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Figure S1. (a) XRD patterns and (b-d) SEM images of Co(OH),/CP samples with varied

electrodeposition time, including (b) 10 minutes, (c¢) 30 minutes, (d) 60 minutes.
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Figure S2. Nitrogen sorption measurement of CS@CH/CP 0.3.
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Figure S3. High-resolution XPS spectrum for O 1s of CS@CH/CP 0.3.
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Figure S4. OER polarization of Co(OH),/CP with different electrodeposition time of 10, 30, and

60 minutes.
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Figure S5. (a) OER polarization curves, (b) EIS profiles, and (c) Cg values for CS@CH/CP
samples etched with different thioacetamide concentrations, including 0.2 M, 0.3 M, 0.4 M, and

0.8M.
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Figure S6. XRD patterns of ZIF-67@Co(OH),/CP, CS@CH/CP 0.2, and CS@CH/CP 0.3.
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Figure S7. CV curves of CS@CH/CP etched with different thioacetamide concentrations: (a) 0.3

M, (b) 0.4 M and (c) 0.8 M.
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Figure S8. Mass normalized OER polarization curves of CP, Co(OH),/CP, ZIF-67@Co(OH),/CP,

Co,S, particle, RuO,, CS@CH/CP, and Co,S,ICo(OH),/CP
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Figure S9. Polarization curves of OER performance with CS@CH/CP and Co,S,ICo(OH),/CP in
Ny-saturated 1.0 M KOH solution: (a) OER polarization curves, (b) Tafel slopes, (¢) Cdl values,

(d) EIS profiles in the frequency range of 10°—0.01 Hz at 0.75 V.
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Figure S10. CV curves of (a) CS@CH/CP, (b) Co(OH),/CP, (c) CP, (d) CoS, particle, and (e)

Co,S,ICo(OH),/CP at elevated scan rate of 4, 8, 12, 16, and 20 mV s°!.
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Figure S11. Current density—time curve of Co,S, particle.
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Figure S12. XRD pattern of CS@CH/CP after the stability test.
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Figure S13. High-resolution XPS spectra for (a) Co 2p, (b) O 1s, and (c) S 2p in CS@CH/CP

catalyst before and after the stability test.



Figure S14. Digital images recording the growth of (a) ZIF-67(0.5)@Co(OH),/CP , (b) ZIF-

67(1.0)@Co(OH)/CP , and (c) ZIF-67(2.0)@Co(OH),/CP.



Table S1. Comparison of OER performance of Co-containing electrocatalysts.

Catalyst Substrate ;)tvle 5 ll)::rléﬂla: '(l‘;f\t;l (;l‘;ﬂf Refs

Nij 30,-C0S,/CC Carbon cloth 270 mV 119 1
CP/CTs/Co-S Carbon paper 306 mV 72 2
CoP; NSs/CC Carbon cloth 291 mV 72 3
Zn-Co-S NS/CFP Carbon paper 390 mV 136 4
Zn-Co-S NP/CFP Carbon paper 330 mV 97 4
Zn-Co-S NN/CFP Carbon paper 320 mV 55 4
P-CoMoS/CC Carbon cloth 260 mV 70.2 3
CoS,/CC Carbon cloth 290 mV 67 6
NiCo,S,/CC Carbon cloth 240 mV 90.9 7
CuCosS,/CC Carbon cloth 346 mV (at 50 mA cm?) 127 8
CoS, Carbon cloth 350 mV 107 9
NiCo,S4@CoNiy-

LDH/CC Carbon cloth 337 mV (at 100 mA cm2) 111.2 10
S-NiCoP/CC Carbon cloth 320 mV (at 20 mA cm?) 150 1
h-Co,S, Glassy carbon 320 mV 98 12
Co9Sg@Co0304/NF Nickel foam 331 mV (at 100 mA cm™) 65.5 13
CoySg/CC Carbon cloth 312 mV 127 14
CoySg/Co@CC Carbon cloth 265 mV 77.96 15
FeCoNiP Glassy carbon 200 mV ~70 16
NiCo-UMOFNs Copper foam 189 mV 42 17
CS@CH/CP Carbon paper 180 mV 96 This

work



Table S2: Elemental composition of CS@CH/CP 0.2, 0.3, 0.4, 0.8.

Sample S wt% (Norm.) Co wt% (Norm.)
CS@CH/CP 0.2 20.01 54.78
CS@CH/CP 0.3 26.90 47.90
CS@CH/CP 0.4 31.45 46.14
CS@CH/CP 0.8 41.26 40.14

Turnover frequency (TOF) calculation:

] XA

TOF = ——
4 XF Xn

Where J is current density (A cm™), A is the geometry surface area of the electrode with the loaded
catalyst, F is Faraday constant (96 500 A s mol-!), and n is the total mole of active Co™ in the

catalyst. Assuming that all metal ions are active.
Geometrical area of electrode = 1 cm?

Mass of loading catalyst = 2 mg cm-2

— Mass of loading catalyst on 1 cm? electrode =2 mg
For CS@CH/CP 0.3,

Co wt% (based on EDX result in Table S2) =47.90 wt%
Current density at 1300 mv =45 mA cm™

— Total mole of Co in the catalyst = 1.60 x 10~ (mol)



45 x 10" 34Acm % x 1 cm?

- -5
— TOF (at the overpotential of 300 mV) = 4 X 96485 A s mol ' X 160 x 10~ °mol -

0.0073 s°!

Using the same calculation, the TOF values of CS@CH/CP 0.2, CS@CH/CP 0.4, CS@CH/CP
0.8; Co(OH),/CP; RuO, and CoS particle are 0.0011; 0.0050; 0.0036; 0.0006; 0.0041; and 0.0008

s’l, respectively.
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