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Abstract: Environmental pollution caused by anthropogenic activities is one of the biggest challenges globally.
One of the largest groups of compounds polluting the aquatic environment are antibiotics, dyes, and pigments, which
are mainly released from manufacturing waste from textile, wood, and pharmaceutical industries. Such chemicals
not only affect animals living in aquatic systems, but also cause a range of health problems in humans, increasing the risk
of cancer and disrupting the endocrine and immune systems. In this work, we focus on wastewater treatment solutions
based on magnetic nanomaterials that can effectively purify water through adsorption and can also act as a photocatalyst
that can degrade pollutants. The proposed nanomaterials and their composites offer non-toxicity, high surface area
and magnetic properties that can be easily removed from solution after wastewater treatment with magnets. The proposed
nanomaterials, in particular superparamagnetic iron oxide nanoparticles (SPIONs) and their composites with spent
biomass and pyrolyzed biomass, offer high efficiency in water treatment, rapid separation from treated solutions
and reuse. Furthermore, SPIONs can also be combined with a wide variety of metal ions, making them a promising
platform for the removal of heavy metal ions from contaminated solutions, such as hydrometallurgical waste. The work
will discuss the synthesis and characterization as well as the model of adsorption and mechanism of pollutants removal.

Literature:

[1] Pietrzyk P., Phuong N.T., Olusegun S.J., Nam N.H., Thanh D.T.M., Giersig M., Krysinski P., Osial M. 2022.
Titan Yellow and Congo Red Removal with Superparamagnetic Iron-Oxide-Based Nanoparticles Doped with Zinc,
MagnetoChemistry, 8, 91,1-24.

[2] Pietrzyk P., Borowska E., Hejduk P., Camargo Cury B., Warczak M., Nguyen Thu P., Pregowska A., Gniadek
M., Szczytko J., Wilczewski S., Osial M. 2023. Green composites based on volcanic red algae Cyanidiales, cellulose,
and coffee waste biomass modified with magnetic nanoparticles for the removal of methylene blue, Environmental
Science and Pollution Research, 1-15.

[3] Pietrzyk-Thel P., Osial M., Pregowska A., Abramowicz M., Nguyen Thu P., Urbanska W., Giersig M. 2023.
SPIONs doped with cobalt from the Li-ion battery acid leaching waste as a photocatalyst for tetracycline degradation -
synthesis, characterization, DFT studies, and antibiotic treatment, Desalination and Water Treatment, 305, 155-173.

CREATIVETIME www.creativetime.pl 71



