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HIGHLIGHTS

e Surface modification of Fes04 nanoparticles with siliceous shells enriched in quaternary
chitosan

e Magnetic nanoparticles containing cationic surface charge in a wide pH range

e Magnetic sorbents effectively remove diclofenac from water

e Easy separation of sorbents from water under a magnetic gradient

Abstract

The occurrence of pharmaceuticals in the environment and the water cycle, even at trace levels,
has been a matter of great discussion in the literature in the recent years. Despite the clinical
relevance of diclofenac (DCF), several studies indicate that it is one of the most frequently
detected anti-inflammatory drugs in surface waters, with potential harmful impact on environment
and human health. Herein, novel magnetic hybrid nanosorbents composed of magnetite cores
encapsulated within a siliceous network highly enriched in a quaternary chitosan (HTCC) were
successfully prepared and tested in magnetically assisted removal of sodium diclofenac from
aqueous solutions. The DCF adsorption by the produced core—shell nanoparticles was assessed
based on several experimental parameters. It was found that under optimal conditions, the
modelling of the equilibrium data was best fit with Langmuir and Toth models where the
maximum adsorption capacity of DCF was 240.4 mg/g. These results indicate that these hybrid
biosorbents are among the most effective magnetic systems for the removal of this pharmaceutical
from water. Through the strategy proposed in this work, novel hybrid magnetic nanoparticles

containing a cationic surface charge in a broad pH range, from acidic to neutral pH values, is
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