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Abstract

Hydrogen production by a 2-step water-splitting thermochemical cycle using metal
oxides (ferrites) redox pairs and CHs have been studied in this experiment. The
ferrites were reacted with CHs at 700~800C to produce CO, H: and various reduced
phases (reduction step); these were then reoxidized with water vapor to generate H:
in water-splitting step (oxidation step) at 600~700C. The reduced ferrites, Ni-FeO
and Ni-Fe alloy showed respectively different reactivity for Hz formation from H:O.
In reduction reaction at 800°C, carbon was deposited on surface of Ni-ferrite due to
CHs decomposition. This reduced phase containing carbon, which was taken quite
different feature from other phase, produced Hz; CO, CO:z by reacting with HxO at
600°C. The amount of H2 evolved using reduced phase containing carbon was much

higher than that of other phase.
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Fig 1. Experimental apparatus of a two-step thermochemical cycle
using iron-based oxide, Ni-ferrite and a reducing agent, CHs for
hydrogen production.
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Fig 2. TG curve on the thermal reduction of Ni-ferrite.
( N2 atmosphere, 10C/min)
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Fig 3. The variation of the composition of gases evolved from reduction
reaction
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Fig 4. XRD patterns of Ni ferrite; (A) calcination (B) reduction in
CHs to 700C(Ni-FeQ) (C) further reduction in CHa to 800TC (NiossFeoss)

(D) NiossFeogs alloy containing carbon.
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Table 1. 0.5g9] NiFe:O47} @9 ¥ Ni-Fe alloy®] A3t#go A d&E= 549 %
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(C) | A% 3% @ | A% 57H800) | F2WAFCR) | 0 o
600°C 0.067¢g 134 % 456 cc
650°C 0.054¢g 10.8 % 36.7 cc 63.3cc
700C 0.046g 92 % 31.3 cc
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