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Figure S1. XRD patterns of (Co,Fe)PO4, (Co,Fe)3O4, and (Co,Fe)OOH. 
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Figure S2. SEM images of (a) (Co,Fe)OOH and (b) iron foam. 

Figure S3. (a) TEM image of (Co,Fe)OOH with selected area electron diffraction (SAED) 
ring patterns (insert), and (b) TEM-EDS mapping images of (Co,Fe)OOH. 

Figure S4. SEM images of (a) (Co,Fe)3O4 and (b) iron foam. 
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Figure S5. (a) TEM image of (Co,Fe)3O4 with selected area electron diffraction 
(SAED) ring patterns (insert), and (b) TEM-EDS mapping images of (Co,Fe)3O4. 

Figure S6. TEM-EDS mapping of (Co,Fe)PO4. 
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Figure S8. Cyclic voltammetry curves of (a) (Co,Fe)OOH, (b) (Co,Fe)3O4, and (c) (Co,Fe)PO4 in non-
Faradaic region at different scan rates 10−160 mV/s. 

Figure S9. Double layer capacitance (Cdl) of (a) (Co,Fe)OOH, (b) (Co,Fe)3O4, and (c) (Co,Fe)PO4. 

Figure S7. EDX spectrum of (Co,Fe)PO4 
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Figure S10. Polarization curves of NiFeOOH electrocatalysts for OER in 1 M KOH. To avoid 
interference with the oxidation current, a cell voltage of 10 mA/cm2 was measured at the 
reverse-swept cyclic voltammetry. 

Figure S11. Polarization curves of NiFeOOH // (Co,Fe)PO4 electrolyzer for overall seawater 
splitting compared to IrO2 // Pt/C noble metal electrolyzer in 1 M KOH electrolyte. To avoid 
interference with the oxidation current, a cell voltage of 10 mA/cm2 was measured at the 
reverse-swept cyclic voltammetry. 
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Figure S12. Durability test of NiFeOOH // (Co,Fe)PO4 electrolyzer conducted at 
constant current density of +100 mA/cm2 for 50 h in 1 M KOH electrolyte. 

Figure S13. (a) SEM image and (b) XRD results of (Co,Fe)PO4 after durability test. 
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Table S1. Comparision of overall water splitting performance of the NiFeOOH // (Co,Fe)PO4 with recently 
reported transition metal-based alkaline water electrolyzers in 1 M KOH. 
 

Catalyst 
 
 

Electrolyte 
 η10 for  

HER 
(mV) 

 η10 for  
OER 
(mV) 

Voltage(η10) 
(V) Reference 

NiFeOOH  
// (Co,Fe)PO4 

1 M KOH 122 239 1.607 This work 

NiFeOOH  
// (Co,Fe)PO4 

1 M KOH + seawater 136 - 1.625 This work 

FeCoP UNSAs/NF 1 M KOH 188 (η100) 260 (η20) 1.6 [1] 
Ni1.85Fe0.15P NSAs/NF 1 M KOH 106 270 (η20) 1.61 [2] 

Ni/NiP 1 M KOH 130 270 (η30) 1.61 [3] 
Ni-FexP 1 M KOH 119 267 (η100) 1.62 [4] 

hierarchical Ni-Co-P HNBs 1 M KOH 107 270 1.62 [5] 
P-Co3O4 1 M KOH 120 290 1.63 [6] 

Co0.9S0.58P0.42 1 M KOH 141 266 1.637 [7] 
CoxFe1-x-P film 1 M KOH 169 290 1.64 [8] 
CoP/NCNHP 1 M KOH 115 310 1.64 [9] 

Co-Ni-P 1 M KOH 103 340 1.65 [10] 
CoP-InNC@CNT 1 M KOH 159 270 1.659 [11] 

Co0.6Fe0.4P 1 M KOH 133 298 1.661 [12] 
CoP2/rGO 1 M KOH 115 370 1.68 [13] 

CoP@FeCoP/NC YSMPs 1 M KOH 141 238 1.68 [14] 
CoP@3D Ti3C2-MXene 1 M KOH 168 290 1.688 [15] 
Co-Fe oxyphosphide 1 M KOH 180 280 1.69 [16] 

CoP film/Cu foil 1 M KOH 94 345 1.69 [17] 
FeP@Fe-P-O/CC 1 M KOH 120 288 1.69 [18] 

CoP/rGO 1 M KOH 150 340 1.70 [19] 
Co/CoP 1 M KOH 193 283 1.706 [20] 

S:Co2P NPs 1 M KOH 184 310 1.724 [21] 
FeCo-FeCoNi 1 M KOH 211 325 1.766 [22] 
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