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ABSTRACT

We have determined an optimal reduction condition for NiO-based anode in single chamber solid oxide fuel cells that involve
samaria-doped ceria (SDC) as an electrolyte. Optimal condition should not only induce sufficient reduction of NiO to Ni, but also
prevent the reduction of SDC electrolyte in order to achieve high open circuit voltage (OCV) and power output. Thermodynamic
consideration allowed us to determine the optimal anode reduction condition as 96%H,-4%H,0 atmosphere at 250°C. This finding

was in a good agreement with the experimental verifications
reducing conditions.
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Fig. 1. Ellingham-Richardson diagram for determining anode
reduction conditions. A black line represents an
equilibrium for Ni+O=NiO, a dotted line indicates the
electrolytic domain of SDC, and a dark triangle
indicates a thermodynamically calculated optimum
condition for reduction.

T

3500 b
3000 - -
2500 -
2000 _
1500 !

1000

Conductivity(S/cm)

500

1 " ] i i n 1 A 1 1 1 1 1

o i
0 200 400 600 800 1000 1200 1400
Time (min)

Fig. 2. Conductivity variation of the SDC-NiO composite
anode sample annealed at 600°C in H, atmosphere.
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Fig. 3. Conductivity variation of the SDC electrolyte sample
annealed at 600°C in H, atmosphere.
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Fig. 4. Conductivity variation of the SDC-NiO composite
anode sample annealed at 250°C in 96%H,-4%H,0
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