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nescence quantum yield (PLQY) , and broad spectral absorption, making them an ideal material choice for full-col-
or, wide-gamut LED color conversion layers. In particular, MAPbhBr; quantum dots (PQDs) are not only easy to pre-
pare, but also possess excellent photovoltaic properties, and thus are considered to be a material with great potential
for commercialization. However, the ligands on the surface of MAPbBr; PQDs are highly susceptible to detachment
after their synthesis, leading to an increase in the density of surface defect states, which makes them less stable un-
der environmental factors such as water-oxygen and temperature, thus further degrading the PLQY. In this study, we
propose an efficient one-step strategy for the synthesis of MAPbBr; PQDs: MAPbBr; PQDs with excellent stability and
high PLQY, which were successfully synthesized by ligand-assisted redeposition and the innovative use of 2-hex-
yldecanoic acid (DA) ligand to replace the conventional oleic acid (OA) ligand at room temperature, and the double-
short-chain DA ligand was able to establish a stronger coordination bond with the MAPbBr; PQDs compared with that
of the single-length carbon chain OA ligand. The strong interactions between the ligands and the PQDs contribute to
the overall passivation of the lattice defects, thus mitigating the non-radiative recombination process and enhancing
the environmental stability. As a result, the modified MAPbBr; PQDs not only exhibited up to 87. 8% PLQY, but al-
so showed higher stability in both water and oxygen environments. The PL peak of MAPbBr; PQDs modified with DA
ligands remained at 68. 3% of its original value after being left for half a month in a room temperature environment,
whereas OA ligand-modified PQDs exhibited almost complete fluorescence burst. Subsequently, the DA ligand-modi-
fied green MAPbBr; PQDs, red CsPbBrl, PQDs, and blue CsPbCl; sBr; s PQDs were coated and cured in a polysty-
rene (PS) environment to form a film, which can be used as a color conversion material instead of the traditional

phosphors for the backlight of light-emitting diode (LED) displays. The color gamut is 137. 09% under NTSC stan-
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dard.
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Fig. 6 (a) TRPL lifetime fitting curve of MAPbBry; PQDs solution. (b) Pictures of MAPbBry; PQDs solutions in daylight and 365
nm UV light over time. (¢)PL intensity change of DA-MAPbBr; PQDs. (d)PL intensity change of OA-MAPbBr; PQDs
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Fig. 7 (a)-(c) Spectra of LEDs and their operating photographs using colour conversion of triple primary PQDs composites

capped with PS polymer. (d)The CIE chromaticity diagram of the perovskite LED display compared with the NTSC
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