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Figure S1 A) FT-IR spectra and B) XRD patterns of cyanuric acid, melamine, PCN precursor and 
PCNC precursor.

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2020



Figure S2 Thermogravimetric analysis of different precursors.

Figure S3 A) XRD patterns, B) FT-IR spectra, C) room-temperature EPR spectra, D) solid-state 
13C NMR spectra of CN, PCN and PCNC.
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Figure S4 A) N2 isothermal adsorption-desorption curves and B) Pore-size distribution of CN, PCN 
and PCNC.

Figure S5 UV-Vis absorption spectra of CN, PCN and PCNC.
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Figure S6 Electrochemical Mott-Schottky curves of CN, PCN and PCNC.

Figure S7 VB-XPS spectra of CN, PCN and PCNC.
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Figure S8 Three molecular models of the graphitic lattice (blue: N; grey: C; red: O)
.

Figure S9 Photocurrent density of CN, PCN and PCNC, measured under visible light illumination.
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Figure S10 Electrochemical impedance spectroscopy Nyquist plots of CN, PCN and PCNC under 
ambient conditions

Figure S11 Hydrogen evolution rates versus different concentrations of catalyst.
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Figure S12 Wavelength dependent apparent quantum yields of PCNC.

Table S1 Statistical peak area ratios of samples.

CN PCN PCNC

Surface C/N ratio 0.67 0.68 0.65

Peak (N-(C)3) ratio 1 0.79 0.70

Peak (N-H) ratio 1 1.37 1.66
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Table S2 Elemental analysis of samples.

Table S3 HER results comparison of similar type carbon nitride based photocatalysts.

Samples Light source
Catalyst 

use/cocatalyst 
loading

Hydrogen 
evolution/μmol h−1 

g−1

AQY/% 
420 nm

reference

PCN
300 W Xe 
lamp (λ > 
420 nm)

20 mg/3 wt% Pt 2040.7 _
This 
work

PCNC
300 W Xe 
lamp (λ > 
420 nm)

20 mg/3 wt% Pt 5289.9 32.4
This 
work

OCNA-6
300 W Xe 
lamp (λ > 
420 nm)

25 mg/3 wt% Pt 662.8 20.42 S1

ONLH-600
300 W Xe 
lamp (λ > 
420 nm)

30 mg/5 wt% Pt 340 10.3 S2

PCNT-3
300 W Xe 
lamp (λ > 
420 nm)

50 mg/3 wt% Pt 2020 4.32 S3

P-TCN
300 W Xe
lamp (λ > 
420 nm)

100 mg/1wt% Pt 670 5.68 S4

CN-SP
300 W Xe 
lamp (λ > 
420 nm)

100 mg/1 wt% Pt 570 _ S5

g-C3N4 
nanotubes

300 W Xe 
lamp (λ > 
400 nm)

10 mg/3 wt% Pt 11580 6.8 S6

PTYS CN-2 300 W Xe 50 mg/1 wt% Pt 740 11.8 S7

Sample C  [%] N  [%] H  [%] O [%]

CN 35.23 62.53 1.629 0.611

PCN 34.35 60.36 1.735 3.555

PCNC 33.78 59.76 1.846 4.614



lamp (λ > 
420 nm)

few-layer 
C3N4

300 W Xe 
lamp (λ > 
420 nm)

20 mg/1 wt% Pt 7990 9.8 S8

CN-75
300 W Xe 
lamp (λ > 
420 nm)

50 mg/3 wt% Pt 4158 _ S9
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