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Abstract We investigated the effect of the oxygen partial pressure on the phase stability of Bi,Sr.Ca
Cu:O4+ « and Bi,Sr.Ca,CusOioe « at 820°C. As the oxygen pressure decreased, Bi.Sr,CaCu.Os. . melted at
2.2 x10 %atm O.. In the case of the Bi, ;Pby :Sr.Ca,CuiO)y+ ., it started to decompose into three phases of
Bi.Sr,Cu0s..,, Ca:Cu0; and CuO, at 8.0 x10 *atm O, and was completely decomposed at 4.3 <10 “atm
0, Bi:Sr,Ca,Cu;0.0+ . phase was not formed by the solid state reaction from the mixture of Bi,Sr,CaCu,
Oy, Ca,CuOy and CuO down to 2.2x107* atm O, but formed by the solidification of the melt of the
three—phase mixture below 2.2 x 10 ‘atm O,, indicating that Bi,Sr.Ca,CusOy+. can be formed from the
mixture of the intermediate compounds in the Bi-Sr-Ca—Cu-0O system and the formation temperature of
Bi.Sr.Ca,Cu;Oy+ « can be lowered by reducing oxygen partial pressure.
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Table 1. Parameters for Sample Preparation
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Fig. 1. Schematic of the titration apparatus.
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Fig. 3. XRD patterns of Bi.Sr.CaCu,O..., @ : Bi-2223,
O ! Bi-2212, @ :unknown, {(a) as-sintered, (b)just
above the plateau I and (¢) just below plateau L
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Fig. 4. XRD patterns of Bi.Sr,CaCu.0Os, ,Ca,CuO;+
CuO, @ :Bi—2223, O: Bi-2212, (0 :Bi—2201, B :
Ca,Cu0s, * : CuO, ¥ :unknown, (a) as-sintered, (b)
on the plateau I and (c) below the plateau L
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Fig. 5. SEM micrograph of a new phase with (Sr -,
Ca.).Cu,0, composition, where x=0.9.
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Table. 2 Atomic ratio of the phases in Fig. 5

~_Element ' Atomic % Ratio
Sr ; 5.310 6.035

~_Ca 47.393 53.862
Cu 35.287 ‘ 40.103
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Fig. 7. Quaternary phase diagram showing four—phase
equilibria by the decomposition of Bi, ,Pb, ,Sr.Ca,Cu,
Oy, under partial oxygen pressure between 8.0x 10*
atm and 4.3 <10 *atm.
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