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Figure S1. Rietveld analysis of CeO, photocatalyst and composition of the CeO, photocatalyst
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Figure S2. FTIR spectra of C3Ns CeO, and C3Ns/CeO, Composite.
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Figure S3. a) SEM image (b-c) respective energy-dispersive spectroscopy ratio of the
Ce0,/C3N5 composite (Ce, O, C, and N elements)
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Figure S4. Survey XPS spectra of CeO,, C3N5 and C5Ns/CeO, Composite.
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Figure SS5. high resolution XPS of (a) Cls, (b) N 1s, (c¢) Ce 3d, (d) O 1s spectra of CeO, and

C;3N; pristine materials.
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Figure S6. photoluminescence spectra of the samples.

The conduction band (CB) can be evaluated and converted to reversible hydrogen electrode
(RHE) scale according to Nernst equation given as equation S1.

E rie = E agagcr T E® agiagar + (0.059*pH) (S1)

where Egpg is the converted potential vs. RHE, E%gaeci is 0.197 V, E agagal is the
experimentally measured potential against Ag/AgCl reference and pH of Na,SO, electrolyte is

7 at 25 °C. Further, the valence band (VB) was calculated using Equation S2:

Evg =Eg + Ecp (S2)
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Figure S7. Mott—Schottky analysis of the samples a) CeO, b) C;Ns
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Figure S8. XRD analysis of C;Ns/CeO, composite after and before the reaction study.
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Table S1. Physiochemical properties of the pristine catalyst used for photocatalytic

application

Catalyst

CeO,

GNs

Crystallite size

(nm)

7.13 nm

8.55 nm

Band gap (eV)

2.5

1.9

VB edge potential

(ev)

2.03

1.09

CB edge potential
(eV)

Table S2. Elemental composition of C;Ns CeO, and C3N5/CeO, Composites

-0.47

-0.81

Catalyst Elemental Composition Elemental Composition

(SEM EDAX) (%) (XPS) (%)

CeO, Ce O Ce O
69.7 30.3 81.4 19.6

C,N, C N C N
29.1 70.9 394 60.6

CeO, /C;Ng | Ce o | cC N Ce | O C N
26 296|274 404 2.1 | 206 | 356 41.7
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Table S3. Activity comparison of some representative photocatalysts for photocatalytic

hydrogen production.
SI Catalyst Scavenger Co- Light Hydrogen | Referenc
No Catalyst | Source evolution e
rate
(nmol/g/h)
1 S-doped C;N;s TEOA - uv 486 St
2 Cr/N-STO Methanol Pt uv 106.7 Sl
3 NiO/C;N; TEOA - uv 357 SBI
4 CdS/C;3N5 TEOA - uv 502.11 St
5 | C3N4/CeCO30H/Ce0O, TEOA - uv 764 SBI
6 CCOz/MOSQ NaZSO3/NaZS - uv 112.5 8[6]
7 CeO,/MXene TEOA - uv 454.32 St
8 Rh-TiO,—CeO, Methanol - uv 48.3 Stel
9 NR-CeO,/CdS Lactic Acid - Visible 444 N
10 CeO,/C5N; Methanol - Visible 1256 This Work
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