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Effect of Li Addition on Superconductivity in Bi-Sr-Ca-Cu-O System
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Abstract
The effects of Li addition for the Bi-Sr-Ca-Cu-O ceramics on their superconductivities have been

investigated. Bi-Sr-Ca-Cu-O superconducting ceramics with 2212 phase were successfully obtained at
low temperatures below 800C by addition of LiF and Li,CO; which acted as a flux. The obtained
ceramics exhibited the superconducting transition with the T onset of 93K and the T. end of 85K, which

was detected by the electrical resistivity and magnetic susceptibility measurements. This high transition

temperature, as compared with T.=75K of Bi-Sr-Ca-Cu-0O system with 2212 phase, was related to an

increase of c-axis lattice constant by containing Li ions.
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Fig. 1 Flow sheet for typical process of Bi-Sr-Ca
-Cu-0 ceramics.
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Fig.2 DTA curves of Bi,Sr,Ca,Cu,O,+xLiF
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Fig.3 SEM images for (a) Bi,Sr,Ca,Cu,0,
sintered at 820°C and (b) LiF-added Bi,Sr,
Ca,Cu;0y sintered at 780°C for 12hrs.
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(b)

TEM images for (a) LiF-added Bi,Sr,Ca,Cu;0, and (b) Bi,Sr,Ca,Cu;0,.

SEM image of LiF-added Bi,Sr,Ca,Cu,0,.
The marks of A, B, C, and D denote the
positions where the compositions were
measured by EPMA analysis shown in
Table 1.
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Table 1 List of composition at points shown in
Fig. 6 for LiF-added Bi,Sr,Ca,Cu,0,
by EPMA analysys.

POINT | Bi | St |Ca|Cu] O] F |
A 68 | 4915 | 2208 | 4407 | 1810| 0
B 73| 4991 | 2200 | 4433 | 1796 | 0
c 377 | 4350 | 1553 | 1464 | 1163 1
D 399 | 5075 | 1180 | 1102 | 1168 | 15

i3 e

(b)
Fig. 7 (a) X-ray (F Kay,) and (b) SEM images for LiF-added Bi,Sr,Ca,Cu;Os.
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Fig.10 Temperature dependences of AC suscepti-
bility of Bi,Sr,Ca,Cu;0Oy + xLiF with differ-
ent x sintered at 780°C for 12hrs.
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Fig.11 Temperature dependences of AC suscepti-
bility of Bi,Sr,Ca,Cu;0, + xLiF with differ-
ent x sintered at 860°C for 12hrs.
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1. RBERC LIF 253 52 & ¢, 780°C DMEET L
22128 f& L, & 72 JERHEAREIC Li,CO, 2 T
HILIZE-THBD R LB, 2t LIF &
¥ Li,CO5%* Bi-Sr-Ca-Cu-O Rt iz st + 2 7
77 RE LTRSS B Lpsbhr oz,

2. LiF #0.1mol #hn L T860°C ThErk L 72 0kHS, &
TR D RIERAEVE & 0 (S8R A B b iE i e
89.3K 2 k- Lo, Zhud, XEEMIFRIE L D ¢ #h
DU BIEEE—FHLTVWBI L hbd -7,

3. Li,CO; %0.5mol ifshn L T800~820°C THErk L T &
LR RER O ERAE & 0 (5 HAE B B AR A
89.3K IZ bH-L7z, 72, IMoEEHEL D, &
{RHEE R BAAIR E 93K, FIEHRESSK Th 72, =
DAL c MM ZMRIBETHY), 2O h
5, T.=90K D4z Li #5 Bi,Sr,CaCu,0,0
BERICAD, filsholEEbEs s 4o x
PRBRL T3 %2 L0, '

4.Ca DL ABMK N —#% LiF TEHRT 2 &, Li ik
n & Rk, BEKIE IS 800°C NEIR T T . =90K %15
BT ENTET,

ST

1) J.G.Bednorz and K.A.Miiller : ZPhys., B64,
189(1986) .

2) M.K.Wu, J.R. Ashburn, C.J.Torng, P.H.Hor, R.L.
Meng, L.Gao, Z.J.Huang, Y.Q. Wang and C.W.
Chu . Phys.Rev.Lett., 58, 908 (1987).

3) H.Maeda, Y.Tanaka, M.Fukutomi and T.
Asano . Jpn.J.Appl.Phys., 27, L209 (1988).

4) Z.Z.Sheng and AM.Hermann: Nature, 332,
138(1988).

5) M.Takano, J.Takada, K.Oda, H.Kitaguchi, Y.

IR TR Ao ik 2



104 (434) WIRMEE « M R+ KB - BOEHEE - TIRICR - IR - Ot — KMk

Miura, Y.Jkeda, Y.Tomii and H.Mazaki : Jpn. 9) S.Miura, T.Yoshitake, T.Manako, Y.Miyasaka

J.Appl.Phys., 27, L1041 (1988). and N.Shohata : Appl.Phys.Lett.,55 1360 (1989).
6) dLiRg:—  ToHYPE, 58, 690 (1989). 10) N.H.Wang, C.M.Wang, H.C1Kao, D.C.Ling, H.
7) R oA, 58, 702 (1989). C.Ku and K.H.Lii : Jpn.J.Appl.Phys., 28,L1505
8) T.Shishido, D.Shindo, K.Ukei, T.Sasaki, N. (1989).

Toyota and T.Fukuda : Jpn.J.Appl.Phys., 28, CERIEAEI0H 14 H 52 58)

L791 (1989).

Vol.40 No.2 (1990)



