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Development of Functional Pt/Ga Alloy Sub-nanoparticles in Dendrimers ('Lab. Chem, Life
Sci., Tokyo Tech., 2JST-ERATO, *JST-PREST: 0)OMariko Uchiyama,' Tetsuya Kambe,'? Meijia
Li, Takamasa Tsukamoto,'** Takane Imaoka,"? Kimihisa Yamamoto'*

Sub-nanoparticles are 1 nm aggregates composed of several to dozens of metal atoms and
exhibit properties different from those of bulk metals and nanoparticles. However, the stable
synthesis and detection of the catalytic activities are still difficult. In this study, we have
investigated the loading methods to increase the amounts of sub-nanoparticles in order to
develop their functions. Pt sub-nanoparticles with the controlled sizes were prepared in a
solution phase using dendrimers developed in our laboratory as templates, and the loading
conditions for substrates were investigated (Fig. 1). In addition, we have measured the catalytic
activities for methanol oxidation reaction (Fig. 2) and alloyed with gallium elements.
Keywords : Dendrimer,; Cluster, Sub-nanoparticle; Alloy

Y7 F R, BE DEEOBEIR DR SIS 1 nm FREDOESIKT
HY ., ST OEFCT R TR D RHEERT Y, Lo LEOfMEFRIH 25 %
ToBE. R ORE LT A RCOTE R ITE#E LV, = 2 TRFE T, 7 R0
Ko TEER B A AN & LT, IR~ E2 -7, YHFEE TR S
BERE S TFT v R ~—%8M L L CHWTRELHIE L7-A48Y 7 2 kT2 K
FEERC L, 1 —RACHE S 5 BEO SR E MO (Fig. L7 Z LTk @mE
T ER A ER L2, S DICHBEEYEO R (Fig. 2)« AV 7 A L DA ST K 2 filis
PEIZ DWW T HRRFT LT,

Amount of 0.5 wt% 10 wt% 0.06
additive metals RIS s P ’;. . :

L Pt28 0.2wt% 2.8 wieg
e —— P28 2.0wt% g |
Stirring times 1 min lh ) 64h . 0.03F a
Tunder 0 °0) 0.00 - /\,_J |

0.0 0.4 0.8 1.2

E/V vs. RHE

Fig. 1 STEM images comparing the synthesis Fig. 2 Detection of methanol oxidation reaction
conditions for Ptzs sub-nanoparticles. activity by increasing the loading amount.
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