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CO; activation by molybdenum-platinum alloy sub-nanoparticles ('Lab Chem Life Sci., Tokyo
Tech) Takatoshi Sumihisa, Augie Atqa, Tatsuya Moriai, Takane Imaoka, Kimihisa Yamamoto

Catalysts capable of selectively reducing carbon dioxide at low temperatures and pressures to
produce valuable compounds are highly sought after. Recent attention has been drawn to metal
and alloy particles with sub-nanometer sizes, approximately 1 nm, due to their exceptional
catalytic properties, which are not observed in larger particles or bulk materials. Despite this
interest, systematic research on the composition and catalytic properties of these sub-nano
particles for CO; reduction has been limited.

This study focuses on evaluating the catalytic properties of various alloy sub-nano particles for
carbon dioxide reduction, seeking catalysts that can efficiently synthesize useful methanol and
hydrocarbons as energy carriers. Previous studies have demonstrated that sub-nano particles of
molybdenum and platinum, around 1 nm in size, showed promising catalytic activity in the
room-temperature water-gas shift reaction (RWGS), even at lower temperatures.

In this presentation, we discuss the synthesis of various alloy sub-nano particles based on these
elements and report on their conversion rates and selectivity in the catalytic hydrogenation.
Keywords: Hydrogenation of carbon dioxide ; Metal sub-nanoparticles

TR bR B A RIRARTE TRt LA AR LA & IR DS BB S
TW5, BIEN Inm BEOLERSCAEESY 7 2R X, /R0 v 7 12137 n
BN TR 2 R 2 E R H VIR H 2 ED T D0, T R O &%
D CO, IRITAMBEREM: 2 SRR L 7-FZ8 I 2 vk Tla o,

AWFGEIIHTE A2 OB A7 F 2 RO AU IR FIT 5T 2 AR 2 FEfh, =R /L %
—fHA L L CORMMEDE W A Z /) — LR RAbKFE DS A AT REIZ 3 2 fil il O HE
KEAME LTS, ZRNETICKRE I mBEOEY 75 L Ae0aeY 7))
BT RWGS SMUZ IR ORI L2 2 EDRHE SN TWD, Z ORI EAS S
THY . BIRSEMF TRV E RUSHEIT LIZ S WRSIRD S UG LTe 2 & TRy il
EHESHIfF STV 5,

ARETIHIIND LR E & T 284 B8V 7 F i OE LN, 2z fik
L U7z CO ARFAUT BT DR bR &RIMEIC OV TG T 5,

o™

& g i E methanol
H methane anz: o
(2
J

formaldehyde

© The Chemical Society of Japan - A1458-2pm-05 -



