[ FEEE  F H BT TRER 4.

PNCTN841-82-61 | BET 3, 2001. 6. -6

e G PEEE E M AEE 12 B4 5 8 (V)
9 A EAEREM (F X-5~F X-15) 0 #5(1)

The Analytical Techniques in the Field of High Level
Rad —Waste Treatment(V) .

Preparation of Glasses Working Standards (FX—5~FX—15)

1982 £ 10 A

By HiF - BB B RS R
® oWl B OE M

S o i s =]



ToERE BRERERAIC ST SRERURMEER L T 3HARET

FRBOSHI T —AEET - EH - BHT IR, TRICBEVSbEcEa,

T319-1184 RIREIBEEFIER KFTH a4 E#49
Bkt 7L B SR B
EITERMRS i hE

Inquiries about copyright and reproduction should be addressed to:
Technical Cooperation Section,
Technology Management Division,
Japan Nuclear Cycle Development Institute
4-45 Muramatsu, Tokai—mura, Naka-gun, Ibaraki, 319-1184
.Japan

(© BRI 4 7 )V BI R4S (Japan Nuclear Cycle Development Institute)
2001




A

iy

of

PNCTN841-82-61
1982 A

B EEENMLBICE ST 59 (V)
# o AV EEBERE (FX—5~FX — 15 )OHER(1)

The Analytical Techniques in the Field of High Level
Rad —Waste Treatment

Preparation of Glasses Working Standards (FX —5~FX — 15)

¥*

RWHEE A B Ok —

wEE KA &EE* B B 14
g A =} g B &
# ® E — ® BB —
MoK E B W E B M

1978 % 7 H H~ 19824 10 A H

R AR E L ER AR LT, ¥ AE(EORES T ELMRTS
TeHRESTAN S REXEERR - ANT 3,

SRR ONBERHECHEEL TY 7 AELLERROBESED AT
50 TNSIESHINEE L TRFREE, FEAMNFESLCRES LEOER L&
BHlfeh, IOBHECKELIS AR TS0, AEFOEXEIFEOHRBRIELETSH
D, REGWCHLTLELS 7 AEEBERAN 2R L, ANIES -BRFER
BICE T, UVEXEIMNELCL 2 —-EEREEBL, H—U4BI L0
L, LEMMFCL->TREREZREL, CORKEHRY I 2 EEZAPOHEN,
—ERRBICERMEREDLDDOFIFESDVWTRBBLIUVHRA T LD DTH
%,

*  RAER AT AR



PNC N841-82-61

H /4
1 ﬁif"% ............................................................................................................................ 1
2. H I X@ﬁﬁﬁ@ﬁﬂ ........................................... Ayt g e mmmemmneemmaaessasssiesenssana sttt e e e e oo masaesees 2
2 — 1 @ﬁaﬂ@%ﬁgﬁ-@ ................................. U P UYN 2
2 —9 %@ﬁ& ...... e s Cvereen O U N 5
2 — 3 ﬂa%‘ﬁ}ﬁﬁaid’ckU‘fﬂ—ﬁ%—ﬁEﬁmEﬂ@ﬁéﬂ‘lﬁiﬁ ............................................................ 8
3 f{'ﬂﬁﬁgﬁ ....................................................................................................................................................... 9
31 RBRICHD VI IBEBEREGH i 9
3 _2 ﬁﬁj&'& .............................................................................................................................................. 10
3-3 H-ERRER ~ 10
b FIRIEBRIE DT o0 DGIAT o o 58
4 —_ 1 ﬁ} ﬁ ﬁ .............................................................................................................................................. 58
4 _ 2 ﬁﬁﬁ% ............................................................................................................................................... 58
4 —_ 3 ﬁﬁ%%&iﬁ:\-{ﬁ ......................................................................................................................... 60
5. % ;n o 72
6 {T‘I- ﬁ ............................................................................................................................................................. 73



PNC N3841-82-61
1. ¥ %2 2% &

BREERRO Y 7 AECABEERORRSED SN TV AN, ThoOHEMBICBY S
ABLAOMERBRBRELETHY, RRHEIN 6 LOTREEIN O 12» 0 A EOHN
ROBELRETHS, SHARBEENCREABERSDORABERY O EHABIRD v 5
Y, Tub2vsEbEIND, TN AELMLBCEBOTRESF 2L LTHFIr 1B
H5ADEABEEND. > THI AELDERFHBECES IFERL0ERU LA
B, TOAIABRATRICBEL OB LM, ALBARNE TN, EROKAE « FHBOH
Tk, BEAEBROLVWILETD 3, ' '

Bk ld, TTRCNOERICHES AFEHOBMB DY, R 75 2EUBEBLTY 7
ABBBENRE LTAREERN L, RBRFRCHELEEMICHRLTEL, <O
HEEETRESE, BRANESLCREDRINETH B0 L OBEIC LdbIEL L T
Blid, 3 LTHIMBRRETHRBANOIEAFBETHY, BEAF K ELER
YRS OB R A HE Lo

H5ABK I ABERLESE TR~ BB AR TRV LD, TEREHECHS
RBROEAT, 17 AEEEELEBLL, BRERBFEFLABRENARZICEEAL,
BE - ERFBREICLE T ot TOHFAEHICE, BH5H, Y41 EZBIUH VoL ZE
DEEVRNLACTARTHY, BEAELSEL2BEON 7 AELEERF AL .
BUL A5 RAEEEBR T OR XRAFIEIC L > TH—ERBRET - THA R —MERE
Liob, BEXORTE (AER) FRET 40, LEMFEICEZMFEREL DEL
RREEREL o RAMERANEEBEL B —KL, BRI ~IERTHEHORTIE
HEENTLH D THRCOEEREZAALTY LR XBMTEORRERXCETEDR
BELEZELEFoRREDOHE -BEEZH > TiITE/ 0,



PNC N841-82—61
2 7 A EEHF OHR

2 -1 FEANOBYHE

ARAA 7 AREERE L TR, SEHERRON 7 2 BULERKORRESED ST
VBN I AR EERTIAERSEROTF ABETHIENEI LV, BEHRSED SN
TVEFRITABRNIARNIOL OBEYESPEETNICEEREL THEHBATI T,
th, BERNOBNIEEYLEMERCHRE L), &~ | KARBERER LAY, ©
OHFAMMEBROEYD TH B, - THHERROMRE (F) 2F—21LR LI,

D FX—1~FX~ARBEEMF-PHRAEEILVT I AR L GORR &9 3,

D FX-b~FX—-8RFX—- 207 A flRICHEENERLE20%~35BETERENICE

bS8 7:472AMRET 3,
'$-FX-QHFX—S@WEVﬁA%&UthA%ﬁUvéwﬁﬂb,FX—H@F&#

DY ZRAMBlIENVNET L e VT LEL)YLLBEREE I,

) FX-13BIUFX-15EREVDREFX—11 LRHENIOFIc—EL, #72E0%

FX—-1~FX-4 DM LA CEETERDEES L1,

8 BINVF=20LBLURME I VY 23BBETHEBON7 R ERAMTICLIRE LD
 THBEU= 9 rAREEELI,



-1 9 BHERLS S 2AVEEREE SR (BHr %)
=% FlNo. : FX— - - - - - - —

Si0. 56.75 | 53.756 | 50.75 | 47.75 | 46.71 45.43 43.76 42.10 47.07 44.305 46.20 41.32
# | BeOs 145 | 175 | 205 | 235 15.21 14.79 14.25 13.71 15.33 14.42 11.80 16.69
5 | Al.O4 6.0 5.0 4,0 3.0 4.34 4.225 4.07 3.98 4.38 4.12 4.88 3.26
2 1 Li2O 325 | 375 | 4.25 | 4.75 3.26 3.17 3.05 294 3.28 - 3.09 2.65 3.46
5 Na; O 15.0 125 | 10.0 75 | .10.86 10.56 10.18 9.79 10.95 10.30 12.21 8.14

K:0 1.5 2.5 3.5 4.5 2.17 2.11 2.035 196 2.19 2.06 1.22 2.85
2| ca0 1.5 2.5 3.5 4.5 2.17 2.11 2.035 1.96 2.19 2,06 1.22 2.85

Zn0O 1.5 2.5 3.5 4.5 2.17 2.11 2.035 196 2.19 2.06 1.22 2.85

Rb: O 0.136 0.17 0.204 0.238 R £ |[ %

Cs20 0916 1.144 1.37 1go | K(0.378)| }K(0559)

SroO 0.366 0.46 0.55 0.64 0.366 0.55

BaO 0.607 0.76 0.91 1.06 0.607 0.91
y | 2r0: 1.79 2.24 2.68 3.13 1.79 2.68

Nb: O3 - - - - = -

MoQs 1.78 2.22 2.67 3.11 1.78 2.67
T | RuO;(Fe20s) Fe (0.542) | Fe (0.677)|Fe (0.813) |Fe (0.949) | Fe (0.542) | Fe (0.813)

PdO (NiO) Ni (0.262)| Ni (0.327)|Ni (0.939){Ni (0.459) | Ni (0.262) | Ni (0.393)
Z | TeOq 0.23 0288 0.34 0.4032 0.23 0.34

Cr20; 0.115 0.14 0.17 0.201 0.115 0.17
v | NiO 0.0778 0.097 0.117 0.136 0.778 0.117

Fes O3 0.651 . 0814 0.977 1.139 0.651 0.977

Y, Os 0.225 0.28 0.34 0.394 0.225 0.34
B La; O; 0.76 095 1.14 1.33 0.76 1.14

Cez0; 1.02 127 1.53 1.78 1.02 1.53
51 | PryOs 0.45 0.56 0.67 0.78 0.45 0.67

Ndz O3 1.69 211 2.54 2.96 1.69 2.54

Sms O; 0.139 0174 0.209 0.243 0.139 0.209

Ell203

Gd;0s } 0.278 0.347 0.417 0.487 0.278 0.417

etc :

Tcz O7 (MnQz) Mn ( 0.26 )| Mn(0.325) | Mn ( 0.39 )| Mn{(0.455) {Mn( 0.26 ) | Mn( 0.39)

Rh; 03 (Co0Q) Co (0.105)| Co(0.131) | Co (0.157){C0 (0.183) [ Co (0.105){Co (0.157)

19-¢8—1¥8N ONd
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x -2 BHRAMERO#HE (A)

% |eviee oo | mimicer | BEUT LB \gupsre | RIEYEE

H 2.0 - ,

Na 0.97 Na; O 0.485 61.98 30.06
‘Rb | 000714 Rb:0 0.00357 188.83 0.674
Cs 0.0318 Cs:0 0.0159 286.03 4.548

Sr 00173 Sro 0.0173 105.595 1.827

Ba | 0.0194 Ba0 0.0194 153.63 2.980
Y 0.00976 Y, Os 0.00488 225.87 1.102
La | 001576 " Laz0s 0.00788 325.21 2.563

Ce 0.0305 Ce: 03 0.0152 329.31 5.0055

Pr 0.01488 Pr; Os 0.00743 329.88 2.451

Nd | 0.0492 " Nd, O3 0.0246. 337.835 8.311

Pm | 0000436 Pm; O3 0.000218" 341.82 0.0745

Sm | 001026 SmzOs 0.00513 345.085 1.770
Eu | 0001598 Eus Oy 0.000799 354.25 0.283
.Gd | 0000816 ' Gd»0; 0.000408 359.65 0.147

Zr 0.0711 Zt O 0.071 125.25 8.905

Nb — Nb3 Os 217 E—8

Mo | 0.0605 MoO; 0.0605 145.68 8.814

Te 0.01466 Tca Oy 0.00733 309.275 2.267

Ru | 00335 RuO; 0.0335 134.09 4.492

Rb | 0.0068 Rh; 04 0.00340 254.175 0.864
" Pd | 00174 . PdO 0.0174 121.75 2.118
_Ag | 0.000766 Ag:0 0.000383 234.04 0.0896

Cd | 0.000877 Cdo 0.000877 127.515 0.112

In | 000002 In:0

Sn | 0.000603 Sn0; 0.000603 154.39 0.0931

Sh | 0.00015 Shs Oy 0.0000747 293.64 0.0219

Te 0.00707 TeOs 0.00707 161.42 1.141

Ge | 806 E—6 Ge O 806 E—86
"As | 194E-6 As;O; 9.68 E — 7

Se 0.0114 Se Oy 0.00114 112.79 0.1286

U 0.0081 U0s 0.0081 285.33 2.311

Np | 0.00319 NpO: 0.00319 268.99 0.858

Pu | 0000215 Pu0;, 0.000215 271.53 0.0584

Am | 0000504 Amy O; 0.000252 532.13 0.1341
Cm | 00000474 Cm; 04 0.0000237 534.26 0.0127

Fe 0.040 Fe2 Os 0.020 159.50 3.190

cr | 0.0074 Crz 04 0.0037 152.05  0.5625

Ni | 0.0051 Ni O 0.0051" 74,63 0.3806

' ' 98.3495 /2
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0Ok XA RE RBERTAA~T L v X (IKF) 2468 L, 385 ERIBUEHLER
LTD® LOW SPEED% M Lho ¥ /- BFEHEIX Al Os CKIEF 180), SiC GHIEE 240) % &
L, RIERBFIKDVTRE—ERBRIESS, SEBRILVYEERAELBEAEIC X - T
BRFIEZFAML, 7VARMLAE20RER20T, FORXEMFEOHERELRIL,
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#z—4 #l
o X B H HRK: 740 074R CrE®
oEFEBE—BH : 50kV — 40 mA
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oA B = =z~ .. SUS 38mmg

- Element Spectrum 20 Abs. Crystal Detector | Time (sec)
Na Ke 55.20 1 TAP PC 100
Al r 142.78 " EDDT ¥ 80
Si ﬂ 108.06 17 " " 40
K # 50.32 # ” ¥ #
Ca "o 113.12 1/ LiF S.C "
Zn " 41.81 Ls 7 " "
Fe v 57.50 1 v v "
Ni o 48.67 " " Y #
Cr v 69.36 " ” ] 80
Rb " 26.61 # " # 40
Sr " 25.15 1/ " " "
Zr 4 22.54 L n " n
Mo # 20.33 # y 7 v
Cs La 91.86 1 » W I
Ba " 87.19 ¥ V] " ]
La " 82.94 " ¥ ¥ ”
Nd " 72186 " " ¥ "
Te # 109.586 " v ” 7
Mn " 9520 " " ” "
Co Ka 52.80 7 v # )
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Lo #DEMRAE, COBLEED 1AL —5iCR L,

o '\/n 1—1 (2”2_ (2;13)2)

R-5 BRROKVELAREED 1A (EHRERTER)

ELMENT
No

FX—5 0.45 | 039 | 029 | 0.16 | 0.33 | 0.37 | 0.39 | 0.83 | 1.28 | 0.35
FX—-6 0.38 | 0.31 | 0.27 | 0.22 | 0.34 | 0.17 | 0.30 | 0,33 | 1.08 | 0.26
FX—7 0.36 | 0.31 | 0.23 | 0.21 | 0.42 | 0.37 | 0.24 | 0.23 | 1.43 | 0.25
FX-8 0.59 | 0.32 | 0.40 { 0.17 | 0.26 | 0.28 | 0.30 | 0.31 1.08 | 0.34

Na Al Si K Ca Zn Fe Ni Cr Rb

ELMENT
No

FX—5 0.22 | 0.19 | 0.21 | 0.39 | 0.35 | 0.68 | 0.39 | 1.26 | 0.89 | 0.59
FX—6 0.23 { 0.18 | 0.19 | 0.46 | 0.35 | 0.59 | 0.39 | 1.17 | 0.83 | 0.51
FX—-7 0.21 | 0.23 | 0.18 | 0.38 | 0.36 | 0.43 | 0.52 | 1.01 | 0.93 | 0.70
FX—-8 0.15 | 0.20 | 0.22 | 0.26 | 0.34 | 0.44 | 0.50 | 0.71 | 0.79 | 0.66

Sr Zr Mo Cs Ba La Nd Te Mn Co

C.V =% x 100 &2

3 -3 BH—EHBRER
2 -3 THANEH—ERBCOVTH VR XEMEIC L - TH—ERRAN AR L,
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#-8 HIANEEEEABOSWER—EBEREQ
(FHE&-FX—-1)
HA %
T £ Si0 -Al2 O Na:0 K: 0 ZnQ B:0; Li, O Cal0
ERfE | 57.64 6.18 13.0 1.26 1.53 14.57 - 3.28 1.58
57.83 6.04 13.0 1.29 155 14.53 3.29 1.59
57.72 6.12 13.2 1.31 1.57 14.39 3.30 1.59
57.55 6.11 13.1 1.28 1.62 14.44 3.29 1.58
57.65 6.19 13.0 1.24 1.52 14.70 3.27 1.67
S8 | 57.68 6.16 128 %| 126 1.50 14.68 3.25 1.57
57.58 6.26 13.0 1.24 1.49 14.76 3.28 1.57
57.52 6.35 13.1 1.22 1.55 14.46 3.33 1.58
57.75 6.15 13.0 1.25 1.49 14.68 328 1.57
57.46 6.21 13.0 1.22 1.48 14.51 3.27 1.57
¥ 57.637 6.176 | 13.050 1.256 1.630 | 14.572 3.284 1.576
0.119 0.090 0.08 0.031 0.046 0.134 0.022 0.009
c.v 0.21 1.5 0.6 2.5 3.0 0.92 0.7 0.5
® F—yBH
FX —2
5 ®| Si0: | Al:Os Na,0 K20 Zno B:0; | LiO CaO
FAME | 59.24 5.57 9.87 2.06 269 | 1283 4.12 2.83
59.28 5.45 10.00 2.09 2.62 12.80 4,08 2.85
59.34 5.46 9.89 2.11 2.64 12.85 4.14 2.84
59.35 5.51 9.84 2.12 - 2.60 12.75 4.15 2.86
59.06 5.72 0.73 2.04 2.68 12.92 4.12 2.83
SHE | 59.27 5.72 9.85 2.05 2.73 13.00 4.06 2.83
58.05 571 9.95 2.07 2.72 12.44 4.08 2.81
59.26 5.70 9.84 2.03 2.76 13.06 4.13 2.80
59.49 5.63 9.85 2.02 2.77 12.95 4.15 2.82
59.17 5.21 0.86 2.02 2.73 12.72 4.13 2.81
2 59.241 5.567 9.867 2.061 2.694 | 12.832 4,115 2.827
o 0.161 | 0.174 0.075 0.038 0.062 0.185 0.083 | 0.020
c.v 0.27 3.1 0.76 1.8 2.3 1.4 0.8 0.70
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£-0 FIRFEREEDHOITER—-ERQ)

(A®% ~FX—3)

BA L H

j"T: ﬁ SiOz Alea Nazo K20 ZnO BzOs Lizo Cal0Q
ETME | 4958 4.34 7.79 3.58 3.99 22.22 439 4.12
49.72 4.20 7.84 3.58 4,04 22.06 4.44 4.16

4991 4.22 7.73 3.56 4.03 22.30 4.43 4.16

49,72 4.21 7.84 3.56 4.06 22.05 4.45 4.18

49.54 4.34 7.80 3.64 3.93 21.89 4.43 4.14

SHTiE | 49.48 4.37 7.68 3.62 4.00 22.27 443 4.18
49.55 4.43 7.08 %| 3.62 3.93 22.13 4,42 4.14

49.59 4.40 7.80 3.60 4.02 22.31 4.33 4.05

49.43 4.41 7.81 3.49 3.92 22.47 4.30 4.07

49.32 4.47 7.80 3.53 4.00 22.50 4.31 4.08
7 49.584 4.338 | 7.787 3.577 3.992 | 22.22 4.393 4.123
P 0.177 0.103 | 0.055 0.048 0.052 0.202 0.061 0.045
C.V 0.36 2.4 0.7 1.3 1.3 0.9 1.4 1.1
¥ F-sBA

FX—4

7_'-[2 i SlOz Alea NazO Kzo Zn0 Ban Ligo CcaO
LORE | 5034 4.07 | 875 3.26 3.72 | 2159 432 3.88
50.48 3.86 8.98 3.24 3.75 21.35 - 4.39 3.87

50.42 3.88 8.96 3.26 3.73 21.58 4.38 3.88

50.38 3.92 8.93 3.26 3.74 | 2161 4.35 3.87

50.16 4.04 8.26 3.30 3.61 21.60 438 3.88

STl | 50.20 4.06 8.47 3.29 3.73 21.67 4.36 3.91
50.24 4.05 8.49 3.32 3.70 21.43 4.38 3.91

50.32 4.36 8.85 3.21 3.75 21.57 421 3.86

50.51 4.19 8.80 3.21 3.75 21.71 4.20 - 3.86

50.36 4.25 8.97 3.27 3.75 21.80 4.20 3.89
T 50.341 4.067 | 8.745 3.262 3.723 | 21.591 4.316 3.881
¢ 0.122 0.171 | 0.269 0.038 0.045 0.136 0.085 0.019
c.v 0.24 4.2 3.1 1.2 1.2 0.6 2.0 0.49
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#—-10 W7 ArRBEIAHOSHEBR—EEG
: (EB&—-Fx —5) (Bt 2 %)
TR SO AL:0: | Naz0 K20 Zno Sro MoOs Crz0s | NiO | Fe:0s
FoRiE | 48.68 516 | 1011 1.82 2.18 0.44 179 0.14 0.37 0.83
48.76 5.16 9.95 1.84 209 0.42 1.99 0.13 0.37 | 0.85
48.61 529 | 10.05 1.83 211 0.42 196 0.13 0.36 0.82
48.47 5.23 9.94 1.86 218 0.42 1.99 0.13 0.36 0.84
48,57 520 [ 10.00 181 2.15 0.45 177 0.14 0.36 0.84
S| 48.83 5.15 10.08 1.79 2,20 0.44 172 0.14 0.36 0.83
48,67 510 | 1000 1.81 2.20 0.44 172 0.14 0.85 0.83
48.45 5.11 10.31 1.79 | 224 0.46 164 0.15 0.39 0.85
48.48 506 | 10.35 1.81 2.21 0.46 1.65 0.14 0.39 0.83
48.41 510 | 1028 1.83 2.26 0.47 169 0.15 0.38 | 0.82
i 48.583| 5156| 10106| 1818 2176| 0.442] 1792| 0.138 0.368| 0834
e 0.147| 0.078| 0.161| 0023 0059{ o0.0198| 0146] 0008 0.015] 0011
cw 0.30 1.4 1.6 1.3 2.7 4.3 8.2 5.7 3.9 1.4
% % | cao0 Cs:0 TeOq Liz0 B2 03 BaO Z10q Rb:0 | CoO MnO;
ERM 2.32 0.65 0.20 3.22 | 14.94 0.70 1.69 0.11 0.11 0.24
2.31 0.66 0.19 3.19 | 14.92 0.73 1.82 0.11 011 0.25
2.31 0.66 0.20 3.20 | 14.95 0.67 1.70 0.11 0.11 0.25
2.30 0.64 0.21 3.18 | 1489 0.73 1.72 0.11 0.11 0.25
2.34 0.64 0.21 322 | 1501 0.70 1.60 0.11 0.11 0.24
547 2.31 0.66 0.20 322 | 1501 0.77 1.73 0.12 0.11 0.24
2.29 0.65 0.20 322 | 1508 0.71 1.66 0.11 0.11 0.24
2.38 0.62 0.20 3.25 | 1500 0.63 .70 | . 011 0.11 0.24
2.35 0.65 .21 3.25 | 1474 0.6 4 1.68 0.11 0.11 0.24
2.31 0.65 0.21 3.24 | 1485 0.68 1.63 0.11 0.11 0.24
F 2318 0.647| 0.203| 3.218| 14938 0695 1.693 0.111| 011 0,243
a 0.027] 0013 0.007| o0.025| o0.102] o0.045| o063 0.003 0.005
C-v 1.2 2.0 3.5 0.8 0.7 6.5 3.7 3.0 2.1
T % Y205 Laz Os Cea0s Pr:0s Nda Os SOy Euz Os Gdz 0s
£ R @ 0.239 0.979 0.830 0.553 1.93 0.199 0.0069 0.648
0.241 0.974 0.836 0.548 1966 0.198 0.0058 0.661
0.240 0.972 0.837 0.549 2,003 0.199 0.0059| 0.562
0.238 0.966 0.831 0.548 1.982 0.197 0.0057 0.669
0.240 0.963 0.825 0.551 1.803 0.198 0.0083| 0.631
8 W @& 0.242 0.989 0.833 0.555 1.808 0.200 0.0082| 0.638
0.240 0.966 0.829 0.555 1811 0.200 0.0083| 0.630
0.237 0.995 0.827 0.559 1977 0.199 0.0066] 0.B654
0.237 0.994 0.828 0.561 1.983 0.200 0.0068] 0.651
0.236 0.996 0.828 0.560 1985 | 0199 0.0067 0.649
X 0.239 0.979 0.830 0.553 1.928 0.199 0.0069 0.648
o 0.002 0.014 0.604 0.006 0.091 0.0010 0.0011 0.013
C+V 0.83 1.4 0.48 1.1 0.47 - 0.50 15.9 2.006

—63—
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#F2—10 F72ARBEPMOIHHR—BRY

(HBE-FX —6) (B 1 %)
x # 8i0: Aty O Naz O K20 ZnO SrQ Mo Oy Crz0s Ni O Fez20;
#oR@E 46.88 4656 10.13 1.89 2.15 0.52 2.25 017 0.46 0.99
46.91 4,75 9.96 1.86 2.12 0.54 214 0.16 0.44 0.97
46.95 4.77 9.88 .83 215 0.54 2.18 0.16 0.44 0.97
46.97 4,74 9.82 1.84 2.13 0.55 2.10 0.18 0.44 0.96
46,84 4.65 10.10 1.93 2._24 0.47 2.39° 0.16 0.46 1.0¢
SF#E 46.74 4.58 10.00 1.92 2.20 0.47 232 0.18 0.46 1.02
46.67 4.77 9.87 1.93 2.17 0.52 2.32 0.16 . 0.46 1.03
46.95 460 10.45 1.89 2.05 0.66 2.26 0.18 0.47 1.0¢
46.93 4.49 10.49 1.90 2,15 0.51 2.28 0.17 0.47 1.01
46.97 449 10.64 1,92 2.11 0.56 2.25 0.18 0.48 0.98
X 46.881 4648 10,134 1.891 2.146 0.624 2.248 0.170 0.457 0.893
[ 0.109 0.115 0.309 0.039 0.055 0.035 0.093 0.010 0.015 0.024
C+V 0.23 2.5 3.1 2.1 2.5 6.7 4.2 5.9 3.2 2.6
T % Ca0 Cs: O Te Oz Liz O B: Oy BaQ Zr (e Rbz O CoO MnO;
#5E 2.24 0.84 0.30 3.15 14.67 0.94 2.10 0.16 0.14 0.30
2.24 0.82 0.29 3.16 1468 0.93 1.94 0,16 0.13 0.29
2.20 0.86 0.33 3.12 1475 0.94 2.04 0.17 014 0.29
2.21 0.85 0.31 3.14 1464 0.96 217 0.17 0.14 0.29
. 2.25 0.84 0.29 315 1475 0.94 2.14 0.16 0.14 0.2¢
S A 2.24 0.86 0.30 3.09 1470 0.98 2,18 0.16 0.14 0.29
2.28 0.85 0.29 3.13 1475 0.9.9 2.05 016 0.14 0.29
2.24 0.78% 0.30 3.20 1452 0.89 2.20 0.16 0.14 0.31
2.23 0.83 0.29 3.17 14.61 0.90 213 0.16 0.13 0.31
2.24 0.83 0.29 3.18 14.64 0.89 2.01 017 0.13 0.30
i 2.236 0.841 0.298 3.148 14671 0.935 2.095 0.163 0.136 0.295
¢ 0.023 0.014 0.014 0.033 0.077 0.037 0.089 0.005 0.005 0.009
C-V 1.0 1.6 4.6 1.1 0.5 4.0 43 ‘3.1 3.7 3.0
% -5 R
3 & Y: O Laz Os Cez Os Pry O Ndz Os Sm; O; Euz Os Gdz Oz
& R 0.299 1.22 1.033 0.686 2.34 0.248 0.0089 0.83
0.296 1.208 1,039 0.681 2.486 0.247 0.0080 0.826
0.299 1.207 1.035 0.681 2.489 0.247 0.0078 0.817
0.296 1.201 1.032 0.678 2.481 0.246 0.0078 0.819
2 i 0.302 1.207 1.032 0.690 2290 0.251 0.0104 0.788
0.305 1.219 1.044 0.694 2.312 0.253. 00107 0.798
0.304 1.215 1,039 0.694 2.304 0.252 0.0105 0.793
0.292 1.235 1.011 0.671 2.173 c.241 0,0082 0.884
0,296 1.250 1,027 0.683 2.222 0.245 0.0084 0.889
_ 0,301 1.269 1.042 0.704 2.298 0.261 0.0084 0.894
X 0.289 1.224 1.033 0.686 2.339 0248 0.0089 0.834
0.004 0.023 0.010 0.010 0.118 0.004 0.0012 0.043
_ C Vv 1.3 1.8 0.96 L5 5.0 1.6 . 185 5.2
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F—-11 #75 2BEZBOZFER—BRD
(AL -FX —-7) (Bfr s %)
T % 510z Al O Naz: O K: 0 ZnQ SrO MoOs Cra Oa NiQ Fee Oy
#RE 50.31 4.45 7.45 1.94 2.25 0.66 2.67 0.21 0.61 1.22
50.14 4.45 ©7.38 1.98 2.19 0.63 2.73 0.20 0.65 1.20
50.37 4.40 7.41 1.99 2.20 0.63 2.74 0.20 0.64 1.18
50.13 4,30 7.26 1.97 2.24 0.63 273 0.20 0.65 .19
49.87 4.45 7.46 .91 2.29 0.64 267 0.21 0.55 119
&y 50.59 4.54 7.44 1.87 2.26 0.69 2.60 0.21 0.57 1.20
50,12 4.49 T.40 1.91 2.28 0.69 2.49 0.21 0.56 1.19
50.36 4.45 7.556 .96 2.22 0.65 2.74 0.20 0.63 1.27
50.39 4.51 7.68 1.96 2.356 0.65 2,69 0.18#% 0.64 1,29
50.83 4.49 7.50 1.23 2.22 0.69 2.64 p.22 0.62 .27
Fi 50311 4.453 7.453 1.942 2.250 0.655 2.670 0.206 0.612 1.220
o 0.286 0.070 0.117 0.040 0.051 0.027 0.083 0,007 0.041 0.043
C+V 057 1.6 1.6 2.0 2.3 4.1 3.1 3.6 6.6 3.5
® 7T -2 B4
T # Ca0 Cs:0 TeO, LizO B:O, BaO Zr0; Rb; 0 - Co0 MnQ:
FEZRE 2.34 .12 0.35 3.26 8.29 1.21 253 0.19 0.17 0.38
2.31 1.06 0.36 3.24 8.18 1.24 2.56 0.20 0.17 0.39
2.31 1.11 0.34 3.22 8.09 1.21 2.65 0.19 017 0.39
2.32 1.06 0.33 3.23 8.16 117 2.51 0.19 017 0.28
2.36 1.12 0.33 3.21 8.48 1.25 2.50 0.19 0.18 0.38
& Brid 2.41 .19 0.36 3.25 8.40 1.24 2.54 0.19 0.17 0.38
2.37 1.14 0.36 326 8.20 1.26 2.48 0.19 0.17 0.38
2.34 .11 0.36 3.29 8.37 1.15 2.50 0.19 0.17 0.36
2.34 1.10 0.36 3.30 B.47 .17 2.69 619 0.17 0.36
2.31 1.16 0.36 3.31 8.30 1.17 2.52 0.19 017 0.37
i 2.341 1.116 0.351 3.256 B.294 1.206 2.527 0.191 0.171 0.376
L) 0.034 0.043 0.014 0.036 0.143 0.042 0.035 0.003 0,003 0.011
Cc -V 1.5 3.8 3.9 11 1.7 3.5 1.4 L7 1.9 3.0
it # Y: 0 Laz Qs Cez Qs Pr:0, Nd: Qs Sme O: Euz Oz Gda Os
# T M 0.386 1.58 1.335 0.889 311 0.323 0.0126 1.043
0.381 1.546 1.325 0.871 3.181 0.316 0.0112 1.053
0.383 1,553 1.334 0.876 3.213 0.318 0.0115 1.059
0.384 1.6567 1.3313 0.875 3.211 0.318 0.0113 1060
S W @ 0.397 1.609 1.352 0.901 - 2.966 0.230 0.0140 1037
0.397 1,583 1.356 0.901 2.907 0.329 0.0141 1030
0.401 1.578 1.344 0.897 2.9564 0.328 0.0141 1.032
0.375 1.599 1,321 0.893 3.175 0.322 0.0123 1.040
0.3717 1.604 1,324 0.895 3182 0.323 0.0126 1.040
0.380 1.599 1.323 0.893 3.165 0.322 0.0125 1.039
2 0.386 1.581 1.335 0.889 3112 0,323 0.0126 1.043
0.010 0.024 0.613 go12 0.116 0.006 0.0012 0.0t1
C -V 2.6 1.6 0.97 1.3 3.7 1.5 9.5 1.1
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£-12 #52EEANOSRER-EXRE)
(K& —-FX — 8) (BAfr %)
L & §i Oz Al O3 Na: O K: 0 Zno Sr0 Mo Qs Cr20s Ni ¢ Fea Os
% 48.28 5.59 7.09 1.81 215 0.77 310 0.24 0.69 1.41
48.60 565 7.03 178 216 0.79 3.04 0.24 0.68 1.36
48,59 5.73 6.97 177 2.17 0.79 3.02 0.25 0.68 1.39
48.30 575 6.9 4 181 2,19 0.79 302 0.25 0.67 137
48.07 5.56 6.79 1.86 2.18 0.73 3.24 0.24 0.70 1.39
5 48.11 564 6.85 184 2.10 0.73 3.17 0.24 0.70 1.40
47.74 553 6.92 1.82 2,06 0.74 321 0.24 0.68 1.40
48.41 554 7.43 180 213 0.79 307 0.23 0.71 144
48,52 .46 7.46 180 210 0.78 3.06 0.24 0.71 1.46
48.22 5.44 7.39 183 2.25 0.79 3.08 0.26 0.72 146
i 48.284 5588 7.086 1812 2148 0.770 3.101 0.243 0.694 1.407
a 0.283 0.111 0.264 0.029 0.058 0.028 0.084 0.009 0.017 0.0.37
o 0.59 2.0 3.7 1.6 2.7 3.6 2.7 3.6 2.5 2.6
s ® Ca0 Cs: 0 Te Oz Liz O Bz Os BaQ ZrO: Rb2 0 .[ CoO Mn O:
#RE 2.26 1.09 0.39 3.13 7.58 144 2.93 0.19 0.20 0.43
2.26 1.10 0.38 312 7.75 142 2.86 0.20 0.21 0.45
2,26 111 0.38 3.10 7.88 1.46 2.90 0.20 0.20 0.45
2,28 108 0.38 311 T.67 1.45 292 0.20 0.20 0.45
2.217 1.13 0.39 312 7.48 .38 3.08 0.19 0.20 0.43
S ir 2.25 1.21 0.39 313 7.43 1.31 2.96 0.19 0.20 0.43
2.29 111 0.39 312 7.57 139 2.95 0.19 0.20 0.43
2.26 105 0.41 814 7.56 151 2.93 0.19 0.21 0.42
2.24 1.02 0.41 3.15 7.38 1.51 2,86 0.19 0.20 0.42
2.24 1.01 0.40 3.15 7.54 152 2.97 0.20 0.20 0.42
x 2.261 1091 0.392 31286 7.584 1.438 2931 0.194 0.202 0.423
o 0,017 0061 0.012 0.017 0.158 0.070 0.054 0.005 0.004 0.013
C .V 0.7 5.6 3.1 0.6 2.1 4.9 1.9 2.7 2.2 3.1
T Y: Os Laz Os Cez Os Pra Qs Ndz Os Sme Os Euz O3 Gd2 Os
% 3 0.456 1.87 1577 1.048 2.68 0.381 0.0152 1.230
0.444 1817 1.569 1.024 3.754 0.372 0.0137 1.237
0.448 1.828 1570 1.031 3.780 0.374 0.0139 1243
0.450 1827 1.566 1,028 3.774 0.373 0.0138 1.240
a 0.475 1.B75 L6000 1.058 3515 (0.389 0.0167 1222
0.478 1.876 1.598 1.060 3517 0.389 0.0166 1.231
0.476 1LB79 1L.598 L0860 3.527 0.389 0.0166 1220
0.443 1900 1571 1,058 3.762 0.381 0.0149 1.228
0.444 1901 1.567 1.058 3767 0.382 0.0180 1.226
0.445 1.899 1.568 1,056 3.751 0.380 0.0148 1.225
b 0.456 1.867 L5717 1.048 3,683 0.381 0.0152 1.230
0.016 0.034 0.016 0.016 0.123 0.007 0.0013 0.008
Cev 3.5 1.8 1.0 1.5 3.3 1.8 8.5 0.65

—66—




PNC 841-82-61

£-12 F7ABEFROZITHE—-EXRD
(EB&-FX —9). BT 1 %)
T % 8i 0y Al Oy Na: O K: O Zno Sr0 Mb 05 Cr: Oz Ni O Fez Os
ETME 48.21 4,70 10,80 223 230 0.38 1.85 0.13 0.37 0.80
48.56 478 10.80 222 2.27 0.38 1.86 0.14 0.37 0.81
48.49 4.75 10.81 224 2.28 0.38 194 0.15 0.37 0.81
48.59 4.82 1081 2.25 2.286 0.38 194 0.14 0.386 0.80
48.13 4,67 11.04 2.19 2.40 0.38 1.91. 0.12 0.37 0.78
5 18 48.12 468 11.02 2.20 2.40 0.38 1.90 0.13 0.39 0.79
47.93 464 11.03 2.20 2.37 0.38 1.83 0.13 0.37 0.78
47.69 4.65 10.90 2.22 2.26 0.39 1.76 0.13 0.38 0.78
48.10 466 10.96 2.25 2.26 0.39 1.74 0.14 0.38 0.82
48.31 467 10.77 2.26 2.22 0.39 179 0.12 0.38 0.80
i 48.213 4.696| 10904 2.225 2.302 0.383 1.852 0.133 0.374 0.796
” 0.302| 0.062 0.110 0.0286 0.068 0.005 0.076 0.010 0.009 0.015
C-V 0.63 1.3 1.0 1.1 3.0 1.3 4.1 1.5 2.4 1.9
T % Ca0 Te 02 Li2 O B: Os BaO ZrOy Co0 MnQ: |
# R M 233 0.25 3.34 15.62 0.82 1.64 0.11 0.24
232 0.25 3.32 15.68 0.80 161 0.11 0.24
2.32 0.25 3.33 15.53 0.88 1.74 0.11 0.24
2,32 0.25 3.36 15,61 0.79 1.63 0.11 0.24
2.34 0.24 3.32 15.67 0.80 1.59 0.11 024
RE 2.34 0.23 3,32 1562 0.83 1.54 011 0.23
2.31 0.24 3.27 15.54 0.85 169 011 0.23
2.36 0.26 3.34 1568 0.81 167 0.12 0.24
2.36 0.26 3.38 1565 0.82 1.66 0.12 0.24
2.34 0.25 3.48 1561 0.81 1.70 0.12 0.24
% 2334 0.247 3.344| 15621 0.821 1636 0.113 0.2317
g 0,018 0.010 0.052 0.0566| 0,028 0.062 0.005 0.004
C -V 0.8 3.9 L6 0.4 3.5 3.8 4.4 1.9
T B Yz Os Laz Os Cez O3 Pr: 05 Ndz Os Smz Oz Eu: Os Gd:z O3
# & 0.244 1.005 0.837 0.542 192 0.201 0.0079 0.66
0.246 1.032 0.857 0.540 1.922 0.203 0.0074 0.598
0.244 .027 0.853 0.536 1.906 0.202 0.0075 0.601
0.243 1.018 0.839 0.529 1.882 0.200 0.0072 0.591
5 W 0.252 0.992 0.840 0.556 "1.828 0.204 0.0086 0.674
0.247 0.979 0.834 0.550 1.829 0,203 0.0083 0.667
0.247 0.978 0.831 0.549 1.820 0.203 0.0080 0.665
0.243 1.009 0.829 0.539 2028 0.199 0.0078 0.717
0.238 1.007 0.828 0.538 2025 0.200 0.0080 0.716
0.238 1.003 0.822 0.537 2.026 0.198 0.0081 0.707
z 0.244 1005 0.837 0.542 1918 0.201 0.0079 0.660
- 0.006 0.019 0.012 o.008 0.088 0.002 0.0004 0.051
CV 2.0 1.8 1.4 15§ 4.6 0.99 5.1 7.7
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£-13 7 2ABEABOSGHER—EZHEB
(HBE&-FX—11) (B %)
% Si0: Al Qs Naz © K: 0 Zn0 SrQ MoOs Crz0s Ni O Fea Oy
%R E 4546 457 1001 2.33 2.08 0.56 2.78 0.19 0.53 116
44.36 4.51 0.09 2.39 1.8% 0.57 2.54 0.20 0.55 116
45.32 450 10.03 2.38 2.03 0.57 2.56 0.18 0.54 117
45.31 452 9.98 241 199 0.57 261 0.18 0.54 L15
45.49 456 10.06 2.25 2.19 0.56 2.86 0.20 0.53 1.16
5 4T fd 45.71 454 10.04 2.25 2.18 0.55 2.86 0.19 0.55 1.14
45.62 4.52 10.12 2,26 2.14 0.55 2,69 0.19 0.55 116
4530 4.68 10.00 2.32 2.09 0.55 3.04 0.19 0.50 .18
45.38 4.67 9.94 2.32 2.09 0.55 2,06 0.20 0.51 117
4562 467 9.97 2.35 2.08 0.55 2.95 0.21 0.52 116
Fi 45.45 4574 10014 2.325 2.084 0.557 2.784 0.193 0.532 1161
¢ 0.157 0.076 0.054 0.062 0.071 0.010 0.188 0.010 0.019 0.012
CV 0.34 1.7 0.5 2.7 3.4 1.7 6.8 5.2 3.5 1.0
S 4 Ca0O Te Q2 Liz 0 B2 Os Ba0 Zr O CoO MnC;
# T i 2.18 0.36 312 1427 119 2,39 0.16 0.34 ,
2.20 0.36 311 1421 114 2.36 0.17 0.34 :
2.20 0.36 3.12 1426 1.19 221 0.17 0.34
2.19 0.35 3.07 14.21 1.14 235 0.16 0.34
2.18 0.37 3.07 14.18 122 2.41 0.16 0.34
5 ¥ & 2.19 0.35 3.06 14,16 1.22 2.36 0.16 0.34
2.17 0.35 3.07 14.24 .22 2,37 0.16 0.34
215 0.38 3.18 14.42 122 2.42 016 0.35
217 0.86 318 14.32 123 2.46 017 0.35
2.19 0.37 3.18 14.43 1.14 2.39 0.17 0.35
z 2182 0.361 3.115| 14.270 1191 2.390 0.164 0.343
a 0.016 0.011 0.052 0.008 0.040 0.038 0,005 0.005
CV 0.8 2.9 1.7 0.7 3.3 1.8 3.1 1.5
¥ F—&BRA
s # Yz O Laz Os Cez20s Prz Oy Ndz Os Sme Oz Euz O3 Gd: Os
# & 0.356 148 1.24 0.802 2.84 0.298 0.0118 0.96
0.357 1.518 1.248 0.786 2.804 0.296 0.0115 0.879
0.358 1.513 1.258 0.801 2.873 0.298 6.0112 0.865
0.358 1.522 1.264 0.797 2.836 0.298 0.0113 0.876
Co O 0.365 1.445 1232 0.814 2696 0.301 0.0121 0.978
0.366 1.461 1.248 0.826 2.750 0.308 ©0.0125( 0,985
0.364 1447 1.233 0.819 2,715 0.302 0.0121 0.978
0.350 1.478 1211 0.791 2.977 0.294 0.0124 1.041
0.344 1.472 1208 0.791 2073 0.293 0.0115 1.030
0.341 1.469 1.209 0.790 2970 0.264 0.0115 1.033
X 0.356 1.481 1.235 0.802 2.844 0.298 0.0118 0.963
¢ . 0009 0.030 0.022 0.015 0.112 0.004 0.0005 0.071
C-V 2.5 2.0 1.8 1.9 3.9 1.3 4.2 7.4
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#£—-14 H3XAEBERMOMFER-BRO
(ABE-FX ~13) (Bl : %)
T R Si O At O Na: 0 K: O Zn0 Sr0O Mo Qs Crz0s Ni O Fe: Ox
&R 48.32 . 5.89 1114 1.08 122 0.55 257 0.18 0.51 115
48.23 6.11 1120 107 122 0.54 2.60 0.21 0.50 116
48.49 6.00 | 1120 107 129 0.54 2.59 0.20 0.50 116
48.36 6.03 1110 107 1.26 0.55 2561 0.21 0.49 116
48.11 5.78 1117 110 1.25 0.54 259 0.17 0.51 118
A ) 4802 577 11.18 105 1.25 0.55 2.66 0.16 0.53 1.14
48.40 584 1118 1.04 124 0.54 2.56 0.17 0.51 1.14
48.51 5.80 11.10 Li2. 117 0.57 254 0.15 0.52 L18
48.40 582 11.09 1.09 117 0.57 2.54 0.17 0.52 118
48.37 585 11,10 1.09 1.17 0.57 2.54 0.17 0.52 109
i 48.321 5888 11142 L077 1224 0.552 2570 0.178 0.511 1147
P 0.167 0124 0.044 0.025 0.045 0.014 0.045 0022 0.013 0.028
C-V 0.35 2.1 0.4 23 3.7 2.5 1.8 12.4 2.5 2.4
T Cal0 Cs2 0 Te 02 Liz O B2 Cs BaQ Zrn CoO Mn O:
2 7 1l 1,29 1.01 0.32 2.62 11.07 1.15 2.31 0.18 0.34
1.28 101 0.33 2.61 10.96 i10 2.20 0.16 0.33
129 100 0.32 2.59 11,03 111 2.28 0.16 0.33
1.28 1.01 0.33 2.58 10.92 1.18 2.25 0.16 0.34
1.28 0.96 0.31 2.56 1107 1.22 2.28 0.16 0.33
53 47 1 129 0.96 0.30 2.55 1110 1.19 2.36 0.16 0.34
1.28 0.96 0.32 257 11.29 114 2.37 0.16 0.33
1.30 1.04 0.33 272 1115 110 2.38 0.16 0.34
129 109 0.30 2.69 11.00 117 2.85 0.16 0.34
130 110 0.35 2.71 11.14 112 2.34 0.186 0.34
b 1.287 L014 0.321 2620 1L0O75 1.147 2.312 0,16 0.335
v 0.008 0.053 0.016 0.067 0.112 0.044 0.062 0.005
C -V 0.6 53 5.0 2.6 10 3.8 2.7 1.6
T # Yz Os Laz Os. Cez O Pr; Os Nd: O3 Sm: O Euz O3 Gdz Os
# = 0.348 145 121 0.786 279 0.292 0.0110 0.94
0.351 1.495 1.244 0.786 2793 0.294 0.0104 0.859
0.351 1501 1251 0.785 2797 0.293 0.0105 0.866
0.351 1.499 1.249 0.782 2.786 0.293 0.0104 0.865
S 0.353 1414 1.210 0.801 2.662 0.296 0.0114 0.963
0.351 1398 1201 0.7907 2.643 0.294 0.0111 0.942
0.349 1.402 1,202 0.793 2629 0.294 0.0112 0.936
0.341 1.449 1.188 0.776 2.9286 0.288 0.0115 1013
0.340 1.443 1188 0.775 2.917 0.288 0.0115 1.020
0.346 1.448 L189 0.779 2.924 0.287 0.0112 1.016
3 0.348 1.450 1213 0.786 2.786 0.292 0.0110 0.942
0.005 0.041 0.027 0.009 0.121 0.008 0.0005 0.067
C.V 14 2.8 2.3 1.1 4.8 10 4.5 0.71

—89—




PNC N841-82-61

£—-15 F52EBRIBOMITER—ELRW
(BB &—-FX —15) (BAL: %)
& % | Si0: | A&Or | Naz O K: O Zn0 Sro Mo O3 Cr:0s | NiO Fe: Oa
2R | 4398 455 8.23 2.48 2.90 0.55 2.71 0.19 0.51 120
43.86 463 B.42 2,49 2.88 0.56 2.51 0.17 0.52 129
44.18 4.68 8.37 2.48 2.89 0.56 2.60 0.17 0.52 125
44.00 469 8.30 2.50 2.87 0.57 2.48 0.18 0.52 126
43.97 4.47 8.22 2.42 2.83 0.56 2.69 0.17 0.50 119
AW | 4410 4.46 8.17 2.42 2.83 0.56 2.66 0.20 0.52 1.20
4887 4.47 812 2.486 2.84 0.55 2.65 0.19 0.52 118
43.97 450 8.14 2.49 2.98 0.54 2.98 0.20 0.50 1.16
43.84 4.50 815 2.51 2.99 0.55 2.88 0.20 0.50 1.16
43.78 4,51 8.17 2.51 2.99 0.54 3.05 0.20 0.50 .15
i 43.962] 4545| s8228| 2475{ 29800] 0554 2711 0.186, 0.511| 1204
¢ 0.145{ 0094| o0109| - 0085 0068 0010| 0212 0.014} 0.011] 0.050
CV 0.33 2.1 1.3 1.4 2.4 1.8 7.8 1.6 2.1 4.2
T % Ca0 | Cs:0 TeO: Li O Bz Os Ba0 Zr O Co0 Mn O:
HRE 2.94 107 0.33 3.43 | 14.95 112 2.29 0.16 0.34
2.99 112 0.34 3.36 | 14.76 0.94 2.18 0.16 0.34
2.96 1.16 0.35 3.38 | 1457 0.99 2.19 0.16 0.34
2.94 1.14 0.33 3.40 | 14.73 .00 2.20 0.16 0.34
2.91 1.03 0.32 3.36 | 15.35 1.09 2.26 0.186 0.33
59 2.91 1.06 0.32 3.34 | 1534 1.14 2.35 0.16 0.33
2.93 1.04 0.32 3.86 | 14.78 119 2.32 0.16 0.34
2.96 0.99 0.32 3.67 | 14.86 1.24 2.36 0.16 0.35
2.93 1.06 0.82 3.54 | 15.28 1.22 2.38 0.16 0.35
2.91 1.07 0.32 3.56 | 14.88 1.23 2.41 0.16 0.35
X 2.037[ 1073 0.328 3.430] 14.950 1.115| 2294{ o0.16 0.341
a 0.028| 0.056| 0.011 0.096| 0.284| 0.115| 0089 0.008
C-V 0.9 5.2 3.4 2.8 2.0 10.3 3.9 2.3
T % Y: Os Laz Oz Cez Os Pr: O: Nd: Oz Sma20s Euz Ox Gd2 Oa
# = 0.348 145 1.21 0.786 2.79 0.291 0.0121 0.94
0.352 1.503 1.249 0.784 2,799 0.293 00122 0.863
0.353 1.502 1.252 0.788 2,808 0.294 0.0118 0.862
0.350 1505 1253 0.782 2.796 0.283 0.0122 0.870
B W 0.360 1.435 1225 0.810 2.691 0.300 0.0128 0.965
0.350 1414 1211 - 0.798 2.656 0.295 0.0125 0.954
0.340 1.873 1174 0.778 2.584 0.286 0.0121 0.923
0.339 1.436 1176 0.774 2.912 0.286 0.0115 1.001
0.342 1.444 1182 0.776 2.922 0.286 0.0115 1005
0.346 1.447 1.190 0.783 2,939 0.289 0.0125 1.010
x 0.348 1.451 1212 0.786 2,789 0.291 0.0121 0.938
a 0.007 0.045 0.033 0.012 0.125 0.005 0.0004 0.062
C-V 2.0 3.1 2.7 1.2 4.5 1.7 3.3 6.6
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K-16 7 AEEEEANORRME

By 1%

i;m FX-1|FX-2|FX-3|FX~4|FX-5 |FX~6 |FX~7|FX-8|FX-9 |FX-11| FX-13| FX-15 |
Si0; |57.6 |50.2 |49.6 |50.3 |486 |46.9 |50.3 |48.3 [48.2 |455 [483 | 44.0
B2Os |146 |128 |222 |216 [149 | 147 | 8.29| 758|156 |143 [1L1 |150
Al 0| 6.18| 557| 434 407 | 5.16| 4.65| 445] 559] 470| 457| 589 | 455
LizO | 328| 412| 439 | 4.32| 3.22 | 3.15| 326 313| 3.34| 3.10| 259| 3.38
Na:O |13.0 | 987| 7.79| 875{10.1 |10.1 | 745| 7.09|109 |10.0 |11.1 | 823
K,O | 1.26| 206| 358 | 3.26| 1.82| 1.89| 1.94| 181| 223| 233| 1.08| 248
CaO | 1.58| 2.83| 412| 388 | 2.32| 2.24| 234| 2.26| 233| 218| 1.20| 294
ZnO | 153| 269| 3.99 | 3.72| 218 | 215| 2.25| 215/ 2.30{ 208[ 1.22| 2.90
Rb: O 011 0.16] 0.19| 0.19

Cs20. 0.65| 084 1.12| 109

Sro 0.44 | 052|.066[ 077! 0.38| 0.56| 0.55] 0.55
BaO 0.70 | 0.94| 1.21| 144| 082| 1.19| 1.15| 1.12
MoQ;, 1.79 | 2.26| 2.67| 3.10| 1.85| 2.78| 257 | 2.71
Te O, 0.20{ 0.30| 0.35| 0.39| 0.25| 0.36| 0.32] 0.33
Cr2 04 0.141 0.17| 0.21| 0.24| 0.13| 0.19| 0.18| 0.19
NiO 0.37| 0.46| 061| 0.69| 037 053| 051| 0.51
Fe; 05 0.83 | 099 1.22| 1.41| 080 116| 115 1.20
ZrO; ' 1.69 | 210 253] 293| 1.69| 239| 231| 229
CoO 0.11| 0.4 017| 0.20| 0.11| 0.16| 0.16| 0.1
MnO, 0.24 | 0.30| 0.38| 043 0.24| 0.34| 0.34] 0.34
Y, 04 0.24 | 0.30| 0.39| 046| 0.24| 036| 035| 0.35
LazOs 098 | 1.22| 1.58| 1.87| 1.00| 1.48] 1.45| 145
Ces Os | 0.83 | 1.03| 1.34| 158 0.84| 1.24| 1.21| 121
Nd; O, 193 | 234| 3.11| 368 1.92| 284| 279| 279
Smz O3 0.20 | 0.25| 0.32| 0.38| 0.20| 0.30| 029 0.29
Eu, O3 0.007 | 0.009| 0.013| 0.015| 0.008{ 0.012| 0.011 | 0.012
Gd; Os 0.65 | 0.83] 1.04| 1.23| 0.66] 0.96| 0.94| 094
Pr:0; 0.55| 0.69| 0.89| 1.05| 054 080| 0.79| 0.79
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6. fF 5 4
1. EEHSREZEHAHN(GWS—1~3)
A7 R EEFER S E GWS — 1
JE#EZ | SiO;| B:0s | Al:Os | Na:O | K:0 | LizO | Ca0 | ZnO | Fe,0s | NiO | MoOs
1301 | 433 | 880 | 224 | 203 | 197 | 194 | 7.19 | 044 | 3.30
1338 | 433 | 894 | 220 | 290 | 195 | 195 | 7.18 | 043 | 3.43
1323 | 433 | 899 | 223 | 292 | 191 | 196 | 7.18 | 042 | 3.38
1301 | 437 | 852 | 225 | 290 | 192 | 198 | 7.02 | 042 | 329
S 1329 | 444 | 843 | 225 | 287 | 193 | 195 | 795 | 0.42 | 3.10
1333 | 436 | 852 | 228 | 280 | 195 | 196 | 7.03 | 043 | 3.11
1302 | 431 | 854 | 239 | 299 | 197 | 198 | 714 | 043 | 320
1319 | 415 | 869 | 233 | 298 | 192 | 1.97 | 717 | 043 | 329
1315 | 415 | 889 | 236 | 299 | 192 | 1.98 | 7.16 | 043 | 3.15
i 13.178| 4.360| 8702| 2.281| 2.930| 1.937| 1.963| 7.113| 0427 3.250
o 0.142| 0.043| 0.209| 0.064| 0.046| 0.023| 0.015| 0.089] 0.006| 0.117
c, v 108 | oos | 241 | 283 | 156 | 1.18 | 076 | 125 | 157 | 3.60
Formil 1318 | 436 | 870 | 228 | 293 | 1.94 | 196 | 7.11 | 043 | 3.25
%% | CoO | SrO | MnQ: |Cr:G: | BaO | TeO |Rb:0 | Cs:0 | ZrO | NbsO:| PAO | Rh:O,
0.13 | 047 | 010 | 014 | 091 | 0.14 | 0.005 |<0.001 <0.01 |<0.003
0.12 | 046 | 009 | 0.14 | p88 | 014 | 0.005| ~ " "
013 | 046 | 009 | 014 | 092 | 0.14 | 0.005| " "
0.13 | 043 | 008 | 015 | 084 | 0.4 | 0.004| =~ " "
Syl | 013 | 045 | 0.08 0.14 | 087 | 0.15 | 0.004 » " ”
0.14 | 045 | 008 | 015 | 092 | 014 | 0.004] " v
0.13 | 045 | 009 | 015 | 095 | 016 | 0.005| " "
013 | 045 | 009 | 013 | 093 | 016 | 0.005| =~ " "
013 | 045 | 009 | 014 | 093 | 0.16 | 0.004| « v "
% 0.130 | 0452 | 0087 | 0.142] 0.905 | 0.147 | 0.005| - _ -
¢ 0.005 | 0.011| 0.007 | 0.007] 0.035| 0.009| — —~ - _
c. Vv 3.85 242 764 | 4.72 3.87 6.61 - - - -
F7E | 013 | 045 | 009 | 014 | 091 | 0.15 | 0.005 [<0.001 <0.01 |<0.003
B %




PNC NB841-82-61

W7 RABRERE S TE GWS — 2

FeFEZ | SiO: | BaOs | ALOs | Na;O| KeO | Li2O | CaO | ZnO | Fes0s | NiO | MoOs

10.09 | 518 | 9.79 0.98 L77 | 0.20 | 0.14 | 1.86 0.50 | 2.31
10.22 517 | 9.78 0.99 L73 | 0.19 | 0.14 | 184 0.49 | 2.36
1012 | 519 | 991 0.96 175 0.19 ; 0.14 1.86 0.50 | 2.28
10.20 5.26 | 9.28 1.04 172 1 019 | 0.15 1.84 | 050 | 2.32
e 10.06 5.24 ) 945 0.99 169 | 019 | 014 | 1.83 0.51 | 2.33
1013 | 522 | 932 1.01 171 | 019 | 0.14 | 1.83 0.51 | 2.24

9.88 | 483 | 946 108 | 183 | 020 | 0.16 1.82 0.49 | 254
1009 | 481 | 9.77 1.03 182 | 019 | 016 | 1.85 | 0.50 2.57

9.88 | 488 | 9.68 1.06 183 | 0.19 | 0.16 186 | 0.50 2.b5

10.074 | 5210 | 9.604 | 1.015| L761| 0.192| 0.147| 1.843 | 0.500| 2.388

L]l

g 0.121 | 0.036 | 0.230 | 0.039| 0.054| 0.004{ 0.009| 0.015| 0.007 | 0.127
C., Vv 1.03 0.69 | 2.39 391 | 308 | 233 | 6.60 | 0.81 141 5.35
FoRE | 10.07 5.21 | 9.60 1.02 176 019 | 0.15 184 | 0.50 2.39

TEG CoO | 5rO | MnQ:|Cr:0s | BaO | TeO |RbkO | Cs2:0 | ZrQ [ NbO; | PdO | ' Rh:0s

0.16 | 054 | 0.36 | 0.19 | 1.00 | 0.26 [{<0.003|<0.001 <001 {<0.003
0.16 | 051 | 0.36 | 020 | 101 | 0.28 " P " ”
0.16 | 052 (036 | 0.19 | 098 | 028 | =~ " " "
0.17 | 053 | 035 | 0.17 | 094 | 025 | =« p " o
S | 017 | 054 | 035 | 018 | 096 | 027 | ~ " ” "
017 | 054 | 035 | 0.19 | 097 | 026 | =~ " ” "
0.16 | 054 | 0.3¢ | 0.19 | 1.03 | 0.31 p P ” "
016 | 054 { 034 | 019 | 1.07 | 031 | =~ " : " "
0.17 0.54 0.34 0.20 1.04 0.31 ” " P ”
F 0.164 | 0.533| 0.350 | 0.189 | 1.000] 0.281] - - - -

g 0.005 | 0.011| 0.009| 0.009| 0.04 | 0.023| - - ' - -

c.v 3.217 | 2.10 | 251 491 | 418 8.43 - - - -

FaE | 016 0.53 | 0.356 0.19 1.00 0.28 |<<0.003 [<<0.001 <0.01 [<0.003

Bir i %




PNC N841-82-61

#Ho REERIESITE GWS — 3
THEE | Si0: | B.Os |ALOs | NaO | KO | Li:O | €a0 | ZnO | Fe:Os| NiQO | MoOs
1333 | 396 | 917 | 223 | 285 | 191 | 1.89 | 7.34 | 040 | 299
1345 | 396 | 923 | 2.13 | 285 | 157 | 1.93 | 7.51 | 0.40 | 2.90
13.35 | 396 | 933 | 2.21 | 2.84 | 195 | 1.89 | 735 | 040 | 2.7
_ 1359 | 384 | 911 | 2.27 | 285 | 1.92 | 1.94 | 7.28 | 0.40 | 290
B 13.47 | 388 | 901 | 228 | 285 | 1.96 | 1.92 | 7.20 | 0.40 | 293
1352 | 388 | 899 | 224 | 287 | 195 | 1.91 | 717 | 040 | 293
1350 | 369 | 927 | 236 | 295 | 191 | 1.92 | 742 | 040 | 3.04
1321 | 366 | 920 | 233 | 296 | 192 | 194 | 743 | 041 | 299
1328 | 368 | 932 | 235 | 294 | 195 | 195 | 741 | 039 | 296
;: 13.411| 3913 | 9.181| 2.266 | 2.885| 1.937| 1.921| 7.345| 0.400| 2.956
o 0.125 | 0.053 | 0.124 | 0.073] 0.049{ 0.023| 0.021| 0.112| 0.005| 0.046
c. v 093 | 1.36 | 1.35 | 3.264] 061 | 118 | 112 | 152 | 1.25 | 157
FoRiH 1341 | 391 | 918 { 227 | 280 | 194 | 1.92 | 785 | 0.40 | 296
THEE CoO | Sr0O |MnQ:| Cr:0s} BaO | TeQ | RO | Cs:0| Z10 | Nb20Os | PAO | RheOs
0.13 | 044 | 0.15 | 0.14 | 0.80 | 0.21 [<0.003 |<0.001 < 0.01|<00.003
013 | 043 | 0.15 [ 0.14 | 083 | 020 | =~ » " P
0.13 | 044 | 0.15 | 0.15 | 086 | 017 | ~ " " "
0.13 | 044 | 014 | 0.14 | 078 | 020 | ~ " " "
S | 013 | 044 | 014 | 0.4 | 079 | 020 | ~ " ” "
013 | 044 | 0.14 | 015 | 082 | 020 | ~ ” ”
0.13 | 044 | 0.14 | 014 | 080 | 024 | ~ " " ”
0.13 | 044 | 0.14 | 0.13 | 082 | 024 | ~ ” "
0.13 | 044 | 0.14 | 0.15 | 083 | 0.23 ” " " "
Z 0.130| 0.438| 0.143 | 0.142| 0814| 0.210] - _ — _
a - 1 0.003| 0.005 | 0.007} 0.025| 0.023] — - - -
c. v — { 076 | 349 | 472 | 302 |1091 | — - - -
FoRiE | 013 | 044 | 014 | 0.14 | 0.81 | 0.21 |<0.003 [<0.001 <0.01 | <0.003
Bh 1%



19-28—I%#8N ONd

N5 AGEEBERRSE (ICPE) GWS — 1
THEZ Fe Mo Ni Ce Dy Eu Gd La Nd Pr Sm Y
5.136 2.364 0.326 1.406 0.03056 | 0.01787 | 1.457 1.418 . 1.465 0.56129 0.1823 0.0472
5.265 2.407 0.330 1.428 0.03035 | 0.01819 | 1.469 1.441 1.496 0.5183 0.1837 0.0468
5.226 2.424 0.327 1.454 0.03073 | 0.01818 | 1.485 1.433 1.484 0.5215 0.1841 0.0464
5.118 2.325 0.353 1.385 0.03005 ) 0.01813 | 1.371 1.441 1.590 0.5199 0.1852 0.0468
# 7 g | 5116 2.337 0.347 1.376 0.02968 | 0.01821 | 1.387 1.446 1.584 0.5210 0.1848 0.0467
5121 2.146 0.345 1.365 0.02937 [ 0.01790 | 1.336 1.430 1.581 0.5145 0.1828 0.0458
5.450 2477 0.355 1.442 0.03050 | 0.01923 | 1.557 1.5624 1._648 0.5286 0.1894 0.0485
5.428 2.490 0.356 1.436 0.03047 [0.01904 ! 1.554 1.508 1.637 0.5266 0.1887 0.0475
5.284 2.408 0.348 '1.432 0.03016 | 0.01871 { 1.503 1.481 1.622 0.5205 0.1863 0.0461
¥ 5.24 2.38 0.34 1.41 0.0302 0.0184 1.46 1.46 1.57 0.520 0.185 0.047
o 0.13 0.10 0.01 0.03 0.0004 0.0005 0.08 0.04 0.07 0.005 0.022 0.0008
c. Vv 2.50 4,32 3.56 2.26 1.46 2.67 5.55 2.56 4.38 0.97 1.34 1.71
@{t%% FegOa M003 NiO Ce O Dy203 Eu203 Gd203 Lazos Nd203 PI‘z-Oa szoa' Yan
£ T~ B | 749 3.57 0.43 1.93 0.0347 0.0213 1.68 1.71 .83 0.608 0.215 0.060




75 AMERRAE (ICPHE)  GWs — 2
EHL Fe Mo Ni Ce Dy Eu. | Gd La Nd Pr Sm Y
1.343 1.767 | 0.436 1.228 | 0.01920 | 0.01457 | 1.508 1.274 | 2.249 | 0.7855 | 0.2518 | 0.0198
1.341 1.769 0.425 | 1.262 |0.01822 [0.01434 | 1.477 1.283 2.200 | 0.7943 | 0.2510 | 0.0197
1.304 1.741 | 0415 | 1.212 |0.01762 |0.01390 | 1.455 | 1.248 2.223 0.7705 | 0.2435 | 0.0190
1.329 | 1.711 | 0.433 1.165 |0.01687 10.01382 | 1.370 | 1.277 2.347 | 0.7725 | 0.2436 | 0.0191
& @ | 1321 1.705 | 0.426 1.150 |0.01670 [0.01366 | 1.859 | 1.262 2.339 0.7636 |0.2413 | 0.0189
1.318 1.677 | 0.432 1.161 | 0.01697 [0.01373 | 1.348 | 1.268 | 2.344 0.7719 | 0.2441 | 0.0189
1.326 1766 | 0.438 1.231 | 0.01759 |0.01372 | 1.472 1.249 1 2.345 0.7774 | 0.2481 | 0.0178
1.370 1.589 | 0.447 1.253 | 0.01776 |0.01392 | 1.428 1.278 | 2.381 0.7955 | 0.2525 | 0.0183
1.371 1.796 0.446 | 1.244 |0.01747 |0.01383 | 1.513 | 1.280 2.388 0.7890 | 0.2498 | 0.0182
F 1.34 172 0.43 1.21 0.0176 |0.0139 | 1.44 1.27 2.32 0.780 0.247 0.019
o 0.02 0.06 0.01 0.04 0.0008 |0.0003 | 0.06 0.01 0.06 0.01 0.004 0.0007
L c.v 171 3.68 2.38 3.52 4.37 2.21 4.43 1.03 2.45 1.46 1.71 3.50
@'ﬂ:%@ Fez 03 MOOs NiO C302 DYz 03 EU2 03 ‘ Gdz 03 Laz 03 Ndz 03 Pl’z 03 sz 03 . Yz 03
* R O | 212 2.58 0.55 1.49 0.0202 |0.0161 | 1.66 1.49 2.71 0.913 0.286 0.024

Bfr 1%
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7 RAEEREAE (ICP ) GWS - 3
LHEE Fe Mo Ni Ce Dy Eu Gd La Nd Pr Sm Y
5.567 1.877 0.322 1.493 0.01735| 0.01500 ; 1.284 1.329 1.666 0.5140 | 0.1582 0.0212
5.657 2.257 0.330 1.543 3.01762 | 0.01532 | 1.331 1.344 1.707 0.5215 0.1599 | 0.0214
5679 | 2.251 0.320 1.555 0.01696 ) 0.01501 | 1.285 1.350 1.724 0.5194 0.1577 | 0.0213
5.424 2.116 0.333 1.428 0.01625 | 0.01441 | 1.174 1.317 1.744 0.5020 | 0.1533 0.0204
S W I8 | 5.474 2.151 0.338 1.431 0.01628 | 0.01464 | 1.194 1.342 1.768 0.5070 0.1547 0.0209
5.512 2.155 0.330 1.422 0.01578 | 0.01444 | 1.200 1.351 1.777 0.5032 0.1520 | 0.0210
5714 2.246 0.242 1.548 0.01703 | 0.01470 | 1.305 1.344 1.800 0.5180 0.1589 0.0201
5.738 2.258 0.339 1.538 0.01653 | 0.01458 | 1.306 1.350 1.807 0.5168 0.1577 | 0.0200
5.517 2.196 | 0.323 1.481 0.01551 | 0.01391 | 1.264 1.301 1.738 0.4994 | 0.1493 | 0.0191
7 5.59 2.17 0.33 1.49 0.0166 |0.0147 1.26 1.34 1.75 0.511 0.156 0.021
g 0.11 0.12 0.008 0.06 0.0007 1 0.0004 0.06 0.02 0.05 ' 0.008 0.004 0.0008
c,V 2.03 559 2.41 3.73 4.26 2.80 4.50 1.30 2.60 1.63 2.31 3.63
& 1k 4 & Fe:0; MoQ3; NiQO Ce Q2 DYz O: | Euz05 Gd: 0, Laz O, Nd;Os Pr:0; | Sm:03 Y: O3
#* &~ & 7.99 3.26 0.42 1.83 0.0191 0.0170 1.45 1.57 2.04 0.598 0.181 0.027

Bl %
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