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Figures S1. Background subtraction method for Fe L-edge EELS. (a) Original EELS and background using a standard power law fit. (b) The EELS after initial background removal. (c) Background subtraction using a double arctan function. (d) Intensity I(L3)/I(L2) ratio calculation method. The integral intensity I(L3) and I(L2) is from two windows 2 eV wide centered around on the maximum of the L3Fe3+ peak (~709.7 eV) and at the L2 edge for Fe2+ (~720.7 eV). The intensity ratio I (L3)/I (L2) was converted to Fe3+/ΣFe using the universal calibration calculated by van Aken & Liebscher (2002).
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Figures S2: STEM-EDS mapping of foil 2 (sample #084). The nanoparticles are mainly composed of Fe-Ni metal and iron sulfide. 
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Figures S3. Repeated measurements of Fe L-edge EELS at different region (sample #090). This EELS measurement was conducted two months after that shown in figure 3, and had a slightly worse signal-to-noise ratio. (a) HAADF image of measured area. (b) Despite a slightly worse signal-to-noise ratio, Fe L-edge EELS with different dwell times show that the peak intensity around 710 eV increases rapidly with increase of dwell time, indicating the change of iron valence state.



[image: J:\CE5 Grains\文章\文章7-EELS技术文章\绘图-EPS 修订1\附图4\Figure S4.jpg]
Figures S4. Comparative experiment for sample #090 conducted at the same location with 0.02 s and 0.1 s, respectively.
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