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ABSTRACT

Mechanical and electrical performance of anode-supported SOFC single cells were analyzed after thermal cyclic operation. The
experiments of thermal cyclic cell-operation were carried out four times and performance of each cell was measured at different
temperatures of 650, 700, and 750°C, respectively. As increasing the number of thermal cycle test, single cells showed poor I-V
characteristics and lower 4-point bending strength. The anode polarization was also measured by AC-impedance analysis. The
observation of the microstructure of the anodes in single cells proved that the average particle size of Ni decreased and the porosity
of anode increased. It is thought that the thermal cycle caused the degradation of performance of single cells by reducing the density

of three-phase boundary region.
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Fig. 1. Schematic drawing of the test cell configuration.
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Fig. 2. Performance of thermal cycled cells using hydrogen as a
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Fig. 3. Four-point bending strength of single cells after each
thermal cycle.
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Fig. 4. Comparison of AC-impedance measurements at

650°C, (b) 700°C, and (c) 750°C.
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Table 1. Impedance Characteristics of Single Cells at 650°C,
700°C, and 750°C after Thermal Cycle

Ry R, Ry Rp
(Qcmz) (Qcmz) (Qcmz) (Qcmz)
1 cycle 0.56 0.90 0.30 1.21
650°C 2 cycle  0.62 1.58 0.28 1.86
4 cycle 0.61 1.73 0.33 2.06
1 cycle 0.38 0.41 0.28 (.69
700°C 2 cycle 0.41 0.71 0.26 0.98
4 cycle 041 0.76 0.26 1.03
1 cycle 0.29 0.18 0.27 0.45
750°C 2 cycle  0.29 0.30 0.25 0.55
4 cycle 0.30 0.35 0.25 0.60
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Fig. 5. Optical micrographs of the anode-supports: (a) Cycle#0,
(b) Cyclettl, and (c) Cycle#4.
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