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Atomically thin nanosheets exhibit unique properties, such as quantum size effects and high
electron/ion conductivity, which are distinct from bulk materials. In particular, noble metal
nanosheets (such as Pt) are attractive for use in catalysts and energy storage. Despite many
efforts, Pt nanosheets synthesized so far were rather thick with small lateral sizes, which are
not suitable for practical applications. In this study, we utilized surfactant solid crystals as a
soft template for synthesizing atomically thin Pt nanosheets. The surfactant crystals were
prepared through mixing aqueous solutions of cationic surfactant and HoPt(IV)Cls + 6H,O. The
obtained crystals were reacted with dimethylamine borane vapor, resulting in formation of
lamellar crystals involving Pt(II) complexes. Subsequently, nanosheets involving Pt(II) were
synthesized by delaminating the lamellar crystals in ethanol. These nanosheets were reduced
with different reducing conditions, and succeeded in the reduction of Pt(II) with retaining their
morphology, suggesting the topotactic transformation into atomically thin Pt nanosheets.
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