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n#� #� $6 �.XRF #ICP-MS ��'=� ��69�-$+/ 9v�'F �. 

"$B59-���8 "��.#� # H��B�-  �-'�=6 # *�*� _��. W�. ���
��
�B�
F�N x�*� "*6�,� D�(AF- $F��) �
� = � _ ���8 x
�B� #

=5 $F��) O#*J �� H��"*�8 *�-.

;�0<+n#� �. �(F- $F��) �
� = � _ ���8 x
�B�XRF)L�N �.wt (%=5 $F��) # n#� �. H�ICP-MS)L�N �.ppm.( 
Sample ZF30 ZF41 ZF46 ZF47 ZF40 ZF43 ZF44 ZF33 ZF34 ZF42 

SiO2(wt%) pz/kz  fl/kh  hf/z�  f�/kh  ��/z�  �k/z�  �p/z�  zf/kf  fl/kz  pl/kk  

TiO2f�/lh�/l�l/lp�/l�l/l��/l��/lh�/l�f/lf�/l
Al2O3��/�k  p�/�k  ��/�h  �z/�h  l�/�h  hf/�h  z�/��  kp/�k  �f/�k  �h/�k  

Fe2O3zh/���/khp/�hp/k��/��f/�h�/���/hk�/�hl/�
MgO z�/l�f/�k�/lkl/�kp/lzf/l��/ll�/�f�/�k�/�
CaO ��/���/�kp/�f�/��f/�p�/�z�/�pf/fp�/�k�/�
Na2O�f/ff�/fh�/�fl/f��/f��/�pf/l��/�pp/�l�/f
K2O��/��f/�l�/f��/�hh/�h�/�h�/klk/���/��k/�
P2O5��/l�z/llz/l�h/llk/llk/ll�/l�z/l���/l��k/l
LOI �/���/��/��/�lk/��/��/�k/�k/�
Total �z/��  pl/��  �ll p�/��  ��/��  ��/��  ��/��  ��/��  pf/��  �f/��  

Mg# k�/�k  ��/�f  �h/�l  �p/�l  f�/��  p�/�l  ��/�p  pz/fl  �k/f�  ��/fh  

Ba pl/�lk�  kl/fl�  �/����  zl/�z��  z/�l��  �l/�l�z  kl/z��  �/pph  p/p�h  �/phk  

Rb �k/��  ��/��  �p/���  k�/zl  k�/���  zf/���  h�/���  f/h�  fh/p�  �h/zp  

Sr fl/��k  k�/��z  �/���  z�/�lf  p�/�f�  �/��k  f�/p�  lp/k�h  lf/hf�  z/h�h  

Th f�/�l  hh/��f/�z  p�/�l  �k/��  �f/�k  zz/��  l�/�l  �p/��  �z/��  

Uhf/���k/fzf/�k�/��l/�hh/�z�/��h/�pk/�
Yk�/��  kk/��  lz/��  hl/�p  �z/�h  kp/�k  ��/�k  pk/�hp/zhh/p

Nb �f/�l  hk/pk�/��  zf/��  fp/p�p/�l  f�/zfk/h��/p��/p
Ta �k/lhk/lpp/lp�/lz�/lpz/lzl/lf�/lh�/lhp/l
Zr zl/��h  �/��l  h/��l  z/���  fl/�h�  fl/�ph  k/���  �/�l�  z/�k�  k/�zf  

Hf �k/hk�/fkz/hzp/hzh/�hl/f��/�zh/�pz/��f/�
La zh/�p  hk/�l  h�/�f  �p/h��/�f  h/��  ph/��  lz/�z  l�/�h  ��/�h  

Ce �h/hk  z�/f�  �l/kf  lh/z�  h�/f�  f�/hz  h�/�p  fp fk/fz  �h/f�  

Pr k�/kh�/hp�l/kk�/phh/fp�/h��/���/h�p/hz�/h
Nd ��/�h  h�/��  kf/��  p�/��  �f/�h  hf/��  zf/��  z�/�p  �z/��  zk/�l  

Sm ��/hk�/h��/f��/zzl/���/�kl/���/��l/�k�/�
Eu ��/�k�/�pz/lkh/�zl/lzf/lk�/l�l/l�l/l�z/l
Gd lf/h�p/khz/�k�/kf�/�k�/�f�/�fh/���/�k�/�
Dy ��/hp�/kz�/�z�/kfl/�z�/�h�/�ph/�hl/�zf/�
Ho ��/�fh/�z�/lf�/�h�/lhz/lhf/l�h/l�k/l�l/l
Er ��/��h/f�k/��l/�hz/�z�/�zl/��h/lkp/lzk/l
Yb �p/��p/fkh/���/�zk/�p�/���/��f/lhz/lkz/l
Lu h�f/lk��/lf�k/lhp�/l�zk/l���/l�l�/l��z/llp/ll�z/l
Tb pk/llk/�kl/l��/��pp/lff/lfl/l�f/l�l/l�f/l
Tm hl/lk�/l�p/lh�/l�h/l�p/l�z/l�f/ll�/l�l/l
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*(J ���"��=� �����.���� % D+� # "�0B��C $9# ��'g- : �(	 ���,;,/8 . . .���

�����)�1���" �'�)�C� �C�>=�/��� �(
� 4-_ � ( Y7���69��,;,/8���<��9��'� A��$.�kf
�/ z�*F�� �!#���- .���-�'=� `'=@� $F��) (? ��
�T�� 
�. � ( Y)TAS] (��[�A�'=� �A6 ���A� "�#*AP� �
�'A ��

�-� �#A5-$/�A�-� �)D+A� ��^A�- (#���-�'A=� SiO2

�T�� �.K2O]�f[. $B, ��"$B�%9+68��(? ��
��BS I
��'B� �-$? ��% *�$)D+���H.(��'=� �A69�A(	 K��'A� 

��$.����-�'=��69m/  $$F��) (F-�&'�'� �.�$5��6 I5#
. 3$.#�9
K*�#� m/  v-$ �-$? A��% �*A�$ �A. �'AR9�A5 

4-_A � Y ( A� 3
-_A	- �A. "-$=6CaO �FeO �TiO2�P2O5�
Al2O3#MgO �� 36�[ 48 O�AN *.�
 �A5K2O*A�#� 9-�-� 

# ��- �,
-_	-Na2OA. # I5  �A�- �A.�� 3)D+A�f.(��
�6�-�'=�9$5��6 $F��) =5 �H� _J Rb �Ba �Nb #Ta !- �A5 

$/��%!����
=5 $F��) � H�*�-)D+�f(��#�*v-$  m/ $AF��) 
=5 H��
$0,6�5 ���- ..�$6O�N 1��-$. 9�6'0�- ��@��. 

"*� $F��) =5 H�#G�C�69���� )D+�h�^�-#H(]st[�
$F��) =5 H�7�� 9�A6 ��,A;,/8��A�<��)4�A@[ (#�`'A� 

'0�-9v#�;B� -��..'C�4�,� ��*�6� .
K$�9!-��'=� �A6 
)��'=��69ZF33�ZF34 #ZF42 (!-G�C�69���� 0�A� �
)HREE (�.v*A� A�/�"*A� *�B�A6 .-A
��A�'=� �A6 *A?�	 
. ��AA@��9AA;���Eu *�B�AA6 #AA�i�!-Sr *�B�AA6 .-AA
 �

5�N v�e�,��- �B [-�8 �
'6 !- 
��'=� �� �*�- .��'=� �A69
5-�8 B�� �A. �T�A� 
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