� �!"�*0I21 �2�,E���!D 0=��!��+) /
�!
=�
Point 6 19 25 29 58-1 58-2 74-2 
Ab Zx/xY XZ/YU Ux/7x x�/Yd �d/xC W7/YW ZY/xZ 
An CZ/X CU/�� CY/C Z�/�7 Ud/7d YX/�U Z�/�7 
Or ZU/7W Cx/�W WY/YW dX/�7 WW/�U ZC/�C �7/�Y 
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�1� $%�J .�6��Fe2+
/Fe3+��8 �� ��,EG�J 0$��G=1� �� A!6

 �/� .�]�Z[�1� $%3 �61�j�.Mg#G�J 0A!6� �,04Y/C�D
ZWX/C/TiO2(J � �,04Yd/C�DC7/7n=� %p�� 0�1� +

)A/%<7.(A!60G�J�,E/� +,�=1�I21 �,E���!D 0=�/
�!��+)
�!
=�?0�"8 H!� .� $�!�/���=1� /� %2"6��!,!
*2-�

�� h0��D �=08��+3 /%�!3)P&3�,EY/X(.

"��D2��8�309�>+� �G�J .� 0A!6�,EI21 �,EF!G� E���!D 0=���!��+)
�!
=�?���+�3 ;+@ A�93 .
A-73 70-A 70-B 70-C A-71 A-24 A-27 A-28 A-33 A-39 Amp-Mineral 

ZC/dY �C/dY UC/dX 7C/dY UC/dx YW/dd 77/dX C7/dx WZ/dX YC/dZ SiO2 
ZX/C� C7/77C/�ZX/�ZY/�YW/�XZ/CXx/CCX/�Xx/CTiO2 
XC/YXC/ZWC/ZZC/YdC/ZCX/Z�X/YCx/Yxd/xUZ/UAl2O3 
�C/�W WC/�7 �C/�7 �C/�W UC/�7 UC/�d d7/�d WZ/�d �U/�7 7C/�d FeO* 
�7/C�Z/C77/C�Y/C�d/CdW/CUU/CUC/CdZ/Cxd/CMnO 
�C/�d �C/�W 7C/�W 7C/�d �C/�U xX/�d U7/�W xW/�d CZ/�Y xY/�d MgO 
YC/�� UC/�7 UC/�� WC/�7 �C/�� Cx/�7 d7/�� WU/�� xC/�C 7C/�7 CaO 
Z7/�dC/�YX/�YU/�xU/�7U/7dd/�CX/7Z�/�7x/�Na2O 
dx/CUY/CU�/CU7/CUW/CUx/Cxx/Cx7/CW7/CdW/CK2O 
CZ/ZZ ZX/ZX W�/ZX Cd/ZZ Y7/ZX C7/ZX W�/ZX U�/ZY YW/ZX UU/ZY Total 

(O)7W (O)7W (O)7W (O)7W (O)7W (O)7W (O)7W (O)7W (O)7W (O)7W Formula 
YX�/xYdW/xZx�/xY7U/xxCC/x7Yx/xZYX/xxW7/xX7Z/x�CC/YSi 
WC�/�xUW/�UYW/�W7Y/�UY7/�UC7/�77U/��ZZ/��Cd/�Zd�/CAl 
7�7/C7�Y/C�WC/C7Cd/C�Z7/C�XW/CCZY/CCZW/C��U/CCZ7/CTi 
XXd/C7XZ/C�XU/CYYU/CYZX/CxYd/�dZY/Cd7Y/�Z7X/CddX/CFe3+ 
ZYx/7YZx/7X7d/7C�x/W�ZU/WCY�/WZ�Y/7�dW/WUZx/W�7d/WMg 
xxY/C�XW/C7xX/�YXx/CxXx/CC7X/C7dX/�WCY/CUCx/C7dZ/�Fe2+ 
C�d/CC7W/CC7Y/CC7�/CC�Y/CCU�/CCxY/CCx�/CCUZ/CCYY/CMn 
YYU/�Z�Y/�YxZ/�XYX/�xXX/�X�W/�YY�/�YU7/�xCW/�XxY/�Ca 
U7Y/CWXZ/CdZU/CdXW/CdUd/Cx�7/CdCd/CUX�/CU7W/CWdZ/CNa 
CXW/C�Cd/CCZW/CCZU/CCZx/C�CC/C�77/C��d/CCUX/CCYX/CK

77/�U W�/�U W7/�U WC/�U 7Z/�U W�/�U W7/�U W�/�U W7/�U W7/�U Total 
X�x/CZWX/CxZC/CYZW/CX7W/CZZ/CYC/CZ��/CXYx/CY�d/CMg/(Mg+Fe2+) 
Wd/C�d/CWd/CWd/CW7/CWU/CWY/CWU/C7X/CWU/CFeOTotal/( FeOTotal + MgO) 
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