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Fig. S1 Photographs of blank carbon cloth (left), Fe-Mo-O/CC precursor (middle), 

and MoP NWs/CC sample (right). 
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Fig. S2 SEM images and XRD patterns of MoO3 precursor prepared without the Fe (a, 

b) and the corresponding pristine MoP/CC (c, d).
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Fig. S3 EDX elemental mapping images of Fe, Mo and O for Fe-Mo-O/CC precursor. 

It confirms the even distribution of Fe, Mo and O elements in precursor.
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Fig. S4 EDX spectrum for the MoP NWs/CC.
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Fig. S5 XPS pattern of Fe-Mo-O/CC: (a) The survey spectrum shows the presence 

of Mo, Fe, O, and C element on the surface of sample; (b) Fe 2p spectrum which 

exhibits two peaks at 711.4 eV and 724.7 eV, respectively, displays the type 

characteristics of Fe3+; (c) two intense peaks for Mo 3d at 233.2 eV and 236.3 

eV correspond to Mo6+, which can belong to MoO3; (d) O 1s region which also 

presents two peaks at 530.6 eV and 532.3 eV reflects two kinds of oxygen 

chemical states assigning to the O2- ions in oxide and C-O bonds, respectively.
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Fig. S6 (a) XPS survey spectrum of the MoP NWs/CC before acid treatment; (b) 

Fe 2p; (c) Mo 3d; (d) P 2p regions for the MoP NWs/CC before acid treatment: 

Fe 2p region shows the existance of Fe at high valence; the Mo 3d region, except 

for the peaks of MoP, also exhibits others peaks that can be attributed to high 

valence Mo species arising from the further surface oxidation and some residual 

MoO2; for P 2p region, large packet peak at high bending energy belongs to P-O 

species that are also due to superficial oxidation, and P 2p region can be assigned 

to P into phosphide.
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Fig. S7 XRD pattern of the MoP NWs/CC before acid treatment, which shows 

small peaks indexed to MoO2 residual.
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Fig. S8 Cyclic voltammograms in the region of 0.1-0.3 V vs. RHE at various scan 

rates of (a) pristine MoP/CC and (b) MoP NWs/CC.
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Fig. S9 Structure and composition characterization of the MoP NWs/CC after a 

24 h stability test: (a) XRD pattern presents a pure MoP phase; (b) the SEM 

images after stability tests doesn’t appear to induce obvious morphological 

changes; (c-f) XPS spectrum after the stability tests indicates the well-maintained 

surface chemical state.
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Fig. S10 Chronopotentiometric curves for the CV-processed MoP NWs/CC at a 

static current density of 10 mA cm-2 for 24 h in 1 M KOH (a) and 1 M PBS (b) 

electrolytes, respectively.



12

Table S1 Comparison of HER performance in acid electrolytes for HER 

electrocatalysts in the literatures and this work 

Catalysts

Loading

mass

(mg cm-2)

Tafel 

slope

(mV dec-

1)

Current 

density

(j, mA cm-

2)

Overpotential at 

the corresponding 

j (mV)

Exchange current

density (j, mA cm-2)
Ref.

MoP 0.071 60 10 246 0.004 1

MoP-CA2 0.36 54 10/100 125/200 0.086 2

Commercial MoP ～0.1 50 10 150 0.01 3

MoP ～1 50 10/100 117/180 0.05

MoP|S ～3 50 10/100 64/120 0.57

4

4

Mo-W-P 4.0 52 20/100 93/138 - 16

MoP2 1 52 10/100 121/193 - 5

Fe-promoted 

MoP
0.071

49 10 195 - 6

Pristine MoP/CC 2 60.8 10/100 173/241 0.014 This work

MoP NWs/CC 2 53.3 10/100 113/174 0.075 This work
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Table S2 Comparison of HER performance in alkaline electrolytes for HER 

electrocatalysts in the literatures and this work

Catalysts

Loading

mass

(mg cm-2)

Tafel slope

(mV dec-1)

Current 

density

(j, mA cm-

2)

Overpotential at 

the corresponding 

j (mV)

Exchange current 

density (j, mA cm-2)
Ref.

CoP/CC 0.92 129 10 209 - 7

FeP/CC 1.5 146 10 218 - 8

WP/CC 2 102 10 150 - 9

MoB 2.3 59 5 250 0.002 10

MoCx 0.8 59 10 151 0.029 11

Mo2C-NCNT ～3 - 10 257 - 12

Ni - - 10 400 - 10

Co-S/FTO 0.0796 - 1 480 - 15

Amorphous 

MoS2/FTO
- - 10 540 - 17

Ni wire - - 10 350 - 18

Pristine MoP/CC 2 86.1 10/100 231/332 0.021 This work

MoP NWs/CC 2 65.6 10/100 103/181 0.279 This work
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Table S3 Comparison of HER performance in neutral electrolytes for HER 

electrocatalysts in the literatures and this work

Catalysts

Loading

mass

(mg cm-2)

Tafel slope

(mV dec-1)

Current 

density

(j, mA cm-

2)

Overpotential at 

the corresponding 

j (mV)

Exchange current 

density (j, mA cm-2)
Ref.

Co-NRCNTs ~0.28 - 2/10 380/540 - 13

Mo2B 2.3 - 1 250 - 10

Mo2C - - 1 200 - 10

H2-CoCat/FTO - 140 2 385 - 14

CuMoS4 crystals 0.0416 95 2 210 - 19

Pristine MoP/CC 2 147.8 2/10 289/412 0.016 This work

MoP NWs/CC 2 119.4 2/10 63/232 0.114 This work
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Supplementary Movie 

This vedio exhibits as-synthetized MoP NWs/CC electrode operated at a large current 

density of 80 mA cm-2 to drive hydrogen evolution reaction in 0.5 M H2SO4 solution. 

Substantial hydrogen bubbles are generated and quickly released from the electrodes.


