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Synthesis and Characteristic of Ni/YSZ Cermet for High
Temperature Electrolysis Prepared by Mechanical
Alloying Method
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ABSTRACT

Ni/YSZ (Y,Os-stabilized ZrO;) composite powder for a cathode material in high
temperature electrolysis(HTE) was synthesized by a mechanical alloying method with Ni and
YSZ powder. Microstructure of the composite and cell thickness for HTE reaction has been
analyzed with various techniques of XRD, SEM to investigate effects of fabrication conditions.
Employing the composite material , furthermore, the unit cell for HTE has been studied to
evolve hydrogen from water. XRD patterns showed that the composites after wet mechanical
alloying were composed of respective nano-sized crystalline Ni and YSZ. While ethanol as
additive for mechanical alloying increased to 20 gm of average particle size of the composites,
alpha-terpineol effectively decreased to sub-micro size of that. This study has been found out
the evolution of hydrogen by HTE reaction employing the fabricated cathode material, showing
1.4 ml/min of H, generation rate as increasing 20 um of cathode thickness.

FR2JI1=80 : Hydrogen Production (4-4:A|%), High Temperature Electrolysis (31232 3l)),
Cathode Material (& =& 3), Microstructure (7] Al 7-3%)
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Fig. 1 Schematic diagram of preparation procedure
for Ni/YSZ composite.
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Fig. 3 Schematic diagram of experimental apparatus.
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(b)

Fig. 5. SEM images of Ni/YSZ composite by wet
mechanical alloying method; (a) ethanol (b)

terpineol.
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