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Abstract In the present study, nano-size powders of ternary ferrites, Niy sZno sFe,O,, as the potential catalysts of CO,
decomposition, were prepared by the wet processing of hydrothermal synthesis and coprecipitation method, and the
catalyzing effects of impregnation of the noble metals, Pt and Pd, onto Ni, sZnqsFe.O, for the CO, decomposition were
investigated. XRD results of the synthesized ferrites showed a typical spinel structure of ferrite and the particle size

was very small as about 6~ 10 nm. BET surface area of the ternary ferrites was not affected by the impregnation of Pt

and Pd. The reactivity of the CO, decomposition to carbon was improved by the impregnation of the noble metals of

Pd and Pt. The effect of Pd-impregnation on the CO, decomposition rate was higher than Pt-impregnation.
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Table 1. The chemical composition, BET surface area and lattice constant of impregnated Pt and Pd on Ni, sZn. sFe,O,
prepared by hydrothermal synthesis and coprecipitation method.

Method Noble metal Chemical composition BET Surface Area | Lattice constant
(cm*/g) (nm)
Hydrothermal None N?H 0. 0Zn® o s Fe*, w0,y 1132 0.8400
Synthesis Pt Ni*"6 1Zn°" o wF'e* 2 00s 1119 0.8396
Pd Ni**y 7Zn*" o wFe*, 00, 110.1 0.8399
Coprecipitation None N12+0 520" o s Fe 04 77.6 0.8403
Method Pt Ni** o Zn* o 5Fe* 504 81.9 0.8400
Pd Ni** o wZn* y wF e 50, 79.4 0.8400
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Fig. 1.Schematic diagram for CO. decomposition reaction.
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Fig. 2. XRD pattern of Pt, Pd-impregnated Nis sZno sFe;0, : (a)
hydrothermal synthesis method, (b) coprecipitation method.
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Fig. 3. Transmission electron micrographs of Pt and Pd-im-
pregnated NiosZnesFeO,, (a) Pt-impregnated Nis sZnosFe.Ox,
(b) Pd~impregnated Niq sZn, sFe,0s.
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Fig. 4. Variation of the inner pressure of CO, in the close
system reactor with noble metal-impregnated NissZnosFe:O.
by hydrothermal synthesis, (a) Nis sZno sFe.0.- 8, (b) Pt~ Nis s
Zne sFe,0.-68 and (¢) Pd-Nio sZng sFe,04- 6.
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Fig. 5. Variation of the inner pressure of CO, in the close
system reactor with noble metal~impregnated Ni, sZn, ;Fe.0,
by coprecipitation method, (@) Ni; sZne sFe.O- 8, (b) Pt-impreg-
nated Nln szno 5F8204—5 and (C) Pd~impregnated Nin sznu sFezOA
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Fig. 6. XRD pattern of directly Pd-impregnated Ni, sZn, sFe:O..
The ferrite was synthesized by the hydrothermal synthesis.
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Fig. 7. Comparison of the inner pressure of CO, in the close
system reactor between two differently impregnated Niy3Zng s
Fe,0i~8. The ferrite was synthesized by hydrothermal
synthesis; (a) Pd-impregnated Ni,sZn, :Fe,0 6, and (b) Pt-
impregnated Ni, :Zn. ;Fe.0.~ 8 “Post-impregnated” means that
noble metals were impregnated after the ferrite was
synthesized, while “direct-impregnated” means that noble
metals were impregnated by mixing with the starting solution.
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