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Abstract  YBa,Cu;0,, (123) powders were synthesized by the solid state reaction method using two different
purity BaCO, powders (99.75% and 99.7% purity) and Y,0, (99.9%) and CuO (99.9%) powders. The effect of
BaCO, purity on the formation of a 123 phase and the superconducting properties were investigated. The mixtures
of raw powders were calcined at temperature ranges of 800°C-880°C in air and finally made into a single grain
samples by a melt processing with top seeding. It was found that a 123 phase was well formed at temperature
above 870°C, but the purity effect on the 123 formation was negligible. The single-grain 123 samples prepared
from the different BaCO, powders showed the same 7, value of 90.5 K and similar J, values about 10* A/cm? at 0
T and 77 K, and 10° A/em* at 2 T and 77 K. This result indicates that the low purity, cheap price BaCO, powder
can be used as a raw material for the fabrication of single-grain, high-J, superconducting levitator,
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Fig. 1. SEM micrographs of raw powders used for the synthesis of a 123 powder: (a) 99.75% purity BaCQO,, (b) 99.9%

BaCO,, (¢) 99.9% Y,0, and (d) 99.9% CuO powder.
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Fig. 2. Block diagram of experimental procedure.

Top seeded melt process
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Fig. 3. XRD patterns as a function of a calcinations tem-
perature of the powders calcined using (a) 99.75% BaCoO,
and (b) 99.9% BaCO, powder.
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Fig. 4. SEM micrographs of the powders using 99.75% BaCO, calcined at various temperatures: (a) 800°C, (b) 820°C, (c)
850°C and (d) 880°C.
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Fig. 5. SEM micrographs of the powders using 99.9% BaCO, calcined at various temperatures: (a) 800°C, (b) 820°C,
(c) 850°C and (d) 880°C.
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Fig. 6. Photo of a 123 sample melt-processed with top seed-
ing.
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Fig. 7. Magnetic susceptibility as a function of a temper-
ature of single-grain 123 samples prepared using 99.75%
BaCO, and 99.9% BaCO, powders.
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Fig. 8. Critical current density as a function of an applied
magnetic field of single-grain 123 samples prepared using
99.75% BaCO, and 99.9% BaCO, powders.
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