76" Annual Meeting

of the International Society of Electrochemistry

7-12 September 2025
Mainz, Germany

i - 3

L) Electrochemistry- 0

S - From Basic Insights R S
\VA . to Sustainable Technologies

-

PROGRAM

https://annual76.ise-online.org
e-mail: events@ise-online.org




Enhancing H.O: electro-generation through statistical planning for
the treatment of different aquatic matrices contaminated by emerging
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Water pollution caused by emerging contaminants has become a major environmental concern.
Conventional wastewater treatment processes often fail to effectively remove these compounds,
necessitating the development of advanced treatment strategies (Shamshad and Rehman, 2025). Hydrogen
peroxide (H203) plays a crucial role in advanced oxidation processes (AOP) due to its oxidative potential
and its ability to be activated by UVC light. Electrochemical methods for in situ H>O generation offer a
promising, energy-efficient, and chemical-free alternative for water treatment (Dan et al., 2022). This
study explores the optimization of electrochemical H,O, generation using a Printex L6 carbon-based gas
diffusion electrode for application in the treatment of different water matrices contaminated with trace
amounts of emerging compounds such as paracetamol (PCT), caffeine (CAF), and norfloxacin (NOR). A
central composite rotational design (CCRD) was employed to evaluate key operational parameters,
including the concentration of the supporting electrolyte ([K2SO4] = 0.025, 0.050, and 0.075 mol L),
current density (15, 30, and 45 mA cm?), and solution pH (3.0, 6.0, and 9.0), in relation to the
accumulated H,O, production after 90 min of electrolysis. Under optimized conditions, the parallel
degradation of PCT, CAF, and NOR was analyzed in different AOP (electrochemical oxidation (EO),
EO/H,02, EO/H,0,/UVC and UVC) and in various water matrices (ultrapure water, real river water, and
synthetic water with organic interferents such as urea, creatinine and uric acid). The regression model
generated from the CCRD was highly significant (p-value < 0.001), validating its predictive capability for
electrochemical H;O, generation. Additionally, the concentration of H,O; increased with higher
operational parameters but only up to specific thresholds, beyond which interactions between variables
became more complex. Under optimized conditions, the EO/H.O./UVC process was the most efficient,
achieving 100% degradation of all target compounds within approximately 15 min of electrolysis, with
partial mineralization up to 40% after 90 min. The degradation rate varied across different water matrices,
with the synthetic matrix exhibiting significant interference due to the presence of organic compounds, as
urea, creatinine and uric acid, that also underwent partial degradation. These findings support the use of
electrochemical processes for in situ H,O, generation as a viable strategy for treating wastewater
contaminated with emerging pollutants.
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