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The sintering temperature dependence of the porosity, specific surface area and electrical conductivity of LaNij¢Fey 4055,
which is one of the candidate materials for solid oxide fuel cells (SOFC) cathodes, prepared by Pechini method has been investigated.
From a comparison of the sintering property, specific surface area and electrical conductivity with those of specimens prepared by
other preparation methods, it has been revealed that the Pechini method and co-precipitation (CP) route are the most suitable methods
for the preparation of LaNij¢Fe40;_5 ceramic for SOFC cathode. The superior properties of the specimens prepared by the Pechini
method and CP route can be attributed to the homogeneous cation distribution in the precursor, resulting in lower temperature
required for sintering, at which the abnormal grain growth does not occur and a homogeneous grain size can be obtained.
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Fig.1 Compositional dependence of electrical conductivity of
LaNi, ,Fe,O;s in air prepared with Pechini and solid state
reaction method. The number which is shown in parentheses is
sintering temperature.
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Fig.2 XRD patterns of LaNij¢Feg405.5 sintered at various
temperatures in air. ¥ exhibits the peak of NiO.
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Fig.3 SEM image of fracture cross-section of LaNij¢Feq40;.5
with Pechini method sintered at (a) 900 °C, (b) 1000 °C, (c) 1100
°C and (d) 1200 °C.
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Fig.4 Sintering temperature dependence of average grain size
and relative density of LaNij¢Feq405.5 with Pechini method.
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@ : Pechini method (this study)
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A: GC complexation (Bewlacqua et al.!"®
»¢(: CP route (Bevilacqua et al.! )]
4 : CG combustion (Basu et al. r ])7
O: Urea combustion (Basu et al. | ])
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Fig.5 Sintering temperature dependence of porosity of
LaNig ¢Fep 4035 with various solution mixing method.
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Fig.7 N, adsorption-desorption isotherms for LaNij¢Feq40;.5
Ceramics prepared with Pechini method at various sintering
temperatures.
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Fig.8 BET-plot for LaNiggFe40;3.s ceramics prepared with
Pechini method at various sintering temperatures.
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Fig.9 Sintering temperature dependence of specific surface
area of LaNi ¢Fe 4035 with various solution mixing method.
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Fig.11 Relationship between specific surface area and electrical
conductivity at 700 °C in air of LaNij¢Feq4035 prepared at
various sintering temperatures with various solution mixing
method.
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Fig.13 TG curves of aqueous solutions of (a) Fe(NO;);-9H,0
and (b) Ni(NO3),'6H,0O with citric acid. TG curves of mixed
solution of Fe(NOs);-9H,0, Ni(NOs), 6H,0 and citric acid (c)
without and (d) with ethylene glycol.
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citrate and ethylene glycol.
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Fig.15 Crystal structure of cubic perovskite-type structure.
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