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Figure S1. Initial insitu conversion of Iron and Iron carbide to Iron oxide.

In-situ Conversion:  The Fe-CNFs electrode is electrochemically cycled in a 3-electrode system in 6 M KOH electrolyte. Figure S1 shows first 35 cyclic voltammetry cycles. We can see no dominant peaks in reduction of 1st cycle, in the oxidation of 1st cycle we can see at ~1 V vs Ag/AgCl the irreversible reaction of Iron takes place and gets converted to Iron oxide1, 2. The peak goes on reducing in subsequent cycles as the iron gets converted to redox active material. We see stable peaks at -0.7 and -1.1 V vs Ag/AgCl which is conversion of Iron hydroxide to Iron oxide in oxidation cycle and vice versa in reduction cycle. The reversible peaks go on increasing as the iron depletes and converts to iron hydroxide (irreversible peak reduces). The reversible peaks are stable after 10 cycles which can be further elucidated by the stability curve.
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