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Peak list Mo,C

No. h k 1 d [A] 2Theta[deqg] I [%]
1 1 0 0 2.60000 34.467 20.0
2 0 0 2 2.37000 37.934 30.0
3 1 0 1 2.28000 39.492 100.0
4 1 0 2 1.75000 52.230 16.0
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Peak list MoO,

Intensity (%)

No.

O Jo Ui Wb

1 1 0 1.50300 61.662

1 0 3 1.34900 69.642

2 0 0 1.30300 72.481

1 1 2 1.26900 74.748

2 0 1 1.25500 75.727

0 0 4 1.18300 81.255

2 0 2 1.14000 85.017

1 0 4 1.07700 91.324

2 0 3 1.00300 100.349

2 1 0 0.98400  103.040

2 1 1 0.96400 106.082

1 1 4 0.93000  111.845

2 1 2 0.90800 116.065

1 0 5 0.89000 119.881

2 0 4 0.87500  123.367

3 0 0 0.86800  125.107

2 1 3 0.83500 134.593

3 0 2 0.81500  141.872
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k 1 d [A] 2Thetal[deg] I [31
0 1 4.80500 18.450 2.0
1 1 3.42000 26.033 100.0
0 1 2.81300 31.785 4.0
0 0 2.44200 36.775 30.0
1 1 2.43700 36.853 30.0
1 1 2.42600 37.026 70.0
0 2 2.40300 37.393 35.0
1 0 2.18100 41.365 6.0
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Peak list graphite

No. h k 1 d [A] 2Thetal[deg] I [%]
1 1 1 1 3.34701 26.611 100.0
2 0 1 0 2.08083 43.455 11.3
3 1 1 0 1.95849 46.322 7.2
4 2 2 2 1.67351 54.812 5.0
5 1 1 2 1.62279 56.677 4.0
6 2 2 1 1.46021 63.677 1.4
7 -1 1 0 1.22803 77.697 3.2
8 2 3 2 1.18926 80.739 1.0
9 1 2 0 1.15288 83.849 4.9

10 3 3 3 1.11567 87.329 0.7

Figure S1: Data of the JCPDS patterns of graphite (bottom), MoO, (middle) and a-Mo,C (top).
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Figure S2: Linear sweel voltammetry curves of Mo deposited on GNWs/ Papyex ®, under

various deposition times

S6



(b)

Figure S3: Digital image of a) GNWs on Papyex electrode and b) nanostructured Mo,C on

GNW:s electrode.
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Figure S4: Mo and C EDS mapping and SEM image of Mo,C/GNWs prepared after 15 min of

annealing times.
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Figure S5: Raman spectra of bare GNWs, fresh (red line) and after thermal annealing at 950

°C (black line) in Ar atmosphere, showing luck of any structural alteration.
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Figure S6: a) SEM image of Mo,C deposited on GNWs/Papyex ©, after carburization in CHy

atmosphere. Partial etching of the GNWs is observed. b) Raman spectra of the sample before
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and after Mo,C deposition reveal the deterioration in the crystal quality of the GNWs, as a

result of the carburization process in CH, atmosphere.

Figure S7: TEM image of a single crystal Mo,C particle.
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Figure S8: XPS graph of Cspeak of GNWs/ Papyex and Mo deposited on GNWs on Papyex
, revealing absence of Mo-C interaction.
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Figure S9: XPS graph of C,, peak a) before and b) after carburization.
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Figure S10: XPS graph of Mo3d peak before carburization.
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Figure S11: XPS graph of Mosq4 peak after 4° (a), 8’ (b) and 15’ (c) of carburization duration.
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Figure S12: a) Chronoamperometry test during 1 h under 200 mV of constant bias vs RHE. b)

EDS analysis, ¢c) SEM images and d) XRD analysis, of the electrode before and after the test
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Figure S13: Raman spectrum of Mo,C on Papyex substrate.
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Figure S14: SEM image of a Mo,C film formed on a Papyex substrate, after carburization of

sputtered Mo in a CH4 atmosphere.
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Figure S15: CV graphs of Mo carbide deposited on a) Papyex and GNWs after b) 4°, ¢) 8’ and

c) 15’ of annealing duration, obtained under varying scan rates
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Figure S16: a) CV graphs and b) current density-scan rate plots of bare GNWs electrodes.
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