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Fig. S1 SEM images of (a) CoM00O,-0.9H,0/NF and (b) Co,Mo03;0s/NF
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Fig. S2 XRD pattern of CoM00O,4-0.9H,0 supported on Ni foam.
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Fig. S3 (a,b) TEM images of the tip region of Co nanowires. The inset in b shows the
lattice fringe of the Co nanowire. (c,d) TEM images of Co,Mo3;0g nanosheets with

tiny pores (20~40 nm).
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Fig. S4 (a) XPS survey spectrum of Co,Mo;0¢/NF. High-resolution XPS spectrum of

(b) Co 2p region, (c) Mo 3d region, and (d) O 1s region of Co,Mo03;0g/NF.
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Fig. S5 Polarization curves of Co,Mo030g/NF and Co,Mo30g/Co/NF before and after

iR-compensation (90%) in 1.0 M KOH.
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Fig. S6 The amount of experimentally measured and theoretically calculated H,

versus time for (a) Co,Mo3;0g/Co/NF and (b) Co,Mo30¢/NF. A constant current of 10

mA was applied for 3,600 s; the electrolyte was 1.0 M KOH.
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Fig. S7 (a) LSV curves of Co;04/NF and Co/NF at a scan rate of 1 mV s in 1.0 M
KOH (with 90 iR-compensation) . (b) Tafel plots derived from the LSV curves of the
electrocatalysts. The HER activity of Co;04 and Co nanowires supported on Ni foam
was investigated as well. The Co;04/NF and Co/NF yield a current density of 10 mA
cm? at overpotentials of 164 mV and 191 mV, respectively, much higher than the
Co,Mo0;05-based electrodes. Meanwhile, the Tafel slopes of Co3;O04/NF (109 mV dec!)
and Co/NF (98 mV dec!) are also higher than the Co,Mo3;0g-based electrodes. The
above results verify the important role of Co,Mo0;0g in the efficient hydrogen

evolution.
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Fig. S8 Cyclic voltammetry (CV) tests at different scan rates in non-Faradaic regions
for (a) CoMo00O4-0.9H,0/NF, (b) CoM00O,4-0.9H,0/Co3;04/NF, (c) Co,Mo3;0¢/NF and

(d) Co,Mo0304/Co/NF electrodes.
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Fig. S9 (a) The current density variation (Aj = (j, - j.)/2, at -0.09 V vs Ag/AgCl for
CoMo0040.9H,0O/NF and -0.14 V vs Ag/AgCl for CoMoO,4 0.9H,0/Co504/NF)
against the scan rates of Cyclic Voltammetry (CV) measurements. The Aj as a
function of the scan rate yields a straight line and the slope of this straight line is
equal to the value of Cp. (b) Comparison of the calculated electrochemical double

layer capacitance (Cpp) of different electrocatalysts in this work.
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Fig. S10 (a,b) SEM images of Co,Mo03;0g/Co/NF after stability test at different

magnifications.
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Fig. S11XPS spectra of Co,Mo03;04/Co/NF electrocatalyst before (black) and after 20

h chronopotentiometry test (red). (a) XPS survey spectra, and high-resolution XPS

spectra of (b) Co 2p region, (¢c) Mo 3d region and (d) O 1s region.
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Fig. S12 Curve-fitted high-resolution XPS spectra of (a) Mo 3d region, (b) O 1s

region of the Co,Mo0;0g/Co/NF electrocatalyst after 20 h chronopotentiometry test, (c)

Mo 3d region and (d) O 1s region of the as-prepared Co,Mo30g/Co/NF.
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Table S1. The HER catalytic activities of Co,Mo3;0g-based eletrocatalysts in this

work and reported non-noble metal electrocatalysts in alkaline solutions.

Onset overpotential

Overpotential (mV) Tafel slope

Electrocatalysts Electrolyte  Ref.
(mv) at 10 mA cm?? (mV dec?)
This
Co,Mo0;0g/Co/NF 9 50 49 1.0 M KOH
work
This
Co,Mo;0¢/NF 16 85 88 1.0 M KOH
work
Co-Mo nanoparticles — 75 — 1.OMKOH [1]
Co-Mo,C nanowires 25 118 44 I.OMKOH [2]
Mesoporous MoO;_ — 138 56 0.1 M KOH [3]
Nanoflower-like MoO,/NF ~0 55 66 1.OMKOH [4]
N,P-Doped Mo,C@C
— 47 71 I.OMKOH [5]
nanospheres
S and N codoped MoP — 49 31 1.OMKOH [6]
Mo,C nanoparticels on
38 100 65 I.OMKOH [7]
carbon microflowers
Co/Co504 core/shell 129 mV
~30 44 1.0OMKOH [§]
nanosheets at 20 mA cm
Hollow Co0504 microtube 190 mV
100 98 I.OMKOH [9]
arrays at 20 mA cm?
Co(OH),@PANI hybrid
50 90 92 1.OMKOH [10]
nanosheets
70 mV
Ni-Mo nanopowders — — 20MKOH [11]
at 20 mA cm
NiMo alloy nanowires — 30 86 1.OMKOH [12]
Ni,P/Ni/NF 40 98 72 1.OMKOH [13]
CoP/CC 115 209 129 1.0OMKOH [14]
FeP NAs/CC 86 218 146 1.OMKOH [15]
c-CoSe,/CC — 190 85 1.OMKOH [16]
NiSe/NF — 96 120 1.OMKOH [17]
NiCo,S4 NW/NF — 210 58.9 1.OMKOH [18]
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NiCo,S4/NF 17 65 84.5 1.OMKOH [19]

NiFe LDH/NiCo0,04/NF 83 192 59 1.0OMKOH [20]
NiCoFe LTHs/CFC 180 200 70 1.OMKOH [21]
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