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In the mainframe of the MUR PRIN 2022M4KCKP ECOforCONCRETE project, this research is focusing
on finding green and effective corrosion inhibitors for steel while also synthetizing carrier systems
that can help vehiculate those molecules through cement matrix, with the final aim of protecting
the reinforcing bars embedded in the concrete constituting structures valued as cultural heritage.
The corrosion of reinforcing steel bars in concrete structures is worth studying as it poses a serious
threat to the stability of the structures themselves, with significant safety and economic
implications. This is even more important in the case of cultural heritage, as these are irreplaceable
buildings and the losses are incalculable.

To mitigate corrosion, various organic and inorganic inhibitors have been developed. However,
many face critical limitations: amine-based inhibitors, for instance, struggle to effectively reach the
rebar due to their volatility, while heterocyclic compounds such as benzotriazole pose
environmental and health hazards. Identifying other molecules that can be considered safe from
these points of view and studying their effectiveness through microscopy or electrochemical
analysis is therefore a fundamental first step.

Moreover, in heritage structures, invasive restoration is not advisable, therefore inhibitors can only
be applied to the concrete surface and must not alter its appearance, making their penetration into
the inner matrix a key challenge.

With regard to this aspect, different polymeric nanoparticles are being synthesised and analysed
as they offer a promising approach for the transportation into the concrete matrix and, in some
cases, they may also allow the gradual and targeted release of inhibitors upon specific

environmental stimuli such as the pH variation.



