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1.Introduction
Volatile fatty acids (VFAs) are widely used in chemical, pharmaceutical and food industry [1] due to their large application for producing paint, plastics, synthetic fibers, emulsions, coating formulations, pesticides, flavours, supplements and antibiotics [2]. About 90% of VFAs production is derived from petrochemical routes with negative effects on environment [2][3]. The recovery of chemical products from waste streams represents nowadays a promising strategy in the context of circular economy [4][5]. This work is focused on the recovery of VFAs from an aqueous solution by using functionalized magnetite nanoparticles as adsorbent agents with the aim of reusing them for other absorption/desorption cycles as schematized in figure 1.

2. Methods
Magnetite nanoparticles (MNPs) were synthetized by the co-precipitation method from hydrated FeCl2 and FeCl3. Then, they were functionalized with adipic acid, oleic acid or APTES molecules (F-MNPs) and absorption tests were performed in order to extract the VFAs from a water solution. Gas chromatography analyses were conducted to estimate the percentage of absorption from the starting water solution.
3. Results and discussion
Magnetite nanoparticles with 8 nm of diameter were synthetized in order to have a high surface area to volume ratio. The functionalization with different molecules was performed to study the different effect on absorption capacity. Indeed, the absorption of VFAs on the nanoparticles was dependent on the interaction with the molecules used for the functionalization. In the case of functionalization with oleic acid and adipic acid the absorption was the results of hydrophobic interactions between the -CH2 groups of the two chains. In the other case, in a pH environment of 7 the protonated amine groups of APTES molecules attracted electrochemically the unprotonated carboxylic groups of VFAs. Absorption tests were performed using different concentrations of nanoparticles and the best results showed around 30% of absorption using APTES and adipic acid functionalization and 21% using oleic acids. 
[image: ]
Figure 1.  Schematic representation of the use of MNPs for VFAs recovery.

4. Conclusions
In this work we synthetized different functionalized magnetite nanoparticles for the recovery of VFAs from a water solution. The functionalization with different molecules was performed to allow different interactions between VFAs and MNPs and to find the best functionalization for having the maximum absorption percentage. The maximum absorption percentage was near 30% of the starting VFAs solution by using APTES and adipic acid-functionalized MNPs. Next steps of the project will be related to the desorption of VFAs and the use of recovered nanoparticles for other extraction cycles.
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