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Development of twin structure effect in supported metal nanoparticle catalysts

Ohyama, Junya

19,200,000

The effect of atomic arrangement of bulk and surface of supported metal
nanoparticle catalysts were investigated as a high-order structural effect (3D) than the
conventionally investigated structural effects of particle size (1D) and perimeter (2D). The present

study focused on (1) development of simple methods to control atomic arrangement of supported metal
nanoparticles and (2) impact of the atomic arrangement on catalysis of supported metal
nanoparticles.

In order to change the crystal structure and morphology of metal nanoparticles, we have developed
gas molecule adsorption method, where supported metal catalysts are prepared by reduction
pretreatment in the presence of adsorptive gasses such as carbon monoxide and ethylene. As a result,
various particle structures including twin nanoparticles and nanocubes were prepared, and thereby
their catalysis for oxidation and hydrogenation reactions was changed.
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Table 1 Result of CO oxidation at room temperature
(r.t.) over various supported Au catalysts prepared by
CO treatment at r.t. together with those prepared at
conventional conditions as reference.

CO conv. (%)

Support

CO treatment Reference

TiO; 82 572 370
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Fe0s 18 0.42

CeO, 14 22

Co304 12 o9

Al2Os3 0.2 19

ZrO, 0.1 3
Preparation conditions of reference catalysts: 2 Air
200°C  "H,200°C  CAir300°C  9H,300°C.

Table 2 Result of CAL hydrogenation on Au/TiO, and
AU/Nb2Os prepared under CO at r.t. together with those
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Fig.1 TEM images of Au/Nb,Os prepared
under (a) CO at r.t., (b) air at 300°C, and (c)
their size distributions of Au nanoparticles.
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Table 3 Results of characterization of Ag(H) and
Ag(HC) and their cataytic activity for CO
oxidation reaction at 100°C.
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TEM particle size
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