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Figure S1. Estimated protective coating thicknesses.
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Figure S2. Microphotographs (3D-digital microscope) of uncoated corroded substrates before ageing
(A) and after runoff exposure with 20 days of ToW (B). Yellow ovals highlight the areas of calcareous

concretions, dissolved after dripping (B).
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Figure S3. Raman spectra (Renishaw InVia, 785 nm laser) of an uncoated corroded substrate before

ageing, acquired on different surface points: a black, rough area (A), a reddish area (C), a clear, compact

area (C), and a clear, irregular area (D). Reference spectra from the RRUFF database [1] were included.

All sample spectra underwent linear baseline subtraction, and spectrum D had one spike removed,

employing the Omnic® 9 software package (Thermo Scientific). Bands attributed to black carbon

presence [2] are marked with black circles.
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Figure S4. Surface element weight percentage (wt.%) across ageing steps for uncoated corroded
substrates. The x-axis is not proportional to the timescale, particularly for the duration of the climatic
chamber ageing. In the climatic chamber step, dashed lines represent ageing in dark conditions,
whereas solid lines indicate ageing under UV. Values were averaged from at least 3 measurements,

with error bars showing the respective standard deviation (SD).
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Figure S5. Microphotographs (3D-digital microscopy) of a corroded substrate coated with PB72 before
ageing (A), after runoff exposure with 10 days of ToW (C), with 20 days of ToW (E), and after climatic
chamber ageing either in dark conditions (B) or with UV light (D and F).
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Figure S6. ATR-FTIR spectra for a cutin-based coating reference (A, recorded on a modern Al-alloy
substrate), a corroded substrate coated with cutin-based protection before ageing (B), after runoff
exposure with 20 days of ToW (C), and after climatic chamber ageing either in dark conditions (D) or

with UV light (E). Spectra were normalized considering the strongest infrared band at 1695 cm™2.

Uncoated corroded substrate: periodic Al release
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Figure S7. Periodic Al release (ug d* cm2) from uncoated corroded substrates over ToW during runoff
exposure. Values were averaged from at least 3 measurements, with error bars showing the respective

SD.
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Figure S8. Microphotographs (3D-digital microscope) of an uncoated painted substrate before ageing
(A), after runoff exposure with 10 days of ToW (B), after 20 days of ToW (C), and after climatic chamber

ageing either in dark conditions (D) or with UV light (E).
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Figure S9. Surface element weight percentage (wt.%) across ageing steps for uncoated painted
substrates. The x-axis length is not proportional to the timescale, particularly for the duration of the
climatic chamber ageing. In the climatic chamber step, dashed lines represent ageing in dark conditions,
whereas solid lines indicate ageing under UV. Values were averaged from at least 3 measurements,

with error bars showing the respective SD.
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Figure S10. ATR-FTIR spectra for a cutin-based coating standard reference (A, recorded on a modern Al-
alloy substrate), an uncoated painted substrate (B), a painted substrate coated with cutin-based
protection before ageing (C), after being subjected to runoff with 20 days of ToW (D), and after climatic
chamber ageing either in dark conditions (E) or with UV light (F). Changes possibly influenced by NO;
vibrations are emphasized with a yellow triangle. Spectra were normalized considering the strongest

infrared band.

Uncoated painted substrate: periodic Zn release
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Figure S11. Periodic values of Zn released in the AR solution from uncoated painted substrates during
the runoff ageing test (ug d* cm™). Values were averaged from at least 3 measurements, with error
bars showing the respective SD.
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Table S1. Summary of total colour change (AE*) for corroded and painted substrates (CC = Climatic Chamber; SD = Standard Deviation).

Before vs. after coating

Before coating vs. after runoff

Before coating vs.

Before coating vs.

after runoff + CC with UV after runoff + CC (dark)
Corroded
substrates AL* Aa* Ab* AE* AL* Aa* Ab* AE* AL* Aa* Ab* AE* AL* Aa*  Ab* AE*
Uncoated - - - - 1.31 -0.67 -0.91 3.28 5.86 -0.61 -1.30 6.04 5.82 -0.24 -1.36 6.44
SD - - - - 2.83 1.29 1.42 1.80 1.57 0.23 0.34 1.54 4.32 0.65 1.94 3.89
PB72 -0.20 0.31 0.32 2.30 0.08 0.003 0.17 2.21 -0.96 0.13 0.23 3.07 -0.16 -0.06 0.69 2.84
SD 2.80 1.16 1.25 1.63 2.39 0.36 1.03 1.27 3.44 0.33 0.61 1.02 3.65 0.46 0.79 2.03
PropS-SH 1.81 -0.35 -2.86 3.44 1.62 -0.10 -0.31 3.02 0.60 0.29 1.92 3.31 2.59 -0.18 0.04 2.82
SD 3.12 0.95 1.52 0.93 3.00 0.30 1.38 2.02 3.00 0.15 1.08 1.04 2.68 0.15 1.01 2.55
Cutin-based  -1.73 0.26 6.53 8.03 0.35 -0.05 6.43 7.28 -0.59 0.13 1.72 3.35 -0.56 -0.38 7.27 7.61
SD 4.48 0.45 3.32 3.27 2.65 0.34 3.66 2.81 3.29 0.40 1.08 1.27 2.39 0.57 3.00 2.98
Painted
substrates AL* Aa* Ab* AE* AL* Aa* Ab* AE* AL* Aa* Ab* AE* AL* Aa*  Ab* AE*
Uncoated - - - - 2.10 -1.05 -2.35 3.37 1.68 -0.73 -1.64 2.70 1.70 -0.67 -1.74 2.54
SD - - - - 0.55 0.26 0.43 0.39 1.21 0.49 0.46 0.54 0.43 0.23 0.48 0.54
PB72 -0.27 -0.15 0.03 0.56 0.21 -0.21 -1.29 1.46 -0.56 -0.09 -0.55 0.81 -0.14 -0.37 -2.33 0.86
SD 0.36 0.13 0.39 0.24 0.44 0.32 0.94 0.88 0.19 0.13 0.41 0.42 0.58 0.54 3.35 0.60
PropS-SH -1.06 0.06 0.14 1.31 0.96 -0.08 -0.52 1.60 0.11 0.04 0.41 1.32 1.66 0.18 0.21 1.76
SD 0.75 0.30 0.69 0.72 1.18 0.22 0.69 0.63 1.10 0.57 1.14 0.88 0.47 0.20 0.60 0.54
Cutin-based  -6.38 3.30 13.45 15.28 -5.83 3.48 14.57 16.09 -1.68 0.51 6.05 6.32 -5.07 2.00 13.34 14.43
SD 1.94 0.59 1.99 2.57 1.58 1.13 2.80 3.32 0.52 0.21 0.69 0.70 1.15 041 1.15 1.46
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