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Figure S1 (a) Photocatalytic all-glass closed gas system (Labsolar-6A, PerfectLight); (b) Calibration curve of
photocatalytic H, evolution
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Figure S2 The top and side views of constructed CeO, (111), (100), and (110) surfaces



Figure S3 SEM images of P-CeO, (a), P-CeO,-N3 (b), and P-CeO,-NHj3 (¢), C-CeO; (d), C-CeO2-N: (e), and C-CeO,-NHj3
(), R-CeO: (g), R-Ce0,-N> (h), and R-CeO,-NHj3 (i)
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Figure S4 Particle size distribution of P-CeO; (a), C-CeO; (b), R-CeO: (c, d), P-CeO,-NH3 (e), C-CeO,-NH; (), and R-
C602-NH3 (g, h)



Intensity (a.u.)

,* Ce 3d

R-CeO,-NH; &

1200 1000 800 600 400 200 0
Binding energy/eV
Figure S5 XPS spectra of prepared CeO>
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Figure S6 XPS results of the Ce 3d (a—c), O 1s (d—f), and N 1s (g—1) of N-doped CeO,



The percentage of Ce*" and Oags can be calculated by the following formula [1]:
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Due to the low concentration of the organic solution and weak adsorption, the photocatalytic kinetics
followed the Langmuir-Hinshelwood model (L-H model) is [2]:

lnc—ozkt
c

where k is the apparent rate constant, and 7 is the photocatalytic reaction time.
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Figure S8 The photodegradation efficiency (c/co) and the fitted kinetics curves of TC by prepared CeO>
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The band gap is calculated by Tauc’s formula [3]:

(ahv)'=A(hv—E,)
where a, &, v, A and E, represent the absorption coefficient, Planck’s constant, photon frequency, proportionality
constant, and band gap of a semiconductor, respectively, and the value of n for CeO, with a direct band gap is

2 [4].
Then, the valence band (E.p) can be calculated by formula:

Evb:ECb+Eg
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Figure S10 The Kubelka-Munk plots (a—c) and Mott-Schottky plots (d—f) of the prepared samples (C is the electric capacity)
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Figure S11 The potential diagrams of band structures of P-CeO> (a) and C-CeO; (b) systems
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Figure S12 The photocurrent curves (a and d), impedance spectra (b and e), and PL spectra (¢ and f) of samples



> > | >
2 2 gk 4 4 2L
&>5 E,; E=19557 eV E,;
Q Q ! Q
= =] =
m o =
G X GZG T G \%
&l
> P s ¥ > > 2 T A
e : : i H 2 L qk : v '
B [Eeme 1w | B 8 | Eoeme 1 a
g opy 43 B g g Ok, 4 il ;
m = 83} e e
~1 it 7!
2pee e
-3 g !
G X GZG G Vv
i W T 7 7
D=
- By S 45 e W i
2 2 L 4 R
e > 2 NN I '
? 2 2 O_E(M?BCV -
g g S i i " !
43} 3] 43 | it e
g S e e
2 b i
= 3 - R e L L
GC Y G MD AGYV G X G Z G T GV G X GZG T G \Y%

Figure S13 Band structures of CeO; (111) (a), CeO, (100) (b), CeO, (110) (c), CeO, (111)-N (d), CeO, (100)-N (e), CeO>
(110)-N (f), CeO; (111)-N-OV (g), CeO; (100)-N-OV (h), CeO; (110)-N-OV (i)

Table S1 The calculated Ce*", Q.4 and Ce-N contents of XPS results

Sample cces+/% C0ads/% cceN/Y%
P-Ce02-N2 23.48 21.06 —
P-CeO2-NH3 24.35 32.30 66.68
C-Ce02-N2 22.30 29.09 —
C-Ce02-NH3 23.33 32.79 54.14
R-Ce02-N2 24.30 31.54 —
R-CeO2-NH3 25.08 34.07 67.09

Table S2 The DFT calculated energy of surface models and formation energy of the doped system

Sample Esurr-n/eV Esurt/eV Eo/eV En/eV Eform/eV
CeO2 (111) —189.8195 -191.7122 3.2857
Ce02 (100) —188.4499 —190.2218 —1.6278 —3.0208 3.1649

CeO2 (110) —189.0781 —190.8074 3.1223




Table S3 The DFT calculated energy of surface models and formation energy of oxygen vacancy

1

Sample Esut/eV Esut.ov/eV EEOZ /eV Eov/eV

CeO2 (111) —191.7122 —184.8496 1.9733

CeO2 (111)-N —189.8195 —183.3776 1.5526
Ce0O2 (100) —190.2218 —183.4457 4.8893 1.8868

CeO2 (100)-N —188.4499 —182.0358 . 1.5248
Ce0O2 (110) —190.8074 —183.8746 2.0435

CeO2 (110)-N —189.0781 —182.7026 1.4862
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