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Synopsis :

A spray-drying technique was worked out to prepare high temperature superconducting
ceramics YBa2Cu3Ox by using an aqueous solution of acetic salts of component metals.
The spray-dried powders of about 1u m in diameter were calcined at 900°C in air
followed by sintering at 950°C. The apparent density of the sintered body amounted to
98% of the theoretical value. Its specific resistivity, a measure of density and
homogeneity, was as low as 150 ¢ Qcm at the onset temperature. Densification, however,
caused microcracking, resulting in degradation of critical current density. Intergranular
flux creep rate in the densified superconducting ceramics was found to be negligibly
small in a magnetic field less than the lower critical field. A kinetic analysis yielded a

value of 4 meV as activation energy of the intergranular flux creep.
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Preparation of YBa,Cu,0, Ceramics by Spray-Drying
Technique and Its Superconducting Properties
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Synopsis:

A spray-drying technique was worked out 1o prepare high tem-
perature superconducting ceramics Y BazCusOz by using an aqueous
solution of acetic salts of component metals, The spray-dried pow-
ders of about 1 gm in diameter were calcined at 900°C in air follow-
ed by sintering ut 950°C. The apparent density of the sintered
body amounted to 98%, of the theoretical value. Its specific resis-
tivity, a measure of density und homogeneity, was as low as 150 pQ-
cm at the onset temperature. Densification, however, caused mi-
crocracking, resulting in degradation of eritical current density. In-
tergranular flux creep rate in the densified superconducting ceramics
was found to be negligibly small in a magnetic field less than the
lower critical field. A kinetic analysis yielded a value of 4 meV as

activation energy of the intergranular flux creep.
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Fig. 1 Process for preparation of YBa;CusOz ceramics using
spray-drying technique

Photo 1 SEM micrograph of the spray-dried powder
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Fig. 2 Schematic diagram of pyrolysis process for spray-dried
powders (Arrows and dots denote the appearance and
disappearance of each compound, respectively)
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Photo 2 SEM micrographs of the fractured surfaces of
sintered materials prepared by (a) spray-drying and
(b} powder-mixture technique (The arrow in ()
shows an example of cracking)
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Fig. 6 Magnetization curve of a YBa,CuyOp ceramic body
(apparent density: 95% of the theoretical value)
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densities under a magnetic field of 30 Oe
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Fig. 8 Temporal decay of magnetization for an YBaCusO,
ceramic sample (apparent density: 83%) of the theo-
retical value) under a magnetic field of 30 Oe
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