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The increasing accumulation of toxic organic/inorganic pollutants in water streams and groundwater natural reservoirs represents a pressing worldwide problem. Particularly relevant is the concern for pollutants recalcitrant to degradation. Among them, chlorinated hydrocarbons are typically treated in aqueous media with Fe0 (ZVI) but, corrosion and loss of reactivity limit ZVI use for the remediation of groundwater. The aim of the present study is to suppress the iron corrosion phenomena when ZVI is used for the removal of pollutants from ground water. The idea of combining ZVI with a semiconductor able to reduce Fe2+ to Fe0 using the electrons promoted in the semiconductor conduction band  by a radiation of suitable energy is explored. The comparison between valence and conduction band edge potentials of different semiconductors and Fe2+/Fe0 reduction potential has allowed to select ZnS. ZnS also has the advantage that the holes, generated in its valence band due to the promotion of electrons in the conduction band, can  lead to formation in water of strong oxidant OH radicals, capable of oxidizing the products of the reaction between ZVI and organic pollutants to CO2 and H2O. The experimental results show that, in presence of UV light, the Zn_ZVI composite, by combining the high reduction capacity of the ZVI with the photocatalytic properties of the ZnS semiconductor, is able to completely degrade target molecules maintaining its activity unchanged over time also after six reuse cycles.
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