(B 20) KR |HESE

TSUBAME £ EIFIA Tk 29 FF #FA mRHEE

FRRERL - REHEERIGEERICKDAEE M TR T OREL
# X : Development of combined method of first-principle method and
chemical kinetics for catalyst activity prediction

FRAREREE Bl B2

First name Surname

e
Affiliation

Atsushi Ishikawa

WE - M REE

National Institute of Materials Science

X AL TIX. Ru, Os, Rh fifIc&d NHs A RGEAEMRELTE—REHELRIGEE
WEAWSIEICKY NHs EROESEFTAETE =z, BRFAEDHER. Ru AL TREEN-KREZE
R ENDOM, REEE—HIT ARG o=, -, EHEROHIERFD)FHIEIRIILE—, QFHEY
1D EEE, QFEEY MO D3ONETHAEZEMNREINT,

E X% NHs synthesis on Ru, Os, and Rh nanoparticle catalysts was investigated using density
functional theory calculations. For all metal species, step sites appeared at nanoparticle diameters
(d) >2—4 nm. The calculated activation barriers (E.) were small at step sites, and Ru and Os step
sites exhibited similar Ea values despite the former having a higher turnover frequency. This is
likely due to the surface coverage of vacant sites being higher on Ru. Our results show that Ea
values, surface vacant sites, and the number of step sites are important factors for NH3 synthesis.
The Ru nanoparticles exhibited high activity due to satisfying all three factors.
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