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Innovative Synthesis of Alloy Nanoparticles: From Phosphorus Compound to Alloy

Sato, Ryota
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We discovered a novel alloying phenomenon in which Pd-P nanoparticles (NPs)
composed of palladium (Pd) and phosphorus (P) convert to Pd-based alloy NPs. By using this
phenomenon, Pd-based alloy NPs of various compositions were successfully synthesized from Pd-P NPs
with various particle sizes (3-50 nm), crystallinities (amorphous, crystalline), and morphologies
(spherical, hollow, etc.). It was also revealed that this reaction is_a novel phenomenon we named
element-selective galvanic replacement™ and is a "pseudomorphic reaction” in which the morphology of

NPs is retained before and after the reaction. In addition, we discovered that B2-PdIn NPs obtained
by this method show localized surface plasmon resonance absorption in the visible light region.
This result demonstrated the usefulness of this alloying method in material creation.
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