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Solid oxide fuel cell, SOFC, is expected as high-temperature electrochemical devise with the high energy
conversion efficiency. In this study, new SOFC cathode materials were explored and their characters were
investigated. The perovskite-type (or -related) oxides including 3d transition metal (Mn, Fe, Co, Ni) are usually
utilized as SOFC cathode materials. The change of the physical properties such as structural phase transition and
thermal expansion of these oxides are more complex than that of standard oxide materials, because oxygen contents
of these oxides change by temperature and oxygen partial pressures, P(Oz). In this article, the investigation of the
functional changes of LaNio.cFeo40O3-s with oxygen nonstoichiometry at high temperature were reviewed. The
temperature and P(O2) dependence of the oxygen nonstoichiometry and electrical conductivity of LaNio.cFeo4Os-s
are smaller than that of Lao.¢Sr04Coo.2Fe.s03.5. This is caused by the small change of average valence of Ni and
Fe ions for the change of temperature and P(O2) owing to continuous hole exchange between Ni and Fe ions in
LaNio.cFeo403.s. Small change of oxygen nonstoichiometry of LaNiocFe04O3.5 was also confirmed by other
evaluation procedure such as dilatometry. P(O2) dependence of the total linear thermal expansion of LaNio.cFe.4O3-
s was also small compared to Lao.cSro.4Coo.2Fe0.303.5.

Keywords: SOFC cathode, LaNii.Fe.O3, Oxygen partial pressure dependence, Thermogravimetry, Oxygen
nonstoichiometry, Electrical conductivity, Thermal expansion.
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Fig.2 (a) Arrhenius plots of electrical conductivity for hopping
conduction of LaNii.Fe:Oss (x = 0.2, 04, 0.6, 0.8). (b)
Compositional dependence of E, for hopping conduction and
electrical conductivity of LaNii«FexO3.5 at 800 °C in air.
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Fig.3 Temperature and P(O2) dependence of oxygen non-
stoichiometry of LaNio.cFeo4O3-s and Lao.6Sro.4Coo.2Feos03-s.
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Fig.4 Isomar shift, IS, of paramagnetic LaNij«Fe,O3. (0.2 <x
< 0.6) at room temperature, which were estimated by Mossbauer
spectroscopy.
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Fig.5 Temperature and P(O2) dependence of electrical
conductivity, o, of LaNio.cFe0.403.5.
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Fig.6 Relationship between oxygen content, 3-9, and electrical
conductivity, o, of LaNio.cFe.403.5.
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Fig.7 Arrhenius plots of the equilibrium constant for oxygen
vacancy formation, Kox, of LaNio.cFeo4Os.sunder different P(Oz).

Table 1 Activation energy for hopping conduction, Ea. and the
enthalpy change for oxygen vacancy formation, AHox, of
LaNio.¢Feo.40s.s under different P(Oz).

log(P(O,) / bar) E,/eV  AH,,/kJ mol"
-0.03 0.050 -4.64
-1.09 0.049 -4.71
-1.96 0.049 -5.00
-2.95 0.049 -5.86
-4.22 0.048 -6.03
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