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Influence of Doping Elements on the Formation of Superconducting Phase
in the Bi-Sr-Ca-Cu—-O System
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Abstract

We investigated the effects of doping elements on the Bi-Sr-Ca-Cu-O ceramics. The doping elements
can be classified into four groups depending on their supeconducting characteristics in the

Bi-Sr-Ca-Cu-O structure.

The first group of doping elements(Co, Fe, Ni and Zn) substitute into the copper site and can reduce
the critical temperatures of the 2223 and 2212 phases. The second group of doping elements(Y and La)
substitute into the Ca site and cause the disappearance of the 2223 phase and increase the critical

temperatures in the 2212 phase.

Key Words : doping element, Bi-Sr-Ca-Cu-O ceramics, supeconducting characteristics

.M B

1986 d La A A3EZ 2y YALE 0K 7
Z=A7F A9 o1 F[1] B & YA =&
2 ASE 12 2AEAE ALEY) 98 B
AF7F o]FolA Y Al2], Bi Al3], TI Al4]
Hg Al5] AAHEAA 43 d4 2% o|49 ¢
AYE z2te 22 2AEA AU
Bi-Sr-Ca-Cu-O A AZAE 2223 2212 ¥
22019 2A=AE XS o, 249 A3
H7b & 2AERAE AFE7) dsiMe 2223 =
AR Cad CoE © #H7bstd FA3L 9= &
6], FYEDY L 0 BY EE wE O
gt 3tollA A F(annealing) A 71 ¥E[7] 2 Pb
A7b B2 AFA7IE PYB] Fol AAE nu
et B d7FEe Bi Al PbE =43 Fo=2H
2223 ol ARste AHu)ey Frte] o AT A
#g 8213 4 glevi9], o= Bi-Sr-Ca-Cu-O
A ML 9428 =9PFgoz 2223 ¢ 2212

%2 o e to

oy AT of

A AN 2R X (free energy)d W3 st 7bs
T2 AalEEE Aes B9y £ o

wetd B dFeAE o] WA (ionic radius),
A 2L v X (electron configuration) $& 2o =
$ ¥42E MA, Bi-Sr-Ca-Cu-0 Ao HAHS
Z93AA ARG Az8 2223 D 2212 A9
Aol A =$9e) &L ZAEA T

2.4 H

2 AgoAEe & 1o vepd A go] o] ut
A, AA wx 5& nHde 6 T =49 Y48
AR eH, BiSrCaCwD0O, 9 =4 2 & I=
7] oA 34 w8 (solid state reaction)
Az3AqL. <714 DE =% 949 FF, x
0~02 ¥99 =3 ¥ & Yeick 494
4 N olde] €58 zZtE Bi0s SrCOs CaCOs,
CuO #2 2 6 T =99 Hd42E Adgsig o,

e e b g

- 217 -



= fEe A -2 F3HE A% 820 T

22g F7] FdAM 12 A% sd2AHL da
Ege AR 3 ton/ecm’s) ¢EE e AE
10 mm, ¥7 3 mm¢ Y23y HYow AP
F 85 CTollA 12 Az 2F3se}. 24L& F7] 2
oA olfo FHou 2d F A ANHL FY¥ir
quenching)*] Z t}.

Al AAGNL XA ™Y (x-ray diffraction
pattern) ¥4 2 FALAAE Y 7 (scanning electron
microscope) A& B3 ZAlstgon, AHy =
“d€& EDS(energy dispersive X-ray spectroscope)
4 sxe $712 A& Cu HR o] #NHe] Cu
2 BN =3 944 23 = AFYFo] FH3)
7287 A E 25 Ty 2 Taed TE349ch

o Lo

i 1.

=9 ¥d4d ©E BiSrCaCuzDosO, Al
gele] Ty ¥ Tad 9%

Table 1. Effect of the doping elements on the
Ten and Teo of BiSrCaCuzDoeosOy ceramics
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DOPING ELECTRON
ELEMENT R‘(\‘?n'}fs CONFIG, Ten(K) Talk)
Co 63(+3) [Arl3d"4s* 111 65
Fe 64(+3) [Arl3d®4s? 105 60
Ni 72(+2) [Ar3d®4s® 12 75
Zn 74(+2) [A3d"%4s® 110 73
Y 93(+3) [Krl4d'ss® - 95
La 106(+3) [Xelaf’sd'6s® - 87
Undoped 115 80
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Fig. 2. Doping concentration dependance of lattice
parameters for the group one doped

samples
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Fig. 3. Temperature dependence of the resistivity
for the various Fe concentrations
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Fig. 4. Temperarure dependance of the resistivity
for the various concentrations of Y
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