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The Fenton reaction is studied and applied for a long-time by global researchers worldwide. However, the in-
vestigation of Fenton reaction in porousmedia to remove pollutants is the least attempted due to the associated
complexity. This study attempted applying the Fenton reaction in detoxifying the contaminated-groundwater.
The hypothesis behind this study is utilizing the advanced oxidation viz a viz the greatest benefit of the Fen-
ton reaction for the complete and quicker degradation of groundwater organic pollutants. The coarse, meso
and nano-sized iron particles were arranged in a column such a way that the generated radicals break the
bonds of the complex-structured organic molecules to undergo the degradation. The representative pollutant
chosen was phenol due to its wide-application in industries and domestic cleansing agents. Columns with
different configurations varying in ZVI distribution and location of H2O2 were investigated for factors influ-
encing sustainable phenol removal. Distribution of mZVI contributed 61-84% more interaction between Fe2+
ions and H2O2, promoted good radical generation and continuous corrosion, invigorated effective Fe2+-Fe3+
cycling, retained active iron surface area and circumvented precipitation and secondary sludge production
which extended the active corrosion stage by 5 to 8 times and resulted in 3 to 7 times increment in mg phenol
removed/mg mZVI along with 80% to 99.8% utilization of mZVI.
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