Journal of the Korean Ceramic Society
Vol. 40, No. 6, pp. 530~538, 2003.

Mg7} £&El Bi(Pb)SrCaCuO(110K &) n12EHE
oM F=0f 2 =M S4 Hslof st A+

Superconducting Properties of the Mg-Bi(Pb)SrCaCuO (110 K Phase)
Composite System Focusing on the Microstructure

Jeong Hwa Lee,* Bong Soo Choi,** and Min Soo Lee'

Institute of Environmental Preservation and Disaster Prevention, Hanbat National University, Taejon 300-717, Korea
*School of Liberal Art, Hanbat National University, Tagjon 300-717, Korea
**School of Information Communication and Computer Engineering, Hanbat National University, Taejon 300-717, Korea
(Received February 13, 2003; Accepted April 14, 2003)

= E
10K 4] A3}E ZL&ZHAZAE Bi; g4Pbg3aST) 91Cay03CU3 06010452 EEZAANZ SIHHSH O 93] gt &
A8 BiAl 110K 48] 28te vexAw EAL o] 2% AHZ e 3, MO F4481E #2448 5~50 wt%] 7+ H]
22 TSI MO F&4HHE Eoto] E3tE AJHES 820~860°CE 24A17HE <t HE AAAZY o2 &, 7 A HE
52 &3t MO F&AEHE S i 2AEEAL E W AR
2

of st} x-A, T, SEM =
3 FALE Ayttt MgO 54829 E3tgke] S7ME ) wlel Mgo #¥ #aE
H]-&-2 ZE7 A2, A1E W 2223 Akl WS HAEET 2212 A9 H[&2 FUTE T

ABSTRACT

Samples with the nominal composition, Bi; g4Pbg 3451 9/Cay ¢3Cu3 06010.5 (110 K phase) high T, superconductors containing MgO
as an additive were fabricated by a solid-state reaction method. Samples with 5~50 wt% MgO were sintered at 820~860°C for 24 h.
The structural characteristics, critical temperature and grain size of the samples with different MgO contents were analyzed by XRD
and SEM. As the MgO content increased, the intensity of MgO peaks and ratio of Bi-2212 phase in superconductors were intensified
and the proportion of the phase transition from Bi-2223 to Bi-2212 was increased.
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Fig. 1. The X-ray powder diffraction pattern of the sintered
samples with the 5 wt% MgO additive at various
temperatures. @ denotes the peaks of 2212 phase, (A)
reference without MgQ, (B) 835°C sintered sample, (C)
845°C sintered sample, and (D) 860°C sintered sample.
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Fig. 2. The X-ray powder diffraction pattern of the sintered
samples with the 10 wt% MgO additive at various
temperatures. @ denotes the peaks of 2212 phase, (A)
reference without MgO, (B) 835°C sintered sample, (C)
840°C sintered sample, and (D) 845°C sintered sample.
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Fig. 3. The X-ray powder diffraction pattern of the sintered

samples with the 30 wt% MgO additive at various
temperatures. @ denotes the peaks of 2212 phase, (A)
reference without MgQ, (B) 820°C sintered sample, (C)
830°C sintered sample, and (D) 835°C sintered sample.
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Fig. 4. The X-ray powder diffraction pattern of sintered

samples with the 50 wt% MgO additive at various
temperatures. @ denotes the peaks of 2212 phase, O
denotes the peaks of 2201 phase, (A) reference without
MgO, (B) 820°C sintered sample, (C) 830°C sintered
sample, and (D) 840°C sintered sample.
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Fig. 5. Temperature dependence of electrical resistance of
sintered samples with the 5 wt% MgO additive at
various temperatures. (A) reference without MgO, (B)
835°C sintered sample, (C) 845°C sintered sample, and
(D) 860°C sintered sample.
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Fig. 6. Temperature dependence of electrical resistance of
sintered samples with the 10 wt% MgQO additive at
various temperatures. (A) reference without MgO, (B)
835°C sintered sample, (C) 840°C sintered sample, and
(D) 845°C sintered sample.
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Fig. 10. SEM micrographs of sintered samples with the 10 wt%
MgO additive at various temperatures. (A) 835°C
sintered sample, (B) 840°C sintered sample, and (C)
845°C sintered sample.
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Fig. 11. SEM micrographs of sintered samples with the 30 wt%
MgO additive at various temperatures. (A) 820°C
sintered sample, (B) 830°C sintered sample, and (C)
835°C sintered sample.
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Fig. 12. SEM micrographs of sintered samples with the 50 wi%
MgO additive at various temperatures. (A) 820°C
sintered sample, (B) 830°C sintered sample, and (C)
840°C sintered sample.
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