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Scheme S1 The formation process of the hydroxyl and carbonyl group in melamine

Fig.S1 XRD patterns of the commercial MA, HCN-precursor and POCN-precursor
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Fig.S2 FTIR spectra of the commercial MA, HCN-precursor and POCN-precursor

Fig.S3 Solid-state 13C MAS NMR of (a) HCN- precursor and (b) POCN-precursor
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Fig.S4 N2 adsorption/desorption isotherms of the CN, HCN and POCN samples

Fig.S5 Pore distribution centers of POCN 
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Fig.S6 TGA curves of the commercial MA, HCN-precursor and POCN-precursor
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Fig.S7 The high-resolution O 1s spectra of CN, HCN, POCN-0.25, POCN-0.50, 
POCN and POCN-1.00 samples. 
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Fig.S8 (a) The geometry structure of O-doped g-C3N4. The gray, blue and red spheres 
represent the C, N and O atoms, respectively. (b) The DOS calculated for pristine g-
C3N4 (black line) and O-doped g-C3N4 (blue line) using the HSE06 functional. The 
VBM of pristine g-C3N4 is chosen as the Fermi energy and is set to zero.
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Fig. S9 XRD patterns of the recycled POCN sample
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Fig.S10 FTIR patterns of the recycled POCN sample.

Fig.S11 TEM image of recycled POCN sample
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Table S1 Relative content of various nitrogen species of CN, HCN and POCN 

Table S2 The amount of C–O bond derived from the high-resolution O 1s spectra for 
CN, HCN, POCN-0.25, POCN-0.50, POCN and POCN-1.00.

Sample C=N-C N-(C)3 NHX C=N-C/ N-(C)3 NHX /N-(C)3

POCN 73.28 23.46 3.25 3.12 0.139

HCN 67.31 27.08 5.61 2.48 0.207

CN 60.83 29.82 9.35 2.03 0.314

Sample CN HCN POCN-0.25 POCN-0.50 POCN POCN-1.00

At. %(O) none none 0.9 1.32 2.36 3.25
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Table S3 Comparison of the photocatalytic performance in hydrogen evolution of 
POCN with other recently reported carbon nitrides.

Catalyst
Light 

Source

Catalyst 

/Cocatalyst

Reactant

Solution

HER 

(μmol

·h−1· g−1)

BET

(m2·g−1)

AQE 

(%)

Referenc

e

Porous O-doped 

g-C3N4 nanosheets

300W Xe lamp

λ>420 nm

30 mg

3wt% Pt

90mL water

+10mL TEOA
277 6.82 --- 1

Porous O-doped 

g-C3N4 nanosheets

300W Xe lamp

λ>420 nm

50 mg

3wt% Pt

40mL water

+10mL TEOA
395.96 36.9 0.79 2

Porous O-doped

 g-C3N4 nanosheets

300W Xe 

lamp（λ>420 

nm）

15mg

1wt% Pt

80mL water

+20mL TEOA
533 41．2 ---- 3

Porous O-doped 

g-C3N4 nanorods

300W Xe lamp

λ>400 nm

25mg

3wt% Pt

75mLwater

+5mL TEOA
732 114.2 7.1 4

Porous O-doped

g-C3N4 nanosheets

300W Xe lamp

λ>420 nm

50 mg

3wt% Pt

108mL water

+12mL TEOA
1204 36.1 7.8 5

Porous O-doped

 g-C3N4 nanosheets

300W Xe lamp

λ>400 nm

50 mg

1wt% Pt

90mL water

+10mL TEOA
1748.6 48.96 7.2 6

Porous K-Doped 

g-C3N4 nanosheets

300W Xe lamp

λ>400 nm

50 mg

3wt% Pt

90mL water

+10mL TEOA
1337．2 11 ---- 7

Mesoporous

S-doped g-C3N4

300W Xe lamp

λ>420 nm

100 mg

3wt% Pt

85mL water

+15mL TEOA
1360 128.4 5.8 8

Porous S/W-doped   g-

C3N4 microrods

300W Xe 

lamp（λ>420 

nm）

50 mg

3wt% Pt

20% Vol

TEOA
857.3 45．2 ---- 9

Porous Na-doped

g-C3N4 nanosheets

300W Xe lamp 

λ>420 nm

100 mg

3wt% Pt

90mL water

+10mL TEOA
719 56.1 ---- 10

Mesoporous S-doped g-

C3N4 spheres

300W Xe lamp 

λ>400 nm

10 mg

1wt% Pt

270mLwater

+30mLTEOA
890.6 82.3 4.9 11

Porous P-doped 

g-C3N4 nanosheets

300W Xe lamp

λ>400 nm

50 mg

1wt% Pt

20vol%

TEOA
1596 122.6 3.56 12

Porous g-C3N4

nanosheets

300W Xe lamp

λ>400 nm

100 mg

3wt% Pt

90mL water

+10mL TEOA
1323.25 55.07 7.45 13

Porous g-C3N4 

nanosheets

300W Xe lamp

λ>420 nm

50mg

3wt% Pt

252mL water

+28mL TEOA
1430.1 67.7 ---- 14

mesoporous 

g-C3N4

300W Xe lamp

λ>420 nm

30mg

1wt% Pt

45mL water

+5mL TEOA
1161.5 37.4 ---- 15

Porous g-C3N4

nanosheets

300W Xe lamp

λ>420 nm

100mg

0.6wt% Pt

90mL water

+10mL TEOA
1078 186.3 --- 16
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Catalyst Light Source

Catalyst 

/Cocataly

st

Reactant

Solution

HER 

(μmol

·h−1· g−1)

BET

(m2·g−1

)

AQE (%) Reference

Porous g-C3N4 

nanosheets

300W Xe lamp

λ>420 nm

50 mg

2wt% Pt

45mL water

+5mL TEOA
1074.9 73.29 ---- 17

Porous g-C3N4

nanosheets

300W Xe lamp

λ>420 nm

50 mg

1wt% Pt

20% Vol

TEOA
991 44.2 ---- 18

Porous g-C3N4 

nanosheets

150W Xe lamp

λ>420 nm

50 mg

2wt% Pt

90mL water

+10mL TEOA
387 160 21.3 19

Porous g-C3N4

nanosheets

300W Xe lamp

λ>400 nm

2 mg

1wt% Pt

36mL water

+4mL TEOA
198 193.98 ---- 20

Porous FeP  

/g-C3N4

nanosheets

300W Xe lamp

λ>400 nm

60 mg

2.2wt% 

Fe

135mL water

+15mL TEOA
177.9 ---- 1.57 21

Porous Ag/g-C3N4 

Nanofibers

300W Xe lamp

λ>420 nm

50 mg

1wt% Pt

90mL water

+10mL TEOA
625 26 ---- 22

O-doped

g-C3N4 nanosheets

300W Xe lamp

λ>420 nm

30 mg

3wt% Pt

45mL water

+5mL TEOA
1050.3 31.7 13.04 23

K-doped

g-C3N4 nanosheets

300W Xe lamp

λ>420 nm

30 mg

3wt% Pt

45mL water

+5mL TEOA
919.5 46.0 6.98 24

Porous g-C3N4

350W Xe lamp

λ>420 nm

40 mg

3wt% Pt

72mL water

+8mL TEOA
1590 37 ---- 25

Porous g-C3N4

300W Xe lamp

λ>400 nm

100 mg

1.5wt% Pt

270mL water

+30mL TEOA
597.3 56.9 2.85 26

Porous g-C3N4

300W Xe lamp

λ>420 nm

50 mg

0.5wt% Pt

80mLwater

+20mL TEOA
1216 158.13 ---- 27

Amorphous g-C3N4

300W Xe lamp

λ>440 nm

50 mg

6wt% Pt

270mL water

+30mL TEOA
157.9 — 5.1 28

P-doped g-C3N4

300W Xe lamp

λ>420 nm

100 mg

1wt% Pt

80mL water

+20mL TEOA
670 22.95 5.68 29

Nitrogen self-doped g-

C3N4

300W Xe lamp

λ>400 nm

80 mg

3wt% Pt

90mL water

+10mL TEOA
553.5 9.21 --- 30

Porous O-doped 

g-C3N4 nanosheets

300W Xe lamp

λ>420 nm

50 mg

1wt% Pt

90mL water

+10mL TEOA
1285.7 67.4 12.06 This work
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