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Abstract

The study explores the synthesis and versatile properties of amphiprotic magnetic particles
(AMPs) achieved through sequential coatings. Modulating the hydrophobic content in the
synthesis process allows for the formation of hydrophilic, amphiprotic, and hydrophobic
magnetic particles, with stable AMP synthesis achieved at a ratfio of hydrophilic to
hydrophobic portions of approximately 71% to 29%. These AMPs exhibited outstanding
dispersion in both oil and water within an oil/water mixture. Polyethyleneimine (PEIl) in the AMP
primarily enhances the removal of hydrophilic microparticles (MPs) and facilitates dispersion in
water. On the other hand, octadecylamine (ODA) is specifically designed for the effective
elimination of hydrophobic MPs and their dispersion in oil. AMPs demonstrated effective
removal capabilities for both hydrophilic and hydrophobic MPs in water, as well as
hydrophobic MPs in 100% oil. Our approach is also suited for eliminating hydrophobic MPs
dispersed in small quantities of oil floating on large bodies of water in real-world situations.

References

[1]  J.H.Choi, Y. J. Jung, H. J. Kim, Y. J. Seo, W. S. Choi, " A Janus branch filter for washing
machines: Simultaneous removal of microplastics and surfactants”, Chemosphere 331
(2023) 138741.

[2] B.K.Kaang, N. Han, H.-J. Lee, W. S. Choi, “Polyelectrolyte brush-grafted
polydopamine-based catalysts with enhanced catalytic activity and stability”, ACS
Appl. Mater. Interfaces 10 (2018) 1113-1114.

Graphene2024 Madrid (Spain)



