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Abstract

The concentration of organic anthropogenic micropollutants (pesticides, pharmaceuticals,
chemicals from personal care products) is rapidly increasing in wastewater, jeopardising
aquatic ecosystems and the environment as a whole. The aim of this study was to investigate
the treatment of contaminated waters under subcritical conditions in combination with a new
heterogeneous green catalyst (ZnO/banana peel extract), as an environmentally friendly process
for wastewater remediation without the use of oxidising agents. The catalyst was obtained by
mixing aqueous banana peel extract with a ZnSOj4 solution, followed by the pH adjustment to
12. The process was tested on model systems containing different concentrations of the
pesticides tembotrione and clomazone, the antibiotic ciprofloxacin, the synthetic estrogen
hormone 17a-ethinylestradiol, and three mycotoxins (zearalenone, deoxynivalenol, and
fumonisin By). The treatments were carried out at temperatures from 160 to 200 °C, during time
from 30 to 120 min, in a nitrogen atmosphere (10 bar). The treated model systems were analysed
by HPLC and compared to systems without catalysts to determine the degradation efficiency.
The new catalyst ZnO/banana peel extract showed high efficiency (~83—-100%) in the
degradation processes and enabled a reduction in treatment time and temperature for almost all
pollutants, except for clomazone. For clomazone, the addition of the new green catalyst led to
a decrease in degradation efficiency from 71 to 35%.
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