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Studies of Element Substitution on Superconductivity

in Bi-Sr—-Ca-Cu-O Oxides
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Abstract

The high Tc phase disappeared and low Tc phase increased in the substitution of transistion
elements for Bi ions. The high Tc phase decreased in the substitution of Si and Sn for Bi ions. The
high Tc phase increased in the substitution of Sb, As and P Which Were the same group of Bi for Bi
ions. The substitution of P ions was the most effective and then the high Tc phase was formed in

large quantity by replacing Bi ions with 30%of P ions.
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Tablel. Substitution elements
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Fig.1l Circuit for measurement of Jc.
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Fig2. Temperature dependence of resistivity
for Bii-yM,SrCaCuz0x

Table 2. Relation between Tc and

substitution elements

Te| high Tc phase
low Tc (K)
element (K)

Ti 110 52
Zr 110 60
\'% 110 64
Nb 110 57
Ta 110 56
Cr 110 40
Mo 110 61
w 110 65
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Fig3. Temperature dependence of resistivity
for Bii-yMySrCaCuzOx
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Fig.4 Temperature dependence of resistivity for
Bis-yM;SrCaCu:0x(M=Sb, As, P)
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Fig.5 Temperature dependence of resistivity for
Bi1-yPySrCaCu0x(M=Sb, As, P)
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Fig.6 Relation between amount of P and critical
temperature in the series of Bii-yPySrCaCu20x.
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Fig.7 Temperature dependence of magnetization for
Bii-yPySrCaCu,0x
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fig.8 X-ray diffraction diagrams for
Bii-yPySrCaCu,0x
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