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Figure S1. SEM images of 0.5-P-HCN (A, B, C), 1.5-P-HCN (D, E, F), and 2.0-P-HCN (G, H, I). 
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Figure S2. TEM images (A, B, C) and EDS elemental mapping (D) of g-C3N4. 
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Figure S3. TEM images (A, B, C) and EDS elemental mapping (D) of HCN. 
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Figure S4. FT-IR spectra of 1.0-P-HCN before and after reaction for three cycles. 
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Figure S5. XRD patterns of 1.0-P-HCN before and after reaction for three cycles. 
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Figure S6. SEM images of 1.0-P-HCN after reaction for three cycles. 
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Figure S7. TEM images (A, B, C) and EDS elemental mapping (D) of 1.0-P-HCN after reaction for three 

cycles. 
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Figure S8. XPS spectra of C 1s (A), N 1s (B) of 1.0-P-HCN before and after reaction for three cycles. 
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Figure S9. Mott-Schottky plots of g-C3N4 (A), HCN (B), and 1.0-P-HCN (C) at the frequency of 1000 Hz, 

1500 Hz, and 2000 Hz. 
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Figure S10. XPS valence band spectra ofg-C3N4 (A), HCN (B) and 1.0-P-HCN (C). 
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Table S1. Specific surface area and average pore diameter of g-C3N4, HCN, and x-P-HCN 

Samples Specific surface Area (m2·g−1) Average pore diameter (nm) 

g-C3N4 6.81 16.4 

HCN 7.91 15.7 

0.5-P-HCN 9.61 15.3 

1.0-P-HCN 13.85 17.7 

1.5-P-HCN 17.55 17.1 

2.0-P-HCN 20.01 16.3 
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Table S2. Summary of the photocatalytic CO2 reduction performance over g-C3N4 and 

phosphorus doped g-C3N4 photocatalysts. 

Photocatalyst Yields of products Light source Reaction conditions Ref. 

g-C3N4 CO, 0.75 μmol·g−1·h−1 
300 W Xe lamp 

350 nm-780 nm 
CO2 [1] TCN CO, 3.12 μmol·g−1·h−1 

TCN-1 CO, 7.06μmol·g−1·h−1 

g-C3N4 CO, 0.53 μmol·g−1·h−1 

300 W Xe lamp 

＞420 nm 

CO2 

H2O 

MeCN 

TEOA 

[2] 
CNF-1.2 CO, 2.9 μmol·g−1·h−1 

g-C3N4 
CO, 0.76 μmol·g−1·h−1 

CH4, 0.13 μmol·g−1·h−1 
300 W Xe lamp 

CO2 

5 M H2SO4 
[3] 

P-g-C3N4 
CO, 2.37 μmol·g−1·h−1 

CH4, 1.81 μmol·g−1·h−1 

g-C3N4 
CO, 1.05 μmol·g−1·h−1 

CH4, 0.37 μmol·g−1·h−1 
300 W Xe lamp 

CO2 

H2O vapor 
[4] 

g-C3N4/Ti3C2 
CO, 2.67 μmol·g−1·h−1 

CH4, 0.66 μmol·g−1·h−1 

g-C3N4 CO, 0.24 μmol·g−1·h−1 
300 W Xe lamp 

＞420 nm 

CO2 

1 wt% HAuCl4 

1 M NaHCO3 

[5] P-doped 

g-C3N4 
CO, 0.38 μmol·g−1·h−1 

g-C3N4 
CO, 67.01 μmol·g−1·h−1 

H2, 3.55 μmol·g−1·h−1 

500 W Xe lamp 

CO2 

2,2′-bipyridine 

CoCl2 

DMF 

H2O 

TEOA 

[6] 

P-g-C3N4 
CO, 447.5 μmol·g−1·h−1 

H2, 16.1 μmol·g−1·h−1 

g-C3N4 CO, 0.88 μmol·g−1·h−1 
300 W Xe lamp 

＞400 nm 

CO2 

H2O vapor 

This 

wor

k 

HCN CO, 2.78 μmol·g−1·h−1 

1.0-P-HCN CO, 9.00 μmol·g−1·h−1 
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