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ooon
= 1 51
(BAL.-EE%)
1 2 3 4 5 6 7
P,0;5 29.140 24.655 28.212 28.609 28.304 28.004 27.012
Nb,O; 45.474 49.468 44.025 44.645 44.168 43.701 42.153
MgO
Zn0O 13.922 7.572 5.391 13.668 13.522 13.379 7.743
TiO, 3.468 5.291
Bi,0,
Sio, 0.411 0.745 0.398 0.404 0.399 0.395 0.381
B,0; 1.296
Al,0, 1.395 1.351 1.370 1.355 1.341 1.294
Li,O 1.004
Na,O 2.121 2.053 2.060 1.966
K,0 3.223 2.922 3.120 3.097
Ca0 0.767
SrO
BaO 3.148 9.512 10.158 10.301 10.191 10.083 19.452
WO,
Zr0,
Sb,0, 0.399 0.362
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
FIs 81U E 8 %]
S[4EIYE E%]
Mg+Zn 13.922 7.572 5.391 13.668 13.522 13.379 7.743
Ti+Nb+Bi 45.474 52.936 49.316 44.645 44.168 43.701 42.153

(Mg+Zn)/(Ti+Nb+Bi) 0.306 0.143 0.109 0.306 0.306 0.306 0.184

Si+B+Al 1.807 2.041 1.749 1.774 1.755 1.736 1.675
(Mg+Zn)/(Si+B+Al) 7.706 3.710 3.082 7.706 7.706 7.706 4.624
Li+Na+K 5.344 2.922 5.173 1.004 2.060 3.097 1.966
Mg+Ca+Sr+Ba 3.915 9.512 10.158 10.301 10.191 10.083 19.452
Li+Na+K+
Mg+Ca+Sr+Ba 9.259 12.433 15.331 11.305 12.251 13.180 21.418

(Mg+Zn)/(Li+Na+K+

Mg+Ca+Sr+Ba) 1.504 0.609 0.352 1.209 1.104 1.015 0.362
La+Gd+Y+Yb 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B EFE ng 1.82131 | 1.90152 | 1.85670 | 1.84784 | 1.83801 | 1.82833 | 1.83043
TR v, 241 21.1 22.1 24.2 24.4 24.6 25.6
A 7olnm] 415 435 414 404 400 402 398
HSREH | Tel[Cl 581 629 633 584 599 624 627
B K= At[C] 646 700 699 646 661 684 687
THREEREH o
[x 107K-] 53 49 60 48 51 52 62
A yax[ X 107K "] 561 547 570 492 567 616 571
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Ooo0on
= & 51
(B A BE%
8 9 10 1 12 13 14
P,0; 30.259 | 30.813 | 30.602 | 31.533 | 27.633 | 26.772 | 28.020
Nb,O, 47.221 | 48.085 | 47.756 | 49.209 | 38.810 | 44.763 | 38.868
MgO 2.896 5.969
Zn0 14.457 8.833 | 14.621 9.039 4526 | 13.704 | 11.900
Tio, 11.106 11.678
Bi,0,
Sio, 0.427 0.435 0.432 0.445 0.418 1.318
B,0, 2.345
Al,O, 1.449 1.476 1.465 1.510 1.418 1.491
Li,0
Na,O 2.202 2.242 2.227 2.295 2.155 2.087
K,0 3.275
Ca0 3.985 8.116
SrO
BaO 10.660 | 10.328 6.726
WO,
Zr0,
Sb,0,
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
FI4H 81U E %]
S[HEIYE E%]
Mg+Zn 14.457 8.833 | 17.517 | 15.008 4526 | 13.704 | 11.900
Ti+Nb+Bi 47.221 | 48.085 | 47.756 | 49.209 | 49.916 | 44.763 | 50.546
(Mg+Zn)/(Ti+Nb+Bi) 0.306 0.184 0.367 0.305 0.091 0.306 0.235
Si+B+Al 1.876 1.910 1.897 1.955 1.836 2.345 2.809
(Mg+Zn)/(Si+B+Al) 7.706 4.624 9.233 7.677 2.466 5.845 4.237
Li+Na+K 2.202 2.242 2.227 2.295 5.429 2.087 0.000
Mg+Ca+Sr+Ba 3.985 8.116 0.000 0.000 | 10.660 | 10.328 6.726
Li+Na+K+
Mg+Ca+Sr+Ba 6.187 | 10.358 2.227 2.295 | 16.089 | 12.416 6.726
(Mg+Zn)/(Li+Na+K+
Mg+Ca+Sr+Ba) 2.337 0.853 7.866 6.540 0.281 1.104 1.769
La+Gd+Y+Yb 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B EFE ng 1.83904 | 1.83282 | 1.83712 | 1.83075 | 1.87193 | 1.84662 | 1.90089
TR v, 23.9 24.4 23.6 23.6 21.1 24.2 20.7
A 7olnm] 409 403 415 407 433 422 426
HSREH | Tel[Cl 589 611 594 613 639 579 625
B K= At[C] 645 666 648 664 697 624 675
THREEREH o
[x 107K-1] 46 54 43 45 64 51 M
A yax[ X 107K "] 531 677 588 810 732 503 702
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% 1E 51 e & 4
(BB 8%
15 16 17 18 19 A
P,0; 28.692 | 29.725 | 30.269 | 28.517 | 28.209
Nb,Os 39.800 | 46.387 | 47.236 | 44.501 | 44.021 | 17.700
MgO
Zn0 9.139 | 19.882 | 17.354 | 13.624 | 13.477
Tio, 14.948 27.000
Bi,0,
Sio, 0.900 0.419 0.427 0.402 0.398 | 26.000
B,0,
AlLO, 2.290 1.423 1.450 1.366 1.351
Li,0 1.062
Na,O 2.163 2.203 1.038 1.026 | 11.800
K,0 4.231 3.154 3.120
Ca0 2.000
SrO
BaO 6.161 6.094 | 14.600
wo, 2.304
Zr0, 1.238 0.900
Sb,0,
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
FI4+ &I Y& £ %]
S[HEIYE E%]
Mg+Zn 9.139 | 19.882 | 17.354 | 13.624 | 13.477 0.000
Ti+Nb+Bi 54,748 | 46.387 | 47.236 | 44.501 | 44.021 | 44.700
(Mg+Zn)/(Ti+Nb+Bi) 0.167 0.429 0.367 0.306 0.306 0.000
Si+B+Al 3.190 1.843 1.877 1.768 1.749 | 26.000
(Mg+Zn)/(Si+B+Al) 2.865 | 10.789 9.247 7.706 7.706 0.000
Li+Na+K 4.231 2.163 3.265 4.192 4.146 | 11.800
Mg+Ca+Sr+Ba 0.000 0.000 0.000 6.161 6.094 | 16.600
Li+Na+K+
Mg+Ca+Sr+Ba 4.231 2.163 3.265 | 10.352 | 10.241 | 28.400
(Mg+Zn)/(Li+Na+K+
Mg+Ca+Sr+Ba) 2.160 9.191 5.315 1.316 1.316 0.000
La+Gd+Y+Yb 0.000 0.000 0.000 0.000 0.000 0.000
BT E n, 1.90267 | 1.84511 | 1.84175 | 1.82578 | 1.82660 | 1.84051
FTIRHE v, 19.5 23.5 23.5 24.3 24.1 24.0
A Solnm] 428 414 412 402 408 415
HSRER A TeglCl 610 570 545 629 627 615
B K = At[°C] 672 605 588 686 685 657
THRBEERRH o
[x 107K~ 45 41 46 50 51 94
& uax[ X 107K "] 980 450 409 572 575 1289
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