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• Industrial effluents from textile and dye industries release toxic 

dyes, causing severe environmental pollution.

• Conventional treatment methods often fail to remove these dyes 

completely due to their chemical stability and complex structures.

• Metal–Organic Frameworks (MOFs) are porous crystalline 

materials with high surface area and tunable pore structures, 

making them promising adsorbents.

• Functionalization of MOFs enhances selectivity toward cationic or 

anionic dyes.

• Adsorption occurs through multiple mechanisms: electrostatic 

interactions, π–π stacking, hydrogen bonding, and pore 

confinement.

• This study explores the mechanistic aspects of dye adsorption by 

functionalized MOFs to understand structure–property 

relationships.

• Insights gained will aid in designing efficient, selective, and 

sustainable MOF-based materials for wastewater purification.

Functionalized MOFs exhibit selective adsorption of 

cationic and anionic dyes through tailored surface 

charges and functional groups. Electrostatic 

interactions, hydrogen bonding, and π–π stacking 

govern the adsorption mechanism, making these 

MOFs efficient and tunable materials for water 

purification and dye removal applications.
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