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ABSTRACT

In this research project, the effects of either addition
of Mg into the superconductor Bil.APbo.ecaZSrZCusoz or substitu-
tion of appropriate amounts of Ca or Sr with Mg on its superconduc-
ting properties were studied. The starting materials were Bizoa,

CaCo Srco. , Cul , Pb(NOs)2 and Mg(NO_), . The metal ion

3’? 3
solutions were prepared in concentrated nitric acid. The
procedure involved various amounts of Mg (0.1-0.5 mole) being
added into the above superconductor or substitution of 0.1-0.5
mole of Ca or Sr with an identical amount of Mg followed by
evaporation to dryness . The precipitated powdér was caicined at
810~-830°C and then pressed into pellets under an applied pressure
of 10 tons/cm2 . These pellet samples were subsequently sintered

- at temperatures between 840-855C . It was observed that these
samples showed a Miessner effect at a temperature above the

boiling point of liquid nitrogen and that the critical temperature

(T) depended on the quantity of added Mg in the sample.



The maximum T_ was about 107 K when 0.3 mole of Ca was
substituted with Mg. Elemental analysis of the prepared materials
demonstrated that the atomic ratio of the major elements were
nearly unchanged. The peroxide contents in the superconducting
mat.er_ials tended toiincrease with their T_ values. The crystal
structure was identi;'ied by means of X-ray diffraction spectro-
metry and found to be tetragonal, with the lattice parameters of

a=b=5.70 Aandc = 30.77 A



