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Scheme S1. Illustration of the one-step synthesis of Ni-P NA/NF

Figure S1. photograph of Ni foam before (left) and after (right) phosphorization treatment



Figure S2. SEM image of the bare Ni foam

Figure S3. (a) TEM and (b) SAED pattern of the single nickel phosphide nanowire
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Figure S4. XPS in the region of O 1s orbit for Ni-P NA/NF electrode.

Figure S5. SEM images of the Ni foam phosphated for different time: (a) 6 min, (b) 15 min and (c)

30 min, all bars are 20 um. (Inset: the corresponding enlargement, all bars are 2 um)



Figure S6. (a, b) SEM images of the Ni foam phosphated after oxidizing at 600 °C for 2 h in air

atmosphere

Table S1. Comparison of electrocatalytic activity of some non-noble metal HER catalysts

reported in the literature.
Tafel
Mo Jo
Catalyst Electrolyte slope Ref.
(mV vs. RHE) (mA cm?)
(mV decl)
0.5 M H,S0, 73 0.85 70.8 This
Ni-P NA/NF

1.0 M KOH 148 0.51 115.2 work

Co,B 1.0 M KOH 106 92.4 13

NisP4 Film 0.5 M H,S0,4 140 40 14




1.0 M KOH 150 53
NisP,4-Ni,P nanosheet 0.5 M H,SO4 120 0.116 79.1 15
0.5 M H,SO4 98 0.24 58.8
CP@Ni-P 16
1.0 M KOH 117 85.4
NiP, NS/CC 0.5 M H,SO4 75 0.26 51 17
Ni,P nanoparticle 0.5 M H,SO4 126 0.033 46 22
peapod-like Ni,P 0.5 M H,SO,4 87 54 25
Ni-doped graphene 0.5 M H,SO4 152 0.053 45 32
CoNi@NC 0.1 M H,SO4 142 105 33
Core-shell MoOs-MoS, 0.5 M H,SOq4 255 0.082 55 34
Co-NG 0.5 M H,SO4 147 0.125 82 36
MoSe,/RGO 0.5 M H,SO4 151 101 37
0.5 M H,SO4 198 92
WN NA/CC 38
1.0 M H,SO4 285 170
CP/CTs/Co-S 1.0 M KOH 190 0.39 131 48
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Figure S7. Plots of the current density versus the scan rate for Ni-P NA/NF (inset: cyclic

voltammetry of Ni-P NA/NF measured at different scan rates from 1 to 12 mV s7!)

a b 120
18- [ ]
100_ w -40
154 § -80- 73.6 mV dec™!
G 80 g'-un—
-~ 124 > o
E, 4
S g
S— 9_ 0
£ X 40 L. .
-— 6 20 15 -1.0 05 0.0 05 1.0
f . - Log(1/R,) (1/Q)
34 ; ./
: 0{ m —a—
0' T T T T T T T T T T T T
0 3 6 9 12 15 18 21 24 240 200 160 120  -80 -40 0
Re (Z)/ Q E/mV vs. RHE
R1 Rct
Re CPE1 CPE2

—))

))

Figure S8. (a) Nyquist plots of electrochemical impedance spectroscopy (EIS) for Ni-P NA/NF

electrode obtained at different overpotentials. (b) Dependence of the charge-transfer resistance



(Rer) on the overpotential. Inset: overpotential versus log(1/R.). (c¢) Equivalent circuit (2CPE

model) used for fitting the Nyquist plots.

Figure S9. SEM images of the Ni-P NA/NF electrode after the long-term stability tests for (a, b)

HER and (c, d) OER

Table S2. Comparison of electrocatalytic activity of some non-noble metal OER catalysts

reported in the literature. (test in KOH)



M20 Tafel slope

Catalyst Ref.
(mV vs. RHE) (mV dec!)
Ni-P NA/NF 357 76.0 This work
Co,B 410 45 13
Ni,P nanowires 346 47 23
Ni-P/CF 362 120 24
Co-P film 375 46 42
N-CG-CoO 373 71 43

N-doped graphene

526 156 44

NiC0204
PCN-CFP 430 61.6 45
Co@Co0304/NC 420 46

CP/CTs/Co-S 326 72 48




