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Abstract:

This project aims to develop a critical understanding of the underlying mechanismsand performance
of oxidant activation-based advanced oxidation processes (SR-AOPs) for the degradation of
sulfonamide antibiotics, with a primary focus onsulfamethoxazole. Spinel ferrite catalysts (CoFe;0,,
NiFe,04, and MnFe,0,) will besynthesized via a hydrothermal method and evaluated for their ability
to activateperoxymonosulfate (PMS) and peroxydisulfate (PDS). The study integrates
catalytic,photocatalytic, and photo-Fenton conditions to distinguish the roles of light, oxidanttype,
and catalyst properties in reactive oxygen species (ROS) generation. Reactivespecies such as sulfate
radicals, hydroxyl radicals, and singlet oxygen will be identifi edthrough quenching experiments and
electron paramagnetic resonance (EPR)spectroscopy. Emphasis will be placed on correlating catalytic
performance withmaterial structure and redox behavior. To assess the practical applicability of
thecatalysts, experiments will be conducted with diff erent sulfonamides sulfadiazine,sulfapyridine
and sulfamethazine in real municipal wastewater from Slovakia andFrance enabling the evaluation of
degradation effi ciency under realisticenvironmental conditions. This research aims to provide critical
insight intomechanistic understanding of PMS/PDS activation systems and support thedevelopment
of effi cient, selective, and robust ferrite-based systems for advancedwastewater treatment.

Abstrakt:

Tento projekt je zamerany na kritické pochopenie zakladnych mechanizmov avykonnosti pokrocilych
oxidaénych procesov aktivovanych oxidantmi (SR-AOP) nadegradaciu sulfonamidovych antibiotik s
primarnym zameranim na sulfametoxazol.Spinelové feritové katalyzatory (CoFe,04, NiFe;0,4 a
MnFe,04) budu syntetizovanéhydrotermalnou metddou a vyhodnotené z hladiska ich schopnosti
aktivovatperoxymosulfat (PMS) a peroxydisulfat (PDS). Studia integruje katalytické,fotokatalytické a
foto-Fentonove podmienky s cielom rozlisit Ulohu svetla, typuoxidantu a vlastnosti katalyzatora pri
tvorbe reaktivnych foriem kyslika (ROS).Reaktivne druhy, ako su sulfatové radikaly, hydroxylové
radikaly a singletovy kyslik, sabudu identifi kovat prostrednictvom zhasacich experimentov

a spektroskopie elektronovej paramagnetickej rezonancie (EPR). D6raz sa bude klast na
korelaciukatalytického vykonu so Struktirou materialu a redoxnym spravanim. Na
posudeniepraktickej pouzitelnosti katalyzatorov sa uskutoénia experimenty s réznymisulfonamidmi
sulfadiazinom, sulfapyridinom a sulfametazinom v realnychkomunalnych odpadovych vodach zo
Slovenska a Francuzska, ktoré umozniavyhodnotit Ucinnost degradacie v redlnych environmentalnych
podmienkach. Cielomtohto vyskumu je poskytnut kriticky pohlad na mechanistické chapanie
aktivacnychsystémov PMS/PDS a podporit vyvoj ucinnych, selektivnych a robustnych systémovna
baze feritov pre pokrocilé Cistenie odpadovych vod.



