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Abstract Perovskite quantum dot light-emitting diodes (QLEDs) possess the characteristics of high color purity, precise
color control, wide gamut, and solution processibility, which shows great prospects in displays and lightings. However, red
CsPbl; quantum dots (QDs) are prone to luminescence degradation due to the thermal non-equilibrium-induced phase transi-
tion and ligand loss during the purification process. The purification of CsPbl; QDs is more difficult than that of CsPbBr;
QDs. Because the ligands on the surface of the quantum dots will be lost continuously during the purification process, result-
ing in aggregation and transformation to J-CsPbl; phase. Aiming at this problem, We prepared the CsPbl; QDs through a
hot-injection method at 180 °C. The original solution of the perovskite QD also contains impurities such as octadecene sol-
vent, oleic amine, and oleic acid ligand, which will seriously affect the photoelectric properties and destroy the film. So we
used different flocculation solvents and dispersion solvents to collaboratively purify the QDs. At last, our work developed a
mixed-solvent purification strategy with toluene and ethyl acetate, which can avoid the phase transition during the purifica-
tion process and lead to pure cubic CsPbl; QDs. But when we do not add the additional ligands in purification process, the
photoluminescence quantum yield (PLQY) of QDs will be far less than 100%. In order to enhance the PLQY, a ligand com-
pensation strategy of using oleylammonium iodide (OAmlI) to control the surface state of QDs was proposed, which reduced
the surface defects and solved the problem of luminescence quenching caused by ligand loss. We found that 400 uL. OAmI
enabled quantum dots to have both high PLQY of 70% and excellent electrical properties. Under electrically driven, the ex-
citon recombination probability was significantly increased, and the CsPbls- based QLED achieved a maximum luminance of
3090 cd/m? and a maximum external quantum efficiency (EQE) of 15.67%. The proposed fine purification strategy of CsPbl,
QDs has an important guiding significance for the development of high-efficiency QD materials and high-performance opto-
electronic devices.
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Figure 1 (a) Schematic illustration of the effect of solvent on CsPbl; QDs and the surface ligand loss during the purification process, and (b) schematic

diagram of CsPbl; quantum dot purification process
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Figure 2 Optical properties of CsPbl; quantum dots after purifying with different flocculating solvents: (a) XRD patterns, (b) photographs of CsPbl; QD
inks without (upper) and with (below) UV light excitation, (c¢) photoluminescence spectra, and (d) photoluminescence lifetime curves
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Figure 3 Performance of CsPbl; quantum dots using different dispersible solvents: (a) photographs of CsPbl; QD inks without (upper) and with (below)
UV light excitation, (b) photoluminescence spectra, (c) current density curve, and (d) AFM image
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Figure 5 The effects of compensation ligands on QD and QLED performances: (a) the photoluminescence spectra of QDs with different types of ligands,
(b) the photoluminescence spectra of QDs with different concentrations of OAml, (c) In(a) as a function of /v, (d) current density as a function of votalge,
(e) brightness as a function of voltage, and (f) EQE as a function of current density
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