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ABSTRACT

Cooperative effects of Rh, Ce and Zr added to Fe-based oxide mediums were investigated using
temperature programmed redox reaction (TPR/TPO) and isothermal redox reaction in the view point
of hydrogen storage and release. As the results of TPR/TPO, Rh was a sole additive to remarkably
promote the redox reaction on the medium as evidenced by the lower highest peak temperature, even
though i1ts addition was to accelerate deactivation of the mediums due to sintering. On the other hand,
Ce and Zr additives played an mmportant role to suppress deactivation of the medium in repeated
redox cycles. The medium co-added by Rh, Ce and Zr (FRCZ) exhibited synergistic performance in
the repeated 1sothermal redox reaction, and the amount of hydrogen produced in the water splitting
step at 623 K was highly maintained at ca. 17 mmol - g'l—Fe during three repeated redox cycles.
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Fig. 6 SEM images of (a) fresh-FN sample before redox
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