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Post-synthetic surface modification of perovskite nanocrystals for LED applications
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Cesium lead halide perovskites nanocrystals (NCs), CsPbX; (X = Cl, Br, 1), have attracted
much attention for apply in light-emitting devices (LEDs), owing to their high color purity and
narrow full width at half maximum over the entire visible-wavelength range as well as their
low-cost solution processing' ™. Recently, metal halide treatment of perovskite nanocrystals
(NCs) have explored to improve photoluminescence quantum efficiency (PLQY), colloidal
stability, and performance of light-emitting devices (LEDs)*”. In this work, we demonstrate
the lead(Il) bromide (PbBr,) doping CsPbBr; NCs by post-synthetic treatment”. In general,
PbBr; is insoluble in non-polar solvent such as toluene. The use of quaternary ammonium salt,
didodecyldimethylammonium bromide (DDAB), enabled the complete dissolution of PbBr, in
toluene. The PbBr,-DDAB doping treatment facilitated surface crystal growth and
simultaneously enhanced the colloidal stability (more than 6 months). The PbBr, doped NCs
exhibited a high PLQY (83.9% solution, 66.6% for film), excellent thermal stability, and
enhancement of LED performances.
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