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ABSTRACT

Oxygen permeability and the mechanical properties of mixed ionic-electronic conductive Lag ¢Sry 4Coy ,Fe; 305 5 perovskite-type
membrane, fabricated by solid state reaction, were investigated with regard to microstructure. The microstructure of the membrane was
controlled by changing the sintering temperature and holding time. The average grain size and relative density were evaluated as a
function of smtermg conditions. As the fraction of gzraln boundary decreased, oxygen permeablhty showed a tendency to increase.
Especially the maximum oxygen flux of 0.37 ml/cm”-min was measured for the specimen sintered at 1300°C for 10h, which has
high density and relatively large grain size. Fracture strength was dependent on the relative density of sintered body, while fracture
toughness increased with average grain size.
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Fig. 1. Schematic diagram of oxygen permeation flux mea-
suring system.
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Fig. 2. [llustration of flow arrangement in oxygen permeation
flux measurement.

Table 1. ICP Results of LSCF Powder Prepared by Solid State
Reaction

Element La Sr Co Fe
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Measured value (wt%)  48.77 20.13 6.06 2503
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Fig. 3. X-ray pattern of sintered LSCF membrane.
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Fig. 4. SEM micrographs of LSCF membrane sintered at
() 1200°C, (b) 1300°C and (c) 1400°C respectively.
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Fig. 5. Grain size and relative density variation of LSCF
membrane with sintering temperature.
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Fig. 6. SEM micrographs of LSCF membrane sintered at
1300°C for (a) 1 h, (b) 5 h and (c) 10 hours respectively.
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Fig. 7. Grain size and relative density variation of LSCF

membrane with holding time at 1300°C.
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Fig. 9. Oxygen permeation flux of LSCF membrane with
holding time at 1300°C.
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Table 2. Mechanical Properties of Sintered LSCF Membrane

Sintering condition
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o omw M (
1200 5 85.6 7.76 1.37
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Fig. 10. Indentation-strength curve of sintered LSCF mem-
brane.
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