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Fig. S1 SEM images of Cu Foam (a), Cu(OH)2/CF (b) (inset: partial magnification of 
Cu(OH)2 nanowires), NiP@Cu3P/CF (c) and NiFeP@Cu3P/CF (d).
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Fig. S2 EDS of NiCuFeP@Cu3P/CF
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Fig. S3 XPS survey of NiCuFeP@Cu3P/CF.
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Fig. S4 LSV curves of (a) Cu3P/CF, NiP@Cu3P/CF and FeP@Cu3P/CF, (b) 
NiFeP@Cu3P/CF, NiCuFeP@Cu3P/CF and CuFeP@Cu3P/CF.
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Fig. S5 Overpotential (a) and LSV curves (b) of different deposition time for 
NiCuFeP@Cu3P/CF.
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Fig. S6 SEM images of different deposition times (a) 10, (b) 20, (c) 40 and (d) 50 min.
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Fig. S7 Cyclic voltammograms of Cu Foam (a), Cu3P/CF (b) and NiCuFeP@Cu3P/CF 
(c).
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Fig. S8 Nernst plots of NiCuFeP@Cu3P/CF with small coordinate range.
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Fig. S9 SEM images of NiCuFeP@Cu3P/CF after 20 h i-t stability test. 
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Fig. S10 XPS of NiCuFeP@Cu3P/CF after the HER test for (a) Ni 2p, (b) Fe 2p, (c) 
Cu 2p and (d) P 2p.
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Table S1. Comparison with some recently reported nonprecious HER electrocatalysts 

measured in 1.0 M KOH.

Catalyst
Overpotential

vs. RHE
(mV)

Tafel slope
mV/dec

Current density
(mA cm-2)

Reference

NiCuFeP@Cu3P/CF 38 96.8 10 This work

PSS-PPy/Ni-Co-
P/CF

64 27.38 10 1

CoP/Ni2P@HPNCP 106 61.89 10 2

NC0.9F0.1P HHAs/NF 122.5 54.36 10 3

g-FeOx–Cu3P@Cu 48 58.80 10 4

NiCu0.05Fe0.025 PNW 64 60.80 10 5

NiCoP@Cu3P/Cu 54 72 10 6

Cu3P-Ni2P/NF 103 80 10 7

Ni2P-Cu3P@NiCuC 78 173 10 8

H-MoS/MoP 92 59.80 10 9

NiFeP-MoO2/NF 56 80.5 10 10

NiFeP@N-CS 186 112 10 11

FeP/HCNB 180 71 10 12

NPC FeP30min/ CP 140 61.92 10 13

3D FeP NS 116 57 10 14

Ni–P/Ni(OH)2 NTs 54.7 58 10 15

CoP@a-CoB HNRA 56.3 62.0 10 16

FF–NaCl–Ir–P 69 87.8 10 17

MoP/NiFeP HS 73 31 10 18

NiO@NiP/NF 76 98 10 19

S-NiCoP NW/CFP 102 63.3 10 20
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Table S2. Resistance of the Cu Foam, Cu3P/CF and NiCuFeP@Cu3P/CF materials.

Cu Foam Cu3P/CF
NiCuFeP@Cu3P/C

F

Rs 1.497 1.96 1.148

CPE-T 0.007 0.123 0.108

CPE-P 0.870 0.702 0.594

Rct 23.87 10.79 0.833
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