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Figure S1. Potential calibration of the reference electrode in 1 M KOH solution. The
average of the two potentials at which the current crossed zero was chosen to be the

thermodynamic potential for the hydrogen electrode reaction. In 1 M KOH solution,

ERHE :EHg/HgO +0915V.



Figure S2. (a, b) SEM images and (c) TEM image of NiFe LDH. (d) Optical images
of Ni foam, NiFe LDH and (NijsFeg 5),P. Scale bars: (a)10 um; (b) 500 nm; (c) 250

nm.
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Figure S3. XRD pattern for NiFe LDH.



Figure S4. SEM images of (a) Ni,P, (b) (Nig7sFeg,s),P and (c) (Nig,sFeq75),P. Scale
bar: 2 um.
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Figure S5. EDX spectrum of (Nig sFe 5),P.
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Figure S6. XRD pattern for (NiyFe;4),P (x=0.25, 0.5, 0.75) and Ni,P.
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Figure S7. Pore size distribution (DFT model) of (NigsFeqs),P. Inset shows the N,

adsorption-desorption isotherm.



a. b
0my s 1.6 1
o 31 0omvs! ,\ o
B : " 5 14
é 2 <
E l
ENt 21
& 2
o o
a 4l 8 1.0-
5 3 5.5 mF em”
£ E ..
& -1 —— g 08
-2 T T T T T 0.6 T T T T T
0.66 0.68 0.70 0.72 0.74 0.76 20 40 60 80 100
C Potential (V vs RHE) d Scan rate (mV s™)

=
oo
L
<]
g
=
=
[
L

5
-2

Current Density (mA cm )
(=1
=]

(=1

.
1
o
g
s

e

2.5 mF ¢m™

&
F=S
"

T T T T T T 0.1 . T T T T
0.44 0.46 0.48 0.50 0.52 0.54 20 40 60 80 100
Potential (V vs RHE) f Scan rate (mV s'l)

041 20my 57!
20my 57!
o 0.3 60 my s
% B0 mY ‘i-l
< 0.2 100 my s
E
2 014
&
2 0.0
8
g 014 ——
L
-0.2 T T T T T T T - - -
0.56 0.58 0.60 0.62 0.64 0.66 20 40 60 80 100
Potential (V vs RHE) Scan rate (mV s™)

Figure S8. Cyclic voltammetry (CV) curves of (a) (NigsFegs),P, (c) Ni,P and (e) NiFe
LDH tested at various scan rates from 20 to 100 mV s'!. Scan rate dependence of the
current densities of (b) (NigsFegs),P, (d) Ni,P and (f) NiFe LDH at 0.705 V, 0.495 V,
0.605 V (vs RHE), respectively.
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Figure S9. XPS spectra of (NijsFeg s),P after OER.
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Figure S10. XRD pattern for (NigsFegs),P after long-term cycling.



Figure S11. SEM image of (NigsFe(s),P after long-term cycling. Scale bar: 2 um.

Table S1 The actual atomic ratios of Ni, Fe and P of (NiyFe,4),P determined by ICP-
AES.

(NiyFe;4);P Ni (Atomic%) Fe (Atomic%) P
(Atomic%)
x=0.25 27.9 27.2 44.9
x=0.5 38.9 222 38.9
x=0.75 54.7 11.6 33.7




Table S2 Comparison of catalytic performance with other phosphides and NiFe based

catalysts.
Current Mass
Materials Overpotential . Reference
Density Loading
10 mA cm™ 203 mV 3 mg cmr
20 mA cm™ 219 mV 2
(NigsFeqs),P This work
30 mA cm? 231 mV
50 mA cm 251 mV
NiFeP 10 mA cm? 277 mV --- [1]
(Ni0.51C00.49)2P 10 mA Cl’l’l'2 239 mV --- [2]
Smgcm
NiCoP 50 mA cm 308 mV ) [3]
11 mg
Ni/NiP 30 mA cm? 270 mV (4]
cm
] ) 3.5mg
NiOOH/NisP, 10 mA c¢cm? 290 mV , [5]
cm-
0.1 mg
Co-P 30 mA c¢cm? 330 mV [6]
cm
0.28 mg
CoMnP 10 mA cm? 330 mV [7]
cm
FeP-rGO@CFP 10 mA cm? 260 mV --- [8]
. 0.14 mg
Ni,P 10 mA cm 290 mV [9]
cm?
1.3 mg
Sandwiched NiFe/C arrays 20 mA cm? 220 mV , [10]
cm-
l mg cm
NiFe LDH 10 mA c¢cm? 224 mV ) [11]
I mg cm-
NiFe/RGO 10 mA cm? 245 mV ) [12]
NiFeMo 10 mA cm? 280 mV 0.28 mg [13]




cm2

0.254 mg
FeNi-O 10 mA cm? 213 mV [14]
cm
NiFe LDH 10 mA cm? 240 mV -—- [15]
0.25 mg
FeNigCo, LDH 10 mA c¢cm? 220 mV ) [16]
cm-
_ 0.25 mg
N12/3F61/3-I'GO 10 mA c¢m™ 230 mV 5 [17]
cm-
I mg cm”
NiFe-NS 10 mA cm? 300 mV [18]
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