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SYNTHESIS MODIFICATION AND CHARACTERJZATOIN OF SUPERCONDUCTOR
BL,CA;SR,CU;0x ‘
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Abstract : High temperature superconductor of BiaCa;StCusOy was synthesized from BiOs ,
SrC0; , CaCOs and CuO by evaporation to dryness method. The metal ions of the oxides were
prepared by dissolving in nitric acid. Appropriate volumes of each solution were taken and mixed to
obtain the desired atomic ratio followed by evaporation to dryness. The precipitated powder was
calcined at 800-830 °C. After pressing into pellets, the samples were sintered at 840-870 °C. The
comparison of the 2223 superconductor was modified by partial substitution of Bi and Sr with Pb
and Ba respectively to improve the superconductivity. The prepared superconductors were
characterized by Meissner effect, and the Tc value. The superconductor that exhibited the maximum
Tc{Te=107 K and the Tconset 120 K)of Bi : Pb: Ca:Sr:Ba:Cu=14:06:2:1.9:0.1:3,

Methodology : High Te superconductor BirCanSr,CuzOy systemn (2223) was prepared by using
evaporation to dryness method. 1 M of each starting solution were prepared by dissolving Bi:O3
SrCO; , CaCO; and CuO in concentrated nitric acid. Appropriate volumes of each solution were
mixed together 10 obiain the desired atomic ratio followed by evaporation to dryness. The
precipitated samples were ground into powder and calcined at 300 °C for 1 hr. and 800-830 °C for 12
hrs. After that, they were cooled to room temperature. The calcined samples were ground into
powder again and pressed (10 ton m’®) into pellets. Finally, the pellets were sintered at 840-870 °C
for 24-100 hrs. To improve the superconductivity, the prepared samples were modified by partial
substitution of Bi and Sr with Pb (0.1 to 0.8 mole ratio) and Ba (0.05 to 0.2 mole ratio) respectively.
The prepared samples were characterized by Meissner effect and the Tc value was measured by
using four point probe method.



Results, Discussion and Conclusion: It was found that, the suitable remperatures for calcine and
sinter were in the ranges of 800-830 °C and 850-870 °C, respectively. The pellet pressurc was 10 ton
m”. All of the prepared samples can gave the Meissner cffeet in Hquid nirogen. The maximum Te
and Tc onset of partial substitution Bi and Sr with vary mole of Pb and Ba was 107 K and 120 K of
Bi:Pp:Ca:Sr:Ba:Cu=14:0.6:2:19:0.1:3, respectively. Satisfactory results were obtained
for the superconductivity (Tc and Tc cnset) of partial substitution of Bi and Sr with Pb and Ba in the
prepared superconductor. When the mole ratio of Pb and Ba were increased more than 0.6 and 0.1
respectively, the Te and Tc onset were decreased.
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