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1. Introduction – The effluent discharges from wastewater treatment plants constitute the main source of

emerging micropollutants, such as pharmaceuticals, into the environment. Nowadays, the reduction of

pollution and disposal of wastes during wastewater treatment is a matter of great interest. Although

adsorption is one of most applicable techniques for the removal of pharmaceuticals from wastewater [1],

one major drawback is that what is achieved is the pollution load transfer from the aqueous to the solid

phase. Contrarily, advanced oxidation processes are destructive techniques that allow the degradation or

even the mineralization of the pollutants. In this work, a combination of electrochemical and Fenton

process, namely electro-Fenton (EF) process [2] was applied to simultaneously allow the degradation of

fluoxetine (FXT) and the regeneration of the spent adsorbent. For this purpose, a low cost and natural

material, sepiolite, was used for the adsorption of FXT from water, being the spent adsorbent regenerated

through FXT oxidation using electro-Fenton process.

2. Experimental – Batch adsorption experiments were performed by contacting sepiolite with aqueous

solutions of FXT with different initial concentrations, using an adsorbent dose of 28 g/L. Samples were

analysed by UHPLC for the determination of FXT concentration. The degradation of FXT, and the

consequent regeneration of the spent adsorbent by EF process, was carried out using saturated sepiolite

(uptake 11.9 mg/g). EF experiments were carried out in a glass-cylindrical reactor magnetically stirred.

Boron doped diamond and carbon felt were selected as anode and cathode, respectively. 4 g of saturated

sepiolite were mixed with 200 mL of a Na2SO4 0.1 M solution at pH 3 and 25 °C. Air was pumped at 1

L/min in order to generate H2O2 and a constant voltage of 5 V was applied. Iron sulphate was added to the

system at a Fe2+/sepiolite ratio of 10 mg/g. After 6 h of reaction, the concentration of FXT in the solution

was measured. The remaining FXT into the clay was measured after its extraction with a solution of

water/acetonitrile (20/80). After regeneration, the adsorption capacity of sepiolite was evaluated.

3. Results and Discussion – The results of adsorption assays revealed that sepiolite had a good affinity

for FXT, reaching the maximum uptake of 11.9 mg/g. Langmuir model exhibited the best adjustment to

equilibrium experimental data. After 6 h of EF treatment, the remaining concentration of FXT into the

clay was 4.8 mg/g, which means that EF process allowed 60% of FXT degradation. The concentration of

FXT in aqueous medium at the end of the reaction was below the instrument detection limit (< 0.5 mg/L).

After regeneration, the adsorption capacity of sepiolite remained practically unchanged (12.2 mg/g) in

comparison with the raw material. The role of different parameters affecting the regeneration process

such as different solid:liquid ratios and applied voltage are currently under study.

4. Conclusions – The preliminary results presented in this work demonstrate that the regeneration of the

spent sepiolite can be successfully achieved by EF technology. This adsorption-regeneration strategy can

be applied to efficiently remove FXT from water, avoiding the adsorbent disposal and consequent

environmental threat.
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