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ABSTRACT

The partial reduction and water splitting properties of metal substituted ferrite mediums for two-step
thermochemical hydrogen production, were carried out by TPR/O(Temperature programmed
reduction/oxidation) method at a temperature of below 1173 K and under atmospheric pressure. ZrO, was
added to the ferrite as a binder to prevent the sintering. As the results, the reactivity of the metal species
added to the ferrite mediums decreased in the order of Cu>Co>Ni>Mn, on the basis of water-splitting
temperature. It was also found that the produced hydrogen amounts in the water-splitting step on partial
reduced mediums were corresponding to the consumed hydrogen amounts in the previously partial
reduction step.
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Table 1 H, amounts by reduction or oxidation reaction.

H, amounts in each
Sample | Temp.”/K step(mmol/g-material)
1Moxi® | 2"red? | 20xi® | 3"red”
773 2.40 2.36 1.35
Co/Fe/Zr 873 8.50 5.21 5.13 4.67
973 8.27 8.17 8.24
773 1.45 1.31 1.61
873 2.95 4.95 2.59
Cu/Fe/Zr 7.40
973 4.89 5.03 5.01
1073 6.03 5.73 6.09
873 0.95 0.90 1.02
973 2.49 2.28 2.83
Mn/Fe/Zr 6.41
1073 4.58 4.13 3.96
1173 4.98 591 4.95
773 1.16 0.87 1.07
873 4.05 3.70 4.11
Ni/Fe/Zr 6.62
973 6.08 5.87 6.21
1073 6.71 6.51 6.76

a) Partial reduction temperature
b) H, evolved amounts after reduction step
¢) H, consumed amounts up to the setting temperature

H, evolution amounts /a.u.
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Fig. 11 Oxidation patterns for reduced Ni/Fe/Zr with
various partial reduction temperature. (a) 773 K, (b) 873
K, (c) 973 K, and (d) 1073 K
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