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X-ray Fluorescence Analysis on mg Order of Oxide Super Conductors
by Glass Bead Technique and Matrix Correction Using Theoretical Alpha Coefficients

Koichi Sato, Shinji Iton and Haruno Oxochi

: The X-ray fluorescence analysis using the glass bead technique was applied for the determination of major components

(La, Sr, Cu, Ba, Ni, Y, Zn, Bi, Pb, Ca, Tl, Nd and Ce) in small samples of various oxide superconductors. A Pt-5%Au

crucible newly designed for small amounts of samples was employed for melting and casting vessel. Ten milligrams

of sample was fused with 500mg of sodium tetraborate containing 20 mass % of lithium carbonate for the analysis of
La and Y system superconductors. Five hundred mg sodium tetraborate containing 15 mass 9% of lithium hydroxide
and 500mg of lithium tetraborate containing 10 mass 9§ of lithium carbonate were used for Bi and Nd system one,
respectively. For the analysis of Tl system one, in which T1,0; has a low boiling point and toxicity, 1500mg of sodium

disulfate containing 12 mass % of sodium tetraborate was superior in fusing at a low temperature (ca. 400°C).

The

synthetic calibration standards were prepared with each oxide prefused with a fusing mixture, which contained 10 mass
% of an analyte. The effect of coexisting elements were corrected with the theoretical alpha coefficients correction
method. The relative standard deviations (RSDs) of repetitive seven measurements for the determined values of each

Synopsis
analyte were less than 19%.
chemical analysis.
Key words : X-ray fluorescence analysis ; theoretical alpha coefficients ;

The analytical values of various samples were in good agreement with those obtained by

glass bead technique ; lanthanum ; strontium ; copper ;

barium ; nickel ; yttrium ; zinc ; bismuth ; lead ; calcium ; thallium ; neodymium ; cerium ; superconductor.
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B#EMADLa, Sr, Cu, Ba, Ni, Y, Zn, Bi, Pb, Ca, TI,
NAdERUFCeDI3TEDERZIT- 12, 2 DR, EFES A
EiicENAOBERPNC L 2 2R EREPHEL LT,

2. KRERFFE

2.1 EBRURAESRSG

XRFEREIZ 7 4 V) v 7 A BIE RS EE (PW-1400/),
XS ERIGRhATIERRE (B 3 kW) 2R LI, FEICI
A&DA B EREE € 3 3 2 v B TR (ER-182AK, &)
R 1 0.01lmg) P L2, BARREFE O BIE IR B
BT R - F—F X —&— (24550) EEHEALI, WE
27 b VERIESH Ca, Cu, Y, ZnRUNiliKa#i %, Bi,
Pb, Tl, Ba, Nd, CekULaldLafit%® H\72, BESRMG
BRETEOWUEHEOM ERTRAEELZFHE L, Table 10
SO EDI,
2.2 HRE

A2 Na,B,O, (B#ftER), Li,B,0O, (E1LfkER)
KU Na,S,0, (N ezsl), BAILLIOH (hRiL¥H)
B ULi,CO; UNFEALEm), HIBESIIKI (VhRILER) D%
BRE LG, I0EEXFEEROFEEIL, BLO, (&
NER{LFR), PO (FR)113ALESR), CaCO, (FHiEEILY:
81), SrCO, (HHiEILESR), CuO (FaiE bFE), La,0,
(FNYEid3E T¥8), Y,0, (FX#i#E T SH), BaCO; (&
HEEEAb), NiO (Bl b B) , ZnO (FIYEHEK T35,
Nd, O, (7 v 7 FALER) RUCeO,(v 7 A XY v 78) R
U*T1,0, (JMCH) # Fv~ 72, Na,B,0,%ULi,B,0,13500°C
T 4h, La,0s Y05 Nd,0; Ce0,i%1200°CT 2h, CuO
12600°CT 2h, 2 DHORIEIZ L TI10°CT 2higHg L T
2SR A
2.3 =¥t

FERENIFEHE L SRR EEERDN, Bik
(BiPb -1 : BigsPb,.SrCaCu-0(1), BiPb-2 : BissPby.

Table 1. Experimental and instrumental conditions.

Spectrometer Philips Model PW 1400 Automatic X-ray
spectrometer

X-ray tube Rhodium anode operated at 50kV, 50mA

Path Vacuum 10Pa

Sample mask Aluminium ¢ 10mm

Detectors Gas flow-proportional counter and

scintillation counter in tandem
Diffraction angles(26)

Peak SrKa: 24.96", CaKar: 113.13°, CuKar : 45.00°, NdLe : 72.06°
Cela: 7892, ZnKa: 41.80°, YK : 23.72", NiKa : 4859,
Bila:32.96°, PbLa: 3391°, BaLa: 87.15, TILa : 34.80°,
LaLa:82.84".

Srka: 24.36°, CaKar: 11213, CuK e : 44.30°, NdLa : 71.06",
CeLar: 7792, ZnKar: 40.80°, YK : 23.22°, NiK @ : 47,59,
Bila: 32.26°, PbLa: 3491, BaLa: 86.15, TiLa : 34.00",
Lala: 8184’

Lithium fluoride (LiF, 2d=0.4028nm)

Coarse (550#m spacing)

Peak : 20s, Background : 10s

Background

Crystal
Collimator
" Counting time

Y 25 A BRBAUDBESEREOT 7 AC—F - Higo AW IEHEXARS 049 M

SrCaCu-0(2), BiPb-3 : BiysPb,.SrCaCu-0(3), Bi-
1 : BiSrCaCu,-0(1), Bi-2 : BiSrCaCu,-0(2)), Y& (Y-
1#1 : YBa,Cuso:Nigor—0, Y-1#2 : YBa,Cuzs:Nipas~
0, Y-2#1:YBayCuz0:Znoo;~ O, Y -2#2: YBa,Cuss»
Znoss—0) La® (La-1#1: Laie:SroeCu-0, La-1#2:
La,ssSre1sCu-0, La-2#1 : La,e;BagesCu-0, La-2#2:
La, gBaosCu-0, La-3#1 : La,;BagesCu-0, La-3#2:

,'Lal_ssBao,lscu—O)’ Nd??é (Nd"]- # 1 : Ndl.cheO.Oacu_O’

Nd-1#2 : Nd,sCeo15Cu-0, Nd-2#1 : Nd,3,Ceo27Sr0.41
Cu-0O, Nd-2#2 : Nd,;Ce;.SrosCu-0) # Hw 72, TIREE
BEMAEEITI-1 © TICaBaCu,-0, TI1-2: Tl,Ca,Ba,Cus-
0O, T1-3 : T1,CaBa,Cu;-0, T1-4 . TiCa;BaCu,-0, T1-5:

TICa,Ba,Cu;-Ol Bt & IR ERIE % v T, TLREEE
HOILEMED b DF AR L THERL.

2.4 HERafREEIE

- HEimafRrEidde JonghDBAZE L 72 *ALPHAS” 97 a2’
7Lk b, XEREERD 6 O3 s —RXFRD ARZ b v
DA, XN O R EMEE & SR OB S » & 3
mpcR® 2, 27, MIERIZKROZHC TS,

C(: (D|+E1R1) (1+2a”Cj)

22T, CRIEEIDERE, Eidkcpsd 2 Y DEHFE X
TAREBHOMES, DIXBEMOY T, RIZIERIDA Y b
SHECE (keps), a X TTRICH T 32 EEjOBEOM IEIRE,
CRRITKIDBEEYZEDL T, AMETHEAL XBIR, THRE
UYZRD a, M IEREE# Table 2R TSy 225 U N
M IE, Mo B X 5 M E % X40 Version 3.1A

Table 2. Theoretical alpha coefficients.

Bi-containing superconductor

Coexisting Analyte
element CaKa CuKa SrKa PbLa Bila
Bi 0.201 0.299 1.136 0.614 0.530
Sr 0.114 0.098 0.395 0.267 0.011
Ca 0.043 0.189 0.209 0.207 0.201
Cu 0.039 0.159 0.574 0.561 0.539
Pb 0.216 0.296 1.195 0.640 0.546
T1-containing superconductor
Coexisting Analyte
element CaKa CuKa BaLa TiLa
T1 0.000 0.000 0.000 0.000
Ba -0.014 0.023 ~-0.037 -0.006
Ca -0.019 ~0.008 -0.171 -0.040
Cu -0.020 -0.012 -0.127 -0.002
Y-containing Superconductor
Coexisting Analyte
element CuKa YKa Bal«
Y 0.146 0.660 0.177
Ba 0.698 0.869 0.187
Cu 0.232 0.904 0.057
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(Copyright 1990 by Phillips Export B.V.)PW 1400 &
RZM M XA—ZEAY 7 M7 TRELI,
25 A E

ERH0.00mg (0.01mgDHF & THAMS) £, BFE L
TBiRBEEMFIILIOH ¥ 158 &% & trNa,B,0, #500mg
(£0.1mg), YRR U LaRBEEMRIILLCO;, 2208 R %4
*Na,B,0,#500mg (+0.1mg), NdR#EEAEILL,CO,
ZI0EEX%E T Li,B,0,#500mg (+0.1mg), TIREEE
AI3INa, B0, #12E B % &1 Na,S,0,#1500mg (+0.1mg)
P BIRSHAA R 2 XX b ED, BORAT 3,
B AN—F— ETTIRIE 1570, Biix 2 20, YR,
LaR R UNAFR I 3 4 nEh L B3 5, BFIREBT 2 DI
PUCHIBER L U TKI I mg#®Em L (TIREHEML L)+
SRR L 12141, $10mm, & 3 H150mmD T v I = Lk
THIRKRIZL-> TU 2N E L» OB (ML, 32130
JEH > o I LIRY, ¢12mm, JE3#) 2 mmo 4k
DH 7 A— Nkl #3881 L 72, Table 14278 L 724 4CHY
EL, Yy 272750 FRIIEROXHREE X L THER R
B sMEERYIT- 72,

3. KBRRHEREER

3:1 HSRE—FEBITHR
3-1-1 RHfRSHEALFRE 2 DI

SR DB EXERIHT HIE TR . 5g, Bl 5 g GR
BHO AT 2 BAIO FIREL) T 3mmD A 7 2 v — Nk}
PHEHALTCC%, 2288 (10mg) DHBAZDKRTSDY
ZAE—NRE 23T 5 L HRFIL500 2 5 . BIREE
HARBiPb- 3 # F THRFKL50005 5 2 v — Nkl 2 555
L, BLROHGHHEE (n=17) Ko7t 2 ARSD (%)
TBi:0.74, Pb:0.98, Sr:0.66, Ca:1.05 Cu:1.09T
Ho TALRREEPFOCNLCEEE LT, XERBE K
IR EEZ LN, 22T, BEREOSF I 2V
— PR 2R L TXHEERPHRT 22 L 2R LIC
BOMBITORMBE, B DL (BT a v
729, F12ZPt- 5 BAuD MRS A SRR 2 DIX P RkEHL
72, 32IFDER ZFig. 1IZiRT o A A S—F — FTHAES
TSHL3, BEMHAL TV 3Pt-Aus DI L AR K S
3 ($40mm, & 330mm) & L7, & 318mmdb & JELR &
THEF S €, 12mmOEH & L, Z DHEFOES L EHE Y
v, MM PEIRI TS LIL VEBRPITI LI 0L
1o SOBDF AT HI EICL Y, BB I0mgisxT 3
RIFIDOFHRE20TIE$ 5mm, HRE30TILS 8 mm, HIR
F40T L $10mm, FREF50T X S12mmDF 5 2 — F
BIDTRBC & 72, BAIDDRICL B LR OBIELIER
CHEEL LY, BT S B A OB RIZ500mg (F
RFELH0) ThH - 12, FIRKFS50T 12mmDA F & € — Nkl
RFERES00T S35mmDA 7 2 ¥ — FREHC S, EXFE
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Fig. 1. Pt- 5 %Au crucible.

b b HBRASE C XHREEHEE 2515 6 1, Table 7427%% & 5 1ZRSD
TO.5%LIN L AR E I E L1, 72, TIRBEEEKT
IR A DB B3 1500mg (FREIS0) TH H, Zhll T
%5 LiGamd T LSl A U7z, 4. BhAI500mg TR sl T
FBHIAC— NHBDE 3138 2 mm, ##FI1500mgT i
#2.5mmTH s, ZOEITIRIEREDE VSrKaif (0.877
nm) LYKa#R (0.830nm) B IRBRE S (5 mmblE)
LELTCRCICY, B30l sBEYZ 55, BHD
BYEECE»IMBIEICL Y, BBP—FDESICH
BTE, E3 0k a28EuTs e,

3-1-2 @A oOREt

BE, XRFEECHFC TR 2 — FHREFELD oD
AL Li, B,O, (mp : 917°C) » % > 1XNa,B,0, (mp : 741
OV T 53, Ly L, BIREEEM L, KRS
BRI D Bi,0; (mp : 820°C), PbO (mp : 888°C) KU CuO
(mp : 1026°C) & & 1, BB TRIET 2 LR E 2z o
5. YR, LaR AU NGREEEMRIZIL, @RlSER{tIY,0,
(mp : 2410°C), La,O, (mp : 2315°C), Nd,O; (mp : 1900°C)
K UCeO, (mp : 2600°C) & & 1, BHRCBRRIZZEL, »
2, Nd;O; X U Ce0,15 Na,B,O, B & TIZ R L 7o v, 2 72,
TURBEZEMBDTILO; (mp © 716°CHIAE~DEEMEHTH 10
B3, #I600°C & b ZBH L, BREFBRILEL S 5 SRS
BhHb,

L5 CIdAA & LT, LiOH (mp : 445°C), NaOH
(mp : 318°C), Na,S,0, (mp : 400°C), K,S,0, (mp : 300°C),
Li,CO; (mp : 618°C), Na,CO, (mp : 851°C), NaHSO,
(mp :315C) EVHC- LN TV 2%, —fRizIh s DR
Al 2Ep I ERETCH—ECHE S, 22T,
LizBsO7 X U NazB4Or #R— 2122 b DRFEE A L L
THEHEHRMT 2 Lis Y, FEEEEFEEICET 23
mBE DA Z A — N OFBIL 2R L1,

BisRE R EAIIIERBI L D e O RIE TRIR T 2 BB D
512%, Na,B,O, 2\, BUEEY FFaoBA L L



TS OECLIOH, NaOH 25 L TEInRRED L VI
REDOF 72— NREORBE LR LIc, £ DR,
LiIOHIX15EE%WMT 5 2 Lo & b BFREE#I700°CT,
AEHE 2 BN T2 @M L 72, NaOH O F i
Na,B,O; Lt BiEDENEF a2 b, BLREATTHAILL
TRABEBLHRTH- 12,

YREFLaREBEERD @ IZIELi,B,O,H 5 i
Na,B,O, B O @#HIT b fHET H 5 2%, Na,B,0,DATIX
T 5Y,0, La,O; DEEARI 5 I EORRE 2 Z L 12,
z 2T, Na,B,0,Li,CO; #20E & %M L, FREhE % 4
e s Edhiz, BAREE ZH1000°Ciz LI L 2 AEEH
3 ML Bl L e,

NARE EEAED ML EF T 5 Nd,0;, Ce0,5°Na,B,0;
DATIWMEE T, Li,B,O, DA TIXAlf# . 5 5L LDy
%% L, 22T, Li,B,0,\-Li,CO, # 10ZB&%iHmML,
BUARIE FE 2 #91050°C WP 3 2 Lz & 9 3BkHE 3 2 RILA
TRRT 5 2 LT 812, X3, Na,B,O, X L, LIOH X
15Z 8 %L E, Li,COs 1320 &% L1k, $72Li,B,O 425t L,
Li,CO; 210 B % LI EGMT 5 L& DT eEI b 4EL,
HI7AC— NREDERT S L h o1,

TIRBEEROGMA L LT, MFEEPHT0CLEL S
LIOH# 158 8% & 1 Na,B,O, DpAI #HERH L TH 5 2 —
Nk 2B L, v— FREPCER T 5 TIR EFROLE
(AASH) =X b ER L, BEUIRZRD 2%, 85%LL EHic
B ohhrols, DD, RUBRBMHANIC L 52T
WIHREET H 5 LI L, Bl HT9400°CONa,S,0, Z i L
12.Na,S,0, D AT IRIERMPIIHESHETH 5129, Na,B,O,
PHIRIE LTIHMUIESMBE Y 72— Nk 25T 2
Z t #MET L 12 Fig. 212 Na,S,0, 2 @Al & Lich 7 A —
N VB 3E 5B (b % XARIAIT S 2 & B M7 2 — > TR LIS,
Fig. 24 AR TIRE EEATI-1(T1BaCaCu,-0) ¥ Na,S,0,
DAHTHMELICSDT, ZOfAME 2D 250k L
LA, ¥idBTH Y ¥—E» M L & 5, BiXNa,S;0;
\2Na,B,0, % 5 EE%HMLICEAI TR LI LD, CARS
DX ZNEN10E &% R 12Z B %im U7 jllC e fE L 72
bDOTHbH, Na,B,O,OFMEHHEMT 5 & HIZIEHES
ALY, 12BERLI LSRN 3 LENEC L, 1288
%BDTEMT IR TELFBE LR CVEAEDDH 4 5
A2 — NREVRBCTE S, 3, 2OF7A—-FNRE
WIEE MY 5 o, BRI T T
H A, BESAEOREES R ERAPTHRET 5 LEY
H 5,

3-1:3 EALAIDOMRE

BiR#B EEAIIBi,0;, PbOKR T CuO% EBEIL I NPT 0
AL & &, Li;B,0, D 5 i32Na,B,0,D A DT Rl fig
L12i54A, MMEERTPtEEEL T, Pt 2 3D&RBIER
Pkbis Z LBESNI, $72, La, Y, NARUTIR
HEEERICUOZEABILINAZ LY FLLNE, 20D

Y27 L ERICYEERFRB O 7 A —F - B
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Fig. 2. X-ray diffraction pattern of fused samples.
Cu target : 35kV-20mA
Sample : T1-Ba-Ca-Cu-O
(A)Na,S,0,
(B)Na,S.0,+ 5 %Na,B.0,
(C)Na,S,0,+10%Na,B.0,
(D)Na,S,0,+12%Na,B,0,

5 2 3A, BaODHmM'®H 5 v idSr (NOs) ,DOEINOHS
ﬁxﬂf@ 5E3NTW3, 72, Norrisht!®, Palme61®
WEELAIE L TNaNO, 2L, iz S i aRamD
HEFEUPIT-o T3, 22T, EELREBLREZE
o {LA E L TNaNO, 2R L, 2 OFuER XM L1,
BiR#EBEEMAKBIPb- 3 #H L, NaNOaé’Eﬂlﬁlﬂ‘ﬁ LT1,
1.5, 2, 2.5, 3, 3.5, 4, 4.5, B% BRI
L, BfEERETOPt-Aub ’leé’%ﬁm LIGHER, 1EE%
UTORMTRD 2 9 R {,1.5EHERL L TR
fEET s, Ly, 3 Eﬁ%LJL@(*?JDT’ZiNaNOM £
Y Pts IR ants,

3-1-4 JTHEODHERL, {B%k

MBRETOZ TR O, BROBE, KisTtH
E&AET 2BIRRUTEREEEME >V THRET L2, Bik
HBEEABIPb-3 D 6 ~1dmg P BRI D HERD, 25
OHWHEC->THIFAC—FRB2/EML, &K
BEPAASHEIZL b Table 3 D TEBHTCER L TEINES
K1z, 2 DEEE % Table 4 2R T, TIRB E ML HERDT
HEU3EELNETIOARE L, TIREEENETI-1 %,
W HELY 2 -5 DFHIE
s TAHA 7 A= NREZIER L, TIZAASIEIZL W E
BLTEMERZRD I, 2DfFE % Table5 2" T, &Lk
LS IRMELE T 5 L ELEIF RS T 507, BiRK
UTIRBEEADOMBKEHAN T A TR DR, HAOR
B EHBEL I, >

(
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Table 3. Operating conditions. AIE (WiE9.99%) P EBITERCHE L TIVERER -3
Spectrophotometer Perkin-Elmer Model 703 Lok » 9ELY, Bi, Pb, Sr, Ca, Y, Ba, Cu, Znk
Light source Hollow cathode lamp UFNild NazB,;Oy’C“, Nd, La X fCeitLi,B,0,T, Tl
Analyte TI Bi Pb Sr Ca Cu Na,S;0, Z v Talfg - HFIRL o1k, 27 VESTER#EL
Lamp current/mA 15 10 10 8 8 10 V1 1t s - s . 3 —
Wavelength/nm 276.8 222.8 283.3 460.7 422.7 324.8 THIVCIZ D UHFIBOA v &2 2B LI, 2 ORER, &R
Slit setting//nm 07 02 07 14 14 07 DE» VI BIIVEIIR Y, BERICLAWMET LY
Acetyl 1/mi 55 55 55 55 55 55
Afflyn?ﬁf e 32 32 32 32 32 32 Y, B2 05 L5 LR R kot ks,

ZIEFRDI0E B % FERE O HHEE LT & b IERE
Table 4. Recovery of each element during preparation RN
of Bi-containing superconductor. 3:3 BEifaFREMENTHRE
Element Taken/mg Found/mg*  Recovery/% KT 2 BERRORTFHESHVIREFECRL 2HBR, &8
Bi 1.77 1.76 99.4 EDEAT B EHE L IR 2 SR D 6 OXHRBE L, 3t
207 To1 000 HRROWBEZ 510, Wi FEC & 5 MEL RS,
Z-gg g-gg gg-g MR o fREH EORN T, MEFAIERR 2 A T&TE
0-46 0'46 100'0 DO—RENFRPKD, #WHEDOFEIZ L % FES (0y) # Il
Pb 061 0.61 1000 L7 2 D#EF % Table 6 \IRT, LK L b HiRa R
ggg ggg }gg'g & b IEFES (op) 2L L, HRaBEMEZREDOAR
1.49 1.48 99.4 ME R REE L T2,
Sr 0.87 0.86 98.9 34 HWRBE
T - Lol AP & 5 BITEROSIIHEE X BIRE S L TIREE
;Zg ;Z; 33;} EEIZOCTITo, 2 - 5DOHMAECL O I AL —
0'33 0’33 100'@ NECRE 7 8 2 (B8 L, S %2 5K » 72, Table 7 (2 BiR#
ca 0.4 0.45 102.2 YK, Table 8 CTIRBEEAOSIKE L RT., 212,
oor 0o L2 BiREEHIKD 1 HOSHIRIE (n=7) IZRSD (%) TBi :
1.50 1.49 99.3 0.14, Pb:0.30, Sr:0.29, Ca:0.19, Cu:0.11T4hY,
1.20 1.20 100.0
Cu 1.57 1.58 100.6
2.04 2.05 100.5 Table 6. Accuracies(6a)in calibration curves between
2.44 2.43 99.6 without correction and with correction.
3.00 2.99 99.7
" Concentration Without With
n=2, "AAS Element range/ % correction correction®
(A) Y 11~15 0.232 0.159
Table 5. Recovery of thallium during preparation of ga ;2:;? 8;213 8(1)28
Tl-containing superconductor. N‘; 053 0103 0023
Element Taken/mg Found/mg* Recovery/% Zn 0.5~3 0.223 0.056
(B) La 60~70 0.601 0.130
B §§§ §§§ 1888 Sr 1~ 5 0.463 0.120
4.14 4.14 100.0 Cu 14~18 0.862 0.222
8.17 8.13 99.5 () Bi 23~33 0.192 0.052
10.71 10.69 99.8 Pb 7~15 0.075 0.065
n—2, *AAS Sr 11~22 0.122 0.018
Ca 0~10 0.150 0.144
Cu 20~27 0.215 0.182
3:2 RERASERAHAN (D) Nd 45~70 0.856 0.123
SATEEL AR (10mg) DA, ZILRDERLDH 3 ge é*}g gggé 8(1)38
. r ~ ) :
WREIE Z e TREBRAORKER 2 FM T 51212, 1 Cu 15~18 0.938 0.236
POIMYBVIEECMETH Y, KFEI» 6 32188 T (E) TI 20~48 0.540 0.297
W, BERCL O BBRDILR S U L, PR & o 0720 0ol
PRITIEDPELOLNS, 272, BMELIZCER LD Cu 9~26 0.239 0.227

WA —M2ET A2 5h 2, MBHCHERAT 2481 Superconductors of (A) Y-containing, (B) La-containing,
p =t - ey (C) Bi-containing, (D) Nd-containing, (E) Tl-containing.
ROI0VE ERFERRNL, B D 2 I REBIE D ESME *Theoretical alpha coefficients were used.
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Table 7. Reproducibility of analytical values of Bi-
containing superconductor.

Y 25 A BRLRTEFREOS 7 2 — 8 - EHRAREOHIEFEXHN 053 M

Table 10. Comparison between X-ray fluorescence
analytical values and chemical ones of
La-containing superconductors.

c / X-ray/%
Element hemical/% st o
%6 Mean P RSD/% Sample Analytical values/%
Bi 28.10 28.0 0.111 0.39 La Sr Cu Ba Ni
Pb 10.3: 10.35 0.051 0.49 La-1:#1
Sr 17.32 17.3s 0.080 0.46 X-ray 66.66 1.7s 16.3:
Ca 7.9 8.0z 0.040 0.18 Chemical 66.85 1.84 16.40
Cu 22.70 22.6s 0.042 0.18 La-1:#2
— . R:iPh_ X-ray 66.87 3.36 16.9,
n=7, Sample : BiPb-3 Chemical  66.7; 325  161s
ey eqe . La-2:#1
Table 8. Reproducibility of analytical values of T1- X-ray 70.9, 16.66 3.0
containing superconductor. Chemical 71 4s 16.2, 9.5,
La-2:#2
Expected X-ray/% X-ray 64.31 162 48
Element o .
value/% Mean o RSD/% Chemical  64.2: 16.4s 4.7s
TI 31.5s 31.67 0.223 0.70 La-3:#1
Ba 21.33 21.52 0.202 0.94 X-ray 62.85 1.6s 13.34
Ca 6.20 6.40 0.035 0.55 Chemical  62.9 1.6 13.26
Cu 14.8s 14.8; 0.092 0.62 La-3:#2
n=7, Sample : TI1-1 X~ray. 61.7, 3.1s 13.67
Chemical 60.8s 3.0s 13.36
) n=2
TIREEEMARIZRSD (%) TT1:0.36, Ba:0.47, Ca .
0.39, Cu:0.55TH»1, Table 11. Corrllparislon bletween X-ray fluorescence
. . . _ . B . analytical values and chemical ones of
TSR E BRI B 21X Na,B,O, B 12 Li, B0, < Bi-containing superconductors.
JiR EL Z N N D= - .
HEWIEED K S S (TlLa DK £0.1213nm T 4 - Analytical values/%
48cm?/'g) # &1 Na,S,0, Z HA L T 3 12» ZILKOH Sample - = S ca o
EXRRELG L, FHEE IBIRBEERICILER L TEHFT BiPb-1
£ah, 1%LINEBRFTH- 2, X-ray 28.5. 114, 16.7 7.7, 21,56
Chemical 28.89 11.7» 16.85 7.67 21.4,
BiPb-2
S=pupry] X-ray 27.5s 11.76 16.74 7.74 21.9:
4' ¥nﬂ*4/\®mm Chemical 27.83 11.79 1675 7.75 21.71
BiPb-3
X—ray 28.1s 10.10 17.33 7.9 224,
4.1 HHER Chemical  28.1, 10.3: 17.3 7.9 22.70
EREOYR, La®k, BiR kU NARERLE EEE 2 B Bl)-il 239 s 60 05
. . = . & ot -ray 2z - .01 Os D0
Vv, 2 - 508 AECL VIR NERABI2IERL, Chemical  34.1s — 14.55 6.0s 20.36
=5 7 VP = AN 2 . Bi-2
Hipa BB x HCICHIEER 2TV, {LEoHTE E t‘tiiz L7 X-ray 7.9 _ 165, 8.2 1622
WELP ZnZFNTable9, Tablel), Tablell, & fTablel2 Chemical 37.30 — 16.4¢ 8.25 16.5:
n=2
Table 9. Comparison between X-ray fluorescence Table 12. Comparison between X-ray fluorescence
analytical values and chemical ones of analytical values and chemical ones of
Y-containing superconductors. Nd-containing superconductors.
Analytical values/% Analytical values/%
Sample Sample
Ba Cu Ni Zn Nd Ce Sr Cu
Y-1:41 Nd-1:#1
X—ray 13.16 40.69 26.1s 0.67 X—ray 68.23 2.63 15.34
Chemical 13.2s 40.42 26.0s 0.72 Chemical 68.04 2.63 15.1s
Y-1:#2 Nd-1:#2
X—ray 13.0s 40.1s 26.46 1.4 X—ray 65.57 4.7¢ 15.54
Chemical 13.26 40.8,4 26.54 1.57 Chemical 64.3¢ 4.7 15.34
Y-2:#1 Nd-2: #1
X—ray 13.42 40.56 26.94 0.84 X—ray 48.07 9.49 9-33 16.5:
Chemical 13.3s 40.0, 27.6s 0.87 Chemical 47.96 9.3s 9.2¢ 16.20
Y-2:#2 Nd-2: #2
X—ray 13.64 40.62 26.84 1.67 X—ray 48.0s 7.1, 10.89 16.7:
Chemical 13.5, 40.2,4 26.61 1.7, Chemical 47.6: 7.00 10.3¢ 16.72
n=2 n=2
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Table 13. Comparison between X-ray fluorescence
analytical values and calculated values of
Tl-containing superconductors.

Analytical values/%

Sample

Tl Ba Ca Cu

TI-1

X-ray 31.67 21.5; 6.40 14.8:

Calculated 31.5s 21.3s 6.20 14.85
T1-2

X-ray 36.90 25.0: 3.7s 11.7,

Calculated 36.63 24.8; 3.67 11.5¢
T1-3

X-ray 29.39 20.46 5.06 17.9:

Calculated 29.66 20.15 5.8s 18.6:
T1-4

X-ray 19.24 26.12 7.9 17.76

Calculated 19.3s 25.7s 7.58 17.9:
T1-5

X-ray 20.75 14.45 12.16 19.9s

Calculated 20.9s 14.6¢ 12.3s 19.65

n=2

R T . LS HEIELa, Y, NdR&F IHEBHFFE R
LAASEYD, CeldlibtV v a (IV) ERHFFHVRFAAS
#12, Sr, Ba, Ni, Zn, Bi, PbRUFCald AASIED, Culd
ZHiEE T MY Y AHEFROTIT- 10, &ILE L b L2 i
FRBOC—EEIRLI, 272, TEREEERIZER LY R UK
MR TR L AR P HC TER LI, PR L i
LR %Z Tablel3iZ/Rnd, LR L b RO—HERLI,

5. &

Tuj

BREREALHEEEMRICS F AC— N H#e XS iriE %18
AL, ROKREZRI,

(1) FHEDETLO, 2 & L THRE & HMA L SO
TLO; DIERMEICHED D Y, 52— Nk L 5 Db7
WEET D - 1207, MH DBl S AT L 72#52R, Na, B, O,
PI2ZEEX% Z & U NaS,O, 2 HT 5 2 Li2&H,400°Ct
COMKIR TR, HBROL VA 72— Nk 2585 T 2
IEHTEN 31, BOREEEFRILIOHZ 15 HES 2 &
U Na,B,0;, YRRV LaR@BEBFIZL,CO, #20E &% %
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&1 Na,B,0,, NAREEEMFIILLCO;Z10EER Z &1
Li,B,O, ¥ &l T hH - 12,

(2)F7 3R T LICPt- 5 %6 AupifEsEA A 38 3 DI I3 Eh
B DBRT b M ORIy +5 T s 5729, REry4LE
(10mg) THHMEDONILHF 2 —FRHE (412mm)
PRBTSE, ZORE, XERBEEI HBAL, BEOR VS
MHRE L ko2,

(3 EFREDHEOHECHER o R > H IR
AT A LI Y FRESHELE LI, HREEIZRSD
T1%LRNTDH Y, EREOFHEIIALESEE Bv—
BERLI

b DI Y b, SEBRIEYEEEEEERDIE
BOTHHIES & L1, SIFEREE T eE —mse
EROARZREC I CERCERNES £ L2REERK
PR T AL REEHIB R R IR B#HOB2EL 2T,
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