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The effect of Rh/Ce/Zr additives on the redox cycling of iron oxide for

hydrogen storage
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We investigated hydrogen storage and production properties using redox system of iron

oxide(Fes0y + 4Hy, = 3Fe + 4H,0) modified with rhodium, ceria and zirconia under atmospheric
pressure. Reduction of iron oxide with hydrogen(hydrogen storage) and re-oxidation of reduced

iron oxide with steam(hydrogen evolution) was carried out using a temperature programmed
reaction(TPR) technique. On the temperature programmed studies, the effects of amounts of cerium

and zirconium on the re-oxidation rate of partial reduced iron oxides were increased with

increasing metal additives amount,

but the rhodium amount showed little effect on the

re-oxidation rate. On the thermal studies, the re-oxidation rates were enhanced with increasing

temperature(300 C < 350 C).
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Fig. 1 Schematic diagram of experimental setup in this study.
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Fig. 2 Re-oxidation profiles of each partial reduced iron
oxides samples modified with RWCe/Zr after second
reduction.
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Fig. 3 Re-oxidation profiles of partial reduced FRCZ-5
(Fe/RWCe/Zx = 93/1/3/3) during repeated redox cycling.
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Fig. 4 Re-oxidation profiles of partial reduced FRCZ-1
(Fe/RwCe/Zr = 82.88/0.33/9.5/7.9) during repeated
redox cycling.
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