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M3-N4 HG11 HA4 D2 HML3 H4 HG5 HG6 HG9 H5 HK2 DMD1 DMD2 D4
SiO2 �l/J� l�/�s J�/�� nm/�s ��/n� mI/ps nm/�l �s/�l n�/Jp J�/ps l�/ps n�/n� Im/Js l�/�I
TiO2 n�/s ss/� ��/s �n/s nm/� sJ/s ��/� ��/� mm/� s�/s sp/s l�/� lI/� sI/s
Al2O3 �p/�m �n/�n s�/�m mp/�n II/�m Jl/�J �n/�n �p/�n J�/�m �s/�J mm/�J ss/�� �I/�J �I/�J
Fe2O3 I�/l �p/J n�/s pl/J JJ/�l ss/� ��/n �I/n pm/p sn/� s�/� n�/�m s�/�s n�/�
MnO sJ/s �s/s s sI/s ls/s s�/s s�/s s�/s �s/s sJ/s s�/s l�/s �p/s s�/s
MgO �l/n ls/m sI/s s�/m n�/n �n/s pJ/� p�/� m�/n �p/s �I/s J�/I n�/J ��/s
CaO �s/J ��/J J�/m �I/J I�/�� m�/l Js/n J�/n lJ/� ls/l �I/l lp/�n lp/� nm/l
Na2O �s/� �p/m ��/l nn/m p�/l J�/n nl/m nm/m �J/l nI/n lJ/n IJ/� pl/m nn/n
K2O I/J pn/J pI/� np/J sJ/l �I/J �m/� �J/� s�/J nI/J Jn/J m/n ��/l mp/�
P2O5 sI/s mp/s sl/s m�/s nI/s s nm/s nm/s JJ/s sm/s sJ/s ml/s lI/s sn/s
BaO s s�/s s�/s s�/s s�/s sJ/s �s/� �s/s sI/s sn/s s�/s s s�/s �I/s
MnO sJ/s �s/s s sI/s ls/s s�/s s�/s s�/s �s/s sJ/s s�/s l�/s �p/s s�/s

�56	 �5+� �p�/s JI/s ps/s sn/� l�/� �m/s p�/s �l/s mp/s Jl/s pp/s n�/s Jmm/s mJ/s
q+)R� �m/�� Jn/�� I�/�� Il/�� pI/�� I�/�� Im/�� ��/�� ��/�� I�/�� Ip/�� pI/�� IJ/�� Im/��

Rb pm/� �l/lJp l�/l�I n�/lp� mn/�n ��/lJJ lI/lJ� lJ/In �/l�n I�/lIs Jn/lIJ �p/�s Jl/�sn m/l�l
Ba �n/lI I�/Imn m�/mn� ��/�J� lJ/�J� ��/Ilp �/���J p/npl �p/�ss Jl/J�J sl/p�� l�J mI/�nJ I/�sl
Co sJ/� n/ls �/l Jn/l� �J/n� sJ/l Il/l� m�/n� lp/�� m�/� m�/� mp/Jn Jm/mm �l/�
Cr ��/Im pl/ls� ��/np n/lsl ��J pl/�J pl/�J ls� l�/��I s�/��l �p/�ss I/mIm Jp/�J� �p/I�
Cs � J�/p II/l ��/n In/� nI/� nI/� ��/I J�/l pn/n ��/J � �n/l n�/�
Cu �n/J nm/ln IJ/� ml/�lJ �/l� nn/I �J/p� �n/� nm/lp JI/�I n/I ��/lI �J/Js n�/p
V pI/�l s�/JI sl/p nn/p� n/�JJ lJ/n �l/�l J/�Il nI/Jm II/l mp/m �J/��� ln/�p Ip/m
Ta �m/s l�/s ml/s lI/s �/s lI/s l�/s �m/s lJ/s m/s l�/s �/s �J/s mm/s
Th m/�� nn/�� ��/ml s�/ls pp/J ��/m lm/�p ��/n ��/�J mm/n nl/J ��/s �l/m JJ/�
Nb J�/p pI/�l IJ/� ll/�n p�/I n/�n m�/�J pn/I lp/�J I�/�m pp/�n s�/n J�/�s �m/�n
Y I�/nJ sI/�p pl/�s p�/�� �l/ln J�/J �n/l� Im/ls s�/�J sm/� lm/J ��/�m Im/�l ��/J

Sm l�/� II/n ��/l Ip/J lm/J nm/� l�/� m�/J nJ/n ll/� m�/� ��/n sJ/J sn/l
Sc sI/p �I/I In/� s�/�� J/ls m/� nn/�l pp/lI mm/� In/� s�/l mp/mp JJ/ls ll/l
Tm p/s ��/s �I/s lm/s ml/s �/s m/s mn/s �p/s sI/s s�/s ln/s ��/s ��/s
U �I/� l�/m �/� n�/n s�/� �p/l m/n � nJ/n n�/l lIm pI/s mm/� �l/n
La pl/�� s�/�� sI/�J ��/ls J�/�l nI/� �m/�� ��/�n �m/�J n�/l sn/m m/J ��/�m J�/n
Ce I�/IJ J�/�s� �p/np l�/�s� �l/�p s�/m� sm/��� nI/ps �n/II sl/�m l�/�J II/mp sI/p� mp/lJ
Pr �p/�J n�/�J �p/�s nn/�� Jn/�s �I/m JJ/�� ln/�� JI/�l ll/l �l/l Jp/� Jm/�l n/�
Nd p�/�� s�/J� J�/ns �� s�/nn sn/�p ��/�I In/nJ ��/J� J/I ��/�s lp/ms l/Js �m/��
Sn � l�/� � ��/� � m�/� II/� � s�/l IJ/� mn/� � � lp/�
Eu s�/J n�/� l�/� ��/� sm/l n�/s �I/� l�/l mn/� nl/s mI/s ��/� m�/� �/s
Tb m�/� J/s m/s Jn/s J�/s ll/s ��/s �l/s Jn/s �p/s ��/s J/s n�/s lJ/s
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