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1. Experimental: aluminum alloys composition
The nominal composition (wt%) of the AA2024-T3 and AA7075-T3 aluminum alloys used as substrates for the deposition of the PMMA-silica hybrid coatings is described in Table S1.

Table S1. The nominal composition of AA2024-T3 and AA7075-T3 aluminum alloys.
	
	Aluminum alloys composition (wt%)

	
	Cu
	Mg
	Mn
	Si
	Fe
	Zn
	Ti
	Cr
	Ni
	Al

	AA2024-T3
	4.50
	1.50
	0.50
	-
	-
	-
	-
	-
	-
	93.50

	AA7075-T3
	1.48
	2.60
	0.30
	0.09
	0.37
	5.64
	0.20
	0.24
	0.05
	89.03



2. Electrochemical barrier properties: EIS results obtained for duplicates
[image: Gráfico
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Fig. S1 Nyquist and Bode plots as a function of time for duplicates of PMMA-silica coatings (a) B001 on AA2024 and (b) B005 on AA7075 substrates.

3. Structural properties: FTIR, SAXS, and XPS analyses
[image: ]
Fig. S2 Deconvoluted FTIR spectra in the region of 900 ‒ 1100 cm‒1 before and after immersion of 60 days for (a) B001 and (b) B005 samples.

[image: ]
Fig. S3 13C NMR spectra of samples B001 (a) and B005 (b), before (a1, b1) and after (a1, b2) 200 days of immersion in 0.6 M NaCl. (c) Representative molecular structure of the PMMA-silica hybrid with the identification of carbon atoms. 

[image: ]
Fig. S4 SAXS scattering profiles before and after 200 days of immersion of sample (a) B001 and (b) B005. 

[image: ]
Fig. S5 XPS O 1s, C 1s, and Si 2p spectra of the B005 coating (a) before testing and (b) after exposure of 1004 days to 0.6 M NaCl solution.






Table S2. XPS surface composition of B001 and B005 samples before and after 1000 days of immersion. 
	Samples
	B001
	B005

	
	Intact

	Immersed
                 
	      Intact
(at.%)*
	Immersed


	O 1s
	32.7
	29.1
	31.9
	30.1

	C 1s
	55.8
	63.0
	56.9
	60.1

	Si 2p
	11.5
	7.9
	11.2
	9.8


*Error: 5%

[image: ]
Fig. S6 Time dependence of TG curves of B001 (a) and B005 (b) samples during the immersion in 0.6 M NaCl solution. 
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