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ABSTRACT

For the last couple of decades, the Fenton (-like) systems have been extensively studied for oxidation of organic
contaminants in water. Recently, zero-valent iron (ZVI) has received attention as a Fenton catalyst as well as a reducing
agent capable of producing reactive oxidants from oxygen. In this study, the ZVI-based Fenton reaction was assessed for
the oxidative degradation of phenol using ZVI1/O,, ZVI/H,0,, ZVI1/Oxalate/O, and hv/ZV1/Oxalate/O, systems. Reaction
parameters such as pH and reagent dose (e.g., ZVI, H,O,, and oxalate) were examined. In the presence of oxalate (ZVI/
Oxalate/O, and hv/ZV1/Oxalate/O, systems), the degradation of phenol was greatly enhanced at neutral pH values. It was
found that ZVI accelerates the Fenton reaction by reducing Fe(I1I) into Fe(II). The conversion of Fe(III) into Fe(I) by ZVI
was more stimulated at acidic pH than at near-neutral pH values.
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Fig. 1. Degradation of phenol (a) and concentration of dissolved iron ion (b) as a function of zero-valent iron dose in the ZV1/O, system
([Phenol]o=0.05 mM; [ZVI],=0.1gL™", 03gL™, 05gL™", 1.0gL™, 1.5gL™) (Fe*, solid line with filled symbols) and total

dissolved iron (Fe', dotted line with empty symbols).
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Fig. 2. Degradation of phenol (a) and concentration of dissolved iron ion (b) under different pH conditions in the ZVI/O, system
([Phenol],= 0.05 mM; [ZVI],=0.3 gL™") (Fe*", solid line with filled symbols) and total dissolved iron (Fe', dotted line with empty

symbols).
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Fig. 3. Degradation of phenol (a, c¢) and concentration of dissolved iron ion (b, d) at different doses of H,O, in the ZVI/H,0, system
(pH;=3.0 (a, b); pH;= 5.0 (c, d); [Phenol],=0.05 mM; [ZVI],= 0.3 g L™!; [H,0,]o=0.01 mM, 0.05 mM, 0.1 mM) (Fe*", solid line with
filled symbols) and total dissolved iron (Fe', dotted line with empty symbols).
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Fig. 4. Speciation of ferrous (a, b) and ferric (c, d) ion in oxalate solution ([Fe**]o=[Fe**],= 0.1, 1.5 mM; [Oxalate],= 5.0 mM).
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