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Preparation and properties of perovskite Sb-Cs,InBr, - H,O-thioether

chain extended polyurethane dual-color fluorescent transition materials
LEI Yihui, XU Zejun',ZHANG Daohong

(South-Central Minzu University, a. Key Laboratory of Catalysis and Energy Materials Chemistry of Ministry of Education ;
b. Hubei R&D Center of Hyperbranched Polymers Synthesis and Applications, Wuhan 430074, China)

Abstract  Indium-based halide perovskites represent a promising alternative to lead-based halide perovskites in
environmentally friendly light-emitting diodes. However, they are often affected by poor durability and processability. Sh™*
doped indium based perovskite (Sh-Cs,InBr,*H,0) was prepared by hydrothermal method, and a polymer coated perovskite
bicolor fluorescence transition material (Sb-Cs,InBr,*H,0@DPU) was prepared by encapsulating with thioether chain
extended polyurethane (DPU). The structure was characterized by Fourier transform infrared spectroscopy (FT-IR) ,
nuclear magnetic resonance hydrogen spectroscopy (‘H NMR) , and X-ray diffraction (XRD). XRD confirmed that the
structure of Sh-Cs,InBr,+ H,0 was fully retained in Sb-Cs,InBr; H,O@DPU thin film. The results indicated that the composite
thin film exhibited good orange fluorescence emission and excellent fluorescence quantum yield. Furthermore, dual color
fluorescence transition could be achieved by controlling the dissociation of crystalline water. Sh-Cs,InBr,-H,0@DPU
polymer composites exhibited excellent fluorescence and elastomeric behavior, making them suitable for stress sensors and
stimuli-responsive materials for dynamic monitoring and flexible display.
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Fig. 4 Properties of Sh-Cs,InBr,* H,0@DPU-polymer films
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Tab. 3  Photoluminescence quantum yields and fluorescence lifetime

of Sb-Cs,InBr, - H,0 and Sh-Cs,InBr, - H,0@DPU
B

£zt
Sh-Cs,InBr,- H,0 Sb-Cs,InBr,+- H,0@DPU

PLQYs/% 86.00 18.89
7,/ns 3.12 151.87
7,/ns 6.80 1592.92
A, 102.35 22.84
A, 79.25 146.68
7, /ns 5.43 157.91

A=A eV 4A, e g = (A Xz P+ A X DIA X +A,%T,).
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Fig. 5 Fluorescence lifetime spectrogram of Sh-Cs,InBr;-H,0 and
Sb-Cs,InBr,- H,0@DPU
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