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Effective surface design for highly-luminescent and water-dispersible metal
halide perovskite nanocrystals
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The aim of this study is to synthesize lead halide perovskite CsPbBr3
nanocrystals (NCs) passivated with a cationic oligomeric ligand and to clarify the relationship
between its molecular structure, dispersion and emission properties, and stability against polar
solvents. The oligomeric ligands exhibited luminescence properties and dispersion stability
comparable to those of the existing ligand such as dimethyldidodecylammonium bromide and
significantly higher water-durability than the existing ligands. The surface adsorption structure of

the oligomeric ligand and the characteristic water- and ligand-mediated crystalline phase change
were identified as the factors responsible for the improved water-durability. Furthermore, a new
surface modification process via oil-in-water emulsions was developed as a new surface modification
method for both surface protection and hydrophilization of the perovskite NCs.
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