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Figure S1. SEM images of Co(OH),/NF nanostructures at different magnifications.
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Figure S2. (a, b) SEM images of NF at different magnifications.

Figure S4. SEM images of CoP/NF nanostructures at different magnifications.
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Figure S6. Energy dispersive spectrum of NiMoP/CoP/NF and the atomic ratio (Co, Mo, Ni and P)
of NiMoP/CoP/NF (inset).
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Figure S7. XPS spectra of survey scan of NiMoP/CoP /NF.
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Figure S8. Linear sweep polarization curves of the catalysts in IM KOH.
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Figure S9. Cyclic voltammetry curves of various catalysts in the region of 0.09~0.19 V vs. RHE
at different scan rates: (a) NiMoP/CoP /NF, (b) CoP/NF, (¢) NiM0oO,/Co304/NF and (d)
NiMoP/NF.
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Figure S10. ECSA-normalized LSV curves (Inset: a bar chart of the ECSA).
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Figure S11. The trend in Cgy compared to the trend in R, of various catalysts.
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Figure S12. Chronopotentiometry curve of at a constant current density of 50 mA cm for 24 h in
1.0 M KOH.

NiMoP/CoP/NF \l

MMWW

Intensity (a,u.)

| L 1 1
20 40 &0 &0
2 Theta (degree)

Figure S13. The XRD patterns of NiIMoP/CoP/NF after durability test.

Figure S14. TEM image of NiMoP/CoP/NF after durability test.
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Figure S15. XPS spectra of NiIMoP/CoP/NF catalyst after durability test: (a) Ni 2p, (b) Co 2p, (c)
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Figure S16. SEM of NiMoP/CoP catalyst after durability test.

Table S1. XPS analysis of Mo species.

Mo Mo>* MoS+
3d5/2 3d3/2 3d5/2 3d3/2 3d5/2 3d3/2
FWHM 123  1.23 141 141 15 15
Area% 23.57 15.62 11.87 7.92 24.62 16.41
B.E. (eV) 2304 2335 2316 2347 23297 236.1

Table S2. XPS analysis of Co species.



Co?* Co* sat
2p3/2 2p1/2 2p3/2 2p1/2
FWHM 241 2.52 1.68 1.53 6.82 5.75
Area % 24.25 12.21 3.75 1.47 41.69 16.69
B.E. (eV) 7813 7975 777.7  792.7 784.5 802.2
Table S3. XPS analysis of Ni species.
Ni?* Ni?* sat
2p3/2 2p1/2 2p3/2 2p1/2
FWHM 1.59 1.76 2.50 2.50 5.59 5.38
Area % 8.4 4.4 30.72 13.14 27.37 17.97
B.E. (eV) 852.5 869.7 856.2 874.2 861.0 879.1

Table S4. Comparison of the HER activity of the NiMoP/CoP/NF with other reported TMPs

catalysts in 1 M KOH.

Overpotential

Tafel slope Referenc
Electrocatalyst (mV) Electrolyte
(mV dec!)
(M@10mA cm?2)
. 1.0 M )
NiMoP/CoP/NF 38 83.0 this work
KOH
1.0 M )
CoP/NF 121 116.0 this work
KOH
. 1.0 M )
NiMoP/NF 231 91.0 this work
KOH
. 1.0 M )
NiMo00,4/Co3;04/NF 169 154.0 this work
KOH
1.0 M
CusP NW/CF 143 67.0 1
KOH
1.0 M
CoP/CNT 122 54.0 2
KOH
1.0 M
CoP3/CoMoP/NF 125 61.1 3
KOH
. 1.0 M
NiCoP-CoP/NF 73 91.3 4

KOH



1.0 M

V-Ni,P NSAs/CC &5 95.0 5
KOH
. . 1.0 M
Ni,P/Ni/NF 98 72 6
KOH
. 1.0 M
NiCoP/CC 62 66.5 7
KOH
. . 1.0 M
NiS/Ni,P 111 454 8
KOH
1.0 M
CoP-FeP 71 42 9
KOH
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