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Experimental Section

Synthesis of Ni-P/NF

In order to demonstrate the role of the phosphorization step, the Ni-P/NF catalyst was
also synthesized with the same method as for Ni(POs),-MoOs;/NF except for the
addition of (NH4);M0,07-4H,0 in preparation process.

Synthesis of Mo-P/NF

In order to demonstrate the role of the phosphorization step, the Ni-P/NF catalyst was
also synthesized with the same method as for Ni(POs),-MoOs;/NF except for the
addition of Ni(NO;),-6H,0 in preparation process.

Electrochemical measurements

All the electrochemical measurements were tested with a CHI 660E electrochemistry
workstation (CH Instruments, Inc., Shanghai) in a standard three-electrode system

using a 1.0 M KOH (pH=13.6) aqueous solution. The Ag/AgCl in saturated KCl



solution and graphite rod were used as reference and counter electrode, respectively.
one piece of Ni(POs),-MoO;/NF foam plate was directly use as working electrode.
Polarization curves were obtained using linear sweep voltammetry (LSV) curves
conducted with a scan rate of 5 mV s—!. Electrochemical impedance spectroscopy (EIS)
was tested with frequency from 10° to 0.01 Hz and an AC voltage of 10mV at -0.1 V

vs. RHE.

Figure S1. SEM images of (a) bare nickel foam and (b-d) NiMoO4/NF.



Figure S2. SEM image (a) and TEM images (b) of Ni(PO5;),-MoO3/NF.
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Figure S3. XRD patterns of NiMoO,/NF.
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Figure S4. Polarization curves for HER of Ni(PO;),-MoO;/NF from different

phosphating temperature.
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Figure S5. Polarization curves for HER of Ni(PO;),-MoO3/NF, Ni-P/NF and Mo-P/NF.
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Figure S6. Polarization curves for HER of Ni(PO;),-MoO;/NF from different

proportion of Mo and Ni by adjusting synthesis quantity of metal precursor.
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Figure S7. Polarization curves for OER of Ni(PO;),-MoO;/NF from different

phosphating temperature.
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Figure S8. Polarization curves for OER of Ni(PO;),-MoO3/NF, Ni-P/NF and Mo-P/NF.
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Figure S9. Polarization curves for OER of Ni(PO;),-MoO;/NF from different

proportion of Mo and Ni by adjusting synthesis quantity of metal precursor.
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Figure S10. CV curves at different scan rates of (a) Ni(PO3),-MoO3/NF and (b)
NiMoO4/NF. The capacitive currents of (c) Ni(PO3),-MoQO3/NF and (d) NiMoO4/NF

are measured at 0.30 V vs. RHE plotted as a function of scan rate.
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Figure S11. XRD patterns of Ni(PO;),-MoO3/NF before and after stability test.



Figure S12. The photograph of bubbles during the water splitting tests.
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Figure S13. XPS spectrum of Ni(PO3),-MoO;/NF from different ratio of Ni:Mo.
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Figure S14. XRD patterns of Ni(PO3),-MoO; powder.
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Figure S15. OER performance of Ni(PO3),-MoO;/NF in different scan rates.



Figure S16. (a) TEM image, (b) HRTEM image and (c-g) STEM mapping images of

Ni(PO3),-MoOs/NF after OER. The inset in (b) shows the corresponding SAED

patterns.
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Figure S17. (a) XRD patterns and (b-d) XPS spectrum of Ni(PO3),-MoO;/NF after

OER.

Table S1. Comparison of water splitting performance for Ni(POs),-MoO3/NF with

other reported electrocatalysts.

Current Potential
Catalyst density [V vs. Electrolyte Ref.
[mA cm—2] RHE]
Ni(PO3),-MoO5/NF 10 1.47 1.0 M KOH This work
NiP()ﬁzs().g,g 10 1.52 1.0 M KOH J. Mater. Chem. A !
Co;Mn;CH/NF 10 1.68 1.OMKOH  J Am. Chem. Soc ?




Ni,P/MoO,@MoS, 10 1.56 1.0 M KOH Nanoscale 3
A . Chem., Int.
MoS,/NisS, 10 156 1LOMKoOH e them
Ed. Engl.
N-Ni3S,/NF 10 1.48 1.0 M KOH Adv. Mater.?
MoP/Ni,P/NF 10 1.55 1.0 MKOH  J Mater. Chem. A ©
NiFeMo 10 1.45 1.OMKOH  ACS Energy Lett.
NiCoP/NF 10 1.58 1.0 M KOH Nano Lett.®
ACS Appl. Mater.
C0sSs@MoS,/CNFs 10 167 1.0 MKOH o e
Interfaces
Nifoam@Ni—Nij,M
: ACS Appl. Mater.
10 149 1.0MKOH (;St ppl. Mater
005N nterfaces
ACS Appl. Mater.
NiFe-NCs 10 167  1.0MKOH Pyt e
Interfaces !
NizFeN/r-GO 10 1.60 1.0 M KOH ACS Nano 2
CoP/rGO 10 1.70 1.0 M KOH Chem. Sci.3
Ni;(HPO3)s(OH)g 10 1.60 1.0 M KOH  Energy Environ. Sci.'*
Ni,P 10 1.63 1.0 M KOH  Energy Environ. Sci.'?
NiFeV 10 1.59 1.0 M KOH Small '
FeS,/CoS, 10 1.47 1.0 M KOH Small V7
Ni@NiO 10 1.71 1.0 M KOH Small '8
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