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Figure S1: FTIR spectra recorded for Mn-BisO4Br and Bi;O4Br powder
sample.
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Figure S2: Mott-Schottky analysis of the (a) Mn-Bi3O4Br and (b) Bi;O4Br
powder samples.
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Figure S3: FESEM images of the Mn-Bi;O4Br collected at different
magnification confirming the layered type structure.
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Figure S4: FESEM images of pristine BisO4Br powder samples in different
magnifications and different places of bulk materials.
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Figure S5: TEM images of pristine BizO4Br powder samples with different
magnifications.
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Figure S6: XPS survey spectra recorded for Mn-doped BizO4Br and pristine
Bi3O,4Br powder sample.
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Figure S7: X-band (9.4 GHz) EPR spectra of Mn-Bi;O,4Br (red) and Bi;O4Br
(grey), recorded at room temperature.
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Figure S8: CV scan recored with BizO4Br on GC electrode within a potential
window of 0.9 to 1.9 V vs RHE. (Scan starts and ends: 0.9 V, potential

switch: 1.9 V, scan rate 5 mV s, 1 M KOH as electrolyte, without iR-
correction)
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Figure S9: FESEM images (at different magnifications) of the Mn-Bi;O4Br
sample drop-casted on the nickel foam.
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Figure S10: LSV study recorded in between 1.2 to 1.8 V vs RHE for Mn-
Bi;04Br and BizO4Br/NF using graphite rod as a counter electrode.
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Figure S11: Powder X-ray diffraction pattern of the as-synthesised Bi;O4Br
(red), Mn-Bi3O4Br (black) and a different Mn-containg BizO4Br labelled as
high Mn- Bi;O4Br (green). Black bars at the bottom ICDD data (84-0793) of

Bi304Br.
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Figure S12: CV cycles of the different amount of Mn-doped in Bi;O4Br
sample (labelled as high Mn-BizO4Br) on GC electrode. (Scan starts and
ends: 0.9 V, potential switch: 1.9 V, scan rate 5 mV s?, 1 M KOH as
electrolyte)
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Figure S13: Comparison of polarograms obtained from the linear sweep
voltammetry (LSV) recorded in between 1.2 to 1.8 V vs RHE for Mn-
Bi;04Br/NF, High Mn-Bi;O4Br/NF and BizO4Br/NF.
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Figure S14: Mass activity of the Mn-BisO4Br/NF and BizO4Br/NF
electrode.

Table S1. Performance of 7% Mn doped BizO4Br and comparision of

different pure Mn-based OER electrocatalysts.

Catalyst Electrolyte Overpotential Reference

Mn-BizO4Br 1 M KOH 337 This Work
Metal-doped MnO; 1 M KOH 390 !
a-MnO; 0.1 M KOH 508 2
MnOx NWs 0.1 M KOH 519 8
Ni—-MnO- 1 M KOH 330 4
a-MnS 1 M KOH 292 5
MnO,/CQD 1 M KOH 343 6
MnSe/CC 1 M KOH 310 !
MnSe@MWCNT/CC 1 M KOH 290 !
MnO,/OCNT 0.1 M KOH 520 8
MnGay 1 M KOH 291 °
LiMn(H20)2[BP2Os] 1 M KOH 228 10
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Figure S15: Tafel slope analysis of the Mn-Bi3O,Br/NF and High Mn-
Bi;04Br/NF electrode obtained from the LSV curves.
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Figure S16: CV cycles recorded in between 0.89 V and 0.99 V vs RHE (in
the capacitive region) for (a) Mn-BizO4Br/NF and (b) BisO,Br/NF. The scan

rate was varied from 25 mV s to 200 mV s
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Figure S17: (a) ECSA normalized polarization curves, and (b)
corresponding Tafel plot for Mn-Bi;O4Br, BizO4Br, and bare NF.
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Figure S18: Nyquist plot from the data obtained from the EIS recorded in
between 100 kHz and 0.01 Hz frequency range with Mn-BizO,4Br, High Mn-
Bi304Br and Bi304B|’.
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Figure S19: EDX spectra of the Mn-Bi;O,Br/NF electrode after post-OER
CAat 1.6 V for over 12 h. .

Figure S20: GC chromatogram of the evolved H, and O, from the full cell
electrolyser developed with Mn-Bi;O4Br(+)/(-)GR after electrolysis at 2.5
V. The peak at retention time 1.1 and 1.3 is of H, and N2, while the O, peak
appeared at retention time 8.8.
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Figure S21: A wet analysis of the electrolyte after 12 h OER CA at 1.6 V
CA with Mn-Bi3O4Br. Left: pre-OER CA electrolyte and right: pale yellow
AgBr precipitate (right) obtained by addition of AgNO3 solution (after acid

treatment).
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