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Chemicals and Reagents

The chemicals we used in the experiment are of analytical grade (AR) and were directly used without any
further purification. Polyvinylpyrrolidone (PVP), N, N-Dimethylformamide (DMF), Cobalt(ll) acetylacetonate
(Co(acac)s), Iron(lll) acetylacetonate (Fe(acac)s) and ethanol were all purchased from Shanghai Titan Scientific Co. ,
Ltd. Sodium hypophosphite monohydrate (NaH,P0O,-H,0) and 1,3,5-benzenetricarboxylic acid (H3BTC) were
obtained from Shanghai Aladdin Biochemical Technology. Ethylene glycol (EG) was obtained from Sinopharm
Chemical Reagent Co., Ltd.

Optimized H adsorption configuration.

d

Fig. S1. Side views of the most favorable H adsorption configurations on (a) CoP(211), (b) Fe,P(111), and (c, d)
CoP(211)-Fe,P(111): The black lines are the boundary lines of the unit-cell. 15 A vacuum layer was added along z
direction.
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Fig. S2. The adsorption-desorption isotherms and pore size distribution profiles of (a) CoFe-BTC1 and (b) CoFe-P/C1.

Fig. S3. The SEM images of (a, b) CoFe-BTC2, (c, d) CoFe-P/C2, (e, f) CoFe-BTC3, and (g, h) CoFe-P/C3.



Fig. S4. SEM images of (a, b) CoP/C and (c, d) FeP/C.
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Fig. S5. The XRD spectra of CoFe-P/C1 at 30-70°
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Fig. S6. (a) The Raman patterns of CoFe-BTC1, CoFe-P/C1, CoFe-BTC2, CoFe-P/C2, CoFe-BTC3, and CoFe-P/C3, (b)
the XPS survey spectra of CoFe-P/C1.
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Fig. S7. LSV curves of the different Co:Fe ratios of 0.15:0.05 and 0.17:0.03.
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Fig. S8. The CV curves of (a) CoFe-BTC1, (b) CoFe-P/C1, (c) CoFe-P/C2, and (d) CoFe-P/C3 with various scan rates
(10-100 mV s1) in the region of -1.0 to -0.9 V (vs. Ag/AgCl).
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Fig. S9. ECSA-normalized LSV curves of CoFe-BTC1, CoFe-P/C1, CoFe-P/C2, and CoFe-P/C3 from Fig. 3a
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Fig. S10. (a, b) The SEM images, (c) EDS spectra, and (d) Elemental mapping images of CoFe-P/C1 after HER stability
test in 1.0 M KOH solution for 12h.
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Fig. S11. The polarization curves of HER, Tafel slopes, and EIS curves in alkaline solution of (a, c, e) CoFe-BTC
precursors with different Co/Fe ratios, and (b, d, f) the single metal phosphides (including CoP/C and FeP/C).
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Fig. S12. LSV curves of CoFe-P/C1 and the physically mixed sample Co-P/Fe-P (3:1)
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Fig. S13. (a) The polarization curves of OER, (b) the Tafel slopes corresponded, and (c) the listed overpotential data
at 10 mA cm2 of RuO,, CoFe-P/C1, CoFe-P/C2, CoFe-P/C3, and CoFe-BTC1 in 1.0 M KOH. (d) The long-term stability
test of CoFe-P/C1 at 0.494 V in alkaline solution.
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Fig. S14. The polarization curves of OER and Tafel slopes corresponded in alkaline solution of (a, b) CoFe-BTC
precursors with different Co/Fe ratios and (c, d) the single metal phosphides (including CoP/C and FeP/C).




Table S1. Comparison of electrocatalytic performances of CoFe-P/C1 with other TMP-based electrocatalysts for HER
in alkaline and acid solution.

Catalysts Current Overpotential Tafel Electrolyte Ref.
Density (j) (n) at (j) Slope
CoFe-P/C1 10 193 78 1.0 M KOH This work
CoFe-P/C1 10 138 84 0.5 M H,SO4 This work
NiCoP/rGO 10 209 124 1.0 M KOH 1
Ni-Fe/NC 10 219 110 1.0 M KOH 2
CoFeP@NSOC-300 10 228 90 1.0 M KOH 3
CoFeP@NSOC-500 10 250 115 1.0 M KOH 3
NiFeP/NF 10 226.1 107 1.0 M KOH 4
NiFeP 10 243 69 1.0 M KOH 5
CoP NRAs 10 181 69 0.5 M H,S04 6
Mn-CoP 10 148 61 0.5 M H,S04 7

Table S2. Comparison of electrocatalytic performances of CoFe-P/C1 with other TMP-based electrocatalysts for OER
in alkaline solution.

Catalysts Current Overpotential Tafel Electrolyte Ref.
Density (j) (n) at (j) Slope

CoFe-P/C1 10 293 40 1.0 M KOH This work
CoNiP-1:1 NWs 10 301 54 1.0 M KOH 8
Ni1Cosz-P@CSs 10 330 113 1.0 M KOH 9
NiCo,Ss NWs 10 336 89 1.0 M KOH 10
FeNiP/NPCS 10 318 95 1.0 M KOH 1
NiCoP 10 336 109 1.0 M KOH 12
NiCoP/C 10 330 96 1.0 M KOH 13
Co-Ni-P film/Ti 10 340 67 1.0 M KOH 14
CoNiP/Ti 10 310 52 1.0 M KOH 15

Table S3. Comparison of electrocatalytic performances of CoFe-P/C1 with other TMP-based electrocatalysts for
overall water splitting in alkaline solution.

Catalysts Current Density Voltage Electrolyte Ref.
(i) (V)

CoFe-P/C1 10 1.62 1.0 M KOH This work
FeCo@FeCoP@C@NCCs 10 1.64 1.0 M KOH 16
amorphous NiFeCoP/Ni mesh 10 1.64 1.0 M KOH 9
C-(Fe-Ni)P@PC/(Ni-Co)P@CC 10 1.63 1.0 M KOH 7
NiCoP-NSAs/NF 10 1.77 1.0 M KOH 18
NiCoP 10 1.65 1.0 M KOH 14
Co/NBC-900/GCE 10 1.68 1.0 M KOH 19

Co-Ni-P film/Ti 10 1.71 1.0 M KOH 1
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