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Abstract : The scien fic community con nues to face challenges in developing a resilient photocatalyst that can

effec vely respond to visible light, aiding in the mi ga on of environmental pollutants and facilita ng the
evolu on of hydrogen through water-spli ng reac ons. At present, extensive research has been conducted
on the photocataly c ac vity of certain metal-organic frameworks (MO Fs) due to their promising structure
and excep onal ability to harvest visible light. This research aims to surpass the constraints of tradi onal
metal oxide semiconductor photocatalysts. Here, we have synthesized various Fe-MO Fs based
heterostructures (MIL-53/ Ag2CO3, MIL-53/ defect induced CeO2, MIL-53/Ag/ g-C3N4, and MIL-53/ B, S co-
doped g-C3N4) to achieve significant photocataly c applica on in pollutant degrada on and hydrogen
evolu on from water spli ng. All the heterostructures developed were examined for the removal of toxic
aqua c pollutants, H2 evolu on, and reduc on of heavy metals in water bodies. The iden fica on of the
ac ve species involved in the degrada on, reduc on, and H2 evolu on was achieved through radical trapping
experiments and ESR analysis. The elucida on of the photocataly c mechanism was achieved through the
u liza on of band gap analysis and flat band poten al analysis. The stability and recyclability of the
photocatalyst heterostructure that was synthesized were evaluated in line with the prac cal applica ons.
These inves ga ons indicate that the aforemen oned heterostructure synthesized has the poten al to be
u lized as a promising candidate in the domains of genera ng sustainable energy sources and elimina ng
persistent organic pollutants.
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