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Abstract: Quantum dots (QDs) exhibit high photoluminescence quantum yield (PLQY) , high color purity, and solu-
tion processability, making them widely applied in the field of lighting and displays. However, achieving high-efficiency
and stable blue QDs and their devices remains a significant challenge. In this work, CdZnS/ZnS core-shell structure blue
QDs were investigated, with octanethiol (OT) as the sulfur precursor for shell growth. The shell growth rate was tuned by
controlling the injection rate of OT, enabling controlled epitaxial growth. The impact of shell growth rate on shell quality
and the photoluminescence performance of CdZnS/ZnS QDs was systematically analyzed through testing methods such as
transmission electron microscopy and transient/steady-state fluorescence spectroscopy. The results show that moderately re-
ducing the growth rate effectively promotes uniform shell growth, achieving a high PLQY of 98% and a narrow full width at
half maximum (FWHM) of 22 nm. However, excessively slow growth rates result in anisotropic shell growth, accompa-
nied by the Kirkendall effect, resulting in a large number of lattice defects that reduce the photoluminescence perfor-

mance. This work deepens the understanding of how growth rate affects the quality of QDs shell growth.
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K1 (a)CdZnS &0 9 TEM Al HRTEM & 5 OT B9 3 A B R 53 55 5 (b) 5 mL/h, (¢)2 mL/h, (d) 1 mL/h, (e) 0.5 mL/h Al
(£)0.25 mL/h & MY CdZnS/ZnS QDs (i TEM A HRTEM I8 . 4 823 51 4 R sF 20 A5 B 5 JR 38k HRTEM &

Fig.1 (a)TEM and HRTEM images of CdZnS core. TEM and HRTEM images of CdZnS/ZnS QDs synthesized with injection
rates of OT at (b)5 mL/h, (¢)2 mL/h, (d)1 mL/h, (e)0.5 mL/h and (£)0.25 mL/h. The inset images are size distribution

and local magnified HRTEM images
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Fig.2 (a)-(b)STEM images and the corresponding (¢)-(d)EDS images of CdZnS/ZnS QDs synthesized with injection rates of

OT at 2 mL/h and 0.25 mL/h, respectively
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Fig.3 (a)Absorption spectra, (b)emission spectra, (¢)PL peaks and FWHM, (d)PLQY of CdZnS/ZnS QDs synthesized with
injection rates of OT at 5 mL/h, 3.5 mL/h, 2 mL/h, 1 mL/h, 0.5 mL/h, and 0.25 mL/h, respectively
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Fig.4 Schematic illustration of ZnS shell growth of CdZnS/ZnS QDs synthesized with injection rates of OT at 5 mL/h, 2 mL/h,

and 0.25 mL/h, respectively
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Fig.5 XRD patterns of CdZnS core and CdZnS/ZnS QDs
synthesized with injection rates of OT at 5 mL/h,
2 mL/h, and 0.25 mL/h, respectively
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Fig.6 (a) Absorption and emission spectra, and (b) PLQY of CdZnS/ZnS QDs synthesized with injection amounts of OT with

1.2 mmol, 1.5 mmol, 2.0 mmol, 2.5 mmol, and 3.0 mmol, respectively. (c¢) Absorption and emission spectra, and

PLQY of CdZnS/ZnS QDs synthesized with holding time of 1 h, 2 h, and 3 h at 310 °C, respectively
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