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Table S1. Atomic ratios and contents of NiS/Ti and NiMnS/Ti, obtained via XPS analysis.

Atomic ratio (%)

Catalyst
Mn
NiS/Ti 27.3 0
NiMnS/Ti 11.7 26.6

Table S2. Performance comparison (at 50 °C) of the proposed AEMWE and existing frameworks.

MEA gt Comattenty Gl e et
1rO,/CP || NiMnS/Ti 0.9 2.0 1.0 M KOH This work
Cug.75C0,.2504 || NiCoO-
NiCo/C 0.5 2.0 1.0 M KOH [1]
IrOx || Platinum Black 0.5 2.29 1.0 M KOH [2]
Ir black || NiMo/X72 1.0 1.9 1.0 M KOH [3]
Ir|| NiCu MMO/C 0.7 1.9 1.0 M KOH [4]
Cu51C02:190; NS/NF | 0.43 2.0 1.0 M KOH [5]

CO304 NS/NF




Figure S1. FE-SEM images of NiMn/Ti
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Figure S2. FE-SEM images of NiMnS/Ti electrodeposited for (a) 10 min, (b) 15 min, (c) 30 min



( a) Full scale counts: 10949 Base(1)_pt1
12K+

Ni
10K
8K
6K -

4K -

2K Mn Ni
Mn

o

T T T T T T T T T T T

0 1 2 3 a 5 6 7 8 9 10
Kim - 23 - v kev

(b)rul scale counts: 13323 Base(2)_pt1

15K+
10K~

5K

LJ“
0 T T T
o 1 2 3

kim-8-0 kev

(c) Full scale counts: 14431 Base(3)_pt1

15K+
10K

5K~

0 T T T T T T T T

0 1 2 3 4 5 6 7 8 9 10
Kim-8-0 kev
(d) Full scale counts: 16510 Base(4)_pt1

15K+

10K

5K+

Figure S3. EDS spectra of NiMnS electrodeposited for (a) 10 min, (b) 15 min, (¢) 20 min, (d) 30

min
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Figure S4. Atomic ratios of Ni, S, and Mn in NiMnS/Ti electrodeposited for 10, 15, 20, and 30

min, obtained from EDS analyses.
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Figure S5. (a) XRD patterns and (b) XPS survey spectra of NiS/Ti and NiMnS/Ti.
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Figure S6. XPS profiles of NiMn/Ti: (a) survey spectra, (b) Ni 2p, (c) Mn 2p.
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Figure S7. Atomic (%) profiles of Ni 2p, S 2p, and Mn 2p during etching.
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Figure S8. Electrochemical properties of NiMnS/Ti electrodeposited for 10, 15, 20, and 30 min:

(a) HER activity, (b) Nyquist plots at —10 mA/cm? .
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Figure S9. Repeated CV curves from values measured in 1.0 M KOH for NiMnS/Ti electrodeposited for :

(a) 10 min, (b) 15 min, (c) 20 min, and (d) 30 min, and (e) corresponding C values.
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Figure S10. Repeated CV curves from values measured in 1.0 M KOH for (a) NiMn/Ti, (b) NiS/Ti, (c)

NiMnS/Ti.
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Figure S11. XPS spectra of (a) Ni 2p, (b) Mn 2p (c) S 2p and FE-SEM image (d) of NiMnS/Ti after 24 h

of chronopotentiometry measurement.
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Figure S12. EDS spectra of NiMnS/Ti electrodeposited with different concentrations of Mn?*: (a)

20 mM, (b) 30 mM, (c) 40 mM, (d) 50 mM.
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Figure S13. Atomic ratios of Ni, S, and Mn in NiMnS/Ti electrodeposited with different

concentrations of Mn?*, obtained from EDS analyses.
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Figure S14. Repeated CV curves from values measured in 1.0 M KOH for NiMnS/Ti
electrodeposited with different concentrations of Mn?*: (a) 20 mM, (b) 30 mM, (c) 40 mM, (d) 50

mM.
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