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Figure S1. EDS spectra and elemental mapping for (a) 3-EuM, (b) 5-EuM, and (c¢) 7-
EuM samples.
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Figure S2. XPS survey scan spectra for 3-EuM, 5-EuM, and 7-EuM samples.
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Figure S3. Comparison of LSV polarization curves of 5-EuM sample in acidic, alkaline,
and neutral mediums.
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Figure S4. Post catalytic (a) XRD and (b) SEM image of 5-EuM sample.
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Figure S5. Comparison of LSV polarization curves (a) electrocatalytic, (b) photocatalytic
using Pt and graphite rod counter electrodes.
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Figure S6. (a-b) UV-Vis absorption spectra of CdS and Eu,O; and (inset) Tauc plot
estimating the band gap values, (c-d) M-S plots for CdS and Eu,0; estimating the flat-band

potential (Vg,).
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Figure S7 (a) Total density of states (TDOS) of MXene and Eu,0;/MXene-O,, and (b)

magnified view of the total density of states near the Fermi level.
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Table S1. Comparison of water splitting and supercapacitor parameters for Ti;C,Tx MXene-

based catalyst.

Catalyst Overpotential Specific Current Reference

(mV) Capacitance density

HER OER
Ni,Cu,MX-NF 111.0 1852 380.86 0.5 1
mA/cm?
WS,/MC - 307.0 305.45F/g 10 mV s! 2
CTAB-rGO/MXene 179.0 360 544.5 F/g 0.5A/g 3
Na-MnO, 439.7 381.2 395 F/g 5 mA/cm? 4
Ti;C,Ty/NH,-RGO/MoSn,Ses - - 120.2 F/g 1 Alg 5
NiCo0,04@Ni1Co,S4 59 201 1039 C/g 2A/g 6
MXene/MnO, - - 242 F/g 1 Alg 7
Ni-NiO/Ti13C, T, 72.0 248.0 - - 8
Eu,05/Ti;C,Tx MXene 63.0 169.0 37498 F/g 0.6 A/g This
Work
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