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Physical and chemical properties of ceramic mdteaee
highly dependent on the morphology and chemical
composition of starting powders. Moreover, good
conductivity, chemical and thermal stability, and
especially electrochemical activity are key factors
improve the performances of the SOFCs (1).

A typical SOFC system employs yttria-stabilizedzainia
(YSZ) as solid electrolyte and cermet nickel-yttria
stabilized-zirconia (Ni-YSZ) as anode materialaln
conventional cermet microstructure prepared fro@ Ni
and YSZ mixed powders, the grains of the oxides are
randomly distributed. The sintering of NiO grair@oot
be avoided (2). This fact reduces the length ottipée
phase boundary.

The aim of this work is to synthesize ultra fineONY SZ
composite powders with an high dispersion levahef
NiO (about 40% molar), controlling the morpholody o
the particles by using two new chemical routes. firee
methods allowed to obtain nanostructured powders as
starting materials to get high performance anode fo
SOFC applications.

The processes used to obtain green bodies weobgels
and a liquid mixture methods. Recently, a sol-getpss
using an aqueous preparation of metal-YZ has been
developed to obtain nanostructured material with
mesoporosity (3). The same technique has beenimsed
this work to obtain NiO-YSZ with nanoscaled graires
A liquid mixture process is a new way to impregnate
nanometric YSZ powder by using nickel acetate. The
acetate is fired and eliminated forming nanosizé&d N
particles spread on the surface of YSZ. The fiditgnot
change the morphological and chemical bulk propef
the ionic conductor material. The green bodies were
calcined at selected temperatures between 450 and
1000°C. A sintering at 1350°C was also perfornzed t
study the growth of NiO grains for anode fabricat{d).
Material characteristics such as porosity, NiOipkt
distribution, grain size and particle to partictntact
were investigated by SEM and FE-SEM for powders
investigated. In figs.1 and 2 the FE-SEM microgsaph
the NiO-YSZ powders fired at 450°C obtained usimgy t
two different chemical routes are reported. X-ray
diffraction (XRD) and Energy-dispersive analysiof
rays (EDAX) were used to study the phase and chamic
composition of the materials. In fig. 3 the XRD and
EDAX of the NiO-YSZ powder fired at 700°C and
obtained using the liquid mixture method is shoWme
evolution of precursors was also studied by FT+#& a
TG/DTA.

Different morphologies were observed for the NiOZYS
powders obtained by the two methods, probably due t
the differences in the starting materials. Very kgrains
of each phase, NiO and YSZ, can be achieved usitig b
preparation methods. Both the two chemical rovtesns
to be promising for ultra-fine NiO-YSZ powders tugh
performance SOFC anode applications.
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Fig. 1: FE-SEM micrograph of the NiO-YSZ powders fired at
450°C obtained using the liquid mixture method.
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Fig. 2: FE-SEM micrograph of the NiO-Y$8&wder fired at
450°C obtained using the sol-gel method.
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Fig. 3: XRD and EDAX of the Ni®SZ powder calcined at 700
and obtained using the liquid mixture method.

References:

(1) T. Fukui, T. Oobuchi, Y. Ikuhara, S. Ohara, K.
Kodera, J. Am. Ceram. Soc. 80, 1, 261-263
(1997).

(2) T. Fukui, S. Ohara, K. Mukai, Electrochemical
and Solid-State Letters. 1, 3, 120-122 (1998).

(3) M. Mamak, N. Coombs, G. Ozin, J. Am. Chem.
Soc. 122, 8932-8939, (2000).

(4) T. Fukui, S. Ohara, M. Naito, K. Nogi. J. of
Power Sources 110, 91-95 (2002).



