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ABSTRACT

The microstructural changes in Ni/YSZ anode substrate and crack formation during Ni oxidation were investigated. The composition
of as-sintered anodes was 56 wt% NiO+44 wt% YSZ and that of electrolyte was 8 mol% yttria. After complete reduction, specimens
were oxidized in N,+air at 600~800°C. Oxygen partial pressure was controlled in between 0.05 atm and 0.2 atm O,. When the anode
was oxidized, at higher than 690°C, three layers were formed in the specimens. The first was fully oxidized layer(NiQ/YSZ), the
second was a mixed layer and the third, near-intact layer. Under 640°C such distinctive layers were not observed. Cracks formed at
electrolyte layer when weight gain attained at 65~75% of the total gain due to complete oxidation despite of different oxidation

temperature and oxygen partial pressure.
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Fig. 1. Preparation procedure for YSZ/Ni-YSZ bi-layer specimens,
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Fig. 2. Powder XRD patterns of anodes (a) before and (b) after
reduction.
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Fig. 3. Variation of the linear dimension with reduction-
oxidation cycling (Isothermal treatment time : reduction
- 2 h and oxidation - 2 h).
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Fig. 4. The comparison of the growth rates of oxidized layers
within Ni/YSZ substrates made of different granules,
after oxidation at 750°C in air atmosphere (Pp,=0.2 atm).
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Fig. 5. Optical micrographs of the cross-section of the oxidized
specimens (T =800°C, Py,= 0.2 atm, t=4 min).
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Fig. 6. Optical micrographs of the cross-sections of the
specimens oxidized under air atmosphere at 750°C for

different times (Thickness : 1.1 mm, Sumitomo NiO
powder).
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Fig. 7. The SEM micrographs of YSZ electrolyte layer re-
oxidized under oxidizing atmosphere at 800°C for
different tiraes (Pg,=0.2 atm).
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Fig. 8. The growth of oxidized layer thickness along with
oxidation times (Temperature = 800°C, P,,=0.15 atm).
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Fig. 9. The changes of the area fraction of metallic Ni along
with distance from the surface of Ni/YSZ substrate at

the following conditions: (a) 640°C, Pn,=0.2 atm and
(b) 640°C, Py,=0.1 atm,
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Fig. 10. Comparison of Ni content profiles for crack formation
at YSZ electrolyte layers along the distance from the
surface of Ni/YSZ substrates to YSZ electrolyte layer.
At higher temperature Ni content changed very steeply
and resulted in marked oxidation layers.
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Fig. 11. The change of the oxidation time for crack initiation as
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