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Synthesis of Ni-YSZ cermets for SOFC by glycine nitrate process
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Abstract Ni-YSZ (Yttria Stabilized Zirconia) composite powders for SOFC were fabricated by glycine nitrate process.
ZrONO;),2H,0, Y(NO,);'6H,0, Ni(NO,),'6H,O and glycine were chosen as the starting materials. The structural properties
of the sintered Ni-YSZ cermets have been investigated with respect to the volume contents of Ni. A porous microstructure
consisting of homogeneously distributed Ni and YSZ phases together with well-connected grains was observed. The
sintered Ni-YSZ cermets showed a porous microstructure consists of homogeneously distributed Ni and YSZ phases and
the grains were well-connected. It was found that the open porosity is sensitive to the volume content of Ni. The Ni-YSZ
cermet containing 35 vol% Ni seems to be suitable for the electrode material of SOFC since it provides sufficient open
porosity higher than 30 %.
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Fig. 1. Schematic diagram of Ni-YSZ preparation by GNP.
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Fig. 2. XRD patterns of as-synthesized powders with different
amounts of Ni.
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Fig. 3. FE-SEM micrograph of as-synthesized 30 vol% Ni-YSZ
powders.
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Fig. 4. SEM micrographs of 30 vol% Ni-YSZ cermets sintered at (a) 1300°C, (b) 1350°C and (c) 1400°C, and reduced at 1000°C
(Scale bars: 5 um).
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Fig. 5. SEM micrographs of 70 vol% Ni-YSZ cermets sintered at (a) 1300°C, (b) 1350°C and (c) 1400°C, and reduced at 1000°C
(Scale bars: 5 pm).
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Fig. 7. FE-SEM and EDS analysis of the 50 vol% Ni-YSZ cermets sintered at 1350°C for 4 h and reduced at 1000°C for 2 h: EDS
of (a) grain inside and (b) grain surface.
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Fig. 8. SEM and EDS analysis of 50 vol% Ni-YSZ cermets sintered at 1350°C for 4 h and reduced at 1000°C for 2 h: (a) as-prepared
surface, (b) chemically etched surface.
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