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Property Optimization of Ni/CGO Cermet Anodes

HEY, g, olgg’
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Abstract

Ni/CGO cermets were fabricated as the anode for SOFC which uses CGO as the electrolyte. And

their electrical conductivity, electrochemical reactivity, and thermal expansion coefficient were optimized

through the variation of NiO/CGO particle size ratio and their composition. The electrical conductivity of

the cermet was increased abruptly at a certain Ni content and the percolation concentration was

decreased with the decreasing particle size ratio. Anodic overpotential was also decreased with the

decreasing particle size ratio. For a fixed ratio it showed a minimum value at 50 wt.%. Thermal

expansion coefficient was increased monotonically with increasing Ni contents, however it did not

depend on the size ratio. With three properties taken into account, the cermet of particle size ratio of

0.03 and composition of 50 wt.% was judged to be optimal as the anode.
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Table 1. Three anode samples with different NiO/CGO nparticle size ratios prepared in this experiment.

. . . . NiO/CGO
Sample Process for Particle Size Control Particle Size(ym) ) ]
Numbe Particle Size
umber NiO CGO NiO CGO Ratio
No Premilling
1 40hrs Milli 0.80 24.81 0.03
rs Mg 1200°C Heat Treatment
Premilling
20hrs Milli 2.59 1.44 1.8
2 rs Milling 1100°C Heat Treatment
Premilling
No Milli 18.3 0.64 29
3 o Vifing 1000°C Heat Treatment
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Fig. 1. A schematic of experimental arrangement
for electrical conductivity measurement
using DC four probe method.
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Fig. 2. Three-electrode system configuration for
anodic overpotential measurement.
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Fig. 3. Particle size distributions of (a)NiO
powders ball-milled for various times
and (b)CGO powders heat-treated at
various temperatures.
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(b)after reduction.
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Table 2. Porosities of anode cermets with

composition of 50 wt.% and three

different particle size ratios.
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Fig. 5. Electrical conductivity of a Ni/CGO cermet
measured at 800C plotted as
function of nickel content.
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Fig. 6. Temperature dependence of electrical
conductivity for Ni/CGO cermets of two
different compositions and a fixed
NiO/CGO particle size ratio.
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Fig. 10. Electrical conductivity of cermets with
three different particle size ratios.
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