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Figure S1 EDS spectrum of NiFe LDH characterized via SEM technique. 

 
 
 



 
Figure S2 SEM images of S-NiFe LDH-2 h (a); S-NiFe LDH-4 h (b); S-NiFe LDH-6 

h (c); S-NiFe LDH-8 h (d); and S-NiFe LDH-10 h (e). 

 
Figure S3 Atomic contents of Ni and Fe obtained from XPS survey spectra of Figure 

4a. 
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Figure S4 High-resolution O 1s XPS spectra of S-NiFe LDH-2, S-NiFe LDH-5, S-NiFe 

LDH-10 and S-NiFe LDH-20. 
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Figure S5 High-resolution S 2p XPS spectra of S-NiFe LDH-2 (a), S-NiFe LDH-5 (b), 

S-NiFe LDH-10 (c), and S-NiFe LDH-20 (d). 

 

 

 

 

 

 

 
 
 
 
 
 



 

Figure S6 (a) Polarization curves of pure IF;(b) Polarization curves of S-NiFe LDH-

2h, S-NiFe LDH-4h, S-NiFe LDH-6h, S-NiFe LDH-8h, S-NiFe LDH-10h and fitted (c); 

(d) Corresponding overpotential histogram of the four catalysts at a current density of 

10 mA cm−2. 

 

 

 

Figure S7 CV curves of pure S-NiFe LDH-2 at different scanning rates. 
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Figure S8 Cyclic voltammetry curves of pure S-NiFe LDH-5 at different scanning rates. 

 

 
Figure S9 CV curves of S-NiFe LDH-10 at a potential window from 1.0 to 1.1 V under 

different scan rates. 
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Figure S10 Cyclic voltammetry curves of pure S-NiFe LDH-20 at different scanning 

rates. 
 
 

 

Figure S11 EIS spectrum of S-NiFe LDH catalysts obtained at different reaction times. 
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Table S1 Synthesis conditions of the S-NiFe-LDH catalysts. 

Samples 
Concentration of 

Na2S2O3 (mM) 
Concentration 
of NiCl2 (mM) 

Loading amount 
(mg cm-2) 

S-NiFe LDH-2 0.03 2 26.9  

S-NiFe LDH-5 0.03 5 20.4 

S-NiFe LDH 0.03 10 29.4 

S-NiFe LDH-20 0.03 20 17.8 

S-NiFe LDH-2h 0.03 10 27.7 

S-NiFe LDH-4h 0.03 10 26.5 

S-NiFe LDH-8h 0.03 10 20.6 

S-NiFe LDH-10h 0.03 10 12.4 

 
 
 

Table S2 Elemental composition of S-NiFe LDH characterized by EDS. 

Elements at.% 
Ni 10.5 
Fe 14.4 
S 5.6 
O 69.5 

 
 

Table S3 Rct values of eight prepared catalysts derived from the EIS spectrum. 

Catalysts Rct/Ω 
S-NiFe LDH-2 0.91  

S-NiFe LDH-5 0.78 

S-NiFe LDH 0.75 

S-NiFe LDH-20 0.79 

S-NiFe LDH-2 h 0.92 

S-NiFe LDH-4 h 0.94 

S-NiFe LDH-8 h 1.06 

S-NiFe LDH-10 h 0.97 

 



Table S4 Comparative electrochemical OER performances of different electrocatalytic 
materials in alkaline medium. 

Catalysts Current density 
(mAcm-2) 

Overpotential  
(mV) 

Ref. 

S-NiFe LDH 10 
50 

120 
220 

This work 

Mn-RuO2 10 270 1 

Ru/RuO2@N-rGO 10 255 2 

(Co0.5Ni0.5)3(PO4)2/N
i 

10 273 3 

NiFe LDH@ITO 10 240 4 

NiFeCo-LDH/CF 10 249 5 

NiS@SLS 10 297 6 

Co0.25Fe0.75S2 10 370 7 

Ni3S2-NiFe 
LDHs/NF-2 

50 230 8 

FeOOH-a@NiFe 
LDHs 

50 237 9 

NiFe LDH/NiTe 50 228 10 
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