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Creation of novel 2D nanoplatelets with high thermoelectric performance due to
extremely low thermal conductivity and low dimensionality

Takashiri, Masayuki
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90 mM
1.3 W/ (m-K) 30%

Low-dimensional heterostructures of nanoplates decorated with nanoparticles
were fabricated to reduce the lattice thermal conductivity of low-dimensional thermoelectric
materials. Regular hexagonal single-crystal bismuth-tellurium nanoplates were fabricated by
solvothermal synthesis. Tin nanoparticles were then decorated on the surface of the
bismuth-tellurium nanoplates by electroless plating using various concentrations of tin precursors.
Surface morphology and composition analysis confirmed the presence of tin on the nanoplatelet
surface. The in-plane lattice thermal conductivity of the tin nanoparticle decorated nanoplates
decreased with increasing tin concentration. At a tin concentration of 90 mM, the lattice thermal
co?dugtivity was 1.3 W/ (m-K), approximately 30% lower than that of the nanoplate without electroless

plating.
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