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Manufacture Properties of the Ultrafine NiO/YSZ Solid Oxide Composite
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Abstract

Ultrafine NiO/YSZ composite powders were prepared by using a glycine nitrate process for anode
material of solid oxide fuel cells. The specific surface areas of synthesized NiO/YSZ composite powders
were examined with controlling pH of a precursor solution and the content of glycine The
characteristics of synthesized composite powders were examined with X-ray diffractometer, a BET
method with N2 absorption, scanning and transmission electron microscopy. The strongly acid precursor
solution increased the specific surface area of the synthesized composite powders. This is suggested to
be caused by the increased binding of metal ions and glycine under a strong acid solution of pH=0.5
that lets glycine consist of mainly the amine group of NH;'. After sintering and reducing treatment of
NiO/YSZ composite powders synthesized by GNP, the Ni/YSZ pellet showed ideal micro-structure very
fine Ni parties of 3-5u¢m were distributed uniformly and fine pores around Ni metal particles were

formed, thes, leading to an increase of the triple phase boundary among gas Ni and YSZ.
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Fig. 1. XRD pattern of NiO/YSZ powders made
by GNP.
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Fig. 2 Specific surface areas of the calcined
NiO/YSZ powders with various nickel
content.
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Fig. 3 The infrared
glycine and the glycine/metal(Zr, Y, and

absorption spectra for the

Ni)-nitrate powders precipitating from a

precursor solution.
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Fig.4 XRD patterns of the as-synthesized
NiO/YSZ powders made by GNP at (a) the
fuel-rich, (b) the fuel-stoichiometric, and (c)
the fuel-lean solution, respectively.
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Fig. 5 Microstructures of (a) the Ni/YSZ pellet made
by GNP and (b) mechanically mixed Ni/YSZ
pellet after sintering at 1500C and 1400T,
respectively and then reducing treatment at
1000C for 9Omin in (20%H2 + Arn
atmosphere.
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