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ABSTRACT

The microstructure of Ni-YSZ composite as an anode of SOFC was investigated as a function of Ni content(10-70 vol%) in order
to examine the correlation between microstructural- and electrical property. Image analysis based on quantitative microscopy theory
was performed to quantify the microstructural property. We could get the informations about the size and distribution, contiguity and
interfacial area of each phase or between the phases from the image analysis. According to the image analysis, contiguity between
the same phase was mainly dependent on the amount of the phase while the contiguity between different phases was additionally
influenced by the microstructural changes, especially by the coarsening of the Ni phase. The whole length of pores perimeter was
increased as Ni content increased, which indicated the overall microstructural evolution was mostly related with the coarsening of Ni
phase. Ni-Ni interfacial area was also gradually increased as Ni content increased but controlled by pore phase at low Ni content region
and by YSZ phase at intermediate Ni content region. These quantified microstructural properties were used to characterize the
electrical properties of Ni-YSZ composite.
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Table 1. Condition of Spray Drying

Atomizing pressure 0.3 kg/em®
Drying rate 033 _m3/min

Inlet temperature 120°C

Qutlet temperature 62°C
Feed rate 20 cc/min
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Fig. 1. Flow chart of anode manufacturing procedure.
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Table 2. Composition of Anode

Sample LD Ni(Vol%) YSZ(Vol%)
M2 13 87
M3 20 80
M4 28 72
M5 37 63
M6 47 53
M7 58 42
M8 70 30
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Fig. 2. Effects of dispersant on the particle size of (a) YSZ and
(b) NiO powder.
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Fig. 4. Optical micrographs of polished specimens after sintering; (a) M2, (b) M4, (c) M6 and (d) M3.
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Fig. 5. XRD patterns (a) before and (b) after the reduction.
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Fig. 7. M5 micrographs after reduction; (a) Ni image, (b) pore

image and (c) YSZ image.
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