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Three-dimensional numerical simulation of reconstructed SOFC anode using FIB-SEM
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Different samples of Ni-YSZ anode were reconstructed by using a dual beam focused ion beam scanning
electron microscopy (FIB-SEM). In these samples, tortuosity factors were calculated to evaluate area
dependency. Tortuosity factors of pore and YSZ phases converged as cross sectional area increased, but that
of Ni phase did not. This is because Ni particles were larger than the others. The overpotential
calculations showed nearly the same results for different samples. Overpotential calculations were also
conducted under different steam (3, 10, 20% H,0), and temperature conditions (1023K, 1073K, 1123K).
The results for different steam conditions showed that diffusion and exchange current density models must be
modified. On the other hand, activation energy used in the model reproduced well the temperature

dependence of the experimental data.
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Table 1 Volume sizes and fractions of sample A and B

BB (YSZ)S RO R & LAl L% .

Sample Size(xxyxz [um] ) Pore YSZ Ni
A 18.6%8.43x6.20 0.465 0.238 0.297
Bl 22.3x8.56x12.7 0.487 0.270 0.243
B2 22.6x10.8x16.0 0.469 0.292 0.239
B3 45.8x14.5%26.2 0.498 0.284 0.218
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Fig.1 Tortuosity factor dependency on cross-section area
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Table 2 Exchange current density model constants of sample B
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Fig. 2 Dependence of overpotential on steam concentration
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Fig. 3 Dependence of overpotential on temperature
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