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Synthesis and function of diverse three-dimensional inorganic nanoparticle
superstructures

Saruyama, Masaki

4,700,000

In a one—steﬁ synthesis method of nanoparticle superlattices using chemical
liquid-phase synthesis, control of the arrangement structure of copper sulfide nanoparticles was
attempted. It was found that as the concentration of the alkylamine ligand increased, the aspect
ratio of the spherical copper sulfide nanoparticles increased, approaching a more disk-like shape.
In the subsequent self-assembly stage, the spherical copper sulfide nanoparticles aggregated into a
face-centered cubic structure, forming a highly symmetric three-dimensional superlattice. On the
other hand, the disk-shaped copper sulfide nanoparticles formed a unidirectional elongated
superlattice by assembling in a columnar manner. Furthermore, by reacting other metal cations with
the copper sulfide nanoparticle superlattice, successful conversion to a different metal sulfide
superlattice was achieved through substitution with copper cations.
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