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Szabolcs Bognár1*, Dušica Jovanović1, Sanja Panić2, Vesna Despotović1, Nina Finčur1, and 

Daniela Šojić Merkulov1 

1University of Novi Sad Faculty of Sciences, Department of Chemistry, Biochemistry and 

Environmental Protection, Trg Dositeja Obradovića 3, 21000 Novi Sad, Serbia 
2University of Novi Sad, Faculty of Technology Novi Sad, Bulevar cara Lazara 1, 21000 Novi Sad, 

Serbia 

Abstract. The environmental pollution, especially pure water scarcity, is 

an eager problem in the modern society. Various organic pollutants (e.g. 

drugs, pesticides) are found in the aquatic environment, which cannot be 

removed by conventional water treatment techniques. Heterogeneous 

photocatalysis, one of the advanced oxidation processes, showed high 

efficiency in the removal of organics. This process employs nanomaterials 

as photocatalysts and renewable solar irradiation. The aim of this research 

was to develop a novel approach to the green synthesis of ZnO nanoparticles 

using banana peel (ZnO/BPE) and green tea extracts, under various synthesis 

settings. The novel ZnO nanomaterials were tested in the photocatalytic 

degradation of two critical organic pollutants: tembotrione (TEM), a 

herbicide, and 17α-ethynilestradiol (EE2), an endocrine-disrupting 

compound, applying solar irradiation under different experimental 

conditions. Furthermore, the photocatalytic activity of pure banana peel 

extract was also investigated. The confirmed high photocatalytic activity of 

the newly synthesized nanomaterials makes them suitable for the removal of 

TEM and EE2 from aqueous environment, under solar irradiation. On the 

other hand, the pure banana peel extract exhibited better efficiency than the 

novel ZnO/BPE nanomaterial. The findings suggest that integrating plant 

extracts in nanotechnology can lead to sustainable, high-performance 

solutions for water treatment and pollution control.  
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