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The synthesis of LaNi;,Fe,O; (LNF) perovskites with x = 0.0 -1.0, the
candidates of cathode materials for a solid oxide fuel cell, was investigated using four
combustion methods, Water Citrate (WC), Modified Water Citrate (MWC), Nitric Citrate
(NC) and Modified Nitric Citrate (MNC). The structures and homogeneities of the
synthesized powders were examined by XRD, and the particle sizes were measured by
SEM and particle size analyzer. All four combustion methods gave the single phase
perovskites with the same structure. The difference was shown in a particle size that
the smallest to the largest sizes are obtained from MNC, MWC, NC, and WC,
respectively. In this LNF series, as x is 0-0.5, the crystal structure is cubic and
rhombohedral at the calcination temperature of 700°C and QOOOC, respectively. The
further investigation indicated that the cubic structure changed to the rhombohedral
structure at 900°C, and was stable up to 1200°C. As x is 0.6-1.0, the crystal structure
is in the orthorhombic phase at the calcination temperatures in the range of 700-1000°C.
This orthorhombic phase decomposed at 1200°C. Following the reaction by XRD and
SEM-EDX, the LaNiygFey40; (LNF64) has a good chemical compatibility with 8YSZ
from room temperature up to 900°C. In addition, its thermal expansion coefficient is
13.2 x 10_6 K_1 which is close to that of 8YSZ. Therefore, LNF64 has a good physical
compatibility with 8YSZ. Finally, the electrical conductivities of LNF64 membranes were
measured using an AC-impedance spectroscopy. The results showed that LNF64
membrane synthesized by MNC have the highest conductivity.

Regarding the future study in the application of SOFC cathode, the cell

components should be fabricated and the electrical performance should be measured.
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