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ABSTRACT

An industrial wastewater effluent from the beverage industry has been treated in a pilot plant
using a photo-Fenton process, which was intensified with persulfate. Under optimal
conditions in a photo-Fenton process, 53% mineralization was achieved after two hours. The
remaining Total Organic Carbon (TOC) was mainly composed of acetate and formate, whose
decarboxylation was limited via hydroxyl radical reactions. Thus, persulfate (PS) was added

to the system after 2 hours to obtain a more efficient decarboxylation by sulfate radicals (SR,
SO4'_). Different conditions were studied to activate PS (UV-C, thermal, Fe(Il) and H,0,).

The hydroxyl radical concentration in the solution was also measured, which supports the

results in the sulfate-radical-based process.

The combined treatment with UV-C irradiation and thermally activated persulfate enhanced
the mineralization efficiency. Under the best conditions, 76 % mineralization was achieved in
4 hours: photo-Fenton reaction (UV-C/Fe(II)/H,O,) was achieved in the first two hours and
UV-C/Fe(I1)/H,0,/PS/thermal in the second two hours (65°C) (pH = 2.9, [H,0,]= 4000 mg/L;
[Fe(II)]= 375 mg/L). Strong inhibition of the oxidation of Fe(Ill)-oxalic complexes in the last
stage of the treatment is not probable because its removal by precipitation does not improve
the mineralization rate. Thus, the low reactivity of acetic acid and the formation of oxalic acid
are responsible for the slow mineralization at the end of the process. The formation of

undesirable chlorinated oxidation products is also improbable.
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