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Summary

Heating Process on Synthesis of Superconducting
Bi-Pb-Sr-Ca-Cu-O Ceramics

Katsuyuki NAITOH, Tokihiro TAKIZAWA, Takehiro MATSUSE,
Yoshiro ITOH*, Masao FUKAMI** and Masamichi INUI

Department of Fine Materials Engineering, Faculty of Textile Science and Technology,
Shinshu University, Ueda, NAGANO 386, Japan.

Since the discovery of high temperature superconductivity in the Bi-Sr-Ca-Cu
oxide ceramics, many studies have been attempted to single out the sample with pure
high T.-phase. In these three years, we have tried to reproduce the same samples
which have been shown in the already published papers, but it is found to be very
difficult to synthesis it.

However we have recognized in our course of the reproductions that the
character of the synthesized Bi-Sr-Ca-Cu oxide ceramics depends strongly on the
heating process before reaching the sintering temperature. The heating process have
not been mentioned completely in the published papers. Then we have performed
somewhat systematically the experimental studies how the heating process is impor-
tant to obtain the Bi-Sr-Ca-Cu oxide ceramics with high T.-phase.

In order to show the heating process dependence for obtaining the samples with
high Tc-bhase, we introduce the following simple process and apply it for the
Pb-doped Bi-Sr-Ca-Cu oxide ceramics. The samples used in this study are Bi, 5, Pby.a
Stig1 Cases Cuses Ox and Bigg Phos Sros Care Curs O, which are prepared by the
usual solid reaction method.

At first the furnace is heated in air from room temperature with the heating
speed of 100°C/h to a certain transit temperature T,. At this transit temperature T,,
the heating speed is changed to 10°C/h, and the furnace is heated up to the sintering
temperature T with this show heating speed. The furnace is kept at the reached
sintering temperature T for some hours #. In this study, we take the sintering time
,s=12h as a standard. As the cooling process we take the simple one with the cooling
speed (100°C/h).

It is stressed the reason why the synthesized ceramics depend on the process by
showing how strongly the melting temperature of pellet depends on transit tempera-

* Mitsubishi Cable Industries, Ltd.
** Asahi Glass Co. Ltd.
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ture T,. Finally the most probable heating process is shown to be that with the
transit temperature T, of about 810°C and the sintering one T’ of abhout 850°C (just
below the melting temperature) for obtaining the sample with the high T, phase in
the short sintering time,



