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Abstract

Of all the possible contaminants in our ecosystems, plastics are of special interest due to their persistence. Plastics vary in size and chemical composition. In terms of size, they are classified into macroplastics, which are greater than 5 mm, and microplastics (MP), which are below 5 mm. Moreover, their chemical composition grants them high stability and hydrophobicity, making them excellent vectors for emerging contaminants due to their strong adsorption affinity.

In this regard, the research plan will direct its efforts towards the development of methodologies aimed at the elimination or degradation of microplastics (MP). The project will primarily focus on two distinct themes, which will be studied both individually and in conjunction. The first theme will center around the degradation and adsorption analysis of emerging polluting compounds on microplastics, while the second theme will revolve around the employment of magnetic nanoparticles (MNPs) for the removal of MP.

To facilitate degradation, advanced oxidation processes (AOPs) will be employed as a promising alternative for treating and degrading this type of pollutant. In this phase of the project, various methodologies for radical production will be investigated, while the degradation processes that microplastics undergo over time will be analyzed. Simultaneously, an adsorption study will be conducted on both undegraded and degraded microplastics, focusing on different contaminants such as antibiotics (e.g., ofloxacin)

The second topic we will address involves exploring the potential for removing these compounds from the environment. Previous studies have indicated that MNPs with various coatings have the ability to capture and effectively remove microplastics from the environment. This approach aims not only to eliminate MP, but also to address the removal of contaminants that may be adsorbed onto them.

To achieve the proposed objective in this methodology, MNPs will be synthesized using various methods such as electrochemical, solvothermal, or coprecipitation. Subsequently, the surface of the MNPs will be modified using hydrophobic derivatives of silanes, sulfonic acids, or catechols. Additionally, model particles, such as microspheres, will initially be employed to represent MP. These model particles can be produced in the laboratory using simple methodologies or obtained from water samples containing MP.
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