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Table S1. The electrocatalytic OER performance of our optimized CosSs catalyst films and other metal

sulfide-based catalyst in alkaline electrolyte medium at 100 mA cm=2.

No. Catalyst film Overpotential Tafel slope Stability at | Supporting
@100 (mA cm™?) (mV dec ) (J in mA cm~2) Reference
1 | Ni-Fe-OH@NisS:/NF 165 mV 93 50 h@100 [55]
2 | NisoFeso-DAT 300 mV - 72 h@100 [56]
3 | NiFeSedO-NiNF 247 mV 54 ~8 h@100 [57]
4 | Fe%-NixSy/NF 186 mV 92 10 h@1.47 V [58]
5 | CFP NPs 294 mV 50 70 h@100 [59]
6 | NisFe(OH)s/NF 370 mV 28 10 h@100 [60]
7 CoS/MoS: heterostructure 294 mV 31 100 h@100 [61]
8 | NiFe-NF 290 mV 50.1 30 h@100 [62]
9 | Polyhedron-like CosSs 292 mV 103 101 Present
Work
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Figure S1. (a) EDX spectra of (a) CosOs and (b) CosSs electrode films. Notably, the inset table shows the

obtained elemental compositions in the atomic percentage ratios.
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Figure S2. (a) EIS curves recorded for the CosOs and CosSs electrode films along with the fitting curves date

marked with the grey dotted lines. (b) The formed tank-circuit used to fit the EIS curves in Z-view software.

S3



(@)
1.5} €030
3
e
© 00F
T 2% iy
:_1 5| ——50mV s~
| e-40mvs! —a-30mvs
F ——20mV s —o—10mV s’ ——20mV s —o—10mV s
0.00 0.04 0.08 0.12 0.00 0.04 0.08 0.12
V(Vvs SCE) V(Vvs SCE)
C
( ) *) CO304
1.5} © CogSy
NI"‘ Fitted o
< ?
g <& .
< o @
€ 00f o °
) ° < a
?
< *]
>
_15 1 1 N 1 1 1
10 20 30 40 50
v(mvs™)

Figure S3. Scan rate dependent CV curves of the (a) CosOs and (b) CosSs catalyst films measured in non-

Faradaic potential region at different scan rates. (c) “J versus v” plots obtained at 0.06 V (vs. SCE) from non-

Faradaic CV curves to calculate the double-layer capacitance and ECSA.
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Figure S4. (a) ECSA-compensated LSV curves and (b) TOF curves of CosOs and CosSs catalyst films. Post-
stability measured (c) EIS and (d) LSV curves of the proposed CosSs catalyst film.
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Figure S5. (a) EDX and (b) Raman spectra of CosSs catalyst film measured after the prolonged

chronopotentiometric stability test.
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Figure S6. High-resolution (a) Co 2p, (b) S 2p, and (c) O 1s XPS emission spectra of CosSs catalyst film
measured after the prolonged chronopotentiometric stability test.
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