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Fig. S1 Zeta potential of MSNs and MSN-Phen@CS.

Fig. S2 Bode plots showing the impedance and phase angle as a function of frequency 

immersion in 3.5 wt% NaCl of steel electrodes, (a) (b) without nanosensors, (c) (d) 

with nanosensors.
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Fig. S3. The corresponding equivalent electric circuits used for EIS analysis.

Fig. S4 Raman spectra of Phen, steel electrodes after 10 h immersion in 3.5 wt% 

NaCl solution with and without nanosensors.
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Fig. S5 UV-Vis absorption of Phen before (0, black line) and after adding different 

concentration of Fe2+ ions.

Fig. S6 Optical micrograph of steel electrodes immersed in 3.5 wt% NaCl solution 

for (a) 0 min, (b) 5 min, (c) 10 min, (d) 30 min, (e) 60 min and (f) 120 min.
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Fig. S7 Optical micrograph of composite coating with a defect.

Fig. S8 LEIS maps around the artificial damage for steel electrodes coated with (a) 

neat epoxy, (b) MSN-Phen@CS1 wt%/epoxy and (c) MSN-Phen@CS2 wt%/epoxy 

coatings without immersion.


