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Abstract: All-inorganic CsPbBr, perovskite quantum dots (QDs) have demonstrated immense potential

for next-generation display technologies owing to their exceptional optical properties. However, surface
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defects and ion migration induce environmental instability, thereby limiting their practical applications.
Although polymer encapsulation can enhance stability, luminescence degradation and poor dispersion remain
critical challenges for high-performance composites. In this work, an in-situ slow polycondensation strategy
is proposed to construct a polyphosphazene (PZS) coating on CsPbBr; QDs. The mild polymerization
process enables uniform dispersion of QDs within the polymer matrix, while the abundant heteroatoms
(N, P, and S) in the PZS effectively passivate surface Pb*" defects through Lewis base coordination and
suppress ion migration. As a result, the average photoluminescence (PL) lifetime is significantly prolonged
from 7.50 ns for the pristine QDs to 20. 92 ns for the composite, and the composites exhibit excellent
stability under water, light, and thermal conditions. After continuous ultraviolet irradiation for 10 h, the
PL intensity retention of the composites is improved by 34% compared to that of the pristine QDs. A
prototype color-conversion device based on the composite exhibits a narrow-band emission centered at
approximately 520 nm with CIE coordinates of (0. 155 6, 0.702 9). This study provides a facile strategy
for developing highly stable perovskite-based composites and establishes a solid foundation for their
application in high-performance display technologies.
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Fig.1 Schematic of the fabrication of CsPbBr,@PZS composites via in-situ slow polycondensation
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Fig. 2 Morphological and structural characterization of CsPbBr, and CsPbBr,@PZS. TEM images at different magnifica-
tions of (a) pristine CsPbBr, QDs (inset: lattice fringes) and (b) CsPbBr,@PZS composites (blue dashed regions:
PZS shell; yellow dashed boxes: embedded QDs) ; (¢) HAADF image and corresponding EDS mapping of the
CsPbBry@PZS; (d) XRD patterns and (e) FTIR spectra of pristine CsPbBr, and CsPbBr,@PZS.
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Fig. 3

Optical properties of CsPbBr, QDs before and after PZS encapsulation. (a) UV-vis absorption spectra; (b) PL

spectra; (¢) TRPL decay curves; (d) Digital photographs under ambient light and 365 nm UV irradiation (left:

pristine CsPbBr,; right: CsPbBr,@PZS).
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Fig.4 Environmental stability of CsPbBr, and CsPbBr,@PZS. PL spectra of (a) CsPbBr, QDs and (b) CsPbBr,@PZS

after adding deionized water at different times; (c¢) PL intensity evolution under continuous UV irradiation; (d)

Evolution of PL intensity during heating at 80 °C.
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