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Fig. S1: EDS spectra of Fe/SiOq after reaction from Figure 3.
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Fig. S2: EDS spectra of Fe/MgO after reaction from Figure 4.
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Fig. S3: STEM-EDS of MgO after reaction.



Fig. S4: HR-TEM of Fe/ gO after reaction
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Fig. S5: High-Angle Anular Dark Field (HAADF) of Fe/SizNy after reaction



Fig. S6: EDS spectra of Fe/SizNy after reaction from figure 5.
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Fig. S7: HR-TEM of Fe/SizNy after reaction
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Fig. S8: High-Angle Anular Dark Field (HAADF) combined with electron dispersive
spectroscopy (EDS) of different regions in Fe/MgAl,Oy4 after reaction
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Fig. S9: EDS spectra of Fe/MgAl,O, after reaction from figure 7.b (Si and Cu signal
from the detector and the TEM grid).
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Fig. S10: a) In-Situ XRD and b) photograph of Fe/MgAl,O4 after reaction
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Fig. S11: Selected area electron diffraction pattern (SAED) of Fe/MgAl,O4 after
reduction in in-situ TEM.
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Fig. S12: TEM micrographs of colloidal FeNPs drop-casted on a gold grid, before
and after CH4 decomposition.
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