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Highly stable Ag clusters developed by a combustion reaction
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Utilizing the interactions induced in Ag-TiO2 synthesized through the
combustion synthesis, we successfully developed a catalyst with 20 wt% of Ag clusters (~2 nm). The
effect of flame conditions and Ag content on the interaction between Ag and TiO2 were investigated
resulting in the identification of optimal conditions for stabilizing the Ag clusters. The Ag
clusters prepared using the flame synthesis demonstrated high oxidation catalytic activity, which
enables the CO oxidation at room temperature. Additionally, the flame conditions to stabilize Ag
cluster can be applied to various cluster catalysts (such as ZnO and VOx), revealing that these
clusters efficiently facilitate CO2 hydrogenation reactions and oxidative coupling reactions.
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3 XRD patterns of FSP-made Ag/TiO (Ag =
10-40wt%) prepared at the precursor feed rate of
(a) 3 and (b) 8 mL min"'.
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4 SSA of Ag/TiO; (Ag = 10-40wt%) prepared
at the precursor feed rate of 3 and 8 mL min™.
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5 Specific surface area of FSP-made Ag/TiO, (Ag =10-40wt%) prepared at the precursor feed rate
of (a) 3 and (b) 8 mL min"'.

6 STEM image of 20wt%Ag/TiO, prepared at P =3 mL min"'.
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7 CO oxidation activity of FSP-made Ag/TiOa prepared at the precursor feed rate of 3 mL min™!. For
comparison, 10wt%Ag/TiO; prepared by an impregnation method is shown.
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