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Figure S1: Digital images (A) under normal light & (B) under 365 nm UV lamp of (a) CQDs, (b)
CdSe QDs, (c) CQDs_CdSe

Table S1: Calculation for average lifetime

SNo Material T, o, T, a, T a; <t>(ns)
(ns) (ns) (ns)
1 CQDs 035 286 385 50.23 10.10 46.90 6.70
2 CdSe 3.18 3292 0.23 13.23 20.30 53.85 12

3 CQDs_CdSe 359 3236 1090 62.26 0.29 5.38 7.9



Table S2: Measurement of zeta potential

Sample Measurement 1 Measurement 2 Measurement 3  Average ZP

hame

CQDs =il -16.8 -18.4 -17.43 £ 0.49

CdSe -19.7 -26.8 -27.7 -24.73 £ 2.53
CQDs_CdSe -30.9 =32.1 -31.7 -31.56 £ 0.35
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Figure S2: PXRD patterns of synthesized CQDs, CdSe QDs
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Figure S3: FTIR spectra of synthesized CQDs, CdSe QDs, CQDs/CdSe (before and after electrolysis)

Figure S4: HRTEM image of (a) CQDs quantum dot, and (b) CdSe quantum dots with the respective
inverse Fast Fourier Transform images and lattice spacing values in the inset.



Table S3: Elemental composition of CQDs/CdSe

Elements Atomic %
Cd 3d 3.9
Se 3d 3.6
C 1s 92.5
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Figure S5: XPS Survey spectra of synthesized CQDs/CdSe QDs
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Figure S6: XPS Survey spectra of synthesized CQDs
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Figure S7: (a) XPS Survey spectra, (b) Cd 3d, (c) Se 3d of synthesized CdSe
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Figure S8: (a) Cls spectra of synthesized CQDs and CdSe, (b) Ols spectra of synthesized CQDs, (¢)
deconvoluted N 1s spectra of CQDs and CQDs/CdSe
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Figure S9: XPS Survey spectra of synthesized CQDs/CdSe (after electrolysis)
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Figure S10: iR corrected linear sweep voltametric curve of CQDs/CdSe, CdSe, Pt/C, RuO, for (a) HER,
(b) OER and CQDs/CdSe for (c) OWS at a scan rate of 10 mA/cm?
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Figure S11: Negative Linear sweep voltametric curve for CQDs/CdSe and benchmark catalyst
RuO, (inset: overpotential at 10 mA/cm?) performed at 10 mV/s in 1 M KOH.

Figure S12: Digital image of performed EC of CQDs
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Figure S13: Tafel Slope of (a) HER, and (b) OER where the nanocomposite exhibited a lower tafel
slope which indicates the quicker kinetics.
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Figure S14: CV cycles in non-faradaic region at different scan rate of (a) CdSe, (b) CQDs/CdSe, (¢)
Pt/C, (d) RuO,
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Figure S15: Double layer capacitance (Cg) of Pt/C and RuOq for the evaluation of electrochemically
active surface area (ECSA)

Table S4: Comparision table of the ECSA value of synthesized nanocomposite with the benchmark
catalysts

Material Ca ECSA
(mF/cm?) (cm?)
Pt/C 1.8 45
CdSe 6.1 152.5
RuO, 14.2 355
CQDs/CdSe 11.1 277.5

Table S5: Comparision table of the synthesized nanocomposite with the reported literatures

Materials Overpotential Tafel slope Stability Reference
(mV) (mV/dec)

HER | OER |HER |[OER
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Figure S16: EIS spectra of overall water splitting performed with CQDs_CdSe as anode and cathode
in 1 M KOH




Figure S17: Digital image of performed EC on CQDs and CdSe physical mixture as electrode and a
visible leaching of material was observed.
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