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§ S1. Chemico-Physical Characterization
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Figure S1. Sketch of the electrochemical experimental setup. WE, RE, and CE represent working 
electrode (Ni foam-supported specimens), reference electrode (Hg/HgO), and counter electrode (Pt 
mesh), respectively.
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Figure S2. (a-c) Field emission-scanning electron microscopy (FE-SEM) micrographs at different 
magnification levels for bare Mn2O3 on Ni foam.



S3

In
te

ns
ity

 (a
.u

.)

4035302520
2 (°)

Mn2O3

Fe2O3/Mn2O3

Co3O4/Mn2O3

NiO/Mn2O3

(222)

Figure S3. X-ray diffraction (XRD) patterns for Mn2O3-based specimens deposited on Ni foams.
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Figure S4. (a) Surface X-ray photoelectron spectroscopy (XPS) surveys of Mn2O3-based electrodes. 
O1s photoelectron peaks, along with the resulting fitting components, for Mn2O3 (b), Fe2O3-Mn2O3 
(c), Co3O4-Mn2O3 (d), and NiO-Mn2O3 (e).
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Figure S5. Secondary ion mass spectrometry (SIMS) depth profiles for the target samples.

In-depth compositional analyses by SIMS (Figure S4) revealed a good purity of the target materials 

(average C concentration < 100 ppm). In all cases, manganese and oxygen ionic yields were almost 

parallel throughout the investigated depth, a feature evidencing their common chemical origin. The 

trend of M (M = Fe, Co, Ni) signal as a function of thickness indicated that the functionalizing agents 

were present even in the inner regions of Mn2O3 network. This phenomenon was attributed to the 

synergy between the porous structure of Ni foam-supported Mn2O3 and the inherent RF-Sputtering 

infiltration power,1-2 which was also the main origin of the broad deposit/substrate interface.
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§ S2. Electrochemical Tests

Material Electrolyte j @ 1.65 V 
(mA/cm2)

η @ 
10 mA/cm2

(mV)

Tafel slope 
(mV/decade) Ref.

Ni foam 4.0 477 99

Mn2O3 20 379 93

Fe2O3-Mn2O3 32 352 71

Co3O4-Mn2O3 24 360 95

NiO-Mn2O3

1.0 M KOH

26 361 84

Present work

Mn3O4 4 501 107

Mn3O4 10 421 121

Mn5O8 5 481 108

Mn2O3

1.0 M NaOH

18 351 99

3

Mn2O3 0.1 M KOH 5 511 128 4

MnO2 0.1 M KOH 2 570 152 5

MnO2-
CoFe2O4/C

0.1 M KOH 6 471 130 6

Li-MnOx 0.1 M KOH 4 521 231 7

MnO2-Mn2O3 1.0 M KOH 10 421 109 8

Mn0.8Ru0.2O2 0.1 M KOH 12 411 86 9

Co doped MnO2 0.1 M KOH 3 491 73 10

Mn2O3 2 601 130

RuO2-Mn2O3
1.0 M NaOH

15 371 70
11

Mn2O3 10 421 81

Mn3O4
0.1 M KOH

5 491 95
12

Mn2O3 1.0 M KOH 60 291 85 13

Table S1. Comparison of oxygen evolution reaction (OER) performances of the actual Mn2O3-based 
materials with selected literature data reported for manganese oxide electrocatalysts operating in 
alkaline media.



S7

Material Electrolyte j @ 1.65 V 
(mA/cm2)

E @ 
10 mA/cm2

(V vs 
RHE)

Tafel slope 
(mV/decad

e)
Ref.

IrO2 1.0 M KOH 65 331 62 14

IrO2 1.0 M KOH 50 331 54 15

IrO2 1.0 M KOH 18 391 149 16

IrO2 1.0 M KOH 53 321 91 17

IrO2 0.1 M KOH 8 461 113 12

IrO2 27 351 67

RuO2

1.0 M KOH
15 371 89

18

RuO2 0.1 M KOH 17 391 71 19

RuO2 0.1 M KOH 52 301 62 20

RuO2 1.0 M KOH 13 411 74 21

Table S2. OER performances of selected IrO2 and RuO2 electrocatalysts operating in alkaline media.
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Figure S6. Chronoamperometry curves for the target specimens at a fixed potential of 1.60 V vs. the 
reversible hydrogen electrode (RHE).



S8

1.701.601.501.40
EWE (V) vs RHE

1.701.601.501.40
EWE (V) vs RHE

1.701.601.501.40
EWE (V) vs RHE

1.701.601.501.40
EWE (V) vs RHE

0

20

40

60

80
j (

m
A/

cm
2 )

After 6 months
First measurement (d)

0

20

40

60

80

j (
m

A/
cm

2 )

After 6 months
First measurement (c)

0

20

40

60

80

j (
m

A/
cm

2 )

After 6 months
First measurement (b)

0

20

40

60

80
j (

m
A/

cm
2 )

After 6 months
First measurement (a)

Mn2O3 Fe2O3-Mn2O3

Co3O4-Mn2O3 NiO-Mn2O3

Figure S7. Linear sweep voltammetry (LSV) curves collected on as-prepared samples (solid line) 
and after 6 months (dashed line) for (a) Mn2O3, (b) Fe2O3-Mn2O3, (c) Co3O4-Mn2O3, and (d) NiO-
Mn2O3. Grey curves represent LSV data recorded monthly over a period of 6 months.
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Figure S8. XPS spectra of (a) Mn2p, (b) Mn3s, (c) O1s, (d) Fe2p, (e) Co2p, (f) Ni2p for Mn2O3-
based electrodes after 6 months.
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