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 ABSTRACT 
UiO-66 is well known as zirconium-metal-organic-framework (Zr-MOF), which is a highly versatile 

material that can be adapted for various applications, including drug delivery, biomedicine, water treatment, 

sensing, and photocatalysis. Due to its high porosity, a large surface area provides more attachment sites for 

dyes, metal ions, etc. However, in photocatalytic applications, major limitations arise from its inability to respond 

to visible light and its unstable chemical properties. These limitations make UiO-66 more favorable for 

degradation than photo transformation. Our work focuses on pristine UiO-66 for organic synthesis in the 

photocatalytic reduction of nitrobenzene. We employ various modifications, such as ligand functionalization, 

acid treatment, and mixed-metal/linker strategies, to synthesize defect-enriched MOFs that enhance 

photoactivity. Additionally, the solvent effect can improve the selectivity of aniline products, reaching up to 95% 

in methanol as a solvent. These modifications may enhance both the photocatalytic activity and the selectivity 

of aniline in nitrobenzene reduction. 
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