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Figure S1. (a) Standard curves for different concentration of H,O, and (b) The linear
relationship of concentration of H,O, vs. UV-vis absorption intensity.

Figure S2. XPS survey spectra of BCN, TCN, BCN/Nal 4 and TCN/Nal 4.

Figure S3. XPS spectra I 3d for TCN/Nal 4.

Figure S4. (a-b) Typical AFM images and the height profile along the line in AFM of
TCN/Nalg 4.

Figure S5. Histogram of H,O, production for BCN, TCN, BCN/Nal 4 and TCN/Nalj 4.
Figure S6. Time profiles of H,O, production for TCN/Nal, 4, TCN/Nal, 3, TCN/Nalj
under visible light irradiation.

Figure S7. UV—vis absorption spectra of H,O, produced with IPA in photocatalytic
stage of (a) BCN and (b) TCN at different times.

Figure S8. UV—vis absorption spectra of H,O, produced with IPA in photocatalytic
stage of (a) BCN/Nalj4 and (b) TCN/Nalj 4 at different times.

Figure S9. Photocatalytic H,O, production activity of TCN/Naly4 under different
conditions.

Figure S10. Photocatalytic H,O, production activity of TCN/Nal 4 under 420 nm, 500
nm, 550 nm light irradiation.

Figure S11. Histogram of H,O, production for TCN/Nal, 4 under 420 nm, 500 nm, 550
nm light irradiation.

Figure S12. Isosurface map of IRI of pure BCN and TCN/Nal.

Figure S13. Total density of states (DOS) and partial density of states (PDOS) of
pure BCN and TCN/Nal.

Figure S14. Electronic structure of the optimized HOMO and LUMO of pure BCN.
Green and blue isosurfaces represent electron and hole distributions, respectively. The
isosurface value is 0.003 e/A3.

Figure S15. Electronic structure of the optimized HOMO and LUMO of O, adsorbed
BCN. Green and blue isosurfaces represent electron and hole distributions,

respectively. The isosurface value is 0.003 e/A3.



Figure S16. Electronic structure of the optimized HOMO and LUMO of TCN/Nal.
Green and blue isosurfaces represent electron and hole distributions, respectively. The
isosurface value is 0.003 e/A3.

Figure S17. Electronic structure of the optimized HOMO and LUMO of O, adsorbed
TCN/Nal. Green and blue isosurfaces represent electron and hole distributions,

respectively. The isosurface value is 0.003 e/A3.



Experimental sections

Characterization

In this experiment, in order to determine the microscopic morphology of the
catalysts, scanning electron microcopy (SEM; S-4800, Hitachi, Japan) and transmission
electron microscope (TEM; JEM-F200, JEOL, Japan) were put into effect. The powder
X-ray diffraction (XRD; Rigaku, Japan) was used to analyze the crystalline phase
structure of sample. Additionally, in order to further explore the chemical structure of
the catalysts, the X-ray photoelectron spectroscopy (XPS; Thermo- Scientific K-
Alpha+, USA) and fourier-transform infrared spectroscopy (FTIR; Tensor 27, Bruker
Optics, German) were performed. By using the UV-Vis spectrophotometer (UV-3600,
Shimadzu, Japan) with a reflectance standard BaSO, powder, UV-vis diffuse
reflectance spectra (DRS) was obtained. Fluorescence spectrometer (F-7000, Hitachi,
Japan) was used to carried out the photoluminescence (PL) spectroscopy with 370 nm
excitation wavelength. Electron spin resonance (ESR) experiments were performed on

the Bruker ESR JESFA200 spectrometer.
DFT calculation

The geometry optimization and excited-state calculations was performed by
PBEO0-D3(BJ) exchange-correlation functional with the 6-311G(d) basis set based on
Gaussian 16 C.01 code.'*® Frequency calculations were performed to ensure that the
stability configuration has no imaginary frequency. The solvent effect of H,O was
considered using self-consistent reaction field (SCRF) based on the solvation model
density (SMD) implicit solvent model.” Frontier molecular orbital, Fukui function,3-1
density of states (DOS), interaction region indicator (IRI),!! hole-electron analysis'?
and interfragment charge transfer (IFCT) were calculated with Multiwfn 3.8(dev).!? All

structures and isosurfaces images were visualized by VMD 1.9.3.14
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Figure S1. (a) Standard curves for different concentration of H,O, and (b) The linear

relationship of concentration of H,O, vs. UV-vis absorption intensity.
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Figure S2. XPS survey spectra of BCN, TCN, BCN/Nal4 and TCN/Nalj 4.
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Figure S3. XPS spectra I 3d for TCN/Nalj 4.
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Fig. S4 (a-b) Typical AFM images and the height profile along the line in AFM of
TCN/N&I()A.
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Figure S5. Histogram of H,O, production for BCN, TCN, BCN/Nal 4 and TCN/Nalj 4.
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Figure S6. Time profiles of H,O, production for TCN/Nal 4, TCN/Nal, 3, TCN/Nalj ;

under visible light irradiation.
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Figure S7. UV—vis absorption spectra of H,O, produced with IPA in photocatalytic
stage of (a) BCN and (b) TCN at different times.
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Figure S8. UV—vis absorption spectra of H,O, produced with IPA in photocatalytic
stage of (a) BCN/Nalj4 and (b) TCN/Nalj 4 at different times.
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Figure S9. Photocatalytic H,O, production activity of TCN/Naly4 under different

conditions.
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Figure S10. Photocatalytic HO, production activity of TCN/Naly4 under 420nm,

500nm, 550nm light irradiation.
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Figure S11. Histogram of H,0, production for TCN/Naly4 under 420nm, 500nm,

550nm light irradiation.
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Figure S12. [sosurface map of IRI of pure BCN and TCN/Nal.
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Figure S13. Total density of states (DOS) and partial density of states (PDOS) of
pure BCN and TCN/Nal.
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Figure S14. Electronic structure of the optimized HOMO and LUMO of pure BCN.
Green and blue isosurfaces represent electron and hole distributions, respectively. The

isosurface value is 0.003 e/A3.
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Figure S15. Electronic structure of the optimized HOMO and LUMO of O, adsorbed
BCN. Red and blue isosurfaces represent electron and hole distributions, respectively.

The isosurface value is 0.003 e¢/A3.
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Figure S16. Electronic structure of the optimized HOMO and LUMO of TCN/Nal.
Green and blue isosurfaces represent electron and hole distributions, respectively. The

isosurface value is 0.003 e/A3.
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Figure S17. Electronic structure of the optimized HOMO and LUMO of O, adsorbed

TCN/Nal. Red and blue isosurfaces represent electron and hole distributions,

respectively. The isosurface value is 0.003 e/A3.
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