2018 2019

Development of highly active metal nanocluster toward C&#8211;H bond activation
of hydrocarbons
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We have developed novel nanoparticle catalysts covered with hydroxylated
fullerene as a protective molecule and a chemical transformation reaction using them. We succeeded
in preparing gold, platinum, palladium, and rhodium nanoparticles by solution-phase chemical
reduction. It was found that the obtained nanoparticles formed a water-dispersible colloids and
exhibited high stability in water. In particular, it was found that gold catalysts and platinum
nanocatalysts showed high catalytic activity for the oxidation reaction of organic compounds. We
also succeeded in preparing nanoparticles of base metal oxides as well as precious metals.
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Au Au
Au:Ceo(OH)12 Au:Ceo(OH)ss 2~3 layered structure 3 layered structure
Core Size [nm]®! Au : Cgo(OH), Approximate number Approximate number Colloid Size Zeta potential
[atom/mol]® of gold atoms per a particle of C4,(OH), per a colloid [nm]* [mv]¥
Au:Ceo(OH)y, 26+09 1:0.66 330 218 9+5 —37.8
Au:Ceo(OH)s6 3.7+08 1:0.60 952 571 12+5 —46.2

[a] Determined by TEM measurement with more than 300 particles counts. [b] Determined by elemental analysis. [c] Estimated by IG measurement in water.
[d] 1.0 mmol/L KCI solution was used as an electrolyte.
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