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SiO/10 0.0112 100 72.99 72.83 0.001  61.273  60.62 0.005  100  100  100 

AlO/10 0.0098 100 13.716  13.4 0.010  15.999  16.17 -0.005  100  100  100 

KO/10 0.0028 100 4.975  5.01 -0.003  1.781  1.89 -0.026  100  100  96.96 

NaO/10 0.0165 100 3.226  3.13 0.013  3.891  3.86 0.003  100  100  100 

CaO/10 0.0023 100 1.541  1.55 -0.003  5.128  5.2 -0.006  100  100  100 

MgO/10 0.0062 100 0.434  0.42 0.014  1.711  1.72 -0.002  100  100  100 

FeO/10 0.0012 100 2.115  2.14 -0.005  4.769  4.9 -0.012  100  100  100 

Ti/10 13 100 1808.9 1720 0.022  3158.5  3090 0.010  100  100  100 

Zr/10 1.5 100 151.61  167 -0.042  105.0  99 0.026  100  100  100 

Nb/10 1.2 100 39.788  40 -0.002  7.500  6.8 0.043  100  100  100 

La/10 1.6 97.69 55.025  54 0.008  23.463  21.8 0.032  100  100  100 

Th/10 3.7 93.20 51.638  54 -0.019  2.850  2.6 0.040  100  100  96.96 

Co/10 2.5 85.72 3.550  3.4 0.019  11.175  13.2 -0.072  100  100  100 

Y/10 1.4 100 63.213  62 0.008  11.713  9.3 0.100  100  100  100 

Ni/10 3 100 2.513  2.3 0.038  14.450  17 -0.071  100  100  100 

Ba/10 30 100 347.38  343 0.006  1058.7 1020 0.016  100  100  100 

P/10 50 100 429.36  405 0.025  980.08  1030 -0.022  100  100  100 
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!

"#$%&'()*+,-./

"

01234

!

56789:,-;<=

"#$$$%

34>?

&

'()*+ ! ,+-./0+/12+341(* 5(-( 6/. 5471.4348(-4/8 /6 0+8+747 /6 48-.974:+7; 1(*19*(-+5 6./3 .+6+.+81+

! (85 .(< 5(-( /6 =(879 ,(.-> /6 =+/12+341(* ?@A*/.(-4/8 6/. B48+.(* C+7/9.1+7 DE$$$&

��� �� �� 
SiO
/% 

(KO 
+NaO)
/% 

K/Na A/CNK 
TFeO 
/% 

Si�P	

�� 

SiO=66%�
CaO
� 

CIPW��
��� 

���������           
���� !"� T 20 70.485 9.0685 1.0748 1.0285 2.716 -0.8426 1.1321 0.79 
#!$ � S 4 55.33 6.83 0.7694 0.7277 7.942  8.1113 0 

%
!"$ � T 1 58.41 6.41 0.9723 0.8221 5.931  5.9661 0 
&'(� !"� T 35 71.212 8.53 2.4252 1.1892 2.227 -0.6722 1.2660 4.1 
)*!"� T 1 74.63 8.44 1.2567 1.1085 1.193  0.7340 0.17 

+,-!".� D 2 74.53 8.77 1.5569 1.0918 2.221  0.5490 1.82 
��� !"� T 8 73.03 9.11 0.8979 0.9690 1.751  0.8586 0 
��/ !"� D 11 71.559 8.8273 1.2800 1.1.648 0.9441 -0.3623 0.8153 2.98 
0+1$ � C 1 55.96 4.21 0.8879 0.8577 6.965  8.5390 0.11 

234� !"� K 3 75.81 8.37 1.0821 1.0704 1.007  0.3744 2.12 
5'($ � T 2 54.67 5.88 0.7294 0.9046 6.87  7.2797 1.31 

678� !"� T 5 67.27 8.22 1.0448 0.9882 2.73  2.2566 0.46 
9:;!"� T 3 64.112 5.42 0.1467 0.9516 2.759 -0.7868 2.4336 1.27 

<=
� !"� T 1 66.74 7.48 0.9684 0.9565 3.244  3.4909 0 
>?$ � C 4 51.208 5.7275 0.6637 0.7567 6.4197 -0.5854 9.0865 0 

>?� !"� T 5 67.125 9.388 0.3663 0.9946 2.2968 -0.2363 2.1749 1.22 
>?!"� T 17 70.503 6.7535 0.2515 1.0030 2.7306 -0.8507 2.1388 0.09 

@'A*/ !"� T 2 71.289 8.17 1.4312 1.0396 1.832 -1.0000 0.9415 0.34 
BC1� !".� T 2 66.58 7.52 1.2183 0.9769 3.093  2.6765 4.95 
BC1!"$ .� T 2 66.21 7.31 1.2219 1.0017 3.071  2.7313 5 

D8$ � S 3 53.45 6.59 0.9909 0.8385 8.496  7.4211 0 
D8� !"� T 17 61.07 8.4282 0.8969 0.9454 3.582 -0.7637 2.9482 0.47 
D8/ !"� D 6 66.315 8.5983 0.9850 0.9616 2.5443 -0.9625 2.1975 0 
D8$ � C 8 49.79 5.74 0.7547 0.7496 9.1026 -0.8706 8.9856 0 

D8� !"� C 17 67.031 8.4282 1.5164 0.9500 2.7694 -0.7465 1.9506 0 
EFG!"$ � T 7 64.3 7.42 1.3115 1.0035 5.663  3.4796 1.27 
EFGHI$ � T 23 62.713 7.4432 1.3814 1.1002 3.9276 -0.7408 2.2237 3.14 
JK�!"� J 6 75.83 8.56 1.1241 1.0023 2.026  0.4613 0 

LM1� !"� T 8 71.27 8.03 1.1021 1.0390 2.754  1.5187 0 
NOPHI$ � T 1 63.27 7.1 0.9944 0.9760 4.108  3.2442 0 
QG+4� !"� T 9 71.56 8.02 1.6645 1.0958 3.211  0.9500 0.83 
QG1!"$ � T 3 67.89 7.78 0.6731 0.9857 3.216  2.3721 0 
QG;� !"� J 1 76.62 8.83 1.1856 1.0024 2.331  0.3618 0.97 
RS'!"$ .� T 1 66.06 7.19 1.3420 0.9405 3.511  2.9074 0 
RT8� !"� T 3 72.22 8.56 1.0333 0.9508 3.412  1.0692 0.27 
H(U!"$ .� T 1 61.07 5.58 5.3409 0.8188 2.93  6.4627 0 
VWX� !"� T 12 70.846 9.3258 1.2211 1.0768 2.319 -0.7930 1.0248 1.69 
VY�HI� .� T 3 66.13 7.41 1.2252 1.0111 3.809  3.3833 1.3 
Z[�$ � C 1 60.19 6.23 0.7402 1.0732 5.685  3.8378 3.48 

Z��� !"� J 18 68.466 9.0189 1.9491 1.1395 2.276 -0.6198 0.8146 4.95 
\]�� !".� T 1 68.64 9.06 1.2206 1.2789 2.937  0.3942 4.12 
^'_� !"� T 3 67.18 9.14 1.4837 1.1086 3.111  1.2673 4.54 
U`�!"$ .� D 17 63.6 9 1.3499 0.9402 4.297  2.9575 0 
aD8$ � S 2 62.87 8.17 0.5303 1.0275 3.6954 -1.0000 3.0811 0.87 

bM8� !"� T 6 72.75 8.36 1.2967 1.0226 2.606  0.9344 0 
c'�$ � C 2 46.54 5.21 1.0431 0.8591 9.478  12.0400 2.89 

��d�d����           
e71HI� � T 1 60.89 8.49 0.6171 0.7727 5.973  4.7584 0 
f'(� !"� T 26 72.792 8.2773 1.6015 1.3199 1.781 -0.6548 0.7136 4.6 
�gh� !"� T 24 69.43 8.1 1.4923 1.0222 3.727  1.5495 0 
ij�$ � T 1 52.24 7.85 2.2041 0.9836 1.661  5.6853 5.11 
ij��$ � T 6 54.35 7.14 1.8560 0.7766 8.078  6.5211 0 
kl*� !"� T 30 67.365 7.803 1.1867 1.0558 3.195 -0.5429 1.8801 1.03 
kl*$ � P 9 63.186 7.2744 1.1403 0.9252 3.2814 0.9718 3.3571 0 

mn*� !"� T 2 68.68 7.84 1.2857 0.9012 4.21  2.7003 0 
op� !"� T 38 67.039 8.1447 1.4987 1.1435 3.004 -0.8378 1.7160 1.01 
qr� !"� T 28 63.678 8.34 1.3369 0.9703 3.325 -0.8167 2.2740 0.47 

s'A1PHI� $ � T 1 62.3 6.85 0.8267 0.9335 4.193  4.5236 0 
/1� !"� T 30 71.686 8.7481 1.4166 1.1419 1.4247 -0.7399 0.9888 2.22 
d�� !"� T 42 68.7 7.5259 1.3133 1.0245 4.492 -0.8853 1.5285 1.3 

��t�uA���           
ivw;!"$ � J 2 61.66 5.37 0.8081 1.0471 4.381  5.1057 3.11 
xyz� !".� J 1 72.94 5.16 0.3508 1.5943 1.468  0.7329 5.8 
{|}~HI$ �� J 3 62.68 5.19 0.8536 1.0794 4.927  5.0016 3.11 
{|}~!".� J 1 70.67 7.29 0.8886 1.1135 2.127  1.8211 1.55 

{|}~!"$ .� J 12 66.89 5.95 0.8770 1.0475 4.078  3.8777 0.53 
{|}~��H$ � J 3 55.68 3.8 0.6102 0.8205 7.172  9.1627 0 
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��� �� �� 
SiO
/% 

(KO 
+NaO)
/% 

K/Na A/CNK 
TFeO/
% 

Si�P	

�� 

SiO=66%
�CaO
� 

CIPW��

��� 

 ��������	 T 5 70.97 7.59 1.2064 1.1496 2.345  1.4508 2.12 
�
�����	 T 5 63.41 6.04 1.1571 0.9765 4.8  4.9440 0 

������	 T 1 66.78 6.55 0.7655 1.0838 1.947  2.8661 7.73 

���������	 T 1 58.57 5.56 0.1780 0.9632 2.957  7.6964 0 
�������	 T 2 62.08 5.4 0.3107 0.9742 4.236  5.9642 0 
�������	 T 1 67.55 7.05 1.1364 1.0094 3.303  3.0679 0.26 
��������	 T 1 62.57 6 0.9355 1.0275 4.744  4.6307 1.55 
�������	 J 1 73.52 7.98 1.1223 1.0165 2.538  1.1670 0.26 
�� �����	 T 1 65.4 5.96 0.7275 1.1521 4.168  3.5220 3.45 
!"�#����	 T 1 66.11 8.62 0.8739 0.9371 3.007  1.9068 0 
!$%����	 T 1 61.55 5.19 0.3803 0.9543 4.821  5.7904 0.23 
&����	 J 1 51.09 2.09 0.2151 0.7686 8.499  11.7428 0 

'()����	 J 4 64.74 5.89 0.9061 0.9977 3.816  4.4245 1.53 
'()����	 J 4 63.86 5.63 0.7873 0.9686 4.134  5.1572 0 
�*����	 J 1 63 5.84 0.7805 1.0711 4.075  4.3895 6.06 
+,#����	 P 1 59.42 4.89 0.4215 1.1352 5.628  5.0872 2.99 
-.����	 T 14 64.48 6.73 1.1502 1.0226 3.609  3.3573 0.27 
-.����	 T 5 63.66 6.54 1.0631 0.9464 4.433  4.2300 0 
/������	 T 2 62.61 4.78 0.9352 0.8659 3.808  6.9784 0.11 
��0����	 T 3 66.5 7.09 1.2580 1.2153 3.683  2.0147 3.14 
��12#��	 T 2 56.3 4.14 0.9256 0.9529 8.344  7.3972 0 

345�����6	 J 2 72.56 5.24 0.5277 1.3993 1.888  1.3189 7.7 
7�8�����	 T 1 61.44 4.55 0.9362 1.0929 5.065  5.0918 1.51 
9�����	 T 2 57.29 4.67 0.3655 0.8967 6.074  8.0182 0 

9:);����6	 J 1 72.42 4.62 0.6861 1.3608 1.069  2.1326 9.16 
<<���	 T 1 53.99 4.01 0.3191 0.4477 7.488  9.8652 0 

=>?����	 J 1 62.93 5.75 0.9759 1.1049 4.2  4.6776 2.52 
@A�����	 T 2 60.23 4.58 0.9004 1.1209 5.558  5.6982 3.5 
BC����	 J 139 63.701 6.4532 1.0910 1.0370 2.8755 -0.3166 3.4056 0 
,DE����	 T 7 63.9 5.82 1.1241 1.0216 4.571  4.4516 0.53 
FG�����6	 T 1 67.43 7.28 0.4648 1.0695 3.248  1.9772 3.42 
H�������	 T 3 62.82 3.93 0.0650 1.1414 4.11  4.3075 2.22 
IG�����6	 T 1 65.8 6.52 0.4751 1.2742 2.517  2.3170 8.25 
JK�L��6	 J 2 70.38 6.09 1.1444 1.1735 2.489  2.2413 3.33 
�MN����	 T 4 64.46 5.82 0.9272 1.0274 4.139  4.1877 0.53 
�OP����	 J 2 55.17 4.26 0.5778 0.8348 8.593  8.7091 0 
1Q����6	 T 1 64.57 6.32 0.5919 1.0657 2.654  3.6082 8 
�R�����	 J 3 54.67 4.55 0.6914 1.0280 7.214  6.6640 1.31 
S�T����	 T 2 64.45 6.07 0.9148 0.9758 3.92  4.5058 0.54 

U�V������	 T 1 57.68 4.8 0.2598 0.9006 5.867  7.3575 0.74 
WX�����6	 J 2 66.52 4.62 0.4667 1.8697 2.338  0.7541 8.04 

Y�Z[�����6	 T 3 68.46 8.78 1.3351 0.9473 2.259  2.0727 0 
\]^_`�����	 T 1 61.28 5.88 0.3835 0.9996 4.935  4.8466 1.51 
ab�c�����	 T 1 58.85 4.03 0.8318 0.9402 5.916  7.1776 0 
d.e����	 P 2 58.53 4.68 0.5000 0.9161 3.943  8.2091 0.47 
df����	 T 1 63.18 7 0.4831 0.9705 4.907  3.9905 0 
g�h����	 T 1 65.93 6.24 1.1010 1.1524 4.119  2.8730 2.37 

g�h`����6	 T 1 64.98 6.44 1.0000 1.1902 3.999  3.0572 2.42 
i9j����	 J 1 71.59 8.03 1.4632 1.1330 1.735  1.2907 2.85 
k�����	 P 1 62.68 6.56 0.7826 1.0784 3.307  2.9167 6.86 
lmn��	 T 1 50.85 4.57 0.3363 0.7735 7.959  11.7853 0 

opq����	 T 1 67.17 6.37 0.5965 1.1678 2.62  2.9183 2.87 
opqr����	 T 1 60.14 4.78 0.5672 0.9797 4.7  6.5956 1.31 
st�����6	 J 1 71.8 5.39 0.5760 1.4518 2.52  1.2961 6.39 
uvw����	 J 1 57.79 4.33 0.7390 1.1970 5.616  4.7967 3.43 

xyz           
{|��	 S? 1 68.06 8.58 1.0725 1.0043 2.272  1.8716 2.78 
-}���	 T 1 66.08 9.3 1.2683 1.0029 1.787  1.8078 2.75 
~�����	 T 2 70.23 8.13 0.9085 1.2117 4.008  0.7236 2.28 
�������	 T 3 64.65 7.02 1.0115 1.0365 3.796  3.1137 3.58 
d������	 T 3 61.78 6.92 0.8652 0.7793 3.793  5.7795 0 
�������	 T 2 59.67 6.83 0.8117 0.9086 5.918  5.4862 0 

�yz           
�������	 T 1 68.24 7.04 1.8971 1.2497 3.603  1.8280 3.75 
�����	 Pt3 1 59.76 6.38 1.4259 0.8404 10.102  5.3343 0 

#�.����	 S 1 62.04 8 0.9370 0.9889 5.959  2.4681 2.81 
��-����	 T 1 73.45 6.74 1.5627 1.1545 2.203  1.5366 1.09 
���-����	 T 1 70.73 8.21 1.2493 1.1770 1.978  1.6610 0 
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