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ABSTRACT

The cffect of YSZ particle size and sintering temperature on the microstructure and impedance property of Ni-YSZ anode was
investigated. When submicron NiQ powder (0.3~0.6 pm) was used as one of the component of Ni-YSZ composite anode, fine YSZ
(TZ8Y, 0.3 um) was the most effective YSZ component which suppressed the grain growih of NiO. In case of mixing fine YSZ (TZ8Y,
0.3 wm) and coarse YSZ (FYT13.0, 2 um) the polarization resistance of Ni-YSZ anode was decreased with increasing TZ8Y content.
The sintering tcmperature of Ni-YSZ anode had effect on the amount of three phase boundary and polarization resistance. The
minimum value of polarization resistance is observed at 1400°C sintering.
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Fig. 1. Schematic diagram of the half cell configuration.
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Fig. 3. Optical microscope photographs of Ni-YSZ electrode at 1000°C for 2 h in H, atmospherc: (a) TZ8Y, (b) FYT13.0 and (c)

calcined-YSZ.
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Fig. 4. Optlcal microscope photographs of Ni-YSZ electrode at 1000°C for 214 h in H, atmosphere: (a) TZ8Y, (b) FYT13.0 and (c)
calcined-YSZ.
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Fig. 5. SEM photographs of Ni-YSZ cermet thick film sintered at 1400°C for 2 h: (a) A-00, (b) A-10 and (c) A-25, (d) A-45 and (e)
A-60.
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Table 1. Nomination and Composition of NiO-YSZ Mixture for
Ni-YSZ Cermet Used for This Study

Nomination | O | TZ8Y | FYTI30 | (NiTZ8Y)
Wi%) | Wi%) | (Wt%) | X 100 (vol%)
A-00 55.80 0 44.2 0
A-10 55.80 7.39 38.81 10
A-25 5580 | 2214 | 22.06 25
A-45 5580 | 1944 | 2476 45
A-60 5580 | 44.20 0 60
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the impedance diagrams.

Table 2. The Fitted AC Impedance Parameters Obtained After
Deconvolution of the Spectra in Fig. 6

Nomination R, 2 Ry 2 @
Qem) | Qem) | Y, (F sz) n
A-00 224 1.33 634 X 107 | 057
A-10 1.12 0.62 539 X 107 | 063
A25 1.07 0.39 494 X 10° | 0.67
A-45 1.13 0.38 507 X107 | 0.69
A-60 0.99 0.21 127 X 10° | 083
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Fig. 8. AC impedance spectra of Ni-YS8Z electrode according
to the sintering temperature (1000°C, 97% H,+3% H,0).
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Table 3. The Fitted AC Tmpedance Parameters Obtained After
Deconvolution of the Spectra in Fig. 8

R, R,y Q
Qem?) | Qo) | Yo (Fom) 2
1350°C 1.54 023 19.7 X 107 0.54
1400°C 0.99 021 127 X 10% | 0.83
1450°C 1.10 030 745 X 10° | 0.73
1500°C 1.01 035 119 X 10° 0.68
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Fig. 9. SEM photographs of Ni-YSZ cermet thick film with sintering temperatures: (a) 1350°C, (b) 1400°C, (¢) 1450°C and (d)

1500°C.
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Fig. 10. SEM photographs of YSZ network of Ni-YSZ cermet thick film with sintering temperatures: (a) 1350°C, (b) 1400°C, (c)

1450°C and (d) 1500°C.
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