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Experimental Procedures

Chemicals and reagents

Potassium permanganate (KMnQO,) was purchased from Tianjin Damao
Chemical Reagent Co., Ltd. Ammonium chloride (NH4Cl) was purchased
from Aladdin Reagent (Shanghai) Co., Ltd. Lithium sulphate (L1,SO,4) was
purchased from Aladdin Reagent (Shanghai) Co., Ltd. Nickel foam (NF)
was purchased from Taiyuan Lizhiyuan Technology Co., Ltd. All reagents
were directly used without further purification. All solutions were prepared

using ultrapure water.
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Fig. S1. SEM images of (a) 0.5 M-A-MnO,. (b) 2 M-A-MnO..
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Fig. S2. (a-b) Mn 2p spectra of 0.5 M-A-MnO, and 2 M-A-MnO,. (c-d)
Mn 3s spectra of 0.5 M-A-MnO, and 2 M-A-MnQO, samples.
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Fig. S3. (a-b) O 1s spectra of 0.5 M-A-MnO, and 2 M-A-MnO.. (c) Ratio

of lattice oxygen concentrations for four samples. (d) N 1s spectra of C-
A-MI]OQ.
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Fig. S4. Local magnification of the C-A-MnO, impedance spectra.



(a)
100 ¢
-
£
]
=) v
-
L\I]sn -
s—o— Experiment Data
#  Fitting Data
0 L L i
0 50 100 150 200
Z'(Ohm)

(b)

=
=

-Z""(Ohm)

th
=
T

0
0

(c) (d)
100
- 100
E E
o= =
0.5 M-A-Mn0O), g 1 M-A-Mn(), g 2 M-A-Mn(},
S0 F -
N SEN
—a— Experiment Data —9— Experiment Data —a— Experiment Data
@  Fitting Data @  Fitting Data 2 Fitting Data
N L L 0 ) L ) " 1 1
50 100 150 200 0 50 100 150 200 50 100 150 200
Z'(Ohm) Z'(Ohm) Z'(Ohm)

Fig. S5. Impedance fitting results of the C-A-MnO,.
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Fig. S6. (a) CV and GCD curves of three samples: (a, b) 6-MnO,. (¢, d)

0.5 M-A-MnO,. (e, f) 2 M-A-MnO,.
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Fig. S7. The linear fitting curves of log (i) vs log (v) according to the CV

results in Fig. S6. (a).
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Fig. S8. Pseudocapacitive fraction (shown by the shaded area) calculated
at a scan rate of 10-80 mV s™! from CV curves at different scan rates of

A-MnO, electrode.
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Fig. S9. Pseudocapacitive fraction (shown by the shaded area) calculated

at a scan rate of 10-80 mV s! from CV curves at different scan rates of 8-

MnO, electrode.
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Fig. S10. Nyquist plots of A-MnO,//La-MoO3;/GQD ASC device (inset:
the Nyquist plots magnified at high frequencies).
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Table S1. Ratio of Mn*"/Mn*" and O species content (at. %) obtained

from XPS spectra of O 1s.

Sample Mn**/Mn* Mn-O-Mn Mn-O-H  H-O-H
3-MnO, 1.84 61.8% 23.2% 15.0%
0.5 M-A-MnO, 2.86 60.9% 25.9% 13.1%
1 M-A-MnO,  3.25 49.2% 31.1% 19.6%
2 M-A-MnO,  3.11 59.4% 29.5% 10.9%




Table S2. Specific surface area and pore characteristics of the C-A-MnO,.

Surface Area Pore Diameter Pore Volume
Sample

(m? g) (nm) (cm’® g)
8-MnO, 91.043 3.824 0.481
0.5 M-A-MnO, 158.740 3.815 0.824
1 M-A-MnO, 372.344 3.814 1.786

2 M-A-MnO, 157.777 3.814 0.804




Table S3. Comparison of electrochemical properties of A-MnO, samples.

Specific capacitance

Electrode (F g) Electrolyte Current density Ref.
MnO,-R 181.70 1 MNa, SO, 05A¢g! [1]
CuO/MnO, 228.00 1 MNa,SO, 025A¢g! [2]
MnO,-b 212.68 0.5 M Na,SO; 3 mA cm™ [3]
MnOx-CM 224.60 1 MNa,SO;, 02Ag! [4]
D-MnO, 202.00 1 MNa,SO, 1Ag! [5]
MnO,/La,0;  245.40 1 MNa,SO, 03Ag! [6]
C/MnO, 128.75 1 MNaSO, 05Ag! [7]
MnO,-1H 222.50 1 M NaSO, 05Ag! [8]

1 M-A-MnO, 252.20 1 M Li,SO, 0.5A¢g! This work




Table S4. Literature data on OER activity of MnO,-based electrocatalysts.

Catalysts Electrolyte Tafelslope  n(mV)ey Ref.
(mV dec!) (mA cm?)

C05;04-MnO,-CNT 0.1 M KOH 66 420@10 [9]
a-MnO,-NWN 1 M KOH 65.6 467@10 [10]
a-MnO, 1 M KOH 87.7 490@10 [11]
B-MnO, 1 M NaOH 90 550@10 [12]
Ni-MnO, 0.1 M KOH 86 445@10 [13]
Al-MnO, 1 M KOH 107.9 390@10 [14]
Fe-MnO, 1 M KOH 158.1 44910 [14]

1 M-A-MnO, 1 M KOH 61 361@10 This work
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