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Abstract 

 

Synergistic Advanced Chemical Processes based on Advanced Oxidation Processes (AOPs) and 

Advanced Reduction Processes (ARPs) often assisted by photolysis or cavitation phenomenon provide 

effective method for water and wastewater treatment. These processes form reactive radical species 

suitable for effective degradation of emerging organic pollutants [1-3].  This presentation will discuss 

fundamentals of such technologies, phenomena responsible for synergistic effects and recent 

advancements in the targeted water and wastewater treatment applications. Main achievements include 

the successful degradation of various contaminants found in both water and industrial effluents, while 

some processes can result in co-generation of useful chemicals [4-6]. Challenges and new types of 

processes to solve the existing environmental issues will be highlighted. 

 

Keywords: cavitation, persulfates, ozonation, percarbonate, dithionate, oxidative radicals, reductive 

radicals. 

 

Acknowledgements: Prof. Grzegorz Boczkaj gratefully acknowledge financial support from the  

National Science Centre, Warsaw, Poland for project OPUS nr UMO-2021/41/B/ST8/01575.  

 

References:  

[1]. K. Fedorov, et al., (2022); Chem. Eng. J. 432: 134191.  

[2]. G. Boczkaj, A. Fernandes (2017); Chem. Eng. J. 320: 608. 

[3]. M. Gągol , A. Przyjazny , G. Boczkaj (2018); Chem. Eng. J. 338: 599. 

[4]. K. Fedorov, M. Plata-Gryl, J. Khan, G. Boczkaj (2020); J. Hazard. Mater. 397: 122804. 

[5]. K. Fedorov, X. Sun, G. Boczkaj (2021); Chem. Eng. J. 417: 128081. 

[6]. Ł.Cichocki, et al. (2024); Chem. Eng. J. 479: 147878. 

[7]. Z. Askarniya, et al. (2025); J. Haz. Mat. 492: 137984. 

 


