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"Correlation between the band gaps of the transition metal oxides and their photo-catalytic activity and bactericidal efficiency in abating the waste water pollutants"
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Rampant industrialization and unmindful discharge of untreated domestic sewage in the water bodies resulted into polluting 80% of the surface water in India. Although there are many well tested physicochemical and microbial water treatment methods available, none of them is foolproof in tackling total pollution. Photo-catalytic processes have shown promise in this direction. In our laboratories semiconducting metal oxides, not only under irradiation of UV light, but also in the visible region, found to show photo-catalytic activity and bactericidal efficiency in managing most of the water pollutants.
The present paper deals with the synthesis, characterization of the semi-conducting TiO2, ZnO, SnO2, CuO, NiO, Fe2O3 powders and thin films and their involvement in controlling the dissolved oxygen (DO), Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD) and bacterial levels in the waste water. The photo-degradation of the model methylene Blue (MB) dye was studied spectrophotometrically and more elaborately with the chemical analysis of the degradation products such as Cl-, NO3-, SO4--, HCO3 in the presence of metal oxide powders and films.

It was observed that the white wide band gap TiO2 and ZnO  (~3.2 eV) prepared by the routine  thermal decomposition of the oxalates and hydroxides of Ti/Zn turned yellowish when the precursors were modified by the hydrazine equilibration and decomposition. Narrowing of the band gap occurred: ZnO=2.26eV and TiO2=3.0 suggesting them likely visible light sensitive photo-catalysts.  The yellow ZnO showed superior activity among all the metal oxides studied in controlling the DO, COD, BOD, bactericidal levels. The yellow ZnO also showed superior photo-degradation of MB under ordinary sunlight irradiation. Band gap modification seems to play an important role in tackling pollutants in water.
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