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1. Introduction – Around the world, emerging contaminants have been detected in aquatic environments 

[1]. Among them, pharmaceutical residues top the list [2]. These are mainly present in wastewater effluents 

at concentrations between micrograms to milligrams [3]. And their 

presence in aquatic environments adversely affects microorganisms [4]. 

Therefore, studies to remove these types of emerging contaminants from 

aqueous solutions have been done. However, further studies are required to 

remove emerging pollutants from real wastewater. Our work was addressed 

in this sense. We evaluate the capacity of a laboratory-prepared 

nanomagnetic catalyst (Fe3O4/MWCNTs) in catalytic wet peroxide 

oxidation (CWPO) for the treatment of wastewater treatment plant 

(WWTP) effluent, industrial wastewater (BW) and hospital wastewater 

(HW). All of these matrices were spiked with an aqueous mixture of 

naproxen (NAP) and diclofenac (DCF). For the evaluation, CWPO 

experiments were carried out modifying the initial pH and drug 

concentrations. Furthermore, the degradation kinetic of drug mixture and CWPO efficiency were evaluated. 

 

2. Results and Discussion - From the results, we observed that the initial pH and concentration influence 

the removal rate of NAP and DCF. For instance, when pH was 5, the pollutants were highly removed from 

wastewaters. The high removal could be attributed to the high catalytic activity at acidic pH during CWPO 

of NAP and DCF in the different wastewaters. The influence of increasing drug concentration was reflected 

in a decrease of the pollutant removal (i.e., low TOC removal). In other words, the lab-prepared magnetic 

catalyst exhibits good capacity for removing emerging contaminants at acid conditions. From CWPO tests 

of wastewaters, it was observed that diclofenac was preferable removed than naproxen, indicating that two 

rings are more reactive than one. Regarding recyclability tests, the magnetite-based catalyst demonstrated 

high stability and activity along three consecutive CWPO cycles of 8 h each. The degradation kinetic of 

NAP and DCF was well described by pseudo-second order model. Finally, pollutants such as aromaticity 

and toxicity of the wastewaters were highly reduced in the effluents after CWPO treatment.   

 

3. Conclusions - This work demonstrated that CWPO with the magnetic catalyst is an efficient method to 

remove DCF-NAP mixtures from real aqueous matrices, and the catalyst has high catalytic activity through 

the recycling CWPO tests.  

 

4. References 

[1] P.R. Rout, T.C. Zhang, P. Bhunia, R.Y. Surampalli, Sci. Total Environ, 753 (2021) p. 141990.  

[2] Y. Dong, Z. Fang, Y. Xu, Q. Wang, X. Zou, Emerg. Contam. 5 (2019), p. 1.  

[3] E.A. Serna-Galvis, A.M. Botero-Coy, D. Martínez-Pachón, A. Moncayo-Lasso, M. Ibáñez, F. 

Hernández, R.A., Water Res. 154 (2019) 349–360. 

[4] E.O. Reis, L.V.S. Santos, L.C., Environ. Pollut. 288 (2021).  

 

 

 

Image 1. TEM micrographs of a 

fresh catalyst 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


