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ABSTRACT

The two-step thermochemical cycle was examined on the CeO,, YSZ, and ZrO,-supported NiFe;O4
to investigate the effects of support material addition. The supported NiFe,O4 was prepared by the aerial
oxidation method. Thermal reduction was conducted at 1573K and 1523K while water-splitting was
carried out at 1073K. Supporting NiFe;Os on CeQ,, YSZ and ZrO; alleviated the high-temperature
sintering of ‘iron-oxide. As a result, the supported NiFe;O4 exhibited greater reactivity and repeatability in
the water-splitting cycle as compared to the unsupported NiFe;O4. Especially, ZrOs-supported NiFe;Os
showed better sintering inhibition effect than other supporting materials, but hydrogen production amount
was decreased as cycle repeated. In case of CeOs-supported NiFe;Os, improvement of hydrogen
production was found when the thermal reduction was conducted at 1573K. It was deduced that redox
reaction of CeQ, activated above 1573K.
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Table 1 Nomenclature of the prepared samples

Name Mediums composition
Fe=1/2
NF  NiFeOs Ni/Fe=1/2
(mole ratio)
Ce/NF=80/20
NFC NiFe,04/Ce0,
NFC Fe.0/Ce0; (weight %)
YSZ/NF=80/20
FY NiFe, 04/ YSZ
N FeOvY (weight %)
Zr/NF=80/20
NFZ  NiFe0/710s T/NF=80/

(weight %)
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Fig. 2 Schematic diagram of the experimental setup for the
thermal-reduction step
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Fig. 7 SEM photographs of NF, NFC, NFY and NFZ after
4-repeated thermal reduction at 1573K and water- splitting at
1073K reactions (*5k)
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