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Fig. S1. SEM images (a, b) of a bare CP film.

Fig. S2. CV curves for the electrodeposition of the PB layer on CP.

Fig. S3. Low-magnification SEM image of the PB/CP.



Fig. S4. TEM image of the PB nanoparticles peeling off from the carbon paper under 
strong ultrasonic.

Fig. S5. XRD patterns of the PB/CP, Ni(OH)x /CP, Ni(OH)x/PB/CP, and 
NiFe(OH)x/CP.



Fig. S6. SEM images of PB/CP samples obtained at different Fe(NO3)3 and 
K3[Fe(CN)6] concentrations: 0.5 mM Fe(NO3)3 and 1 mM K3[Fe(CN)6] (a, b), 1 mM 
Fe(NO3)3 and 0.5 mM K3[Fe(CN)6] (c, d), and 2 mM Fe(NO3)3 and 0.5 mM 
K3[Fe(CN)6] (e, f).

Fig. S7. Full XPS spectra of the PB/CP, Ni(OH)x/CP, Ni(OH)x/PB/CP, and 
NiFe(OH)x/CP (a) and high resolution O1s peak of the PB/CP (b).



Fig. S8. Fe 2p XPS spectrum of the typical NiFe(OH)x/CP.

Fig. S9. iR-corrected polarization curves (a), corresponding Tafel plots (b), and EIS 
spectra (c) of the NiFe(OH)x/CP and NiFe(OH)x/CP-R.

Fig. S10. Low- and high-magnification SEM images of the NiFe(OH)x/CP after OER 
operation.



Fig. S11. XPS spectra of the NiFe(OH)x/CP before and after OER operation: Ni 2p (a) 
and Fe 2p (b).

Fig. S12. SEM images of Ni(OH)x/PB/CP obtained at different electrodeposition time 
of the Ni(OH)x layer in 1 mM Ni(NO3)2 solution: 60 s (a), 600 s (b), 2700 s (c), and 
3600 s (d).



Fig. S13. LSV polarization curves (a), corresponding overpotentials at 100 mA cm-2 
(b), Tafel slope plots (c), and EIS spectra (d) of the Ni(OH)x/PB/CP prepared in 1 mM 
Ni(NO3)2 solution for different times. 

Fig. S14. SEM images of Ni(OH)x/PB/CP prepared in Ni(NO3)2 solutions with different 
concentrations: 10 mM (a), 20 mM (b), and 50 mM (c).

Fig. S15. LSV polarization curves (a), Tafel plots (b), and EIS spectra (c) for the 
Ni(OH)x/PB/CP prepared in Ni(NO3)2 solutions with different concentrations.



Table S1. Concentrations of the electrolyte for electrochemical deposition of PB layer.
Sample Fe(NO3)3

[mM]
K3[Fe(CN)6]

[mM]
KCl
[M]

H2SO4
[mM]

a 0.5 0.5 0.1 12.5

b 0.5 1 0.1 12.5

c 1 0.5 0.1 12.5

d 2 0.5 0.1 12.5

Table S2. Summary on the OER performance of earth-abundant OER catalysts in 1.0 
M KOH.

Catalysts a) Loading 
amount
[mg cm-2]

Substrate η@10 m 
A cm-2 
[mV]

η@100 
mA cm-2

[mV]

Tafel 
slope 
[mV 

dec-1]

Stability 
test

Reference

Amorphous porous 
NiFe(OH)x layer ~ 0.8 Carbon 

paper 261 303 33.8 50 h This work

Oxygen-enriched NiFe-
LDH 0.28 Glassy carbon 310 _ 74 9 1

NiFe LDH 1.03 Graphdiyne 260 _ 95 6 2

 NiFeOOH derived 
from NiFe PBA 0.25 Glassy carbon 258 304 46 _ 3

Porous NiFe oxide 
nanocubes derived 

from NiFe PBA
2.2 Carbon fiber 

paper 271 _ 48 18 h 4

NiFe oxyhydroxide 
derived from CN 

vacancy-mediated- 
PBA

0.255 Glassy carbon 283 _ 54 25 h 5

FeNi LDH/Ti3C2 
MXene 0.2 Ni foam 298 _ 43 12 6

Phosphorylated NiFe 
hydroxide _ Carbon fiber 

paper 290 _ 38 10 h 7

N-doped carbon-coated 
core-shell 

NiFeOx@NiFe 
phosphide derived from 

NiFe PBA/PVP

0.2 Glassy carbon 285 _ 48 20 h 8

NiFeSe@NiSe|O 
derived from NiFe PBA _ Carbon fiber 270 360 63.2 50 h 9

Plasma activated Co-
PBA 2.0 Ni foam 274 330 53 _ 10

Ni3FeN 
nanoparticles/Reduced 
graphene oxide aerogel

0.5 Ni foam 270 _ 54 10 11

FeNi3 and NiFe2O4 
embedded in N-doped 

carbon-carbon 
nanotube

0.5 Glassy carbon 274 _ _ 11 12

Hybrid Ni-based MOFs 
nanosheets decorated 

0.2 Glassy carbon 265 _ 82 _ 13



with Fe-MOF 
nanoparticles

MOF-derived 
hierarchical 

(Co,Ni)Se2@NiFe LDH 
hollow nanocages 

_ Glassy carbon 277 _ 75 17 14

a)  LDH: layered double hydroxide;  PBA: Prussian blue analogue; PVP: polyvinylpyrrolidone; MOF: metal−organic framework.

Table S3. Molar ratio of Ni/Fe measured by ICP-OES for the Ni(OH)x/PB/CP samples 
obtained at different deposition conditions of Ni(OH)x layer.

Ni(NO3)2 
concentration

[mM]

Deposition 
time
[s]

Molar ratio of 
Ni/Fe

1 60 0.33

1 600 1.8

1 1200 1.9

1 2700 2.7

1 3600 3.4

10 1200 2.9

20 1200 36.25

50 1200 165.6
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