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Figure S1. Result of the edge layer number of PCN nanosheets by TEM analysis.



Figure S2. Mass spectrometry analysis of acetic acid decomposition (a) and acetic acid 

decomposition in presence of PCN (b).



Figure S3. The bond lengths of C/N and C=N bonds within PCN.
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Figure S4. FTIR spectra of PCN and PCN nanosheets.



Figure S5. (a) Charge density difference and (b) Bader charge analysis of Pt/PCN. The cyan and 

yellow indicate the regions of charge loss and gain, respectively.



Figure S6. TEM images of Pt/PCN (a) and Pt/PCN nanosheets (b) (inset is the HRTEM images of 

Pt nanoparticles). 



Figure S7. Optimized geometric structures of (a) Pt/PCN-H*, (b) Pt/PCN-CVs-H* by DFT 

simulation.
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Figure S8. Cycling experiments of PCN nanosheets toward phenol degradation.



Figure S9. TEM images of PCN-T and PCN-D.



Figure S10. Nitrogen adsorption−desorption isotherms of PCN-T and PCN-T nanosheets.



Figure S11. Nitrogen adsorption−desorption isotherms of PCN-D and PCN-D nanosheets.



Figure S12. (a) C 1s and (b) N 1s of PCN-T and PCN-T nanosheets.



Figure S13. (a) C 1s and (b) N 1s of PCN-D and PCN-D nanosheets.
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Figure S14. UV−vis spectra of PCN-T and PCN-T nanosheets.
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Figure S15. UV−vis spectra of PCN-D and PCN-D nanosheets.
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Figure S16. FTIR spectra of PCN-T and PCN-T nanosheets.



4000 3500 3000 2500 2000 1500 1000 500

Tr
an

sm
itt

an
ce

 (a
.u

.)

Wavenumber (cm-1)

PCN-D
PCN-D nanosheets

Figure S17. FTIR spectra of PCN-D and PCN-D nanosheets.
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Figure S18. Transient photocurrent density of PCN-T and PCN-T nanosheets under 420 nm.
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Figure S19. Transient photocurrent density PCN-D and PCN-D nanosheets under 420 nm.



Figure S20. Electrochemical impedance spectra of PCN-T and PCN-T nanosheets.



Figure S21. Electrochemical impedance spectra of PCN-D and PCN-D nanosheets.
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Figure S22. Band gap energies of PCN-T and PCN-T nanosheets.
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Figure S23. Band gap energies of PCN-D and PCN-D nanosheets.



Figure S24. Mott−Schottky plots of (a) PCN-T and (b) PCN-T nanosheets. (c) Band alignments 

of PCN-T and PCN-T nanosheets.



Figure S25. Mott−Schottky plots of (a) PCN-D and (b) PCN-D nanosheets. (c) Band alignments 

of PCN-D and PCN-D nanosheets.
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Figure S26. Comparison of the degradation rates of PCN-T and PCN-T nanosheets.
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Figure S27. Comparison of the degradation rates of PCN-D and PCN-D nanosheets.



Table S1. The BET data of all samples.

Samples BET surface areas (m2/g)

PCN 8.6

PCN nanosheets 177.0

PCN-T 59.9

PCN-T nanosheets 106.2

PCN-D 5.0

PCN-D nanosheets 25.6



Table S2. The atom percentage of C, N and O atoms in the PCN and PCN nanosheets samples 

determined by XPS.

Samples C (at%) N (at%) O (at%) C/N (at%)

PCN 45.94 50.18 3.88 0.916

PCN nanosheets 42.96 53.68 3.36 0.800



Table S3. The peaks area ratios of C-N=C/H-N=C, N-(C)3 and C-NHx of PCN and PCN

 nanosheets.

Samples C-N=C/H-N=C (%) N-C3 (%) C-NHX (%)

PCN 75.2 15.6 9.2

PCN nanosheets 76.2 13.5 10.3



Table S4. The atom percentage of C, N, O and H atoms in the PCN and PCN nanosheets samples 

determined by EA.

Samples C (at%) N (at%) O (at%) H (at%) C/N (at%)

PCN 30.3 46.0 4.3 19.4 0.659

PCN nanosheets 29.5 44.9 3.9 21.7 0.657



Table S5. Comparison of typical PCN photocatalysts reported for hydrogen production and the 

corresponding quantum yields.

Photocatalyst light source(nm)
HER rate 

(μmol/g/h)
AQY% Ref.

50w LED light (400nm) 16.22 (400nm) This work
PCN nanosheets

50w LED light (420nm) 4020 7.96 (420nm) This work

50w LED light (400nm) 28.77 (400nm) This work
PCN-T nanosheets

50w LED light (420nm) 11010 21.38 (420nm) This work

PyP2/CN
300 W Xe lamp

(λ ≥ 420 nm)
600 3.75 (420nm) 1

COC30
300 W Xe lamp

(λ ≥ 420 nm)
1336 8.41 (420 nm) 2

CN-10
300 W Xe lamp

(λ ≥ 400 nm)
459 2.2 (420 nm) 3

p-CN2
300 W Xe lamp

(λ > 420 nm)
396 0.79 (420 nm) 4

CN-UNS
300 W Xe lamp

(λ ≥ 420 nm)
5740 14.49 (420 nm) 5

DTLP-CN
500 W Xe lamp

(λ ≥ 420 nm)
1557 11.2 (420 nm) 6

GCN 300 W Xe lamp(AM 1.5 filter) 9904 10.3 (380 nm) 7

HCN-NEA
300 W Xenon lamp 

(λ ≥ 420 nm)
4092 7.87 (420nm) 8

3CuL/PCN
300 W Xenon lamp 

(λ > 420 nm)
795 2.49 (420 nm) 9

2.50 (405 nm)

3.40 (420 nm)D-CCN monochromatic LED lamps 1280

5.70 (450 nm)

10

1.10 (405 nm)

0.75 (420 nm)m-PCN1 monochromatic LED lamps 604

0.22 (450 nm)

11

m-CNNS monochromatic LED lamps 2600 8.10 (420 nm) 12

CN aerogels monochromatic LED lamps 600 3.10 (420 nm) 13

PCN-U nanosheets monochromatic LED lamps 3390 11.3 (405 nm) 14



Table S6. Bader charge analysis located in the Pt/PCN interface. The value was obtained by the 

difference between the number of valence electrons and calculated Bader charge results for each 

atom. The positive and negative values stand for, respectively, electron loss and accumulation. The 

net electronic charges transferred from the PCN to the Pt are -0.296 |e|.

Atoms 1 2 3 4 5 6 7 8

C 1.1778 0.9951 0.6410 0.9802 -1.1340 -0.7833

N -0.8555 -0.5948 -0.6971 0.6410 -0.7666 -0.7764 -0.7630 -0.8835

Pt -0.0782 0.0492 0.0109 -0.0645 -0.1104 -0.1040



Table S7. Bader charge analysis located in the Pt/PCN-CVs interface. The value was obtained by 

the difference between the number of valence electrons and calculated Bader charge results for each 

atom. The positive and negative values stand for, respectively, electron loss and accumulation. The 

net electronic charges transferred from the PCN-CVs to the Pt are -0.44 |e|.

Atoms 1 2 3 4 5 6

C 1.2402 1.0256 0.7402 0.9481

N -0.4820 -0.7137 -0.9387 -0.4673 -0.9902 -0.3754

Pt 0.1538 0.0427 0.0337 -0.2941 -0.1757 -0.2006



Table S8. Free energy corrections for various reaction species.

Species EDFT (eV) EZPE (eV) ∫CpdT(eV) -TS (eV) G (eV)

Pt/PCN -490.67 0.00 0.09 0.00 -490.67

Pt/PCN-H* -491.99 0.19 0.10 -0.03 -491.83

PCN-CVs -485.62 0.00 0.09 0.00 -485.62

Pt/PCN-CVs-H* -490.35 0.19 0.10 -0.02 -490.18



Table S9. Bader charge transfer of atoms located in the O2/PCN interface. The value was obtained 

by the difference between the number of valence electrons and calculated Bader charge results for 

each atom. The net electronic charges transferred from the PCN interface to the O2 are -2.01 |e|.

Atoms  1 2 3 4 5 6

N -0.772 -0.899 -0.833 -0.714 -0.895 -0.677

C

O

 2.087

-1.041

 2.047

-0.969

 1.961  2.139  1.910 -2.015



Table S10. Bader charge transfer of atoms located in the O2/PCN-CVs interface. The value was 

obtained by the difference between the number of valence electrons and calculated Bader charge 

results for each atom. The net electronic charges transferred from the PCN-CVs interface to the O2 

are -2.476 |e|.

Atoms  1 2 3 4 5 6 7 8 9

N -0.752 -0.116 -0.731 -0.632 -0.527 -0.879 -0.822 -0.863 -0.602

C

O

 2.271

-1.157

 1.959

-1.320

 1.992  2.249  1.864



Table S11. The atom percentage of C, N and O atoms in the PCN-T, PCN-T nanosheets, PCN-D 

and PCN-D nanosheets samples determined by XPS.

Samples C (at%) N (at%) O (at%) C/N (at%)

PCN-T 49.19 46.42 4.40 1.06

PCN-T nanosheets 42.63 55.66 1.71 0.77

PCN-D 48.11 47.79 4.11 1.01

PCN-D nanosheets 43.25 53.78 2.97 0.80
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