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Description
Metal-Organic Frameworks (MOFs) are porous materials that 

consist of metal ions or clusters linked by organic ligands. They have 
gained significant interest in recent years for their potential use in 
catalysis and adsorption of various pollutants. Catalytic removal of 
aqueous pollutants involves the use of a catalyst to facilitate the 
degradation or conversion of pollutants into less harmful or non-toxic 
substances. Metal-organic frameworks (MOFs) have shown promising 
results as catalysts for the removal of aqueous pollutants due to their 
high surface area, tunable pore size, and the ability to incorporate 
various catalytic active sites.

MOFs can be used as heterogeneous catalysts in various processes, 
such as oxidation, reduction, and hydrolysis reactions. For instance, 
MOFs functionalized with metal complexes such as Cu, Fe, and Co 
have been shown to catalyze the degradation of organic pollutants 
such as dyes and pesticides in aqueous solutions. Additionally, MOFs 
functionalized with noble metals such as Pt, Pd, and Au have been 
used as catalysts for the removal of heavy metals from aqueous 
solutions.

  The catalytic performance of MOFs can be enhanced through 
various strategies such as modifying the pore structure, changing the

metal composition, and introducing functional groups. These 
modifications can improve the selectivity, activity, and stability of the 
MOFs towards specific pollutants.

MOFs have shown great potential as catalysts for the removal of 
aqueous pollutants, and further research is needed to develop efficient 
and cost-effective MOF-based catalytic systems for water treatment 
applications.

Manufacture MOFs for the catalytic removal of aqueous 
pollutants, several techniques

Solvothermal synthesis: This is a widely used method for the 
synthesis of MOFs. In this technique, the metal ions and organic 
ligands are dissolved in a suitable solvent and heated under 
autogenous pressure to form the MOF crystals.

Microwave-assisted synthesis: This is a fast and efficient 
technique for the synthesis of MOFs. In this method, the metal ions 
and organic ligands are mixed in a solvent and heated in a microwave 
reactor to form the MOF crystals.

Mechanochemical synthesis: This is a green and sustainable 
method for the synthesis of MOFs. In this technique, the metal ions 
and organic ligands are mechanically ground together in the presence 
of a solvent to form the MOF crystals.

Electrochemical synthesis: This method involves the use of an 
electrochemical cell to synthesize the MOFs. In this technique, the 
metal ions are reduced at the cathode, while the organic ligands are 
oxidized at the anode to form the MOF crystals.

Spray drying: This technique involves the preparation of MOF 
nanoparticles through the atomization of a MOF solution into a hot air 
stream. The resulting nanoparticles can be used for catalytic 
applications.

Once the MOFs are synthesized, they can be modified by post-
synthetic methods to introduce specific functional groups that can 
enhance their catalytic activity towards aqueous pollutants. Some 
common post-synthetic techniques include ion exchange, grafting, and 
functionalization. These modifications can improve the catalytic 
efficiency of the MOFs towards various pollutants, including heavy 
metals, organic compounds, and dyes.
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