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Abstract: Halogenated perovskite nanocrystals have been widely used in solar cells, photocatalytic
reduction, light-emitting diodes and other fields because of their adjustable band gap, strong light absorption
capacity, and high carrier mobility. However, environmental factors such as water, oxygen and light make
their stability poor, which seriously restricts their commercial application. Therefore, how to improve the
stability of perovskite has become a research hotspot in recent years. The encapsulation of halide perovskite
nanocrystals in porous material is considered an effective method for stability improvement. In this review,
the structure and properties of halogenated perovskite nanocrystalline@porous materials were introduced.
The preparation methods, such as physical blending method, in sifu growth method and chemical bonding
method, of metal-organic frame materials, covalent organic frame materials and mesoporous SiO, coated
perovskite nanocrystals were then summarized. The application progress of halogenated perovskite
nanocrystalline@porous materials in photocatalytic CO, reduction, LED light-emitting diode, fluorescence
anti-counterfeiting and other fields was further reviewed. Finally, the existing problems and the future
research directions of halogenated perovskite nanocrystalline@porous materials were discussed.
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Fig. 1 Schematic diagram of ABX; perovskite structure
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Fig. 2 Schematic diagram of instability mechanism of CsPbXj crystal structure (a); Schematic diagrams of reunion (b),

decomposition (c), phase transition (non perovskite phase) (d) and phase transition (perovskite phase) (e)
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Fig. 3 Schematic diagrams of peparation of CsPbBr;@mesoporous SiO, composite material (a)*" and CsPbX;@AMOF-1 (b)*%

by physical blending method
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