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Abstract: It is well known that the anode substrate of anode-supported type SOFC should have high electrical
conductivity and high gas permeability to minimize the polarization loss of the cell performance during operation.

In this study, we made anode substrates of SOFC with two different methods, which gave different anode
microstructures, especially different pore structures with each other. We performed electrical and microstructural
characterization of Ni/'YSZ cermet anode via extensive measurements of its electrical conductivity and gas permeability
combined with adequate image analysis based on quantitative stereological theory
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Fig. 1. SEM micrographs of NiO-YSZ composite with artificial pore
former (5 pm graphite) from SDM: (a) direction A, (b) direction B.
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Fig. 2. SEM micrograph of NiO-YSZ composite without artificial
pore from LCP : (a) direction A, (b) direction B.
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Fig. 3. Typical digital images being converted from micrographs in
Fig. 1: (a) direction A, (b) direction B (dark phase: pores, bright
phase: NiO-YSZ).
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Table 2. Pore fractions from line intercept method for NiO-YSZ
substrate from SDM and LCP with respect to the plane and/or line
directions.

Process SDM LCP

Plane
direction

Line direction V H \Y H \Y H \Y H
Pore fraction 0.51 0.49 0.24 0.37 0.35 0.33 0.34 0.38

A B A B

Table 3. Pore size and distribution data from mercury porosimetry.

SDM LCP
Pore diameterg m) 0.72 0.59
Porosity (%) after sintering 38.1 28.8
Eff. porosity (%) 9.15(24%) 15.8(55%)
Porosity (%) after reduction 49.1 41.2
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0.020
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Permeability constant (cm*cmH,0*min)

0.000 -

SDM LCP SDM LCP

Fig. 4. Typical digital images being converted from micrographs in
Fig. 2: (a) direction A, (b) direction B, (dark phase: pores, bright Fig. 5. Comparison of the gas permeability constants of sintered
phase: NiO-YSZ). and reduced anode substrates from SDM and LCP.
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Fig. 6. Typical Ni-distribution (bright phase) micrographs of Ni-
YSZ from (a) LCP (b) A direction of SDM (c) B direction of SDM
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Fig. 7. Comparison of the electrical conductivity of anode substrate
with- and without pore former (5 pm graphite).
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