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Figure S1. XRD patterns for (a) Mo,TiAlIC, MAX phase (1) and (b) Mo,TiC,Ty MXene after
etching (2) and after delamination (3).
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Figure S2. XPS survey spectra of (a) Mo,TiC,/WSe,, (b) WSe, and (c) Mo, TiC, MXene.
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Figure S3. Deconvoluted X-ray photoelectron spectra of WSe, displaying (a) W 4f and (b) Se 3d
chemical states.
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Figure S4. Deconvoluted X-ray photoelectron spectra of Mo,TiC, MXene displaying (a) C 1s, (b)
Mo 3d and (c) Ti 2p chemical states.
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Figure SS. Cyclic voltammograms of (a) Mo, TiC,/WSe,, (b) Mo, TiC,/WSe, after 10000 cycles,
(c) Mo,TiC, MXene and (d) WSe, in an argon-saturated aqueous 0.5 M H,SO, electrolyte, at a
rotation speed of 1600 rpm and scan rates from 50 to 500 mV s~!. Inset: Scan rate dependence of

the current densities for the corresponding materials.



Table S1. HER parameters for all tested materials.

Material Onset potential (V vs Potential (V vs RHE) at -10 Tafel slope Rct () ECSA JECSA
RHE) mA cm™ (mV dec™) (cm?)  (mA/cm? gcga)
Mo, TiC,/WSe, -0.14 -0.32 74 55 16.5 -0.0038
Mo, TiCy/WSe,? -0.15 -0.33 77 - 10.8 -
WSe, -0.26 -0.48 128 65 3.9 -0.0241
Mo, TiC, -0.55 -0.7 191 70 1.8 -0.0762
Pt/C -0.019 -0.037 31 29 - -
a) after 10000 cycles




Table S2. Comparison Table of WSe, and MXene-based electrocatalysts.

Material Electrolyte Potential (V vs RHE) Tafel slope Ry () Ref.
at -10 mA cm™ (mV dec™)

Mo, TiC,/WSe, 0.5 M H,SO, -0.32 74 55 This work
3% Ni—WSe, 0.5 M H,SO, -0.28 85 850 !
1T'-WSe, 0.5 M H,SO, -0.47 104 294 2
WS,/WSe, 0.5 M H,SO, -0.291 57 6.37 3
WSe,/Ti3C,Cl, 0.5 M H,SO, -0.19 50 18.6 4
MoS,/Ti;C, 0.5 M H,SO, -0.280 68 14.74 3
Ti;C, NWs 0.5 M H,SO, -0.476 129 7.08 6
Mo, TiC, Ty 0.5 M H,SO, -0.35 112 32.75 7
WSe,-CoP 0.5 M H,SO, -0.33 133 75 8
Co-WSe,@PPy 1 M KOH -0.337 138 307 ?
Co-WSe,@PANI 1 M KOH -0.308 127 139 ?
CO-Tig,Cz 1 M NaOH -0.30 147 - 10
CI-Ti;C,Cl, 1 M KOH -0.259 92 0.313 1
HF-Ti;C,Cl, 1 M KOH -0.444 311 0.44 1




Table S3. Concentration of individual states deconvoluted from high-resolution C 1s spectra.

Samole C Isat.% Clsat%(C-C Clsat%(C-O  C lsat.% (0=C-O
P (Mo,TiC) adv.) adv.) adv.)
Mo, TiC, 213 68.2 7.9 2.6
Mo, TiCo/WSe» 15.9 73.4 5.4 5.3

Table S4. Concentration of individual states deconvoluted from high-resolution W 4f spectra.

Sample W 4f at.% (WSe,;) W 4f at.% (WO3)
WSe, 35.3 64.7
M02T1C2/WSez 42.3 57.7

Table SS. Concentration of individual states deconvoluted from high-resolution Mo 3d spectra.

Mo 3d at.% Mo 3d at.% Mo 3d at.% 0
Sample (Mo,TiC,) (MoO,) (MoOs) Se 3s (at. %)
Mo, TiC, 11.1 61.9 27.0 -
Mo, TiC,/WSe, 2.5 50.2 28.8 18.5

Table S6. Concentration of individual states deconvoluted from high-resolution Ti 2p spectra.

Sample Ti2p at.% Ti2p at.% Ti2p at.%
P (Mo,TiC) (Mo, Ti''C) (TiO,)
Mo, TiC, 9.4 56.1 34.5




Figure S6. SEM image of (A) Mo,TiC,/WSe, hybrid and (B) Mo,TiC,/WSe, hybrid with
corresponding EDS elemental maps (a-c) showing the distribution of elements.
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Figure S7. SEM image of (A) Mo,TiC,/WSe, hybrid after chronoamperometry and (B)
Mo,TiC,/WSe, hybrid after chronoamperometry with corresponding EDS elemental maps (a-c)
showing the distribution of elements.
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