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Fig. S1. SEM images of (a) Ni0.99Fe0.01(OH)2, (b) Ni0.95Fe0.05(OH)2, (c) Ni0.89Fe0.11(OH)2, (d) 
Ni0.84Fe0.14(OH)2, (e) Ni0.71Fe0.29(OH)2.  
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Fig. S2. Nitrogen adsorption-desorption isotherms of Ni(OH)2 (a) and Ni0.78Fe0.22(OH)2 (b). 
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Fig. S3. Energy-dispersive X-ray spectrum of Ni0.78Fe0.22(OH)2.  
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Fig. S4. TEM images of (a-b) Ni(OH)2 (inset is the SAED pattern), (c-d) Ni0.78Fe0.22(OH)2 (inset 
is the SAED pattern). 
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Fig. S5. XPS spectra of Ni(OH)2: survey (a) and the spectral regions of Ni 2p (b) and O 1s (c). 
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Fig. S6. XPS spectra of Ni0.78Fe0.22(OH)2: survey (a) and the spectral regions of Ni 2p (b), Fe 2p 
(c) and O 1s (d). 
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Fig. S7. (a) Current density at 1.8 V vs. RHE. (b) Overpotential at J = 10 mA /cm2 of Ni1-

xFex(OH)2 (x = 0, 0.01, 0.0.5, 0.11, 0.14, 0.22, 0.29) loaded on RDE (2000 rpm) in 1.0 M purified 
KOH, scan rate = 5 mV/s. 
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Fig. S8. Cyclic voltammetry of Ni0.78Fe0.22(OH)2 in 1.0 M KOH with scan rate 10 mV/s.  
 

 
Fig. S9. Chronoamperometric curves of Ni0.78Fe0.22 (OH)2 and Ni(OH)2 at 1.54 V (vs. RHE). 
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Fig. S10. An electrical equivalent circuit used to model the OER for both Ni(OH)2 and 
Ni0.78Fe0.22(OH)2. The CfilmRfilm loop of the equivalent circuit model is attributed to the dielectric 
properties and the resistance of the underlying compact oxide film. Cdl and Rsoln represents the 
double-layer capacitance and electrolyte resistance, respectively. The resistive elements Rs and Rp 
are related to the kinetics of the interfacial charge transfer reaction; while CPE is given the value 
of a capacitor.i,ii 
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Fig. S11. Catalyst film resistance (Rfilm)-based Tafel plots derived from the EIS fitting results of 
Ni(OH)2 (black) and Ni0.78Fe0.22(OH)2 (white).
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Table S1. Original Fe/Ni ratio and the resulting ratio measured via ICP-MS.  
Original Fe/Ni ratio  x in Ni1-xFex(OH)2 

1 : 99 0.01 
 5 : 95 0.05 
10 : 90 0.11 
15 : 85 0.14 
20 : 80 0.22 
30 : 70 0.29 

 
 

Table S2. The peak ratio of Ni and O in Ni(OH)2 and Fe0.22Ni0.78(OH)2 
Electrocatalyst Ni 2p3/2/O1s Ni 2p1/2/O1s 
Ni(OH)2 450000/165000=2.7 360000/165000=2.2 
Fe0.22Ni0.78(OH)2 360000/150000=2.4 270000/150000=1.8 

 
 
Table S3. Integration of anodic and cathodic peak from cyclic voltammetry for Ni1-xFex(OH)2.  

x in Ni1-xFex(OH)2 0 0.01 0.05 0.11 0.22 0.29 
Integration of anodic peak (mC) 56.6 326.7 278.9 318.7 364.4 64.9 

Turnover frequency (s-1)c 0.04 0.05 0.06 0.12 0.33 0.33 
  



13 
 

Table S4. Fitting parameter values of the EIS data for Ni(OH)2 

Potential (V) Rsoln (Ω) Rs (Ω) Rp (Ω) CPE (S*s-n) n Cdl (S*s-m) m Rfilm (Ω) Cfilm (µF) 
1.543 9.240 149.8 22.67 9.076 × 10-3 0.4159 38.65 × 10-6 0.8476 485.9 1737 
1.553 9.304 166.6 21.59 9.820 × 10-3 0.3767 34.35 × 10-6 0.8597 309.0 1789 
1.563 9.329 117.9 23.54 7.797 × 10-3 0.3706 33.51 × 10-6 0.8616 217.4 1848 
1.573 9.369 87.28 24.67 6.574 × 10-3 0.4561 37.42 × 10-6 0.8511 160.8 1906 
1.583 9.446 76.66 28.29 5.293 × 10-3 0.4659 37.00 × 10-6 0.8510 117.6 2053 

Note: S = siemens, s = second  
 
 
Table S5. Fitting parameter values of the EIS data for Ni0.78Fe0.22(OH)2

 

Potential (V) Rsoln (Ω) Rs (Ω) Rp (Ω) CPE (S*s-n) n Cdl (S*s-m) m Rfilm (Ω) Cfilm (µF) 
1.543 10.33 31.89 8.405 3.283 × 10-3 0.7517 49.71 × 10-6 0.8544 75.39 1327 
1.553 10.46 28.14 8.917 2.912 × 10-3 0.7596 52.37 × 10-6 0.8488 50.39 1416 
1.563 10.50 20.62 9.037 3.045 × 10-3 0.7373 49.03 × 10-6 0.8498 37.30 1355 
1.573 10.64 25.00 10.22 1.759 × 10-3 0.8233 53.05 × 10-6 0.8364 20.45 2105 
1.583 10.36 35.46 10.94 1.048 × 10-3 0.8953 77.88 × 10-6 0.7889 8.112 2285 

Note: S = siemens, s = second 
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Table S6. Summary of representative Ni based OER electrocatalysts reported in literature.  

Electrocatalysts Loading 
(mg/cm2) Electrolyte  η10 (mV) Tafel slope 

(mV/dec) Ref 

Ni0.78Fe0.22(OH)2 0.07 1 M KOH 320 35 This Work 
Ni(OH)2 0.07 1 M KOH 470 60 This Work 

PtO–Ni2+δOδ(OH)2-δ - 0.1 M 
KOH/LiOH 445 - 3 

Co-Ni LDH on FTO glass ~0.02 1 M KH2PO4 900  230 4 
NiCo LDH-4 on Ni foam - 1 M KOH 419 143 5 

Amorphous Fe6Ni10Ox 0.1 1 M KOH 289 48 6 
Metallic Ni3N 

nanosheets 0.285 1 M KOH - 45 6 

Ni nanoparticles in N 
doped graphene 0.91 0.1 M KOH - 188.6 7 

Au/mesoporous 
Co3O4    0.1 0.1 M KOH 410 70 7 

CoP nanorods/carbon 0.71 1 M KOH 321 71 8 

 α-Ni(OH)2 0.2 1 M KOH 331 42 9 
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