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Fig. 1| Phase relations of a) Mn30s-La203-Zr0z and
b) Co0-Laz02-Zr0z systems at 1273 K in air:
Compatibility lines reflect the difference in
reactivities with ZrOz between LaMnOs and LaCo0s.
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Fig. 2 Gibbs energy vs. composition relation
among a) Mn30s4-La202-Zr02 and b) Co0-Laz0s-7r0e
systems and its relation with reactivity with Zr0Oz
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Fig. 3 Phase relations of Mn30s-La203-Zr0z2 with
consideration of La deficiency in perovskite phase
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Fig. 4 Schematic Gibbs energy vs. composition
relation in Mn304-Laz03-Zr0z system with
consideration of La-deficient perovskite phase
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Table 1.

solution of nonstoichiometric perovskite phase.
heat capacity equation:

833

Thermodynamic parameters of lanthanum manganese double oxides forming an ideal association
Quantities,
Cp / J KV mol™! = a + b%107% T/K + c10% (K/T)2

a to ¢, are coefficients for the following

components  state _AtH S a
k T K Tmol T

b c

T mol- Remarks
LaMnOs sol =-1425.10 130.5 117.35 16.50 -16.31 Normal perovskite Mn(I11)
La.ss7Mn03 sol -1106.00 107. 29 97.42  14.08 -14.07 La vacancy +  Mn(1V)
La.ss7Mn02.5 sol -1180.00 108. 50 107.538  16.56 -18.34 La + 0 vacancies + Mn(IID)
LaMn02.s sol -1270.00 128. 87 107.69  14.03 -12.04 0 vacancy +  Mn(1D
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Fig. 5 Calculated Oxygen Nonstoichiometry, $-6&,
for Lae.aMnOa as a function of oxygen potential
at selected temperatures.
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Fig. 6 Calculated stable composition region of La
deficient perovskite, LayMnOs-4, as a function of
temperature: La/Mn ratio, y, averaged valence
number of Mn ions, n, and oxygen nonstoichiometry
3-8 are plotted. Shaded area representes composi-
tion region of which perovskites react with Zr02.
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Fig. 7 Calculated stable composition region of La
deficient perovskite, LayMn0z-&, as a function of
oxygen potential: La/Mn ratio, y, averaged valence
number of Mn ions, n, and oxygen nonstoichiometry
3-8 are plotted. Shaded area representes composi-
tion region of which perovskites react with Zr02
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ABSTRACT

The thermodynamic analysis has been made to clarify the stable composition region

of LaMnOz perovskites with taking into consideration nonstoichiometry of A-site La

ions.

It has been found that the stable composition region is devided into two regions

in terms of reactivities with ZrOz2: La-deficit perovskites in the La203-rich side can

react with Zr0z to form LazZrz07,

make a stable contact with Zr02

implies that with decreasing temperature

whereas perovskites in the Mn oxide-rich side can

This feature is originated from the tendency that the
manganese ions in perovskite structure exists as a mixture of Mn®* and Mn**.

This

the La deficiency should be enhanced while

cations can diffuse in the perovskite lattice in an appreciable speed





