Efficient Electro-Fenton Degradation of Pharmaceutically Active Compounds
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Development of a novel electrochemical flow-through
device for the purification of contaminated aqueous
media from organic  micropollutants  (e.g.
pharmaceutically active compounds - PhACs) through
Fenton reactions.
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Development of specific conductive electrodes with
embedded catalytic ferric ions and/or iron nanoparticles
(nFe) for the efficient production of the highly active
hydroxyl radicals ("OH).
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Hydrogen peroxide electrogeneration

Hydrogen peroxide electrogeneration
by different electrode materials

as a function of solution pH
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Fig. a) H,0, concentration and b) current efficiency as a function of
electrolysis time, at optimum cathodic potentials, for the four
different carbon materials: CF-1371 and CF-1410 at 1.3V/Ag/AgCl,
CFm-1005 at 1.0V/Ag/AGCI, CCB-470 at 0.5V/Ag/AgCI. Solutions of
0.05M Na,SO,, pH 3, recirculation liquid flow 300 mL/min,
temperature 25 °C, anodic and cathodic electrodes of the same
material.

Conclusions

Fig. Effect of solution pH on a) H,0, electrogeneration and b)
current efficiency as a function of electrolysis time. Electrolysis of
0.05M Na,SO, solutions at a constant potential 1.3 V/Ag/AgCI,
using CF-1410 electrodes. Recirculation liquid flow 300 mL/min,
temperature 25 °C.
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Removal/Degradation of PhACs

as a function of ionic strength by the EF “filter”
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A significant electrogeneration of H,0O, can take place at low controlled electrode potential, regardless of the pH and/or the ionic strength of the feed water.

The effective embedding/dispersion of catalytic iron on the cathodic electrode results in Fenton reactions that generate strong oxidizing species which are capable of degrading
typical PhACs (diclofenac, carbamazepine, ibuprofen, sulfamethoxazole) frequently detected in source waters.

Fe/C content of the cathodic electrode and the iron source used play a significant role on the efficiency of the “filter” to degrade the selected PhACs.

Ongoing research on optimization of a continuously operated electro-Fenton *filter” by investigating system design and parameter modifications.
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