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Figure S1 N2 adsorption-desorption curve and the BJH pore size distribution of the NiFe-Pi 
catalyst obtained from the system with 150 mg urea and 0.55 mL HCl (37 wt%) at 150 C 
for 90 min. 
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Figure S2. EDS analyses of the NiFe-Pi catalysts obtained under the same conditions from 
the systems with different amounts of urea: (a) 150, (b) 50 and (c) 400 mg.

Figure S3. FESEM images of NiFe-Pi/NF catalysts obtained under the same conditions for 
various reaction durations: (a) 30 min, (b) 60 min and (c) 120 min.
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Figure S4. FESEM images of NiFe-Pi/NF obtained under the same conditions at various 
reaction temperatures: (a) 90 C, (b) 120 C and (c) 180 C.
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Figure S5. (a) LSV curves and (b) Tafel plots of the catalysts prepared from the systems with 
various amounts of urea at 150 C for 90 min; (c) Linear relationship between the scan rate and 
the Janodic-Jcathodic value at 1.08 V (vs. RHE) obtained from a single CV cycle at every scan rate. (d) 
Nyquist plots of various catalysts at an overpotential of 300 mV in 1.0 M KOH.
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Figure S6. (a) LSV curves and (b) Tafel plots of the catalysts prepared from the systems with 150 
mg urea at 150 C for different durations; (c) Linear relationship between the scan rate and the 
Janodic-Jcathodic value at 1.08 V (vs. RHE) obtained from a single CV cycle at every scan rate. (d) 
Nyquist plots of various catalysts at an overpotential of 300 mV in 1.0 M KOH.
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Figure S7. (a) LSV curves and (b) Tafel plots of the catalysts prepared from the systems with 150 
mg urea at various temperatures for 90 min; (c) Linear relationship between the scan rate and the 
Janodic-Jcathodic value at 1.08 V (vs. RHE) obtained from a single CV cycle at every scan rate. (d) 
Nyquist plots of various catalysts at an overpotential of 300 mV in 1.0 M KOH.
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Figure S8. (a) LSV curves and (b) Tafel plots of the catalysts prepared from the systems with 
various volumes of HCl (37 wt%); (c) Linear relationship between the scan rate and the 
Janodic-Jcathodic value at 1.08 V (vs. RHE) obtained from a single CV cycle at every scan rate. 
(d) Nyquist plots of various catalysts at an overpotential of 300 mV in 1.0 M KOH.
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Figure S9. CV curves of NiFe-Pi/NF (a) and NiFe-OH/NF (b).

Figure S10. FESEM images of the NiFe-Pi catalyst before (a) and after (b) continuously 
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catalyzing for 300 h at the current density of 20 mA cm-2.
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Figure S11. EPR spectra of the NiFe-Pi catalyst before and after activating for 150 CV cycles.
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Figure S12. The comparison for OER catalytic performances between Fe-Pi and NiFe-Pi prepared 
under the same experimental conditions from the systems without and with NF, respectively.
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Table S1. Comparison of OER performances for the present catalyst with some catalysts reported 
in the literature at 1 M KOH electrolyte.
Catalyst Overpotential@10 

mA cm-2

Tafel slope
(mV dec-1)

Substrate Durability Refs.

NiFe-Pi/NF 206 mV 31 NF 300 h This work

Amorphous 
FePO4

218 mV 43 NF 15 h 1

NiCoFe- 
Pi/NF

240 mV 58 NF 24 h 2

Fe-Pi/NF 215 mV 28 NF 90 h 3
Ni:Pi-Fe/NF 220 mV 37 NF 10 h 4
FePi/NF 230 mV 70 NF 24 h 5
NiFePi/P 230 mV 57 NiFe 

foam
24 h 6
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