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INTRODUCTION LUMINESCENT MOFS HIERARCHICALLY POROUS SINGLE-ATOM CATALYSIS
The Zhang group focuses on the development MATERIALS FOR CATALYSIS Single-atom catalyst, also called atomically dispersed catalyst, possesses

Luminescent MOFs are usually constructed using luminescent organic very high catalytic activity compared to nanomaterials and bulk

and application of multi-functional materials. ligands and redox innocent metals, such as Zn**. Cd**, APP* and Zr**. Most of the reported MOFs possess micropores. It is very expensive and | o | |
There are three ongoing projectS' 1) The Tetraphenylethene (TPE) based ligands are the ideal candidates for the time consuming to enlarge the pores of MOFs as it requires the materials. This is because the surface energy increases when the size of
: | £ lumi ' | construction of luminescent MOFs as these ligands are highly emissive at synthesis of larger organic ligands. In the effort to prepare mesoporous the material decreases, Figure 7 left. It is believed that single-atom
de5|gn and deve Opment of luminescent Metal—- solid state. They possess a very unique property called aggregation materials with low cost, we have developed a facile method to produce
. : ) . : . Z _ ! : P . P catalyst possesses the advantages of enzyme, homogeneous and
Organic Frameworks (MOFs) for sensing; 2) induced emission, where the solution of the compound is not emissive, MOF materials based on a microporous material. The synthesis of the | |
- but the solids are highly emissive. As shown in Figure 1 ' MOF lled UiO-66 dulated h h | common heterogeneous catalysts, Figure 7 right.
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Metal Batteries Under High Voltage” Fu, Xuewei, Hurlock, Matthew J., - 5){) fas e Resction time (min)

. -\ . * . * Non-Emissive b kel Figure 4. Photographs showing the aggregation of the nanocrystals to form the hierarchically porous Though single-atom catalyst is superior compared to other catalysts, but the preparation is very
Ding, Chenfeng, Li, Xiaoyu, Zhang, Qiang,* Zhong, Wei-Hong™, Small, Fmissive material (left). The acetylation reaction of furfural (top right), and the comparison of the catalytic activity tedious, and the scale is very low. In order to synthesis single-atom catalyst easier and in a large scale,
20211 2106225. of the HP-UiO-66 material with the microporous material (bottom right). we have developed a co-precipitation method, where two metal salts, Zn(NO,), and ZrO(NO,),, were

3. “Selective hydroxylation of aryl iodides to produce phenols under mild Figure 1. a) Photographs showing the ACQ behavior of fluorescein and AIE properties of HPS, in the used to precipitate under basic conditions. As shown in Figure 8, if the catalyst precursor is added, the
. i ) i i mixture of water-miscible organic solvent and water. (b) Schematics showing the general mechanism of The HP-UiO-66 also show very high activity in the oxidative desulfurization of fuel. Most of the reported resulted material will contain the atomically dispersed metal species
conditions using 4 supported copper CatalySt Leiduan Hao, Anika ACQ and AlE. catalysts require higher temperature (60 °C) for the desulfurization to work, however, our catalyst could .
Auni, Guodong Ding, * Xiaoyu Li, Haiping Xu,Tao Li *and Qiang Zhang We have used an extended TPE based ligand to react with zirconium cluster to produce a new porous oxidize dibenzothiophene at 30 °C, Figure 5. We have found that our material works better for the
*’ RSC AdV., 202 1’11’ 25348-25353 structure, named WSU-5. Interestingly, liner linkers could be inserted into WSU-5 to yield WSU-6 and 7. oxidative desulfurization owing to the generation of hydroxyl radicals other than superoxide radicals.
4. “Evolution of 14-Connected Zr6 Secgndary Building Units th rough The insertion of linkers not only changed the structure but also altered the emission of the material. : -
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a Truncated Linker” Matthew J. HurIOCk; Mompak F. Lare; and Qlang In another work, we have developed a solvent-free synthesis method to prepare aluminum-based K.PdCl 1
Zhang*, Inorg. Chem. 2021, 60, 4, 2503-2513. MOFs with phase separations. The combination of benzene tricarboxylate (BTC) and aluminum usually h 2 _— : _
7. “7r-based MOEs for oxidative desulfurization: What matters?” Leiduan result in three phases, MIL-96 , MIL-100 and MIL-110. The pure phase synthesis requires very specific 100 mL DI water,70 °C Pd/(Zn0/Zr0,) SACs

conditions, such as a narrow pH range and high temperature. What’s more, the synthesis often require
the use of HF. To develop facile synthesis method for the preparation of Al-BTC MOFs, we have tried
several solvent-free reaction conditions, as shown in Figure 6.

Figure 8. The preparation of the single-atom catalyst using co-precipitation method and heating in a
furnace (left). The structure of the prepared single-atom catalyst as a solid solution (right).
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under phosphine-free conditions” Guodong Ding, Leiduan Hao, Haiping new structure, named WSU-30. Interestingly, when bipyridine was added, a new porous, mixed-linker it ’
Xu, Liguang Wang, Jian Chen, Tao Li*, Xinman Tu* & Qia ng Zhang*’ MOF was obtained. WSU-31. The change of the structure influenced the luminescence of the material as
Comm. Chem.. 2020. 3. Article number: 43 well. The two materials show different responses when immerged into common solvents.
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Yuwel Kan; Thibaut Lecnvam; JOSEph L. Lapka; Kenneth L. Nash and Figure 3. (a) lllustration of the structure of WSU-30. (b) lllustration of the structure of WSU-31. (c) . _ _ . N ; - e e
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(purple, A, =510 nm), and WSU-31 (orange, A_,, = 520 nm). (d)Comparison of fluorescent emission (top). The gas adsorption shows the synthesized MIL-96 possesses mesopores (bottom a), and the TGA

intestines in various solvents relative to the emission in water for (a) WSU-30 and (b) WSU-31. shows that there are defects in the structure as well (bottom b). Table 1. The yield of Suzuki reactions catalyzed by the single-atom Pd catalyst.



