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Degradation behavior of SOFC anode under electrochemical oxidation
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In order to improve the reliability of the SOFC system, degradation mechanism must be clarified. ~Although
the change of electrode microstructure is one of the main reasons for degradation, quantitative information of
microstructure parameters under redox cycle is still limited. Electrochemical oxidation and subsequent
reduction are imposed on anode, and performance degradation is evaluated through electrochemical
measurements. As a result, polarization resistance increased more than three times, while ohmic resistance
showed only slight increase. In addition, the anode microstructures including anode/electrolyte interface with
and w/o redox cycle are measured by focused ion beam scanning electron microscopy (FIB-SEM). Then
the microstructure parameters are calculated using stereology, which is consistent with the impedance

spectroscopy data.
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Fig. 1 Scheme of FIB-SEM and obtained three phase image
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Fig. 2 Charging profile by ionic
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Fig. 3 Change of IV characteristic
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Fig. 4 Change of Nyquist plot
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Fig. 5 Change of Reactance based on

Table 1 Microstructure parameters and
resistance of with and without redox

Without redox With redox

Rp (anode) [Q]]  2.0+£0.2 6.540.5

Rs(total) [Q] | 2.3%0.13 222

Pixel number 628x469 628x236
Pixel size [nm] 283 388 ~ =4

Area [pm?] 236.7 2248 A
TPB [pm/um’]| 2.07+0.008 2.07£0.03 -

C_Ni-YSZ 0.11420.007 0.083

C_Ni-pore 0.094 0.102+0.003

C_pore-YSZ 0.226+0.01 0.238+0.003

C_Ni-Ni 0.133£0.007 0.121£0.004 Flg 5 Example of micro

C_YSZ-YSZ 0.206+0.002 0.207+0.004 k fter redox
C_pore-pore 0.227+0.007 0.248+0.001 crack a
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