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Microstructural Characteristics of Ni/YSZ Cermet for
High Temperature Electrolysis by Mechanical Alloying
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Abstract Modified N/YSZ cermets for high temperature electrolysis were synthesized by the direct ball milling
of Ni and YSZ powder. The ball milling was carried out in dry process and in ethanol with varying milling
time. While the dry-milling decreased the average size from 65 to 80 ym, the wet-milling decreased the average
size down to 10 yum. In addition, very fine particles less than 0.1 yum were observed in the wet-milling condition.
The subsequent process of cold-pressing and sintering at 900°C for 2 h did not affect the particle size of
dry-milled powder. The electrical conductivity of the dry-milled Ni/YSZ cermet showed the value of 5x10°
S/em and this value was increased to 1.4x10* S/em after the sintering at 900°C for 2h.
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Fig. 1. Schematic diagram of preparation procedure for Ni/
YSZ composite.
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Fig. 2. XRD patterns of NYYSZ composite by milling method
with milling time; (a) dry milling and (b) wet milling (@:
Ni, l: YSZ).
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Fig. 3. SEM images of Ni, YSZ and Ni/YSZ composite by dry milling method with milling time; (a) Ni, (b) YSZ, (¢) 3h and (d) 48 h.
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Fig. 4. SEM images of Ni/YSZ composite by wet milling
method with milling time; (a) 24 h and (b) 48 h.
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ball milling and (b) wet ball milling.
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Table 1. Electrical conductivity of N/YSZ composite

Condition Electrical
" conductivity
After ball milling 5% 10? S/em

Wet milling method 4
1.4X10" S/cm

6.3X10° S/em
6.3X10* S/em

After sintering

- After ball milling
Dry milling method .
After sintering

Fig. 6. SEM images of Ni/YSZ composite by dry ball milling
method; (a) ball-milling, (b) pressing and (c) sintering.
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