Supplementary material:
Example of measurement of Raman spectra of inner and outer layers of protective rust. The figure shows an example of Raman spectra of outer layer rust and inner layer rust from the same sample of protective rust collected at Hashima Island. In the inner layer rust, the A1g peak of Fe3O4 is shifted to the higher wavenumber side (the amount of shift is approximately 100 cm-1 compared to the outer layer rust).
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