LOW TOXICITY DEEP EUTECTIC SOLVENT-BASED FERROFLUID FOR THE DETERMINATION OF UV FILTERS IN
ENVIRONMENTAL WATERS BY STIR BAR DISPERSIVE LIQUID MICROEXTRACTION
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INTRODUCTION

In this work, a new ferrofluid has been developed as solvent for liquid-phase microextraction techniques. The ferrofluid was
composed by a menthol:thymol low toxicity deep eutectic solvent (LT-DES) and cobalt ferrite magnetic nanoparticles (MNPs)
coated with oleic acid (CoFe204@0A).

This ferrofluid was employed for the determination of UV filters in environmental waters using stir bar dispersive liquid
microextraction (SBDLME) as microextraction approach and liquid chromatography tandem mass spectrometry (LC-MS/MS)
as measurement technique.
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CONCLUSIONS

= A new low toxicity deep eutectic solvent (LT-DES)-based ferrofluid has been successfully prepared as an efficient extraction phase for microextraction purposes.
= Ferrofluid components are less toxic and harmful to the environment than other magnetic extraction fluids (i.e., MILs).
= Moreover, the synthesis is simpler and safer compared with other magnetic fluids (i.e., MILs), since only a water bath and an ultrasounds are needed.

= This ferrofluid was employed for the determination of UV filters in environmental waters and the proposed method showed similar results than previous methodologies, proving
the potential of this ferrofluid as a cheaper and greener alternative to be employed in future analytical approaches.
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ARTICLEINFO ABSTRACT

Eeywords: In this woerk, a low toxicity deep eutectic solvent-based ferrofluid is presented for the first time as magnetic fluid
Deep eutectic solvent to be used as an efficient solvent in liquid-based microextraction techniques. This ferrofluid is made of a hy-
F_cn?ﬂmd drophobic deep eutectic solvent, composed by menthol and thymeol in a 1:5 molar ratio as carrier solvent, and
:qmdt:hmmacugraph_\-tand:m mass spec oleic acid-coated cobalt ferrite (CoFeaOs@oleic acid) magnetic nanoparticles. This material was characterized

omatry
Stir bas d ive liquid micro. via magnetism measurement, scanning electron microscopy, infrared spectroscopy and density measurement.
d x
UV lters i The determination of UV filters in environmental water samples was selected as model analytical application to

test the extraction performance of this new ferrofluid by employing stir bar dispersive liquid microextraction,
prior to liquid chromatography-tandem mass spectrometry analysis. The response surface methodology was used
as a multivariate optimization method for extraction step. Under the optimized conditions, good analytical
features were obtained, such as low limits of detection between 7 and 83 ng L', good repeatability (relative
standard deviations, RSD (%) below 15%4), enrichment factors between 46 and 101 and relative recoveries be-
tween 80 and 117%, proving the good extraction capability of this ferrofluid. Finally, the method was suc-
cessfully applied to three environmental waters (beach and river waters), finding trace amounts of the target UV
filters. The presented low toxicity deep eutectic solvent-based ferrofluid results to be 2 good alternative to
conventional solvents used in liquid-phase microextraction techniques.
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