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One of the promising methods to develop new oxide ion conductor is changing ordered oxide ion vacancy in
oxide material into random one. It was reported that ordered oxide ion vacancy in Ba,In,O5 and Ba,Fe,O5 changed to
disorder one at the structural phase transition at about 910 °C and 850 °C, respectively. In this report, thermal analyses
of the order-disorder phase transition have been summarized. It has been clarified that enough enthalpy is absorbed at
the structural phase transition of Ba,In,0Os to make the ordered oxide ion vacancy arrangement completely random. It
has also been revealed that the phase transition of Ba,Fe,Os involves not only order-disorder transition of oxide ion
vacancy arrangement but also uptake of oxygen from gas phase, resulting in generation of cubic Ba,Fe,Os,s at higher
temperature than the phase transition temperature. The higher stability of Ba,Fe,Os.s than Ba,Fe,Os at high
temperature despite of higher oxidation state of Fe can be attributed to larger heat absorption accompanied with
order-disorder transition than heat generation due to oxidation of Fe.
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Fig.1 DSC curves of Ba,_ Sr,In,O5 with x = 0.0, 0.2 and 0.4.
Endothermic peaks were clearly observed. Arrow indicates
base-line shift corresponding to the second order phase
transition.”
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Fig.2 AH of Ba, ,SrIn,Os at the first order phase transition.
AHgy,s. and AH, ¢ represent observed one from DSC peak area
and calculated one with production of transition temperature and
AS calculated as eq. (1).”
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Fig.3 (a) Mass variation and (b) DTA curves of Ba,Fe,Os
under N, atmosphere with P(O5) of 1.3 x 10 atm.'”
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Fig.4 High temperature XRD patterns of Ba,Fe,Os under N,
with P(0,) of 1.3 x 10 atm.'” The patterns observed below 800
°C and above 1000 °C can be indexed as monoclinic and cubic
structure, respectively.
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Fig.5 TG-DTA-MS curves of Ba,Fe,Os under N, atmosphere.
The dependence of m/z signals with 16 and 32 on temperature is
shown.'”
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Fig.6 TG curves of Ba,Fe,Os under the mixture of O, and N,
gas. The P(0,) were (a) 2.0 x 107" atm, (b) 1.0 x 10 atm, (c) 1.0
x 107 atm and (d) 1.3 x 10~ atm.'?
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Fig.8 DSC curves of Ba,Fe,Os under the mixture of O, and N,
gas. The P(0,) were (a) 1.9 x10™" atm, (b) 5.0 x107 atm, (c) 1.0
x 107 atm and (d) 1.3 x 10~ atm.'”
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Almost linear relationship was observed.'”
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