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1. Introduction – Volatile organic compounds are defined as organic compounds with a vapour pressure
greater than 0.01 kPa at 293.15 K [1]. In practice, they constitute a numerous group of compounds that
present great variety in their structures. These compounds are considered environmental contaminants,
and although they are mostly derived from human activity, they also occur in nature. Some of these
compounds contain fluorine, chlorine and bromine atoms in their structure, some of which are classified
as extremely dangerous to human health, such as vinyl chloride or 1,2-dichloroethane, or dangerous to the
environment as trichlorethylene or trichlorotoluene. The hybrid magnetic nanoparticles functionalized
with perylene-dopamine have been shown to have great capacity to interact with non-halogenated volatile
organic compounds, both aliphatic and aromatic [2]. Based on this, the use of these nanoparticles is
proposed for the uptake of the halogenated fraction of VOCs. The study of this interaction will be carried
out from a theoretical point of view, using DFT-D3 calculations, and from a practical point of view,
through the use of Thermal Desorption.

2. Experimental – The experimental process used is the same as that described in the reference
bibliography [2].

3. Results and Discussion – The initial DFT-D3 calculations promise a good interaction between the
selected pollutants and the perylene-dopamine organic residues fixed on the surface of the nanoparticle,
thanks to the interaction between the aromatic system of the hybrid material and the chlorine atoms of the
analytes. The experimental results show good percentages of retention, comparable to those obtained for
the other VOCs tested.

4. Conclusions  – The interaction capacity of the functionalized magnetic hybrid material with dopamine-
perylene with halogenated VOCs has been demonstrated, achieving high percentages of retention. The
material has proven to be stable and reusable for more than 200 times.
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