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%1 Ionic radii of lanthanides and

actinides (CN6 )

Lanthanide series

Actinide series

No. of
4f or 5f 324+ Radius 3+ Radius 4+ Radius 2+ Radius 3+ Radius 4+ Radius
electrons ;0 (A)  dom  (A) don  (A) ion (A) don  (A) ion (A)
0 La®* 1.032 Ce*™  0.87 Ac¢®* 112 Th*™ 094
1 Ce**  1.01  Pr**  0.85 Th** Pa®  0.90
2 Pr*t 0.99 Pa®* 1.04 U  0.89
3 Nd**  0.983 Ut 1.025 Np** 0.87
4 Nd**  1.21  Pm® 0.97 Np** 101  Pu'  0.86
5 Sm?* 0.958 Pu?t  1.00 Am'*  0.85
6 Sm* 119 Eu’  0.947 Am®™  0.98  Cm* 0.84
7 Eu** 11T Gd* 0.938 Tb*  0.76 Am* 119 Cm® 097  Bk**  0.83
8 Th**  0.923 Bk**  0.96  Cf**  0.821
9 Dy**  0.912 Cf* 095  Es'  0.81
10 Dy**  1.07 Ho* 0.90] cet 112 EsT O 0.94
11 Er®*  0.890
12 Tm®  0.880
13 Tm**  1.03  Yb®* 0.868
14 Yb2* 102  Lu®*  0.861 No?*  1.05
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£2 TI/F=FNRBEEUR0 TN MEE
X o 72 Ah A4 b % ¥ E #
a [o]
Rb:UC, 4345 13.83
Cs, U0, 4.38 14.79
K,UO; 4.34 13.10
K NiF, # &
Sr;RuOy 3.870 12.74
Sr: RhO, 3.85 12.90
LazCuOy 5363 1317
BaaCra UG, 583 14.4
Ba (RhTi) Og 5.74 14.1
= BasRuTi; O4 5,74 14.1
Ba:RhUOs 584 14.9
YiBasCus Oy 3.8845 3.8293 11.693
a b C
BaThO; 4.480
BalO, 4387
CaThQq 874
CalOg .78 829 .97
ABO, SrUQs 6.01 8.60 6.17
PuAlQO;, 5.33
PuCrQO; 5.486 5.51 7.76
PuMnQs, 3.86
PuVOs; 5.48 5.61 7.78




®3—1 o ® & &
mEfe2&ET7A 238
mEERSH
RSB iR —
S SRR Y v A #HE, 100gr LOT No.” CR1501K 201 | EgRE., 0.8 p
BaCO3 % |Na2CO3 %|HEBAiEsy | 804 % H20 % | @#iiE & Fe % 5rCO3 % | CaCO3 % c %
99.81 0.0007 - - 0.08 0.17 0.0004 0.012 0.002 0.0006
/S ERERBAroryFoL| BB 100gr LOT No,/ CRIG01K 301 | FHKZE, 074 1
SrCO3 % BaO % CaO % Na 20 % MgQ % | Fe203 % H20 %
99.60 0.020 0.057 0.0038 0.0002 0.0004 0.08
&%, HRRTERbER HE 100gr LOT No..” CR 150108 L%, 093 p
Cu0 % T-Cl % Fe ppm [HHETFES %
95.88 0.043 165 0.010

(B 900°CT | BRI /-84 1T HE CuO DEGEE( 99~ ZBiciz b 24,

910—88 0I¥8NZ ONd



F3—-2 HIMMAEYOTER—E (B ppm)

grEklat RERLEE—R

Hf62F7H 23 B

o B | La203| Co02 | Preo11 | Na203|Sm 203 Bu203|Gd203| Th 407{ Y 203 Dy 203 [Ho 203 | Er 203 |Tm 203|Yb 203 |Lu 203 |Fe203 | Cal
Bbr v A <10 |[<<10 |<C100 | <<200 |>99.9 | <10 | <10
b A v FED L <10 <10 <10 <50 |>>99.9 | <100 | <10 | <10
ALY VT L <40 | <20 | <30 |>99.9 | <50 <10 | <10
Bk vy a <50 | <100 |>>99.9 | <100 | <50 <10 | <10
Bbdav oL <10 | <30 <50 <100 |>99.9 | <100 | <50 | <10 <10 | <10
[T A=Pr I <10 <100 | <100 |>>99.9 | <100 | <50 <10 | <10
BEA o b T4 <10 <10 <10 | <10 <50. >09.9 | <50 <10 | <10
Bty s >00.9 [ <<100 | <10 <10 | <10 <10 ] <10

a5 T | 50203 Mg0 Y 203 Yb 203 Fe 203 | Cal
B{bRAH v VYL | >00.9 <10 <50 <100 <10 | <10
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#5 FHBERBRE (Hellman 50RENC L 3 )

Lem)| h(cm}| He:
YiBaiesCusUseOy | 0.185 | 0.15 | 260G [M=130G
Y1 Ba CusOr-y 0.15 0.05 | 116G | ©=8.1g cm®
#6 BTEHa, b, c AIFEHE
a b c Te °K
¥1Ba,CusO7—y 3.873 | 3.816 11.66 89
3.8845 | 3.8293 | 11.693 | CHhEW
Yo.08Bas CusUge Oy 3.805 | 3.843 11.71 85
Y1 Bas Cuzss Unol Oy 3.876 | 3.828 11.66
Y1 Ba 1.0sCus Ugo Oy 3.875 | 3.814 11.68
Y:Ba 10:CusUooi Oy 3.881 | 3.833 11.67 92
Y Ba .55 CusUse Oy 3.884 | 3.824 11.68 86
Y1 Ba 105 Cu s Uoas Oy 3.892 | 3.824 11.68 90
Y.Bais CusUciOy | 3.891 | 3.831 11.69 67
Y Ba 1.7 Cu s U, Oy 3.886 | 3.826 11.71
1 h? K? £:
oWty T
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#T1T BRLROAF VEEE

lonic radii (FA)

Q2 1.40 (1.32)
¥ - 1.33
yor 0.93
Cu? 0.72
3+
Ba®* 1.35
U3 1.025
i 0.89 (0.97)
5+
o 0.80
Th** 1.02
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PNC ZN8410 88-016

ESCA MULTIPLER 1174787 EL=Cul REG 3 fibLE= 0 deg ACO THE=1B.44 min
FILE: Leraai 1B 20u007-Supercond-PIE 7 )
SCALE FACTOR, OFFSET=5.321y 729.768 K c/s PASS [HERGY=15.758 2l lig 000 |
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PNC ZNB410 88-016

ESCH HULTIPLER 104787 EL=Cul REG 3 ANGLE® 0 deg HCO THIE=1A.61 uin
FILES Corall Ba=Cul=ilily we18r o _
SCALE FACTORy OFFSEF=. 126, 195.942 ¢ crs PASS ENERG?=35.750 o g 306 )
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PNC ZN8410 88-016

Curve Fit Summary

Filename: CeraZzl
Region: 3
Comment: Ba-Cul-zUzCy x=10%

Goodness of Fit: 1.209

Number of Completed Iterations: 3

Band Peak Delta 'Intensity FWHM %-Gaussian Area % of

Mo Position (ev) (counts/sec) (eV) (counts-eV/sec) Total Area
2 935.38 2.23 3430 2.10 80 8395 18.4¢9
1 $33.18 6.00 15341 2.10 83 37020 81.51

Eabit ILTIPLER /4787 ElsCul BER 3 AMGLE= 0 deg £00 TINE=4.61 ain
FILES Cara2l  Ba-Cul-xllify 414 o ‘
SCALE FRCTOR, OFF3ET=LL 620y 0,000 & c/g PASS FMERGY=0S, 750 eU i 200 |
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PNC ZNB8410 88-016

Curve Fit Symmary

Filename: CeraSt0020
Region: é
Comment: Y1Bal . 9625CuldluU0.o0tis§

Goodnesg of Fit: 2.214

Number of Completed Iterations: S

Band Peak Delta Intensity FWHM %-Gaussian Area % of

No Position (ev) (counts/sec) (eV) (counts-eV/sec) Total Area
3 935.4¢ 2.83 14921 1.70 en 2816 26.21
1 ?33.95 1.33 24464 1.7¢ 8¢ 4883 45 .44
2 932.63 0.00 1680 1.56 80 3047 28.35

Eab MOLTIRLER  1/09788 EL=Cul REG 6 ANGLE= B dey ACE TINEsIG, T3 win
FILE: CeraS18620 V1Bal, 96230300, 015 . f
SCALE FRCTORy OFFSET=0.287, 0,068 & r/ PASS ENERGY=B.950 ell g 300 |
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PNC ZN8410 88—016

Curve Fit Suymmary

Filename: CeraS1008
Region: 4
Comment: Y1,Bal,®8,Cu3, 0Oy

Goodness of Fit: 1,433

Number of Completed I[terations: 3

Band Peak Delta Intensity FWHM “%-Gaussian Area % of

No Position tev) (counts/sec) (eV) (counts-eV/isec) Total Area
2 ?35.08 1.95 1304 2.00 80 3040 3z2.21
1 $33.13 0.00 2745 2.00 80 6399 67 .79

ROA MUCTIPLER J225/87 Elaful REG 6 AMGLES 6 dey GO 1THE=ID.05 win
FILES Caea31008 Y1,Bal, 98, Cudy Oy
SCALE FACTOR, OFFSET=0.231, B.000 K c/5 PRSE EUERGY=B,050 el Mg 290 4
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PNC ZN8410 88-016

Curve Fit Summary
Filename: Cera$510014
Region: 2
Comment: Y1Cul3ULlOy

Goodness of FPit: 4.017

Number of Completed lterations: 2

Band Peak Delta Intensity FWHM %-Gaussian Area % of

No Fosition (ev) {(counts/sec) (eV) {counts-eV/seec) Total Area
2 531.24 1.78 1115 1.70 80 2208 18.4¢6
1 529.44é 0.00 5411 1.55 80 9750 81.54

CSCA TULTIPLER  1/6/88  EL=01 REG 2 ANGLE= D deq fCH TINE=48.06 nin
FILED Ceradifnld VIludUidy
SCALE FACTORy OFFSET=0.968, 8,000 k c/s PASS ENFRGY=8.950 ol fig 00 4
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PNC ZN8410 88—016

Curve Fit Summary

Filename: CeraS%1004
Region: 2
Comment: Y1BaiCuldU1O0y

GCoodness of Filt: 0.352

NMumber of Completed Iterations: 5

Cand Peak Delta Intensity FWHM %-Gaussian Area %h ofF
No Position (ev) {(counts/sec) {aV} (counts-eV/iseqg) Total Area
3 532.72 2.98 756 2.15 70 1979 16. 9%
2 331.18 1.49% 1673 2,00 160 3561 30.57
1 529.74 0.00 3240 1.7¢0 L é108 . 52 .44
ESCR MILTIPLES 1224787 EL=01 REG 2 AHOLE= 0 dag ACR TINE=40.05 ais

FILE: Cerabl86 YibalCudllfy N ,
SCALE FACTORy OFFSET=0.3%5, 0,800 b cre PASS ENERGY=E, 390 eV 1ty 300 1
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PNC ZN8410 88—016

Curve Eit Summary
Filename: CeraS1l7
Region: 2
Comment: Ceramics-0,Cu.¥,Ba

Goodness of Fit: 0.311

Number of Completed Iteratijons: S

Band Peak Delta Intensity FWHM “%-~Gaussian Area % of
No Position {ev) (counts/t/sec) (eV) {eounts-eV/seec) Total Area
3 332.41 3.954 1793 2.2¢0 %0 3399 31.%0
2 5306.9¢6 2.068 2043 2.08 100 44987 32.54
1 228.%0 0.00 2611 1.63 83 4903 35.54
RO HULTIPLER 10216787 EL=0L BEG 7 AMGLE= 0 deg ACO THIE=S2.00 ui
FILES CaraSi? Cerainics=0y0u. YD
SUARE FRCTORy OFFSET=G.008, 0.606 b crs PASS FNERGY=8.530 eV Ilg 200 1
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PNC ZN8410 88-016

Curve Fit Suymmary

Filename: CeraS5102
Region: 2
Comment: YiBal.?9%Cu3yo0.10y

Goodness_of Fit: 0,355

Number of Completed Iterations: 5

Band Peak Delta Intensity FWHM %-Gaussian Area % of

Mo Position (ev) (countsfsec) teV} {counts-eV/sec) Total Area
3 $32.57 3.81 6546 2.05 ?0 1560 10.78
2 930.84 z2.08 2902 Z2.0a ?7 6433 46 .34
1 528.76 0.00 23199 1.43 84 5967 42 .87

FECR NUCTIPLES (2720487 EL=0i RED 7 AHOLE= 0 deg ARG TIHE=49.05 min
FILED CoraSIR2 Y{Ral, 93Cu308, i[]l,*
SCALE FACTORy OFFSET=0,336, 8,080 & /e PASS ENERGY=2.%50 eV g 200 1)
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'PNC ZN8410 88—016

Filename: CeraSt0010

Region: 2
Comment :

Goodness of Fit: 1.78

q

Curve Fit Summary

Yi,Bal.98,Cul, Oy

NMumber of Completed Iterationsg: 5

Band Peak Delta Intensity FWHM %-GCaussian Area % of
No Position (ev) {counts/sec) (eV) {counts—eV/sec) Total Area
3 $33.50 q4.53 1309 2.20 70 3502 28.22
2 530.99 2.03 23v4 2.10 99 5378 43,34
1 528.9¢ 0.00 1851 1.79 100 isz29 28.4¢
cild ILTIPLRS [0 Fiell REG 7 AHGLE= § dag 0% TTHE=0E
FILEY Cerab D10 914Bal, 38,003, B
SUELE FRCTOR, DFFSET=0 764, 0,000 F cox PSS EHERGT=0, 250 & 1 200 1
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PNC ZN8410 88-016

Curve Fit Summary

Filename: CeraSi0fg
Region: 2
Comment : Yi1Bal.9Cu3U0. 10y

Goodness of Fit: 0.452

Mumber of Completed JIterations: §

Band Peak Deltas Intensity FWHM %-GCaussian Area % of

Mo Position (ev) (counts/sec) (eV)} (counts-eV/see) Total Area
3 $32.33 3.42 756 2.20 70 2022 19.81
2 5330.84 1.93 1853 1.75 100 3455 33.85
1 528.91 g.00 2425 1.77 ?3 4731 46 .35
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PNC ZN841(Q 88016

Curve Fit Summary

Filename: CeraSU34
Regign: 2
Comment: Y0.98Baz2Cu3V0.01f PNC

GCoodness of Fit: 0.302

Number of Completed Iterations: §

Feak Delta Intensity FWHM %-Gaussian Area % of
Position (ev) (counts/sac) (eV) {(counts-eV/sec) Total Area
332.80 3.91 1288 2.20 240 3t58 21.25
530.%¢6 2.07 7 2857 2.20 100 4490 43 .01
528.89 0.00 2745 1.64 94 5014 33.74

bl HULTEPLER 176387 EL=0D BEG 3 AHGLE= 0 deg ACD TIIF=23.03 uin
FILED Coradtda Y9, 988250300, B1 PHC
SCALE PACTOR OFFGET=0,330, 0.008 & crs PASS EHERGY=H, 935 ol Hg 200 1
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PNC ZN8410 88-016

Curve Fit Summary

Filename: CeraVl4
Region: 2
Comment: Ceramics-Y1,Ba2,CuZ.%8,U0.01

GCoodness _of Fit: 0.357

Mumber of Completed iteratjons: S

Band Peak Delta Intensity FWHM %-Caussian Area % of

No Position (ev) (counts/sec) (eV) {counts-eV/sec}) Total Area
3 532.44 3.60 825 Z2.30 70 2307 16 .02
2 230.80 1.95 26460 2.16 100 6101 42 .37
1 528.85 0.00 3310 1.463 ?1 5992 41 .61

el HULTIPLER  [1/07787 ELsOL REG 2 AGLE= 0 deg 00 TTAF=28.03 ain
PILES Coralll Ceramics-V1,Ba2, Cu, 98, 19,01
SCALE FACTORy OFFSET=0,380, 8,800 & cre PASS EHERGY=0.%50 &V Hg 200 U
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PNC ZN8410 88-016

Uranium, U I{%}gﬂ; a2
COMPOUND 4 f77; BINDING ENERGY, eV REF.
375 380 385
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© PNC ZN8410 88—016

Curve Fit Summary

Filename: CeraSi0013
Region: 3
Comment: ¥1Cu3UiOy

Goodness of Fit: 0.895

Number of Completed Jterationg: 5

e e e L T T N L T T LTy gy O
Band Peak Delta Intensity FWHM %-Gaussian Area % of
Pesition (ev}) (counts/sec) (eV) {counts-eV/sec) Total Area
158.40 2.03 1777 1.41 70 3043 46,07
156 .37 0.00 2517 1.25 86 3542 53.93

EaC MILTIPLER 17088 BE=11 REG 3 GLE= O deg ACH TIHE=40.86 win
FILED Gerad 0013 Y1310y ,
SCALE FRCTORy OFFSET=0.270, .008 %-c/s PASS ENERGY=2.950 o0 flg 200 |
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PNC ZN8410 88-016

Curve Fit Summary

Filename: CeraU2t
i Region: 3
Comment: Y1Cul!-xUxOy =x=1% PNC

Goodness of Fit: 21.4658%

Number of Completed Iterations: 5

Band Peak Delta Intensity FWHM %-Gaussian Area % of
No Position (ev) (countsisec) (aV) (counts—eVisec) Total Area
2 162.32 2.01 3263 1.50 80 3705 45 .84
1 1640.32 ¢.00 4257 1.38 84 6735 54.14
ESCH NOLTIRLER 102787 EL=V1 BEG 3 AHBLE= 0 deg ACH THIE=20.02 v
FILE: Coraldf Vlbul-glidy sl Pt |
SCALE FACTORy OFFSET=Q, 448, @008 k c/5 PASS ERERSY=3,950 ol ig 200 I
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PNC ZN8410 88-016

ESCA HULTIPLEN
rILE: V2032 Cersnics-203
SCRLE FACTOR, OFF3ET=7.£5,

I8 E¥l RES 2 ANGLE= 45 deg ACG TINE=E.30 min

UahE
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[1.630 K c/s PASS ENERGY=15,730 €U Mg 200 Ml
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PNC ZN8410 88-016 ,

Lurve Fit Summary
Filename: CeraS10021 -
Region: 3
Comment: ¥Y1Bal.92SCu3U0.03

Goodness of Fit: 4.738

Number of Completed Iterations: 5

Band Peak Dejita Intengity FWHM %-Gaussian Area % of
No Position {ev) (counts/sec) {(aV) (counts-eV/isec) Total Area
2z 139.18 3.48 8235 1.81 80 17346 32.214
q 158.24 2.54 320 1.85 B4 678 12.5¢9
1 197.02 i.32 1354 1.55 i00 2227 41 .36
3 155.70 0.00 400 1.40 92 744 13.82

CORUTIRE LR e BIGE: 3 ey 40 VIR i
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PNC ZN8410 88016 .

Curve Fii Summary
Filename; CeraSuiil
Region: 8
Comment: ¥0.98Ba2Cu3dU0.0t PNC-
Goodness of Fit:

Goodness of Fit: 0.244

Number of Completed Iterations: 5

Band Peak Delta Intensity EWHM %-Gaussian Area o of
No Position <(ev}) (counts/seec) (eV) {counts-eV/sec? Total Area
9 159.14 3.33 624 1.70 ?0 1292 25.73
2 157 .95 2.14 §00 1.7¢ 80 118¢% 23.468
3 156.98 1.17 B®5 1.5% 94 1504 29.95
1 155.81 0.00 699 1.3% 94 1037 20.45

ESCR RULTIPLER [U/02/67 RL=YD REQ & AWGLE= 6 deg ACO TTNE=28.03 win
FILES CeraSU3L V0, 98Ba20udU6, 01 P
SCALE FACTOR, OFFSET=G.135; 0,000 & o7z PASS ENERGY=E,930 el 13 200 I

S N U U SV OV SN N U FRNOUOY UG S AU AU A S PN S A

1\-
e
T3

FE I
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."A%Luﬁmﬁr
16,8 153,0 13,0
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PNC ZN8410 88-016

Curve Fit Summary

Filename: CaraSU20

Reqion: 8
Comment: Y1Ba2CuZ.98U0.0f PNC

Goodness of Fit: 0.55¢9

Number of Completed Iterastions: 1

Hand Peak Delta Intensity FWHM %-Gaussian Area % of

No Fesition (ev) (counts/seg) (eV) (counts-eV/sec) Total
2 159 .35 2,30 378 1.85 a0 814 15.
4 158.31 2.24 638 1.85 100 1255 23.
1 157 .41 1.36 7?79 1.43 100 1186 22 .
3 156.04 0.00 1148 1.64 100 2025 asg.

ESUAHBLTIPLES [1/0/8 EL=V0 BEG & ANGLE= O ibeg #C0 TIIES
PILEE LaradUZ0 VIBaZCn2, 9808, 51 PiC
SCALE FRUTOR, OFFSEYSR 40y 0.000 & c/s PASS EHERGY=, 950 alf fig 200 I
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PNC ZN8410 88-016

Filename:

Curve Fit Summary
CeraSu!tl

Region: 8

Comment: YiBal. 98Cu3VUD.01 PNC

Goodness of Fit: 0.412

Mumber of Complated Iterations: &

Band Peal Daelta Intensity FWHM %-Gaussian Arsa % of
No Position (ev}) (counts/zseec) (eV) (counts—eV/see) Total Area
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PNC ZN8410 88—016 .

Curve Fit Summary

Filename: CeraS51003
Region: 3
Comment: ¥Y1Bal.?Cul3U0. 10y

‘Eoodness of Fit: 0.320

Number of Completed Iterations: 5
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Curve Fit Summary
Filename: CeraSi1005
Region: 3
Comment: YiBalCulU1O0y

Goodness of Fit: 0.437

Number of Completed Tterations: §

Band Peak Delta Intensity FWHM %~Gaussian Arasa . % of
Mo Position <(ev) {(countsl/sec) (eV) (counts-eV/isec) Total Area
2 140.12 3.4% 349 1.85 80 794 17.34
q 158.7°%9 2.17 540 1,85 100 1063 23.24
1 158.01 1.39 460 1.90 B0 1941 31.94
3 156.62 g.00 811 1.44 i00 1236 27.44
ESCH HULTIPLEY 12/23/87 EL=W1 REG 3 nMGLE= O deg ACD TTNE=4E.05 nin

FILEY CeraSions YiBalCudUtly
SCALE PACTOR, OFFSET=9,113, 0.000 % css PASS ENERGY=R.936 el flg 300 N
] [OPONN FRNY N U U FUU YA N N FUUN SOV SO D |
g i
X i A
. )
Bl )
0§ 3
ay ] -
T i
A :
14 i
- .
! o . -|' h -
[i6, 0 155.9

BINDIHG EHERGT, ol

B135 ESCAS#H#5E Y Ba,CuU;0y

i_ o |'-,__ o S | f T : ]
64,0 1630 1620 16L0 1600 1590 15G.0 167

i

(34,9



PNC ZN8410 88—016

Filename:

Region: 3

Comment :

Goodness of Fit:

NMumber of Completed Iterations:

Curve Fit Summary
Ceraviooo
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