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Microscopic analysis

Scanning transmission electron microscopy (STEM) was used with energy-dispersive
X-ray spectroscopy (EDS) to yield a comprehensive insight into the elemental composition
and distribution within the samples. STEM-EDS analyses were performed on pristine Fe/N1
and Fe/Ni_450C (Figure S1). As illustrated in Figure S1(A, B), the flakes were discerned
to comprise an inner Fe layer segregated from an outer Ni layer by O elements. At the same
time, the flower-like structures exhibited the converse arrangement, featuring Ni elements
positioned above Fe, interspersed with oxygen. However, following reduction at 450 °C
(Figure S1(C, D)), the material exhibited a surface predominantly covered by Ni, with O
element between Fe-core regions, thus the same transverse elemental distribution as the

flake regions in the initial sample.
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Figure S1. STEM images with EDS line profile of (A-B) the initial Fe/Ni sample, and (C-
D) Fe/Ni_450C.



X-Ray Diffractometry
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Figure S2. XRD diffractograms of Fe/Ni-based samples.



Ex-situ microscopic analysis

Employing STEM in conjunction with EDS yielded in-depth insights into the
composition of these flakes. The analysis unveiled an internal structure comprising iron
(Fe), an intermediate layer predominantly composed of oxygen (O), and an outer covering

predominantly composed of nickel (Ni) (refer to Figure S3).
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Figure S3. (A) STEM image with (B) EDS line scan of Fe/Ni_450C after electrochemical

reaction.



X-Ray Photoelectron Spectroscopy
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Figure S4. Overview X-Ray spectroscopy of Fe/Ni_450C before and after electrochemical

reaction.



Comparison of electrochemical properties

Table S1. Comparison of overpotentials, Tafel slopes, and stability of Fe/Ni_450C with leading
Fe/Ni-based catalysts reported recently in the literature.

Sample n TS stability Ref.
[mV] [mV/dec]
Fe/Ni_450C 307 42 Eret=98% (50 mA/cm?) This
Deg=7.14 mV/h work
Fe,oNig 313 62 Deg=17.2 uV/h (at 10 mA/cm?) St
Fe;04-vac 353 50 The exact numerical values are not s2
provided.
Fe/Fe,Os;@Fe-N-C- 460 78 Jret=93.77% (-0.35 V vs. AgCl) S3
1000a
Fe,OF,/CC 326 170 Eret= 94.2% (250 mA/cm?) S4
Nig gsFeo 150-1 340 49 Eret= 98.2% (10 mA/cm?) S5
Fe: Ni 40:60 340 57 The exact numerical values are not 56
provided.
NiFe LDH@NCP/NF 281 68 Overpotential change from 281 to 284 %7

mV (by 1.07%), at 100 mA/cm? for 40 h

n — overpotential, TS — Tafel slopes, Eret — and potential retention, Jret — current density retention, Deg —

degradation rate
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