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Organic pollutants, such as phenol and its derivatives, are commonly present in 

wastewaters from several industries. These compounds are difficult to remove by 
conventional biological processes, mainly when present at high concentrations (1-10 g L-1)1. 
Catalytic wet peroxide oxidation (CWPO) is regarded as a potential solution for the treatment 
of aqueous effluents containing this type of recalcitrant, toxic and non-biodegradable 
compounds. Recently, carbon-based catalysts have been found to be promising for this 
process, showing high activity and stability, and being capable to ensure an efficient H2O2 
consumption2. In this work, three samples of carbon nanotubes, neat (hydrophobic surface), 
fully N-doped (hydrophilic surface) and partially N-doped, have been synthesized by 
chemical vapor deposition3 and tested in the CWPO of highly concentrated 4-nitrophenol 
solutions (4-NP 5 g L-1) at relatively mild operating conditions (atmospheric pressure, 
T = 50 ºC, pH = 3), using a catalyst load of 2.5 g L-1 and a H2O2 concentration of 17.8 g L-1. 
Due to their electron-donating properties, the basic N-containing groups contribute to the 
H2O2 decomposition. Beyond, the results also demonstrate that the catalysts 
hydrophobicity/hydrophilicity is a determinant property in CWPO (Figure 1). The controlled 
direct formation of reactive radicals (HO● and HOO●) at the more hydrophobic surfaces 
competes with the accumulation of non-reactive species (O2 and H2O), increasing 
significantly the activity of the catalysts for the pollutant removal. 
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Figure 1. Evolution of the concentration of 4-NP and H2O2 during the CWPO experiments. 

 
Acknowledgments 
This work was co-financed by QREN, ON2, FCT and FEDER (Projects UID/EQU/50020/2013 and NORTE-07-
0124-FEDER-000015). R.S. Ribeiro, S. Morales-Torres and A.M.T. Silva acknowledge financial support from 
the FCT Ph.D. grant SFRH/BD/94177/2013, Postdoc grant SFRH/BPD/74239/2010 and FCT Investigator 2013 
Programme (IF/01501/2013), respectively. 
 
References 
(1) Azabou, S.; Najjar, W.; Bouaziz, M.; Ghorbel, A.; Sayadi, S. J. Hazard. Mater. 2010, 183, 62. 
(2) Ribeiro, R.S.; Silva, A.M.T.; Figueiredo, J.L.; Faria, J.L.; Gomes, H.T. Carbon 2013, 62, 97. 
(3) Purceno, A.D.; Machado, B.F.; Teixeira, A.P.; Medeiros, T.V.; Benyounes, A.; Beausoleil, J.; Menezes, 

H.C.; Cardeal, Z.L.; Lago, R.M.; Serp, P. Nanoscale 2015, 7, 294. 

    ORAL 

54


	CAPA.pdf
	Páginas de libro_XXI Encontro3.pdf



