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e Organophosphate compounds used as pesticides, such as Fenitrothion (FNT),
represent a serious environmental issue due to their harmful effects on health.

NG EhIE]l o Efficient actions: Advanced oxidation processes (AOPs) = Electro-Fenton (EF) routes
Concerns are among the most successful AOPs for organic contaminants.

e EF processes need low-cost, abundant, active, and metal-free catalysts.

e 2D materials, such as graphitic carbon nitride (gCN) = an appealing alternative to precious metal-
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» gCN is a low-cost semiconductor with very attractive properties for photo(electro)catalysis.
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gCN Synthesis
and Properties

e The characteristics of gCN-based materials depend on their synthesis and functionalization routes.
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Adopted Synthesis Procedure
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U = urea; AcAc = acetylacetone
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* Highly pure materials
» AcAc-functionalized specimen shows a high content of defective sites
(confirmed by the increased intensity of C; and N, components — NH, groups)
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AcAc functionalization is a viable tool to achieve carbon nitride defect engineering



 gCN = sheet-like aggregates,
. increasing the active area

* CC_U: gCN particles were aggregated
. in confined areas, leaving some CC
regions uncovered.

* CC_U+ AcAc: Homogeneous gCN
. dispersion on CC fibers and
penetrating the cloth meshes

* Improved dispersion in CC_U + AcAc
. = higher defectivity =
better adhesion to the CC substrate




Electro-Fenton (EF) Tests

Counter-electrode

e Further oxidative processes could produce even lighter
organic species, which were undetectable by HPLC-MS
measurements
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Evolution of FNT degradation products during electro-Fenton experiments
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* FNT was not detected by HPLC-MS analysis at any point

* Initial adsorption of FNT molecules onto the photoelectrocatalyst surface = favors a partial FNT
degradation directly on the electrode surfaces.

* The relative concentrations of species with MW =247 and 261 underwent an increase during the first
hours, more significantly in the case of CC_U + AcAc = demonstrating the beneficial role of defect

engineering through AcAc functionalization



Conclusions & Perspectives

Functionalized gCN demonstrated remarkable electrochemical stability.
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