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Methyl red removal from water by iron based metal-organic frameworks loaded onto iron 

oxide nanoparticle adsorbent 

S. Dadfarniaa,, A. M. Haji Shabani a, S. E. Moradi a, S. Emami b

a Department of Chemistry, Faculty of Science, Yazd University, Yazd¸ 89195-741, Iran

b Department of Medicinal Chemistry and Pharmaceutical Sciences Research Center,                                                                                                  

Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari, Iran

ABSTRACT:

The objective followed by this research is the synthesis of iron based metal organic 

framework loaded on iron oxide nanoparticles (Fe3O4@MIL-100(Fe)) and the study of its 

capability for the removal of  methyl red. Effective parameters in the selection of a new 

adsorbent i.e. adsorption capacity, thermodynamics, and kinetics were investigated. All the 

studies were carried out in batch experiments. Removal of methyl red from aqueous solutions 

varied with the amount of adsorbent, methyl red contact time, initial concentration of dye, 

adsorbent dosage, and solution pH. The capability of the synthesized adsorbent in the removal of 

methyl red was compared with the metal organic framework (MIL-100(Fe)) and iron oxide 

nanoparticles. The results show that Fe3O4@MIL-100(Fe) nanocomposite exhibits an enhanced 

adsorption capacity.
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