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Nanostructure control of metal oxide catalyst supports using precursor atomic
arrangement and their catalytic properties
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The effect of the atomic arrangement of the precursor alloys on the
morphology and catalytic properties of the metal oxides was investigated by using the atomic
arrangement of the precursor alloys. It was found that the morphology and surface area of Ce02,
obtained by selectively leaching Al after heat treatment to Ce-Al amorphous alloys, could be
controlled by changing the heat treatment conditions and chemical treatment conditions to the
precursor. Furthermore, it showed superior catalyst support properties compared to Ce02 prepared
from cerium hydroxide and cerium carbonate. The use of prepared Ce02 as a support successfully
increased the efficiency of the catalytic reaction. Also, iron oxide prepared from Fe-Al crystal
alloys also exhibited higher catalytic activity than commercially available iron oxides.
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Table 1 Shape, terminated surface, average ligament diameter
and length of CeO, samples.

Sample Shape Terminated Ligament Ligament
surface diameter length/
/nm nm
aCeO, polyhedra (100),(111) 5 —
573-CeO; rod (110,211 12 40
773-CeO, polyhedra (100),(111) 16 —
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