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Establishment of aggregation suppression technology by super-strengthening of
platinum nanostructure and development to energy saving society
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Two types of platinum-tungstate structures were obtained by air-calcining
Keggin-type diplatinum(l1)-coordinated polyoxotungstates, Cs3[a -PW11039{cis-Pt(NH3)2}2] 8H20
(Cs-P-Pt) and Cs4[a -SiW11039{cis-Pt(NH3)2}2] 11H20 (Cs-Si-Pt), at temperatures ranging from 700 to
900° C for 5 hours. Calcination of Cs-P-Pt resulted in a solid containing platinum nanoparticles and
Cs3PW12040, while calcination of Cs-Si-Pt produced a solid containing platinum nanoparticles and
Cs4W11035. The platinum nanoparticles in the solid obtained from calcining Cs-P-Pt exhibited an
average particle size on the nanometer scale, demonstrating a significant platinum aggregation
inhibitory effect. Additionally, the solids obtained through calcination showed high photocatalytic
activity for hydrogen production from aqueous triethanolamine solution under visible light
irradiation and were confirmed to be reusable.
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