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Abstract: With the rapid development of smart materials, photoresponsive metal-organic frameworks (MOFs) has
attracted extensive attention of researchers. Under the alternating irradiation of ultraviolet and visible light, photores-
ponsive MOFs can be reversibly switched between different morphologies, accompanied by changes in physical and
chemical properties, which have broad development prospect in the fields of drug transport, gas separation, photo-
controlled catalysis and smart sensing. Most of the photoresponsive MOFs are formed by the coordination of photores-
ponsive ligands and metal ions. Different photoresponsive ligands make the systems have unique properties and appli-
cation scenarios. In this article, the recent research progress of photoresponsive MOF's is reviewed, including the
main types of photoresponsive MOFs and their applications in different fields such as gas separation, material trans-
port, dynamic anti-counterfeiting, and optoelectronic devices. Finally, the future development of photoresponsive

MOFs is prospected.
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Fig.1 Structural formula and photoresponse mechanism of

common photoresponsive molecules. (a) Azobenzene.
(b) Diarylethene. (c) Spiropyran. (d) Spirooxazine. (e)
Triarylethylene.
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Fig.2 (a)The DTE-MOF serves as the schematic diagram of C,H,/C,H, release switch™’. (b)Tailorable CO, capture on the pho-
toresponsive MOFs through an interaction between active sites and photoresponsive molecules. (¢) Changes in UV/Vis
spectra of T (7.5)/U-azo upon trans- and cis-isomerization. (d) IAST selectivity of CO,/CH, and CO,/N, on T (7.5)/U-

azo'"". (e) After illumination, the CO, absorption capacity of compounds is improved. (f) The skeleton structure of MOFs

before and after cycloaddition of {[cd( bpee) ( hfbba) |+ EtOH },,[42:.
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(a) Schematic illustration of the synthesis of UiO-68-azo and further construction of RhB-loaded, B-CD-capped UiO-68-

azo, azobenzene units as stalks encircled by B-CD on the surface. The trans-azobenzene is colored in green. (b)Step-by-

step on-command release. Schematic illustration of the step-by-step release. The cis-azobenzene is colored in cyan. (¢)Re-

lease profiles of RhB-loaded, B-CD-capped Ui0-68-azo by addition of amantadine and then UV irradiation *’.
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Fig.5 (a)Molecular structure and topological network of Mg-CMNDI, Ca-CMNDI and Sr-CMNDI. (b) Color change of Mg-CMN -

DI under UV irradiation over time (top) , and corresponding UV-Vis absorption spectra. (c¢) Fluorescence spectra of Sr-

CMNDI in DMF containing various concentrations of colchicine
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Fig.6  (a)Structural formula of compound 1. (b) The photographic images, UV-visible diffuse reflectance spectra and ESR spec-

tra of compound 1 before and after UV irradiation. (¢) Photoluminescence spectra of 1 introduced into various 0.1 mol/L,
aqueous cation solutions”"’. (d) Molecular configuration and topology of MOF-M (M = Zn, Cd, Co, Mn). (e)The multi-

ple information encryption model using persistent luminescence and photochromism of MOF-Zn. (f) Diagram of epitaxial

growth process and MOFs based heterojunctions'™ .
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(a)Scheme of DAE transformations inside DAE-UiO-66 pores under UV-light(hv,) and visible light (hv,). (b)Isotherms

of hydrogen adsorption (77 K) for DAE-Ui0-66 sample irradiated with visible light with a wavelength of 520 nm (green

plot) and UV-light with a wavelength of 450 nm(violet plot). (¢)Diagram of changing in H, capacity during sequential ir-

radiation with visible light with a wavelength of 520 nm(green columns) and UV-light with a wavelength of 450 nm (violet

columns)'™.
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(a) A schematic representation of the tunability of MOFs electronic properties as a function of stimuli-responsive capping

linker integration (blue and red spirals) , f-block elements (teal and/or orange spheres) , and guest molecules (purple

ovals). (b) A schematic representation of the MOFs-based field-effect transistor. The inset shows an optical image of drop-

cast crystals between the electrodes. (¢) Two-LED fail-safe circuit designed for visualization of electronic property con-

Fig.8
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