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Density functional theory (DFT) calculations
The structural optimization was carried out by Vienna Ab-initio Simulation 
Package(VASP)S1 with the projector augmented wave (PAW) method.S2 The exchange-
correlation functional was treated using the Perdew-Burke-Ernzerhof (PBE)S3 
functional in combination with the DFT-D3 correction.S4 The cut-off energy of the 
plane-wave basis was set at 450 eV. For the optimization of both geometry and lattice 
size, the Brillouin zone integration is performed with 2×2×1 MonkhorstS5 k-point 
sampling. The self-consistent calculations applied a convergence energy threshold of 
10-5 eV. The equilibrium geometries and lattice constants were optimized with 
maximum stress on each atom within 0.02 eV/Å. In calculation of band structure, high-
symmetry points were obtained by vaspkit interface.S6,S7
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Fig. S1 The EDX spectra and element content of MCN and MCNC0.02.



Fig. S2 The solid-state 13C NMR spectra of MCN (a) and MCNC0.02 (b).



Fig. S3 The MottSchottky curves of MCN (a) and MCNC0.02 (b).

Fig. S4 DFT calculations of the methyl/acetenyl modified g-C3N4. (a) Structure model. 
(b) Band structure. (c) Density of states.

Fig. S5 EPR spectra of the control samples using TEMPO as the spinning probe.



Fig. S6 Photocatalytic H2O2 generation rate of MCN and MCNC0.02.

Fig. S7 Detection of •OH by using TA as a fluorescent probe. (a) MCN, (b) MCNC.

Fig. S8 Detection of •O2
– by using INT as a probe molecule. (a) MCN, (b) MCNC.

Fig. S9 The proposed oxidation path of TEOA according to previous reports.S8



Fig. S10 The characterizations of the C-doped g-C3N4 samples. (a) Steady-state PL 
spectra of the pristine and C-modified g-C3N4 samples. (b) N2 adsorption-desorption 
isothermal curve of MCNC005.

Fig. S11 Photocatalytic hydrogen evolution of the samples under white light 
irradiation.

Fig. S12 The characterizations of the samples after stability test. (a) TEM image of 
MCNC0.02 after cyclic test. (b) XRD patterns of the fresh and used MCNC0.02 sample.



Fig. S13 The calibration curves for the measurement of MB concentration. (a) 
Absorbance curves of MB with different concentrations. (b) Calibration curve of MB 
by monitoring the wavelength at 664 nm.

Fig. S14 The photocatalytic MB degradation of the samples under visible light ( > 
420 nm) irradiation. (a) MCN. (b) MCNC0.02.

Table S1 Elemental analysis of the MCN and MCNC samples.
         Atomic ratio (%)
Samples

C N

MCN 32.13 67.87
MCNC 34.92 65.08



Table S2 Comparison of the H2 evolution rate and AQY values over some g-C3N4-based 

photocatalysts.

Photocatalyst Light source Co-
catalyst

Sacrificial 
agent

H2 
evolution 
rate (μmol 
g–1 h–1)

AQY Ref.

g-C3N4 300 W Xe 
lamp, λ > 
420 nm

Pt (3.0 
wt%)

TEOA (10 
vol%)

106.9 / S9

Polytriazine 
imide/Li+Cl–

300 W Xe 
lamp, λ > 
300 nm

Pt (1.0 
wt%)

Overall 
water 
splitting

1890.0 ~6.0% at 
380 nm

S10

Triptycene 
incorporated 
g-C3N4

300 W Xe 
lamp, λ > 
420 nm

Pt (1.0 
wt%)

TEOA (10 
vol%)

1618.0 4.8% at 
420 nm

S11

C-
incorporated 
g-C3N4

300 W Xe 
lamp, λ > 
420 nm

Pt (0.5 
wt%)

TEOA (15 
vol%)

2500.0 / S12

C bridged g-
C3N4

300 W Xe 
lamp, λ > 
420 nm

Pt (3.0 
wt%)

TEOA (10 
vol%)

529.0 / S13

Holey C-
doped g-C3N4

Medium 
pressure 
mercury, λ > 
400 nm

Pt (3.0 
wt%)

EDTA (10 
vol%)

60.9 2.05% at 
417 nm, 
0.88% at 
458 nm

S14

Ascorbic acid 
modified g-
C3N4

300 W Xe 
lamp, λ > 
400 nm

Pt (1.0 
wt%)

TEOA (10 
vol%)

198.2 / S15

C-doped g-
C3N4

500 W Xe 
lamp, AM 
1.5G, 100 
mW cm–2

Pt (1.0 
wt%)

Methanol 
(10 vol%)

216.8 / S16

C-doped g-
C3N4@C, N 
co-doped 
ZnO

500 W Xe 
lamp, AM 
1.5G, 100 
mW cm–2

Pt (1.0 
wt%)

Methanol 
(10 vol%)

441.4 / S17

C-
incorporated 
g-C3N4

300 W Xe 
lamp, λ > 
420 nm

Pt (3.0 
wt%)

TEOA (10 
vol%)

1003.9 / S18

Porous C-
doped C3N4

300 W Xe 
lamp, λ > 
420 nm

Pt (3.0 
wt%)

TEOA (20 
vol%)

1266.8 10.1% at 
420 nm

S19

C self-doped 300 W Xe Pt (3.0 TEOA (10 1224.0 / S20



g-C3N4 lamp, λ > 
400 nm

wt%) vol%)

C-enriched 
porous g-
C3N4

300 W Xe 
lamp, λ > 
420 nm

Pt (3.0 
wt%)

TEOA (10 
vol%)

2352.0 / S21

Broom-like 
O-doped g-
C3N4

300 W Xe 
lamp, λ > 
420 nm

Pt (3.0 
wt%)

TEOA (10 
vol%)

13610.0 / S22

Edge C-
modified g-
C3N4

300 W Xe 
lamp, λ > 
420 nm

Pt (3.0 
wt%)

TEOA (10 
vol%)

626.0 5.0% at 
380 nm, 
1.9% at 
420 nm, 
1.1% at 
450 nm
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