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Development of well-desighed sub-nano and nano
sized metal aggregates as functional catalysts

Sub-nano and nano-sized metal aggregates have attracted much
attentions because they can function as effective catalysts in synthesis
of fine chemicals. In addition, sub-nano and nano-sized metal
aggregates are expected to be the key catalysts for the effective
utilization of next-generation energy sources, such as hydrogen. In our
laboratory, construction of well-designed metal aggregates showing high
catalytic performance is under way.

Construction of planar palladium cluster with high catalytic performance
Four Pd atoms are /
L

R
arranged In a planar | /sf\_ /? | H, + R,C=CR,
R, Si—SiR fashion Pd, Pd. : /
, | |
| + (Rd(CN'Bu), — “ h i
Qi . . ydrogenation

R2SITSIR, toluene, r.t., 18h RZSI -- /S' R,

Siliclon (L = CNtBuU) ﬁ ITI ITI
templates,- ~ R,C—CR

o __{ N L - 2

Hydrogenation of alkenes was achieved by using planar
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— Side view of the core Pd,Si; unit palladium catalysts consisting of four Pd atoms

v Well-designed metal cluster catalysts can be easily synthesized

v Metal arrangement can be finely tuned by “silicon templates”
v Highly active catalyst with minimum number of metal atoms

Linearly arranged cobalt aggregates as catalyst for the production of
silicones
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