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Development of Photonic Functional Metal-Organic Frameworks

CUI Yuanjing, QIAN Guodong
(State Key Laboratory of Silicon Materials, School of Materials Science and Engineering,
Zhejiang University, Hangzhou 310027, China)

Abstract: Metal-organic frameworks (MOFs) are a novel type of inorganic-organic hybrid material, which is composed of metal ions
or metal clusters and organic bridging ligands through coordination. The combination of inorganic and organic components in the
MOFs can possess the characteristics and performances of inorganic and organic elements simultaneously, and realize the cooperative
optimization. Furthermore, the ordered micro-pores can be used to encapsulate the guest molecules within the MOFs to generate
novel photonic functions. Therefore, the design and construction of MOFs for photonics applications become popular. This paper
summarized the latest results obtained from a research project ‘Investigation of photonic functions based on ordered microporous
materials’ supported by the National Natural Science Foundation of China, i.e., the design and controllable preparation methods of
metal-organic frameworks, and the encapsulation of organic dyes and perovskite quantum dots in ordered microporous of the MOFs.
In addition, future development and application prospects of the MOFs were also discussed.
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Fig. 1 (a) Chemical Structures of MIL-140s. (b) Connolly surface of the fluctuant triangular channels running through the structure.

(c) Perpendicular views of the 1D chains of Zr—O clusters. (d) Depiction of the bridging ligand precursors
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Fig. 2 Crystal structure of metal-organic framework Dycpia
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upon excitation of 365 nm
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(e) Multiphoton-excited photostability of a single ZJU-28OMAPbBr;
upon femtosecond laser excitation at 960

K4 ZJU-285MAPOBr; 12 )t TR SO R HOEE

Fig. 4 Multiphoton-excited upconversion luminescence and photostability of ZJU-28 DM APbBr;

(f) Multiphoton-excited photostability of a single ZJU-28 DMAPbBr3;

upon femtosecond laser excitation at 1 440 nm
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