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Abstract

Photocatalytic nitrogen immobilization technology stands out for its environmentally friendly, en-
ergy efficient and environmentally benign features. In this study, Cd/Zr bimetallic organic frame-
works (MOFs) composites were successfully synthesized by hydrothermal method using 4,4'-
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azobenzene dicarboxylic acid as a ligand. The microstructures and chemical compositions of the
prepared bimetallic MOFs materials were comprehensively characterized using scanning electron
microscopy (SEM), X-ray diffraction spectroscopy analysis, photocurrent response testing, and elec-
trochemical impedance spectroscopy. The results show that Cd/Zr-MOF exhibits higher activity in
the photocatalytic nitrogen reduction reaction compared with pure Cd-MOF. The reason is that
Cd/Zr-MOF can effectively promote the separation of photogenerated electron-hole pairs and accel-
erate the transfer efficiency of photogenerated electrons at the interface. This finding provides an
important reference for the design of efficient MOFs photocatalysts, which can help to enhance the
photocatalytic performance in the nitrogen reduction process.
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Figure 1. XRD patterns of Cd-MOF and Cd/Zr-MOF
[# 1. Cd-MOF F1 Cd/Zr-MOF & XRD [EliZ

Figure 2. (a)~(c) SEM maps of Cd/Zr-MOF; (d) EDS spectra of Cd/Zr-MOF; (e)~(i) elemental distribution of EDX of
Cd/Zr-MOF
[ 2. (a)~(c) Cd/Zr-MOF #J SEM [&; (d) Cd/Zr-MOF B EDS Fi&; (e)~(i) Cd/Zr-MOF B EDX MR E
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Figure 3. (a) Yields of different components and their different conditions; (b) Cycling test for Cd/Zr-MOF
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Figure 4. UV-Vis absorption spectrum of N2H4 by Watt and Chrisp method
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Figure 5. (a) Photocurrent test; (b) EIS test
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